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DEPARTMENT OF THE NAVY
CRANE DIVISION

NAVAL SURFACE WARFARE CEN,FFI

300 HIGHWAY 361

CRANE INDIANA 47522-5001 IN REPLY REeFER TO:

5090/S4.7.5
Ser RP3/4246.1••

u.s. Environmental Protection Agency, Region V
Waste, Pesticides, & Toxics Division
Waste Management Branch
Corrective Action Section
77 West Jackson Blvd.
Chicago, IL 60604

Dear Mr. Ramanauskas:

Crane Division, Naval Surface Warfare Center submits the
Draft Corrective Measures Study (CMS) for the Mustard Gas Burial
Ground (MGBG), Solid Waste Management Unit 01 for review. Two
copies are presented as enclosure (1). The permit required
Certification Statement is provided as enclosure (2).

If you require any further information, my point of contact
is Mr. Thomas J. Brent, Code RP3-TB, at 812-854-6160, email
brent t@crane.navy.mil .•

~.
\

Sincerely,

.~ 6J)A,-
JAMES M. HUNSICKER
Manager, Environmental Protection
By direction of the Commanding Officer

•

Encl: 1 Draft MGBG CMS
2 Certification Statement

Copy to:
ADMINISTRATIVE RECORD
SOUTHNAVFACENGCOM (Code ES31) (w/o encl)
IDEM (Doug Griffin)
TTNUS (Ralph Basinski) (w/o encl)
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• I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based onl~ inquiry of the person or persons who manage the
stile. .those persons directly responsible for gathering the
information, the information submitted is,· to the best of my
knowledge and belief, true, accurate, and complete. I am aware
that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment
for knowing violations.

•

•

~A~~
GC{/V~
Manage~ Environmental Protection
TITLE DATE
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OF Degrees Fahrenheit

Ilg/L micrograms per liter

ALPEC Ammunition Loading and Production Engineering Center

AMSL Above mean sea level

ARAR Applicable or Relevant and Appropriate Requirement

AWQC Ambient Water Quality Criteria

B&R Brown & Root Environmental

BCF Bioconcentration factor

BEHP bis(2-Ethylhexyl)phthalate

bgs below ground surface

CAAA Crane Army Ammunition Activity

CAO Corrective Action Objective

CASCO Central Ammunition Supply Control Office /

CFR Code of Federal Regulations

CLEAN Comprehensive Long-Term Environmental Action Navy• "CMA Corrective Measures Alternative

CMD Corrective Measures Design

CMS Corrective Measures Study , .....--
COC Chemica"' of concern

COPC Chemical of potential concern

CTO Contract Task Order

CWA. Clean Water Act

DCA Dich'oroethane

DCE Dichloroethene

DNAPL Dense non-aqueous phase liquid

DOT Department of Transportation

DPT Direct-push technology

foe Fraction of Organic carbon

FOD Frequency of detection

HHRA Human health risk assessment

HI Hazard Index

HSWA Hazardous and Solid Waste Amendments

• HWY' Highway
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lAC Indiana Administrative Code

IALlnterim action level

IC Indiana Code .

IDEM Indiana Department of Environmental Management

ILCR Incremental Lifetime Cancer Risk

IR Installation Restoration

IRIS Integrated Risk Information System

IWQS Indiana Water Quality Standard

KJ Soil-water distribution coefficient

Kh ' Hydraulic conductivity

Koc Organic Carbon Partition Coefficient

Kow OctanollWater Partition Coefficient

LOAEL Lowest-observed adverse effect level

LUC Land Use Controls

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MCS Media Cleanup Standard

MFModifying factor

mglkg milligram per kilogram

mglL milligram/liter

MGBG . Mustard Gas Burial Ground

MI Mobility jndex

MK Morrison Knudsen Corporation

MNA Monitored natural attenuation

NAD Naval Ammunition Depot

NAVFAC EFD South Naval Facilities Engineering Field Division South

NCP National Oil and Hazardous Substances Pollution Contingency Plan

. NEESA Naval Energy and Environmental Support Activity

NFA No further action

NOAEL No-observed adverse effect level

NPD Nonrule Policy Document

NPDES National Pollutant Discharge Elimination System

NSWC Naval Surface Warfare Center

NWSCC Naval Weapons Support Center Crane

O&M Operations and Maintenance
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ORP OXidation-re~uctionpotential

OSHA Occupational Safety and Health Administration

OSWER Office of Solid Waste and Emergency Response

PAH' Polycyclic aromatic hydrocarbon

PBA Primary Burial Area

PCA Tetrachloroethane

PCB Polychlorinated biphenyl

, PCE Tetrachloroethene

PPE , Personal protective equipment

PRB Permeable reactive barrier

PRG, Preliminary Remediation Goal

PVC Polyvinyl chloride

QAPP ,Quality Assurance Project Plan

QC Quality Control

RBC Risk-Based Concentration

RBCl Risk-based cleanup levels

.0 RCRA Resource Conservation and Recovery Act

RFA RCRA Facility Assessment

RfD Reference Dose

RFI RCRA Facility Investigation

RISC Risk Integrated System of Closure

SDWA Safe Drinking Water Act

SERA Screening ecological risk assessment,

SMCl Secondary Maximum Contaminant level

SOB Statement of Basis'

,SWMU Solid Waste Management Unit

TCA Trichloroethane

TCE Trichloroethene

TCR Target cancer risk

TBC To Be Considered

THI ' Target hazard index

TOC Total organic carbon

TSD Treatment, Storage, or Disposal

, TtNUS Tetra Tech NUS, Inc.

• UF Uncertainty factor

US ACE United States Army Corps of Engineers
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EXECUTIVE SUMMARY

A Corrective Measures Study (CMS) Report has been prepared for the Naval Surface Warfare Center

(NSWC) facility located in Crane, Indiana, for the United States Navy Southern Division Naval Facilities

Engineering Command (NAyFAC) under Contract Task Order (CTO) 0315, for the Comprehensive Long

Term Environmental Action Navy (CLEAN) 3, Contract Number N62467-94-D-0888. This CMS report

addresses one solid waste' management unit (SWMU) identified as SWMU 01, Mustard Gas Burial

Ground (MGBG).

The Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report [Tetra Tech

NUS, Inc. (TtNUS), 2003] identified a need for conducting an evaluation of remedial options under a

RCRA CMS. The objective of this CMS was to determine whether any additional corrective measures are

rElquired in order to provide long-term protection to human health and the environment.

.SITE DESCRIPTION

The currently inactive MGBG was used at least until the late 1'960s as a chemical dumping ground for

laboratory chemicals, radioactive thorium or thorium compounds related to research and development of

military illuminant materials, and mustard gas bombs. The historical record indicates that the volumes of

laboratory chemicals disposed at the MGBG were on the order of ounces. Thorium and related compounds

as well as mustard gas bombs were exhumed in 1974 and 1980 and properly disposed off site. The site

was ultimately considered to. be safe for general use with ·regard to the levels of radioactivity.

PHASE III RFI

Various investigations have· been performed at SWMU 01 to characterize site conditions: nature and

extent of contamination, and evaluate human health and ecological risk: Initial studies in the 1980s

indicated that ground water was contaminated with volatile organic compounds (VOCs). The VOC.plume

had migrated approximately 700 feet northwest of the MGBG. The greatest concentrations of VOCs in

ground water were detected downgradient of but near to the. Primary Burial Area (PBA). The PBA is

approximately 0.2 acres in size and is located within the 12-acre (formerly 2~acre) MGBG. The MGBG was

recommended for further study to refine estimates of nature and extent of contamination and to conduct

both ecological and human health risk assessments. From 2001 .to 2004, soil (surface and subsurface),

ground water, surface water, and sediment samples were collected from the MGBG and analyzed for.the

presence of VOCs and several other classes of chemicals during the investigation phase of the RFI

050418/P ES-1 CTO 0315
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(TtNUS, 2003). The. following discussion summarizes the nature and extent of contamination from the

RFI at the MGBG:

• The soils, ground water, surface water, and sediment datacollected during the RFI were adequate to

support the development of baseline human health and screening-level ecological risk assessments

for the MGBG.

• . VOCs, that were the primary constituents of concern 'at SWMU 01, were detected in soil, ground

water, surface water, or sediment, but most of the contamination is confined to ground water.

'. . Several other chemicals were detected infrequently and at low concentrations in several of the '

environmental media iiwestigated. Details are provided in TtNUS, 2003.

SITE RISK

A baseline human health risk assessment was performed for SWMU 01 to characterize the potential risks

to likely human receptors under current and potential future land use. The human receptors evaluated for

SWMU 01 were the construction worker, maintenance worker, occupational worker, adolescent

trespasser, adult recreational user, and future adult and child residents. The following conclusions

resulted from the human health risk assessment:

• The soils, ground water, surface water, and sediment data collected during the RFI were adequate to

support the development of baseline human health and screening-level ecological risk assessments,

for the MGBG.

• Mustard gas, mustard gas degradates, and radiological contamination were not detected, although

background concentrations of radionuclides were observed.
/,

• The MGBG reasonable maximum and central tendency exposure incremental lifetime cancer risks for

the f~ture adult and child resid~rits were estimated to exceed the range of 10-6 to 10-4 established by

the U.S. Environmental Protection Agency (U.S. EPA) as acceptable; therefore, the risk is

,unacceptable. The environmental medium contributing the only significant risk to these estimates is

ground water and the chemicals that contribute the greatest ri~k in that medium are VOCs. Table

ES-1 of the RFI report (TtNUS, 2003) contains a summary of receptor-specific human risks and

hazards, ecological risks; identifies critical pathways, ~nd chemicals of concern, for the MGBG.

•

•

•
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Non-carcinogenic reasonable maximum and central tendency exposure hazard estimates for the

construction worker, the future child resident, and the future adult resident for the ground water

exposure pathway were greater than unity for the MGBG; therefore, the risk is unacceptable [Table

ES-1 of the RFI report (TtNUS, 2003)]. The environmental medium contributing the only significant

risk to these estimates is ground water and the chemicals that contribute the greatest risk in that

medium are VOCs.

/

•

A screening ecological risk assessment (SERA) was performed for the MGBG. The ecological receptors

evaluated in the screening assessment included receptors directly exposed to chemicals in the surface

water and surface soil (i.e., plants and soil invertebrates), and indirectly exposed to chemicals via the

food chain (Le., through the ingestion of plants and invertebrates) and via the aquatic invertebrates that

could be exposed to chemicals .in the surface water and sediment in streams. The following conclusions

resulted from the SERA:
. "

• Risks to terrestrial plants, inverteorates, birds, and mammals from organic and inorganic chemicals in

the surface soil in the MGBG were estimated to l?e low to negligible.

• Risk.to aquatic receptors from organic and inorganic chemicals in surface water and sediments were

estimated to be low to negligible. No significant aquatic habitat exists in drainage channels

associated with the MGBG.

The RFI report concluded with a recommendation to proceed to a CMS because of the human health risk

posed to future residents and construction workers asa result of potential exposure to contaminated ground

water.

REMEDIAL ALTERNATIVES'

.Three corrective measure alternatives were developed for the MGBG. These alternatives include the

following:

Alternative No.1 - No Action. The No Action alternative maintains the site as is and .is retained to

provide a baseline for comparison to other alternatives.

.Alternative.No. 2 - Natural Attenuation with Monitoring and Institutional Controls. This alternative

includes .twomajor components: (1) Institutional Controls and (2) Ground Water Monitoring. Institutional

• controls would consist of formulating and implementing controls that would restrict future site

050418/P ES-3 CTO 0315
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development and ground water use. Institutional controls would also include the performance of regular

site inspections to verify the continued implementation of the controls. Ground water monitoring would ,

consist of periodically collecting and analyzing ground water samples from monitoring wells located at the

site to assess site conditions, especially the contaminant concentrations.

Altern'ative No. 3 - In-Situ Anaerobic Reductive Dechlorination with Institutional Controls and

Monitoring. An aggressive treatment strategy was developed to reduce contaminant concentrations to

acceptable levels. The strategy involves active treatment of the entire VOC plume to attain Media

Cleanup Standards (MCSs) within 1 year followed by repeat treatments and monitoring over the ensuring

15 years to mitigate potential concentration rebound. Monitoring would continue until cleanup goals are

attained.

There is no cost associated with Alternative 1; relative estimated costs of Alternatives 2 and 3 are:,. .

Cost Item Alternative 2 Alternative 3

Present-Worth $350,000 (30 years) $9,402,000

'RECOMMENDED CORR~CTIVEACTION

Alternative 1. would not be sufficiently protective of human health and the environment because it would

not prevent potential future exposure to contaminated ground water, or warn of potential migration of

ground water chemicals of concern (COCs). Alternative 2 is much less costly than Alternative 3, but the

time required to attain MCSs is very uncertain. Alternative 3 is cost-prohibitive, when the limited risk

potential posed by the MGBG is considered. Therefore, Alternative 2 is the recommended remedial

alternative. This alternative facilitates additional data collection to better project the time necessary to

,attain cleanup goals. Best projections to date (based on mean VOC conc~ntrations for several wells over

25 years) indicate that these goals could be attained in as little as 30 years throughout the plume. The

current and projected future land use (no change in land use for the foreseeable future) for this remote

area supports this selection.

•

•

•
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1.0 INTRODUCTION-

This CMS report was prepared for the NSWC facility located in Crane, Indiana, for the NAVFAC EFD

SOUTH under CTO 0315 for the CLEAN 3,Contract N62467-94-D-0888. This CMS report addresses one

SWMU identified as SWMU 01 - MGBG.

1.1 SCOPE AND OBJECTIVES

This work is part of the Navy's Installation Restoration (IR) Program, which is designed to identify

contamination of Navy and Marine Corps lands/facilities resulting' from past operations, to assess the

risks from the contaminants, and to institute corrective measures as needed. The IR Program typically

consists of four, distinct phases. Phase 1 is the Preliminary Assessment (formerly known as the Initial

Assessment Study). Phase 2 is a RCRA Facility Assessment (RFA), which augments the information

collected in the Preliminary Assessment. Phase 3 is the RFI/CMS, which characterizes the contamination
. . . .' ~.

at a facility and develops options for remediation ~of the site. Phase 4 is the Corrective Measure

Implementatio.n (also known as a Remedial Action), which results in the control or cleanup of

contamination at the site. This report has been prepared under Phase 3 (RFIICMS). The Indiana

. Department of Environmenta! Management (IDEM) is the lead oversight agency. However, under a work-
,

sharing agreement, U.S. EPA Region 5 is responsible for oversight of all phases of the IR Program at

SWMU 01.

The objectives of this CMS are as follows:

" • Identify Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC)

criteria.

• Identify risk-based action levels that are prote9tive of human health and the .environment.

• Develop Corrective Action Objectives (CAOs), which identify COCs, receptors, pathways, and

Preliminary Remediation Goals (pRGs). The PRGs are based on chemical-specific ARARs, TBCs,

arid risk~based action levels.

.• Identify and screen corrective measures technologies.
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This CMS report was prepared for the NSWC facility located in Crane, Indiana, for the NAVFAC EFD 

SOUTH under CTO 0315 for the CLEAN 3,Contract N62467-94-D-0888. This CMS report addresses one 
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. . . .' ~. 

at a facility and develops options for remediation ~of the site. Phase 4 is the Corrective Measure 

Implementatio.n (also known as a Remedial Action), which results in the control or cleanup of 

contamination at the site. This report has been prepared under Phase 3 (RFIICMS). The Indiana 

. Department of Environmenta! Management (IDEM) is the lead oversight agency. However, under a work-
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sharing agreement, U.S. EPA Region 5 is responsible for oversight of all phases of the IR Program at 

SWMU 01. 

The objectives of this CMS are as follows: 

" • Identify Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) 

criteria. 

• Identify risk-based action levels that are prote(::tive of human health and the .environment. 

• Develop Corrective Action Objectives (CAOs), which identify COCs, receptors, pathways, and 

Preliminary Remediation Goals (pRGs). The PRGs are based on chemical-specific ARARs, TBCs, 

arid risk~based action levels. 

. • Identify and screen corrective measures technologies . 
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• Develop Corrective Measures Alternatives (CMAs).

.• Conduct detailed analysis of CMAs.

1.2 ORGANIZATION OF CORRECTIVE MEASURES STUDY REPORT

1.3 ACTIVITY BACKGROUND INFORMATION

This CMS report consists of six sections. Section 1.0 is the introduction. It also provides a description of

current conditions at SWMU 01. Section 2.0 presents recently collected data, a discussion of data

quality, and a conceptual model for the site, including discussions of contaminant source(s), nature and

extent of contamination, migration pathways and rates of migration, attenuation mechanisms, potential.

receptors, and associated human health and ecological risks. Section 3.0 identifies the ARARs, TBCs,

COCs, and CAOs. Section 4.0 provides the identification and screening of corrective measure

technologies for soil and ground water. Sections 5.0 and 6.0 present the development and

evaluation/comparative analysis ofCMAs, respectively. Section q.O also presents the recommended

corrective measure for SMWU 01.

·1.3.1 Facility Location •
NSWC Crane is located in the southern portion of Indiana, immediately east of Crane Village and Burns

City (Figures 1-1 and 1-2). The facility is approximately 75 miles southwest of Indianapolis and 71 miles
. \ ..

northwest of Louisville, Kentucky (Figure 1.-1). NSWC Crane encompasses approximately 100 square

miles (62,463 acres). The majority of the facility is located in the northern portion of Martin County.

Smaller portions of the facility are located in Greene, Daviess, and Lawrence Counties.

NSWC Crane is located in a rural, sparsely populated area.. Most of the facility is forested, and the

surrounding area is wooded or farmed land. NSWC Crane .provides naval support for equipment,

shipboard weapons. systems, and ordnance. In addition, NSWC Crane supports' the Crane Army
. . .

Ammunition Activity (CAAA) with production and renovation of conventional ammunition and storage,
. '.

shipment, demilitarization, and disposal of conventional ammunition (Murphy et aI., 1995), More detailed

descriptions of NSWC Crane and SWMU 01 are provided in Section 1.0 of the RFI Report (TtNUS, 2003).

The MGBG is located in the remote, southeastern area of NSWC Crane (Figure 1-2).

•
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•

In 1940, the United States Congress authorized construction of a Naval Ammunition Depot (NAD) in

southern'lndiana, and the NAD Burns City was commissioned in late 1941. In 1943, NAD Burns City was

renamed NAD Crane, and the town of Crane was built to house the rapidly growing number of civil

service 'employees working at the facility; NAD Crane's overall mission was to load, prepare, renovate,

.receive, store, and issue ammunition to the U.S. Naval fleet.

During World War II, NAD Crane's mission expan~ed to include pyrotechnics production, min,e filling,

rocket assembly, field storage, torpedo storage, and ordnance spare parts and mobile equipment storage.

During the 1950s, several new departments were created, the Ammunition Loading and Production

Engineering Center (ALPEC) was transferred to Crane, and the Central Ammunition Supply Control

Office (CASCO) was established. NAD Crane supplied ammunition to the fleet during the Korean and

Vietnam conflicts. During the Southeast Asia crisis, the number of full-time employees at NAD Crane

grew to 6,800,

In 1975, NAD Crane was designated the Naval Weapons Support Center Crane (NWSCC). Its new

.mission was to provide support for ships, aircraft, equipment, shipboard weapons systems and assigned

ordnance items and to perform additional functions as directed.

In 1977,the Single Manager Concept was ,implemented. The CAAA was created, and the Army assumed

ordnance production, storage, and related responsibilities as a tenant organization. In 1992, the facility

was designated as NSWC Crane. Other functions at NSWC Crane remain the responsibilityof the Navy,

and currently the Navy retains ownership of all real estate and facilities at NSWC Crane. Responsibility
. ...

for overall station safety, security, and environmental protection remains with the Commanding Officer,

NSWC Crane. Approximately 4,000 people are currently employed atthis facility.

1.3.2.2 History of Regulatory Action

•

Following promulgation of the U.S. EPA RCRA hazardous waste regulatory program, NSWC Crane filed·

notification and application in October 1980 to operate as a RCRA hazardous waste treatment, storage,

or disposal (TSD) facility. Interim status, was granted subject to operating requirements and applicable

technical standards 'found in 40 Code of Federal Regulations (CFR) Part 265. Corrective action

programs, established as part of the 1984 RCRA Hazardous and Solid Waste Amendments (HSWA),

required NSWC Crane to address past releases of hazardous wastes or hazardous constituents at all
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and currently the Navy retains ownership of all real estate and facilities at NSWC Crane. Responsibility 
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for overall station safety, security, and environmental protection remains with the Commanding Officer, 

NSWC Crane. Approximately 4,000 people are currently employed atthis facility. 

1.3.2.2 History of Regulatory Action 

Following promulgation of the U.S. EPA RCRA hazardous waste regulatory program,NSWC Crane filed' 

notification and application in October 1980 to operate as a RCRA hazardous waste treatment, storage, 

or disposal (TSD) facility. Interim status, was granted subject to operating requirements and applicable 

technical standards 'found in 40 Code of Federal Regulations (CFR) Part 265. Corrective action 

programs, established as part of the 1984 RCRA Hazardous and Solid Waste Amendments (HSWA), 

required NSWC Crane to address past releases of hazardous wastes or hazardous constituents at all 
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SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management Report to the U.S. EPA

in January 1985. Following the Hazardous Waste Management Report, an RFA (A.T. Kearney, Inc.,

1987) was conducted to characterize the potential for releases of hazardous wastes or constituents from

100 SWMUs identified during the RFA.

On December 23, 1989, the U.S. EPA issued the federal portion of the Final RCRA Part B permit for

NSWC Crane to the Navy. The U.S. EPA renewed the RCRA Part Bpermit in 1995. The IDEM now has

responsibility for the Federal. Corrective Action Program. In October 2001, the IDEM renewed the

, .Corrective Action Perinit. ' However, ongoing corrective actions, including those concerning the MGBG,

will continue under the U.S. EPA-IDEM Work Sharing Agreement for Corrective Action Activities at the

NSWC.

1.3.3 Mustard Gas Burial Ground Location and Description

Until August, 2004, the MGBG was del[neated as an approximately rectangular area of approximately 2

acres. The new MGBG boundary shown on Figure 1-3 encompasses approximately 12 acres and

reflects the latest understanding of site activities and extent of contamination. The original 2'-acresite

was surrounded by a fence until 1995 at which time the United States Army Corps of Engineers (USACE)'

removed the fencing in preparation for a geophysical survey. When the fencing was removed, a creosote

soaked fence post was installed at each of the four corners of the site to mark the original MGBG

boundaries. Those four corner posts were still present as of June 2002 and at least three of the posts

were present in February 2004. Within the original MGBG is a smaller, approximately rectangular area

where waste materials were reported to have' been buried. This area of approximately 0.2 acre size is

referred to as the PBA (Figures 1-3 and 1-4). There are no records of waste material burials outside of

the PBA.

The MGBG was used between the end of World War II and 1956 for disposal of hazardous materials

(USACE WES, 1991). Disposal was in the form of shallow burials (pits), typically within 6 feet of the

surface. Three types of hazards or potential hazards were identified at the site as follows: ,

• Aerial mustard gas bombs (without-explosives)

• Thorium nitrate powder (in pyrotechnic flares)

• Small quantities of unspecified chemical laboratory wastes
\ '

•

•

The thorium nitrate and illuminant material containing thorium or thorium compounds were buried as

waste .from a research and development e~ort related to pyrotechnic devices. The unspecified chemical ' •
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boundaries. Those four corner posts were still present as of June 2002 and at least three of the posts 

were present in February 2004. Within the original MGBG is a smaller, approximately rectangular area 
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• 
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waste releases are documented to have comprised "some ninety (few ounces ·each) quantities of aged

laboratory ch~micals on May 18, 1967'" (Fitch, 1974). No further information is available on the quantities

or identities of the unspecified chemicals. The disposal was designed to encourage decomposition of the

small amounts of chemical wastes by effecting close contact with soil and moisture.

,1.3.3.1 Waste Exhumations

•

A chemical safety survey was conducted in March 1973 by the. United States Department of Defense

.Explosive Safety Board, which recommended that all hazards buried at the site be excavated so that the

site could be certified safe (USACE WES, 1991). Two exhumations (in. 1974 and 1980) were undert,aken

;to remove all buried hazards at the' MGBG (U.S. Navy, 1980). Field testing for mustard gas and soil

screening for ,gamma radiation were performed during the exhumations. In addition, gamma

spectrometric analyses were conducted on representative soil samples. In 1975, all of the radioactive ,

material from the first exhumation was sent to a United States Nuclear Regulatory Commission-licensed

burial ground in Barnwell, South Carolina. In 1980, three additional loc'ations within the MGBG were

identified to be thorium nitrate burial areas, and the wastes. from those areas were exhumed (U.S. Navy,

1980). During this effort, a magnetometer survey was completed, and six additional bomb casings devoid

of mt,lstard gas, one mustard gas identification kit, an unspecified quantity of thorium nitrate; and

illumination candle debris were found. The six newly exhumed bomb casings and original 10 aerial bombs

exhumed in 1974 were dismantled, deco!1taminated using a steam cleaning, and chemical soaking

process, burned with thermite, and prepared for transport and disposal (U.S. Navy, 1980). Ultimate

disposal was at'the N,SWC Crane landfill. '

As a result of these exhumation efforts, the MGBG was cleared with the assurance that all ordnance

items had been removed from the site. The risk of exposure to live, mustard agent was .declared to be

extremely small, and the site was cleared for unrestricted use with regard to radioactive contamination

(U.S. Navy, 1980). Further details regarding geophysical investigations and exhumations are presented

in the MGBG RFI report, Section 1.3.3 (TtNUS, 2003).

1.3.3.2 History of Environmental Investigations

•
In 1981, a ground water monitoring program was undertaken involving the installation and sampling of

five monitoring wells. Chlorinated vac contamination was detected in ground water, and between 1982

and 1983,. 12 additional wells were installed in the bedrock and sampled. In 1983, 10 more wells were

installed and sampled. Another well was added prior to 1993, bringing the total number of monitoring

wells at the MGBG to 28 as of 1993. ' Select wells were sampled at various times between 1980 and
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exhumed in 1974 were dismantled, deco!'!taminated using a steam cleaning, and chemical soaking 

process, burned with thermite, and prepared for transport and disposal (U.S. Navy, 1980). Ultimate 

disposal was at'the N,SWC Crane landfill. ' 

As a result of these exhumation efforts, the MGBG was cleared with the assurance that all ordnance 

items had been removed from the site. The risk of exposure to live, mustard agent was .declared to be 

extremely small, and the site was cleared for unrestricted use with regard to radioactive contamination 

(U.S. Navy, 1980). Further details regarding geophysical investigations and exhumations are presented 

in the MGBG RFI report, Section 1.3.3 (TtNUS, 2003). 

1.3.3.2 History of Environmental Investigations 

In 1981, a ground water monitoring program was undertaken involving the installation and sampling of 

five monitoring wells. Chlorinated VOC contamination was detected in ground water, and between 1982 

and 1983,. 12 additional wells were installed in the bedrock and sampled. In 1983, 10 more wells were 

installed and sampled. Another well was added prior to 1993, bringing the total number of monitoring 

wells at the MGBG to 28 as of 1993. ' Select wells were sampled at various times between 1980 and 
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1986, and the ground water contaminant plume was found to extend several hundred feet to the

northwest of the MGBG with concentrations of total organic halogens of hundreds of milligrams per liter

(mg/L) near the PBA (TtNUS, 2003).

RFI Phase In field investigatIons were conducted in 2001 (Round 1) and 2002 (Round 2)'according to the

RFI Quality Assurance Project Plan '(QAPP) and the Round 2 ,Sampling and Analysis Plan (TtNUS, 2001

and 2002). During this time span, four new monitoring wells were installed. One of these wells (01 T02)

,was designated as an upgradient well based on local topography. Twenty-one soil cores were installed

,from which 59 samples were collected within and around the MGBG using direct-push technology (OPT).

Several cores were collected down to the bedrock surface. In addition, surface water and sediment

samples were c;:ollected from drainage gullies leading north-northwest and southwest from the MGBG.

Figure 1-3 shows all of the monitoring well, soil boring, surface water, and sediment sampling locations.

At the conclusion of the.RFI, a specific location within the MGBG had'not been definitively identified as a

source area for the VOCs .detected in ground water.. Based on the site history and available data, the

PBA was identified as the likely source area. Only one out of 59 soil samples collected during the RFI

.contained detectable concentrations of COCs. This sample, collected in the 2 to 4 foot depth interval at

the western edge of the PBA, contained both 1,1 ,2,2-tetrachloroethane (PCA) and chloroform at 2 and

4 J1g/kg, 'respectively. None of the other soil samples had detectable concentrations ot. any of the

prevalent ground water contaminants, tetrachloroethene (PCE), 1,1 ,2-trichloroethane (TCA), or

trichloroethene (TCE). As a result, another approach for soil sampling (digging test pits) was used during

the early part of the CMS (February 2004) in hopes of more conclusively identifying a source area for the

VOCs. Also, two shallow monitoring wells were installed. One well, On06, was located near the center of

the MGBG, southeast of the PBA. The other, On07, was located on the western side of the PBA. These

wells were the first monitoring wells to be installed within the formal 2-acre MGBG boundary. They were

used to determine whether or not VOC concentrations were higher in the shallow ground water directly

beneath the MGBG compared to wells 01-02 and 01-05 on the northern side (i.e., downgradient) of the

MGBG. Figure 1-4 shows the locations of the eight test pits and the two new monitoring wells installed at .

the beginning of the CMS. The field work was performed according to the MGBG QAPP Addendum

.NO.1 (TtNUS, 2004).

A detailed description of the 2001 and 2002 field work is provided in Section 2.0 of the RFI report (TtNUS,

2003). A detailed description of the CMSfield work is presented in Appendix A of this CMS report. The

associated data are described and interpreted in detail in Section 2.0 of this report. Some deviations from

the QAPP occurred (see Section 2.1.2), but they did not preclude the attainment of project objectives.

•

•

••
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used to determine whether or not VOC concentrations were higher in the shallow ground water directly 

beneath the MGBG compared to wells 01-02 and 01-05 on the northern side (i.e., downgradient) of the 

MGBG. Figure 1-4 shows the locations of the eight test pits and the two new monitoring wells installed at ' 

the beginning of the CMS. The field work was performed according to the MGBG QAPP Addendum 

, No.1 (TtNUS, 2004). 

A detailed description of the 2001 and 2002 field work is provided in Section 2.0 of the RFI report (TtNUS, 

2003). A detailed description of the CMSfield work is presented in Appendix A of this CMS report. The 

associated data are described and interpreted in detail in Section 2.0 of this report. Some deviations from 

the QAPP occurred (see Section 2.1.2), but they did not preclude the attainment of project objectives. 
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SMWU 01 is located in a warm, temperate climatic zone. In general, the summers are warm and humid,
1

and winters are mild with occasional short cold periods. 'The temperature ranges from an average.

maximum July temperature of 89°F tq an average' minimum January temperature of 26 degrees

Fahrenhejt (OF). Precipitation is fairly evenly distributed throughout the calendar year; the maximum

,precipitation is during the spring and early summer. The average annual precipitation at the facility is

44 inches (liquid equivalent), consisting of 42 inches of rain and 15 inches of snow. Relative humidity for

the local area is generally highest in the early morning hours of the monthly period June through

'September and generally ranges between 80 to 88 percent on average.. The lowest values of relative

humidity, historically, have occurred during the period March through October, when values average

between 54 and 58 percent. The annual prevailing wind direction for the region is from the southwest,

and the annual average wind speed for the area is about 9.6 miles per hour.

1.4.2 Topography and Surface Drainage

NSWC Crane is located in the unglaciated area of the Crawford Uplands physiographic division. This

division is described,as a rugged, dissected plateau that is bounded by the Mitchell Plain Physiographic

, Province to the eas~ and the Wabash Lowland 'Physiographic Province to the west. The terrain. is

predominantly rolling, with moderately incised stream valleys throughout and occasional flat areas in the

central and northern portions of NSWC Crane. Lake Greenwood extends in an east-west direction a.cross

the northern part of the facility (Figure 1-2). The elevations across the facility range from about 500 feet'"

above mean sea level (amsl) to about 850 feet amsl. Topographic relief in the Crawford Upland ranges

from 100 to 350 feet (see Figure 1-5). 'Greater relief exists in the eastern part of NSWC Crane.
i

" .
'SWMU 01 lies on a northwesVsoutheast-trending ridge crest that has surface elevations ranging from

.approximately 660 to 680 feet amsl (Figure 1-3). The crest of the gently crowned MGBG is estimated to

·be 5 to 10 feet higher than Highway-251. A deeply incised drainage channel lies about 500 feet north of

the MGBG. The elevation along this channel is approximately 540 to 580 feet amsL Another deeply

incised channel lies about 1,200 feet south-southwest of the MGBG, and its elevation is about 520 to

,570 feet amsl as it passes south of the MGBG. Total relief in the immediate vicinity of the MGBG

therefore is approximately 150 feet. The steepest slopes near the MGBG occur on the northern side and

are estimated to be about 30 percent.
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central and northern portions of NSWC Crane. Lake Greenwood extends in an east-west direction a,cross 

the northern part of the facility (Figure 1-2). The elevations across the facility range from about 500 feet'" 
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'SWMU 01 lies on a northwesVsoutheast-trending ridge crest that has surface elevations ranging from 

. approximately 660 to 680 feet amsl (Figure 1-3). The crest of the gently crowned MGBG is estimated to 

·be 5 to 10 feet higher than Highway-251. A deeply incised drainage channel lies about 500 feet north of 

the MGBG. The elevation along this channel is approximately 540 to 580 feet amsL Another deeply 

incised channel lies about 1 ,200 feet south-southwest of the MGBG, and its elevation is about 520 to 

,570 feet amsl as it passes south of the MGBG. Total relief in the immediate vicinity of the MGBG 

therefore is approximately 150 feet. The steepest slopes near the MGBG occur on the northern side and 

are estimated to be about 30 percent. 
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Seven primary creeks in five drainage basins carry surface water off the NSWC Crane 'property and

eventually drain into the East Fork of the White River and then to the Wabash River to the southwest.

Figure 1-2 shows the drainage basins and surface drainage features of NSWC Crane. The MGBG is

located in the Boggs Creek Basin.

Runoff from the MGBG ridge top drains into several small gullies that run down the side slopes and into

two unnamed tributaries of Goldsberry Hollow (Figures 1-3 and 1-5). Goldsberry Hollow drains weste ,

southwest about 1.2 miles before it enters Boggs Creek. Boggs Creek ,then flows southward into a

34-acre reservoir (Lake Gallimore) located at the southern boundary of NSWC Crane (Figure 1-5). ' From

the reservoir; Boggs Creek continues to flow southward about 6 miles where it joins the East Fork of the

White River. The Boggs Creek watershed drains approximately 70 percent of NSWC Crane (Figure 1-2).

1.4.3 Geology and Soils

The ridge on which the MGBG is located is underlain by lower Pennsylvanian and Upper Mississippian

bedrock formations (Figure 1-6), with a thin veneer (less than10 feet thick in,places) of residual soils and

loess overlying the bedrock. The residual soils are the result of chemical and physical weatheri.ng of the

underlying Pennsylvanian shales, siltstones, and sandstones. Sols of the well-drained, Wells-Berks- •

Gilpin complex are found on all of the hillsides near the MGBG (McElrath, 1988). In a typical profile, 1 to

2 inches of dark gray to brown silt loam are found at'the surface., The subsurface soil is composed of

light to dark yellowish-brown, silty loam to silty clay loam, All soils in the Wells-Berks-Gilpin complex

'contain about 15 to 35 percent clay. Most of the soils encountered during the RFI were damp to moist

and contained some roots.

ktotal of 34 monitoring wells have been installed in and around the MGBG site since 1981. All of these

wells are located along the crest oron the upperslopes of the ridge (Figure 1-3). All of the monitoring

wells penetrate through the overburden soils and are screened in bedrock, although in different,

stratigraphic positions. Table 1-1 lists all of tne monitoring wells with physical characteristics of each well.

Figure 1-3 shows the locations of all monitoring wells and traces of geologic cross sections prepared for

the site. Cross sections A-A',S-B', and C-C' are presented in Figures 1-7,1-8, and 1~9, respect'ively.

Bedrock underlying the MGBG consists, of sedimentary rocks from the Lower Pennsylvanian-age

Mansfield Formation (Raccoon Creek Group) .and the underlying Upper Mississippian-age Stephensport

and West Baden Groups (Figure 1-6). Monitoring wells OH03 and OU04 are the deepest wells drilled at

the MGBG (155 and 153 feet deep, respectively)(Figures 1-8 and 1-9). These deepest wells penetrated . •
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wells are located along the crest oron the upperslopes of the ridge (Figure 1-3). All of the monitoring 

wells penetrate through the overburden soils and are screened in bedrock, although in different, 
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the site. Cross sections A-A',8-B', and C-C' are presented in Figures 1-7,1-8, and 1~9, respect'ively. 

Bedrock underlying the MGBG consists' of sedimentary rocks from the Lower Pennsylvanian-age 

Mansfield Formation (Raccoon Creek Group) .and the underlying Upper Mississippian-age Stephensport 

and West Baden Groups (Figure 1-6). Monitoring wells OH03 and OtT04 are the deepest wells drilled at 

the MGBG (155 and 153 feet deep, respectively)(Figures 1-8 and 1-9). These deepest wells penetrated . 
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approximately 5 feet of residual soil, 134 feet of Mansfield Formation (Lower Pennsylvanian), and 15 feet

, of Mississippian limestone.

The Mansfield Formation (uppermost bedrock) consists primarily of alternating beds of shales (e.g" black

shale and carbonaceous shale), sandstone, 'and siltstone but also includes thin discontinuous coal seams

and limestone lenses. An erosional unconformity separates the Pennsylvanian strata above from .the

Stephensport strata below (Figure 1-6). Depending on the location at NSWC Crane, pre-Pennsylvanian

erosion has, removed a sig~ificant pqrtion of the Stephensport strata. At these locations, the paleovalleys

were filled with shales and sandstones of Pennsylvanian age. the base of the Mansfield Formation is
, ,

estimated to be at about 530 to 540 feet amsl at the MGBG. Therefore, the Mansfield Formation is about

120 to 135 feet thick at the MGBG. Barnhill and Hansley (1993) interpret the Pennsylvanian strata: atthe
, .

MGBG area to represent an interfluve area that lies between two major paleovalleys. According to their

interpretations, the Pennsylvanian strata at the MGBG are relatively thin and consist of more fine-grained

deposits (i.e., shale and siltstone) compared to other sites at NSWC Crane. Pennsylvanian rock units

encountered during the RFI at the MGBG are consistent with this interpretation.

The uppermost bedrock unit located at the top of the ridge is sandstone that has small, amounts of

'interbedded shale and siltstone. This sandstone is situated between approximately 620 and 665 feet

amsl in the vicinity of the MGBG (Figures 1-7 and 1-9). In general, this sandstone is approximately 30 to

,40 feet thick. It is, fractured, chemically weathered, oxidized in many locations (pale orange to grayish

orange in color), and friable to a small extent. Twenty of the 34 monitoring wells installed at the site are

screened in this sandstone. The wells that have the highest concentrations of VOCs are screened in this

, uppermost sandstone unit (discussed in Sections 2.1 through 2.3).

Between 560 and 620 feet amsl, the Pennsylvanian bedrock consists mostly of thin, alternating

sandstone, shale, and siltstone units and discontinuous coal seams (Figures 1c7 through 1-9). Barnhill

and Hensley (1993) classified most of the rock as siltstone and shale, with minor amounts of sandstone.

Ten monitoring wells located on the northern side of the ridge on the side slope are screened between

570 to 619 feet amsl (Table 1-1 and Figure 1-3). The screens in these monitoring wells are all relatively

shallow [less than 40 feet below ground surface (bgs)]. These wells are' included in the group described

above (the shallow monitoring interval) because the wells are shallow, even though they are screened in

different lithologic units. The conceptual flow model described in Section 2.5 presents the reasons for

combining these two groups of wells.

The deepest portion of the Pennsylvanian strata consists of 30 feet of sandstone situated between

approximately 530 and 560 feet amsl (Figures 1-7 through 1-9). The average grain size of the sandstone
I
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is about the same as the upper sandstone. However, there appears to be more clay (detrital and

authigenic) filling in the interstices between sand grains, thereby reducing the effective porosity and

permeability of this sandstone. (Barnhill aDd Hansley, 1993).

The lowermost sandstone described above represents the base of the Pennsylvanian strata and re~ts on

a major erosional unconformity. The limestone below represents the top of the Mississippian strata.

Across NSWC Crane, the Stephensport Group (Upper Mississippian) is generally 130 to 190 feet thick. It

includes a number of sandstone and limestone units such as the Big Clifty Sandstone and the Beech

·Creek Limestone (Figure 1-6). Based on structural mapping of the Beech Creek Limestone, the base of .
. .' .

the Stephensport Group is estimated to be at 400 to 420 feet amsl near the MGBG [Naval Energy and

Environmental Support Activity (NEESA), 1983]. The top of the Stephensport Group occurs at

approximately 525 to 540 ·feet amsl, as discussed above (see Figures 1-7 through 1-9). Therefore, the

Stephensport Group (Upper Mississippian age) is about 100 to 140 feet thick at the MGBG.

The four deep monitoring w·ells at the site (01C01, 01-06, Qn03, and 01T04) and the boring for
.. ,

monitoring well 01-10 penetrated 3 to 37 feet ofStephensport limestone and shale (Figures 1-7 through

. 1-9). According to Barnhill and Hansley (1993), the limestone encountered at the bottom of the deep

monitoring wells might be the Glen Dean Limestone Formation. The logs of borings for 01-06, 01-10,

.01 T03,. and 01 T04 indicate that the limestone is hard, gray, fossiliferous, and jointed.

The Upper Mississippian bedrock crop'S out near the bottom of the major stream channels a short

distance northwest of the MGBG area (Figure 1-10 of the RFI report, TtNUS, 2003). Near the MGBG, the

bedrock exposed at the bottom of the drainage channels is the lowermost Mansfield Group sandstone

and siltstone.

1.4.4 Hydrogeology

Rainfall and snowmelt infiltrates the soil materials on the top and sides of the ridge at the MGBG

. throughout t~e year. However, during the summer and fall, the trees, understory vegetation, and grasses

consume a large proportion of the. recharge water and return it to the atmosphere as evapotranspiration.

The soil materials on top oUhe ridge are unsaturated and the overburden is less than 10 feet deep near .

the PBA.

•

•

As described in Section 1.4.3, the uppermost bedrock unit is a Pennsylvanian-age sandstone that is 30 to

40 feet thick. Twenty monitoring wells are screened in this sandstone. In addition, another 10 monitoring

wells are screened in sandstone, siltstone, and shale units to the north and slightly downhill of the MGBG •
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area. Because these wells are located down the side of the slope and at a lower elevation, they are not

screened in the same sandston~ unit as the 20 wells mentioned above. However, the upper sandstone is

not present (because of ~rosion) or is not saturated where the group of 10 wells is located. ' For reasons

,explained in Section 2.0, these 30 wells are grouped together and are referred to as the shallow
, '

monitoring zone for purposes of mapping the potentiometric surface, mapping the ,lateral distribution of

,'contaminants in the shallow ground water, and for evaluating fate and transport of contamination.

During the 2001 and 2002 field efforts, an attempt was llJadeto visually identify seeps around the MGBG.

'None were found, although presumably, seeps' do exist. Likely locations for seeps are those places

where the ground water elevation is the same as the topographical elevation (see Figure 1-10).

Water levels were measured in the monitoring wells on August 2001 and June 2002 during the RFI (Table'

1-1). Boring logs for those wells and potentiometric surface maps for these two monitoring events, are

presented in the RFI report (Appendix A and Figures 1-16 and 1-17, TtNUS, 2003). Boring, test pit, and

well completion logs for the most recently installed testpits and wells (On06 andOn07) are included in

Appendix B of this report. In late January 2004, a third set of ground water elevations were measured '

(Table 1-1).

The potentiometric surface based on the latest set of measured water levels is presented in Figure 1-10.

The potentiometric contours of the shallow, monitoring zone form a ridge that generally follows the

topographic ridge (in a northwesHoutheast direction). The highest ground water elevations were

measured in wells 01-03 (located on the' southern side of the MGBG), 01-01 (located on the southeastern'

side of the MGBG), and on07 (located in the center of the MGBG). The ground water elevations at the'

MGBG ranged from 654 to 664 feet amsl and decreased to the north and northwest of the MGBG. The

, elevations in the wells in the far northern line of monitoring wells ranged from 590 to 600 feet amsl. There

.is a total head loss of 73 feet between well 01-03 and 01-24 (Figure 1-10). The lateral hydraulic gradient

, ;(0.182)' from'well 01 T07 is steepest toward well 01-08. ,The lateral gradient between 01 T07 and 01-25

(0.033) is relatively gentle. Based on the potentiometric surface map presented in Figure 1-10, shallow

ground water flows from the MGBG northward, and northwestward to a lesser degree. The shallow

, ,:ground water on the.south and west sides of the MGBG is flowing southwestward: , The flow divide

between ground water flowing northward and ground water flowing southwestward lies close to well 01-03

(Figure 1~10).

The middle portion of the Pennsylva'nian strata, from about 560 to about 620 feet amsl, consists primarily

of irregular beds and lenses of sandstone, siltstone, and shale. , Two thin coal seams (each less than. , .

1 foot thick) were encountered at elevations of approximately 610 and 565 feet amsl. The abundance of
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presented in the RFI report (Appendix A and Figures 1-16 and 1-17, TtNUS, 2003). Boring, test pit, and 

well completion logs for the most recently installed test pits and wells (On06 andOn07) are included in 

Appendix B of this report. In late January 2004, a third set of ground water elevations were measured ' 

(Table 1-1) . 

The potentiometric surface based on the latest set of measured water levels is presented in Figure 1-10. 

The potentiometric contours of the shallow, monitoring zone form a ridge that generally follows the 

topographic ridge (in a northwest~southeast direction). The highest ground water elevations were 

measured in wells 01-03 (located on the' southern side of the MGBG), 01-01 (located on the southeastern' 

side of the MGBG), and on07 (located in the center of the MGBG). The ground water elevations at the' 

MGBG ranged from 654 to 664 feet amsl and decreased to the north and northwest of the MGBG. The 

, elevations in the wells in the far northern line of monitoring wells ranged from 590 to 600 feet amsl. There 

.is a total head loss of 73 feet between well 01-03 and 01-24 (Figure 1-10). The lateral hydraulic gradient 

, ;(0.182prom well On07 is steepest toward well 01-08., The lateral gradient between on07 and 01-25 

(0.033) is relatively gentle. Based on the potentiometric surface map presented in Figure 1-10, shallow 

ground water flows from the MGBG northward, and northwestward to a lesser degree. The shallow 

, ,:ground water on the, south and west sides of the MGBG is flowing southwestward: , The flow divide 

between ground water flowing northward and ground water flowing southwestward lies close to well 01-03 

(Figure 1~10). 

The middle portion of the Pennsylva'nian strata, from about 560 to about 620 feet amsl, consists primarily 

of irregular beds and lenses of sandstone, siltstone, and shale. , Two thin coal seams (each less than . , . 

1 foot thick) were encountered at elevations of approximately 610 and 565 feet amsl. The abundance of 
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shale, siltstone, and clay lenses in this interval reduces the likelihood that water or contaminants are

moving downward through this interval of Pennsylvanian strata. This i~ discussed in greater detail in

Section 2.5.

The sandstone at the base of the Mansfield Formation (Pennsylvanian) is more cemented than the

uppermost sandstone and does riot appear to as permeable as the upper' sandstone. Drillinglogs

indicate that the sandstone is weathered ana appears to be orange, tali, or brown and dry near its base.

The oxidized conditions and the lack of ground water in the sandstone suggest that the sandstone is·

partially dewatered. This could occur if ground water drains from the sandstone into the Mississippian

·'imestone below faster than it is recharged:

Mississippian limestone beds were encountered in wells 01-06, 01-10; 01-C01, On03, and On04 below

an elevation of approximately 540 feet amsl (Figures 1-7 through 1-9). The limestone is thought to

represent the uppermost Mississipian-age rock at this location and. is probably part of the Glen Dean or

Golconda Limstones of the Stephensport Group. Based on cores taken at wells On03 and On04, the

limestone was fractured and contained several horizontal and few high angle joints and Was water stained

at several of the joints. The uppermost Mississipian limestone is considered to be a separate aquifer

from the overlying Pennsylvanian rocks.

Ground water elevations measured in January 2004· in the four deep. monitoring wells (Upper

Mississipian) were between 527 and 530 feet amsl. The water level elevations in the Mississippian

limestone were approximately 110 to 127 feet· deeper than the ground water elevations in the shallow

,sandstone directly above. The very large difference in hydraulic head between the upper sandstone and .

the deep monitoring wells stronglysuggests that the shale, siltstone, and clay beds in the middle portion

of the. Pennsylvanian strata form effective aquitards that minimize· the downward movement of water to.

the underlying limestone aquifer.

. A potentiometric surface map for the ground water elevations measured in deep wells compl!3tedin the

. limestone aquifer in January 2004 is presented in Figure 1-11. The deep ground water elevation is

highest (529.36 feet amsl) in well 01-06 located· north of the PBA. Ground water elevations in the

Mississippian aquifer decline to the southwest toward well 01 C01. Based on limited deep well

information, it appears that ground water in the deep aquifer flows to the southwest, which is the general

direction of the dip of Mississippian bedrock in this area. The hydraulic gradient of the deep aquifer is

approximately 0.0033. As a group, the deep wells are characteristically not contaminated (TtNUS, 2003).

.Therefore, the deep wells are not discussed in detail for this CMS.

•

•
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Mississipian) were between 527 and 530 feet amsl. The water level elevations in the Mississippian 

limestone were approximately 110 to 127 feet· deeper than the ground water elevations in the shallow 

sandstone directly above. The very large difference in hydraulic head between the upper sandstone and . 

the deep monitoring wells stronglysuggests that the shale, siltstone, and clay beds in the middle portion 

of the. Pennsylvanian strata form effective aquitards that minimize· the downward movement of water to. 

the underlying limestone aquifer . 

. A potentiometric surface map for the ground water elevations measured in deep wells compl!3tedin the 

. limestone aquifer in January 2004 is presented in Figure 1-11. The deep ground water elevation is 

highest (529.36 feet amsl) in well 01-06 located· north of the PBA. Ground water elevations in the 

Mississippian aquifer decline to the southwest toward well 01 C01. Based on limited deep well 

information, it appears that ground water in the deep aquifer flows to the southwest, which is the general 

direction of the dip of Mississippian bedrock in this area. The hydraulic gradient of the deep aquifer is 

approximately 0.0033. As a group, the deep wells are characteristically not contaminated (TtNUS, 2003) . 

. Therefore, the deep wells are not discussed in detail for this eMS. 
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The channel elevation near 018D04 is about 560 feet amsl (Figure 1-3). The elevation of the top of the

lowest Pennsylvanian sandstone unit (at well 01-06, see Figure 1-9) is about 540 feet amsl. Thus,

~rosion in the stream' channel has cut into the lower Pennsylvania~ sandstone, which lies immediately

above the Missis'sippian limestone. The lower sandstone was dry in well 01-06, and the ground water

elevation in the limestone was at 529.36 feet amsl in January 2004. Therefore, when surface water is

flowing in the ephemeral channel during storm events, it is about 20 feet higher than the ground water

elevation in the limestone. As a result, the limestone aquifer is probably being recharged by surface

water from the channel during storm events.

Horizontal hydraulic conductivities (Kh) were calculated from drawdown data collected when the

,monitoring wells underwent low-flow purging during the RFI (see TtNU8, 2003, Appendix B,5). These

hydraulic conductivity values are summarized in Table 1-2. The calculated Kh values for the shallow

sandstone ranged from 0.003 to 0.13 foot per day; the geometric mean value was 0.022' foot per day.

These values are relatively low and suggest that the sandstone exhibits low permeability. Fractures and

jointing in the sandstone are present and may be present to a, greater degree in some areas not

represented by the monitoring wells that have been hydraulically tested. Therefo're, the Kh of the upper

, sandstone is probably higher in some areas along the length of the plume than the values reported in

, Table 1-2.

The Kh for the interbedded shale/siltstone/sandstone/coal lenses in the middle portion of the

Pennsylvanian rock column ranged from 0.005 to 0.60 foot per day; the geometric mean Kh value was

0.024 foot per day (Table 1-2). The geometric mean value for the intermediate rock units was nearly the

same as the Kh for the upper sandstone. However, an anomalously high Kh value of'O.60 foot per day

was determined for monitoring well 01-13. The remainder of the Kh values for the intermediate

monitoring wells were less than 0.047 foot per day.

The calculated Kh values for Mississippian limestone wells 01-06 and on03 were 0.42 and 0.17 foot per

day, respectively, which ~re about ten times greater' than the Kh values determined for the overlying

Pennsylvanian strata.

The average intergranular porosity for the upper sandstone was determined to be about 21 percent based

on four rock thin sections (Barnhill and Hansley, 1993). It is believed that the sandstone is well cemented

in areas and that preferential migration pathways exist along small fractures and joints in the sandstone:

Thus, the overall permeability of the sandstone might be greater than indjcated by the slow-purge tests,

and the intergranular porosity might be relatively low because of cementation. Calculations of hydraulic

conductivity, assumptions for porosity, and calculations for ground water seepage velocity are presented
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,monitoring wells underwent low-flow purging during the RFI (see TtNUS, 2003, Appendix 8,5). These 

hydraulic conductivity values are summarized in Table 1-2. The calculated Kh values for the shallow 
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These values are relatively low and suggest that the sandstone exhibits low permeability. Fractures and 
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represented by the monitoring wells that have been hydraulically tested. The refo're , the Kh of the upper 

, sandstone is probably higher in some areas along the length of the plume than the values reported in 

, Table 1-2. 

The Kh for the interbedded shale/siltstone/sandstone/coal lenses in the middle portion of the 

Pennsylvanian rock column ranged from 0.005 to 0.60 foot per day; the geometric mean Kh value was 

0.024 foot per day (Table 1-2). The geometric mean value for the intermediate rock units was nearly the 

same as the Kh for the upper sandstone. However, an anomalously high Kh value of'O.60 foot per day 

was determined for monitoring well 01-13. The remainder of the Kh values for the intermediate 

monitoring wells were less than 0.047 foot per day. 

The calculated Kh values for Mississippian limestone wells 01-06 and on03 were 0.42 and 0.17 foot per 

day, respectively, which ~re about ten times greater' tha:nthe Kh values determined for the overlying 

Pennsylvanian strata. 

The average intergranular porosity for the upper sandstone was determined to be about 21 percent based 

on four rock thin sections (8arnhill and Hansley, 1993). It is believed that the sandstone is well cemented 

in areas and that preferential migration pathways exist along small fractures and joints in the sandstone: 

Thus, the overall permeability of the sandstone might be greater than indjcated by the slow-purge tests, 

and the intergranular porosity might be relatively low because of cementation. Calculations of hydraulic 

conductivity, assumptions for porosity, and calculations for ground water seepage velocity are presented 
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in· the RFI report (TtNUS, 2003, Appendix B). Because of the potential (and even likelihood) for'

preferential· pathways to exist, a computation of average migration rates and seepage velocities seems to

be most appropriate for characterizing the plume as a whole. In the RFI, lateral groundwater seepage'

velocities were calculated and ranged from 0.225 to 1.35 feet per day (82 to 493 feet per year),

The 1,1 ,2,2-PCA and TCE plume lengths in 1982 were about 660 feet in the westward direction.. If the

solvent disposal at the MGBG occurred around 1960, then the contaminants traveled about 660 feet in

22 years, or 30 feet per year. The contaminants cannot travel faster than ground water, therefore the

ground water seepage velocity must be at least 30 feet per year based on contaminant data.

1.4.5 Water Supply

Lake Greenwood at the northern end of the NSWC Crane facility (Figure 1-2) is the main source of

drinking water at NSWC Crane, and it is also used for recreation. Ground water in the vicinity of SWMU

01 is not currently'being used for any purpose.

Surface and subsurface drainage from the vicinity of MGBG ultimately ends up in Goldsberry Hollow

followed by Boggs Creek (Figures 1-2 and 1-5). Boggs Creek drains into Lake Gallimore, a 34-acre flood

control impoundment at the far southern end of· NSWC Crane. Lake Gallimore is considered a fishery,

.but is not used for water supply.

1.4.6 Surrounding Land Use

NSWC Crane is situated in a rural area of south-central Indiana. The surrounding communities that form

the region are in a period of transition from an economic base of agriculture, mining, and quarrying to an

economy built on manufacturing and service industries. The patterns of settlement,population statistics,

and median income are similar throughout the region.

There is no state or local planning within the vicinity of NSWC.Crane. The only zoning and land use

regulations are found in the municipalities within the regi.on. None of these municipalities are close·

enough to have an impact on NSWC Crane. The MGBG is about 1 mile from the southeastern boundary

of NSWC Crane, which is th~ closest boundary. None of the areas adj~cent to NSWC Crane are zoned,

and zoning is not anticipated in the near future. There are no known land use or community actions

under consideration or proposed at this time that might be affected by remedial actions at the MGBG:

•

•

•
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NSWC Crane isa heavily forested facility situated within the Western Mesophytic Forest Region, Hill

Section, and Beech-Maple Forest Region (Braun, 1950). Deciduous trees and shrubs cover most of the

,region. NSWC Crane also contains 'old agricultural fields in various stages of biological succession. The

areas to the north of the MGSG (including the northeastern corner of the site) and to the south of

Highway-251 are heavily wooded with mature deciduous trees including oaks, maples, sycamore, and

· American beech. The forest understory north of the MGBG consists of spqrse patches of ground

· vegetation (i.e., ferns, -grasses, moss). The forest understory south of' Highway-251 consists of

vegetation including vines with thorns.

The white-tailed deer is the most conspicuous large wild mammal at the installation. Other mammals

include opossum, raccoon, rabbits, mice, bats, chipmunks, squirrels, beaver, groundhogs, gray fox,

coyotes, and l0rlg-tailed w,easel. Fox, coyotes, and hawks are carnivores whose presence indicates a .

healthy ecosystem because smaller mammals are present to provide a food source (NEESA, 1983). The

threatened and endangered Indiana Bat may be present in the vicinity of the MGBG.

Over 100 avian species have been identified at NSWC' Crane during breeding seasons (Hengeveld,

· 1987). The bird population includes a number of threatened, endangered,' or ?pecies of special concern

that use NSWC Crane as their hOrne range. These species include the bald eagle, osprey.. sharp

shinned hawk, red-shouldered hawk, broad-winged hawk, black and white warbler, hooded warbler, and

the worm-eating warbler [Brown & Root (B&R) Environmental, 1997].

Previous studies conducted at NSWC Crane (Nelson, et ai., 19~7) identified 21 amphibian species and,

22 reptile species (including skinks, lizards, snakes, and turtles). A total of 46 distinct fish species were

collected from the installation during a 1987 inventory of the fish fauna at NSWC Crane. The 1~87 study

observed th'at, other than Greenwood Lake, the greatest number of individual fish species were recorded. . . .

from the largest stream (Boggs Creek) and that the smallest number of species were recorded from

Turkey Creek.

(
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TABLE 1·1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 01 • MUSTARD GAS BURIAL GROUND

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF2

Screened Interval
August 17, 2001 June 17, 2002 January 28, 2004

Well Installation
Ground Top of Riser Total

Number Date
Elevation Elevation Depth

Top Bottom Top Bottom
Aquifer

Depth to
Ground

Depth to
Ground

Depth to
Ground

(ft amsl) (ft amsl) (ft bgs)(')
(ft bgs) (ft bgs) (ftamsl) (ft amsl) Water

Water
Water

Water
Water

Water
Elevation Elevation Elevation

(ft btor) (ft amsll
(ft btor)

(ft amsll
(ft btor)

(ft amsll

01-01 1981 682.46 685.22 48 33.14 42.77 649.32 639.69
Upper

28.9 656.32 27.13 658.09 28.30 656.92
Pennvslvanian

01·02 1981 663.56 666.03 23.8 8.24 17.6 655.32 645.96
Upper

15.59 650.44 11.17 654.86 '11.63 654.40
Pennyslvanian

01-03 1981 666.85 669.55 18.6 3.99 13.41 662.86 653.44
Upper

12.83 656.72 5.27 664.28 5.49 664.06., Pennyslvanian

01·04 1981 669.05 671.99 31 16.47 25.68 652.58 643.37
Upper

20.01 . 651.98 15.39 656.60 16.8 655.19
Pennvslvanian

01·05 1981 665.07 667.79 30 16.18 25.3 648.89 639.77
Upper

17.83 649.96 14.17 653.62 15.52 652.27
Penrivslvanian

01.06(2) 11/10/1982 595.38 598.41 90 75.02 84.4 520.36 510.98
Upper

71.12 527.29 ,68.77 529.64 ' 69.05 529.36
Mississiooian

01·0]12) 11/14/1982 602.95 605.81 ' 28.5 12.61 21.99 590.34 580.96
Upper

17.55 588.26 14.71 591.10, 15.78 590.03
Pennvslvanian

01·08 11/15/1982 601.25 604.09 31 13.63 22.95 587.62 578.30
Upper

15.87 588.22 12.74 .591.35 12;8 591.29
Pennvslvanian

OHi9 11/16/1982 609.6 612.23 32 17.4 26.78 592.20 582.82
Upper

20.54 591.69 12.92 599.31 12.6 599.63
Pennvslvanian

01-10 11/30/1982 636.25 638.92 120 25.25 34.65 611.00 601.60
Upper

26.15 612.77 22.96 615.96 22.19 616.73
Pennvslvanian

01·11 1/8/1983 655.49 658.36 19.6 6.72 15.35 648.77 640.14
Upper

11.17 647.19 7.03 651.33 6.64 651·72
Pennvslvanian

01-12 1/19/1983 633.31 636.12 38 23.26 32.67 610.05 600.64
Upper

26.39 609.73 23.59 612.53 23.9 612.22
Pennvslvanian

01·13 1/19/1983 634.17 637.06 35 19.97 29.42 614.20 604.75
Upper

24.67 612.39 21.58 615.48 20.65 616.41
Pennvslvanian

01·14 1/25/1983 655.45 658.09 36' 21.12 30.65 634.33 624.80
Upper

16.41 I 641.68 13.36 644.73 14.01 644.08
Pennvslvanian

01-15(2) 2/10/1983 662.27 665.64 37.8 22.1 31.6 640.17 630.67
Upper

28.56 637.08 22.22 643.42 28.20 637.44
Pennvslvanian

,
01·16 2/11/1983 641.09 644.05 38.5 23.75 33 617.34 608.09

Upper DRY DRY 35.14 608.91 35.71 608.34
Pennvslvanian

01·17 2/12/1983 662.12 664.61 39 23.25 32.55 638.87 629.57
Upper

22.26 642.35 19.44 645.17 20.70 643.91
Pennvslvanian

01-18 6/17/1983 658.24 660;55 30.5 14.3 23.59 643.94 634.65
Upper

15.54 645.01 12.78 647.77 14.62 645.93
Pennvslyanian

01·19 6/17/1983 656.44 658.92 30.2 15.7 24.7 640.74 631.74
Upper

22.04 636.68 20.85 638.07, 21.65 637.27
Pennvslvanian

01·20 6/20/1983 630.55 633.45 36.1 21.35 30.69 609.20 599.86
Upper

29.13 604.32 23.30 610.15 27.24 606.21
Pennvslvanian

01·21 6/20/83 603.47 606.01 40.50 23.74 32.75 579.73 570.72
Upper

17.81 568.20 14.96 591.05 15.43 590.58
Pennvslvanlan

01·22 7/6/83 653.09 655.85 35.00 20.50 29.65 632.59 623.44
Upper

19.39 636.46 18.23 637.62 18.54 637.31
Pennvslvanian

• • •

Well Installation 
Ground Top of Riser 

Number Date 
Elevation Elevation 
(ft amal) (ft amsl) 

01-01 1981 682.46 685.22 

01-02 1981 663.56 666.03 

01-03 1981 666.85 669.55 -. 
01-04 1981 669.05 671.99 

01-05 1981 665.07 667.79 

01.06(2) 11/10/1982 595.38 598.41 

01-0y(2) 11/14/1982 602.95 605.81· 

01-08 11/15/1982 601.25 604.09 

OHi9 11/1611982 609.6 612.23 

01-10 11/30/1982 636.25 638.92 

01-11 1/8/1983 655.49 658.36 

01-12 1/19/1983 633.31 636.12 

01-13 1/19/1983 634.17 637.06 

01-14 1/25/1983 655.45 658.09 

01-15(2) 2110/1983 662.27 665.64 

01-16 2111/1983 641.09 644.05 

01-17 211211983 662.12 664.61 

01-18 6117/1983 658.24 660;55 

01-19 6117/1983 656.44 658.92 

01-20 612011983 630.55 633.45 

01-21 6120183 603.47 606.01 

01-22 7/6183 653.09 655.85 

• 

TABLE 1-1 

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 01 • MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 1 OF2 

Screened Interval 
August 17, 2001 

Total 
Depth 

Top Bottom Top Bottom 
Aquifer 

Depth to 
Ground 

(ft bgs)(1) 
(ft bgs) (ft bgs) (ftamsl) (ft amsl) Water 

Water 
Elevation 

(ft btor) 
(ft amsll 

48 33.14 42.77 649.32 639.69 
Upper 

28.9 656.32 
Pennyslvanian 

23.8 8.24 17.6 655.32 645.96 
Upper 

15.59 650.44 
Pennyslvanian 

18.6 3.99 13.41 662.86 653.44 
Upper 

12.83 656.72 
Pennyslvanian 

31 16.47 25.68 652.58 643.37 
Upper 

20.01 651.98 
Pennyslvanian 

30 16.18 25.3 648.89 639.77 
Upper 

17.83 649.96 
Penrivslvanian 

90 75.02 84.4 520.36 510.98 
Upper 

71.12 527.29 
Mississippian 

28.5 12.61 21.99 590.34 580.96 
Upper 

17.55 588.26 
Pennvslvanian 

31 13.63 22.95 587.62 578.30 
Upper 

15.87 588.22 
Pennyslvanlan 

32 17.4 26.78 592.20 582.82 
Upper 

20.54 591.69 
Pennysivanian 

120 25.25 34.65 611.00 601.60 
Upper 

26.15 612.77 
Pennyslvanian 

19.6 6.72 15.35 648.77 640.14 
Upper 

11.17 647.19 
Pennvslvanian 

38 23.26 32.67 610.05 600.64 
Upper 

26.39 609.73 
Pennvslvanian 

35 19.97 29.42 614.20 604.75 
Upper 

24.67 612.39 
Pennyslvanian 

36· 21.12 30.65 634.33 624.80 
Upper 

16.41 I 641.68 
Pennyslvanian 

37.8 22.1 31.6 640.17 630.67 
Upper 

28.56 637.08 
Pennvslvanian 

38.5 23.75 33 617.34 608.09 
Upper DRY DRY 

Pennvslvanian 

39 23.25 32.55 638.87 629.57 
Upper 

22.26 642.35 
Pennvslvanian 

30.5 14.3 23.59 643.94 634.65 
Upper 

15.54 645.01 
Pennvslvanian 

30.2 15.7 24.7 640.74 631.74 
Upper 

22.04 636.68 
Pennvslvanian 

36.1 21.35 30.69 609.20 599.86 
Upper 

29.13 604.32 
Pennvslvanian 

40.50 23.74 32.75 579.73 570.72 
Upper 

17.81 568.20 
Pennvslvanlan 

35.00 20.50 29.65 632.59 623.44 
Upper 

19.39 636.46 
Pennvslvanian 

• 

June 17, 2002 January 28, 2004 

Depth to 
Ground 

Depth to 
Ground 

Water 
Water 

Water 
Water 

Elevation Elevation 
(ft btor) 

(ft amsl) 
(ft btor) 

(ft amslL 

27.13 658.09 28.30 656.92 

11.17 654.86 ·11.63 654.40 

5.27 664.28 5.49 664.06 

15.39 656.60 16.8 655.19 

14.17 653.62 15.52 652.27 

68.77 529.64 ·69.05 529.36 

14.71 591.10· 15.78 590.03 

12.74 .591.35 12.8 591.29 

12.92 599.31 12.6 599.63 

22.96 615.96 22.19 616.73 

7.03 651.33 6.64 651.72 

23.59 612.53 23·9 612.22 

21.58 615.48 20.65 616.41 

13.36 644.73 14.01 644.08 

22.22 643.42 28.20 637.44 , 
35.14 608.91 35.71 608.34 

19.44 645.17 20.70 643.91 

12.78 647.77 14.62 645.93 

20.85 638.07. 21.65 637.27 

23.30 610.15 27.24 606.21 

14.96 591.05 15.43 590.58 

18.23 637.62 18.54 637.31 

• 
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•
Screened Interval

August 17, 2001 June 17, 2002 January 28, 2004

Well Installation
Ground Top of Riser Total

Number Date
Elevation Elevation Depth

Top Bottom Top Bottom
Aquifer

Depth to
Ground

Depth to
Ground

Depth to
Ground

(ft amsl) (ft amsl) (ft bgs)(t)
(ft bgs) (ft bgs) (ft amsl) (ft amsl) Water

Water ' Water Water
'Water

Water
Elevation, Elevation Elevation

r
(ft btor)

(ft amsll
"(ft btor)

(ft amsll
(ft btor)

(ft amsll

01·23 7/9/63 625.41 627.66 45.00 30.51 "39.56 594.90 565.63
Upper

40.69 ' 566.99 38.67 589.21 38.73 589.15
Pennvslvanian

01-24 7/9/83 599.82 602.66 30.40 15.62 25.03 584.20 574.79
Upper

14.89 587.n '11.43 591.23 11.70 . 590.96
Pennvslvanian

01-25 8/6183 653.89 656.33 32.00 17.42 25.79 636.47 628.10
Upper

21.71 634.62 20.92 635.41 21.79 634~54
Pennvslvanian

01-26 816/83 669.76 672.33 55.00 40.45 49.57 629.31 620.19,
Upper

36.54 635.79 35.68 636.65 36.45 635.88
Pennvslvanian

01·27 "' 8/6/83 659.15 661.86 40.30 25.55 34.55 633.60 624.60
Upper

25.22 636.64 24.10 637.76 24.98 636.86
Pennvslvanian

01C01 NA 663.96 666.23 NA NA NA NA NA
Upper

139.53 526.70 138.42 527.81 138.54 527.69
Mississiooian

0,-r01 NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI

OH02 9/8101 696.63 698.69 115.00 60.00 70.00 636.63 626.83
Upper

65.37 633.52 65.25 633.64 65.60 633.29
Pennvslvanian ,...

OH03 6/3102 664.79 687.12 155.00 144.00 154.00 520.79 510.79
Upper

NI NI 139.16 "527.96 139.25 527:67
Mississioolan

OH04 6/4/02 663.02 665.61 153.00 141.00 151.00 522.02 512.02
Upper

NI NI 137,97 . 527.84 136.09 527.72
Mississiooian

OH05 6/5/02 639.59 641.65 32.00 21.00 31.00 616.59 606.59
Upper

NI NI 16.84. 625.01 17,92 623.93
Pennvslvanian

"'. Upper
OH06 1/15/04 674.69 " 6n.06 30.00 19.00 29.00 655.69 645.69

Pennvslvanian
NI NI NI NI 20.28 656.76

OH07 1/17i04 671.73 673.47 30.00 19.00 29.00 652,73 642.73
Upper

NI NI NI NI 16.56 654.91
Pennyslvanian

" .

~
1 = Total depth of boring, total depth of well may be less.
2 =Well was repaired and resurveyed. Previous top of riser elevations were: well 01·06 =597.96; well 01·07 =605.43; well 01·15 =665.30 ams!.
bgs =Below ground surface. . ,
btor =Below top of riser.
amsl = Above mean sea level (NAVD86).
NA = Well construction data not available.
NI = Not installed at time of water level measurements.
• Well OH01 was not installed because the hole did not produce enough water to yield representative ground water samples.

. .

• 
Well Installation 

Ground Top of Riser 

Number Date 
Elevation Elevation 
(ft amsl) (ft amsl) 

01·23 7/9/63 625.41 627.66 

01·24 7/9/83 599.82 602.66 

01·25 8/6183 653.89 656.33 

01·26 816183 669.76 672.33 

01·27 -' 8/6183 659.15 661.86 

01COI NA 663.96 668.23 

O,.f01 NI NI NI 

OH02 9/8101 696.83 698.89 

OH03 613102 664.79 687.12 

OH04 614/02 663.02 665.81 

OH05 6/5/02 639.59 641.85 

OH06 1/15/04 674.89 - 677.06 

OH07 1/17i04 671.73 673.47 

~ 
1 = Total depth of boring, total depth of well may be less. 

• 
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CRANE, INDIANA 
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Screened Interval 
August 17, 2001 

Total 
Depth 

Top Bottom Top Bottom 
Aquifer 

Depth to 
Ground 

(ft bgs)(t) 
(ft bgs) (ft bgs) (ft amsl) (ft amsl) Water 

Water 
Elevation, 

r 
(ft btor) 

(ft amsl) 

45.00 30.51 -39.56 594.90 565.63 
Upper 

40.69 566.99 
Pennvslvanian 

30.40 15.62 25.03 584.20 574.79 
Upper 

14.89 587.77 
Pennysivanian 

32.00 17.42 25.79 636.47 628.10 
Upper 

21.71 634.62 
Pennvslvanian 

55.00 40.45 49.57 629.31 620.19, 
Upper 

36.54 635.79 
Pennvslvanian 

40.30 25.55 34.55 633.60 624.60 
Upper 

25.22 636.64 
Pennvslvanian 

NA NA NA NA NA 
Upper 

139.53 526.70 Mississippian 

NI NI NI NI NI NI NI NI 

115.00 60.00 70.00 636.83 626.83 
Upper 

65.37 633.52 
Pennvslvanian 

155.00 144.00 154.00 520.79 510.79 
Upper 

NI NI 
Mississippian 

153.00 141.00 151.00 522.02 512.02 
Upper 

NI NI 
Mississippian 

32.00 21.00 3,1.00 618.59 608.59 
Upper 

NI NI 
Pennvsivanian 

-'. Upper 
30.00 19.00 29.00 655,89 645.89 

Pennvslvanian 
NI NI 

30.00 19.00 29.00 652,73 642.73 
Upper 

NI NI 
Pennyslvanian 

- . 

2 = Well was repaired and resurveyed. Previous top of riser elevations were: well 01·06 = 597.98; well 01·07 = 605.43; well 01·15 = 665.30 amsi. 
bgs = Below ground surface. . , 
btor = Below top of riser. 
amsl = Above mean sea level (NAVD88). 
NA = Well construction data not available. 
NI = Not installed at time of water level measurements . 
• Well OHOI was not installed because the hole did not produce enough water to yield representative ground water samples. 

. . 

• 
June 17, 2002 January 28, 2004 

Depth to 
Ground 

Depth to 
Ground 

' Water Water 
'Water 

Water 
Elevation Elevation 

- (ft btor) 
(ft amsll 

(ft btor) 
Jft amsll 

38.67 589.21 38.73 589.15 

'11.43 591.23 11.70 . 590.96 

20.92 635.41 21.79 634~54 

35.68 636.65 36.45 635.88 

24.10 637.76 24.98 636.88 

138.42 527.81 138.54 527.69 

NI NI NI NI 

65.25 633.64 65.60 633.29 ,... 

139.16 -527.96 139.25 527:87 

137,97 527.84 138.09 527.72 

16.84. 625.01 17,92 623.93 

NI NI 20.28 656.78 

NI NI 18.56 654.91 



TABLE 1-2

SUMMARY OF
HYDRAULIC CONDUCTIVITY VALUES (em/sec)
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

Well Round 1 Round 2 or Test 2 Average
Number Ogden 'Straight-line Ogden Straiqht-line Oqden Straiqht-line

Shallow Wells in Upper Sandstone Unit (620-663 feet amsl)
01-01 6.24E-05 2.92E-05 na na 6.24E-05 2.92E-05
01-02 2.10E-06 1.02E-05 2.48E-05 2.26E-05 1.34E-05 1.64E-05
01-03 na 9.51 E-07 na na na 9.51 E-07
01-04 2.61 E-06 2.11 E-06 2.99E-06 3.02E-06 2.80E-06 ' 2.56E-06
01-05 na 1.43E-06 na na na 1.43E-06
01-11 2.07E-06 3.13E-06 na na 2.07E-06 3.13E-06
01-14 na ' 1.67E-06 na 1.54E-06 na 1.61 E-06
01-15 1.18E-05 ' 8.87E-06 1.55E-05 1.95E-05 1.37E-05 1.42E-05
01-17 2.99E-05 6.37E-05 na na 2.99E-05 6.37E~05

01-18 2.64E-06 6.58E-06 ' na na 2.64E-06 6.58E-06
01-19 3.13E-06 4.73E-06 na na 3.13E-06 4.73E-06
,01-22 1.46E-05 7.77E-06 na na 1.46E-05 7.77E-06
01-25 1;68E-05 2.07E-05 na na 1.68E-05 2.07E-05
01-26 3.80E-06 1.89E-05 na na 3.80E-06 1.89E-05
01-27 na . 5.04E-06 na 5.17E-06 na 5.11 E-06
On02 na 9.99E-06 na 9.71 E-06 na 9.85E-06 .

,On05 na na 6.19E-06 8.55E-06 6.19E-06 8.55E-06
Geometric mean = 8.21 E-06 7.12E-06
Site geometric mean = 7.67E-06

Shallow Wells in Middle Siltstone and Shale Unit (570-620 feet amsl screen interval)
01-07 2:26E-06 7.96E-06 na na 2.26E-06 7.96E-06
01-09 5.55E-06 5.30E706 'na na 5.55E-06 5.30E-06
01-10 1.18E-06 2.52E-06 na ,. na 1.18E-06 2.52E-06
01-12 1.18E-05 9.09E-06 na na 1.18E-05 ' , 9.09E-06
01-13 2.05E-04 2.16E-04 na na 2.05E-04 2.16E-04
01-20 na 2.36E-06 na na na 2.36E-06
01-21 8.02E-06 2.52E-05 na na 8.02E-06 2.52E-05
01-23 na 4.94E-06 na na na 4.94E-06
01-24 na 5.17E-06 na na na 5.17E-06

Geometric mean = 8.11 E-06 8.80E-06
Site geometric mean = 8.46E-06

Deep Wells
01-06 7.46E-05 na na 2.23E-04 I 7.46E-05 2.23E-04
On03 I na na 2.24E-05 9.83E-05 I 2.24E-05 9.83E-05

Geometric mean = 4.09E-05 1.48E-04

"
Site geometric mean = 9.45E-05

na =not analyzed,

Note: Low-flow purge data and analytical methods presented in Draft RFI, Appendix 8.5 CftNUS. 2003).

•

•

•

I 
1 

TABLE 1-2 

SUMMARY OF 
HYDRAULIC CONDUCTIVITY VALUES (cm/sec) 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

Well Round 1 Round 2 or Test 2 
Number Ogden .. Straight-line O!:Jden Straight-line Ogden 

Shallow Wells in Upper Sandstone Unit (620-663 feet amsl) 
01-01 6.24E-OS 2.92E-OS na na 6.24E-OS 
01-02 2.10E-06 1.02E-OS 2.48E-OS 2.26E-OS 1.34E-OS 
01-03 na 9.S1 E-07 na na na 
01-04 2.61 E-06 2.11 E-06 2.99E-06 3.02E-06 2.80E-06 
01-05 na 1.43E-OB na na na 
01-11 2.07E-OB 3.13E-OB na na 2.07E-06 
01-14 na . 1.B7E-OB na 1.54E-06 na 
01-1S U8E-05· 8.87E-OB 1.55E-05 1.95E-05 1.37E-05 
01-17 2.99E-OS B.37E-OS na na 2.99E-OS 
01-18 2.B4E-OB B.58E-06 . na na 2.B4E-OB 
01-19 3.13E-OB 4.73E-OB na na 3.13E-OB 
.01-22 1.4BE-OS 7.77E-OB na na 1.4BE-05 
01-25 1 ;B8E-OS 2.07E-OS na na 1.B8E-05 
01-2B 3.80E-OB 1.89E-OS na na 3.80E-OB 
01-27 na . S.04E-OB na 5.17E-06 na 
on02 na 9.99E-06 na 9.71 E-OB na 

·On05 na na 6.19E-OB 8.S5E-OB 6.19E-06 
Geometric mean = 8.21 E-06 
Site geometric mean = 

Shallow Wells in Middle Siltstone and Shale Unit (570-620 feet amsl screen interval) 
01-07 2:26E-06 7.96E-06 na na 2.26E-OB 
01-09 5.S5E-06 S.30E706 'na na S.55E-06 
01-10 1.18E-06 2.52E-06 na ,. na 1.18E-OB 
01-12 1.18E-OS 9.09E-06 na na 1.18E-OS 
01-13 2.0SE-04 2.1BE-04 na na 2.0SE-04 
01-20 na 2.36E-06 na na na 
01-21 8.02E-06 2.S2E-05 na na 8.02E-06 
01-23 na 4.94E-06 na na na 
01-24 na S.17E-06 na na na 

Geometric mean = 8.11E-06 
Site JJeometric mean = 

eep e s D W II 
01-06 J 7.46E-OS 'I na 1 na 2.23E-04 1 7.46E-OS 
On03 1 na 1 na 1 2.24E-05 9.83E-05 1 2.24E-OS 

Geometric mean = 4.09E-05 
Site_geometric mean = 

na = not analyzed, 

Average 

Straight-line 

2.92E-OS 
1.64E-OS 
9.S1 E-07 

. 2.56E-OB 
1.43E-OB 
3.13E-OB 
1.B1 E-06 
1.42E-05 
6.37E~05 

B.S8E-OB 
4.73E-OB 
7.77E-OB 
2.07E-OS 
1.89E-05 
S.11 E-OB 
9.85E-06 . 
8.55E-OB 
7.12E-06 

7.67E-06 

7.96E-06 
S.30E-06 
2.52E-06 

.. 9.09E-06 
2.16E-04 
2.36E-06 
2.52E-05 
4.94E-OB 
S.17E-06 
8.80E-06 

8.46E-06 

1 2.23E-04 
1 9.83E-OS 

1.48E-04 
9.45E-05 

Note: Low-flow purge data and analytical methods presented in Draft RFI, Appendix 8.S CftNUS, 2003). 

• 

• 

• 
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2.0 CONTAMINATED MEDIA OF CONCERN AND RISK ASSESSMENT

This section includes a preseritation of recently collected data and. a discussion of the data quality. In

addition, the recently collected data and data compiled in the AFI report are interpreted to present a

comprehensive understanding of the nature and extent of contamination at the MGBG, and factors·

affecting the fatl:! and transport of the contaminants.

2.1 CHEMICAL DATA AND ,DATA QUALITY

2.1.1 Data Presentation

Table 2-1 summarizes the analytical program for this cMs by indicating the types of chemicals for which

each sample was analyzed. Soil samples were analyzed only for VOCs; whereas, ground water s'amples

were analyzed for VOCs. and a wide array of natural. attenuation parameters. The data resulting from

these analyses are presented in Appendix C.

The frequency of detection (FOD) statistics are grouped according to sample matrix in Appendix C,

Tables C-1 and,C-3. Thesetablesdisplay the ranges of concentrations detected for each parameter, the

sample(s) in which the maximum concentration was observed, the frequency at which each parameter

was detected, and the ranges of. non-detect values for each parameter. , These tables may be used to

obtain a preliminary assessment of the breadth and magnitude of contamination. Tables C-2 and C-4 in

Appendix C present all data for any chemical that was detected at least once in soil or ground water,

respectively. These tables facilitate a more focused review of only the chemicals that were present at .

detectable concentrations.

Field test kit results that were less than the detection limit for sulfide, hydrogen sulfide, manganous ion,

and nitrite were reported as zero ("0") instead of a 'detection limit with a "U" qualifier flag. The ">" qualifier

flag was used to indicate field results that exceeded the calibration range of the measuring system and

could not be remeasured (e.g., after dilution). The only results affected in this manner were alkalinity

(sample 01 GW11 03), ferrous iron (sample 01 GW1 003), manganous ion (sample 01 GW1403), and sulfate

(sample 01 GWT0203).

Appendix C.3 Tables C-5.and C-6 is a complete tabulation of..all results for soil and ground water

samples, including the duplicate field samples.
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A detailed quality review of the January 2004 data collected for this CMS is presented in -Appendix O. A

few problems of significance were encountered during analysis and thereafter. Those problems are

described in this section. Ultimately, the data quality was concluded to be sufficient to support the CMS

goals.

The first significant analysis problem to be encountered was an apparentconfusion of calibration files

during. vac analysis at Pace Analytical (Tulsa facility). The laboratory found that the results for the

continuing calibration standard for a few soil samples had been obtained from the wrong electronic file.

Upon investigation, the correct calibration file was determined to be of unsatisfactory quality, hence the

required continuing calibration analysis had effectively not been conducted. This led to several

investigations, including a review of sample-specific quality control (QC) indicators (i.e., surrogate and

internal standard compounds), a review of prior and subsequent laboratory control sample analyses, and

a review of the initial calibrations performed prior and subsequent to the affected sample analyses.

Although the holding times for analysis had expired, the laboratory also analyzed t~e remaining quantity

of sample that had been collected but not.analyzed. Those re-analysis results were consistent with the

original results. At the conclusion of the reviews and re-analyses, the laboratory and the Tetra Tech •

NUS, Inc. (TtNUS) data validators concluded that enough validQC results were associated with the .

affected sample analyses, and, the re-analyses were consistent enough with the original analyses; to

con'clude that the soil sample results had not been compromised. No root cause for the poor continuing

calibration standard analyses was identified. Additional details are provided in Appendix 0, Section

0.1.3.1.3.

The second significant problem was associated with ground water sample analyses at Pace Analytical'

(Tulsa facility). The .original sample for well 01-02 was analyzed without dilution, whereas the associated

field duplicate sample was too concentrated to be analyzed without first being diluted four-fold. Because

the field duplicates are "blind" to the laboratory, this error was not detected until the data were being

validated independently by TtNUS. Upon notification of the discrepancy in dilution factors, the laboratory

. i~vestigated the cause. No root cause for this error was determined; however, the labora!ory was able to

re-analyze the rer.naining quantity of original sample that had not been analyzed and was able to do the

same for the field duplicate. The re-analysis results for both of these samples agreed with the result

originally obtained for the field duplicate. It was conclude~ that the field duplicate result was correct, and

the original results were rejected. The :re-analysis results were qualified as estimated ("J" qualifier flag)

because the re-analyses occurred outside of the prescribed holding time. As a final check of the data

quality, an additional review was conducted of all ground water vac results from well 01-02 for this round •
050418/P 2-2 CTa 0315.
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of analyses (January 2004) and the previous round of analyses (May through June 2002). The results

.compared well and serve as an independent validation of the recently generated results. Additional

details are provided in Appendix D, Section D.1.3.1.3.

On April 5, 2004,· the Pace Analytical Tulsa facility notified the Navy and U.S. EPA that the facility

involved in the analysis of the samples for this GMS was ceasing operation because of unacceptable

practices in the VaG laboratory. The unacceptable practices in question were identified to TtNUS as a

persistent· failure to ·use an independent source for calibration verification standards. The laboratory

maintains that the VaG results for this CMS are not adversely affected and that the two other problems

described above were unrelated to this unacceptable practice. A copy of the notification letter is included

in Appendix D.2. Ultimately, the laboratory reassessed all VaG data packages that were affected 'by

these problems. The re-issued data packages contain corrected supporting data for the analyses, but the

final results did not change.

, In addition to laboratory analysis problems, some of the dissolved oxygen results measured by chemical

test kit· in the field differed significantly from those measured using the dissolved oxygen meter. The

chemical test kit results were considered to be of higher quality than those produced with the meter

• because dissolved oxygen meters are known to give highly variable readings.

Despite the discrepancies described above, the TtNUS validators concluded that the laboratory's

assertion of no adverse effect to the GMS data was corroborated by the available QG data. The precision

and accuracy data generally indicated no ,unusual uncertaintie's or biases except in those data to which

the appropriate' data qualifier flags have been assigned (See Appendix C.3). Some data were rejected,

but these were typically results for non-COCs, which are of' much ·Iesser importance than the COGs.

Consequently, the rejected data (see Appendix D Table D-3). did not compromise the attainment of

project objectives. A comparison of VaG results from the two most recent rounds of ground water

sampling and analyses reveals 'a consistency that would not be expected if significant quality deficiencies

existed. The soil concentrations between the RFI data and these GMS· data are also consistent in

magnitude and location.

. In summary, except in the ,case of rejected data values, the data quality for all analytes is sufficient to

support decision making for the CMS.

•
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2.2.1 Human Health Risk Assessment

The baseline human health risk assessment (HHRA) for the MGBG. evaluated potential risks for

. construction workers, maintenance workers, occupational workers, adolescent trespassers, recreational

users, and hypothetical residents (children and adults) for exposure to soil and/or ground water (TtNUS,

2003). The carcinogenic and noncarcinogenic risks estimated for maintenance workers, occupational

workers, adolescent trespassers, and recreational users were acceptable [i.e., less than U.S. EPA

benchmarks of a Hazard Index (HI) of 1 for noncarcinogens and an Incremental Lifetime Cancer Risk

(ILCR) of 1.0x1 0-4 for carcinogens]. The risks for construction workers and future residents exceeded the

benchmark values because of assumed exposure to VOCs in ground water (VOCs accounted for more

than 99 percent of the total risks). Minor contributors to the total risks in ground water were manganese

(a noncarcinogen) and four carcinogens [bis(2-ethylhexyl) phthalate (BEHP), hexachloroethane,

heptachlor, and.arsenic]. Groundwater was concluded to be the only medium to pose unacceptable risks

to human receptors.

2.2.2 Ecological Risk Assessment •Risks to terrestrial plants, invertebrates, birds, and mammals from organic and inorganic contaminants in

surface soil were estimated to be low to negligible. Risks to aquatic receptors from exposure to organic

and inorganic contaminants in surface water and sediments were estimated to be low to negligible.. No

significant aquatic habitat exists in drainage channels associated with the MGBG. Therefore, ecological

risks are not a concern at the MGBG.

2.2.3 Revision of the COC List

During the RFI, a total of 37 different chemicals were conservatively identified as chemicals of potential.

concern (COPCs) in the five different environmental media: surface soil, subsurface soil, ground water,

surface water, and sediment (TtNUS, 2003, Table 4-17). Many of these chemicals were only detected in
;. , .

a few samples in one medium at concentrations exceeding the COPC screening level. For example, only

one sediment sample had a concentration of acenaphthene greater than the screening level and

acenaphthene was not detected at concentrations greater than screening levels in any other

environmental medium. Based on further evaluations of the RFI data, the list of 37 COPCs was

shortened in the RFI toa list of 13 COCs, which were presented in Table ES-1 of the RFI report (TtNUS,

. 2003). The majority of COCs were VOCs and ground water was identified as the only medium

. significantly impacted by site-related contaminants. •
050418/P 2-4 CTa 0315
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Assuming that the remediation of volatile COCs in ground water has occurred at the MGBG, the Phase III

RFI riskassessmeni indicates that most of the total residual risk at the site will be due to manganese,

BEHP, hexachloroethane, heptachlor, and arsenic in ground water. However, when added together, the

estimated ILCRs for the lastfour chemicals (Le., the carcinogens) in this group would not exceed 1x10·5..

This more than an orqer of magnitude less than the facility industrial risk goal of 10.4 and is less than the'

midpoint of the U.S. EPA target risk range of 10-6 to 10-4 that is commonly used to evaluate human health

risks. The non-carcinogenic risk from manganese contamination was estimated to yield a Hazard Index

(HI) of 1.9 for one receptor, which is less than two times the'limit of 1.0 used to determine whether a CMS

was necessary. The overall carcinogenic risk estimate exceeded 10'3, and is due almost entirely to VOCs

in ground water. Based on these results, efforts made to eliminate risks at the MGBG from exposure to

ground water would be be'st spent addressing risk from other MGBG contaminants that exceed the target
, ,
risk range by orders of magnitude.. Thus, the list of COCs was further refined as described in more detail

below.

Manganese was identified in the RFI report as a COC for ground water because the noncarcinogenic risk

(HI) for the future child resident (HI = 1.9) exceeded the regulatory goal of 1. The HI for the future adult

resident was less than unity. There is noknown operationally related source of manganese at the MGBG

or upgradient of the site. It is known that manganese concentrations in ground water can be elevated

when YOCs are present because the organic matter tends to decrease the oxidation potential to the point

at which insoluble manganese' compounds in geologic formations become soluble. This may. have.

occurred at MGBG. In this case, remediation of VOCs would be expected to reduce the manganese

concentrations in ground water.

•
2.2.3.1 Manganese

•

Notwithstanding the potential link between the presence of organic chemicals in ground water and

bedrock and the elevated manganese concentrations in ground water, some additional observations are

reviewed here. The manganese concentrations in, well 01 T02 (8,040 and 9,170 micrograms per liter.

(Ilg/L) in 2001, and 9,600 Ilg/L in 2002) were the highest of all. manganese concentrations across the

MGBG wells for the 2001 and 2002 sampling rounds. This well was originally identified as a potential

upgradient well.~After measuring water levels, it became clear that this well was slightly downgradient of .

the MGBG ground watet contaminant -source area: The few organic chemical contaminants detected in

well 01T02 in Rounds 1 or 2 (4-amino-2,6-dinitrotoluene, ethene, methane, methylene chloride, TCE, and

toluene), were measured at detection limit levels and thus could have been false detections because the

detection limits used were lower than the limits the laboratory normally used. No VOCs were detected iii
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Assuming that the remediation of volatile COCs in ground water has occurred at the MGBG, the Phase III 

RFI riskassessmeni indicates that most of the total residual risk at the site will be due to manganese, 

BEHP, hexachloroethane, heptachlor, and arsenic in ground water. However, when added together, the 

estimated ILCRs for the lastfour chemicals (i.e., the carcinogens) in this group would not exceed 1x10·s .. 

This more than an orqer of magnitude less than the facility industrial risk goal of 10.4 and is less than the' 

midpoint of the U.S. EPA target risk range of 10-6 to 10-4 that is commonly used to evaluate human health 

risks. The non-carcinogenic risk from manganese contamination was estimated to yield a Hazard Index 

(HI) of 1.9 for one receptor, which is less than two times the'limit of 1.0 used to determine whether a CMS 

was necessary. The overall carcinogenic risk estimate exceeded 10-3, and is due almost entirely to VOCs 

in ground water. Based on these results, efforts made to eliminate risks at the MGBG from exposure to 

ground water would be be'st spent addressing risk from other MGBG contaminants that exceed the target 
, 

risk range by orders of magnitude .. Thus, the list of COCs was further refined as described in more detail 

below. 

2.2.3.1 Manganese 

Manganese was identified in the RFI report as a COC for ground water because the noncarcinogenic risk 

(HI) for the future child resident (HI = 1.9) exceeded the regulatory goal of 1. The HI for the future adult 

resident was less than unity. There is noknown operationally related source of manganese at the MGBG 

or upgradient of the site. It is known that manganese concentrations in ground water can be elevated 

when YOCs are present because the organic matter tends to decrease the oxidation potential to the point 

at which insoluble manganese' compounds in geologic formations become soluble. This may, have, 

occurred at MGBG. In this case, remediation of VOCs would be expected to reduce the manganese 

concentrations in ground water. 

Notwithstanding the potential link between the presence of organic chemicals in ground water and 

bedrock and the elevated manganese concentrations in ground water, some additional observations are 

reviewed here. The manganese concentrations in, well 01 T02 (8,040 and 9,170 micrograms per liter. 

(llg/L) in 2001, and 9,600 Ilg/L in 2002) were the highest of all. manganese concentrations across the 

MGBG wells for the 2001 and 2002 sampling rounds. This well was originally identified as a potential 

upgradient well.~ After measuring water levels, it became clear that this well was slightly downgradient of ' 

the MGBG ground watet contaminant ,source area: The few organic chemical contaminants detected in 

well 01T02 in Rounds 1 or 2 (4-amino-2,6-dinitrotoluene, ethene, methane, methylene chloride, TCE, and 

toluene), were measured at detection limit levels and thus could have been false detections because the 

detection limits used were lower than the limits the laboratory normally used. No VOCs were detected iri 
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'January 2004 in well 01T02 samples at similar detection limits (manganese concentration was not

measured in this well in 2004). Well OH02 is located about 700 feet away from the MGBG and has

exhibited only detection limit levels of organic chemical contamination. Thus, it could be considered to

have been affected little by site operations, even though it is technically downgradient of the MGBG.

.As stated above, the next highest manganese concentration measured at the MGBG was 6,050 Ilg/L (in

well 01-14 in 2001). Well 01-14 is in the middle of the ground water contaminant plume. If well OH02

had been used as an upgradient well, the manganese would have been eliminated as a COPC based on

the relative concentrations of that well and the other MGBG ground water manganese concentrations.

Because manganese concentrations in all other MGBG wells were less than the concentrations in well'

OH02 (originally designated as an upgradient well), and because of the relatively. small risk due to

manganese in ground water, manganese' does not warrant a focus for this CMS. Thus, manganese was

eliminated as a COC.

•

2.2.3.2 bis(2-Ethylhexyl) phthalate

BEHP was identified in the RFI report as a COC for ground water because the total residential risk •

estimated in the HHRA (ILCR = 1.2x10:6) slightly exceeded the lower limit of the U.S. EPA's risk
. . .

management range (1 x1 0"6 to 1x1 0"4). BEHP is a common laboratory contaminant that was detected in3

of 13 ground water samples at concentrations close to the analytical detection limit. It is very likely that

the reported presence of BEHP is due to laboratory contamination and that any risk associated with

exposure to this chemical is estimated to be at the extreme low end of the target risk range. Therefore,

BEHP was~liminated as a COC in this CMS.

2.2.3.3 t-:lexachloroethane

Hexachloroethane was identified in' the RFI report as a COC for ground water because the total

. residential risk estimated in the HHRA· (ILCR = 1.9x10-6) slightly exceeded the lower limit .of the U.S.

EPA's risk management range (1x10-6 to 1x10"\ Hexachloroethane was eliminated as a COC in this

CMS for th~ following reasons:

• Hex'achloroethane was detected in only one ground water sample and the concentration in this

sample was equal to the quantitation limit (qualified "J," estimated). Therefore, there is considerable

uncertainty as to whether hexachloroethane is actually present in ground water at the site.

•
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well 01-14 in 2001). Well 01-14 is in the middle of the ground water contaminant plume. If well OH02 

had been used as an upgradient well, the manganese would have been eliminated as a COPC based on 
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OH02 (originally designated as an upgradient well), and because of the relatively. small risk due to 

manganese in ground water, manganese' does not warrant a focus for this CMS. Thus, manganese was 

eliminated as a COC. 

2.2.3.2 bis(2-Ethylhexyl) phthalate 

• 

BEHP was identified in the RFI report as a COC for ground water because the total residential risk • 
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management range (1 x1 O's to 1 x1 0·\ BEHP is a common laboratory contaminant that was detected in.3 

of 13 ground water samples at concentrations close to the analytical detection limit. It is very likely that 

the reported presence of BEHP is due to laboratory contamination and that any risk associated with 

exposure to this chemical is estimated to be at the extreme low end of the target risk range. Therefore, 

BEHP was~liminated as a COC in this CMS. 
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Hexachloroethane was identified in' the RFI report as a COC for ground water because the total 

. residential risk estimated in the HHRA· (ILCR = 1.9x10-6) slightly exceeded the lower limit .of the U.S. 

EPA's risk management range (1x10-6 to 1x10·\ Hexachloroethane was eliminated as a COC in this 

CMS for th~ following reasons: 

• Hex'achloroethane was detected in only one ground water sample and the concentration in this 

sample was equal to the quantitation limit (qualified "J," estimated). Therefore, there is considerable 

uncertainty as to whether hexachloroethane is actuallypreseni in ground water at the site. 
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• . The maximum detected concentration of hexachloroethane at MGBG (5 Ilg/L) is significantly less than

the Indiana Default Residential Closure Level for Ground Water (37 Ilg/L).

• Overlooking any risks associated with this chemical would have negligible consequences because.

the estimated risk is at the extreme low end -of the target risk range.

2;2.3.4. Heptachlor

Heptachlor was identified' in the RFI report as a Cq9 for ground water becaLise the total residential. risk

estimated in the HHRA (ILCR =' 2.2x1 0'6) slightly exceeded the lower limit of the U.S. EPA's risk

management range (1 x1 0,.6 to 1x1 0.4). Heptachlor was eliminated from consideration as a COC in this

CMS for the following reasons:

• Heptachlor was positively detected in only two ground water samples at concentrations less than the
. .

quantitation limit (qualified "J," estimated). Six other results for heptachlor were qualified with a "B" in

data validation because of laboratory blank contamination. .These qualified results .had

- concentrations higher that the two reported positive results. _Therefore, it is very likely that the

reported presence of heptachlor is due to laboratory contamination and that it is not really present in

ground water at the site.

• The detected concentrations of heptachlor at MGBG (0.017 and 0.023 Ilg/L) are about an order of

magnitude less than the Indiana Default Residential Closure Level for Ground Water (0.4 Ilg/L).

• - Overlooking any risks associated with this chemical would have negligible consequences because

the estimated risk is at the extreme low end of the target risk range.

2.2.3.5- Arsenic

•

Arsenic was identified in the RFI report as a COC for ground water because the total residential risk

estimated in the HHRA (ILCR = 3.0x10'6) slightly exceeded the 'lower limit of the U.S. EPA's risk

management range (1 x1 0.6 to 1x1 0'\- Arsenic was eliminated from consideration as a COC in this CMS

for the following reasons:

-. Arsenic was detected in only 4 of 37 ground water samples, and the concentrations in all samples
'. "

(ranging from 2.2 to 7.9 Ilg/L) were less than the U.S. EPA Maximum Contaminant Level (MCL)

(10 119/L) and Indiana Closure Level (50 119/L).
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• . The maximum detected concentration of hexachloroethane at MG8G (5 \lg/L) is significantly less than 

the Indiana Default Residential Closure Level for Ground Water (37 \lg/L). 

• Overlooking any risks associated with this chemical would have negligible consequences because. 

the estimated risk is at the extreme low end of the target risk range. 

2;2.3.4. Heptachlor 

Heptachlor was identified' in the RFI report as a Cq9 for ground water becaLise the total residential· risk 

estimated in the HHRA (ILCR =' 2.2x1 0-6
) slightly exceeded the lower limit of the U.S. EPA's risk 

management range (1 x1 0,.6 to 1 x1 0-4
). Heptachlor was eliminated from consideration as a COC in this 

CMS for the following reasons: 

• Heptachlor was positively detected in only two ground water samples at concentrations less than the 
. . 

quantitation limit (qualified "J," estimated). Six other results for heptachlor were qualified with a "8" in 

data validation because of laboratory blank contamination. . These qualified results . had 

. concentrations higher that the two reported positive results .. Therefore, it is very likely that the 

reported presence of heptachlor is due to laboratory contamination and that it is not really present in 

ground water at the site. 

• The detected concentrations of heptachlor at MG8G (0.017 and 0.023 \lg/L) are about an order of 

magnitude lesstha:n the Indiana Default Residential Closure Level for Ground Water (0.4 \lg/L). 

• . Overlooking any risks associated with this chemical would have negligible consequences because 

the estimated risk is at the extreme low end of the target risk range. 

2.2.3.5· Arsenic 

Arsenic was identified in the RFI report as a COC for ground water because the total residential risk 

estimated in the HHRA (ILCR = 3.0x10-6
) slightly exceeded the 'lower limit of the U.S. EPA's risk 

management range (1 x1 0-6 to 1 x1 0-4
)_. Arsenic was eliminated from consideration as a COC in this CMS 

for the following reasons: 

.• Arsenic was detected in only 4 of 37 ground water samples, and the concentrations in all samples 
'. " 

(ranging from 2.2 to 7.9 \lg/L) were less than the U.S. EPA Maximum Contaminant Level (MCL) 

(10 Ilg/L) and Indiana Closure Level (50 Ilg/L). 
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• No site-specific or facility background concentrations are available for ground water at NSWC Crane.

Therefore, background considerations could not be used for evaluating arsenic in ground water.

However, a study of arsenic background levels in the United States conducted by the United States

Geological Survey (USGS) (http://webserver.cr.usgs.gov/trace/arsenic) indicates that naturally

occurring levels of arsenic in ground water in the region around NSWC Crane range from 1 to

10 ~g/L·. This range corresponds to the range found at MGBG. The study also found that the

background levels across the United States range from 1 to 50 Ilg/L. It is therefore likely that that the

concentrations of arsenic at MGBG are naturally occurring.

• Overlooking any risks associated with this chemical would have negligible consequences because

the estimated risk is at the extreme low end of the target risk range.

".

2.2.3.6 Revised List of COCs

Having eliminated the five chemicals discussed above from the RFI COC list, the remaining eight COCs

are the VOCs that have contaminated ground water and which pose, by far, the greatest proportion of

risks to humans (approximately 10.3 ILCR or greater). These eig"ht COCs are: •

• 1,1,1 ,2-Tetrachloroethane

• 1,1,2,2-Tetrachloroetharie

• 1,1-Dichloroethene (1,1-DCE)

• 1,2-Dichloroethane

• Chloroform

• cis-1 ,2-Dichloroethene .

• Tetrachloroethene

• Trichloroethene

To facilitate discussions throughout this report, three indicator COCs were selected from this list to

represent the larger group of eight COCs. The indicator COCs, which exhibit chemical and physical

.properties similar to the larger list of eight COCs are:

• 1,1 ,2,2-tetrachloroethane (1,1 ,2,2,-PCA)

• Chloroform

• Trichloroethene (TCE)
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concentrations of arsenic at MGBG are naturally occurring. 

• Overlooking any risks associated with this chemical would have negligible consequences because 

the estimated risk is at the extreme low end of the target risk range. 
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are the VOCs that have contaminated ground water and which pose, by far, the greatest proportion of 

". 

risks to humans (approximately 10-3 ILCR or greater)_ These eig"ht COCs are: • 
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Being the most pervasive of ground water COCs, the 1,1,2,2- PCA and TCE are discussed in the most

) detail. While this renders the discussions more succinct than if all COCs were discussed individually, the

use of these chemicals in the remaining discussions should be understood to represent all eight COCs,

as appropriate. What is appropriate should be evident from the context of each discussion.

2.3 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination in all media (Le., soil, sediment,s~rface water, and ground water)

at the MGBG was described most recently in Section 5 of TtNUS, '2003. Only ground wat(1r was identified

as being currently impacted by site-related contaminants~ The conditions described in that document

have changed very little, yet, the two new wells and test pits installed in January, 2004 provide additional

insight into the nature and extent of MGBG ground water contamination.

Soil, which is commonly a source of ground water contaminants, was generally found not to be

contaminated with VOCs or other chemicals (TtNUS, 2003). Methylene chloride was the most widely

repqrted detectable VOC in soil during the RFI. It was detected in 7 of 21 surface soil samples and in 27

of 35 subsurface soil samples in 2001. This compound is significant because it is a breakdown product of

• chloroform, which is a site ground water contaminant. However, methylene chloride is also a commonly

used laboratory chemical and, ~s a result, is detected frequently in samples as a result of laboratory

. contamination. Its presence could not be definitively attributed to site activities at the conclusion of the

RFI. The inability to associate methylene chloride with site activities is due in part to the absence of

spatial relationships to suggest that methyle,ne chloride concentrations are spatially correlated with either

site activities or with ground water contamination levels. Methylene chloride was not detected in the test .

pit samples collected and analyzed in. 2004. For comparison, the two most prevalent ground water

contaminants, trichloroethene and 1,1 ,2,2-tetrachloroethane, were detected in 1 of 6 and 2 of 6 test pits. .. ,

soil samples, respectively. This is further evidence that methylene chloride, the previously most widely

detected soil VOC but also a common laboratory contaminant, is' not a significant site-related

contaminant. Other minor soil contaminants were believed to be related to debris piles near the MGBG

.that may have been generated in conjunction with' road construction, past exhumations, or similar

activities that are not directly related to historical burials at the MGBG. Details are provided in TtNUS

2003.

•
1,1,2,2-PCA was' detected at a single sediment location (01 SD03) in two sampling rounds at

concentrations of 7 and 9 Ilg/kg. This chemical is the most prevalent ground water contaminant. Its

presence in sediment was considered to be evidence of potential contamination from ground water being

expressed in the drainage channel where the chemical was detected. Otherwise, sediment and surface
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waters were generally uncontaminated with site-related chemicals. These media were not sampled in

2004.

Upon completion of the risk assessments, which are documented in the RFI report (TtNUS, 2003), the

only chemicals retained as COCs were VOCs in ground water. This is consistent with the data collected

in the 1980s, which also had established VOCi3 as contaminants in ground water. Together, these data

from the early 1980s to the present consistently establish VOCs in ground water as the only significant

concern,

The data in Appendix C, Table C-3, reveal that the new well OH07 exhibited the greatest number of

detectable VOCs in 2004. This is also the only well in which all chlorinated organic solvents detected to ". "

date have been detected in the same sampling round. This well is immediately downgradient of the PBA,

which is the presumed conta"minant source area, based on sit~ history and a'lI data collected to date.

Finally, the chlorinated VOC concentrations in this well were consistently the highest of all the VOCs in

the most recent sampling round. Based on these observations; well OH07 is concluded to be the well

closest to the source of ground water VOC contamination.

The dramatic. reduction of chlorinated organic solvent contamination in well 01-02 that was observed

between 2001 and 2002 and documented in the RFI report was verified between 2002 and 2004 (See

Table 2-2). The plume boundary is also relatively unchanged (See Figures 2-1 and 2-2), although the

data, if taken" at face value, indicate that the concentrations' at the western edge of the plume are

increasing very slowly. In particular, the measured TCE conqmtrations in well 01-25 increased from 65 to

96 Ilg/L between 2001 and 2004. The last concentration measured prior ,to 20P1 was 59 Ilg/L, in 1986

(TtNUS, 2001). This is a very slight increase" considering that the time period spanned by these
, '

apparently increasing concentrations is 18 years. There' is no explanation for how a small, 6 Ilg/L,

increase occurred over the15-year span from 1986 to 2001 whereas a much larger,31llg/L increase

occurred in just 3 years from 2001 to 2004. The other chlorinated VOC concentrations appear to have

decreased or remained essentially unchanged in well 01-25. For example, the concentrations of

1,1,2,2-PCA were 39 Ilg/L in 1986, 32~g/L in 2001, 24 Ilg/L in 2002, and 29 ~g/L in 2004. The

chloroform concentrations were 5, 7, 6, and 7 Ilg/t.: for the same years, respectively. These three

chemicals are the only chemicals detected in well 01-25 in 1986, whereas Table 2-2 indicates that other

chemicals have been detected more recently. There are several possible explanations for this. One

explanation is that the chemicals are detected more recently because the plume has migrated further

west than it was in 1986. Another possibility is that improvements in measurement technology facilitate

the detection of lower concentrations today than in 1986. Yet another possibility is that data reporting

conventions in 1986 precluded the reporting of chemical concentrations at today's levels. The low flow

•

•

.'
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chemicals have been detected more recently. There are several possible explanations for this. One 

explanation is that the chemicals are detected more recently b~cause the plume has migrated further 

west than it was in 1986. Another possibility is that improvements in measurement technology facilitate 

the detection of lower concentrations today than in 1986. Yet another possibility is that data reporting 

conventions in 1986 precluded the reporting of chemical concentrations at today's levels. The low flow 
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purging methods that are currently used for collecting samples are also more efficient at retaining volatile

contaminants. Finally, the different laboratories that were used could have had different biases that

,caused these chemicals to go undetected in 1986 or to be artificially elevated today. Some of these ,

'hypotheses would be impossible to test. Others, while they could be tested, would not be worth '

investigating because the answers would not add appreciably to an understanding of the nature or the

extent of contamination.

Inthe RFI report, a reference 'was made to the potential for.dense non-aqueous phase liquid (DNAPL) to

exist aUhe MGBG. The recently, measured VOC concentrations indicateothel"Wise. DNAPL is commonly

c?ncluded to be present if the measured concentration exceeds 1'percent of the solubility ~f the

'contaminant. This ,limit is not exceeded, as is shown in the following section. Thus, the ground water

VOCs are apparently completely dissolved, or adsorbed to solid substrate,. but probably do not exist as

,free product. Reasons for the previously observed high concentrations in the tens and hundreds, of

thousands of Ilg/L of TCE are unexplained to date and prop,,!-bly could not be explained without

undertaking a prohibitive, costly research effort to explain this one anomaly. ,Furthermore, it is not

believed to be necessary to do so to complete the CMS.

Five soil borings were drilled across the PBA during the RFI. The eight test pits dug at the beginning of

this CMS complemented the previous soil borings by adding to the spatial coverage of soils in and near to

the PBA. No elevated VOC readings were obtained during field screening of test pit soils. Field gamma

radiation measurements also yielded no readings greater than two times the mean background level.

Three of the six test pit soil samples submitted for laboratory analysis exhibited detectable levels of

vacs: 20 Ilg/kg and 24 Ilg/kg of 1,1 ,2,2-PCA in samples 01TP080506 a'nd 01TP020506, respectively;

and 1 Ilg/kg of TCE in sample 01TP050607. These concentrations are an order of magnitude less than,

the U.S. EPA Region 9 residential Preliminary Remediation Goals (PRGs) of 411 Ilg/kg for 1,1 ,2,2-PCA
, I '

and 53 Ilg/kg for TCE. Because these two contaminants are also the primary ground water contaminants,

a slight connection between the soil and groundwater contaminants evidently exists.

The soil sample collection pr,0cess (Le., removing from the backhoe bucket a portion of soil that was

collected at the bottom of test pits) caused a disturbance of the soil. Consequently, thetast pit soil

samples were expected to yield concentrations that were less than those actually present in the soil.

-Nevertheless,the observed vac concentrations'at the bottoms of the test pits wer~ lower than expected

(expectations were hundreds of Ilg/kg or greater) if the SOils a're a major source of VOC contamination in

ground water. Thus, the bulk of the chlorinated vac contamination in ground water apparently is

originating in the bedrock with only a minor contribution from the. soil. This would be consistent with the

known disposal of small amounts of chemicals by digging holes or pits and disposing the chemicals in the, , ,
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the U.S. EPA Region 9 residential Preliminary Remediation Goals (PRGs) of 411 Ilg/kg for 1,1,2,2-PCA 
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and 53 Ilglkg for TCE. Because these two contaminants are also the primary ground water contaminants, 

a slight connection between the soil and ground water contaminants evidently exists. 

The soil sample collection pr,ocess (Le., removing from the backhoe bucket a portion of soil that was 

collected at the bottom of test pits) caused a disturbance of the soil. Consequently, thetast pit soil 

samples were expected to yield concentrations that were less than those actually present in the soil. 

,Nevertheless, the observed vac concentrations'at the bottoms of the test pits wer~ lower than expected 

(expectations were hundreds of Ilg/kg or greater) if the SOils a're a major source of VOCcontamination in 

ground water. Thus, the bulk of the chlorinated vac contamination in ground water apparently is 

originating in the bedrock with only a minor contribution from the. soil. This would be consistent with the 

known disposal of small amounts of chemicals by djgging holes or pits and disposing the chemicals in the 
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holes. The bedrock is within approximately 7 feet of ground surface at the PBA, and any liquid solvents

disposed in holes there would not travel far before encountering bedrock. Shallower vacs would

volatilize into the atmosphere.

,'In summary, vac contamination observed in shallow ground water is derived from to vacs leaching from

the bedrock, with a minor contribution possibly coming from soil. The area with the most contaminated

soils and the apparent source of ground water contamination is the PBA. The bulk of ground water

contamination is attributed to leaching from bedrock,

•

Deep wells have, exhibited little to no contamination and the minor contamination detected· has been at or

very near laboratory analytical, method limits. The presence of aquitards has presumably limited the
, ,

vertical migration of contamination to deeper strata. Thus, the ground water contamination is limited to '

,the shallow water-bearing zone to a maximum depth of about 70 feet bgs and a corresponding elevation

of about 590 feet amsl (Figures 1-7 through 1-9). A significant portion (approximately 30 percent) of this
, . . . .'

depth to the shale aquitard may be unsaturated, depending on the location. Thus, the maximum

saturated thickness of contaminated ground water is about 50 feet or less. Figures 2-1 and 2-2 show the

current plume boundaries for TCE, and 1,1 ,2-2-PCA, respectively, which are the most predominant

ground water contaminants. Chloroform is also present at a relatively high concentrations, in just one •

location - ~ell OH07 - in the interior of the contaminant plume, so ttie chloroform datum has not been

plotted. However, chloroform is'discussed in the following section because it is part of a different

chemical degradation chain than TCE arid 1,1 ,2,2-PCA. It also has been detected in several wells but all

concentrations were less than 16 Ilg/L in the recent sampling round.

The shallow ground water contaminant plumes may be expanding downgradient in the northwestward

direction but if it is, the expansion rate is very slow. The majority of ground water data indicate that plume

'boundaries are stable and the last two rounds of ground water vac data show little change in the overall
I

'plume concentrations or areal coverage. Given the remote location of the MGBG, the current plume and

any continued plume migration is not expected to affect offsite receptors. Any continued expansion of the

plume should be 'accompanied by concentration decreases that· result from dilution, dispersion,

'adsorption, and possibly degradation effects. The data show that vac concentrations in ground water,

overall, continue to decrease. Time frames for vac concentration changes and other aspects of

chemical fate and transport are discussed in detail in the following section.

•
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'plume concentrations or areal coverage. Given the remote location of the MGBG, the current plume and 

any continued plume migration is not expected to affect offsite receptors. Any continued expansion of the 
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Knowledge of a contaminant's potential to migrate and persist in an environmental medium is important

when evaluating the potential for a chemical to elicit an adverse human health or ecological effect. This

section contains information on chemical prQperties and degradation potential of the COGs, the

environmental conditions of the site, and hydrological considerations likely affe9ting contaminant fate and

transport in th~ MGBG and surrounding area. .

The emphasis of this section is to describe the fate and transport properties of the three most important

site COCs (TCE, 1,1,2,2~PCA, an~ c~loroform). These compounds are chlorinated aliphatic compounds

and represent the fate and transport that is expected for the remaining COCs (also chlorinated aliphatic

compounds).

, .
2.4.1 Chemical and Physical Properties Affecting COC Mobility

Table 2-3 presents several.important physical and chemical properties of TCE, 1,1,2,2-PCA, and

chloroform. These properties can be used to estimate the environmental mobility and fate of site

• contaminants. The properties discussed include the following:

• Specific gravity

• Vapor pressure

. • Water solubility -Henry's Law Constant

• Octanol/water partition coeffiCient (!<ow)

• Organic carbon partition coefficient (!<oc)

• Soil-water distribution coefficient (~)

• Bioconcentration factor (BCF)

'. . Mobility index (MI)

•

Available literature values of the water solubility, !<ow, f<oc, vapor pressure, Henry's Law constant, BCF, .

MI, and specific gravity are presentedin'Table 2-3 for the three organi~ COCs.. Calculated values, which

were obtained using approximation method~!-_are presented when literature values are not available and

the values could be computed. A discussion of the environmental significance of each of these parameters

follows. ' .

050418/P 2-13 CTO 0315

• 2.4 CONTAMINANT FATE AND TRANSPORT 

NSWGCrane 
SWMU 01 Corrective Measures Study 

Revision: 0 
. Date: August 2004 

Section: 2 
Page 13 of 32 
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MI, and specific gravity are presented in·Table 2-3 for the three organic COCs .. Calculated values, which 

were obtained using approximation method~!-_are presented when literature values are not available and 

the values could be computed. A discussion of the environmental significance of each of these parameters 
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'The primary use of specific gravity is to determine whether a chemical has a tendency to float or sink in

water' and in'saturated geologic zones if it is present asa purE;l chemical or at concentrations sufficient to

cause a phase separation. Chemicals with a specific gravity greater than 1, including halogenated

aliphatic compounds, will tend to sink if present as a pure liquid. Chemicals with a specific gravity less

than 1 (e.g., 'ketones) will tend to float. This physical characteristic becomes important only when the

chemicals are at very high concentrations and, are liquid when they are in pure phase. Only two

.'compounds (1,1 ,2,2-PCA and TCE) were detected in sufficiently high concentrations to speculate that

they may have been present in soils or ground water in the past as DNApLs. The greatest concentration

of 1,1,2,2~PCA detected in ground water at the MGBG between 2001 and 2004 was 38,000 ~g/L

(38 mg/L), which is approximately 1.3 percent of its solubility limit in water (2,900 mg/L, Table 2-3). The

greatest concentration of TCE detected in ground water between 2001 and 2004 was 16,000 ~g/L

(16 mg/L), which is approximately 1.5 percent of its solubility limit in water (1,100 mg/L,' Table 2-3). Data

fro~ the 1980s indicate that concentrations of these chemicals in' the 1980s were even greater,

suggesting that DNAPLs may have been present in soils or ground water at the site in the past.

2.4.1.1

2.4.1.2

Specific Gravity

Vapor Pressur~
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•Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water.

Volatilization is a significant loss process for VOCs in surface water, surface soil, and sediment. Surface

soils, subsurface soils, sediment, and surface waters in the MGBG area do not contain significant

.concentrations of VOCs; therefore, volatilization from soil and surface water is hot currently an important

loss mechanism at this site. However, volatilization in'the past may account for the few detections of

COCs in the soil samples collected during the RFI. Past detections of VOCs in sediments could reflect a

, minor migration of VOCs, to drainage channel sediments with subsequent volatilization.

,2.4.1.3 Water Solubility

The rate at which a chemical is leached from soil, or' rock surfaces by infiltrating precipitatipn is

proportional to the chemical's water solubility. More soluble chemicals are more readily leached than less

soluble chemicals. The water solubilities presented in Table .2-3 indicate that the VOCs are usually

several orders of magnitude more water soluble than pesticides, herbicides, and some of the PAHs: Of
. .

the three VOCs being evaluated, chloroform is the most soluble in water (solubility limit = 9,300 mg/L). All

of the solubilities listed in Table 2-3 are much greater than the observed maximum concentrations in 2002

and 2004; therefore, DNAPL is concluded not to be present.

/
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2.4.1.4 ' Henry's Law Constant

Both vapor pressure and water solubility are of use in determining volatilization rates from surface water

bodies and ground water. The ratio of these two parameters (the Henry's Law constant) is 'used to

calculate the equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) phase

for the dilute solutions commonly encountered in environmental settings. For chemicals with a Henry's
, .

Law constant greater than 5 x 10.3 atrri~m3/mole, such as many of the halogenated' aliphatic compounds,

volatilization and diffusion in soil gas could be significant

2.4.1.5 OctanollWater Partition Coefficient

Kow isa measure of the E3quilibrium partitioning of chemicals between octanol and water. A linear

relationship between the Kow and the uptake of chemicals by fatty tissues of animal and human receptors,

or the BCF, has been established (Lyman, et aI., 1990). The Kow is also useful in characterizing the
, ' .

sorption of compounds by organic soils where experimental values are not available. Pesticides and
I .

.aromatic compounds, 'lacking functional groups that enhance water solubility, are several orders, of

magnitude more likely to partition to fatty tissues than the more soluble VOCs. Kow values are also used

• to estimate BCFs in aquatic organisms.

2.4.1.6 Organic Carbon-Water Partition Coefficient

Ko~ indicates the' tendency of a chemical to adhere to organic matter contained in soils. Many VOCs have

relatively low Koc values and tend to be fairly mobile in the environment. Chemicals with high Koc values

generally have low water solubilities and vice versa~ This parameter may be used to infer the relative

rates a~ which the more mobile chemicals (e.g., ketones and halogenated aliphatics) are transported in

ground wa~er. Immobile chemicals can be transported by erosional processes when they occur in surface

soils. Several factors affect the measured value of Koc. Values of Ko~ usually decrease with increasing

temperature. The fine silt and clay fraction of soil and sediments may have a greater tendency to adsorb

chemicals because they oft~n have a higher concentration of organic matter (hence, a higher number of

sorption sites per unit volume). All other factors being equal, stream and drainage channel sediments,

which often comprise relatively fine geologic materials, should accumulate contaminants more readily

than coarser materials. The balance between adsorption to sediments and volatilization, from the

sediments may account for the few detections of VOCs to data in MGBG drainage channels.

•
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~,is a m'easure of the equilibrium distribution of a chemical in soil/water systems. ' The ~ of organic

chemicals is a function of both the Koe and the fraction of organic carbon (foe) in the soil, as follows:

The degree to which organic chemicals sorb to soils is very important when assessing migration potential.

If a chemical tends to sorb strongly to soil, there is much less probability that the chemical ,will reach

" ,ground water and affect ground water quality.

A total of seven sediment samples collected from the gullies and channels adjacent to the MGBG were

analyzed for total organic carbon (TOC). Values 'of TOC ranged from 5,580 to 49,600 mglkg. TOC may

also be expressed as foe in sediment. For the MGBG sediments, foe values ranged from 0.5 to 5.0 percent

(average,= 2.4 percent). This amount of organic carbon in the sediments is providing a relatively large

capacity for sorption of organic compounds. This capacity favors retention of the solvents on sediment

particles rather than dissolution into the surface water. In addition, the drainage channels in the vicinity of

the MGBG have no water in them for the majority of the year. The foe values for the Pennsylvanian rock •

units are likely to be one 'or two orders of magnitude lower than the values for sediment samples. Hence,

sorption capacity of the rock will be much lower.

2.4.1;8 Bioconcentration Factor

BCF represents the ratio of the concentration in aquatic animal tissue to the concentration in water. The

ratio is both contaminant- and species-specific. When site-specific values are not measured, literature

values are used or the BCF is derived from the Kow. Many pesticides and PAHs will bioconcentrate at

ievels three to five orders of magnitude greater than those concentrations found in the water, 'but VOCs

and energetic compounds are not as readily bioconcentrated.

2.4.1.9 Mobility Index ,

The MI is a quantitative assessment of mobility that uses water solubility (S), vapor pressure (VP), and

'the Koe (Laskowski et aI., 1983). It is defined as follows:

MI = log ((S*VP)/Koe)

A scale to evaluate MI, as presented by Ford and Gurba (1984), is as follows: •
050418/P 2-16 CTO 0315
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The degree to which organic chemicals sorb to soils is very important when assessing migration potential. 

If a chemical tends to sorb strongly to soil, there is much less probability that the chemical ,will reach 

" ,ground water and affect ground water quality. 

A total of seven sediment samples collected from the gullies and channels adjacent to the MGBG were 

analyzed for total organic carbon (TOC). Values 'of TOC ranged from 5,580 to 49,600 mg/kg. TOC may 

also be expressed as foe in sediment. For the MGBG sediments, foe values ranged from 0.5 to 5.0 percent 

(average,= 2.4 percent). This amount of organic carbon in the sediments is providing a relatively large 

capacity for sorption of organic compounds. This capacity favors retention of the solvents on sediment 

particles rather than dissolution into the surface water. In addition, the drainage channels in the vicinity of 

the MGBG have no water in them for the majority of the year. The foe values for the Pennsylvanian rock 

units are likely to be one 'or two orders of magnitude lower than the values for sediment samples. Hence, 

sorption capacity of the rock will be much lower. 

2.4.1;8 Bioconcentration Factor 

BCF represents the ratio of the concentration in aquatic animal tissue to the concentration in water. The 

ratio is both contaminant- and species-specific. When site-specific values are not measured, literature 

values are used or the BCF is derived from the Kow. Many pesticides and PAHs will bioconcentrate at 

ievels three to five orders of magnitude greater than those concentrations found in the water, 'but VOCs 

and energetic compounds are not as readily bioconcentrated. 

2.4.1.9 Mobility Index , 

The MI is a quantitative assessment of mobility that uses water solubility (S), vapor pressure (VP), and 

'the Koe (Laskowski et aI., 1983). It is defined as follows: 

MI = log ((S*VP)/Koe) 

A scale to evaluate MI, as presented by Ford and Gurba (1984), is as follows: 
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Of the organic chemicals detected at the MGBG, chlorinated VOCs generally have Mis greater than 5 and

are considered to be extremely mobile (Table 2-3). The Mis for the three primary COPCs detected at the

MGBG are presented in Table 2-3.

'... 2.4.2 Chemical Persistence and Degradation Processes

•
Photolysis and oxidation reactions are not considered to be significant degradation mechanisms for

chlorinated aliphatics (Mabey, et aI., 1982). Limited hydrolysis of sat.urated aliphatics (i.e., alkanes) may

. occur,' but it does not appear to be a significant degradation mechanism for unsaturated species (e.g., .

J alkenes) (Mabey, et aI., 1982).

The original chlorinated VOCs released at the MGBG apparently included 1,1 ,2,2-PCA, TCE, PCE, and

carbon tetrachloride because these chemicals are the most prevalent of the COCs or th~y are the parent

compounds to other detected VOCs that are formed through the degradation of the parent compounds.

Being a relatively common laboratory and industrial chemical, chloroform may also have been released

but it is also a COC degradation product, as is methylene chloride:

'Degradation of the parent compounds has apparently resulted in the reduction in overall chlorinated VOC

. mass at the site and the formation of six or more chlorinated daughter products that are characteristic of a

biodegradation mechanism. Biodegradation rates for TCE, 1,1 ,2;'2-PCA, and chioroform in soil and

ground water are summarized in Table 2~4. Of these three compounds, 1,1 ,2,2-PCA is considered to be

. the most susceptible to biodegradation, and TCE is considered to be the least susceptible (Table 2-4).

These processes are discussed in more detail below.

2.4.2.1 TCE Biodegradation

Four of the chlorinated VOCs detected in' soil and ground water samples are chlorinated ethene

compounds: PCE, TCE, and two dichloroethene (DCE) isomers (1,1-DCE and cis-1,2-DCE). Generally,
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Of the organic chemicals detected at the MGBG, chlorinated VOCs generally have Mis greater than 5 and 

are considered to be extremely mobile (Table 2-3). The Mis for the three primary COPCs detected at the 

MGBG are presented in Table 2-3. 

" .. 2.4.2 Chemical Persistence and Degradation Processes 

Photolysis and oxidation reactions are not considered to be significant degradation mechanisms for 

chlorinated aliphatics (Mabey, et aI., 1982). Limited hydrolysis of sat.urated aliphatics (i.e., alkanes) may 

. occur,' but it does not appear to be a significant degradation mechanism for unsaturated species (e.g., . 

J alkenes) (Mabey, et aI., 1982). 

The original chlorinated VOCs released at the MGBG apparently included 1,1 ,2,2-PCA, TCE, PCE, and 

carbon tetrachloride because these chemicals are the most prevalent of the COCs or th~y are the parent 

compounds to other detected VOCs that are formed through the degradation of the parent compounds. 

Being a relatively common laboratory and industrial chemical, chloroform may also have been released 

but it is also a COC degradation product, as is methylene chloride: 

'Degradation of the parent compounds has apparently resulted in the reduction in overall chlorinated VOC 

. mass at the site and the formation of six or more chlorinated daughter products that are characteristic of a 

biodegradation mechanism. Biodegradation rates for TCE, 1,1 ,2;'2-PCA, and chioroform in soil and 

ground water are summarized in Table 2~4. Of these three compounds, 1,1 ,2,2-PCA is considered to be 

. the most susceptible to biodegradation, and TCE is considered to be the least susceptible (Table 2-4). 

These processes are discussed in more detail below. 

2.4.2.1 TCE Biodegradation 

Four of the chlorinated VOCs detected in' soil and ground water samples are chlorinated ethene 

compounds: PCE, TCE, and two dichloroethene (DCE) isomers (1, 1-DCE and cis-1,2-DCE). Generally, 
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PCE and TCE are used as cleaning solvents, and the DCE compounds and vinyl chloride are generally

considered to be biodegradation products of PCE and TCE. TCE can also bea biodegradation product of

PCE. In general, soil microbes strip off chlorine atoms from the ethene chain via reductive. dechlorination,

one chlorine atom at a time, as follows:

PCE ~TCE ~ DCE ~vinyl chloride

The dechlorination of TCE typically produces much more cis-1,2-DCE than either 1,1-DCE or

trans~1,2-DCE (Aziz, et aI., 2000).

At the MGBG, none of the chlorinated ethene compounds were detected in surface or subsurface soil

samples, except for TCE at 1 Ilg/kg' in a single test pit soil sample (OHP05060). In ground water, TCE

was the most frequently detected contaminant (44 out of 83 ground water samples from 2001 to 2004)

with concentrations as high as'16,OOO Ilg/L. It was detected at the greatest concentration (133,000 Ilg/L,

well 01-02, November 1982) of all the chlorinated ethenes. These data suggest that TCE was the

, primary ethene compound disposed at the MGBG. cis-1,2-DCE was detected in 10 of 82 samples, with

concentrations ranging from 0.6 to 14.0 Ilg/L during the same time period. 1,.1-DCE was detected in 16 of.

82 ground water sampleS, with concentrations ranging from only 0.2 to 4.0 Ilg/L in the same time period.

The presence of cis-1,2-DCE and 1,1-DCEin ground water suggests that biodegradation of TCE is

occurring around well 01 T07 and farther downgradient toward well 01-15.

e

2.4.2.2 1,1,2,2-PCA Biodegradation

Only one chlorinated ethane compound (1,1,2,2-PCA) was detected in MGBG soil, and it was detected in
. . \ .

only one soil boring sample at 2 Ilg/kg (soil boring 018B09). This chemical was detected in two test pit

soil samples (20 Ilglkg and 24 Ilg/kg of 1,1,2,2-PCA in samples 01.TP020506 and 01 TP080506,

respectively). 1,1 ,2,2-PCA was detected in 23 out of 83 ground water samples from 2001 to 2004 with

concentrations ranging from 0.3 to 38,000. Ilg/L. The maximum concentration ever detected

(589;000 Ilg/L) was found in well 01-02 in 1982. Also detected in ground water were large concentrations

(up to 341 IlglL) of 1,1 ,2-TCA (detected in 27 of 83 samples) and up to 4,070 Ilg/L of 1,2-dichloroethane

(DCA); detected in 12 of 82 samples. It appears that the 1,1,2,2-PCA is being sequentially biodegraded

t01,1 ,2-TCA and 1,2-DCA. This pathway for biodegradation is described by Lorah, et al. (1997).

e·
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PCE and TCE are used as cleaning solvents, and the DCE compounds and vinyl chloride are generally 

considered to be biodegradation products of PCE and TCE. TCE can also bea biodegradation product of 

PCE. In general, soil microbes strip off chlorine atoms from the ethene chain via reductive. dechlorination, 

one chlorine atom at a time, as follows: 

PCE ~ TCE ~ DCE ~vinyl chloride 

The dechlorination of TCE typically produces much more cis-1,2-DCE than either 1,1-DCE or 

trans~1,2-DCE (Aziz, et aI., 2000). 

At the MGBG, none of the chlorinated ethene compounds were detected in surface or subsurface soil 

samples, except for TCE at 1 Ilg/kg· in a single test pit soil sample (OHP05060). In ground water, TCE 

was the most frequently detected contaminant (44 out of 83 ground water samples from 2001 to 2004) 

with concentrations as high as·16,OOO Ilg/L. It was detected at the greatest concentration (133,000 Ilg/L, 

well 01-02, November 1982) of all the chlorinated ethenes. These data suggest that TCE was the 

, primary ethene compound disposed at the MGBG. cis-1,2-DCE was detected in 10 of 82 samples, with 

concentrations ranging from 0.6 to 14.0 Ilg/L during the same time period. 1,.1-DCE was detected in 16 of. 

82 ground water sampleS, with concentrations ranging from only 0.2 to 4.0 Ilg/L in the same time period. 

The presence of cis-1,2-DCE and 1,1-DCE in ground water suggests that biodegradation of TCE is 

occurring around well 01 T07 and farther downgradient toward well 01-15. 

2.4.2.2 1,1,2,2-PCA Biodegradation 

Only one chlorinated ethane compound (1,1,2,2-PCA) was detected in MGBG soil, and it was detected in 
. . \ . 

only one soil boring sample at 2 Ilg/kg (soil boring 01 SB09). This chemical was detected in two test pit 

soil samples (20 Ilg/kg and 24 Ilg/kg of 1,1,2,2-PCA in samples 01.TP020506 and 01 TP080506, 

respectively).1,1,2,2-PCA was detected in 23 out of 83 ground water samples from 2001 to 2004 with 

concentrations ranging from 0.3 to 38,000. Ilg/L. The maximum concentration ever detected 

(589;000 Ilg/L) was found in well 01-02 in 1982. Also detected in ground water were large concentrations 

(up to 341 Ilg/L) of 1,1,2-TCA (detected in 27 of 83 samples) and up to 4,070 Ilg/L of 1,2-dichloroethane 

(DCA); detected in 12 of 82 samples. It appears that the 1,1,2,2-PCA is being sequentially biodegraded 

t01,1,2-TCA and 1,2-DCA. This pathway for biodegradation is described by Lorah, et al. (1997). 
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Aside from methylene chloride, only one chlorinated methane compound (chloroform) was detected in

MGBG soil, and it was detected in only one. soil boring sample at 4 Ilg/kg (soil boring 01 SB09).

Chloroform was detected in 24 out of 83 ground water samples collected between 2001 and 2004. This

compound is a degradation product .of carbon tetrachloride. Carbon tetrachloride, however, was only

detected at 10 Ilg/L in the one sample taken from well OnO? in 2004. Like the other two primary COCs

being discussed, the maximum concentration of chloroform detected in ground water (2,000 Ilg/L) was

found in well 01-02 in 1982; the most recently measured. concentration was -?90 Ilg/[ in well OnO?

Chloroform can biodegrade sequentially into methylene chloride and chloromethane.. At the MGBG,

methylene chloride has been detected in ground water at a low frequency (8 of 82 samples from 2001

through 2004) and at low concentrations (15 Ilg/L or less). Numerous (3?) soil detections of methylene

chloride in 2001 were documented in the HFI report, but this chemical is a common laboratory
. \

contaminant and the observed concentrations were similar to commonly observed laboratory

contamination concentrations. Therefore, it is difficult to distinguish what relative proportion of the

observed concentrations, if any, could be associated with a release of chloroform. Chloromethane has

not been detected at all. . Thus, th~re' is some evidence of biodegradation products of chloroform being

present at the MGBG, but it is difficult to know how significant this degradation mechanism is.

2.4.3 Natural Attenuation Indicator Parameters

During the three rounds of ground water sampling from 2001 to 2004, field measurements of numerous....
geochemical and natural attenuation parameters were performed using electronic instruments and field

test kits (Tables 2-5 and 2-6). In addition, laboratory analyses for dissolved gases and other natural

attenuation-related parameters were peiformed on select samples. These measurements were made to.

help evaluate the natural attenuation potential for this site and to facilitate natural attenuation scoring

according to U.S. EPA Guidance (U.S. EPA, 1998). Based on the discussion in Section 2.4.2, reducing

conditions are conducive for the biodegradation of chlorinated aliphatic .compounds such as TCE,

1,1 ;2,2-PCA, and chloroform (U.S. EPA, 1998; Aziz, et aI., 2000 and 2001)..

2:4.3.1 Oxidation-Reduction Conditions

•
Field readings of dissolved oxygen (DO) and oxidation-reduction potential (ORP) were measured for

. every ground water sample collected. DO was measured with a more sensitive, portable chemical test kit

in select wells. Shallow ground water near the source area of the plume (01-02, 01 T05) has moderately

. oxidizing to oxidizing conditions.
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Aside from methylene chloride, only one chlorinated methane compound (chloroform) was detected in 

MGBG soil, and it was detected in only one. soil boring sample at 4 Ilg/kg (soil boring 01 SB09). 

Chloroform was detected in 24 out of 83 ground water samples collected between 2001 and 2004. This 

compound is a degradation product .of carbon tetrachloride. Carbon tetrachloride, however, was only 

detected at 10 Ilg/L in the one sample taken from well OnO? in 2004. Like the other two primary COCs 

being discussed, the maximum concentration of chloroform detected in ground water (2,000 Ilg/L) was 

found in well 01-02 in 1982; the most recently measured. concentration was .?90 Ilg/[ in well ono? 

Chloroform can biodegrade sequentially into methylene chloride and chloromethane. At the MGBG, 
. -

methylene chloride has been detected in ground water at a low frequency (8 of 82 samples from 2001 

through 2004) and at low concentrations (15 Ilg/L or less). Numerous (3?) soil detections of methylene 

chloride in 2001 were documented in the RFI report, but this chemical is a common laboratory 
- \ 

contaminant and the observed concentrations were similar to commonly observed laboratory 

contamination concentrations. Therefore, it is difficult to distinguish what relative proportion of the 

observed concentrations, if any, could be associated with a release of chloroform. Chloromethane has 

not been detected at all .. Thus, th~re' is some evidence of biodegradation products of chloroform being 

present at the MGBG, but it is difficult to know how significant this degradation mechanism is. 

2.4.3 Natural Attenuation Indicator Parameters 

During the three rounds of ground water sampling from 2001 to 2004, field measurements of numerous .... 
geochemical and natural attenuation parameters were performed using electronic instruments and field 

test kits (Tables 2-5 and 2-6). In addition, laboratory analyses for dissolved gases and other natural 

attenuation-related parameters were performed on select samples. These measurements were made to. 

help evaluate the natural attenuation potential for this site and to facilitate natural attenuation scoring 

according to U.S. EPA Guidance (U.S. EPA, 1998). Based on the discussion in Section 2.4.2, reducing 

conditions are conducive for the biodegradation of chlorinated aliphatic .compounds such as TCE, 

1,1 ;2,2-PCA, and chloroform (U.S. EPA, 1998; Aziz, et aI., 2000 and 2001) .. 

2:4.3.1 Oxidation-Reduction Conditions 

Field readings of dissolved oxygen (DO) and oxidation-reduction potential (ORP) were measured for 

. every ground water sample collected. DO was measured with a more sensitive, portable chemical test kit 

in select wells. Shallow ground water near the source area of the plume (01-02, 01 T05) has moderately 

. oxidizing to oxidizing conditions. 
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Moving westward and northwestward from wells 01 T02 and 01 T05, the monitoring wells in the central

part of the plume (01-12, 01-13, 01-14, 01-15) had slightly oxidizing to slightly reducing conditions. The

dissolved oxygen concentrations were generally less than 1.0 mg/L, and the ORP values were generally

less than 0 millivolts (mV) (Table 2-5).. Potentials of approximately -100 mV or less are commonly

associated with reducing conditions conductive to natural attenuation of chlorinated organic solvents via

reductive dechlorination. In particular, wells 01-14 and 01-15 displayed the lowest DO concentrations

and ORP of any monitoring wells.

Toward the leading edge of the plume (wells 01-19, 01-20, 01-22, 01-25), shallow ground water again

becomes moderately oxidizing to oxidizing. Around the outer edges' of the plume (wells 01-08, 01-11,

01-17, On05), the shallow ground water is slightly reducing in 01-08 but is moderately oxidizing to

oxidizing in the remainder of the wells (Table 2-5).

Ground water outside of the plume area and deep ground water samples ranged from mildly reducing to

oxidizing (Table 2-5). Overall, the strongest reducing conditions occurred in monitoring wells 01-14 and

01-15 (but the oxidation reduction potentials alone do not reflect conditions that are conducive to

reductive dechlorination). These wells are located in the plume interior near regions of relatively high

contamination.

Manganese and iron are present in large quantities as native components of bedrock.' The

concentrations-of these metals increase in ground water as the ground water conditions become more

reducing bec~use the reducing conditions cause them to convert t~'more soluble chemical species.' Lo;'"

concentrations of ferrous iron and manganese(+2) were detected in and around the contaminant source

area (wells 01-02, 01-05,and 01 T07). However, ferrous iron and manganese(+2) concentrations were

elevated in monitoring wE!lIs 01-14 and 01-i 5, coinciding with the low dissolved oxygen and. ORP

measurements. Fe;rrous iron was as high as 8.8 mg/Un well 01-15 and manganese(+2) was as high as

22 mg/L in well 01-14 (Table 2-5).

Towardthe leading edge of the plume (wells 01-19, 01-20, 01-22, 01-25) and around the outer perimeter

of the plume (wells 01-08,' 01-11, 01-17), ferrous iron and manganese(+2) concentrations were generally

less than 0.3 mg/L, except in well OH05 at the leading edge of the plume, in which the ferrous iron and

manganese(+2) concentrations were as high as 0.35 and 9.5 mg/L, respectively.

Ferrous iron and manganese(+2) concentrations are less than 3.4 mglL in shallow wells located outside

of the plume area and were much lower in the deep monitoring wells. An exception was well 01 T02, •

where 8.5 and 22 mg/L of ferrous iron and manganese(+2), respectively, were detected. No geochemical
/

050418/P 2-20 CTO 0315

NSWCCrane 
SWMU 01 Corrective Measures Study 

Revision: 0 
Date: August 2004 

Section: 2 • 
Page 20 of 32 

Moving westward and northwestward from wells 01 T02 and 01 T05, the monitoring wells in the central 

part of the plume (01-12, 01-13, 01-14, 01-15) had slightly oxidizing to slightly reducing conditions. The 

dissolved oxygen concentrations were generally less than 1.0 mg/L, and the ORP values were generally 

less than 0 millivolts (mV) (Table 2-S). Potentials of approximately -100 mV or less are commonly 

associated with reducing conditions conductive to natural attenuation of chlorinated organic solvents via 

reductive dechlorination. In particular, wells 01-14 and 01-15 displayed the lowest DO concentrations 

and ORP of any monitoring wells. 

Toward the leading edge of the plume (wells 01-19, 01-20, 01-22, 01-2S), shallow ground water again 

becomes moderately oxidizing to oxidizing. Around the outer edges' of the plume (wells 01-08, 01-11, 

01-17, OnOS), the shallow ground water is slightly reducing in 01-08 but is moderately oxidizing to 

oxidizing in the remainder of the wells (Table 2-5). 

Ground water outside of the plume area and deep ground water samples ranged from mildly reducing to 

oxidizing (Table 2-S). Overall, the strongest reducing conditions occurred in monitoring wells 01-14 and 

01-15 (but the oxidation reduction potentials alone do not reflect conditions that are conducive to 

reductive dechlorination). These wells are located in the plume interior near regions of relatively high 

contamination. 

Manganese and iron are present in large quantities as native components of bedrock.' The 

concentrations-of these metals increase in ground water as the ground water conditions become more 

reducing bec~use the reducing conditions cause them to convert t~'more soluble chemical species.' Lo;'" 

concentrations of ferrous iron and manganese(+2) were detected in and around the contaminant source 

area (wells 01-02, 01-05, and 01 T07). However, ferrous iron and manganese( +2) concentrations were 

elevated in monitoring wE!lIs 01-14 and 01- i 5, coinciding with the low dissolved oxygen and ORP 

measurements. Fe;rrous iron was as high as 8.8 mg/Un well 01-15 and manganese(+2) was as high as 

22 mg/L in well 01-14 (Table 2-5). 

Towardthe leading edge of the plume (wells 01-19, 01-20, 01-22, 01-2S) and around the outer perimeter 

of the plume (wells 01-08,' 01-11, 01-17), ferrous iron and manganese( +2) concentrations. were generally 

less than 0.3 mg/L, except in well OHOS at the leading edge of the plume, in which the ferrous iron and 

manganese(+2) concentrations were as high as 0.3S and 9.S mg/L, respectively. 

Ferrous iron and manganese(+2) concentrations are less than 3.4 mg/L in shallow wells located outside 

of the plume area and were much lower in the deep monitoring wells. An exception was well 01 T02, • 

where 8.5 and 22 mg/L of ferrous iron and manganese(+2), respectively, were detected. No geochemical 
/ 
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reason has been discovered to explain the high concentrations of reduced iron and manganese in this

well. Past laboratory analyses for total manganese revealed concentrations approaching 10 mglL in this

well (TtNUS, 2003).

Dissolved hy?rogen was elevated [(2.1 and 9.? 'nanoMolar (nM)) in two wells close to the VOC

contaminant area source (01-02 and 01-05, respectively). In addition, methane concentrations were

higher in one well dose to the source (well 01-05, 0.49 Ilg/L) and in several wells downgradient of the

source (e.g., wells 01-15 and 01-19).

Elevated concentrations of nitrite and sulfide ions ~re additional indicators of reducin'g conditions. Nitrite

. concentrations greater than 0.01 mg/L were detected in only two wells, 01-02, which i~ located very close

to the source area, and 01-10, which is outside of the plume area .to the north of the PBA. Sulfide

. concentrations greater than 0.05 mg/L were detected in two wells, 01-14 and 01-25, which are located in

the central and leading edge of the plume, respectively.

Overall, geochemical data suggest that the shallow ground water around the perimeter of the plume is

mildly to moderately oxidizing. In the·interior of the plume around wells 01-14 and 01-15, geochemical

conditions are reducing. Elevated concentrations of ferrous iron, manganese(+2), methane, and sulfide

were all detected in these two wells and their presence is indicative of reducing conditions.

2.4.3.2 cae Degradation Products

••

If geochemical conditions are adequately reducing, TCE usually degrades sequentially to DCE isomers

(primarily cis-1 ,2-DCE) and then to vinyl chloride, as discussed in Section 2.4.2.1. Some studies have

revealed that the trans-1 ,2,-dichloroethene is also occasionally produced, but this isomer is not the most

prevalent degradation product under. typical degradation conditions. However, TCE could degrade to

DCE isomers under. reducing conditions a.nd theDCE isomers could be degraded aerobically to carbon

dioxide, thereby eliminating the production of vinyl chloride and ethene. 'In the .1980s, high concentrations

of trans-1 ,2-DCE (24.3 to 2,650 Ilg/L) were detected in monitoring well 01-02. Moderate concentrations

(3 to 24 Ilg/L) were detected in wells 01-11, 01-12, 01-14, 01-15, and 01-19. The samples collected in

the 1980s apparently were not analyzed for cis-1 ,2-DCE (or the results were not reported).

During the Phase III RFI, concentrations of trans-1,2-DCE between 1 and 11 Ilg/L were detected in six

different well~ (01-11, 01-12, 01-15, 01-19, 01-22, and ono?). Concentration of cis-1,2-DCE ranged

from 1 to 14 Ilg/L in 11 different wells. During the RFI, the highest cis-1,2-DCE concentration (14 Ilg/L)

occurred in well OnO? nearest to the source area. Although TCE daughter products were not found in
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reason has been discovered to explain the high concentrations of reduced iron and manganese in this 

well. Past laboratory analyses for total manganese revealed concentrations approaching 10 mg/L in this 

well (TtNUS, 2003). 

Dissolved hy?rogen was elevated [(2.1 and 9.? 'nanoMolar (nM)) in two wells close to ttie VOC 

contaminant area source (01-02 and 01-05, respectively). In addition, methane concentrations were 

higher in one well dose to the source (well 01-05, 0.49 Ilg/L) and in several wells downgradient of the 

source (e.g., wells 01-15 and 01-19). 

Elevated concentrations of nitrite and sulfide ions ~re additional indicators of reducin'g conditions. Nitrite 

concentrations greater than 0.01 mg/L were detected in only two wells, 01-02, which is located very close 
. .' . 

to the source area, and 01-10, which is outside of the plume area .to the north of the PBA. Sulfide 

. concentrations greater than 0.05 mg/L were detected in two wells, 01-14 and 01-25, which are located in 

the central and leading edge of the plume, respectively. 

Overall, geochemical data suggest that the shallow ground water around the perimeter of the plume is 
. . 

mildly to moderately oxidizing. In the·interior of the plume around wells 01-14 and 01-15, geochemical 

conditions are reducing. Elevated concentrations of ferrous iron, manganese(+2), methane, and sulfide 

were all detected in these two wells and their presence is indicative of reducing conditions. 

2.4.3.2 cae Degradation Products 

If geochemical conditions are adequately reducing, TCE usually degrades sequentially to DCE isomers 

(primarily cis-1 ,2-DCE) and then to vinyl chloride, as discussed in Section 2.4.2.1. Some studies have 

revealed that the trans-1 ,2,-dichloroethene is also occasionally produced, but this isomer is not the most 

prevalent degradation product under. typical degradation conditions. However, TCE could degrade to 

DCE isomers under. reducing conditions a,nd theDCE isomers could be degraded aerobically to carbon 

dioxide, thereby eliminating the production of vinyl chloride and ethene. 'In the .1980s, high concentrations 

of trans-1 ,2-DCE (24.3 to 2,650 Ilg/L) were detected in monitoring well 01-02. Moderate concentrations 

(3 to 24 Ilg/L) were detected in wells 01-11, 01-12, 01-14, 01-15, and 01-19. The samples collected in 

the 1980s apparently were not analyzed for cis-1 ,2-DCE (or the results were not reported). 

During the Phase III RFI, concentrations of trans-1,2-DCE between 1 and 11 Ilg/L were detected in six 

different well~ (01-11, 01-12, 01-15, 01-19, 01-22, and ono?). Concentration of cis-1,2-DCE ranged 

from 1 to 14 Ilg/L in 11 different wells. During the RFI, the highest cis-1,2-bcE concentration (14 Ilg/L) 

occurred in well OnO? nearest to the source area. Although TCE daughter products were not found in 
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great abundance d~ring the RFI, concentrations of trans-1 ,2-DCE as high as 2,600 Ilg/L were detected in

well 01 "02 in 1982 (the concentration was 24 Ilg/L in this well in 1985). This implies that degradation of

TeE has occurred in the past and is likely active to some degree in the present. Vinyl chloride has only ,

been detected in one well sample (On0701) and was barely detectable (1 Ilg/L in 2004). Hence, the

anaerobic degradation pathway for the DCE isomers is currently not very likely. However, because of the

mildly oxidizing to oxidizing conditions in much of the plume domain, the formation of vinyl chloride should

not be expected and the general failure to detect this compound is consistent with these' expectations.

As discussed in Section 2.4.2.2, 1,1 ,2,2-PCA can degrade anaerobically into 1,1,2-TCA and 1,2-DCA. '

Such anerobic degradation is facilitated when the overall organic content of the ground water supports

microbial metabolism. TOC concentrations in all 11 wells sampled in 2004 were less than 2 mg/L. Some

of theTOC is contributed by the ground water contaminants. These relatively low concentrations indicate

that an increased organic carbon concentration would likely be needed to support large populations of

microbes' and rapid degradation of chlorinated aliphatic compounds. In the 1980s, 1,1,2-TCA

concentrations of 101, and 341 Ilg/L, were detected in wells 01-11 and 01-12, respectively.

Concentrations of 1;1,2-TCA between 2~2 and 17 Ilg/L were detected in five other wells. Between 2001

and 2004, 1,1 ,2-TCA concentrations between 4 and 16 Ilg/L were 'detected in five different wells. The

first daughter product of 1,1 ,2-TCA biodegradation is typically 1,2-DCA. In 1982, 2,100 and 4,070 Ilg/L of

this daughter compound were detected in well 01-02, near the source area. Up to 17 Ilg/L of this

compound was detected during the RFI and CMS (2001 through 2004), and the highest concentration

was found in well On07, nearest to the contaminant source area. Thus, large con<~entrations of daughter

products were present in the plumes in the 1980s when the parent compounds were at much higher

concentrations, but the concentrations of daughter products have declined significantly as the parent

compound concentrations have decreased.

Low concentrations of methylene chloride were dEltected in well 01-02 (47 Ilg/L), 01-07 (40 Ilg/L ), and

, several other wells in the plume area in 1982 and 1983. During the RFI (2001" through 2004), the

maximum detection of methylene chloride (15 Ilg/L) occurred in monitoring well On07 located

immediately downgradient of the PBA. Although not found iil great concentrations, the presence of

methylene chloride, especially around the source area, suggests that chloroform is being biodegraded

slowly by reductive dechlorination. However, this observation is tempered by the understanding that the

observed methylene chloride concentrations could represent laboratory contamination rather than

.degradation of the chloroform.

Microbes degrade the COCs most efficiently via reductive dechlorination processes (U.S. EPA, 1998).

Breakdown products of these dechlorination reactions include chloride ions, carbon dioxide, ethene, and

•

•

•
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great abundance d~ring the RFI, concentrations of trans-1 ,2-DCE as high as 2,600 Jl9/L were detected in 

well 01 "02 in 1982 (the concentration was 24 Jl9/L in this well in 1985). This implies that degradation of 

TCE has occurred in the past and is likely active to some degree in the present. Vinyl chloride has only , 

been detected in one well sample (On0701) and was barely detectable (1 Jlg/L in 2004). Hence, the 

anaerobic degradation pathway for the DCE isomers is currently not very likely. However, because of the 

mildly oxidizing to oxidizing conditions in much of the plume domain, the formation of vinyl chloride should 

not be expected and the general failure to detect this compound is consistent with these' expectations. 

As discussed in Section 2.4.2.2, 1,1 ,2,2-PCA can degrade anaerobically into 1,1,2-TCA and 1 ,2-DCA. ' 

Such anerobic degradation is facilitated when the overall organic content of the ground water supports 

microbial metabolism. TOC concentrations in all 11 wells sampled in 2004 were less than 2 mg/L. Some 

of the TOC is contributed by the ground water contaminants. These relatively low concentrations indicate 

that an increased organiC carbon concentration would likely be needed to support large populations of 

microbes' and rapid degradation of chlorinated aliphatic compounds. In the 1980s, 1,1,2-TCA 

concentrations of 101, and 341 Jl9/L, were detected in wells 01-11 and 01-12, respectively. 

Concentrations of 1;1,2-TCA between 2.2 and 17 Jl9/L were detected in five other wells. Between 2001 

and 2004, 1,1 ,2-TCA concentrations between 4 and 16 Jlg/L were 'detected in five different wells. The 

first daughter product of 1,1 ,2-TCA biodegradation is typically 1,2-DCA. In 1982, 2,100 and 4,070 Jlg/L of 

this daughter compound were detected in well 01-02, near the source area. Up to 17 Jlg/L of this 

compound was detected during the RFI and CMS (2001 through 2004), and the highest concentration 

was found in well On07, nearest to the contaminant source area. Thus, large con<~entrations of daughter 

products were present in the plumes in the 1980s when the parent compounds were at much higher 

concentrations,but the concentrations cif daughter products have declined significantly as the parent 

compound concentrations have decreased. 

Low concentrations of methylene chloride were dEltected in well 01-02 (47 Jlg/L) , 01-07 (40 Jlg/L) , and 

, several other wells in the plume area in 1982 and 1983. During the RFI (2001' through 2004), the 

maximum detection of methylene chloride (15 Jlg/L) occurred in monitoring well On07 located 

immediately downgradient of the PBA. Although not found in great concentrations, the presence of 

methylene chloride, especially around the source area, suggests that chloroform is being biodegraded 

slowly by reductive dechlorination. However, this observation is tempered by the understanding that the 

observed methylene chloride concentrations could represent laboratory contamination rather than 

.degradation of the chloroform. 

Microbes degrade the COCs most efficiently via reductive dechlorination processes (U.S. EPA, 1998) . 

Breakdown products of these dechlorination reactions include chloride ions, carbon dioxide, ethene, and 
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.ethane. The MGBG chloride data are highly variable, so it is also difficult to determine whether any.

positive chloride anomaly exists in the plume area. Some of the variability in chloride and alkalinity

concentrations may be a result of the use of hypochlorite to decontaminate mustard gas (an oily liquid)

that was spilled onto soil in 1974 (TtNUS, 2001). The concentrations of ethane and ethene ranged

approximately from non-detectable at 0.005 Ilg/L to 0.090 IlgiL (~thane) or 0.058 Ilg/L (ethane) in 2004;

most concentrations were· less than 0.04 Ilg/L). These concentrations are not significant; however, there

appear to be slightly elevated concentrations of ethane in wells 01-05, 01-14, 01-15, and 01-19. Ethane

concentrations ranged from 0.04 Ilg/L to 0.09 Ilg/L in these wells. Becaus~ daughter products of the

three primary qOCs are not accumulating in the ground water, it is assumed that the degradation rates

for the daughter compounds are much greater than the rates for the parent compounds.

Reductive dechlorination is typically.accompanied by increased alkalinity, as well as a generation of

degradation products. Alkalinity is elevated in the plume area· but no significant pH changes within or

adjacent to the plume (Table 2-6) have been observed and it is unclear that the elevated alkalinity is a

result of dechlorination.

• 2.4~4 Persistence of COCs over Time

•

.. Graphs of natural logarithm COC concentrations. over time are included in Appendix E for eight wells

located within the main body of the plume. Four to seven ground water samples have been collected

from each of.these wells over the past 22 years (1982 through 2004) with a 15-year gap in the middle of. . .

this time period during which no samples were collected. The concentrations of TCE (Appendix E.2)

appear to be declining relatively rapidly in the source area and immediately downgradient of the source

area (wells 01-02, 01-05, 01-11,' and 01-12). Near the center of the plume (well 01-15), TCE

concentrations have remained relatively steady over time. Farther downgradient to the west-northwest

(wells 01-19, 01-22, 01-25), TCE appears to be gradually rising. In general, the max·imum and mean

concentrations of TCE have decreased 2.5 orders of magnitud~ since 1.982 (Figure 2-3). The median
. .

concentration has decreased also, but not as greatly.

The concentrations ot 1,1 ,2,2-PCA have decreased significantly over time in all monitoring wells along the

main axis of the plume, except in wells 01-19 and 01-22, where gradual increases in concentration have

occurred over time. In general, the maximum, mean, and median concentrations of 1,1 ,2,2-PCA have

decreased 1.5 to 2.5 orders of magnitude since 1982 (Figure 2-4). Based on the rate of decline and the

levels of degradation (Le., daughter) products found in monitoring wells in the past, the degradation rate

of 1,1 ,2,2-PCA appears to be fastest of the three primary COCs being evaluated.

050418/P 2-23 CTO 0315

• 

• 

• 

NSWCCrane 
SWMU 01 Corrective Measures Study 

Revision: 0 
Date: August 2004 

Section: 2 
Page 23 of 32 

. ethane. The MGBG chloride data are highly variable, so it is also difficult to determine whether any. 

positive chloride anomaly exists in the plume area. Some of the variability in chloride and alkalinity 

concentrations may be a result of the use of hypochlorite to decontaminate mustard gas (an oily liquid) 

that was spilled onto soil in 1974 (TtNUS, 2001). The concentrations of ethane and ethene ranged 

approximately from non-detectable at 0.005 Ilg/L to 0.090 Ilg/L (~thane) or 0.058 Ilg/L (ethane) in 2004; 

most concentrations were· less than 0.04 Ilg/L). These concentrations are not significant; however, there 

appear to be slightly elevated concentrations of ethane in wells 01-05, 01-14, 0.1-15, and 01-19. Ethane 

concentrations ranged from 0.04 Ilg/L to 0.09 Ilg/L in these wells. Becaus~ daughter products of the 

three primary qOCs are not accumulating in the ground water, it is assumed that the degradation rates 

for the daughter compounds are much greater than the rates for the parent compounds. 

Reductive dechlorination is typically.accompanied by increased alkalinity, as well as a generation of 

degradation products. Alkalinity is elevated in the plume area· but no significant pH changes within or 

adjacent to the plume (Table 2-6) have been observed and it is unclear that the elevated alkalinity is a 

result of dechlorination . 

2.4~4 Persistence of COCs over Time 

.. Graphs of natural logarithm COC concentrations. over time are included in Appendix E for eight wells 

located within the main body of the plume. Four to seven ground water samples have been collected 

from each of.these wells over the past 22 years (1982 through 2004) with a 15-year gap in the middle of . . . 

this time period during which no samples were collected. The concentrations of TCE (Appendix E.2) 

appear to be declining relatively rapidly in the source area and immediately downgradient of the source 

area (wells 01-02, 01-05, 01-11,' and 01-12). Near the center of the plume (well 01-15), TCE 

concentrations have remained relatively steady over time. Farther downgradient to the west-northwest 

(wells 01-19, 01-22, 01-25), TCE appears to be gradually rising. In general, the max·imum and mean 

concentrations of TCE have decreased 2.5 orders of magnitud~ since 1.982 (Figure 2-3). The median 
. . 

concentration has decreased also, but not as greatly. 

The concentrations of 1,1 ,2,2-PCA have decreased significantly over time in all monitoring wells along the 

main axis of the plume, except in wells 01-19 and 01-22, where gradual increases in concentration have 

occurred over time. In general, the maximum, mean, and median concentrations of 1,1 ,2,2-PCA have 

decreased 1.5 to 2.5 orders of magnitude since 1982 (Figure 2-4). Based on the rate of decline and the 

levels of degradation (Le., daughter) products found in monitoring wells in the past, the degradation rate 

of 1,1 ,2,2-PCA appears to be fastest of the three primary COCs being evaluated . 
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The chloroform concentrations in most of the monitoring wells were generally highly variable, often

dropping or rising sharply over short time intervals. Like TCE and 1,1,2,2-PCA, the chloroform

:concentrations have dropped significantly over time in the wells' closest to the source area and

irylmediately downgradient. Near the leading edge of the plume however, concentrations have risen
. .

slightly in wells 01-22 and 01-25. Overall, there have been significant decreases in the maximum and

median chloroform concentrations in the plume over time (Figure 2-5). The median concentration has

also decreased, but to a lesser extent In the most recent set of samples (January 2004), the sample

from well 01 T07 in the source area had a chloroform concentration of 790 Ilg/L. The next highest

concentration of chloroform detected was only 15 Ilg/L in well 01 "22.

•

"2.4.5 Natural Attenuation Feasibility Scoring

The U.S. EPA has developed a ''Technical Protocol for Evaluating Natural· Attenuation of Chlorinated

Solvents in Ground Water" (U.S. EPA, 1998). In this document, a large range of information is presented

on reductive dechlorination processes, geochemical conditions that favor reductive dechlorination, and

the expected byproducts of these reactions. A qualitative screening process is presented in the

document that allows a preliminary evaluation to be made for a site regarding its potential for natural

attenuation processes to be effective in reducing contaminant concentrations. Data from the MGBG have

been used to perform this evaluation (Table 2-7). A score of 14 was calculated, which means there is

limited evidence that anaerobic reductive dechlorination is proceeding (U.S. EPA, 1998pp. 29-32).. DO

concentrations ranging from essentially 0 to 8 mg/L and ORP measurements ranging from -71 up to

. 511 mV in 2004 indicate that reducing conditions are not prevalent across the shallow ground water

bearing unit. The oxidizing conditions, which are most prevalent within the plume area, are not conducive

to rapid chlorinated biodegradation rates. Hence, degradation is occurring at only a sloW to moderate

rate.

2.5 PHYSICAL CONCEPTUAL SITE MODEL

A contarylinant transport pathway represents the physical path or mechanism by which a contaminant

,moves or could move under appropriate conditions from one location (e.g., a contaminant so~rce area) to

another location.. A transport pathway may also involve a phase change for the contaminant (e.g., a

:cor)taminant is a,bsorbed to soil, volatilizes to soil gas in the vadose zone, and then migrates into a

building basement as a gas). In addition, contaminant transport pathways provide mechanisms and

conduits for contaminants to migrate to new locations where they may contribute to a human health or

ecological risk. The de~ermination of whether a pathway is currently causing a risk or could potentially

•

••
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The chloroform concentrations in most of the monitoring wells were generally highly variable, often 

dropping or rising sharply over short time intervals. Like TCE and 1,1,2,2-PCA, the chloroform 

:concentrations have dropped significantly over time in the wells' closest to the source area and 

irylmediately downgradient. Near the leading edge of the plume however, concentrations have risen 
. . 

slightly in wells 01-22 and 01-25. Overall, there have been significant decreases in the maximum and 

median chloroform concentrations in the plume over time (Figure 2-5). The median concentration has 

also decreased, but to a lesser extent In the most recent set of samples (January 2004), the sample 

from well 01 T07 in the source area had a chloroform concentration of 790 Ilg/L. The next highest 

concentration of chloroform detected was only 15 Ilg/L in well 01 "22. 

"2.4.5 Natural Attenuation Feasibility Scoring 

The U.S. EPA has developed a "Technical Protocol for Evaluating Natural· Attenuation of Chlorinated 

Solvents in Ground Water" (U.S. EPA, 1998). In this document, a large range of information is presented 

on reductive dechlorination processes, geochemical conditions that favor reductive dechlorination, and 

the expected byproducts of these reactions. A qualitative screening process is presented in the 

document that allows a preliminary evaluation to be made for a site regarding its potential for natural 

attenuation processes to be effective in reducing contaminant concentrations. Data from the MGBG have 

been used to perform this evaluation (Table 2-7). A score of 14 was calculated, which means there is 

limited evidence that anaerobic reductive dechlorination is proceeding (U.S. EPA, 1998pp. 29-32) .. DO 

concentrations ranging from essentially 0 to 8 mg/L and ORP measurements ranging from -71 up to 

. 511 mV in 2004 indicate that reducing conditions are not prevalent across the shallow ground water 

bearing unit. The oxidizing conditions, which are most prevalent within the plume area, are not conducive 

to rapid chlorinated biodegradation rates. Hence, degradation is occurring at only a sloW to moderate 

rate. 

2.5 PHYSICAL CONCEPTUAL SITE MODEL 

A contarylinant transport pathway represents the physical path or mechanism by which a contaminant 

,moves or could move under appropriate conditions from one location (e.g., a contaminant so~rce area) to 

another location .. A transport pathway may also involve a phase change for the contaminant (e.g., a 

cOr)taminant is a.bsorbed to soil, volatilizes to soil gas in the vadose zone, and then migrates into a 

building basement as a gas). In addition, contaminant transport pathways provide mechanisms and 

conduits for contaminants to migrate to new locations where they may contribute to a human health or 

ecological risk. The de~ermination of whether a pathway is currently causing a risk or could potentially 
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cause a future risk depends on the"combination of chemical characteristics, the existence of a potential

pathway, the physical site conditions, and the potential for exposure to occur now or in the future.

This section combines information 'presented in previous sections into a cohesive physical conceptual

.model for the MGBG site that includes descriptions of the 'following:

• Location, nature, and magnitude of the contaminant source.

• Geological and hydrogeological conditions affecting directions and rates of contaminant migr(;ltion.

• Processes of biodegradation and natural attenuation influencing the migration and persistence of the

. COCs in ground water.

• Potential for COCs in ground water to reach the ground surface and affect surface water bodies.

• Potential scenarios for exposure of humans to COCs and related risks.

• Potential ecological receptors and associated risks.

2;5.1 Contaminant Source

TheVOCs were originally released in the MGBG almost certainly within the PBA. Chemicals, presumably

inCluding the solvents that are still present, were reportedly disposed in shallow holes in the overburden.

Despite all of the soil borings that have been collected and the test pits that have been dug in the MGBG,

no soil materials have yet been discovered that yielded significant or even moderate concentrations of

VOCs. Thus, a specific location from which the solvents originated at the site is not known. It is likely

that the location is very small in area and may have consisted of a single hole .in which disposal(s) of a

small amount (perhaps as small as a few ounces) of chemical(s) occurred. The chemicals apparently

moved downward through the soil and into bedrock, without much lateral dispersion in the vadose zone.

This would account for the very limited solvent detections in soil borings and test pits, and it would be

consistent with the limited thickness (approximately 7 feet or less in the PBA) of the soil overburden. The

highest concentrations of COCs detected in the latest round of ground water sampling were detected in

monitoring well On07(see Figures 2-1 and 2~2), which is immediately downgradient of the PBA. This

well was also the only well in which all chlorinated VOCs detected to dat,e were found. Ground water flow

directions are predominantly in the northern and northwesternly dir~ctions away from the PBA, but the

. PBA is evidently on a ground water divide from which contaminarit migration occurs in other directions as

well. More details are presented below. Therefore, it is concluded that the solvents were disposed in the

PBA a short distance (e.g., 10 to 50 feet) east or southeast of monitoring well on07. As discussed

previously, there· may have been a small amount of DNAPL present in the subsurface 10 to 20 years ago,

but there does not appear to be any DNAPL remaining at the site based on current concentrations.

r
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cause a future risk depends on the "combination of chemical characteristics, the existence of a potential 

pathway, the physical site conditions, and the potential for exposure to occur now or in the future. 

This section combines information 'presented in previous sections into a cohesive physical conceptual 

.model for the MGBG site that includes descriptions of the 'following: 

• Location, nature, and magnitude of the contaminant source. 

• Geological and hydrogeological conditions affecting directions and rates of contaminant migr<;ltion. 

• Processes of biodegradation and natural attenuation influencing the migration and persistence of the 

. COCs in ground water. 

• Potential for COCs in ground water to reach the ground surface and affect surface water bodies. 

• Potential scenarios for exposure of humans to COCs and related risks. 

• Potential ecological receptors and associated risks. 

2;5.1 Contaminant Source 

TheVOCs were originally released in the MGBG almost certainly within the PBA. Chemicals, presumably 

induding the solvents that are still present, were reportedly disposed in shallow holes in the overburden. 

Despite all of the soil borings that have been collected and the test pits that have been dug in the MGBG, 

no soil materials have yet been discovered that yielded significant or even moderate concentrations of 

VOCs. Thus, a specific location from which the solvents originated at the site is not known. It is likely 

that tlie location is very small in area and may have consisted of a single hole .in which disposal(s) of a 

small amount (perhaps as small as a few ounces) of chemical(s) occurred. The chemicals apparently 

moved downward through the soil and into bedrock, without much lateral dispersion in the vadose zone. 

This would account for the very limited solvent detections in soil borings and test pits, and it would be 

consistent with the limited thickness (approximately 7 feet or less in the PBA) of the soil overburden. The 

highest concentrations of COCs detected in the latest round of ground water sampling were detected in 

monitoring well On07(see Figures 2-1 and 2~2), which is immediately downgradient of the PBA. This 

well was also the only well in which all chlorinated VOCs detected t6 dat,e were found. Ground water flow 

directions are predominantly in the northern and northwesternly dir~ctions away from the PBA, but the 

. PBA is evidently on a ground water divide from which contaminarit migration occurs in other directions as 

well. More details are presented below. Therefore, it is concluded that the solvents were disposed in the 

PBA a short distance (e.g., 10 to 50 feet) east or southeast of monitoring well on07. As discussed 

previously, there· may have been a small amount of DNAPL present in the subsurface 10 to 20 years ago, 

but there does not appear to be any DNAPL remaining at the site based on current concentrations . 
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2.5.2 Ground Water Transport

After the released solvents migrated downward into the bedrock, they would "have first encountered the

. shallow sandstone. This is the rock unit in which the majority of shallow wells .are screened. The

sandstone is weathered and fractured and is sufficient perm,eable to allow the solvents to migrate laterally

under the influence of gravity. Based on slow-purge well tests (Table 1-2), the intergranular permeability

of the upper sandstone is not great (about 0.003 to 0.13 foot per.day; geometric mean = 0.022 foot/day).
/

It is believed that the sandstone is well-cemented in some areas and that preferential migration pathways

exist along small fractures and joints in the sandstone. Thus, the overall permeability of the sandstone

might be greater than indicated by the slow-purge tests, and the intergranular porosity might be relatively

low because of cementation." Calculations of hydraulic conductivity, assumptions for porosity, and

calculations for ground water seepage velocity are presented in· the RFI report (TtNUS, 2003, Appendix

B). Because of the potential (and even likelihood) for preferential pathways to exist, a co·mputation of

average migration rates and seepage velocities seems to be most appropriate for characterizing the

plume as a whole. In the RFI, aver,age lateral groundwater seepage velocities were calculated and

ranged from 0.225 to 1.35 feet per day (82 to 493 feet per year) .

. The 1,1 ,2,2-PCA and TCE plume lengths in 1982 were delineated to about 660 feet in the westward •

direction. If the solvent disposal at the MGBG occurred around 1960, then the contaminants traveled at

least 660 feet in 22 years, or at least 30 feet per year. Because the time of contaminant release is

unknown, the actual rate of contaminant migration is also unknown. Nevertheless, the current extent of

contamination is similar to. the extent of contamination delineated in the 19805 and indicates that the

plume site probably stabilized within 30 to 40 years of the time of release.

Vertical migration of ground water and COCs into deeper Pennsylvanian or Mississippian rock units is

considered to be minimal for two reasons. First, there is a very large head difference between the upper

monitoring wells and the deep monitoring wells. The sandstone at the base of the Pennsylvanian strata

appears to be dry, partly because recharge from above is minimal. The large vertical head difference is

probabiy due to the fact that the permeabilities <;>f the intervening shales and siltstone in the" middle of the

Pennsylvanian strata are very low, and these units therefore impede the downward flow of ground water.

The second reason is that all four deep monitoring wells screened in upper ~ississippian limestone

(01-06, 01 C01, 01 T03, and 01 T04) have shown only a trace of site-related contaminants [1 Ilg/L of TCE

in On03 (2003)] and 1 Ilg/L of TCE in 01 C01 (2004)]. These concentrations are near the nominal

laboratory detection limit of 0.5. Ilg/L and could reflect false positive results. With the COCs themselves.

as markers for contaminant migration pathways and rates, this is convincing evidence that an aquitard •

exists between the upper sandstone and lower strata to confine the contamination to the shallow zone.
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After the released solvents migrated downward into the bedrock, they would -have first encountered the 

. shallow sandstone. This is the rock unit in which the majority of shallow wells .are screened. The 

sandstone is weathered and fractured and is sufficient perm,eable to allow the solvents to migrate laterally 

under the influence of gravity. Based on slow-purge well tests (Table 1-2), the intergranular permeability 

of the upper sandstone is not great (about 0.003 to 0.13 foot per. day; geometric mean = 0.022 foot/day). 
/ 

It is believed that the sandstone is well-cemented in some areas and that preferential migration pathways 

exist along small fractures and joints in the sandstone. Thus, the overall permeability of the sandstone 

might be greater than indicated by the slow-purge tests, and the intergranular porosity might be relatively 

low because of cementation. _ Calculations of hydraulic conductivity, assumptions for porosity, and 

calculations for ground water seepage velocity are presented in· the RFI report (TtNUS, 2003, Appendix 

B). Because of the potential (and even likelihood) for preferential pathways to exist, a co·mputation of 

average migration rates and seepage velocities seems to be most appropriate for characterizing the 

plume as a whole. In the RFI, aver,age lateral groundwater seepage velocities were calculated and 

ranged from 0.225 to 1.35 feet per day (82 to 493 feet per year) . 

. The 1,1 ,2,2-PCA and TCE plume lengths .in 1982 were delineated to about 660 feet in the westward • 

direction. If the solvent disposal at the MGBG occurred around 1960, then the contaminants traveled at 

least 660 feet in 22 years, or at least 30 feet per year. Because the time of contaminant release is 

unknown, the actual rate of contaminant migration is also unknown. Nevertheless, the current extent of 

contamination is similar to. the extent of contamination delineated in the 19805 and indicates that the 

plume site probably stabilized within 30 to 40 years of the time of release. 

Vertical migration of ground water and COCs into deeper Pennsylvanian or Mississippian rock units is 

considered to be minimal for two reasons. First, there is a very large head difference between the upper 

monitoring wells and the deep monitoring wells. The sandstone at the base of the Pennsylvanian strata 

appears to be dry, partly because recharge from above is minimal. The large vertical head difference is 

probabiy due to the fact that the permeabilities <;>f the intervening shales and siltstone in the -middle of the 

Pennsylvanian strata are very low, and these units therefore impede the downward flow of ground water. 

The second reason is that all four deep monitoring wells screened in upper ~ississippian limestone 

.. (01-06, 01 C01, 01 T03, and 01 T04) have shown only a trace of site-related contaminants [1 Ilg/L of TCE 

in On03 (2003)] and 1 Ilg/L of TCE in 01 C01 (2004)]. These concentrations are near the nominal 

laboratory detection limit of 0.5. Ilg/L and could reflect false positive results. With the COCs themselves. 

as markers for contaminant migration pathways and rates, this is convincing evidence that an aquitard • 

exists between the upper sandstone and lower strata to confine the contamination to the shallow zone. 
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Ground water elevations measured in shallow monitoring wells, when contoured, yield a potentiometric

surface as sho~n in Figure 1-10. The highest ground water elevation occurs in well 01-03 on the

southwestern side of the MGBG. .A ground water divide runs more or less along the topographic

cehterline of the ridge along Highway 251 (Figure 1-10). Shallow ground water on the northern side of

the divide flows to the north and northwest. Shallow ground water on the southern side of the divide flows

south and southwest. There are four shallow monitoring wells (01-03, 01-18, 01-26, and 01-27) located

near Highway 251 along the ground water flow divide. As'shown in Figures 2-1 and 2-2, there are

virtually no vacs present in these four wells, (although 0.6 1J9/L of 1,1,2,2-PCA was detected in 01-27 in

2004). The general absence of vacs in these four wells confirms the belief that contaminated ground

water is not flowing significantly from the MGBG in a southern or southwestern direction; the vast majority

ground water flow is toward to the north and northwest." ,

The til'"!1e of travel is not: known with a high degree of certainty but is estimated to be between 10 and

50 years with little to no expansion after the mid 1980s. If the time of vac release were known with more

certainty, the estimated time of travel would be less uncertain. As shown in Figures 2-1 and 2-2, the

plume has migrated from the PBA about 800 feet to the northwest (near well On05) over a period of at

least 25 years. The concentratio~s of 1,1 ,2,2-PCA a~d TCE deqease approximately two to three orders

of magnitude between the PBA and well and On05. Degradation products (e.g., 1,1,2-TCA, 1,2-DCA,

,1,1-DCE, 1,2-DCE) are Jound in wells along the plume centerline to the northwest cif well On07. The

, maximum concentrations of 1,1,2-TCA and cis-1,2-DCE were detected near the midpoint of the plume's

long axis (in weil 01-15), 'about 300 feet northwest of well onol. As the contaminants migrate, dissolved

oxygen and ,other electron acceptors are consumed, and the ground water becomes progressively

reducing. 1,1,2,2-PCA and TCE are degrading until the maximum concentrations of the degradation', '

products occur near well 01-15. As the ground water migrat~s farther to the northwest,' the degradation

products are presumably degrading as fast, as, or faster than, they are being formed because their

concentrations, in addition tothe concentrations of 1,1,2,2-PCA and TCE,deciine between wells 01-15

and 01-25. Besides biodegradation, dilution from surface recharge and dispersion are also fac~ors that

cause the concentrations to decline in a I')orthwesterly direction., The lateral size of the plume has

remained relatively stable since the 1980s, based on the 5 IJg/L isoconcentration contours shown in
. . . ! . '

Figure 2-1 of this report and Figures 5-6 and 5-8 of the RFI report, (TtNUS, 2003). However, the

maximum concentrations and total mass within the plume boundary have declined significantly over the

past 25 years. This is evident from the decrease in concentrations over time for the plume which has

remained essentiaUy the same size for 20 years or more.
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Ground water elevations measured in shallow monitoring wells, when contoured, yield a potentiometric 

surface as shovJn in Figure 1-10. The highest ground water elevation occurs in well 01-03 on the 

southwestern side of the MGBG. . A ground water divide runs more or less along the topographic 

cehterline of the ridge along Highway 251 (Figure 1-10). Shallow ground water on the northern side of 

the divide flows to the north and northwest. Shallow ground water on the southern side of the divide flows 

south and southwest. There are four shallow monitoring wells (01-03, 01-18, 01-26, and 01-27) ,located 

near Highway 251 along the ground water flow divide. As'shown in Figures 2-1 and 2-2, there are 

virtually no VOCs present in these four wells, (although 0.6 1J9/L of 1, 1,2,2-PCA was detected in 01-27 in 

2004). The general absence of VOCs in these four wells confirms the belief that contaminated ground 

water is not flowing significantly from the MGBG in a southern or southwestern direction; the vast majority 
. . . ..' . 

ground water flow is toward to the north and northwest. 

The til"!'le of travel is not known with a high degree of certainty but is estimated to be between 10 and 

50 years with little to no expansion after the mid 1980s. If the time of VOC release were known with more 

certainty, the estimated time of travel would be less uncertain. As shown in Figures 2-1 and 2-2, the 
, .' '. 

plume has migrated from the PBA about 800 feet to the northwest (near well On05) over a period of at 

least 25 years. The concentrations of 1 ,1 ,2,2-PCA and TCE deqease approximately two to three orders 

of magnitude between the PBA and well and On05. Degradation products (e.g., 1,1,2-TCA, 1,2-DCA, 

,1,1-DCE, 1,2-DCE) are Jound in wells along the plume centerline to the northwest cif well On07. The 

, maximum concentrations of 1,1,2-TCA and cis-1,2-DCE were detected near the midpoint of the plume's 

long axis (in weil 01-15), 'about 300 feet northwest of well onol. As the contaminants migrate, dissolved 

oxygen and ,other electron acceptors are consumed, and the ground water becomes progressively 

reducing. 1,1 ,2,2-PCA and TCE are degrading until the maximum concentrations of the degradation' , ' 

products occur near well 01-15. As the ground water migrat~s farther to the northwest,' the degradation 

products are presumably degrading as fast, as, or faster than, they are being formed because their 

concentrations, in addition tothe concentrations of 1,1,2,2-PCA and TCE,deciine between wells 01-15 

and 01-25. Besides biodegradation, dilution from surface recharge and dispersion are also fac~ors that 

cause the concentrations to decline in a !,)orthwesterly direction., The lateral size of the plume has 

remained relatively stable since the 1980s, based on the 5 IJg/L isoconcentration contours shown in 
. . . ! . ' 

Figure 2-1 of this report and Figures 5-6 and 5-8 of the RFI report, (TtNUS, 2003). However, the 

maximum concentrations and total mass within the plume boundary have declined Significantly over the 

past 25 years. This is evident from the decrease in concentrations over time for the plume which has 

remained essentiaUy the same size for 20 years or more . 
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As discussed in Section 2.4, the concentration-time plots (Appendix E) indicate that the concentrations of

the three primary COCs are decreasing over time. Large concentrations of biodegradation products were

detected in the monitoring wells in the 1980s and were still being detected, but at lower concentrations, in

2001 through 2004. Additional discussion of rates of VOC degradation is presented in the next section.

2.5.4 Concentration-Time Graphs and Natural Attenuation Rates

: ..
Natural logarithm concentrations versus time were plotted for eight major wells within the plume that have

. .
three or more samples analyzed over .time (Appendix E). As discussed in Section 2.4.4, concentrations

of the three primary VOCsare decreasing over time. The media cleanup standards (MCSs) determined

for TCE, 1,1,2,2-PCA, and chloroform in ground water are 5, 0.9, and 80 ~g/L, respectively (calculations

are shown in Appendix E, Figures E.1-9, E.2-9, and E.3-9, respectively). A slope was calculated for each

concentration-time· graph· in Appendix E. This slope represents an attenuation rate 'constant for the

particular COC within a small area adjacent to the specific well where m()nitoring is taking place. In

Appendix E, the median slope for the wells near the source and the center of the plume was calculated.

for each COC being evaluated.. The~e median slopes are used to represent the overall attenuation rates

of the COCs over time. Assuming that the representative concentration is· the maximum concentration

observed in 2004, the predicted length of time (rounded to one significant figure) for the· plume

concentrations to reach the MCSs will be about 80 years for TCE and 1,1 ,2,2-PCA and 60 years· for

chloroform.

The graphs showing the overall plume concehtration 'trends over time (Figures 2-3 through 2-5) were also

used to calculate an approximate· cleanup time for the plume via natural attenuation using the median

concentrations. Based on the graphs of median concentrations over time, the predicted lengths of time

for the plume concentrations to reach the MCSs will be about 30 and 42 years for TeE, and 1,1 ,2,2-PCA,

respectively. The median chloroform concentration (2 ~g/L) is already less than the MCS (80 ~g/L).

Because of the significant uncertainty· in estimating decay rates and representative concentrations for a

plume that varies significantly in concentrations as this plume does, these decay times should be used

only as rough estimates. It would not be surprising to find that decay under natural attenuation conditions

with no treatm~nt takes longer than 100 years.

•

The data for mean and maximum plume concentrations over time were prepared for TCE and

1,1,2,2-PCA; these are included as Figures 2-6 and 2-7, respectively. Supporting ~alculations are

provided in Appendix E. The vertical axes of these two plots show the logarithms (base 10) of the
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As discussed in Section 2.4, the concentration-time plots (Appendix E) indicate that the concentrations of 

the three primary COCs are decreasing over time. Large concentrations of biodegradation products were 

detected in the monitoring wells in the 1980s and were still being detected, but at lower concentrations, in 

2001 through 2004. Additional discussion of rates of VOC degradation is presented in the next section. 

2.5.4 Concentration-Time Graphs and Natural Attenuation Rates 

: . . 
Natural logarithm concentrations versus time were plotted for eight major wells within the plume that have 
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three or more samples analyzed over ,time (Appendix E). As discussed in Section 2.4.4, concentrations 

of the three primary VOCsare decreasing over time. The media cleanup standards (MCSs) determined 

for TCE, 1,1 ,2,2-PCA, and chloroform in ground water are 5, 0.9, and 80 ~g/L, respectively (calculations 

are shown in Appendix E, Figures E.1-9, E.2-9, and E.3-9, respectively). A slope was calculated for each 

concentration-time' graph' in Appendix E. This slope represents an attenuation rate 'constant for the 

particular COC within a small area adjacent to the specific well where m~nitoring is taking place. In 

Appendix E, the median slope for the wells near the source and the center of the plume was calculated , 

for each COC being evaluated. ' Thel?e median slopes are used to represent the overall attenuation rates 

of the COCs over time. Assuming that the representative concentration is the maximum concentration 

observed in 2004, the predicted length of time (rounded to one significant figure) for the, plume 

concentrations to reach the MCSs will be about 80 years for TCE and 1,1 ,2,2-PCA and 60 years" for 

chloroform. 

The graphs showing the overall plume concehtration'trends over time (Figures 2-3 through 2-5) were also 

used to calculate an approximate" cleanup time for the plume via natural attenuation using the median 

concentrations. Based on the graphs of median concentrations over time, the predicted lengths of time 

for the plume concentrations to reach the MCSs will be about 30 and 42 years for TeE, and 1,1 ,2,2-PCA, 

respectively. The median chloroform concentration (2 ~g/L) is already less than the MCS (80 ~g/L). 

Because of the significant uncertainty"in estimating decay rates and representative concentrations for a 

plume that varies significantly in concentrations as this plume does, these decay times should be used 

only as rough estimates. It would not be surprising to find that decay under natural attenuation conditions 

with no treatm~nt takes longer than 100 years. 

The data for mean and maximum plume concentrations over time were prepared for TCE and 

1,1,2,2-PCA; these are included as Figures 2-6 and 2-7, respectively. Supporting ~alculations are 

provided in Appendix E. The vertical axes of these two plots show the logarithms (base 10) of the 
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concentration data. The time scale; however, is the more important scale. The lease squares lines of

best fit for the data have also been plotted and .extended into the future. Using the besHit lines shown on

Figure 2-6, the maximum and mean concentrations of TCE in the plume reach the MCS of 5 ~g/L

between 2035 and 2040.

These are approximate estimates of tirne necessary to achieve MCSs because of the. "noisy"

concentration-time relationships (Le., ther2 values of the trend lines are moderate). Because these plots

show the logarithms of the concentrations, the scatter is not as evident as if the plots of concentration

versus. time are viewed. Such plots for individual wells are provided .in Appendix.E, Figures E.2-1 through

E.2-8. The data scatter is evident from the large prediction intervals that are represented by curved lines

drawn above and below the trend lines of best fit. . These 95% intervals represent the span .of possible

concentration values (with:95% statistical confidence) that could be obtained at any particular time, based

on the lines of best fit and associated uncertainty. They are similar to confidence intervals except that

.. they represent concentration point estimates rather than average concentration estimates. Prediction

intervals are typically wider than confidence intervals, which are us~d to place boundaries on the best

estimate of the location of the actual trend line. rather than individual temporal concentration estimates. In

the plots of Figure 2-6, the upper prediction limit does not intersect the MCS at any time in the future.

The lower prediction limit is already less than the MCS at all times.

The large uncertainty observed in these predictions is a result for several factors. First, there are only a

few data points available for plotting. The denominator of the prediction. interval includes the statistical

degrees offreedom as a factor. With only four data points~ there are just two degrees of freedom. This

indicates that one of the best .ways to· obtain better estimates of the trend ·Iines (and to yield narrower

prediction intervals) would be to increase the number of data points in the trend. The spacing of the data

.points also creates some uncertainty. There is a 15. year gap between the .1980s and 2QOOs data sets.

This effectively causes the early 1980s and early 2000s each to be represented bya single point, which is

the average of two data values. On a linear concentration scale, the plot of the concentrations over time

is curved. It is difficult to define the shape of the curve when the data p()intsare spaced in thismanneL

The concentration data are also subject to .significanf scatter. The large changes in contaminant

concentrations over time are reflected in the plots. Finally, as· the prediction intervals are extrapolated

further into the future,predictions have less and less relationship wittHhe data on which theiare based.

Hence, the intervals diverge rapidly from the best fit line at future times. .

Figure 2-7 shows the same type of predictions mean and maximum 1,1,2,2-PCAplume concentrations.

Similar to the TCE predictions, the best-fit line through the 1,1,2,2~PCA data shows a time to reach MCS

(O~9 ~g/L) that is between 2035 and 2040. Also similar to theTCE predictions, there is a lot of error
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concentration data. The time scale; however, is the more important scale. The lease squares lines of 

best fit for the data have also been plotted and .extended into the future. Using the besHit lines shown on 

Figure 2-6, the maximum and mean concentrations of TCE in the plume reach the MCS of 5 ~g/L 

between 2035 and 2040. 

These are approximate estimates of tirne necessary to achieve MCSs because of the. "noisy" 

concentration-time relationships (i.e., ther2 values of the trend lines are moderate). Because these plots 

show the logarithms of the concentrations, the scatter is not as evident as if the plots of concentration 

versus. time are viewed. Such plots for individual wells are provided .in Appendix.E, Figures E.2-1 through 

E.2-8. The data scatter is evident from the large prediction intervals that are represented by curved lines 

drawn above and below the trend lines of best fit. . These. 95% intervals represent the span .of possible 

concentration values (with. 95% statistical confidence) that could be obtained at any particular time, based 

on the lines of best fit and associated uncertainty. They are similar to confidence intervals except that 

.. they represent concentration point estimates rather than average concentration estimates. Prediction 

intervals are typically wider than confidence intervals, which are us~d to place boundaries on the best 

estimate of the location of the actual trend line. rather than individual temporal concentration estimates. In 

the plots of. Figure 2-6, the upper prediction limit does not intersect the MCS at any time in the future. 

The lower prediction limit is already less than the MCS at all times. 

The large uncertainty observed in these predictions is a result for several factors. First, there are only a 

few data points available for plotting. The denominator of the prediction. interval includes the statistical 

degrees offreedom as a factor. With only four data points~ there are just two degrees of freedom. This 

indicates that one of the best ways to· obtain better estimates of the trend lines (and to yield narrower 

prediction intervals) would be to increase the number of data points in the trend. The spacing of the data 

. points also creates some uncertainty. There is a 15. year gap between the .1980s and 2QOOs data sets. 

This effectively causes the early 1980s and early 2000s each to be represented bya single point, which is 

the average of two data values. On a linear concentration scale, the plot of the concentrations over time 

is curved. It is difficult to define the shape of the curve when the data p()intsare spaced in this .manneL 

The concentration data are also subject to .significant" scatter. The large changes in contaminant 

concentrations over time are reflected in the plots. Finally, as· the prediction intervals are extrapolated 

further into the future,predictions have less and less relationship with-the data on which they"are based. 

Hence, the intervals diverge rapidly from the best fit line at future times. . 

Figure 2-7 shows the same type of predictions mean and maximum 1,1,2,2-PCAplume concentrations. 

Similar to the TCE predictions, the best-fit line through the 1, 1 ,2,2~PCA data shows a time to reach MCS 

(O~9 ~g/L) that is between 2035 and 2040. Also similar to theTCE predictions, there is a lot of error 
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associated with the trend lines. Plots for individual wells can be viewed with a normal concentration axis

in Appendix E. Figures E.1-1 through E.1-8. The actual year in which maximum and mean 1,1 ,2,2-PCA

plume concentrations reach the MCS is uncertain.

Despite the uncertainties revealed in these plots, the consistency of time estimates for the best fit trend

lines to achieve MeSs for TCE and 1,1 ,2,2-PCA is encouraging. They are essentially identical,

regardless" of whether mean or maximum concentrations are used as the bases for the estimates.

Minimum concentration data were not plotted because they would not ciddany more useful information to

the plots.

An additiona.l analysis of the TCE and 1,1,2,2~PCA data is presented in Appendix Ein terms of

contaminant mass. The area contained within the smallest contours for" Figures 2~1 and 2-2 were

calculated. The plume area for TCE within the 5 IJg/L contour was c"alculated to be 234;000 ft2. Using an

average of 30 feet for the saturated sandstone thickness and a porosity value ofO.OOS for cemented,
" "

fractured' sandstone, a volume of contaminated groundwater wa"s calculated to be 1.00 x 106L for TCE
" "

"and 1.22x106L for 1;1,2,2-PCA: Using the average plume cbncentrationsfor the two compounds over

time, a graph of mass versus time was prepared for the two compounds. These graphs are included in

Appendix E (Figures E.4-1 and E.4-2. These graphs of mass verSus time show that mass decreases

relatively fast over time. The mass of each compound is below 1 kg between 2035 and 2050. However,

the error bounds for these predictions are even larger because of the additional uncertainties associated

with estimating the exact plume size; plume thickness, porosity, ,and average concentrations over time.

Based on best fit lines through the concentration data, the estimate of the time riecessary to achieve

MCLs for COCs without any treatment of the contaminant plume is about 35 years. "The prediction

intervals indicate that the actual time to remediation.could be much longer. Collecting additional temporal"

data would significantly improve the precision of these estimates.

2.5.5 Contaminant Plume Dynamics

The plume has maintained the same overall shape for at least 22 years (1982 through 2004).

Concentrations are decreasing through all of the source area and the center of the plume. Slight

increases in COC concentrations near the leading edge of the plume (i.e., monitoring wells 01-22,01-25

and On05) have been observed. If any size increase is occurring, it appears to be occurring in the

northwesterly direction at a very sJow rate that will riot result in increased risks to any receptors.. ( -; ,

•

•
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associated with the trend lines. Plots for individual wells can be viewed with a normal concentration axis 

in Appendix E. Figures E.1-1 through E.1-8. The actual year in which maximum and mean 1,1 ,2,2-PCA 

plume concentrations reach the MCS is uncertain. 

Despite the uncertainties revealed in these plots, the consistency of time estimates for the best fit trend 

lines to achieve MeSs for' TCE and 1,1 ,2,2-PCA is encouraging. They are essentially identical, 

regardless" of whether mean or maximum concentrations are used as the basesfbr the estimates. 

Minimum concentration data were not plotted because they would not ciddany more useful information to 

the plots. 

An additiona.l analysis of the TCE and 1, 1 ,2,2~PCA data is presented in Appendix Ein terms of 

contaminant mass. The area contained within the smallest contours for" Figures 2~1 and 2-2 were 

calculated. The plume area for TCE within the 5 IJg/L contour was c"alculated to be 234;000 ft2. Using an 

average of 30 feet for the saturated sandstone thickness and a porosity value ofO.OOS for cemented, 
" " 

fractured' sandstone, a volume of contaminated groundwater wa"s calculated to be 1.00 x 106L for TCE 
" " 

"and 1.22x106L for 1;1,2,2-PCA: Using the average plume concentrations for the two compounds over 

time, a graph of mass versus time was prepared for the two compounds. These graphs are included in 

Appendix E (Figures E.4-1 and E.4-2. These graphs of mass verSus time show that mass decreases 

relatively fast over time. The mass of each compound is below 1 kg between 2035 and 2050. However, 

the error bounds for these predictions are even larger because of the additional uncertainties associated 

with estimating the exact plume size; plume thickness, porosity, ,and average concentrations over time. 

Based on best fit lines through the concentration data, the estimate of the time necessary to achieve 

MCLs for COCs without any treatment of the contaminant plume is about 35 years. "The prediction 

intervals indicate that the actual time to remediation.could be much longer. Collecting additional temporal" 

data would significantly improve the precision of these estimates. 

2.5.5 Contaminant Plume Dynamics 

The plume has maintained the same overall shape for at least 22 years (1982 through 2004). 

Concentrations are decreasing through all of the source area and the center of the plume. Slight 

increases in COC concentrations near the leading edge of the plume (i.e., monitoring wells 01-22, 01-25 

and On05) have been observed. If any size increase is occurring, it appears to be occurring in the 

northwesterly direction at a very sJow rate that will riot result in increased risks to any receptors. 
. ( .' 
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The shallow sandstone has abase elevation of about 620 ft amsl (see Section 1.4.3). The sandstone

crops out along the hillside about 150 to 200 feet north of the PBA. It is believed that contaminated

ground water is flowing along the base of this sandstone toward the northern hillside and discharging into

the thin soil and shallow weathered bedrock in the vicinity of wells 01-12; 01-13, and 01-20. The ground

water does not necessarily discharge· to the ground surface; it could be· moving along the rock-soil
. .

interface. Where this shallow ground water intersects fractures in the weathered bedrock along the edge

of the ridge, the ground water is seeping downward into. deeper rock strata (interlayered shales, siltstone,

and sandstone) and affecting the water quality in monitoring wells 01-12,01-13, and 01-20.
. .

The main bulk of contaminants is migrating northwestward toward wells 01-25 and On05. By the time

the plume reaches well 01-25 and On05 however, the groLind water flow direction is expected to shift

northward and eventually approach the land surface at an elevation of about 615 to 620 feet amsl.

. Shallow ground water is expected to flow to the north-northeast near wells 01-25 and On05, because the

.potentiometric surface (Figure 1-10) suggests thatthe hydraulic gradient is to the north-northeast in the

immediate vicinity of these two wells.

• 2.5.7 Transfer of Contaminants to Shallow Soils. Vegetation. and .Gully Sediments

Because contaminated ground water may approach the ground surface along the side of the northern

slope, there is potential for contaminants to be transferred to shallow soil along the hillside or to surface

water and sediment in the gullies on the sides and at the base of the northern slope. As discussed in

Section 2.4.1, the volatility of these three COCs usually prevents them from accumulating or residing for

any len'9th of time in surface or near-surface soil, sediment, or surface water.

Two sediment samples (01SD0301 in 2001 and 018D0302 in 2002) had very low detections of

1,1,2,2-PCA (7 IJg/kg and 9 IJg/kg, respectively). The single location where these two samples were

collected is shown on Figure 1-3). These detections. may indicate that ground water has transported

contaminants to a seep on the hillside, thereby contaminating a surface sediment location on the northern

side of the ridge. No seeps were identified during the 2001,2002, or 2004 sampling events, even though

a thorough search for seeps was made. Anecdotal observation indicates the visual detection of one seep

immediately south of well 01-02 in 2003 during a casual site visit (undocumented conversation between

TtNUS Program Geologist, Keith Henn, and TtNUS Task Order Manger, Tom Johnston).

• 050418/P 2-31 CTa 0315

• 

• 

• 

'2.5.6 . Discharge of Shallow Ground Water 

NSWC Crane 
SWMU 01 Corrective Measures Study 

Revision: 2 
Date: August 2005 

Section: 2 
Page 31 of 32 . 

The shallow sandstone has abase elevation of about 620 ft amsl (see Section 1.4.3). The sandstone 

crops out along the hillside about 150 to 200 feet north of the PBA. It is believed that contaminated 

ground water is flowing along the base of this sandstone toward the northern hillside and discharging into 

the thin soil and shallow weathered bedrock in the vicinity of wells 01-12; 01-13, and 01-20. The ground 

water does not necessarily discharge to the ground surface; it could be moving along the rock-soil 
. . 

interface. Where this shallow ground water intersects fractures in the weathered bedrock along the edge 

of the ridge, the ground water is seeping downward into. deeper rock strata (interlayered shales, siltstone, 

and sandstone) and affecting the water quality in monitoring wells 01-12,01-13, and 01-20. 
. . 

The main bulk of contaminants is migrating northwestward toward wells 01-25 and On05. By the time 

the plume reaches well 01-25 and On05 however, the groLind water flow direction is expected to shift 

northward and eventually approach the land surface at an elevation of about 615 to 620 feet amsl. 

. Shallow ground water is expected to flow to the north-northeast near wells 01-25 and On05, because the 

. potentiometric surface (Figure 1-10) suggests thatthe hydraulic gradient is to the north-northeast in the 

immediate vicinity of these two wells. 

2.5.7 Transfer of Contaminants to Shallow Soils, Vegetation, and .Gully Sediments 

Because contaminated ground water may approach the ground surface along the side of the northern 

slope, there is potential for contaminants to be transferred to shallow soil along the hillside or to surface 

water and sediment in the gullies on the sides and at the base of the northern slope. As discussed in 

Section 2.4.1, the volatility of these three COCs usually prevents them from accumulating or residing for 

any len'9th of time in surface or near-surface soil, sediment, or surface water. 

Two sediment samples (01SD0301 in 2001 and 01SD0302 in 2002) had very low detections of 

1,1,2,2-PCA (7 j.lg/kg and 9 j.lg/kg, respectively). The single location where these two samples were 

collected is shown on Figure 1-3). These detections. may indicate that ground water has transported 

contaminants to a seep on the hillside, thereby contaminating a surface sediment location on the northern 

side of the ridge. No seeps were identified during the 2001,2002, or 2004 sampling events, even though 

a thorough search for seeps was made. Anecdotal observation indicates the visual detection of one seep 

immediately south of well 01-02 in 2003 during a casual site visit (undocumented conversation between 

TtNUS Program Geologist, Keith Henn, and TtNUS Task Order Manger, Tom Johnston) . 
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It is common for seeps of low-flow rates to go undetected on a hillside in spring, summer, and fall

because the water can either be taken up by trees. and other vegetation (Le., evapotranspiration) or the

wet soil is hidden by grass, other ground vegetation, and/or dead leaves. Because of this, the existence

of seeps is expected and the seeps would provide a mechanism for COCs to volatilize when exposed to

the atmosphere at or near the land surface. VOCs were not detected in any surface water sample
" "

collected on the sides of the ridges. Note that the 1,1 ,2,2-PCA detected at the one sediment location did

not cause an exceedance of human health or ecological screening values and "therefore does not pose ~

risk.

•

•
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It is common for seeps of low-flow rates to go undetected on a hillside in spring, summer, and fall 

because the water can either be taken up by trees. and other vegetation (i.e., evapotranspiration) or the 

wet soil is hidden by grass, other ground vegetation, and/or dead leaves. Because of this, the existence 

of seeps is expected and the seeps would provide a mechanism for COCs to volatilize when exposed to 

the atmosphere at or near the land surface. VOCs were not detected in any surface water sample 
" " 

collected on the sides of the ridges. Note that the 1,1 ,2,2-PCA detected at the one sediment location did 

not cause an exceedance of human health or ecological screening values and "therefore does not pose ~ 

risk. 
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01GW0103 1/1 1/1 . 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GW0203 1/1 (4) 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GW0303 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW0403 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW0503 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1- 1/1 1/1
01 GW0603 1/1 NA NA NA NA NA NA NA. NA NA NA
01 GW0702 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW0803 1/1 NA NA NA NA NA NA . NA NA NA NA
01 GW0903 1/1 NA NA . NA NA NA NA NA NA NA NA
01GW1003. ·1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01GW1103 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01GW1202 1/1 NA NA NA NA NA NA NA NA NA NA
01GW1302 1/1 NA NA NA NA NA NA NA NA NA NA
01GW1403 1/1 . 1/1 . 1/1 1/1 . 1/1 1/1 .• 1/1 1/1 1/1 1/1 . 1/1
01GW1503 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01GW1601 0/1 (5) NA NA NA NA . NA NA NA NA NA NA
01GW1702 1/1 NA NA NA NA NA NA NA NA NA NA
01GW18Q2 1/1 NA NA NA. NA NA NA NA NA NA NA
01GW1902 1/1 1/1 1/1 1/1 1/1 111 1/1 1/1 1/1 1/1 1/1
01GW2002~ . 1/1 NA NA NA NA NA NA NA' NA NA NA
01GW2102 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW2202 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW2303 1/1 NA NA NA NA NA NA NA 'NA NA NA

Sample 10 

Ground Water 
01GW0103 
01 GW0203 
01 GW0303 
01 GW0403 
01 GW0503 
01 GW0603 
01 GW0702 
01 GW0803 
01 GW0903 
01GW1003. 
01GW1103 
01GW1202 
01GW1302 
01GW1403 
01GW1503 
01GW1601 
01GW1702 
01GW18Q2 
01GW1902 
01GW2002~ , 
01GW2102 
01 GW2202 
01 GW2303 

• 
TABLE 2-1 

SUMMARY OF SAMPLES COLLECTED VERSUS SAMPLES PROPOSED (BY ANALYTICAL FRACTION) 

SWMU 01 - MUSTARD GAS BURIAL GROUND (1) 

1/1 1/1 
111 (4) 1/1 
1/1 NA 
1/1 NA 
1/1 1/1 
1/1 NA 
1/1 NA 
1/1 NA 
1/1 NA 
·1/1 111 
1/1 1/1 
1/1 NA 
1/1 NA 
1/1 . 111 ' 
1/1 1/1 

0/1(5) NA 
1/1 NA 
1/1 NA 
1/1 1/1 
1/1 NA 
1/1 NA 
1/1 NA 
1/1 NA 

CII 
, "C ' 
';: 
o 
::i: 
o 

1/1 
1/1 
NA 
NA 
1/1 
NA 
NA 
NA 
NA 
1/1 
1/1 
NA 
NA 
1/1 
1/1 
NA 
NA 
NA 
1/1 
NA 
NA 
NA 
NA 

NSWCCRANE 
CRANE INDIANA 

PAGE 1 OF 3 

Laboratory Natural Attenuation Parameters 
CII 

,~ CII""": 
CIIt') "C "C I: I: 

CII 1:0 CII ,~ g CII CII ctl I: - 'Eo ~ I: CII > 0') 0')0 ca '0 ::: ca ca o ca CII 0 ... .0 
J:O CII 0') CII CII ... ° ... :::l CII ... ctl CII"C ca 

C/) iii CII Ci°<!' ,- >- ~O OJ: -ca 0 0-
~ 

~ 

1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
NA NA NA NA NA 
NA NA NA NA NA 
1/1 1/1 1/1 1/1 1/1 
NA NA NA NA NA. 
NA NA NA NA NA 
NA NA NA NA ' NA 

. NA NA NA NA NA 
1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
NA NA NA NA NA 
NA NA NA NA NA 
1/1 . 1/1 1/1 .. 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
NA NA NA NA NA 
NA NA NA NA NA 
NA, NA NA NA NA 
1/1 1/1 111 1/1 1/1 
NA NA NA NA NA-
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

,~ 
I: >-
~I: 

t: 
ctl 

.... 0 LL CII 
CII:E 0.0 

.E ... u 
ctl ~ ct' iii 0 '. '0 -0 > 

~ 

1/1 1/1 
1/1 1/1 
NA NA 
NA NA 
1/1- 1/1 
NA NA 
NA NA 
NA NA 
NA NA 
1/1 1/1 
1/1 1/1 
NA NA 
NA NA 
1/1 1/1 
1/1 1/1 
NA NA 
NA NA 
NA NA 
1/1 1/1 
NA NA 
NA NA 
NA NA 

'NA NA 

•• 

ct E~ 
Z ... 
~ 

CII -CII 
:!2 E 
CII ca 
U:. ... 

ca 
Q. 

1/1 
1/1 
NA 
NA 
1/1 
NA 
NA 
NA 
NA 
1/1 
1/1 
NA 
NA 

. 1/1 
1/1 
NA 
NA 
NA 
1/1 
NA 
NA 
NA 
NA 



~\'

TABLE 2-1

SUMMARY OF SAMPLES COLLECTED VERSUS SAMPLES PROPOSED (BY ANALYTICAL FRACTION)
SWMU 01 - MUSTARD GAS BURIAL GROUND (1) .

NSWCCRANE
CRANE INDIANA

PAGE 2 OF3

Laboratory Natural Attenuation Parameters
lD QI l/l

.~
0

~- l/l_ < el/l0 ';: c:
l/l 1.0.

_.
QI

QlC')
~ 0.",

"C c: c: as c:QlN z- QI C:O QI QI as c:. as Z ...
== CD

"C - 'Eo >'- ~ > Ol OlO ~ o. LL l/l :: g
Sample ID -- +z .;: as _ c: ~

- 0 ... .0 0.0 QI:E QIas 1.0 l/l 0 := as as o as l/l o ... ° ... c: ... == 0 !:! E-..,. QI as :E :J J:O ~ ~ as ~"C
_ as - as

g~ -- CJ) .so iijO 16< ,~ asas 0 --l/l cO Cl .- >-
;: ... .s as OJ: 0 - (5 LL iU

~ 0- 0 > c.CJ) Z l- I- 1-.

01 GW2402 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GW2503 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

Ground Water Continued
01 GW2603 1/1 NA NA NA NA NA NA NA NA NA NA
01 GW2702 1/1- NA NA NA NA- NA NA -NA NA NA NA

01GWC0103 1/1 . NA NA NA - NA NA NA NA NA NA NA
. 01GWT0204 1/1 • NA NA NA NA NA NA NA NA . NA NA

01 GWT0302 1/1 NA . NA NA NA NA NA NA NA NA NA
01 GWT0402 1/1 NA NA NA NA NA NA NA NA NA NA
01 GWT0502 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GWT0601 1/1 NA NA NA NA NA NA NA NA NA NA
01 GWT0701 1/1 NA NA NA NA NA NA NA NA NA NA

Ground Water
Totals 33/34 11/11 11/11 11/11 11/11 11/11 11/11 11/11 11/11 11/11 11/11

Subsurface Soil (Test Pit Bottoms)
01TP020506 1/1 NA NA NA NA NA NA NA NA NA NA
01TP010607 1/1 NA NA NA NA NA NA NA NA NA NA
01 TP040607 1/1 NA NA NA NA NA NA NA NA NA NA
01 TP050607 1/1 NA NA NA NA NA NA NA NA NA NA
01 TP060506 1/1 NA NA NA 'NA NA NA NA NA NA NA
01 TP080506 1/1 NA NA NA NA NA NA NA . NA NA NA
Surface Soil

Totals 6/6 NA NA NA NA NA NA NA NA NA NA
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Ground Water Field Duplicates
01 GW2002-D 1/0(6) NA NA NA NA NA NA NA NA NA NA
01GW0103-D 1/1 1/1 ' 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01GW1103-D 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GW0203-D 1/1 1/1 1/1 1/1" 1/1 1/1 1/1 1/1 1/1 1/1 1/1
01 GW0503-D 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

GWFieid
Duplicate

Totals 5/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4
Soil Field Duplicates
01TP01-D 1/1 NA NA NA NA NA NA NA NA NA NA

.-
Soil Duplicate

Totals 1/1 NA NA NA NA NA NA NA NA NA NA

NA =Not Applicable.

1 Number of samples analyzed/Number of samples proposed.

2 Dissolved organic gases comprise acetylene, n-butane, i-butane, ethane, ethene, methane, propane, and propene.

3 Monitored natural attenuation (MNA) field parameters include field measurements of alkalinity, carbon dioxide, dissolved oxygen,
hydrogen sulfide, iron (+2), manganese (+2), nitrite (as N), and sulfide (SOP CT0315-16).

4 Several original VOC results were rejected; tiowever, the duplicate data for this sample were verified to be of acceptable quality to replace the original data set.

5 Well 01-16, for which no sample was collected, has historically been dry and did not yield enough water to be sampled in this field event.

6 This sample was not scheduled and is an extra sample.
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Ground Water Field Duplicates 

01 GW2002-D 1/0(6) NA NA NA NA NA NA NA NA NA 
01GW0103-D 1/1 1/1 . 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
01GW1103-D 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 
01 GW0203-D 1/1 1/1 1/1 1/1" 1/1 1/1 1/1 1/1 1/1 1/1 
01 GW0503-D 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 

GWFieid 
Duplicate 

Totals 5/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 4/4 
Soil Field Duplicates 
01TP01-D 1/1 NA NA NA NA NA NA NA NA NA 

--
Soil Duplicate 

Totals 1/1 NA NA NA NA NA NA NA NA NA 

NA = Not Applicable. 

1 Number of samples analyzed/Number of samples proposed. 

2 Dissolved organic gases comprise acetylene, n-butane, i-butane, ethane, ethene, methane, propane, and propene. 

3 Monitored natural attenuation (MNA) field parameters include field measurements of alkalinity, carbon dioxide, dissolved oxygen, 
hydrogen sulfide, iron (+2), manganese (+2), nitrite (as N), and sulfide (SOP CT0315-16). 

4 Several original VOC results were rejected; however, the duplicate data for this sample were verified to be of acceptable quality to replace the original data set. 

5 Well 01-16,. for which no sample was collected, has historically been dry and did not yield enough water to be sampled in this field event. 

6 This sample was not scheduled and is an extra sample. 
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TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWCCRANE

CRANE INDIANA
PAGE 1 OF7

Concentration,
Well Parameter Year Sample Number ~gIL

01-02 1,1 ,2,2-TETRACHLOROETHANE 2001 01GW0201 38000
2002 01 GW0202 30
2004 01GW0203· 52

01 GW0203-D 59
1,1,2-TRICHLOROETHANE 2002 01 GW0202 0.6

2004 01 GW0203 ·0.7
01GW0203-D 1

CHLOROFORM 2001 01GW0201 840·
2002 01 GW0202 1
2004 01 GW0203 1

01 GW0203-D 2
TETRACHLOROETHENE 2001 01 GW0201 370

2002 01 GW0202 1
2004 01 GW0203 1

01 GW0203-D 2
TRICHLOROETHENE 2001 01 GW0201 16000

2002· 01 GW0202 20
2004 01 GW0203 30

01 GW0203-D 31
01-03 CHLOROFORM 2004 01 GW0303 0.7
01-05 1,1 ,2,2-TETRACHLOROETHANE . 2001 01GW0501 9

2002 01 GW0502 8
2004 . 01 GW0503 6

01 GW0503-D 6
1,1,2-TRICHLOROETHANE 2001 01GW0501 9

2002 01 GW0502 11
2004 . 01GW0503 5

01 GW0503-D 5
1,1-DICHLOROETHENE 2001 01 GW0501 0.2
CIS-1,2-DICHLOROETHENE 2001 01 GW0501 2

2002 01 GW0502 2
2004 01 GW0503 2

01 GW0503-D 2
TETRACHLOROETHENE .2001 . 01 GW0501 2

2002 01 GW0502 2
2004 01 GW0503 1

01 GW0503-D 1
TRANS-1,2-DICHLOROETHENE 2001 01 GW0501 0.3
TRICHLOROETHENE 2001 01GW0501 550

2002 01 GW0502 840
2004 01 GW0503 320

01 GW0503-D 320

•

•

•

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 
01-02 

01-03 
01-05 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE INDIANA 
PAGE 1 OF7 

Parameter Year Sample Number 
1,1 ,2,2-TETRACHLOROETHAN E 2001 01GW0201 

2002 01 GW0202 
2004 01GW0203· 

01 GW0203-D 
1,1,2-TRICHLOROETHANE 2002 01 GW0202 

2004 01 GW0203 
01GW0203-D 

CHLOROFORM 2001 01GW0201 
2002 01 GW0202 
2004 01 GW0203 

01 GW0203-D 
TETRACHLOROETHENE 2001 01 GW0201 

2002 01 GW0202 
2004 01 GW0203 

01 GW0203-D 
TRICHLOROETHENE 2001 01 GW0201 

2002· 01 GW0202 
2004 01 GW0203 

01 GW0203-D 
CHLOROFORM 2004 01 GW0303 
1,1 ,2.2-TETRACHLOROETHAN E . 2001 01GW0501 

2002 01 GW0502 
2004 . 01 GW0503 

01 GW0503-D 
1,1,2-TRICHLOROETHANE 2001 01GW0501 

2002 01 GW0502 
2004 . 01GW0503 

01 GW0503-D 
1,1-DICHLOROETHENE 2001 01 GW0501 
CIS-1,2-DICHLOROETHENE 2001 01 GW0501 

2002 01 GW0502 
2004 01 GW0503 

01 GW0503-D 
TETRACHLOROETHENE .2001 . 01 GW0501 

2002 01 GW0502 
2004 01 GW0503 

01 GW0503-D 
TRANS-1,2-DICHLOROETHENE 2001 01 GW0501 
TRICHLOROETHENE 2001 01GW0501 

2002 01 GW0502 
2004 01 GW0503 

01 GW0503-D 

Concentration, 
~g/L 

38000 
30 
52 
59 
0.6 

·0.7 
1 

840· 
1 
1 
2 

370 
1 
1 
2 

16000 
20 
30 
31 
0.7 
9 
8 
6 
6 
9 

11 
5 
5 

0.2 
2 
2 
2 
2 
2 
2 
1 
1 

0.3 
550 
840 
320 
320 

• 

• 

• 



•

•

•

TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS .
ONLY) .

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWCCRANE

CRANE INDIANA
PAGE 2 OF7

Concentration,
Well Parameter Year Sample Number ~g/L

.01-0B .1,1,2,2-TETRACHLOROETHANE 2002 01 GWOB02 3
01 GWOB02-D 3

2004 01 GWOB03 4
1,1,2-TRICHLOROETHANE 2001 01 GWOB01 0.6

2002 01 GWOB02 3
01GWOB02~D 3

2004 01 GWOB03 5
CIS-1,2-DICHLOROETHENE 2002 01 GWOB02-D 0.5

2004 01 GWOB03 1
TRICHLOROETHENE 2001 01 GWOB01 ,4

2002 01 GWOB02 7
01GWOB02~D 7

2004 01 GWOB03 10
01-10 TRICHLOROETHENE 2001 01GW1001 0.4
01-11 1,1,1,2-TETRACHLOROETHANE 2001 01GW1101 3

1,1,2,2-TETRACHLOROETHANE 2001 01GW1101 170
2002 01GW1102 1

1,1,2-TRICHLOROETHAN E 2001 01GW1101 5
1,1-DICHLOROETHENE 2001 01GW1101 0.7
1,2-DICHL0ROETHANE 2001 01GW1101 4
CHLOROFORM 2001 01GW1101 15

2002 01GW1102 0.7
CIS-1,2-DICHLOROETHENE 2001 01GW1101 5
METHYLENE CHLORIDE 2002 01GW1102 1
TETRACHLOROETHENE 2001 01GW1101 6

2002 01GW1102 2
2004 01GW1103 1

01GW1103~D 1
TRANS-1,2-DICHLOROETHENE 2001 01GW1101 2
TRICHLOROETHENE 2001 01GW1101 1BO

2002 . 01GW1102 15
2004 01GW1103 3

, 01GW1103-D 4
01-12(2) 1,1,1,2-TETRACHLOROETHANE 2004 01GW1202 1

1,1,2,2-TETRACHLOROETHANE 2001 01GW1201 . 230
2004 01GW1202 320

1,1,2-TRICHLOROETHANE 2004 01GW1202 9.
1,1-DICHLOROETHENE 2004 01GW1202 0.5
1,2-DICHLOROETHANE 2004 01GW1202 2
CHLOROFORM 2001 01GW1201 ·9

2004 01GW1202 9
CIS-1,2-DICHLOROETHENE 2004 01GW1202 5

• 

• 

• 

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS . 

Well 
.01-0B 

01-10 
01-11 

01-12(2) 

ONLY) . 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE INDIANA 
PAGE 2 OF7 

Parameter Year Sample Number 
.1,1,2,2-TETRACHLOROETHANE 2002 01 GWOB02 

01 GWOB02-D 
2004 01 GWOB03 

1,1,2-TRICHLOROETHANE 2001 01 GW0801 
2002 01 GWOB02 

01GWOB02~D 

2004 01 GWOB03 
CIS-1,2-DICHLOROETHENE 2002 01 GWOB02-D 

2004 01 GWOB03 
TRICHLOROETHENE 2001 01 GWOB01 

2002 01 GW0802 
01GW0802~D 

2004 01 GW0803 
TRICHLOROETHENE 2001 01GW1001 
1,1,1,2-TETRACHLOROETHANE 2001 01GW1101 
1,1,2,2-TETRACHLOROETHANE 2001 01GW1101 

2002 01GW1102 
1,1,2-TRICHLOROETHAN E 2001 01GW1101 
1,1-DICHLOROETHENE 2001 01GW1101 
1,2-DICHL0ROETHANE 2001 01GW1101 
CHLOROFORM 2001 01GW1101 

2002 01GW1102 
CIS-1,2-DICHLOROETHENE 2001 01GW1101 
METHYLENE CHLORIDE 2002 01GW1102 
TETRACHLOROETHENE 2001 01GW1101 

2002 01GW1102 
2004 01GW1103 

01GW1103~D 

TRANS-1,2-DICHLOROETHENE 2001 01GW1101 
TRICHLOROETHENE 2001 01GW1101 

2002 . 01GW1102 
2004 01GW1103 

, 01GW1103-D 

1,1,1,2-TETRACHLOROETHANE 2004 01GW1202 
1,1,2,2-TETRACHLOROETHANE 2001 01GW1201 ' 

2004 01GW1202 
1,1,2-TRICHLOROETHANE 2004 01GW1202 
1,1-DICHLOROETHENE 2004 01GW1202 
1,2-DICHLOROETHANE 2004 01GW1202 
CHLOROFORM 2001 01GW1201 

2004 01GW1202 
CIS-1,2-DICHLOROETHENE 2004 01GW1202 

Concentration, 
~glL 

3 
3 
4 

0.6 
3 
3 
5 

0.5 
1 

,4 
7 
7 
10 
0.4 
3 

170 
1 
5 

0.7 
4 
15 
0.7 
5 
1 
6 
2 
1 
1 
2 

1BO 
15 
3 
4 

1 
230 
320 

9. 
0.5 
2 
,9 

9 
5 



TABLE 2·2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWC CRANE

CRANE INDIANA
PAGE30F7

Concentration,
Well Parameter Year Sample'Number ~g/L

TETRACHLOROETHENE 2004 01GW1202 4
TRANS-1,2-DICHLOROETHENE 2004 01GW1202 2
TRICHLOROETHENE 2001 01GW1201 190

2004 01GW1202 220
01"13(2) 1,1,2,2-TETRACHLOROETHANE 2001 01GW1301 9

01GW1301-D 12
2004 01GW1302 32

1,1,2-TRICHLOROETHANE 2001 OtGW1301-D 0.4
2004 01GW1302 1

CHLOROFORM 2004 01GW1302 0,8
CIS-1,2-DICHLOROETHENE 2001 01GW1301-D 0.7

2004 01GW1302 0.6
TRICHLOROETHENE 2001 01GW1301 8

01GW1301-D 13.
2004 01GW1302 18

01-14 1,1,2,2-TETRACHLOROETHANE 2001 01GW1401 El
I

2004. 01GW1403 6
1,1,2-TRICHLOROETHANE 2001 01GW1401 0.4
1,2-DICHLOROETHANE 2001 01GW1401 0.3

. CHLOROFORM \ . 2001 01GW1401 0.1
CIS-1,2-DICHLOROETHENE 2001 .01GW1401 0.9

2002 01GW1402 1.
2004 01GW1403 1

. TRANS-1,2-DICHLOROETHENE 2001 01GW1401 0.3
2002 01GW1402 0.4

TRICHLOROETHENE 2001 01GW1401 20
2002 01GW1402 26
2004 01GW1403 21

01-15 1,1,1,2-TETRACHLOROETHANE 2002 01GW1502 1
1,1,2,2-TETRACHLOROETHANE 2001 01GW1501 250

2002 01GW1502 230
2004 \ 01GW1503 49

1,1,2-TRICHLOROETHANE 2001 01GW1501 14
)

2002 01GW1502 16
2004 01GW1503 3

1,1-DICHLOROETHENE 2002 01GW1502 1.
1,2-DICHLOROETHANE 2002 01GW1502 9

2004 01GW1503 1
CHLOROFORM 2002 01GW1502 6

2004 01GW1503· 1

(

•

•

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 

01"13(2) 

01-14 

01-15 

SWMU 01 - MUSTARD .GAS BURIAL GROUND 
NSWC CRANE 

CRANE INDIANA 
PAGE30F7 

Parameter Year Sample 'Number 
TETRACHLOROETHENE 2004 01GW1202 
TRANS-1,2-DICHLOROETHENE 2004 01GW1202 
TRICHLOROETHENE 2001 01GW1201 

2004 01GW1202 

1,1,2,2-TETRACHLOROETHANE 2001 01GW1301 
01GW1301-D 

2004 01GW1302 
1,1,2-TRICHLOROETHANE 2001 OtGW1301-D 

2004. 01GW1302 
CHLOROFORM 2004 01GW1302 
CIS-1,2-DICHLOROETHENE 2001 01GW1301-D 

2004 01GW1302 
TRICHLOROETHENE 2001 01GW1301 

01GW1301-D 
2004 01GW1302 

1,1,2,2-TETRACHLOROETHANE 2001 01GW1401 
I 

2004. 01GW1403 
1,1,2-TRICHLOROETHANE 2001 01GW1401 
1,2-DICHLOROETHANE 2001 01GW1401 

. CHLOROFORM \ . 2001 01GW1401 
CIS-1,2-DICHLOROETHENE 2001 .01GW1401 

2002 01GW1402 
2004 01GW1403 

. TRANS-1,2-DICHLOROETHENE 2001 01GW1401 
2002 01GW1402 

TRICHLOROETHENE 2001 01GW1401 
2002 01GW1402 
2004 01GW1403 

1,1,1,2-TETRACHLOROETHAN E 2002 01GW1502 
1,1,2,2-TETRACHLOROETHANE 2001 01GW1501 

2002 01GW1502 
2004 \ 01GW1503 

1,1,2-TRICHLOROETHANE 2001 01GW1501 
) 

2002 01GW1502 
2004 01GW1503 

1,1-DICHLOROETHENE 2002 01GW1502 
1,2-DICHLOROETHANE 2002 01GW1502 

2004 01GW1503 
CHLOROFORM 2002 01GW1502 

2004 01GW1503· 

( 

Concentration, 
~glL 

4 
2 

190 
220 

9 
12 
32 
0.4 
1 

0,8 
0.7 
0.6 
8 
13. 
18 

El 
6 

0.4 
0.3 
0.1 
0.9 
1. 
1 

0.3 
0.4 
20 
26 
21 
1 

250 
230 
49 
14 
16 
3 
1 
9 
1 
6 
1 

• 

• 



• TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWCCRANE

CRANE INDIANA
. PAGE40F7

•

•

(

Concentration,
Well Parameter Year Sample Number 5- JJglL

CIS-1,2-DICHLOROETHENE 2002 01GW1502 9
2004 01GW1503 2.

TETRACHLOROETHENE 2002 01GW1502 5
. 2004 01GW1503 1

TRANS-1,2-DICHLOROETHENE 2002 01GW1502 3
2004 01GW1503 0.6

TRICHLOROETHENE 2001 01GW1501 310
2002 01GW1502 360
2004 01GW1503 51

01-17(2) 1,1,1,2-TETRACHLOROETHANE 2001 01GW1701 0.3
01GW1701-D 0.3

2004 01GW1702 0.6
1,1,2,2-TETRACHLOROETHANE 2001 01GW1701 10

01GW1701-D 10
2004 01 GW1702 8

1,1,2-TRICHLOROETHANE 2001 01GW1701 0.8
01GW1701-D 0.8

2004 01GW1702 0.9
1,1-DICHLOROETHENE 2001 01GW1701 0.4

01GW1701-D 0.4
2004 01GW1702 0.5

1,2-DICHLOROETHANE 2001 01GW1701 1
2004 01 GW1702 1

CHLOROFORM 2001 01GW1701 4
01GW1701-D 4.

2004 01GW1702 5.
CIS-1,2-DICHLOROETHENE 2001 01GW1701 1

01GW1701-D 1
i

2004 01 GW1702 1
TETRACHLOROETHENE 2001 01GW1701 J 1

'. 01GW1701-D 1
·2004 01 GW1702 1

TRANS-l,2-DICHLOROETHENE 2001 01GW1701 0.7
OfGW1701-D 0.7

2004 01 GW1702 0.9
TRICHLOROETHENE 2001 01 GW1701 45

01GW1701-D 44
, 2004 01GW1702 56

01-18(2) 1,1,2,2-TETRACHLOROETHANE 2001 . 01GW1801 0.3
METHYLENE CHLORIDE 2001 01GW1801 0.2
TRICHLOROETHENE 2001 01GW1801 5

• 

• 

• 

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 

01-17(2) 

( 

, 
01-18(2) 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE INDIANA 
.PAGE40F7 

Parameter Year Sample Number 
CIS-1,2-DICHLOROETHENE 2002 01GW1502 

2004 01GW1503 
TETRACHLOROETHENE 2002 01GW1502 

. 2004 01GW1503 
TRANS-1,2-DICHLOROETHENE 2002 01GW1502 

2004 01GW1503 
TRICHLOROETHENE 2001 01GW1501 

2002 01GW1502 
2004 01GW1503 

1,1,1,2-TETRACHLOROETHANE 2001 01GW1701 
01GW1701-D 

2004 01GW1702 
1,1,2,2-TETRACHLOROETHANE 2001 01GW1701 

01GW1701-D 
2004 01 GW1702 

l,1,2-TRICHLOROETHANE 2001 01GW1701 
01GW1701-D 

2004 01GW1702 
1,1-DICHLOROETHENE 2001 01GW1701 

01GW1701-D 
2004 01GW1702 

1,2-DICHLOROETHANE 2001 01GW1701 
2004 01 GW1702 

CHLOROFORM 2001 01GW1701 
01GW1701-D 

2004 01GW1702 
CIS-1,2-DICHLOROETHENE 2001 01GW1701 

01GW1701-D 
i 

2004 01GW1702 
TETRACHLOROETHENE 2001 01GW1701 

'. 01GW1701-D 
·2004 01GW1702 

TRANS-l,2-DICHLOROETHENE 2001 01GW1701 
OfGW1701-D 

2004 01 GW1702 
TRICHLOROETHENE 2001 01 GW1701 

01GW1701-D 
2004 01GW1702 

1,1,2,2-TETRACHLOROETHANE 2001 . 01GW1801 
METHYLENE CHLORIDE 2001 01GW1801 
TRICHLOROETHENE 2001 01GW1801 

Concentration, 
j. 

IJglL 
9 
2. 
5 
1 
3 

0.6 
310 
360 
51 

0.3 
0.3 
0.6 
10 
10 
8 

0.8 
0.8 
0.9 
0.4 
0.4 
0.5 
1 
1 
4 
4. 
5. 
1 
1 
1 

J 1 
1 
1 

0.7 
0.7 
0.9 
45 
44 
56 
0.3 
0.2 
5 



TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01· MUSTARD GAS BURIAL GROUND
NSWCCRANE

CRANE INDIANA
PAGE50F7

Concentration,
Well Parameter Year Sample Number ~g/L

01-19(2) 1,1,1,2-TETRACHLORO·ETHANE 2001 01GW1901 5
1,1,2,~-TETRACHLOROETHANE ·2001 01GW1901 270

2004 01GW1902 280
1,1,2-TRICHLOROETHANE ·2001 01GW1901 9

2004 01GW1902 0.8·
1,1-DICHLOROETHENE 2001 01GW1901 2
1,2-DICHLOROETHANE 2001 01GW1901 10
CHLOROFORM 2001 01GW1901 27

2004 . 01GW1902 2
CIS-1,2-DICHLOROETHENE 2001 01GW1901 8
METHYLENE CHLORIDE 2001 01GW1901 0.4
TETRACHLOROETHENE 2001 01GW1901 6

2004 01GW1902 2
TRANS-1,2-DICHLOROETHENE 2001 01GW1901 3
TRICHLOROETHENE 2001 01GW1901 300

I
2004 ·01GW1902 380

01-20(2) 1,1,2,2-TETRACHLOROETHANE 2001 01GW2001 30
2004 01 GW2002 37

01 GW2002-D 31
1,1,2-TRICHLOROETHANE 2001 01 GW2001 0.6

2004 01 GW2002 0.8
01 GW2002-D 0.6

CHLOROFORM 2004 01 GW2002 0.5
METHYLENE CHLORIDE 2001 01GW2001· 0.3
TRICHLOROETHENE 2001 01 GW2001 30

2004 01 GW2002 25
01 GW2002-D 20

01-22(2) 1,1,1,2-TETRACHLOROETHANE 2001 01 GW2201 2
2004 01 GW2202 2

1,1,2,2-TETRACHLOROETHANE 2001 01 GW2201 150
2004 01 GW2202 71

1,1,2-TRICHLOROETHANE 2001 01 GW2201 4
2004 01 GW2202 4

1,1-DICHLOROETH~NE 2001 01 GW2201 0.8
2004 01 GW2202 0.9

1,2-DICHLOROETHANE 2004 01 GW2202 4
CHLOROFORM 2001 01 GW2201 . 15

2004 01 GW2202 15
CIS-1,2-DICHLOROETHENE 2001 01 GW2201 4

2004 01 GW2202 4
METHYLENE CHLORIDE 2001 01 GW2201 0.3

•

•

•••

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 
01-19(2) 

I 

01-20(2) 

01-22(2) 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE INDIANA 
PAGE50F7 

Parameter Year Sample Number 
1,1,1,2-TETRACHLORO'ETHANE 2001 01GW1901 
1,1,2,?-TETRACHLOROETHANE ' 2001 01GW1901 

2004 01GW1902 
1,1,2-TRICHLOROETHANE ' 2001 01GW1901 

2004 01GW1902 
1,1-DICHLOROETHENE 2001 01GW1901 
1,2-DICHLOROETHANE 2001 01GW1901 
CHLOROFORM 2001 01GW1901 

2004 ' 01GW1902 
CIS-1,2-DICHLOROETHENE 2001 01GW1901 
METHYLENE CHLORIDE 2001 01GW1901 
TETRACHLOROETHENE 2001 01GW1901 

2004 01GW1902 
TRANS-1,2-DICHLOROETHENE 2001 01GW1901 
TRICHLOROETHENE 2001 01GW1901 

2004 . 01GW1902 

1,1,2,2-TETRACHLOROETHANE 2001 01GW2001 
2004 01 GW2002 

01 GW2002-D 
1,1,2-TRICHLOROETHANE 2001 01 GW2001 

2004 01 GW2002 
01 GW2002-D 

CHLOROFORM 2004 01 GW2002 
METHYLENE CHLORIDE 2001 01 GW2001, 
TRICHLOROETHENE 2001 01 GW2001 

2004 01 GW2002 
01 GW2002-D 

1,1,1,2-TETRACHLOROETHANE 2001 01 GW2201 
2004 01 GW2202 

1,1,2,2-TETRACHLOROETHANE 2001 01 GW2201 
2004 01 GW2202 

1,1,2-TRICHLOROETHANE 2001 01 GW2201 
2004 01 GW2202 

1,1-DICHLOROETH~NE 2001 01 GW2201 
2004 01 GW2202 

1,2-DICHLOROETHANE 2004 01 GW2202 
CHLOROFORM 2001 01 GW2201 

2004 01 GW2202 
CIS-1,2-DICHLOROETHENE 2001 01 GW2201 

2004 01 GW2202 
METHYLENE CHLORIDE 2001 01 GW2201 

Concentration, 
~glL 

5 
270 
280 

9 
0.8 ' 
2 
10 
27 
2 
8 

0.4 
6 
2 
3 

300 
380 

30 
37 
31 
0.6 
0.8 
0.6 
0.5 
0.3 
30 
25 
20 

2 
2 

150 
71 
4 
4 

0.8 
0.9 
4 

. 15 
15 
4 
4 

0.3 

• 

• 

". 



•

•

TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWC CRANE

CRANE INDIANA
PAGE 6 OF7

Concentration,
Well Parameter Year Sample Number. ~g1L

TETRACHLOROETHENE 2001 01 GW2201 S
2004 01 GW2202 S

TRANS-1,2-DICHLOROETHENE 2001 01 GW2201 2
2004 01 GW2202 2

TRICHLOROETHENE 2001 01 GW2201 120
2004 01 GW2202 150

·01-2S· TETRACHLOROETHENE 2004 01 GW2S0S 1
01-24(2) TRICHLOROETHENE 2001 01 GW2401 0.4
01-25 1,1,1,2-TETRACHLOROETHANE 2001 01GW2501 2

2002 01 GW2502 1
2004 01 GW250S 1

1,1,2,2-TETRACHLOROETHANE 2001 01 GW2501 S2
2002 01 GW2502 24
2004 01 GW250S 29

1,1,2-TRICHLOROETHANE 2002 01 GW2502 2
2004 01 GW250S 2

·1,1-DICHLOROETHENE 2004 01 GW2503 0.5
. 1,2-DIGHLOROETHANE 2002 01GW2502 . 2

,2004 01 GW250S 2
CHLOROFORM 2001 01 GW2501 7

2002 01 GW2502 6
2004 01 GW2503 7

. CIS-1,2-DICHLOROETHENE 2002 01 GW2502 2
2004 01 GW250S 2

METHYLENE CHLORIDE 2002 01 GW2502 1
TETRACHLOROETHENE 2002 01 GW2502 1

2004 .01GW2503 .1
TRANS-1,2-DICHLOROETHENE 2002 01 GW2502 0.8

2004 01 GW2503 0.9
TRICHLOROETHENE 2001 01 GW2501 65

200~ 01 GW2502 74
2004 01 GW2503 96

01-27(2) 1,1,2,2-TETRACHLOROETHANE 2004 01 GW2702 0.6
01C01 TRICHLOROETHENE 2004 01GWC010S 1
01T02 METHYLENE CHLORIDE . 2001 01 GWT0201 0.2

TRICHLOROETHENE 2001 01 GWT0201 0.2
01 GWT0202 0.2

onos TRICHLOROETHENE 2002 01 GWTOS01 1
01T05 1,1,2,2-TETRACHLOROETHANE 2002 01 GWT0501 2

2004 01 GWT0502 3
CHLOROFORM 2002 01 GWT0501 1

• 

• 

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 

·01-23· 
01-24(2) 

01-25 

01-27(2) 

01C01 
01T02 

01T03 
01T05 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE 

CRANE INDIANA 
PAGE 6 OF7 

Parameter Year Sample Number. 
TETRACHLOROETHENE 2001 01 GW2201 

2004 01 GW2202 
TRANS-1,2-DICHLOROETHENE 2001 01 GW2201 

2004 01 GW2202 
TRICHLOROETHENE 2001 01 GW2201 

2004 01 GW2202 
TETRACHLOROETHENE 2004 01 GW2303 
TRICHLOROETHENE 2001 01 GW2401 
1,1,1,2-TETRACHLOROETHANE 2001 01GW2501 

2002 01 GW2502 
2004 01 GW2503 

1,1,2,2-TETRACHLOROETHANE 2001 01 GW2501 
2002 01 GW2502 
2004 01 GW2503 

1,1,2-TRICHLOROETHANE 2002 01 GW2502 
2004 01 GW2503 

·1,1-DICHLOROETHENE 2004 01 GW2503 
. 1,2-DIGHLOROETHANE 2002 01GW2502 . 

,2004 01 GW2503 
CHLOROFORM 2001 01 GW2501 

2002 01 GW2502 
2004 01 GW2503 

. CIS-1,2-DICHLOROETHENE 2002 01 GW2502 
2004 01 GW2503 

METHYLENE CHLORIDE 2002 01 GW2502 
TETRACHLOROETHENE 2002 01 GW2502 

2004 .01GW2503 
TRANS-1,2-DICHLOROETHENE 2002 01 GW2502 

2004 01 GW2503 
TRICHLOROETHENE 2001 01 GW2501 

200~ 01 GW2502 
2004 01 GW2503 

1,1,2,2-TETRACHLOROETHANE 2004 01 GW2702 
TRICHLOROETHENE 2004 01GWC0103 
METHYLENE CHLORIDE . 2001 01 GWT0201 
TRICHLOROETHENE 2001 01 GWT0201 

01 GWT0202 
TRICHLOROETHENE 2002 01 GWT0301 
1,1,2,2-TETRACHLOROETHANE 2002 01 GWT0501 

2004 01 GWT0502 
CHLOROFORM 2002 01 GWT0501 

Concentration, 
~glL 

3 
3 
2 
2 

120 
150 

1 
0.4 
2 
1 
1 

32 
24 
29 
2 
2 

0.5 
2 
2 
7 
6 
7 
2 
2 
1 
1 
.1 

0.8 
0.9 
65 
74 
96 

0.6 
1 

0.2 
0.2 
0.2 
1 
2 
3 
1 



TABLE 2-2

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS
ONLY)

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWCCRANE

CRANE INDIANA
PAGE70F7

Concentration,
Well Parameter Year Sample Number J.lg/L

TRICHLOROETHENE 2002 ·01GWT0501 2
2004 01 GWT0502 3

01 T07(2) 1,1,1,2-TETRACHLOROETHANE 2004 01 GWT0701 45
1,1,2,2-TETRACHLOROETHANE 2004 01 GWT0701 660
1,1,2-TRICHLOROETHANE 2004 01 GWT0701 -16
1,1-DICHLOROETHANE 2004 01 GWT0701 0.5
1,1-DICHLOROETHENE 2004 01 GWT0701 4
1,2-DICHLOROETHANE 2004 01 GWT0701 17
CARBON TETRACHLORIDE 2004· 01 GWT0701 10
CHLOROFORM 2004 01 GWT0701 790
CIS-1,2-DICHLOROETHENE 2004 01 GWT0701 14
METHYLENE CHLORIDE 2004 01 GWT0701 15
TETRACHLOROETHENE . 2004 01 GWT0701 130
TRANS-1,2-DICHLOROETHENE 2004 01 GWT0701 11
TRICHLOROETHENE 2004 01 GWT0701 620
VINYL CHLORIDE 2004 01GWT0701 .1

. Ilg/L = micrograms per liter

1 Only detectable concentrations are listed. If a round number appears to be missing, .
it·could be that the chemical was not detected or the well was not sampled.
All wells were sampled-in Round 3 (January/February, 2004) except for the dry well, 01-16.

2 This well was not sampled. in Round 2 (May/June 2002).

•

•

TABLE 2-2 

CHLORINATED VOLATILE ORGANIC COMPOUND DATA FOR THE PERIOD 2001 TO 2004 (DETECTIONS 
ONLY) 

Well 

01 T07(2) 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWCCRANE 

CRANE INDIANA 
PAGE70F7 

Parameter Year Sample Number 
TRICHLOROETHENE 2002 ·01GWT0501 

2004 01 GWT0502 
1,1,1,2-TETRACHLOROETHANE 2004 01 GWT0701 
1,1,2,2-TETRACHLOROETHANE 2004 01 GWT0701 
1,1,2-TRICHLOROETHANE 2004 01 GWT0701 
1,1-DICHLOROETHANE 2004 01 GWT0701 
1,1-DICHLOROETHENE 2004 01 GWT0701 
1,2-DICHLOROETHANE 2004 01 GWT0701 
CARBON TETRACHLORIDE 2004· 01 GWT0701 
CHLOROFORM 2004 01 GWT0701 
CIS-1,2-DICHLOROETHENE 2004 01 GWT0701 
METHYLENE CHLORIDE 2004 01 GWT0701 
TETRACHLOROETHENE . 2004 01 GWT0701 
TRANS-1,2-DICHLOROETHENE 2004 01 GWT0701 
TRICHLOROETHENE 2004 01 GWT0701 
VINYL CHLORIDE 2004 01 GWT0701 

. Ilg/L = micrograms per liter 

Concentration, 
J-IglL 

2 
3 

45 
660 
-16 
0.5 
4 

17 
10 

790 
14 
15 
130 
11 

620 
.1 

1 Only detectable concentrations are listed. If a round number appears to be missing, . 
it·could be that the chemical was not detected or the well was not sampled. 
All wells were sampled-in Round 3 (January/February, 2004) except for the dry well, 01-16. 

2 This well was not sampled_ in Round 2 (May/June 2002). 

• 

• 
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TABLE 2-3

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC COCs
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

•
.Specific Henry's Law Bioconcentration

Chemical Gravity(1) Vapor Pressure Water Solubility OctanollWater Organic Carbon Constant Factor Mobility Index

Partition Partition
(@ 20WC)(1) (mm Hg @ 20°C)(2) (mg/L @ 20°C)(1) Coefficient(3) Coefficient(4) (atm-m3/mole)(3) (mg/kg/mg/L)(3) loge(solubility'VP)/Koe)

HALOGENATED ALiPHATICS

1 1,2,2-Tetrachloroethane 1.60 (15WC\ 4.00E+00 2.90E+03 2.45E+02 9.33E+01 3.80E-04 3.90E+01 2.09E+OO

Chloroform 1.4832 1.60E+02 9.3E+03 (25°C) 9.33E+01 3.98E+01 3.39E-03 (25°C) 2.60E+01 4.57E+00

Trichloroethene 1.4642 7.70E+01 (25°C\ 1.10E+03 (25°C) 3.39E+02 1.66E+02 1.17E-02 (25°C) 9.70E+01 2.67E+OO

NA =Not available.-

1 (20/4°C) indicat.es that density of the chemical was measured at 20°C; whereas, density of water was measured at 4°C. Numbers in parentheses below indicate densities were measured at

2 U:S. EPA, 1992c.

3 Mabey, et aI., 1982.

4 U.S. EPA, 1996. Soil Screening Guidance.

~,

• 
. Specific 

Chemical Gravity(1) Vapor Pressure 

(@ 20WC)(1) (mm Hg @ 20°C)(2) 

HALOGENATED ALIPHATICS 

1 1,2,2-Tetrachloroethane 1.60 (15WC) 4.00E+00 

Chloroform 1.4832 1.60E+02 

Trichloroethene 1.4642 7.70E+01 (25°C) 

NA = Not available.-

TABLE 2-3 

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC COCs 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

Water Solubility Octanol/Water Organic Carbon 

Partition Partition 
(mglL @ 20°C)(1) Coefficient(3) Coefficient(4) 

2. 90 E+03 2.45E+02 9.33E+01 

9.3E+03 (25°C) 9.33E+01 3.98E+01 

1.10E+03 (25°C) 3.39E+02 1.66E+02 

• 
Henry's Law B ioconcentration 

Constant Factor Mobility Index 

(atm-m3/mole)(3) (mglkglmglL)(3) log( (solubility'VP)/Koe) 

3.80E-04 3.90E+01 2.09E+OO 

3.39E-03 (25°C) 2.60E+01 4.57E+00 

1.17E-02 (25°C) 9.70E+01 2.67E+OO 

(20/4°C) indicat.es that density of the chemical was measured at 20°C; whereas, density of water was measured at 4°C. Numbers in parentheses below indicate densities were measured at 

2 U:S. EPA, 1992c. 

3 Mabey, et aI., 1982. 

4 U.S. EPA, 1996. Soil Screening Guidance. 
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TABLE 2-4

RANGES OF BIODEGRADATION RATES FOR ORGANIC COCs
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

••
.

SOIL GROUND WATER
Chemical

Short Half-Life LonQ Half-Life Short Half-Life LonQ Half-Life
(days) (days) (days) (days) .

1,1,2,2-Tetrachloroethane 0.45 44 0.45 44

1,1,2·Trichloroethane 136 365 136 730

1,2-Dichloroethane . 100 180 100 360

Tetrachloroethene 180 360 360 720

Trichloroethene 180 360 321 1,653

Cis-1,2-Dichloroethene 28 180 56 2,875·.

1,1-Dichloroethene
\.

28 180 56 132

Chloroform 28 180 56 1,800

Range of biodegradation half-life values from Howard, et aI., 1991.

NA =Not available.

•

•

/ 

TABLE 2-4 

RANGES OF BIODEGRADATION RATES FOR ORGANIC COCs 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

SOIL GROUND WATER 
Chemical 

Short Half-Life Long Half-Life 
Jday& 

1,1,2,2-Tetrachloroethane 0.45 

1,1,2-Trichloroethane 136 

1,2-Dichloroethane " 100 

Tetrachloroethene 180 

Trichloroethene 180 

Cis-1,2-Dichloroethene 28 

1,1-Dichloroethene 28 

Chloroform 28 

Range of biodegradation half-life values from Howard, et aI., 1991. 

NA = Not available. 

(days) 

44 

365 

180 

360 

360 

180 
\ 

180 

180 

Short Half-Life Long Half-Life 
(days) (days) " 

0.45 44 

136 730 

100 360 

360 720 

321 1,653 

56 2,875"" 

56 132 

56 1,800 

'. 

• 

• 
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TABLE 2-5

OXIDATION -REDUCTION CONDITIONS IN GROUND WATER
SWMU 01 • MUSTARD GAS BURIAL GROUND .

NSWCCRANE
CRANE, INDIANA

PAGE 1 OF3 .

•
Oxidatiol'l-Reductlon Conditlons/Parametere

Monitoring Well Sampling Dlasolved

ID
sampling Date

Round Oxygen .'Teat Disaolved
kit Oxygen. Meter ORP Hydrogen Methane Ferrous Iron. Manganese (+2) Nltrete NItrite Sulfate Sulfide

mglL mgiL mV nM ~glL mglL mgiL mgiL m9fL mglL mglL

Monitoring Wells Located Within the PCLE Zone

01-02 2001 1 1.6 480

2002 2 4.5 7.57 488 1 UJ 0.01 0.1 0.08 0.08 25 0.01

2004 3 5.5 238. 2.1 0.04 J 0 0.4 0.1 U 0.004 33.3 0.03
01-05 . 2001 1 ·2.37 490.4

2002 2 9.06 50
2004 3 3 0.01 -14.4 9.7 0.49 J 2.2 1 0.1 U 0.1 U 840 0

01-12 2001 1 1.56 466
2002 2
2004 3 0.53 -11.9

01-13 2001 1 0.38 206
2002 2 0.64 159.6
2004 3

01·14 2001 1 0.08 -156
2002 2 2.41 -57
2004 3 ·0.05 0.47 -47 3.3 0.37 J 2.8 >22 0.1 U 0 420 0.05.

01·15 2001 1 ., 0.71 75.2
2002 2 0.3 '8.35 -71 24J 8.8 1.7 0 0 80> 0
2004 3 0.2 -0.01 -7.7 12 56 J 3.3 4.2 0.1 U 0.007 534 0

01-19 2001 1 2.07 434

2002 2
2004 3 3 1.48 . 348 2.4 11 J 0.01 0 0.15 0 286 0.03

01-20 2001 1 2.67 327
2002 2
2004 3 2.1 8.4

01-22 2001 1 1.55 511
2002 2
2004 3 0.79 76

01-25 2001 1 0.74 433
2002 2 0.4 0.63 232 1 UJ 0 0.3 0.21 0 80 > 0.02
2004 . 3 0.25 0.31 52.7 2.5 0.16 J 0.03 0 0.29 0 348 0.23

01T07 2004 3 1.33 185

Monitoring Wells Located Near the Outer Edge 01 the Plume

01-08 2001 1 0.39 39.8
2002 2 0.73 -51
2004 3 0.48 . -62

01-11 2001 1 1.01 444.8
2002 2 2 3.55 562 lW -0.01 0.7 0.29 0 12 0.01

2004 3 3 5.09 5.4 2 J 0.03 J 0 0.3 0.1 U 0.001 15.6 0.02
01-17 2001 1 2.82 474

2002 2 2.5 55.9
2004 3

OlT05 2002 2 3 3.92 228 lW 0.07 6.2 0.38 0.006 80> 0
2004 3 0.5 1.38 198 2.5 0.19 J 0.35 .9.5 0.1 U 0.006 778 0

• 
Monitoring Well Sampling Dissolved 

ID 
Sampling Date 

Round Oxygen .'Test Dissolved 
kit Oxygen - Meter 

mg/l mg/L 

Monitoring Wells located Within the PClE Zone 

01-02 2001 1 1.6 

2002 2 4.5 7.57 

2004 3 5.5 
01-05 2001 1 ·2.37 

2002 2 9.06 
2004 3 3 0.01 

01-12 2001 1 1.56 
2002 2 
2004 3 0.53 

01-13 2001 1 0.38 
2002 2 0.64 
2004 3 

01-14 2001 1 0.08 
2002 2 2.41 
2004 3 ·0.05 0.47 

01-15 2001 1 0.71 
2002 2 0.3 '8.35 
2004 3 0.2 -0.01 

01-19 2001 1 2.07 
2002 2 
2004 3 3 1.48 . 

01-20 2001 1 2.67 
2002 2 
2004 3 2.1 

01-22 2001 1 1.55 
2002 2 
2004 3 0.79 

01-25 2001 1 0.74 
2002 2 0.4 0.63 
2004 . 3 0.25 0.31 

01T07 2004 3 1.33 

Monitoring Wells located Near the Outer Edge of the Plume 

01-08 2001 1 0.39 
2002 2 0.73 
2004 3 0.48 

01-11 2001 1 1.01 
2002 2 2 3.55 
2004 3 3 5.09 

01-17 2001 1 2.82 
2002 2 2.5 
2004 3 

OlT05 2002 2 3 3.92 
2004 3 0.5 1.38 

• 
TABLE 2-5 

OXIDATION -REDUCTION CONDITIONS IN GROUND WATER 

ORP 

mV 

480 

488 

238. 
490.4 

50 
-14.4 
466 

-11.9 

206 
159.6 

-156 
-57 
-47 

75.2 
-71 
-7.7 

434 

346 
327 

8.4 
511 

76 

433 
232 
52.7 
185 

39.6 
-51 

. -62 
444.8 
562 
5.4 
474 
55.9 

228 
198 

SWMU 01 - MUSTARD GAS BURIAL GROUND . 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF3 . 

Oxldatiol'l-Reductlon Conditions/Parameters 

Hydrogen Methane Ferrous Iron. Manganese (+2) 

nM ~g/l mg/l mg/L 

1 UJ 0.01 0.1 

2.1 0.04 J 0 0.4 

9.7 0.49 J 2.2 1 

3.3 0.37 J 2.8 >22 

24J 8.8 1.7 
12 56 J 3.3 4.2 

2.4 11 J 0.01 0 

1 UJ 0 0.3 
2.5 0.16 J 0.03 0 

1 UJ -0.01 0.7 
2 J 0.03 J 0 0.3 

1 UJ 0.07 6.2 
2.5 0.19 J 0.35 .9.5 

• 
Nitrate NItrite Sulfate Sulfide 

mg/L m9fL mg/l mg/l 

0.08 0.08 25 0.01 

0.1 U 0.004 33.3 0.03 

0.1 U 0.1 U 840 0 

0.1 U 0 420 0.05. 

0 0 80> 0 
0.1 U 0.007 534 0 

0.15 0 286 0.03 

0.21 0 80 > 0.02 
0.29 0 348 0.23 

0.29 0 12 0.01 
0.1 U 0.001 15.6 0.02 

0.38 0.006 80> 0 
0.1 U 0.006 778 0 
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TABLE 2·5

OXIDATION -REDUCTION CONDITIONS IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

PAGE 2 OF 3

G

Oxidation-Reduction ConditionS/Parameters

- DissolvedMonitoring Well
Sampling Date

Sempllng
Oxygen - Test Dissolved10 Round

klt Oxygen - Meter ORP Hydrogen Methene Ferrous Iron Manganese (+2) Nitrate Nitrite Sullste Sulfide

mglL mglL mV nM ugIL mglL mglL mglL mgIL mglL mglL

Monitoring Wells Located Outside 01 the Plume

OHll 2001 1 0.95 393
2002 2 1.28 168
2004 3 0.6 0.16 ·14.6 5.8 0.24 J 0.86 3.4 0.1 U 0 277 0

01-03 2001 1 0.64 -152 .
2002 2 6.77 -6
2004 3 3.96 37.2

01-04 2001 1 0.63 490
2002 2 5.61 575
2004 3 5.58 . 6.5

01-07 2001 1 0.38 221.5
2002 2 0.76 -49
2004 3

01·09 2001 1 0.71 '618.1
2002 2 1.55 433
2004 3 2.67 313

01-10 2001 1 0.72 71
2002 2 1.76 ·16
2004 3 0.8 1.56 49.3 3.2. 0.07 J > 3.3 2.5 0.1 U 0.17 88.2 0.03

01·18 2001 1 0.86 93.8
2004 3 1.2 -53.1

01-21 2001 1 1.19 28.1
2002 2 0.58 -62
2004 3

01·23 2001 r 1.58 433.2
·2002 2 3.01 3

2004 3 1.31 -149
01·24 2001 1 0.54 78.5

2004 3 0.2 2.18 -90 2 1.4 J > 3.3 1.5 0.1 U 0.008 17.8 0.Q1
01·26 2001 1 0.75 543.9

2002 2 2.66 7
2004 3 -0.04 34.4

01·27 2001 1 2.89 396.1
2004 3 0.26 -25:7 i

OtT02. 2001 l' 7.19 345
2002 2 1.5 10.17 98 0.9 J 8.5 > 22 0.04 0 > 80 0.04
2004 3 0 38.3

01T06 2004 3 6.75 196

• • •

- Dissolved Moniloring Woll 
Sampling Dal0 

Sampling 
Oxygen - Tesl Dissolvod 10 Round 

kll Oxygen. Moler 

mg/L mg/L 

Monl1orlng Wells Localed Outside ollho Plume 

OHJ1 2001 1 0.95 
2002 2 1.28 
2004 3 0.6 0.16 

01-03 2001 1 0.84 
2002 2 6.77 
2004 3 3.96 

01-04 2001 1 0.63 
2002 2 5.61 
2004 3 5.58 

01-07 2001 1 0.38 
2002 2 0.76 
2004 3 

01-09 2001 1 0.71 
2002 2 1.55 
2004 3 2.67 

01·10 2001 1 0.72 
2002 2 1.76 
2004 3 0.6 1.56 

01-18 2001 1 0.86 
2004 3 1.2 

01·21 2001 1 1.19 
2002 2 0.58 
2004 3 

01-23 2001 r 1.58 
·2002 2 3.01 

2004 3 1.31 
01·24 2001 1 0.54 

2004 3 0.2 2.18 
01-26 2001 1 0.75 

2002 2 2.66 
2004 3 -0.04 

01-27 2001 1 2.89 
2004 3 0.26 

OH02. 2001 l' 7.19 
2002 2 1.5 10.17 
2004 3 0 

01T06 2004 3 6.75 

• 
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Oxidation-Reduction Condltlons/Parame18rs 

ORP Hydrogen Me1hano Ferrous Iron Manganese (+2) 

mV nM ~g/L mg/L mg/L 

393 
168 

·14.6 5.8 0.24 J 0.86 3.4 
-152 . 

·6 
37.2 
490 
575 
6.5 

221.5 
-49 

'618.1 
433 
313 
71 
·16 
49.3 3.2. 0.07 J > 3.3 2.5 
93.8 
-53.1 

28.1 
-62 

433.2 
3 

-149 
78.5 
-90 2 1.4 J > 3.3 1.5 

543.9 
7 

34.4 
396.1 
·25:7 i 

345 
98 0.9 J 8.5 > 22 

38.3 
196 

• 

NI1rale Ni1rile Sullale Sulfide 

mg/L mg/L mg/L mg/L 

0.1 U 0 277 0 

0.1 U 0.17 88.2 0.03 

0.1 U 0.006 17.8 0.01 

0.04 0 > 80 0.04 

• 
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TABLE 2-5

OXIDATION -REDUCTION CONDITIONS IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE•. INDIANA

PAGE 3 OF 3

S.J

••
OXldat.lon-Reductlon Condit.ions/Paramet.ers

. ,.

Monit.orlng Well sampling . Dissolved

10
Sampling Dat.e Round Oxygen - Test. Dissolved

kit Oxygen - Meter ORP Hydrogen Met.hane Ferrous Iron Manganese (+2) Nit.rate Nitrite Sulfate Sulfide

mglL mglL mV nM ~gIL mglL mgIL mgIL mglL mglL mglL

Deep MonUoring Wells

01-06 2001 1 0.69 109
2002 2 2.56 142
2004 3 1.56 24

01C01 2001 .1 0.12 365.7
2002 2 2.26 565
2004 3 0.01 -10.8

01T03 2002 2 0.7 7.72 404 1W 0.01 0.3 0.32 0.006 > 80 0
2004 3 0.28 40.9

01T04 2002 2 2 2.63 272 1 UJ 0.Q1 0 1.28 0 .54 0
2004 3 2 0.49 -6.4 0.Q1 0 46 0

mglL - milligrams per Iiler
mV - mlilivolts
ngiL - nanograms per liter
nM • nanomoles per liter
S.U. - Standard Units
~glL - micrograms per Iiler

. Analytical Result Qualifiers:
J -IndIcates that the chemical was detected~ However, the associated numerical result may not be a precise representation of the amount that is actually present in the sample. The laboratory reported concentration is considered to be an estimate of the true
U -Indicates that the sample was not detected at the. numerical detection limit (sample-specific quantitalion limit) noted. Nondetected resulls from the laboratory are reported in this manner.

• 
Monit.orlng Well 

10 
Sampling Dat.e 

Deep MonUoring Wells 

01-06 2001 

2002 
2004 

01COl 2001 

2002 
2004 

01T03 2002 
2004 

01T04 2002 
2004 

mglL - milligrams per Iller 
mV - millivolts 
ngiL - nanograms per liter 
nM • nanomoles per liter 
S.U. - Standard Units 
~glL - micrograms per Iller 

. Analytical Result Qualifiers: 

Sampling 
. Dissolved 

Round Oxygen - Test. Dissolved 
kit. Oxygen - Met.er 

mglL mglL 

1 0.69 
2 2.56 
3 1.5B 

.1 0.12 
2 2.2B 
3 0.01 
2 0.7 7.72 
3 0.2B 
2 2 2.63 
3 2 0.49 

• 
TABLE 2-5 

OXIDATION -REDUCTION CONDITIONS IN GROUND WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE •. INDIANA 

PAGE 3 OF 3 

Oxldat.lon-Reductlon Condit.ions/Paramet.ers 

ORP Hydrogen Met.hane Ferrous Iron Manganese (+2) 

mV nM ~gIL mglL mgIL 

109 
142 
24 

365.7 
565 

-10.B 
404 lW 0.01 0.3 
40.9 
272 I UJ 0.Q1 0 
-6.4 0.Q1 0 

•• 
. ,. 

Nlt.rat.o Nit.rit.e Sulfat.e Sulfide 

mgIL mglL mglL mglL 

0.32 O.OOB > BO 0 

1.28 0 .54 0 
4B 0 

J . Indicates that the chemical was detected. However, the associated numerical result may not be a precise representation of the amount that is actually present in the sample. The laboratory reported concentration is considered to be an estimate of the true 
U -Indicates that the sample was not detected at the. numerical detecllon limit (sample-specific quantilalion limit) noted. Nondetected resulls from the laboratory are reported in this manner. 



TABLE 2-6

DEGRADATION PRODUCTS AND OTHER GEOCHEMICAL PARAMETERS IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

PAGE 1 OF 2

Degradation ProduCls Other Geochemical Parameters

Monitoring Well
TlNUS Well Sampling

Sampling Da!e Sampling Specific
10

Round
Round!') Ethene Ethane Alkalinity Chloride pH Conducta~ce TOC

nq/L(2) uCl!L(2) mq/L(3) mq/L(2) S.U. (~ mSlcm(3) mq/L (2)

Monitoring Wells Located Within the PCLE Zone

01-02 2001 1 6.17 1.659 7.8

2002 2 1 U 1 U 50 4.1 5.89 . 0.209 3.6

2004 3 0.009 J 0.003 J 68 3 J 6.33 0.17? 1.9

01-05 2001 1 6.00 2.37 4.78

2002 2 6.86 2.112

2004 3 0.02 J 0.09 J 250 77 6.96 1.535 1.7 J

01·12 2001 I 5.89 0.643

2004 3 2 6.86 0.412

01-13 2001 1 6.44 0.608

2004 3 2 7.27 0.458

01·14 2001 1 6.50 1.47

2002 2 6.34 1.083

2004 3 0.024 J 0.046 J 240 68.7 6.43 1.015 1.5 J

01-15 2001 I 6.59 1.352

2002 2 1 U 1 U 250 56.8 6.42 1.396 4.4 J

2004 3 0.058 J 0.051 J 325 80.2 J 6.79 1.141 1.1 J

01-19 2001 1 6.43 1.162

2004 3 2 0.013 J 0.04 J 260 46.6 J 7.01 0.866 1.4 J

01-20 2001' 1 7.14 1.567

2004 3 2 6.02 1.297

01-22 2001 1 6.41 1.281

2004 2 2 6.96 0.915

01-25 2001 1 6.4 1.289

2002 2 1 U 1 U 250 42.8 7.02 1.363 4.7 J

2004 3 0.012 J 0.026 J 10 U 41.4 7.05 1.032 1.5 J

OlT07 3 6.25 1.238

Monitoring Wells Located Near the Outer'Edge of the Plume

01-08 2001 1 6.28 0.546

2002 2 6.75 0.404

2004 3 6.96 0.417

01-11 2001 1 5.74 0.444

2002 2 I U 1 U 15 0.60 5.32 0.065 2.9 J

2004 3 0.008 J 0.001 J >1000 0.77 J 5.61 0.054· 5 ·U

01-17 2001 1 . 5.54 0.824

2004 3 2 6.23 0.661

OlTOS 2002 2 1 1 U 1 U 70 127 5.77 2.61 5.1 J

2004 3 2 0.046 J 0.004 J 40 93.7 5.73 1.044 1 J

Monitoring Well. Located Outside of the Plume (Ambient Conditions)

01-01 2001 1 6.00 1.007 4.5J

2002 2' 5.77 0.873

2004 3. 0.01 J 0.006 J 175 39.5 6.31 0.796 1.4 J

01-03 2001 1 ""' 6.26 0.486 35.3J

2002 2 6.58 0.207

2004 3 6.6 0.105
01-04 2001 1 6.7 0.922 3.7

2002 2 6 1.466

2004 3 6.83 0.722.

01-07 2001 1 6.9 0.518

2004 3 2 6.72 0.823

·e·

e

e

TABLE 2-6 

DEGRADATION PRODUCTS AND OTHER GEOCHEMICAL PARAMETERS IN GROUND WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 2 

Degradation Products 

Monitoring Well 
TtNUS Well Sampling 

Sampling Da!e Sampling 
10 

Round 
Round!') Ethene Ethane Alkalinity Chloride 

ngIL(2) ugIL(2) mgIL(3) m~) 

Monitoring Wells Located Within the PCLE Zone 

01-02 2001 1 

2002 2 1 U 1 U 50 4.1 

2004 3 0.009 J 0.003 J 68 3 J 

01-05 2001 1 

2002 2 

2004 3 0.02 J 0.09 J 250 77 

01-12 2001 1 

2004 3 2 

01-13 2001 1 

2004 3 2 

01-14 2001 1 

2002 2 

2004 3 0.024 J 0.046 J 240 68.7 

01-15 2001 1 

2002 2 1 U 1 U 250 56.8 

2004 3 0.058 J 0.051 J 325 80.2 J 

01-19 2001 1 

2004 3 2 0.013 J 0.04 J 260 46.6 J 

01-20 2001' 1 

2004 3 2 

01-22 2001 1 

2004 2 2 

01-25 2001 1 

2002 2 1 U 1 U 250 42.8 

2004 3 0.012 J 0.026 J 10 U 41.4 

OlT07 3 

Monitoring Wells Located Near the Outer'Edge of the Plume 

01-08 2001 1 

2002 2 

2004 3 

01-11 2001 1 

2002 2 1 U 1 U 15 0.60 

2004 3 0.008 J 0.001 J >1000 0.77 J 

01-17 2001 1 

2004 3 2 

OlTOS 2002 2 1 1 U 1 U 70 127 

2004 3 2 0.046 J 0.004 J 40 93.7 

Monitoring Well. Located Outside of the Plume (Ambient Conditions) 

01-01 2001 1 

2002 2' 

2004 3. 0.01 J 0.006 J 175 39.5 

01-03 2001 1 ""' 
2002 2 

2004 3 

01-04 2001 1 

2002 2 

2004 3 

01-07 2001 1 

2004 3 2 

·e· 
Other Geochemical Parameters 

Specific 
pH Conducta~ce TOC 

S.U. (~ mSlcm(3) mQ/L (2) 

6.17 1.659 7.8 

5.89 . 0.209 3.6 

6.33 0.17? 1.9 

6.00 2.37 4.78 

6.86 2.112 

6.96 1.535 1.7 J 

5.89 0.643 

6.86 0.412 

6.44 0.608 

7.27 0.458 

6.50 1.47 

6.34 1.083 

6.43 1.015 1.5 J 

6.59 1.352 

6.42 1.396 4.4 J 

6.79 1.141 1.1 J 

6.43 1.162 

7.01 0.866 1.4 J 

7.14 1.567 

6.02 1.297 e 
6.41 1.281 

6.96 0.915 

6.4 1.289 

7.02 1.363 4.7 J 

7.05 1.032 1.5 J 

6.25 1.238 

6.28 0.546 

6.75 0.404 

6.96 0.417 

5.74 0.444 

5.32 0.065 2.9 J 

5.61 0.054· 5 ·u 
. 5.54 0.824 

6.23 0.661 

5.77 2.61 5.1 J 

5.73 1.044 1 J 

6.00 1.007 4.5J 

5.77 0.873 

6.31 0.796 1.4 J 

6.26 0.486 35.3J 

6.58 0.207 

6.6 0.105 

6.7 0.922 3.7 

6 1.466 

6.83 0.722. e 
6.9 0.518 

6.72 0.823 



• TABLE 2~

DEGRADATION PRODUCTS AND OTHER GEOCHEMICAL PARAMETERS IN GROUND WATER
SWMU 01· MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

PAGE 2 OF 2

MOnitoring Wells Located Outside 01 the Plume (Amb,ent Cond,t,ons), Continued

Degradation Products Other Geochemical Parameters

Monitoring Well
TlNUS

Well Sampling

·10
Sampling Date Sampling

RoundC)
Specific

Round Ethene Ethane Alkalinity Chloride pH Conductance TO~

nQ/L(2) uQ/L(2) mQ/L(3) mQ/L(2) S.U. (') mSlcm(3) mQ/L (2)

01-09 2001 t 4.41 ' 0.272

2002 2 5.26 0.088

2004 3 5.39 0.083..

•

01·10 2001 1 6.33 0.699

2002 2 6.87 0.812

2004 3 0.016 J 0.002 J 250 4.9 7.02 0.474 1.5 J

01·18 2001 1 6.94 0.768

2004 3 2 7.24 0.509

01·21 2001 1 5.61 1.1

2004 3 2 6.78 0.618

01·23 2001 1 4.99 2.161

2002, 2 6.28 1.648

2004 3 7.6 1.305

01·24 2001 1 6.69 0.679

2004 3 2 0.005 UJ 0.01 J 180 4.4 7.1 0.313 5 U

01·26 2001 1 7 1.428

2002 2 6.34 1.129

2004 3 6.82 1.111

01·27 2001 1 6.06 1.297 ,
2004 3 2 7.14 0.775

01102 2001 1 5.41 2.939 2.06

2002 2 2J '1 UJ 120 94.4 . 5.68 2.686 9.2J

·2004 3 5.76 2.299

01106 3 1 6.18 1.178

Deep Monitoring Wells

01-06 2001 1 5.25 1.67 6.21

2002 2 6.61 1.466·

2004 3' 6.95 1.198

01 COl , 2001 1 6.97 0.522 2.9

2002 2 6.9 0.394

2004 3 7.95 0.337

01103 2002 2 ,I 1 U . 1 U 275 2.1 7.23 0.739 3.7 J

2004 3 2 7.29 0.562

01104 2002 2 1 1 U 1 U 158 1.6 7.45 0.482 2.6J

2004 '3 2 7.8 0.287 1.2J

•

mglL - milligrams per Iller.

mV,- millivolts.

oM - nanomoles per liter.

~glL - micrograms per liter.

ngiL - nanograms per liter.

S.U.• Standard Units.

SDG • Sample Data Group.

TtNUS - Tetra Tech NUS.

"ltNUS Sampling Round' corresponds to the sequenllal TtNUS field eveni during which some wells were not sampled. 'Well Sampling Round' rellects the number ot the sampling
evenl tor an Individual well. '

2 Analytical laboratory result
3 Field measuremenl

Analytical Result Qualifiers:

J -Indicates that the chemical was detected. However, the associated numerical result may not be a·preclse representation of the amount that is actually present In the sample. The laboratory reported
concentration Is considered to be an estimate of the .

U • Indicates that the sample was not detected al the numerical detection limit (sample-specific quantilallon limit) noled. Nondelected results trom the laboratory are reported in this manner. This
. qualilier is added 10 a posillve result (reported by, thelaboralory) Ihat is determined Ihrough data validation 10 be a talse detection. .

• 

• 

• 

TABLE 2~ 

DEGRADATION PRODUCTS AND OTHER GEOCHEMICAL PARAMETERS IN GROUND WATER 
SWMU 01· MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Degradation Products Other Geochemical Parameters 

Monitoring Well 
TtNUS 

Well Sampling 
00 10 

Sampling Date Sampling 
Round!') 

Round Ethene 

ngIL(» 

01-09 2001 1 

2002 2 

2004 3 

Monitoring Wells Localed Outside of the Plume (Ambient Conditions), Continued 

01·10 2001 

2002 

2004 

01·18 2001 

2004 

01·21 2001 

2004 

01·23 2001 

2002· 

2004 

01·24 2001 

2004 

01·26 2001 

2002 

2004 

01·27 2001 

2004 

OH02 2001 

2002 

·2004 

OlT06 

Deep Monitoring Wells 

01-06 

01 COl , 

OH03 

OlT04 

mglL • milligrams per Iller. 

mVo· millivolts. 

2001 

2002 

2004 

2001 

2002 

2004 

2002 

2004 

2002 

2004 

nM - nanomoles per liter. 

~glL • micrograms per liler. 

ngiL • nanograms per liter. 

S.U .• Standard Units. 

SDG • Sample Data Group. 

TtNUS • Tetra Tech NUS. 

1 

2 

3 0.016 J 

1 

3 2 

1 

3 2 

1 

2 

3 

1 

3 2 0.005 UJ 

1 

2 

3 

1 

3 2 

1 

2 2J 

3 

3 1 

1 

2 

3' 

1 

2 

3 

2 ·1 1 U . 

3 2 

2 1 1 U 

03 2 

Specific 
Ethane Alkalinity Chloride pH Conductance 

ugIL(2) m!IIL(31 m<!IL(2) S.U. ('I mS/cm(3) 

4.41 0 0.272 

5.26 0.088 

5.39 0.083 

6.33 0.699 

6.87 0.812 

0.002 J 250 4.9 7.02 0.474 

6.94 0.768 

7.24 0.509 

5.61 1.1 

6.78 0.618 

4.99 2.161 

6.28 1.648 

7.6 1.305 

6.69 0.679 

0.01 J 180 4.4 7.1 0.313 

7 1.428 

6.34 1.129 

6.82 1.111 

6.06 1.297 

7.14 0.775 

5.41 2.939 

'1 UJ 120 94.4 . 5.68 2.686 

5.76 2.299 

6.18 1.178 

5.25 1.67 

6.61 1.466· 

6.95 1.198 

6.97 0.522 

6.9 0.394 

7.95 0.337 

1 U 275 2.1 7.23 0.739 

7.29 0.562 

1 U 158 1.6 7.45 0.482 

7.8 0.287 

"ltNUS Sampling Round' corresponds to the sequential TtNUS field eveni during which some wells were not sampled. 'Well Sampling Round' reflects the number of the sampling 
event for an Individual well. 0 

2 Analytical laboratory result 
3 Field measurement 

Analytlcal Result Qualifiers: 

TO~ 

m!IIL (2) 

1.5 J 

5 U 

, 

2.06 

9.2J 

6.21 

2.9 

3.7 J 

2.6J 

1.2J 

J -Indicates that the chemical was detected. However, the associated numerical result may not be a·preclse representation of the amount that is actually present In the sample. The laboratory reported 
concentration Is considered to be an estimate of the . 
U • Indicates that the sample was not detected at the numerical detection limit (sample-specific quantitatlon limit) noted. Nondetected results from the laboratory are reported in this manner. This 

. qualilier is added to a positive result (reported by, theOlaboratory) that is detenmined through data validation to be a lalse detection. . 



Score
o to 5
6 to 14
15 to 20
>20
NA - Not analyzed or not applicable.

Interpretation ,
Inadequate evidence for anaerobic biodegradation
Limited evidence for anaerobic biodegradation
Adequate evidence for anaerobic biodegradation
Strong evidence for anaerobic biodegradation
BTEX = Benzene, ethylbnzene, zylene, and toluene
J = Estimated value.

e·

TABLE 2-7 

NATURAL ATTENUATION SCORE 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE INDIANA 

EPA Worksheet for Screening for Anaerobic Biodegradation 

of Chlorinated Solvents 

Location: 

Site: 

Well No: 

Date Sampled: 

Analytical 
Parameter 

Dissolved 0 en 
Nitrate 
Iron II 

Sulfate 
Sulfide 

Tern erature 
Carbon Dioxide 

Alkalinit 
Chloride 

Tetrachloroethene 
Trichloroethene 

cis-1,2-Dichloroethene 
Vin I Chloride 
Ethene/Ethane 

1,1,1-Trichloroethane 
1,2-Dichloroethane 

Chloroethane 
Carbon Tetrachloride 

Chloroform 

Score 
o to 5 
6 to 14 
15 to 20 
>20 

NSWC Crane 

MGBG 
Site Wide 

1/26/2004 

NA Indicator 
Level 

L 

>10,>100 
Parent 

If dau hter 
If dau hter 

. Parent 
Parentldau hter 
Parentldau hter 

>100 
>100 
>1nM 
<1 nM 

NA - Not analyzed or not applicable. 

By: KVYHenn 

Date: 5/7/2004 
Chkd: T. Johnston 

Date: 5/8/2004 

Point Cone. In Most Well Name Units 
Value Contaminated 

Zone 
3, -3 1.33 01TOl 

2 0.01 U 01-02 m L 
3 0 01-02 m IL 
2 33.3 01-02 
3 0.03 01-02 m L 

0,3 0.04J 01-02 m IL 
1,2 238 01-02 
-2 6.33 01-02 
2 1.9J 01-02 

8.12 01-02 
15 01-02/01-01 

1 68 01-02/01-01 
2 3J 01-02 
0 1J 01-02 . u L 
2 620 onOl u /L 
2 14J onOl u L 
2 1J onOlu /L 

2,3 0.003J 01-02 
0 0.2U 01-02 u L 

·2 17 J onOl u /L 
2 0.3U onOl 
o. 10 J onOl 

0/2 790 01TOl 
0/2 NA NA 
2 0 NA u L 
2 0 NA u IL 
3 2.1 01-02 
0 NA 01-02 nM 

Score 

Interpretation 
Inadequate evidence for anaerobic biod~gradation 
Limited evidence for anaerobic biodegradation 
Adequate evidence for anaerobic biodegradation 
Strong evidence for anaerobic biodegradation 
BTEX = Benzene, ethylbnzene, zylene, and toluene 
J = Estimated value. 

Points 
Awarded 

o 
2 
o 
O· 

o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
2. 
o 
o 
2 
o 
o 
o 
3 
o 

• 

• 

e· 
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FIGURE 2-3

CUMULATIVE TCE PLUME CONCENTRATIONS OVER TIME
NSWCCRANE

CRANE, INDIANA
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FIGURE 2-4

CUMULATIVE 1,1,2,2-PCA PLUME CONCENTRATIONS OVER TIME
NSWCCRANE

CRANE, INDIANA

1,000,000

-+-maximum

100,000

-...J 10,000 ,-m
:1-
~

<
0
Q.,
N
N... 1,000...

100

-'-mean

--+-- median

20052000199519901985

10 I '

1980

Year

..-

..J 
tn 
::L 
~ 

< 
0 
11. , 
N 

c'1: ,.... 
,.... 

1,000,000 

100,000 

10,000 

1,000 

100 

10 
1980 

FIGURE 2-4 

CUMULATIVE 1,1,2,2-PCA PLUME CONCENTRATIONS OVER TIME 
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FIGURE 2-5

CUMULATIVE CHLOROFORM PLUME CONCENTRATIONS OVER TIME
NSWCCRANE

CRANE, INDIANA
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CUMULATIVE CHLOROFORM PLUME CONCENTRATIONS OVER TIME 
NSWCCRANE 

CRANE, INDIANA 

-+-maximum 

___ mean 

--+- median 

1985 1990 1995 2000 

Year 

2005 



FIGURE 2-6

--Upper Pred. Limit

--Best Fit

--Lower Pred. Limit

- - - Log(10)(MCS)

• Concentration Data

--Upper Pred. Limit

--Best Fit

--Lower Pred. Limit

l---Log(10)(MCS)

• Concentration Data

NSWCCRANE
CRANE, INDIANA

B. Trichloroethene Temporal Trend Projections
Based on Maximum Concentrations

A. Trichloroethene Temporal Trend Projections
Based on Mean Concentrations

TRICHLOROETHENE ESTIMATED TIMES TO ACHIEVE MEDIA CLEANUP STANDARDS
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FIGURE 2-6 

TRICHLOROETHENE ESTIMATED TIMES TO ACHIEVE MEDIA CLEANUP STANDARDS 
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B. Trichloroethene Temporal Trend Projections 
Based on Maximum Concentrations 

--Upper Pred. Limit 
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--Lower Pred. Limit 

- - - Log(10)(MCS) 
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3.1 INTRODUCTION

The purpose of this section is to identify ARARs and TBC criteria and to develop CAOs for ground water

at the MGBG site. The CAOs are based on contaminant characterization; risk assessment, and

compliance with risk~based and ARAR-based action levels.

3.2 APPLICABLE OR RELEVANT A,ND APPROPRIATE REQUIREMENTS,

ARARs include the requirements, criteria, or limitations promulgated und~r federal' and state law that

address a chemical, location, or action at a site. The definition of an ARAR is as follows:

• Any standard, requirement, criterion, or limitation under federal environmental law.

• Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility

.citing law, that is more stringent that the associated federal standard, requirement' criterion, ' or

limitation.

One of the primary concerns during the development of GAOs is the degree of human health and

environmental protection afforded by a given remedy. Consideration should be given to remedies that

attain or exceed ARARs.

Definitions of the two types of ARARs, as well as TBC criteriC;l, are as follows:

• Applicable requirements are those cleanup standards, standards of control, and other substantive

'environmental protection requirements, criteria, or limitations promulgated under federal or state law

that directly and fully address a hazardous substance" pollutant, contaminant, remedial action,

location, or oth~r circumstance at a site.

• Relevant and appropriate requirements are those cleanup standards, standards of control, and other

, substantive environmental protection requirements, criteria, or limitations promulgated under ,federal

or state law that, while .not "applicable" address problems or situations sufficiently similar (relevant) to

those encountered at a site such that their use is well suited (appropriate) to the particular site.

• TBC criteria are nonpromulgated, enforceable guidelines or criteria that may be useful for developing

remedial actions or necessary for determining what is protective of human health and/or the
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address a chemical, location, or action at a site. The definition of an ARAR is as follows: 
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Any standard, requirement, criterion, or limitation under federal environmental law. 

Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility

. citing law, that is more stringent that the associated federal standard, requirement' criterion, ' or 

limitation . 

One of the primary concerns during the development of GAOs is the degree of human health and 

environmental protection afforded by a given remedy. Consideration should be given to remedies that 

attain or exceed ARARs. 

Definitions of the two types of ARARs, as well as TBC criteriC;l, are as follows: 

• Applicable requirements are those cleanup standards, standards of control, and other substantive 

'environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that directly and fully address a hazardous substance" pollutant, contaminant, remedial action, 

location, or oth~r circumstance at a site. 

• Relevant and appropriate requirements are those cleanup standards, standards of control, and other 

, substantive environmental protection requirements, criteria, or limitations promulgated under ,federal 

or state law that, while .not "applicable" address problems or situations sufficiently similar (relevant) to 

those encountered at a site such that their use is well suited (appropriate) to the particular site. 

• TBC criteria are nonpromulgated, enforceable guidelines or criteria that may be useful for developing 

remedial actions or necessary for determining what is protective of human health and/or the 

05041B/P 3-1 CTO 0315 



NSWCCrane
SWMU 01 Corrective Measures Study

Revision: 0
Date: August 2004

Section: 3 •
Page 2 of 11

. environment. Examples of TBC criteria include U.S. EPA Drinking Water Advisories and Risk-Based

Concentrations (RBCs).

ARARs fall into three categories as follows based on the man,ner in which they are applied:

• Contaminant-specific - These include health-risk-based numerical values or methodologies that

establish concentration or discharge limits for particular contaminants. Examples of contaminant-
. .

specific ARARs include MCLs and Clean Water Act (CWA) Ambient VVater Quality Criteria.

• location-specific - These restrictions are based on the concentrations of specific contaminants or the

·conduct of activities in specific locations. These may restrict or preclude certain remedial actions or

may apply only to certain portions of a site.

• Action-specific - These are technology- or activity-based. controls or restrictions on activities related

to managementof contaminants. Action-specific ARARs pertain to implementing a given remedy..

All contaminant-, location-, and action-specific ARARs and TBCs for SWMU 01 are listed in Tables 3-1,

3-2, and 3-3; respectively. Sections 3.3.1, 3.3.2, and 3.3.3 provide a brief description of each

cbntaminant~, location-, and action-specific ARAR and TBC, respectively, shown in those tables.

3.3.1 Contaminant-Specific ARARs and TBCs

This section provides a summary description of federal and State of Indiana contaminant-specific ARARs

and rBC criteria of potential concern at SWMU 01.

The Safe Drinking Water Act (SDWA) (40 CFR 141-143) promulgated National Primary Drinking Water

Standard MCls (40 CFR Part 141). MCls are enforceable standards for contaminants in public drinking

water supply systems. They consider not only health factors but also the economic and technical feasibility

of removing a contaminant from a water supply system. Secondary MCls (SMCls) (40 CFR Part 143) are

not enforceable but are intended as guidelines for contaminants that may adversely affect the aesthetic

. quality of drinking water, such as taste, odor, color, and appearance, and may deter public acceptance of

drinking water provided by public water systems.

The SDWA also established MCl Goals (MClGs) for several organic and inorganic compounds in drinking

.water. MClGs indicate the level of contaminants in drinking water at which no known or anticipated health

effects would occur, allowing for an adequate margin of safety. MClGs are non-enforceable public health-

•

•
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Concentrations (RBCs). 

ARARs fall into three categories as follows based on the man,ner in which they are applied: 

• Contaminant-specific - These include health-risk-based numerical values or methodologies that 

establish concentration or discharge limits for particular contaminants. Examples of contaminant-
. . 

specific ARARs include MCLs and Clean Water Act (CWA) Ambient V'Jater Quality Criteria. 

• location-specific - These restrictions are based on the concentrations of specific contaminants or the 

·conduct of activities in specific locations. These may restrict or preclude certain remedial actions or 

may apply only to certain portions of a site. 

• Action-specific - These are technology- or activity-based. controls or restrictions on activities related 

to management of contaminants. Action-specific ARARs pertain to implementing a given remedy .. 

All contaminant-, location-, and action-specific ARARs and TBCs for SWMU 01 are listed in Tables 3-1, 

3-2, and 3-3; respectively. Sections 3.3.1, 3.3.2, and 3.3.3 provide a brief description of each 

cbntaminant~, location-, and action-specific ARAR and TBC, respectively, shown in those tables. 

3.3.1 Contaminant-Specific ARARs and TBCs 

This section provides a summary description of federal and State of Indiana contaminant-specific ARARs 

and rBC criteria of potential concern at SWMU 01. 

The Safe Drinking Water Act (SDWA) (40 CFR 141-1'43) promulgated National Primary Drinking Water 

Standard MCls (40 CFR Part 141). MCls are enforceable standards for contaminants in public drinking 

water supply systems. They consider not only health factors but also the economic and technical feasibility 

of removing a contaminant from a water supply system. Secondary MCls (SMCls) (40 CFR Part 143) are 

not enforceable but are intended as guidelines for contaminants that may adversely affect the aesthetic 

. quality of drinking water, such as taste, odor, color, and appearance, and may deter public acceptance of 

drinking water provided by public water systems. 

The SDWA also established MCl Goals (MClGs) for several organic and inorganic compounds in drinking 

. water. MClGs indicate the level of contaminants in drinking water at which no known or anticipated health 

effects would occur, allowing for an adequate margin of safety. MClGs are non-enforceable public health-
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goals. The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) ,[40 CFR

300.430(e)(2)(i)) states that MCLGs set at levels greater than zero shall be attained by remedial actions for

ground water or surface waters that are current or potential sources of drinking water where MCLs are
, ,

relevant and appropriate to the circumstances of the release.

The CWA sets U.S. EPA AWaCs, which are non-enforceable guidelines (TBCs) developed for pollutants

in surface waters pursuant to Section 304(a)(1) of the CWA. Although AWaCs are not legally

enforceable, they are TBC as potential ARARs. AWaCs are available for the protection of human health

"from exposure to contaminants in surface- water as well as from ingestion of aquatic biota and for the

protection of freshwater and saltwater aquatic life. AWaCs may be considered for actions that involve

ground water treatment ,and/or discharge to nearby surface waters.

U.S. EPA Health Advisories are non-enforceable guidelines developed by the U.S. EPA Office of Drinking

, Water for contaminants that may be intermittently encountered in public water supply systems. Health

advisories are available for short-term, -longer-term, and lifetime exposures for a 10"kg child and a 70-kg

adult. Health advisories may be pertinent for remedial action/corrective measures involving ground water,

especially for contaminants not regulated by the SDWA.

Reference Doses (RfDs), as defined in, the U.S. EPA Integrated Risk,lnformation System (IRIS), are

estimates (with uncertainty spanning perhaps an order of magnitude) of daily exposure to the human

population (including sensitive subgroups) that are likely to be without an appreciable risk of deleterious

eHects during a lifetime. RfDs are developed for chronic and/or subchronic human exposure to hazardo~s

chemicals and' are based on the assumption that thresholds exist for certain toxic effects. The RfD is '

usually expressed as an acceptable dose (mg) per unit body weight (kg) per unit time (day). The RfDis

derived by dividing the no-observed-adverse~eHect level (NOAEL) or the 10west-observed-adverse-eHect

level (LOAEL) by an uncertainty factor (UF) multiplied by a modifying factor (MF).

U.S. EPA Carcinogenic Slope Factors, as defined in the Integrated Risk Information System (IRIS), are.

upper bounds, approximating a 95-percent confidence limit, on the increased cancer risk from a lifetime

exposure to contaminants. These estimates, usually expressed in units of proportion (of a population)

flffected per mg/kg/day, is generally reserved for us'e in the low-dose region of the dose-response

relationship, that is, for exposures corresponding to dsks less than 1 in 100.

Region 9 PRGs are risk-based concentrations derived from standardized equations combining exposure

informationassumptions with U.S. EPA toxicity'data for contaminants in soil, air, and tap water. They are
, ,

considered to be protective for humans (including sensitive groups) over a lifetime. However, PRGs are
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protection of freshwater and saltwater aquatic life. AWaCs may be considered for actions that involve 
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U.S. EPA Health Advisories are non-enforceable guidelines developed by the U.S. EPA Office of Drinking 

. Water for contaminants that may be intermittently encountered in public water supply systems. Health 

advisories are available for short-term,' longer-term, and lifetime exposures for a 10-kg child and a 70-kg 

adult. Health ad\lisories may be pertinent for remedial action/corrective measures involving ground water, 

especially for contaminants not regulated by the SDWA. 

Reference Doses (RfDs), as defined in. the U.S. EPA Integrated Risk. Information System (IRIS), are 

estimates (with uncertainty spanning perhaps an order of magnitude) of daily exposure to the human 

population (including sensitive subgroups) that are likely to be without an appreciable risk of deleterious 

effects during a lifetime. RfDs are developed for chronic and/or subchronic human exposure to hazardo~s 

chemicals and' are based on the assumption that thresholds exist for certain toxic effects. The RfD is . 

usually expressed as an acceptable dose (mg) per unit body weight (kg) per unit time (day). The RfDis 

derived by dividing the no-observed-adverse~effect level (NOAEL) or the lowest-observed-adverse-effect 

level (LOAEL) by an uncertainty factor (UF) multiplied by a modifying factor (MF). 

U.S. EPA Carcinogenic Slope Factors, as defined in the Integrated Risk Information System (IRIS), are. 

upper bounds, approximating a 95-percent confidence limit, on the increased cancer risk from a lifetime 

exposure to contaminants. These estimates, usually expressed in units of proportion (of a population) 

fiffected per mg/kg/day, is generally reserved for us·e in the low-dose region of the dose-response 

relationship, that is, for exposures corresponding to dsks less than 1 in 100. 

Region 9 PRGs are risk-based concentrations derived from standardized equations combining exposure 

information assumptions with U.S. EPA toxicity·data for contaminants in soil, air, and tap water. They are 

considered to be protective for humans (including sensitive groups) over a lifetime. However, PRGs are 
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not always applicable to a particular site and do not address non-human health endpoints such as

ecological tmpacts. PRGs are not de facto cleanup standards; however, they could be used to establish

.. final cleanup levels. fora site after a proper evaluation takes place. Region 9 PRGs. are risk-based

concentrations that are intended to assist risk assessors and others in initial screening-level evaluations

of environmental measurements.

IDEM has established a non-rule policy called the Risk Integrated System of Closure (RISC) that

incorporates environmental risk assessment principles to protect human health and lhe environment and

.to achieve consistent closure of contaminated soil and ground water. As a non-rule policy document,

RISC guidance does not have the effect of law.. However, the policy provides a systematic approach for

consistently and rationally implementing the laws and rules that govern site investigation and closure.

Included in this policy are risk-based closure level constituent concentrations calculated to be protective

of human health.

Indiana Water Quality Standards (IWQS) [Indiana Administrative Code (lAC) 327] establish minimum

standards for the protection of surface water quality. IDEM has established two ~ets of water quality

criteria; one for bodies of water that are in the Great Lakes Basin and another.for all other State bodies of

water. Each' set of criteria includes values for the protection of human health, aquatic life, and wildlife. •

There are two categories of human health criteria, drinking water and non-drinking water. The drinking

water criteria apply to the point of intake. Separate'human health cancer and non-cancer criteria are

derived if the contaminant has the potential to cause cancer. The value of the highest level of protection

is used for each contaminant. Water from SWMU 01 does not drain to the Great Lakes Basin.

. 3~3.2 Location-Specific ARARs and TBes

.This section presents a summary of federal and State of Indiana location-specific ARARs and TBC criteria

of potential concern for SWMU 01. The potential ARARs and TBCs are as follows:

The Endangered Species Act of 1973 [16 United States Code (USC) 1531] (50 CFR Part 17) conserves

the ecosystems upon which endangered and threatened species depend and was enacted to protect and

recover listed species. Corrective measure actions, if required, would need to be conducted in a manner

such that the continued existence of any endangered or threatened species is not jeopardized or its'

. critical habitat is not adversely affected. Consultation with ,the United States Fish and Wildlife Service is

also required. SWMU 01 is located in. Martin County. The State of Indiana has identified a list of

endangered, threatened, and rare species for Martin County. The species include plants, insects, birds,

reptiles, and birds. In addition, migrating species may move through the area. •
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derived if the contaminant has the potential to cause cancer. The value of the highest level of protection 

is used for each contaminant. Water from SWMU 01 does not drain to the Great Lakes Basin. 

. 3~3.2 Location-Specific ARARs and TBes 

. This section presents a summary of federal and State of Indiana location-specific ARARs and TBC criteria 

of potential concern for SWMU 01. The potential ARARs and TBCs are as follows: 

The Endangered Species Act of 1973 [16 United States Code (USC) 1531] (50 CFR Part 17) conserves 
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. . 

• 

endangered, threatened, and rare species for Martin County. The species include plants, insects, birds, 

reptiles, and birds. In addition, migrating species may move through the area. • 
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U.S. EPA Ground Water Protection Strategy and Classification Guidelines (U.S. EPA, 1984) is a policy to

protect ground water for its highest present or potential beneficial use. The strategy designates three

classifications of gro~nd water, as follows:

• 'CI1=\sS I - Special Ground Water: Water that is highly vulnerable to contamination and is either

. irreplaceable or ecologically vital as a source of drinking water.

• Class 11- Current and Potential Sources of Drinking Water and Waters Having Other Beneficial Uses:

Waters that are currently used or that are potentially available.

••

• Class III - Ground Water Not a Potential Source of Drinking Water and of 'Limited Beneficial Use.

Class III ground water units are further subdivided into the following two subclasses:

Subclass lilA includes ground water units that are highly to intermediately interconnected to

adjacent ground water units of a higher class and/or. surface waters. They may, as a result, be

contributing to the degradation of the adjacent waters. They may be managed at a similar level

as Class II ground water, depending on the potential for producing adverse effects on the quality

of adjacent waters.

Subclass IIIB is restricted to ground water characterized by a low degree of interconnection to

adjacent surface- waters or other ground water units 'of a higher class within the Classification

Review Area. These ground waters are naturally isolated from sources of drinking waters in such

a way that little potential exists for producing adverse effects on quality. They have low resource

values outside of mining or waste disposal.

•

At ;SWMU 01, ground water is likely considered to be Class lilA. HOY'ever, potential future, residential

land use rwas evaluated in the RFI, and therefore the ground water was evaluated as Class II for

. purposes of this investigation.

The Archaeological and Historic' Prese~ation 'Act (16 USC Section 469) (36' CFR 65) establishes

requirements relating to potential loss or destruction of significant scientific, historical, or archaeological data

as a res~lt of any proposed remedy: The Secretary of the Interior must be notified if a federal agency finds

that its activities, in connection with any federal construction project, might cause loss or destruction of such

data. No historic artifacts have been nor are any expected to be uncovered at SWMU 01; however, there is

some uncertainty as to whether such artifacts could be discovered dl:'ring site work.
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Class III ground water units are further subdivided into the following two subclasses: 

Subclass lilA includes ground water units that are highly to intermediately interconnected to 

adjacent ground water units of a higher class and/or. surface waters. They may, as a result, be 

contributing to the degradation of the adjacent waters. They may be managed at a similar level 

as Class II ground water, depending on the potential for producing adverse effects on the quality 

of adjacent waters. 

Subclass IIiB is restricted to ground water characterized by a low degree of interconnection to 

adjacent surface- waters or other ground water units 'of a higher class within the Classification 

Review Area. These ground waters are naturally isolated from sources of drinking waters in such 

a way that little potential exists for producing adverse effects on quality. They have low resource 

values outside of mining or waste disposal. 

At ;SWMU 01, ground water is likely considered to be Class lilA. HOY'ever, potential future, residential 

land use rwas evaluated in the RFI, and therefore the ground water was evaluated as Class II for 

. purposes of this investigation. 

The Archaeological and Historic' Preservation 'Act (16 USC Section 469) (36· CFR 65) establishes 

requirements relating to potential loss or destruction of significant scientific, historical, or archaeological data 

as a res~lt of any proposed remedy: The Secretary of the Interior must be notified if a federal agency finds 

that its activities, in connection with any federal construction project, might cause loss or destruction of such 

data. No historic artifacts have been nor are any expected to be uncovered at SWMU 01; however, there is 

some uncertainty as to whether such artifacts could be discovered dl:'ring site work. 
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Historical Preservation and Archeology [Indiana Code (lC) 14-21J establishes requirements for the potential

loss or destruction ofsignificant scientific, historical, or·archeological data as a result of a proposed remedy.

This requirement establishes procedures for notifying the State Division of Historic Preservation and
, . .

Archeology when activities result in the discovery of such data. No historic artifacts have been nor are any

expected to be uncovered at SWMU 01; however, there is some uncertainty as to whether such artifacts

, could be discovered during site work.

Indiana Nongame and Endangered Species Conservation (lC 14-22-34) enables the State to develop a list

of those species and subspecies of wildlife indigenous to Indiana that are determined to be endangered in

. Indiana. In addition, this rule governs the taking, possession, removal, capture, destruction, and,

ma~agement of State-listed' endangered species.• SWMU 01 is located primarily in Martin County. The

State of Indiana has identified a list of endangered, threatened; and rar~ species for Martin County. The

species include plants, insects, birds, reptiles, and birds. In addition, migrating species may move

through the area.

, Indiana Wildlife, Regulation (lC 14-22-10) provides protection for wildlife from releases or discharges of

contaminants or waste materials into State waters or land that may result in the destruction of wild

animals. The State Department of Natural Resources has the authority and responsibility to protect and

properly manage the fish and wildlife resources of the State. During the remedial activity, contaminated

waste could be released on to soil and possibly result in discharge to State waters (including the

intermittent drainage channels). Because all drainage channels immediately downgradient of the MGBG

are intermittent, the likelihood of contaminating State waters is low to negligible.

Indiana Natural Heritage Protection Campaign (IC 14-31-2) promotes the preservation of areas, of

unusual natural interest for scientific, education~l, recreational, cultural, and aesthetic purposes as a link

to Indiana's past and future. The rules also provides for the maintenance and man!3-gement of those

natural areas and the rare native species for which the areas are habitat. Remedy activities at SWMU 01

,may result in disturbance of natural areas inhabited by Indiana rare species.

3.3.3 Action-Specific ARARs and Tees

This section presents a summary of potential federal and State, action-specific ARARs and TBCs for

SWMU 01.

•

•
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The CWA (40 CFR 122), as amended, governs point-source discharges through the National Pollutant

Discharge Elimination System (NPDES), discharge of dredge or fill material, and oil and. hazardous waste

spills. to United States waters. NPDES requirements (40 CFR Part 122) will be applicable if th~ direct

discharge of pollutants into surface waters is part of the corrective aGtion (Le., discharge of effluent from a

ground water treatment system). These potentially applicable regulations contain discharge limitations,

monitoring requirements, and best management practices. Because all drainage channels immediately

. downgradient of the MGBG are intermittent, the likelihood of contaminating State waters is low to

negligible.

RCRA Standards for Owners and Operators of Hazardous Waste Treatmeilt, Storage, and Disposal

Facilities (40 CFR 264) establish minimum national standards that define the acceptable management of

hazardous waste. This regulation is applicable if hazardous waste is sent to a TSD facility or if

hazardous wastes are treated on site. '-

RCRA Identification and Listing of Hazardous Waste (40 CFR 261) provides for determining whether a

solid waste is a hazardous waste. This standard defines those solid wastes that are subject to regulation

. as hazardous waste under 40 CFR Parts 262 to 265 and Parts 124, 270, and 271 .

RCRA Standards Appiicable. to Generators of Hazardous Waste (40 CFR Part 262). A generator that

treats, stores, or disposes of hazardous waste on site must comply with these standards that include

manifest, pre-transport (Le., packaging, labeling, and placarding), record keeping, and reporting

requirements..

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to the off

site transportation of hazardous waste. These regulations include requirements for compliance with the

manifest and record keeping. systems and with the requirements for immediate action and cleanup of

hazardous waste discharges (spills) during transportation.

Standards and Interim· Status Standards for Owners and Operators of Hazardous Waste Treatment,

Storage, and Disposal Facilities (40 CFR Parts 264 and 265) are applicable to corrective actions that may

be taken at SWMU 01 and to off-site facilities that receive hazardous waste from the site for treatment

and/or disposal. Standards for TSD facilities include requirements for preparedriessand prevention,

corrective action requirements, closure and post-closure care, ~se and management of containers, and

design ,and operating standards for tank systems, surface impoundments, waste piles, landfills, and

incinerators.
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Department of Transportation (DOT) Rule·s for Hazardous Materials Transport (49 CFR Parts 107 and

171 to 179) regulate the transport of hazardous materials, including packaging, shipping equipment, and

placarding. These rules are considered to be applicable to wastes shipped off site for laboratory analysis,

treatment, or disposal.

Indiana Closure and Corrective Action Policy [Waste-0015-Nonrule Policy Document (NPD)] Different

. situations have arisen in the past where remedial activities under RCRA have closures that can be more

appropriately addressed through the Indiana corrective action authorities. This nonrule policy provides

procedures to be followed when one of these actions is implemented.

3.4 CORRECTIVE ACTION OBJECTIVES

••

CAOs are developed based on the site-specific risks to contaminated media of concern to potential

receptors and ARARs. The groundwater in the shallow water-bearing zone at the MGBG site is

contaminated with chlorinated VOCs at concentrations that could cause an unacceptable risk to human

health if the groundwater is used as a potable source. This aquifer is likely to be designated as Class III,

which is not a potential drinking water source and of limited beneficial use. However, the Navy is

conseNatively assuming that the ground water in this water be·aring zone to be of Class II for the •

purposes of the CMS. The potential for development of the MGBG into a residential area in the distant
. .

future is also assumed to exist. Therefore, federal and State drinking-water standards would be relevant

and appropriate.

Migration of the COC plumes is occurring at an insignificant rate (See Section 2.5.2) considering the

remo~eness of any downgradient receptors. Therefore, the mobility of the COCs is not a primary concern

for this site.

Based on the above information,the CAO for the aquifer at the MGBG is as follows:

• Protect potential future residents and potential construction workers from· exposure to chlorinated

VOCs in the ground water that could cause unacceptable risks, i.e., ICLRs exceeding· 1.0x1 0-4 for

carcinogenic site':related contaminants, or a cumulative HI exceeding 1.0 for non-carcinogenic site

related contaminants.

Accordingly, the MCSs for ground water at the MGBG site are developed in Sections 3.5..

•
050418/P 3-8 CTO 0315

NSWCCrane 
SWMU 01 Corrective Measures Study 

Revision: 0 
Date: August 2004 

Section: 3 
Page 8 of 11 

Department of Transportation (DOT) Rule·s for Hazardous Materials Transport (49 CFR Parts 107 and 

171 to 179) regulate the transport of hazardous materials, including packaging, shipping equipment, and 

placarding. These rules are considered to be applicable to wastes shipped off site for laboratory analysis, 

treatment, or disposal. 

Indiana Closure and Corrective Action Policy [Waste-0015-Nonrule Policy Document (NPD)] Different 

. situations have arisen in the past where remedial activities under RCRA have closures that can be more 

appropriately addressed through the Indiana corrective action authorities. This nonrule policy provides 

procedures to be followed when one of these actions is implemented. 

3.4 CORRECTIVE ACTION OBJECTIVES 

•• 

CAOs are developed based on the site-specific risks to contaminated media of concern to potential 

receptors and ARARs. The groundwater in the shallow water-bearing zone at the MGBG site is 

contaminated with chlorinated VOCs at concentrations that could cause an unacceptable risk to human 

health if the groundwater is used as a potable source. This aquifer is likely to be designated as Class III, 

which is not a potential drinking water source and of limited beneficial use. However, the Navy is 

conseNatively assuming that the ground water in this water be·aring zone to be of Class II for the • 

purposes of the CMS. The potential for development of the MGBG into a residential area in the distant 

future is also assumed to exist. Therefore, federal and State drinking-water standards would be relevant 

and appropriate. 

Migration of the COC plumes is occurring at an insignificant rate (See Section 2.5.2) conSidering the 

remo~eness of any downgradient receptors. Therefore, the mobility of the COCs is not a primary concern 

for this site. 

Based on the above information,the CAO for the aquifer at the MGBG is as follows: 

• Protect potential future residents and potential construction workers from· exposure to chlorinated 

VOCs in the ground water that could cause unacceptable risks, i.e., ICLRs exceeding· 1.0x1 04 for 

carcinogenic site':related contaminants, or a cumulative HI exceeding 1.0 for non-carcinogenic site

related contaminants. 

Accordingly, the MCSs for ground water at the MGBG site are developed in Sections 3.5 .. 

050418/P 3-8 CTO 0315 

• 



• 3.5 . GROUND WATER MCSS

NSWCCrane
SWMU 01 Corrective Measures Study

Revision: 0
Date: August 2004

Section:' 3
Page 90t 11

This section discusses the development of ground water MCSs for the MGBG. These goals consist of'

media cleanup standards (MCSs). Development of the MCSs involves the following steps:

1. Risk-based cleanup levels (RBCls) are calculated for each COC. The RBCls are based on the.

exposure factors and assumptions used in the MGBG risk assessment. If a chemical has both

carcinogenic and noncarcinogenic effects, cleanup levels are calculated for each effect, and the lower'

of the two values is used for MCS development.

2. The RBCls developed in Step 1 are then compared to federal MCls and State of Indiana Default

Closure levels for Residential Groundwater.

3. If the MCl or State Cleanup level exceeds the calculated' RBCL, the MCl and/or State value is

selected as the MCS for that constituent. . This situation occurred for all compounds identified as

COCs at MGBG.

• Details of the MCSdevelopment are provided the following sections.

Calculation of Risk-Based Cleanup Levels

. Risk-based' human health ground water cleanup levels were back-calculated from the MGBG risk

assessment according to the methodology used by U.S. EPA Region 9 in the development of its PRGs.

Because risk assessment equations are linear in the concentration term, an acceptable remediation

concentration for the site can be calculated using a ratio of the site concentration to the resulting risk

. estimate that was determined in the risk assessment utilizing a target cancer risk (TCR)or target hazard

index (THI). Six carcinogens (1,1,1 ,2-PCA, 1,1 ,2,2-PCA, 1,2-DCA, chloroform, PCE, and TCE) and two

noncarcinogens (1,1-DCE and cis-1,2-DCE) and five other chemicals were identified in the RFI risk

assessment as COCs for the MGBG. The five other compounds were eliminated from further

consideration in this CMS for reasons explained in Section 2.2.3.

•
A TCR of 1x1 0.6 was. us~d to determine the remediation concentrations for carcinogens and a THlof unity.

(1) was used for noncarcinogens. Example calculations for each type of chemical are provided below.

Example Calculation for Carcinogenic Effects

The ground water cleanup level for carcinogens was calculated by the following equation:. .
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. Risk-based' human health ground water cleanup levels were back-calculated from the MGBG risk 

assessment according to the methodology used by U.S. EPA Region 9 in the development of its PRGs. 

Because risk assessment equations are linear in the concentration term, an acceptable remediation 

concentration for the site can be calculated using a ratio of the site concentration to the resulting risk 

. estimate that was determined in the risk assessment utilizing a target cancer risk (TCR)or target hazard 
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assessment as COCs for the MGBG. The five other compounds were eliminated from further 
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A TCR of 1 x1 0.6 was. us~d to determine the remediation concentrations for carcinogens and a THlof unity. 

(1) was used for noncarcinogens. Example calculations for each type of chemical are provided below. 

Example Calculation for Carcinogenic Effects 
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RBCl = _C-=..gW_XT_C_R_
Risk

· Where:

RBCl =

Cgw =

TCR =
Risk =

Risk-based cleanup level (Ilg/l)

Ground water exposure point concentration used in the MGBG risk
assessment (Ilg/l)
Target Ca,ncer Risk = 1 x 10.6 (mglkg/dayr1

Ground water cancer risk calculated in the MGBG Risk
assessment

According to the methodology specified in the USEPA Region 9 PRG calculations, PRGs for carcinogens

are based on a 30-year exposure duration· (6 years for a child plus 24 years for an adult). Therefore, .the

· risk term used in the calculations represents the sum of child and adult risks from the MGBG assessment.

For example, the total residential risk for PCE (4.9 x 10.4) presented in the risk assessment is the sturn of

.the child (2.3 xl0-4) and adult (2.6 x 10'4) risks. e
Example Calculation: Residential ground water RBCl for PCE

TCR =
Risk

3701l9/l

1.0 x 10-6 (mg/kg/dayr1

4.9 x 10.4 - combined child + adult residential risk (ingestion + dermal contact)

370x lxl0-6

RBCl
4.9xl0-4.

·RBCl (PC~)= 0.761lg/l

· Example Calculation for Noncarcinogenic Health Effects

As specified in the Region 9 PRG guidance, the RBCl for exposure to noncarcinogensin groundwater is

based on exposure by an adult resident drinking 2 liters of water per day. The ground water cleanup level

for noncarcinogens was calculated by the following equation:

e·
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. RBCl = Cgw xTHI
Risk

RBCl =

THI

Risk =

Risk-based cleanup level (~g/l)

Groundwater exposure point concentration used in the MGBG risk assessment
(~g/l)

Target Hazard Index

Ground water risk calculated in the MGBG Risk assessment

Example Calculation: Residential ground water RBCl for cis-1 ,2-DCE

•
Cgw

THI =
Risk =

500 ~g/l

1.0

1.45 (ingestion + dermal HI)

MCS 500x 1
1..45

•

RBCl (cis-1 ,2-DCE) = 345 ~g/l

./

The calculated RBCls are presented i~ Table 3-4. Table 3-4 also provides comparisons of the risk

based levels with MCls and Indiana Cleanup levels. As shown in the table, the risk-based values for all

COCs were less than the MCls and Indiana .Ievels. Therefore, federal MCls were selected as MCSs for

1,2-DCA, chloroform, cis-1,2-DCE, PCE, and TCE. Indiana Default Closure levels were chosen as

MCSs for 1,1,1 ,2-and t,1 ,2,2-PCA. The MCSs developed for COCs in ground water at MGBG are

summarized in Table 3-4.
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Groundwater exposure point concentration used in the MGBG risk assessment 
(~g/l) 
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Ground water risk calculated in the MGBG Risk assessment 

Example Calculation: Residential ground water RBCl for cis-1 ,2-DCE 
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The calculated RBCls are presented i~ Table 3-4. Table 3-4 also provides comparisons of the risk

based levels with MCls and Indiana Cleanup levels. As shown in the table, the risk-based values for all 

COCs were less than the MCls and Indiana .Ievels. Therefore, federal MCls were selected as MCSs for 

1,2-DCA, chloroform, cis-1,2-DCE, PCE, and TCE. Indiana Default Closure levels were chosen as 
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TABLE 3-1

SUMMARY OF CHEMICAL-SPECIFIC ARARs AND TBC CRITERIA
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE
CRANE, INDIANA

I Requirement I Citation I Status I Synopsis I Comment I
FEDERAL.

Safe Drinking Water Act 42 USC 300f et seq. MCls are MCLs, SMCls, and MClGs established under this Can be used as MCSs or for determining Risk-

(SDWA) Maximum Contaminant 40 CFR 141 to 143 relevant and act are health-based limits for certain chemical based Cleanup levels (RBCls) for ground

levels (MCls) and Secondary appropriate; substances in drinking water.. water.
MCls (SMCls) SMCls and

MCl Goals (MClGs) MClGs are TBC

U.S. EPA Health Advisories EPA 822-B-96-002 TBC U.S. EPA Office of Drinking Water guidelines for Can be used for determining RBCls for ground

chemicals that may be encountered in public water water.-
supply systems.

.Reference Doses (RfDs) from NA TBC U.S. EPA Office of Research and Development Can be used for determining RBCls.
Integrated Risk Information guidelines used in the public health assessment
System (IRIS)

Carcinogenic Slope Factors from NA TBC U.S. EPA Environmental Criteria and Assessment Can be used for determining RBCls.

IRIS Office; U.S. EPA Carcinogen Assessment Group

guidelines used in the public health assessment

.. EPA Region 9 PRGs NA TBC U:S. EPA Region 9 has developed PRGs for Can be used for determining RBCls.

contaminants in soil, air, and tap water. These risk-

based concentrations are intended to assist risk

assessors and others in initial screening-level

evaluations of environmental measurements.

Indiana Department of NA TBC' A non-rule policy that incorporates environmental risk Guidance for use in risk assessment.
Environmental Management assessment principles to protect human health and

(IDEM) Risk Integrated System the environment and achieve consistent closure of

of Closure (RISC) contaminated soil and groundwater.

CFR = Code of Federal Regulations
IRIS =Integrated Risk Information'System
USC =United States Code
U.S. EPA =United States Environmental Protection Agency

• • •
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• •TABLE 3-2

SUMMARY OF l.OCATION-SPECIFICARARs AND TBCs
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE INDIANA

•

"

I Requirement I Citation I· Status I Synopsis I Comment I
FEDERAL
Endangered Species Act of 1978 16 USC 1531 Potentially Requires federal agencies to ensure that any action The Indiana Bat and several bird species that

50 CFR 17 and 402 applicable authorized, funded, or carried out by the U.S. EPA is are either endangered or threatened, or

not likely to jeopardize the future existence or critical species of special interest may reside in the

habitat of any endangered or threatened species. vicinity of SWMU 01. In addition, migrating

species may occasionally move through the

area.

U.S. EPA Ground Water NA To Be Provides guidance in determining the potential Groundwater at SWMU 01 is classified as a

Protection Strategy and Considered beneficial uses of contaminated groundwater. shallow bedrock aquifer.

Classification GUidelines

The Archaeological and Historic 16 USC 469 Potentially Establishes requirements relating to potential loss or No historic artifacts are expected to be

Preservation Act 36 CFR 65 Applicable destruction of significant scientific, historical, or uncovered in the vicinity of SWMU 01 ;

archeological data as a result of a proposed remedy. however, artifacts may be discovered during

site work.

STATE
Historical Preservation and IC 14-21 Potentially Establishes requirements relating to potential loss or No historic artifacts are expected to be

Archaeology Applicable destruction of significant scientific, historical, or uncovered in the vicinity of SWMU 01;
.. archeological data as a result of a proposed remedy. however, artifacts may be discovered during

site work.

Nongame and Endangered IC 14-22-34 Potentially Establishes protection and conservation of State The Indiana Bat and several bird species are

Species Conservation Applicable nongame and endangered species. either endangered, threatened, or spE1cies of

special interest may reside in the vicinity of

SWMU 01. In addition, migrating species may

occasionally move through the area.

Wildlife Regulation IC 14-22-10 Potentially Provides protection of wildlife from releases or Contaminated waste materials could be

Applicable discharges of waste material onto or in any water of discharged into surface water and result in

Indiana that may result in the killing of wildlife. harm to wild animals near SWMU 01.

Indiana Natural Heritage IC 14-31-2 To Be Promotes the preservation, maintenance, and Guidance for the areas that may be disturbed

Protection Campaign .Considered management of those natural areas and rare native during remedial activities near SWMU 01.-
species for which the areas are habitat.

CFR = Code of Federal Regulations
IRIS = Integrated Risk Information System

USC =United States Code
U.S. EPA = United States Environmental Protection Agency

• 
Requirement Citation 

FEDERAL 
Endangered Species Act of 1978 16 USC 1531 

• TABLE 3-2 

SUMMARY OF l.OCATION-SPECIFICARARs AND TBCs 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE 
CRANE INDIANA 

Status Synopsis 

Potentially Requires federal agencies to ensure that any action 

50 CFR 17 and 402 applicable authorized, funded, or carried out by the U.S. EPA is 

not likely to jeopardize the future existence or critical 

habitat of any endangered or threatened species. 

U.S. EPA Ground Water NA To Be Provides guidance in determining the potential 

Protection Strategy and Considered beneficial uses of contaminated groundwater. 

Classification Guidelines 

The Archaeological and Historic 16 USC 469 Potentially Establishes requirements relating to potential loss or 

Preservation Act 36 CFR 65 Applicable destruction of significant scientific, historical, or 

archeological data as a result of a proposed remedy. 

STATE 
Historical Preservation and IC 14-21 Potentially Establishes requirements relating to potential loss or 

Archaeology Applicable destruction of significant scientific, historical, or 
.. archeological data as a result of a proposed remedy. 

Nongame and Endangered IC 14-22-34 Poteritially Establishes protection and conservation of State 

Species Conservation Applicable nongame and endangered species. 

Wildlife Regulation IC 14-22-10 Potentially Provides protection of wildlife from releases or 

Applicable discharges of waste material onto or in any water of 

Indiana that may result in the killing of wildlife. 

Indiana Natural Heritage IC 14-31-2 To Be Promotes the preservation, maintenance, and 

Protection Campaign . Considered management of those natural areas and rare native -
species for which the areas are habitat. 

CFR = Code of Federal Regulations USC = United States Code 
IRIS = Integrated Risk Information System U.S. EPA = United States Environmental Protection Agency 

• 
Comment 

The Indiana Bat and several bird species that 

are either endangered or threatened, or 

species of special interest may reside in the 

vicinity of SWMU 01. In addition, migrating 

species may occasionally move through the 

area. 

Groundwater at SWMU 01 is classified as a 

shallow bedrock aquifer. 

No historic artifacts are expected to be 

uncovered in the vicinity of SWMU 01 ; 

however, artifacts may be discovered during 

site work. 

No historic artifacts are expected to be 

uncovered in the vicinity of SWMU 01; 

however, artifacts may be discovered during 

site work. 

The Indiana Bat and several bird species are 

either endangered, threatened, or sPElcies of 

special interest may reside in the vicinity of 

SWMU 01. In addition, migrating species may 

occasionally move through the area. 

Contaminated waste materials could be 

discharged into surface water and result in 

harm to wild animals near SWMU 01. 

Guidance for the areas that may be disturbed 

during remedial activities near SWMU 01. 



TABLE 3-3

SUMMARY OF. ACTION-SPECIFIC ARARs AND TBC CRITERIA
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA
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I Requirement ·1 Citation 1 Status 1 Synopsis 1 Comment I
FEDERAL

Clean Water Act (CWA) 40 CFR 122 Potentially NPDES permits are required for any discharge to Any alternative that includes discharges to

National Pollutant Discharge applicable surface water. surface water would have to comply with the

Elimination System (NPDES) permit requirements.

National Environmental Policy 42 USC 4321 Potentially Requires federal agencies to evaluate the Alternatives could constitute significant activities,

Act (NEPA) 40 CFR Part 6 applicable environmental impacts associated with major under NEPA requirements.

actions that they fund, support, permit, or

implement.

Resource Conservation and 40 CFR 264 Potentially Establishes minimum national standards for These standards would be applicable for on-site

Recovery Act (RCRA) applicable acceptable management of hazardous waste. treatment, storage, or disposal of any hazardous

Standards for Owners and waste that may be generated during on-site

Operators of HazardOUS Waste ground water treatment.

Treatment, Storage, and

Disposal (TSD) Facilities

RCRA Identification and Listing 40 CFR 261 Potentially RegUlations that govern the procedures for This regulation could be used to determine

of Hazardous Waste applicable identifying if a solid waste i~ a hazardous waste. whether wastes generated during ground water

treatment at the site are characteristic or listed

hazardous wastes.

RCRA Standards Applicable to 40 CFR 262 Potentially Establishes standards for generators of hazardous This regulation would be used if any hazardous

Generators of Hazardous applicable waste. wastes are generated at the site during ground

Waste water treatment.

RCRA Standards Applicable to 40 CFR 263 Potentially Establishes standards for off-site transportation of This regulation would be used if any hazardous

Transporters of Hazardous
.'

applicable hazardous waste. waste generated on site needs to be transported

Waste off site.

RCRA Standards and Interim 40 CFR 264 and 265 Potentially Regulations that govern the treatment, storage, and This regUlation would be used if any hazardous

Standards for Owners and applicable disposal of hazardous waste. waste generated is managed onsite or offsite.

Operators of Hazardous Waste

TSD Facilities

• • •

Requirement I 
FEDERAL 

Clean Water Act (CWA) 

National Pollutant Discharge 

Elimination System (NPDES) 

National Environmental Policy 

Act (NEPA) 

Resource Conservation and 

Recovery Act (RCRA) 

Standards for Owners and 

Operators of Hazardous Waste 

Treatment, Storage, and 

Disposal (TSD) Facilities 

RCRA Identification and Listing 

of Hazardous Waste 

RCRA Standards Applicable to 

Generators of Hazardous 

Waste 

RCRA Standards Applicable to 

Transporters of Hazardous 

Waste 

RCRA Standards and Interim 

Standards for Owners and 

Operators of Hazardous Waste 

TSD Facilities 

• 
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Citation Status Synopsis 

40 CFR 122 Potentially NPDES permits are required for any discharge to 

applicable surface water. 

42 USC 4321 Potentially Requires federal agencies to evaluate the 

40 CFR Part 6 applicable environmental impacts associated with major 

actions that they fund, support, permit, or 

implement. 

40 CFR 264 Potentially Establishes minimum national standards for 

applicable acceptable management of hazardous waste. 

40 CFR 261 Potentially Regulations that govern the procedures for 

applicable identifying if a solid waste i::; a hazardous waste. 

40 CFR 262 Potentially Establishes standards for generators of hazardous 

applicable waste. 

40 CFR 263 Potentially Establishes standards for off-site transportation of 

applicable hazardous waste. 

40 CFR 264 and 265 Potentially Regulations that goliern the treatment, storage, and 

applicable disposal of hazardous waste. 

• 

Comment 

Any alternative that includes discharges to 

surface water would have to comply with the 

permit requirements. 

Alternatives could constitute significant activities, 

under NEPA requirements. 

These standards would be applicable for on-site 

treatment, storage, or disposal of any hazardous 

waste that may be generated during on-site 

ground water treatment. 

This regulation could be used to determine 

whether wastes generated during ground water 

treatment at the site are characteristic or listed 

hazardous wastes. 

This regulation would be used if any hazardous 

wastes are generated at the site during ground 

water treatment. 

This regulation would be used if any hazardous 

waste generated on site needs to be transported 

off site. 

This regulation would be used if any hazardous 

waste generated is managed onsite or offsite. 

• 
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•
Requirement Citation Status Synopsis Comment

Department of Transportation "49 CFR 107 Potentially Regulations for the transportation of hazardous This regulation would be used for shipment of

(DOT) Rules for Hazardous and 171 to 179 applicable materials. Requirements cover packaging, hazardous material to the site or away from the'

Materials Transport marking, labeling, and transportation methods. site during the remedial action.

STATE

Indiana Air Screening Levels NA To be The Indiana Department of Environmental This ~uidance would be usedfor limiting

considered Management Office of Air Management calculates particulate emissions from on-site remedial

a maximum acceptable ground-level concentration activity.

of toxic air pollutants, which is generally 0.5% of the

permissible exposure limit (PEL). Site-specific

exceptions may be made.

Indiana Closure and Corrective WASTE-0015-NPD To be This non-rule policy document provides procedures This policy addresses scenarios and procedures

Action Policy considered to be followed when this action is implemented. in situations where remedial activities under

RCRA Subtitle C closures can more appropriately

be addressed through Indiana corrective action

authorities.

CFR = Code of Federal. Regulations
IRIS = Integrated Risk Information System
NA = Not Applicable

USC = United States Code
"U.S. EPA = United States Environmental Protection Agency

e· e 
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Department of Transportation ·49 CFR 107 

(DOT) Rules for Hazardous and 171 to 179 

Materials Transport 

STATE 

Indiana Air Screening Levels NA 

Indiana Closure and Corrective WASTE-0015-NPD 

Action Policy 

CFR = Code of Federal. Regulations 
IRIS = Integrated Risk Information System 
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Status Synopsis 

Potentially Regulations for the transportation of hazardous 

applicable materials. Requirements cover packaging, 

marking, labeling, and transportation methods. 

To be The Indiana Department of Environmental 

considered Management Office of Air Management calculates 

a maximum acceptable ground-level concentration 

of toxic air pollutants, which is generally 0.5% of the 

permissible exposure limit (PEL). Site-specific 

exceptions may be made. 

To be This non-rule policy document provides procedures 

considered to be followed when this action is implemented. 

USC = United States Code 
. U.S. EPA = United States Environmental Protection Agency 

e 

Comment 

This regulation would be used for shipment of 

hazardous material to the site or away from the· 

site during the remedial action. 

This ~uidance would be used for limiting 

particulate emissions from on-site remedial 

activity. 

This policy addresses scenarios and procedures 

in situations where remedial activities under 

RCRA Subtitle C closures can more appropriately 

be addressed through Indiana corrective action 

authorities. 



TABLE 3-4

DEVELOPMENT OF MEDIA CLEANUP STANDARDS (MCSs)
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE
CRANE, INDIANA

GW Exposure Point
Risk-Based Cleanup Level

Federal and
MCS

Chemical of Concern
Concentration(1) State Criterion

Cancer NonCancer
J.Ig/L J.Ig/L J.Ig/L J.Ig/L J.Ig/L

1,1,1,2-Tetrachloroethane 250 2 1,000 6.9\£1 6.9
1,1,2,2-Tetrachloroethane 38000 0.2 2,000 0.9(2) - 0.9
1,1-Dichloroethene 500 7 (3) 1,400 7(3) _ 7

_1,2-Dichforoethane 250 0.5 170 - 5'01 5-
Chloroform 840 2 12 80'01 80

- cis-1,2-Dichloroethene 500 70 10' 340 7010) 70
Tetrach loroethene 370 0.8 260 5'01 5
Trichloroethene 16,000 0.1_ 10 5(3) 5

1. Excerpted from the-MGBG BFI (Tetra Tech NUS Inc., September 2(03).
2. Indiana Default Closure Level for Residential Groundwater.
3. U.S. EPA Maximum Contaminant Level (MCL) (USEPA, Summer 2004).

•

••

•

Chemical of Concern 

1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
1,1-Dichloroethene 

_ 1,2-Dichloroethane 

Chloroform 
- cis-1,2-Dichloroethene 
T etrach loroethene 
Trichloroethene 
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GW Exposure Point 
Risk-Based Cleanup Level 

Concentration(1) 

Cancer NonCancer 
J.lg/L J.lg/L J.lg/L 
250 2 1,000 

38000 0.2 2,000 
500 7 (3) 1,400 
250 0.5 170 
840 2 12 
500 70 1

" 340 
370 0.8 260 

16,000 0.1_ 10 

1. Excerpted from the-MGBG BFI (Tetra Tech NUS Inc., September 2(03). 
2. Indiana Default Closure Level for Residential Groundwater. 
3. U.S. EPA Maximum Contaminant Level (MCL) (USEPA, Summer 2004). 

• 
Federal and 

MCS 
State Criterion 

J.lg/L J.lg/L 
6.91£1 6.9 
0.9(2) - 0.9 
7(3) _ 7 

- 5'" 5-

801
" 80 

701
" 70 

5'" 5 
5(3) 5 
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4;0 DEVELOPMENT OF CORRECTIVE MEASURES ALTERNATIVES"

This section discusses the development of 'CMAs from individual technologies that could be applied

towards attainment of CAOs (presented in Section 3.4) forthe ~GBG site. The section also discusses

the details of these alternatives at a conceptual level. The development of alternatives begins with a

screening of technologies for their potential applicability at the site. The screening starts with an initial

identification and preliminary level of selection of technologies and process options". under each

technology for further ·discussion. The screening ends wi~h a more" detailed evaluation of the

effectiveness, implementability, and relative costs of technologies and process options retained from the

preliminary screening. The technologies .and process options' retained after the detailed evaluation are

· assembled into alternatives and are discussed at a conceptual level on a site-specific basis.

4.1 PRELIMINARY SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES

Table 4-1 provides the results of a preliminary screening of corrective measures technologies for VOC

contaminated ground water at SWMU 01. The preliminary technology screening is based on overall

"applicability to the medium of concern (contaminated ground water), COCs (chlorinated alkanes and

chlorinated alkenes), and hydrogeological conditions present at SWMU 01. The purposes of this
. .

screening effort are t<: investigate a reasonable range of a~ilable technologies and process options" and

· to eliminate those obviously not applicable to the site. Based on the screening ranks of the technologies
-------:- - --:------ .

(see the Notes column in Table 4-1), the following table summarizes the technologies retained from the

preliminary screening:

General Action Technology' . Process Option
No Action (1) None .Not applicable

Limited Action(2) Institution'al Controls Passive controls: administrative Land Use Controls (LUCs)

Monitoring Ground water monitoring

In-Situ Treatment(3) PhysicaVChemical Metallic reductive dehalogenation

Biological Intrinsic bioremediation/natural attenuation

Anaerobic reductive dehalogenation/oxidation

Notes:
· 1. No Action is evaluated in Section 4.2.1.
2. Limited Action is evaluated in Section 4.2.2.
3. In-Situ Treatment'is evaluated in Section 4.2.3.

050418/P 4-1 CTO 0315
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4;0 DEVELOPMENT OF CORRECTIVE MEASURES ALTERNATIVES' 

This section discusses the development of 'CMAs from individual technologies that could be applied 

towards attainment of CAOs (presented in Section 3.4) forthe tv1GBG site. The section also discusses 

the details of these alternatives at a conceptual level. The development of alternatives begins with a 

screening of techhologies for their potential applicability at the site. The screening starts with an initial 

identification and preliminary level of selection of technologies and process options .. under each 

technology for further ·discussion. The screening ends with a more. detailed evaluation of the 

effectiveness, implementability, and relative costs of technologies and process options retained from the 

preliminary screening. The technologies .and process options' retained after the detailed evaluation are 

. assembled into alternatives and are discussed at a conceptual level on a site-specific basis. 

4.1 PRELIMINARY SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES 

Table 4-1 provides the results of a preliminary screening of corrective measures technologies for VOC

contaminated ground water at SWMU 01. The preliminary technology screening is based on overall 

. applicability to the medium of concern (contaminated ground water), COCs (chlorinated alkanes and 

chlorinated alkenes), and hydrogeological conditions present at SWMU 01. The purposes of this 
. . 

screening effort are t<: investigate a reasonable range of a~ilable technologies and process options and 

. to eliminate those obviously not applicable to the site. Based on the screening ranks of the technologies 
-------:- - --:----- . 

(see the Notes column in Table 4-1), the following table summarizes the technologies retained from the 

preliminary screening: 

General Action Technology' . Process Option 

No Action (1) None. . Not applicable 

Limited Action(2) Institution'al Controls Passive controls: administrative Land Use Controls (LUCs) 

Monitoring Ground water monitoring 

In-Situ Treatment(3) PhysicaVChemical Metallic reductive dehalogenation 

Biological Intrinsic bioremediation/natural attenuation 

Anaerobic reductive dehalogenation/oxidation 

Notes: 
'1. No Action is evaluated in Section 4.2.1. 
2. Limited Action is evaluated in Section 4.2.2. 
3. In-Situ Treatmenris evaluated in Section 4.2.3. 
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Section 4.2 presents details concerning the characteristics that were evaluated to identify potentially

useful remedial technologies. Section 4.3 lists the representative process options under each technology

that were retained for development into CMAs.

4.2 DETAILED SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES

The technologies retained from the preliminary screening are broadly evaluated· in this section. The

evaluations are based on criteria of effectiveness,' implementability, and relative cost, which are defined

as follows:

•. Effectiveness - This criterion focuses on the potential effectiveness of process options in protecting

human health and the environment and in meeting the CAOs. This criterion considers potential

impacts to human health and the environment during construction and implementation and how

proven and reliable the process is with respect to COCs and site conditions.

•

• Implementability - Implementability is a measure of both the technical and administrative feasibility of

implementing a technology. It provides a means of evaluating the ability of a technology to be

adapted to site-specific conditions. Technical feasibility includes consideration of construction and •

operational issues,' demonstrated performance, and adaptability to site conditions. Administrative

feasibility considerations include the ability to obtain any necessary permits or easements or

adherence to applicable laws and concerns of othl;lr regulatory agencies. General availability of

necessary equipment and resources is also evaluated.

• Cost - Cost evaluations allow a relative comparison between similar technologies and playa limited

.role in technology screening. The cost analysis is based on engineering judgment and each

technology is evaluated as to whether costs are'low, medium, or high relative to the other options in

the same technology type. If there is only one process option, costs are compared to other candidate

technologies:

The pro~ess options presented in the above table for use at SWMU 01 are evaluated in the following

sections.

•
050418/P 4-2 CTO 0315
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Section 4.2 presents details concerning the characteristics that were evaluated to identify potentially 

useful remedial technologies. Section 4.3 lists the representative process options under each technology 

that were retained for development into CMAs. 

4.2 DETAILED SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES 

The technologies retained from the preliminary screening are broadly evaluated· in this section. The 

evaluations are based on criteria of effectiveness,· implementability, and relative cost, which are defined 

as follows: 

•. Effectiveness - This criterion focuses on the potential effectiveness of process options in protecting 

human health and the environment and in meeting the CAOs. This criterion considers potential 

impacts to human health and the environment during construction and implementation and how 

proven and reliable the process is with respect to COCs and site conditions. 

• Implementability - Implementability is a measure of both the technical and administrative feasibility of 

implementing a technology. It provides a means of evaluating the ability of a technology to be 

adapted to site-specific conditions. Technical feasibility includes consideration of construction and 

operational issues,· demonstrated performance, and adaptability to site conditions. Administrative 

feasibility considerations include the ability to obtain any necessary permits or easements or 

adherence to applicable laws and concerns of oth~r regulatory agencies. General availability of 

necessary equipment and resources is also evaluated. 

• Cost - Cost evaluations allow a relative comparison between similar technologies and playa limited 

. role in technology screening. The cost analysis is based on engineering judgment and each 

technology is evaluated as to whether costs are'low, medium, or high relative to the other options in 

the same technology type. If there is only one process option, costs are compared to other candidate 

technologies: 

The pro~ess options presented in the above table for use at SWMU 01 are evaluated in the following 

sections. 
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•

•

No Action consists of maintaining the. status quo at the site. No Action is considered in the GMS process

to provide a baseline for comparis?n with other corrective measures technologies and their effectiveness

in mitigating risks posed by site GaGs.

Effectiveness

No Action would not be effective in meeting GAOs for SWMU 1. The Navy acknowledges that there are

no human receptors that could be exposed to ground water at the site currently or in the foreseeable

future und!'lr predictable land use. If land use at this site changes, there would be no active remedial

measures taken to reduce GOG levels to protect future potential human receptors, nor any method for

assessing decreases in GOG levels that could be caused by natural attenuation. Furthermore, if land use

for this site changes, no control would exist that could prohibit the exposure of potential human receptors

to contaminated ground water.

Implementability

There would be no imple":!entability concerns because no action would be implemented.

Cost

No· remedial actions are taken with this technology; therefore, there are no costs associated with No

Action.

Conclusion

No Action was retained as a baseline for comparison with other remedial alternatives, although it would

not be an effective remedial measure because it would not facilitate the attainment of RAOs. In

particular, potential exposure to VaG-contaminated ground water would not be prevented.

4.2.2 Limited Action

.
Two technologies were retained from preliminary screening:· institutional controls and ground water

monitoring.

050418/P 4-3 CT00315
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No Action consists of maintaining the. status quo at the site. No Action is considered in the GMS process 

to provide a baseline for comparis?n with other corrective measures technologies and their effectiveness 

in mitigating risks posed by site GOGs. 

Effectiveness 

No Action would not be effective in meeting GAOs for SWMU 1. The Navy acknowledges that there are 

no human receptors that could be exposed to ground water at the site currently or in the foreseeable 

future und!'lr predictable land use. If land use at this site changes, there would be no active remedial 

measures taken to reduce GOG levels to protect future potential human receptors, nor any method for 

assessing decreases in GOG levels that could be caused by natural attenuation. Furthermore, if land use 

for this site changes, no control would exist that could prohibit the exposure of potential human receptors 

to contaminated ground water. 

Implementability 

There would be no imple":lentability concerns because no action would be implemented. 

Cost 

No· remedial actions are taken with this technology; therefore, there are no costs associated with No 

Action. 

Conclusion 

No Action was retained as a baseline for comparison with other remedial alternatives, although it would 

not be an effective remedial measure because it would not facilitate the attainment of RAOs. In 

particular, potential exposure to VOG-contaminated ground water would not be prevented. 

4.2.2 Limited Action 

. 
Two technologies were retained from preliminary screening:· institutional controls and ground water 

monitoring. 
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Institutional controls would consist of formulating and implementing passive controls such as

administrative LUCs to prohibit future site development and ground water use. Institutional controls

would also include the performance of regular site inspections to verify the continued implementation of

the controls. Although hunters/trespassers may frequent the MGBG area, active controls (i.e., fencing)

are not required, because the primary exposure pathway (i.e., exposure to surface soil) does not pose an

unacceptable risk tothose receptors.

Effectiveness

Institutional controls would allow contaminated ground water to remain on site and would not meet MCSs

presented in Section 3.5. However, institutional controls would be effective in meeting the CAOs for

SWMU 01 by maintaining the current status quo under which there are no receptors of concern .by

prohibiting site development and ground water use.

Implementability·

Institutional controls would be readily implementable. for SWMU 01. LUCs would be prepared and •

described in the Corrective Measures Design. The Navy could relatively easily prepare and implement

the LUCs.

Costs of institutional controls would be relatively low because they involve simple administrative actions

such as the filing of paperwork and periodic reviews of the effectiveness of the controls. Typically, costs

for institutional controls are an order of magnitude less than the costs of treatment technologies ·when

significant litigation costs are not expected.

Conclusion

Institutional controls were retained for the development of CMAs because of their relatively lo~ cost and

presumed effectiveness when properly implemented.

•
050418/P 4-4 CTa 0315

4.2.2.1 Institutional Controls 

NSWC Crane 
SWMU 01 Corrective Measures Study 

- Revision: 1 
Date: January 2005 

Section: 4 
Page 4 of 20 

Institutional controls would consist of formulating and implementing passive controls such as 

administrative LUCs to prohibit future site development and ground water use. Institutional controls 

would also include the performance of regular site inspections to verify the continued implementation of 
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Institutional controls would be readily implementable. for SWMU 01. LUCs would be prepared and • 
-

described in the Corrective Measures Design. The Navy could relatively easily prepare and .implement 

the LUCs. 

Costs of institutional controls would be relatively low because they involve simple administrative actions 

such as the filing of paperwork and periodic reviews of the effectiveness of the controls. Typically, costs 

for institutional controls are an order of magnitude less than the costs of treatment technologies ·when 

significant litiga:tion costs are not expected. 

Conclusion 
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presumed effectiveness when properly implemented. 
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Monitoring would consist of collecting and analyzing ground water samples from monitoring wells located

at the site. The analytical parameters would consist of COCs and parameters that would allow evaluation

,of the effectiveness of a remedial action at the site.

Effectiveness

Monitoring would not be effective by itself as a remedial technology to meet CAOs at swrviu 01. It would

only provide the data nece~sary to evaluate whether COC concentrations continue to pose a potential risk

to human receptors or if a remedial action is attaining MCSs for SWMU 01. It would also provide the data

necessary to evaluate whether technology-specific parameters indicate that the selected remedial action'

is functioning to specifications. Furthermore, monitoring would provide the data necessary to determine

whether the plume continues to migrate is occurring at an insignificant rate.

Implementability

Ground water monitoring has already been performed at SWMU 01, and adequate monitoring wells are

already in place. Therefore, a new long-term monitoring program could be easily implemented.

Cost'

Capital and operation and maintenance (O&M) costs of monitoring would be low (limited to sample

collection, analysis of a ,limited list of parameters, data interpretation, and reporting).

'Conclusion

Monitoring was retained for the development of CMAs.

4.2.3 In-Situ Treatment "

This section evaluates technologies that could be applied for removal/destruction of contaminants without

physical removal of ground water to the surface. Such technologies are considered to constitute "in-situ"

treatment as opposed to above-ground treatment.
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In-Situ Abiotic Reductive Dehalogenation withiero Valent Iron ••
In-situ abiotic reductive dehalo~enation of chlorinated alkanes/alkenes consists of introducing controlled

amounts of a suspension of an inorganic electron donor into the contaminant plume. The l'T)etallic

electron donor is typically zero-vaient iron (lVI). lVI. has! been previously used in' fixed beds such as

permeable reactive barriers (PRBs) constructed in subsurface unconsolidated geologic materials

downgradient of an advancing plume. The reaction causing the reductive dehalogenation is as follows:

2 C2HCI3 + 8 FeD + 10 H+ . -------> 2 C2H6 + 8 Fe2+ + 6 cr
(Where: C2HCI3 is the chemical formula forTCE, and FeD is the zero-v~lent iron)

'In a variation of this technology, a sus'pension consisting oLnanoscale particles of lVI with or without a .
. . .

trace coating of a metal catalyst (typically palladium) is introduced within the most contaminated zone of

the plume to aggressively seek the contaminated zone. The iVI particle with the palladium catalyst is

. termed a bi-metallic nano particle (BNP).

BNP technology has been shown to cause more rapid reductive dechlorination of TCE to ethane and

ethene than simple lVI in accordance with the following chemical reaction: •

2 C2HCI3 + 8 FeD + 10 H+ Pd > 2 C2H6 + 8 Fe2+ + 6 cr

(Where: C2HCI3 is the chemical formula for TCE, FeD is lVI, catalyzed by palladium, Pd)

BNP technology increases the rate of reaction because of the use of a catalyst and the increased surface

area per unit volume of particle size for the ZVI. Another advantage is that the BNPs are mobile because

of the small sizes of the particles, therefore widespread contaCt with the contaminants is. favorable.

Effectiveness

In-situ treatment with metallic reductive dehalogenation using lVI has proven effective for the treatment

of a wide range of contaminants that include chlorinated VOCs, polychlorinated biphenyls (PCBs), heavy

metals (hexavalent chromium,. nickel, mercury), perchlorates, and nitrates (discussed in the Remedial

Technologies Development Forum's Internet website at www.rtdf.org). 'This technology has proven useful

.for the treatment of contaminants that are n~t ~articularly mobile because of sorption on soil particles. A

bench-scale treatability test would be required to verify the effectiveness of this technology for the

.treatment of the ground water at the MGBG site. The test would help verify that complete dechlorination

.of PCA will occur. ••
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Implementability

The injection of a suspension would be difficult because of the low per"meability of the hydrogeologic unit

of interest at the MGBG site. To date, this technology has been applied at a limited number and types of

full scale sites. It has been effective in source areas or concentrations plur:nes. The MGBG, on the

contrary, is currently a relatively low concentration plume spread over several acres. It is possible that

. extensive hydro-fracturing of the geologic formation would be necessary if this technology were selected.

.The hydrofracturing of the bedrock would facilitate transport of the lVI treatment· throughout the

contaminated zone. In theory, the metallic reductive dehalogenation technology would also result in a

reservoir of lVI in the ground water that could continue to form dissolved iron (a secondary contaminant)

following the completion of the reaction. This, howeyer, has not been shown to be a problem to date. Th~ .

technology is innovative, and the number of cont~actors qualified to oversee its application are. limited.

Capital and O&M costs for in-situ treatment with abiotic reductive dehalogenation technology would be

higher than anaerobic reductive dechlorination, in part be"cause of the relatively high cost of the catalyst

coated lVI, but also because of the complexities of delivering the particulates to the water-bearing zone

needing treatment.

Conclusion

Abiotic reductive dehalogenation technology was· eliminated from further consideration because

anaerobic bioremediation would be more easily implementable and more cost effective.

,-.,
. l

4.2.3.2 Natural Attenuation

•

Chlorinated alkenes are, known to undergo natural biodegradation of ,various types, in addition to abiotic

degradation. Also included in the term Natural Attenuation are physical processes such as advection,

.dilution, diffusion, sorption, volatilization, and dispersion. These natural processes are termed "intrinsic"

because they occur without the need for human intervention. As discussed below, both abiotic and biotic

processes can occur simultaneously, and the end results are indistinguishable. Therefore, it is more

"common to refer to the combined process as "natural attenuation."

" Chlorinated alkenes can undergo natural biodegradation processes including reductive dechlorination and

oxidation (aerobic or anaerobic) that ultimately. lead to the .remediation of a site. Reductive
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. dechlorination, as the term indicates, is a process wherein a chemical compound undergoes sequential

chlorine atom removal under chemically reducing conditions. The ultimate number of chlorine atoms

replaced with hydrogen atoms is determined by the degree to which the chemical environmentsupports

continued less of chlorine, each successive chlorine .atom being more difficult to remove than the

previous one. When reductive dechlorination occurs under intrinsic conditions, it is mediated by microbial

metabolism. These "reducing" conditions refer to the natural balance of dissolved ions in ground water

being available as electron donors for chemical reactions with the target compounds. A deficiency of

such electron donors results in "oxidizing" conditions. Therefore, an important parameter that indicates

conditions suitable for reductive dechlorination is the ORP of the ground water.. In addition, other

mechanisms such as co-metabolism can occur (U.S. EPA, 2000a).

Within the range of possible ORP conditions, a reducing environment is most suitable for complete
. . .

dechlorination of PCE to TCE, and so on in a step-by-step fashion through DCEs, and vinyl chloride, and

finally to ethene:

PCE ~ TCE + cr ~ 1,1-DCE or cis-1 ,2:DCE + cr ~ vc + cr ~ ethene+ cr.

Although the dechlorination process may terminate with DeE or vinyl chloride, if the intrinsic ORP
. .

conditions are suitable (i.e., sufficiently reductive), the process may proceed to dechlorination beyond

vinyl chloride. This, however, is typically not a favorable degradation pathway because of the significantly

lower reduction potentials required to cause the dechlorination process to go to completion

Chemical oxidation is the reverse of chemical reduction. It is a removal of electrons from the chemical

. compound.. Easily reduced compounds are not easily oxidized and easily oxidized compounds are not

easily reduced. Thus, the parent VOCs are more resistive to oxidation, while the successive daughter

. compounds are successively more amenable to oxidation. Therefore, natural attenuation can occur to .

completion by reductive dechlorination of PCE and TCE within an anaerobic zone of the site, followed by

OXidation of DeE and VC in the outer fringes of the anaerobic zone.

Oxidation can occur either in the presence of dissolved oxygen (i.e., under aerobic conditions) or in the

presence of other naturally occurring dissolved ions (nitrate, ferric iron, sulfate, 'carbon. dioxide, etc.),

under anoxic conditions. Under aerobic conditions, DCE compounds and. VC can oxidize to carbon

dioxide and chloride. Under anoxic conditiOns, additional compounds (i.e., nitrogen from nitrate, sulfide

from sulfate, or methane from carbon dioxide) can be generated as the end product of degradation.

Consequently, other important parameters that indicate conditions suitable for oxidation to occur are

these dissolved ions and the end products noted above.. , .

••

•
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Chlorinated alkanes can undergo a similar process of reductive dechlorination to form an organic end

product of ethane instead of ethene (as discussed above for chlorinated alkenes). Furthermore, the

parent chlorinated alkanes (1,1 ,2,2-PCA; and' -1,1,2-TCA) can also undergo a process of

dicholoroelimination wherein two chlorine atoms are simultaneously cleaved and replaced by hydrogen'

atoms, leading to the formation of chlorinated alkenes, which can' subsequently .undergo reductive

'dechlorination to form ethene. PCA can also undergo abiotic degradation to form TCE. In summary, the

reductive dechlorination ,of chlorinated ,alkanes can occur via one 'or more of the following pathways

(Lorah, et. aI., 1997):

1. pcA---?TCA + CI---? DCA + CI~ CI-ethane + CI---? ethane+ CI

,2. PCA---?trans-1 ,2-DCE+ CI---? VC + CI~ ethene+ CI

3. PCA---?TCE + CI (via abiotic mechanism, followed by the step-by-step anaerobic reductive chlorination

of TCE to eventually form ethene).

4. PCA---? TCA + CI---? VC + CI---? ethene+ CI

Effectiveness

, The natural' attenuation processes consist of a complex interplay of biological and physical/chemical

conditions that can be evaluated only by empirical observations; with a component of supplemental
. , .

,predictive results based on bench-scale studies. Therefore, the parameters indicative of ground water

conditions that are discussed above and, that could be used in the full~scale remediation are not

comprehensive, but they are adequate for most cases noted in the literature. A more site-specific

evaluation of the effectiveness of natural attenuation would require bench-scale studies. However, a

preliminary evaluation of the potential effectiveness of the process at the MGBG site can be conducted

using the screening table provided in Wiedemeier, et. aI., (1998) and 'shown on Table 2~7. This

evaluation indicates a limited evidence for natural attenuation to occur in the most contam,inatedzone of

the plum~. However, as discussed below, it appears that there are other localized zones of redox

conditions that may be causing the overall plume COC' concentrations to attenuate via natural

mechanisms.

Using the data for natural attenuation parameters presented in Table 2-5, it appears that the chlorinated

alkanes/alkenes have migrated from the source area (PBA) and encountered a zone of reductive

conditions around monitoring well 1-15. The relative levels oUhe following compared to the rest of the- .
.; site seem to support this: DO (lower), ORP (generally lower), dissolved hydrogen (higher), dissolved

methane (higher), dissolved ethane/ethane (higher), chloride (higher), alkalinity (generally higher), and

-;-.
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ferrous iron (higher). Further downgradient in the northwestern direction as well as in the northeastern

direction, there appear to be intermittent locations where conditions suitable for anaerobic activity (Le.,

low DO) or reducing conditions (Le., low ORP) exist, intermixed with locations where the opposite

conditions (aerobic/oxidative) exist. Towards the outer (downgradient) edges of the plume, the lack 'of

any of the volatile organic gases (methane/ethane/ethane) or hydrogen seems to indicate a prevalence of

oxidative conditions, although the dissolved oxygen' and ORP readings do not consistently corroborate

this postulation. This latter condition is expected, to occur due to the proximitx of the ground water plume

to atmospheric exposure near the bedrock outcrops that occur at the outer downgradient edges, as

discussed in the Conceptual Site Model (Section 2.5). Moreover, the lack of any vinyl chloride anywhere

in the plume indicates that either reductive dechlorination is proceeding to completion (Le., ethane/ethane

production) or the presence of pockets of oxidizing conditions interspersed within the plume and the·

prevalence of oxidizing conditions in its Quteredges is resulting in complete aerobic oxidation (Le., carbon

dioxide production) at this site. \.

Although chlorinated alkenes have been more widely studied, chlorinated' alk'anes (PCA and its

degradation products) have also been noted to undergo a similar mechanism (Bouwer, 1994, quoted in

Lorah, et aI., 1997), and therefore the more widespread primary COCs at the MGBG site should be

amenable to treatment by natural attenuation. The other sporadically occurring chlorinated alkanes (e.g.,

chloroform) should also undergo reductive dechlorination via natural attenuation under ORP values

similar to those required for the dechlorination of alkenes, as shown in Cookson, 1995. Complete

dechlorination of carbon tetrachloride and chloroform to carbon dioxide can occur under anaerobic

conditions via sequential reductive dechlorination (Bouwer, 1994, quoted in Michelle, et. aI., 1997).

Therefore, reductive dechlorination' would be a viable mechanism for reducing all of the COC

concentrations.

Implementability

This technology is easily implementable, and consists mainly of ground water sampling, chemical

analysis, data interpretation, and reporting. Monitoring well installation and ground water sampling for

COCs and natural attenuation parameters is offered by several competent environmental contractors and

can be easily conducted. Laboratory services. for ground water analysis for the COCs and natural

attenuation parameters are also widely available.

•

•
050418/P 4-10 CTa 0315

, NSWCCrane 
SWMU 01 Corrective Measures Study 

Revision: 0 
Date: August 2004 

Page 10 of 20 
Section: 4 • 

ferrous iron (higher). Further downgradient in the northwestern direction as well as in the northeastern 

direction, there appear to be intermittent locations where conditions suitable for anaerobic activity (Le., 

low DO) or reducing conditions (Le., low ORP) exist, intermixed with locations where the opposite 

conditions (aerobic/oxidative) exist. Towards the outer (downgradient) edges of the plume, the lack 'of 

any of the volatile organic gases (methane/ethane/ethane) or hydrogen seems to indicate a prevalence of 

oxidative conditions, although the dissolved oxygen' and ORP readings do not consistently corroborate 

this postulation. This latter condition is expected, to occur due to the proximitx of the ground water plume 

to atmospheric exposure near the bedrock outcrops that occur at the outer downgradient edges, as 

discussed in the Conceptual Site Model (Section 2.5). Moreover, the lack of any vinyl chloride anywhere 

in the plume indicates that either reductive dechlorination is proceeding to completion (Le., ethane/ethane 

production) or the presence of pockets of oxidizing conditions interspersed within the plume and the· 

prevalence of oxidizing conditions in its Quteredges is resulting in complete aerobic oxidation (Le., carbon 

dioxide production) at this site. \. 

Although chlorinated alkenes have been more widely studied, chlorinated' alk'anes (PCA and its 

degradation products) have also been noted to undergo a similar mechanism (Bouwer, 1994, quoted in 

Lorah, et aI., 1997), and therefore the more widespread primary COCs at the MGBG site should be 

amenable to treatment by natural attenuation. The other sporadically occurring chlorinated alkanes (e.g., 

chloroform) should also undergo reductive dechlorination via natural attenuation under ORP values 

similar to those required for the dechlorination of alkenes, as shown in Cookson, 1995. Complete 

dechlorination of carbon tetrachloride and chloroform to carbon dioxide can occur under anaerobic 

conditions via sequential reductive dechlorination (Bouwer, 1994, quoted in Michelle, et. aI., 1997). 

Therefore, reductive dechlorination' would be a viable mechanism for reducing all of the COC 

concentrations. 

Implementability 

This technology is easily implementable, and consists mainly of ground water sampling, chemical 

analysis, data interpretation, and reporting. Monitoring well installation and ground water sampling for 

COCs and natural attenuation parameters is offered by several competent environmental contractors and 

can be easily conducted. Laboratory services. for ground water analysis for the COCs and natural 

attenuation parameters are also widely available. 

050418/P 4-10 CTC 0315 

• 

• 



•
NSWC Crane

SWMU 01 Corrective Measures Study
Revision: 0

Date: August 2004
Section: 4

Page 11 of 20

The costs associated with monitoring and reporting natural attenuation are typically low compared to

other methods of active remediation. These costs are comparable to simple ground water m"onitoring .

costs, with the added· evaluations necessary for assessing the effectiveness of the degradation

processes.

Conclusion

Based on the relatively low costs and effectiveness, natural attenuation was retained for development of

CMAs.

4.2.3.3 In-Situ Anaerobic Biological Reductive Dehalogenation/Oxidation (Enhanced

Bioremediation)

•

•

In-situ Enhanced Bioremediation is a technology based on stimulating indigenous microorganisms to

breakdown certain types of hazardous organic compounds into nontoxic or less toxic forms via sequential·

replacement of halogen atoms (chlorine in the case of the MGBG site) with hydrogen atoms. As

discussed under Natural Attenuation, the natural process of degradation of chlorinated ethenes and

ethanes, assuming conditions are suitable, o~curs by reductive dechiorination. The stimulation of the

indigenous organisms to increase the rate of dechlorination is the critical component of the reductive

dehalogenation technology. Studies have shown that electron donor compounds such as chitin or lactate

can cause complete dechlorination of TCE to ethene and chlorides (Parsons, 2000). Other studies

indicate the potential· for vegetable oil to serve as an electron donor compound (Borden, 2002). Similarly,'

PCA can also be completely dechlorinated to form ethane and chlorides under the anaerobic conditions

promoted by injection of electron-donor compounds.

Certain sites where· the COCs are segregated such that there is a predominance of daughter products

(DCE and VC) over the parent compounds at specific locations may be more cost effectively remediated
. .

by aerobic oxidation in the presence of oxygen. In these cases; following the reduction of the parent

.compound concentrations to acceptable levels, the daugti'ter compounds can be oxidized to carbon

dioxide, water, and chlorides. If site conditions are suitable for complete dechlorination, such oxidation is

not required as a final treatment process.
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The costs associated with monitoring and reporting natural attenuation are typically low compared to 
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discussed under Natural Attenuation, the natural process of degradation of chlorinated ethenes and 

ethanes, assuming conditions are suitable, o~curs by reductive dechiorination. The stimulation of the 

indigenous organisms to increase the rate of dechlorination is the critical component of the reductive 

dehalogenation technology. Studies have shown that electron donor compounds such as chitin or lactate 

can cause complete dechlorination of TCE to ethene and chlorides (Parsons, 2000). Other studies 

indicate the potential· for vegetable oil to serve as an electron donor compound (Borden, 2002). Similarly,' 

PCA can also be completely dechlorinated to form ethane and chlorides under the anaerobic conditions 

promoted by injection of electron-donor compounds. 

Certain sites where· the COCs are segregated such that there is a predominance of daughter products 

(DCE and VC) over the parent compounds at specific locations may be more cost effectively remediated 
. . 

by aerobic oxidation in the presence of oxygen. In these cases; following the reduction of the parent 

. compound concentrations to acceptable levels, the daugl"l"ter compounds can be oxidized to carbon 

dioxide, water, and chlorides. If site conditions are suitable for complete dechlorination, such oxidation is 

not required as a final treatment process . 
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Effectiveness

In-situ anaerobic reductive dehalogenation with added electron donors is a relatively young technology for

. 'destruction of chlorinated VOCs in ground water. A bench-scale treatability study may be required to

,verify the effectiveness of this technology and to verify site-specific requirements such as the dosage of

'the electron donor compound and other supplements, if required, However, based on the evaluation of

,the potential effectiveness of natural attenuation (as discussed earlier under Natural Attenuation), it
".

appears that the site conditions can be stimulated such that the microbial 'environment can cause a more

.rapid dechlorination process. As discussed under Natural Attenuation, the current site conditions. appear·

to indicate a lack of consistency in the anaerobic/reductive conditions throughout the plume, which is

.postulated to be the limiting factor to the dechlorination process kinetics. Therefore, a more uniform

distribution of an electron donor throughout the plume, which may potentially be achieved by adding such

a donor, should improve the effectiveness of the anaerobic reductive dechlorination process. If the

process results in an accumulation of vinyl chloride withiri the plume, it is expected that the oxidizing

conditions (caused by the discharge of ground water at the bedrock outcrop) will cause its complete

oxidation to carbon dioxide and water.

Implementability

The introduction of electron donor compounds to the aquifer at the MGBG site would require a

determination of the locations and screened intervals of wells. The MGBG site would very likely require

pilot-scale studies to provide the necessary data for a full-scale system design because of the complex

hydrogeology. Environmental consulting firms and drilling contractors are available to perform this work.

The electron donor compounds that could be considered (lactate, chitin, or vegetable oil) are relatively

commonly available. Introduction of chitin would be more difficult because it would need to be prepared·,

. andinjetted as aslurry containing high levels of solids, thereby requiring potential hydro-fracturing of the

geologic formation. Typically, electron donors are introduced to an aquifer using direct push technology

(DPT), however at the MGBG the hydrogeology is not amenable to this technique because the geologic

formations are very tight and the ground water is in the bedrock rather than the overburden. Moreover,

any attempt to apply hydraulic pressure could cause preferential pathways for ground water migration that

might result in unpredictable and potentially unfavorable plume migration rates. Therefore, injection of an

electron donor must occur under ,low pressure operating conditions such as by gravity.

Capital and O&M costs for in-situ anaerobic reductive dechlorination would be low to moderate compared

to other ex-situ treatment technologies described above.

•

•

•
050418/P 4-12 CTO 0315

Effectiveness 

NSWC Crane 
SWMU 01 Corrective Measures Study 

Revision: 0 
Date: August 2004 

Section: 4 
Page 12 of 20 

In-situ anaerobic reductive dehalogenation with added electron donors is a relatively young technology for 

. 'destruction of chlorinated VOCs in ground water. A bench-scale treatability study may be required to 

,verify the effectiveness of this technology and to verify site-specific requirements such as the dosage of 

'the electron donor compound and other supplements, if required, However, based on the evaluation of 

,the potential effectiveness of natural attenuation (as discussed earlier under Natural Attenuation), it 
". 

appears that the site conditions can be stimulated such that the microbial 'environment can cause a more 

.rapid dechlorination process. As discussed under Natural Attenuation, the current site conditions. appear· 

to indicate a lack of consistency in the anaerobic/reductive conditions throughout the plume, which is 

postulated to be the limiting factor to the dechlorination process kinetics. Therefore, a more uniform 

distribution of an electron donor throughout the plume, which may potentially be achieved by adding such 

a donor, should improve the effectiveness of the anaerobic reductive dechlorination process. If the 

process results in an accumulation of vinyl chloride withiri the plume, it is expected that the oxidizing 

conditions (caused by the discharge of ground water at the bedrock outcrop) will cause its complete 

oxidation to carbon dioxide and water. 

Implementability 

The introduction of electron donor compounds to the aquifer at the MGBG site would require a 

determination of the locations and screened intervals of wells. The MGBG site would very likely require 

pilot-scale studies to provide the necessary data for a full-scale system design because of the complex 

hydrogeology. Environmental consulting firms and drilling contractors are available to perform this work. 

The electron donor compounds that could be considered (lactate, chitin, or vegetable oil) are relatively 

commonly available. Introduction of chitin would be more difficult because it would need to be prepared· , 

. andinjetted as a slurry containing high levels of solids, thereby requiring potential hydro-fracturing of the 
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Conclusion

In~situ anaerobic reductive dechlorination was retained for the development as a possible remedial

alternative.

4.3 DEVELOPMENT AND DESCRIPTION OF CORRECTIVE MEASURES ALTERNATIVES·

The following corrective measures technologies and process options were retained to develop CMAs for'

further evaluation:

• No Action

• Institutional Controls

• Ground Water Monitoring

• Natural Attenuation

• .In-Situ Enhanced Bioremediation

The No Action alternative was selected to serve as a baseline for evaluation of the remediation

technologies. The other technologies were selected because they appear to be the most potentially cost

effective remedies of all of the technologies considered. Using these selected technologies, the following

three CMAs were developed for the MGBG site: .

• Alternative 1: No Action

• Alternative 2: Natural Attenuation with Monitoring and Institutional Controls

• Alternative.3: In-Situ Anaerobic Reductive Dechlorination with Institutional Controls and Monitoring

Other alternatives considered during the development of the RFI (such as those including in'-situ chemical

oxidation and hydro-fracturing) have not bee'n developed because the, technologies are expected ,to be

infeasible; as 'discussed in Section 4~2.)

4.3.1 Alternative 1: No Action

This alternative would not address the ground water contamination. Existing monitoring programs would

be discontinued,' and in the event of base closure, the site would presumably be, available,for unrestricted

use. Therefore, leaving the contamination in place will be impractical.

050418/P 4-13 CTO 0315

• 

• 

• 

Conclusion 

NSWCCrane 
SWMU 01 Corrective Measures Study' 

Revision: 0 
Date: August 2004 

Section: 4 
Page 13 of 20 

In~situ anaerobic reductive dechlorination was retained for the development as a possible remedial 

alternative. 

4.3 DEVELOPMENT AND DESCRIPTION OF CORRECTIVE MEASURES ALTERNATIVES, 

The following corrective measures technologies and process options were retained to develop CMAs for' 

further evaluation: 

• No Action 

• Institutional Controls 

• Ground Water Monitoring 

• Natural Attenuation 

• .In-Situ Enhanced Bioremediation 

The No Action alternative was selected to serve as a baseline for evaluation of the remediation 
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• Alternative 1: No Action 
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• Alternative ,3: In-Situ Anaerobic Reductive Dechlorination with Institutional Controls and Monitoring 

Other alternatives considered during the development of the RFI (such as those including in'-situ chemical 

oxidation and hydro-fracturing) have, not bee'n developed because the, technologies are expected ,to be 

infeasible; as 'discussed in Section 4~2.) 

4.3.1 Alternative 1: No Action 

This alternative would not address the ground water contamination. Existing monitoring programs would 

be discontinued,' and in the event of base closure, the site would presumably be. available for unrestricted 

use. Therefore, leaving the contamination in place will be impractical. 
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Alternative 2: Natural Attenuation with Monitoring, and Institutional Controls •
Alternative 2 would consist of two major components: (1) Institutional Controls and (2) Monitoring for

natural attenuation. The first component is an administrative measure to prohibit human exposure to the.

contaminated ground water, and the second component is conducted to obtain data to evaluate the

changes in concentrations \of COCs and the natural mechanisms that cause these changes. Some of

these data have already been collected as part of the RFI and the recent CMS data collection effort.

. Component 1: Natural Attenuation with Monitoring

There are two subcomponents to monitoring in associated with the natural attenuation process, Th~ first

is monitoring to establish temporal concentration trends; the second .is monitoring to verify that plume

migration is not occurring at a significant rate.

Monitoring would consist of periodically collecting ground water samples from selected wells, followed by

analyses for the· COCs and parameters used to indicate whether natural attenuation of these COCs

(commonly called natural attenuation parameters) continues to occur. The COCs at the MGBG site are

as follows:

• 1,1,1 ,2-PCA

• 1,2,2,2-PCA

• 1,1-DCE

• 1,2-DCA

• Chloroform

• cis-1,2-DCE

• PCE

• TCE.

The natural attenuation parameters which would be considered for evaluation in a· monitoring program

include the following:

• Dissolved oxygen

• ORP

• Ethane

• Ethene.

• Methane

•

•
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• "Dissolved carbon dioxide

• Dissolved ferrous iron

• Dissolved manganese

• Dissolved hydrogen

•. pH and temperature

(Nitrate, nitrite, sulfate, sulfide, volatile fatty acids, and volatile organic gases of higher molecular weight

than those listed above were considered and excluded because these natural attenuation results (two

rounds of ground water data) have not proven useful for evaluating natural attenuation processes at the

MGBG site).

Monitoring would take place until the attainment of ground water MCSs is demonstrated, however, for

cost estimation purposes, a 30-year duration has been assumed. The monitoring would consist of

collecting ground water samples from a total of 10 shallow monitoring wells, consisting of a minimum of

four within the plume and four at the periphery or outside the plume. One of the four monitoring wells at \

the periphery would be newly installed at the northwestern edge of the plume". All of the shallow

monitoring wells would yield data to monitor the ground water in the upper sandstone water-bearing unit.

The history of the plume concentrations indicate that concentrations decrease slowly over time (except at

well 01-02) and therefore, a frequency of monitoring greater than once per year is not necessary to

monitor the trend. The frequency would be evaluated on an annual basis and new recommendations

(e.g., frequency of sampling and parameters to be monitored) would be presented, as appropriate.

A comprehensive, shallow vac plume status would be obtained by sampling an additional 21 existing

shallow wells at selected locations (for a tota"1 of 31 shallow wells), OIice every 4 years. This would

provide adequate time to evaluate the data and to present it in the five-year review that is required under

RCRA regulations. The estimated duration for attainment of MCSs would also be reevaluated during this

. review to assist in the decision-making process for the site. For example, if MCSs are not projected to be

achieved within a reasonable time period, or if land use changes in a way that alters risk exposure

pathways, a different remedial action may be considered.

The four deep wells (01-06, 01 C01, On03, and On04) have consistently yielded no detectable cac
concentrations or concentrations that were approximately equal to detection limits but less than MCSs.
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(Nitrate, nitrite, sulfate, sulfide, volatile fatty acids, and volatile organic gases of higher molecular weight 

than those listed above were considered and excluded because these natural attenuation results (two 

rounds of ground water data) have not proven useful for evaluating natural attenuation processes at the 

MGBG site). 

Monitoring would take place until the attainment of ground water MCSs is demonstrated, however, for 

cost estimation purposes, a 30-year duration has been assumed. The monitoring would consist of 

collecting ground water samples from a total of 10 shallow monitoring wells, consisting of a minimum of 

four within the plume and four at the periphery or outside the plume. One of the four monitoring wells at \ 

the periphery wOLild be newly installed at the northwestern edge of the plume". All of the shallow 

monitoring wells would yield data to monitor the ground water in the upper sandstone water-bearing unit. 

The history of the plume concentrations indicate that concentrations decrease slowly over time (except at 

well 01-02) and therefore, a frequency of monitoring greater than once per year is not necessary to 

monitor the trend. The frequency would be evaluated on an annual basis and new recommendations 

(e.g., frequency of sampling and parameters to be monitored) would be presented, as appropriate. 

A comprehensive, shallow VOC plume status would be obtained by sampling an additional 21 existing 

shallow wells at selected locations (for a tota"1 of 31 shallow wells), OIice every 4 years. This would 

provide adequate time to evaluate the data and to present it in the five-year review that is required under 

RCRA regulations. The estimated duration for attainment of MCSs would also be reevaluated during this 

" review to assist in the decision-making process for the site. For example, if MCSs are not projected to be 

achieved within a reasonable time period, or if land use changes in a way that alters risk exposure 

pathways, a different remedial action may be considered. 

The four deep wells (01-06, 01 C01, On03, and On04) have consistently yielded no detectable COC 

concentrations or concentrations that were approximately equal to detection limits but less than MCSs . 
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This indicates that the deep. wells are not significantly affected by the VOC contamination (the few

detectable concentrations of VOCs could even have represented laboratory contamination). Presumably,

.the deep wells will have less and less potential for exhibiting contamination as time passes and

contaminant concentrations decrease throughout the plume. Therefore, these wells would be sampled

infrequently (i.e., every 4 years) with the intent of verifying that contamination has not migrated into the

deeper water-bearing geologic units.

The actual number of wells to be monitored, the frequencies of monitoring, and the analytical parameters

noted above are assumptions for the conceptual level of design and costing. The specifics, including the

decisions that would be made regarding the effectiveness of the alternative would be developed using a

structured planning process such as the U.S. EPA Data Quality Objectives process (U.S. EPA, 2000b).

This would be documented in the work plan to be developed to govern implementation of.the corrective

action.

Component 2: Institutional Controls

•

Institutional controls would consist of formulating ,and implementing controls that would prohibit ground

water use until ground water MCSs are attained. As part of institutional controls, annual site inspections •

. would be conducted to verify and enforce the continued application of these controls. Results of these

annual inspections would be reported to regulatory agencies.

4.3.3 Alternative 3: In-Situ Enhanced Bioremediation with Institutional Controls and

Monitoring

Alternative 3 would consist of three major components: (1) in-situ enhanced bioremediation,

(2) institutional controls, and (3) ground water monitoring. The first component is an active remedial

measure that enhances the bioremediation of COCs via biostimulation of the naturally occurring biological

consortia. The second component is an administrative measure to prohibit human exposure to

contaminated ground water until the remedy attains the required MCSs. The third component is

conducted to obtain data to evaluate the changes in COC concentrations and to ensure that the in-situ

remediation is being implemented effectively and to evaluate possible plume migration to verify that the

migration rate is insignificant.

Component 1: In-Situ. Enhanced Bioremediation

This component would consist of injecting an electron donor such as a soluble lactate into the sandstone

water-bearing unit at uniformly spaced locations and under pressure. The injections would be conducted •
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periodically into the upper sandstone water-bearing unit during the first year of operation and repeated·as.

necessary to address any rebound of COC concentration. It is expected that following a rapid reduction

inCOC concentrations resulting from the first year of treatment, a gradual rebound of concentrations

would occur because of dissolution of pockets of higher concentrations or partitioning from pockets of

non-aqueous phase liquids entrapped with zones of fractured bedrock that have not been influenced by

the biostimulation process. The concentrations of COCs and natural attenuation parameters would be

monitored by sampling and analysis of ground water from selected monitoring wells at the site, as

discussed under Component 3 below.

The conceptual design of the system assumes that the attainment of MCSs for TCE and 1,1 ,2,2-PCA

would ensure the attainment of MCSs for all of the other COCs, because these two compounds are

present at relatively higher concentrations, are more prevalent, and have similar or more stringent MCSs

than the other COCs. The Mess for TCE and 1,1 ,2,2-PCA are5 Ilg/L and 0.9Ilg/L, respectively.

Description of Treatment System

The treatment system would address the remediation of approximately 283,000 square feet of the

1,1 ,2,2-PCA plume area using· injections of a soluble lactate compound at a spacing of 15 feet. The TCE

plume spans an area of approxim·ately 258,750 square feet. Approximately 12,000 square feet of source

·area are estimated to be present in the southeastern portion of these plumes. Approximately 1,284

injection points, spaced 15 feet apart, are expeCted to allow the soluble lactate to migrate at an estimated

flow rate of 15 feet per year to target a complete coverage of these plumes.

The injection points would be drilled to an average depth of 30 feet bgs. The injection points would be
\,

drilled using the air-rotary drilling method through approximately 15 feet of overburden followed by
. .

·bedrock drilling through approximately 15 feet of saturated· zone. The holes within the saturated zone

would be expected to remain open because of the stability of the rock formation; therefore, well screens

would not. be required. However, a 15-foot:length well c·asing [Schedule 40 polyvinyl chloride (PVC)

material] with grouting of the annular space to the depth of bedrock would be used to minimize the

possibility of loose overburden material being dislodged and blocking the hole. The well casing would be

provided With a screw-on PVC cap, and the surface opening would' be completed with a 'manhole and

· flush-mounted cover. A 1-inch PVC riser would be installed to deliver the lactate compound within the

casing. The riser would be installed through a hole drilled through the casing cap, and the annulus would

be sealed to prevent overflow of injected fluids.
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Treatment in Year land Following Years

Injections of the soluble lactate compound would be conducted during Year 1 at 2-month interVals for

12 months of operating time, excluding 3 months of winter shutdown. After an evaluation of the

groundwater monitoring data following the Year 1 treatment, it is assumed that a rebound. ofCOC .

concentrations would require treatment in Year 6 covering 50 percent of the plume area. It is further

assumed that subsequent evaluation of the groundwater monitoring data following the Year 6 treatment

activity would entail the need for a final treatment in Year 11 covering a residual of 25 percent of the

plum·e area, following which, it is assumed that natural attenuation would attain theMCSs for the COCs

by Year 15.

Vendor estimates- for the target lactate dosage are 4,000 mg/L in the PBA and 1,000 mg/L in the outer

plume with a total injected mass of 57,000 pounds of 60% lactate solution. The lactate would be obtained

as sodium lactate and stored on site in storage, mixing, and pumping facilities installed at selected

locations on the site. The concentrated lactate would be diluted at a 10:1 volumetric ratio within mixing

tanks using potable water, and the diluted lactate would be delivered via injection pumps into PVC pipe

headers leading to flexible· polyethylene ·Iaterals connected to each PVC riser at each injection point

location. Each injection point is estimated to require approximately 40 gallons· of diluted lactate in the

PBA, and 10 gallons elsewhere throughout the plume requiring remediation.

Appendix F presents the conceptual estimation of the process requirements and a preliminary list of

equipment required to support the preliminary cost estimates for Alternative 3. The detailed design and

specifications for this alternative would be prepared following a pilot study and evaluation of the results

from the study.

Target Lactate Injection
Concentrations

Duration of
Number of Volume per

in the Number of Injection Injection Point
Year Subsurface Active

Injection Points per Event
.(mglL) Remediation

Events (gailons)

Outer
(months)

Outer Outer
PBA

Plume
PBA

Plume
PBA

Plume

Year 1 4,000 1,000 12 6 53 1231 24 6

Year 6 4,000 1,000 12 ·6 26 615 24 6

Year 11 4,000 _500 12 6 13 . 307 24 6

•

•
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Target Lactate Injection 
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Number of Volume per 

in the Number of Injection Injection Point 
Year Subsurface Active 

Injection Points per Event 
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Events (gailons) 
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Outer Outer 
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Note:

The dosages, durations, frequency of injection events and the resultant estimates are conceptual and

must be adjusted based on results from a pilot-scale study.

'Component 2: Institutional Controls
. '-

Institutional controls would consist of formulating and implementing controls as part of the Corrective

Measures Design (CMD).

Component 3: Ground water Monitoring

Monitoring ~ould.consist of periodically collecting ground water samples from selected wells, followed by

analyses for the COCs and natural attenuation parameters similar to those discussed under Alternative 2,

with a few process-specific exceptions, as discussed further below.

The COCs at the MGBG site are as follows:

• 1,1,1,2~PCA

• 1,2,2,2-PCA

.' 1,1-DCE

• 1,2-DCA

• Chloroform

• cis-1,2-DCE

• PCE

• TCE.'

The monitored natural attenuation parameters may include the following:

• Dissolved oxygen

• ,ORP

• Ethane

• Ethene

• Methane
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The dosages, durations, frequency of injection events and the resultant estimates are conceptual and 

must be adjusted based on results from a pilot-scale study. 

'Component 2: Institutional Controls 
, '-

Institutional controls would consist of formulating and implementing controls as part of the Corrective 

Measures Design (CMD). 

Component 3: Ground water Monitoring 

Monitoring ~ould. consist of periodically collecting ground water samples from selected wells, followed by 

analyses for the COCs and natural attenuation parameters similar to those discussed under Alternative 2, 

with a few process-specific exceptions, as discussed further below. 

The COCs at the MGBG site are as follows: 

• 1,1, 1 ,2~PCA 

• 1,2,2,2-PCA 

.' 1,1-DCE 

• 1,2-DCA 

• Chloroform 

• cis-1,2-DCE 

• PCE 

• TCE.' 

The monitored natural attenuation parameters may include the following: 

• Dissolved oxygen 

• ,ORP 

• Ethane 

• Ethene 

• Methane 
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Monitoring during the duration of remediation would consist of collecting ground water samples from a

total of 10 monitoring wells with a minimum of four within the plume and six at the periphery or outside the

plume. One of the four monitoring wells at the periphery would be newly installed at the northwestern

edge of the plume. All of the monitoring wells would yield data to evaluate COC concentrations in ground

.water in the upper sandstone aquifer. The frequency of monitoring would vary depending on the phase of

remedial activity as discussed below. Periodically, a comprehensive status of the groundwater at the site

would also be verified using samples collected from the upper sandstone aquifer as well as from selected

deeper wells, also as discussed below.

During the active treatment periods of Years 1,6, and 11, the plume would be monitored every quarter. •

At the end of Years 1, 2, and 11, a comprehensive evaluation of plume status would be conducted. Also,

at the end of Years 5, 10, and 15, a comprehensive plume status would be obtained in preparation for the

5-year site status review (in Years 6 and 11) or to support further decisions for the site after Year 15. A

comprehensive plume status would be obtained by sampling an additional 21 shallow wells (for a total of

31 shallow wells), and the four deep wells, and analyzing the samples for COCs.

The number of wells to be monitored, the frequencies of monitoring, and the analytical parameters noted·

above are assumptions for the conceptual level of design and costing. The specifics, including the

decisions that would be made regarding the effectiveness of the alternative would be developed using a

data quality objectives process in the work plan for the corrective action.

•
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Monitoring during the duration of remediation would consist of collecting ground water samples from a 

total of 10 monitoring wells with a minimum of four within the plume and six at the periphery or outside the 

plume. One of the four monitoring wells at the periphery would be newly installed at the northwestern 

edge of the plume. All of the monitoring wells would yield data to evaluate COC concentrations in ground 

. water in the upper sandstone aquifer. The frequency of monitoring would vary depending on the phase of 

remedial activity as discussed below. Periodically, a comprehensive status of the groundwater at the site 

would also be verified using samples collected from the upper sandstone aquifer as well as from selected 

deeper wells, also as discussed below. 

• 

During the active treatment periods of Years 1,6, and 11, the plume would be monitored every quarter. • 

At the end of Years 1, 2, and 11, a comprehensive evaluation of plume status would be conducted.Also, 

at the end of Years 5, 10, and 15, a comprehensive plume status would be obtained in preparation for the 

5-year site status review (in Years 6 and 11) or to support further decisions for the site after Year 15. A 

comprehensive plume status would be obtained by sampling an additional 21 shallow wells (for a total of 

31 shallow wells), and the four deep wells, and analyzing the samples for COCs. 

The number of wells to be monitored, the frequencies of monitoring, and the analytical parameters noted· 

above are assumptions for the conceptual level of design and costing. The specifics, including the 

decisions that would be made regarding the effectiveness of the alternative would be developed using a 

data quality objectives process in the work plan for the corrective action. 
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General Technology Process Options Description General Screening Notes
Action

No Action No Action No Action No activities conducted at site to No action would not be effective in meeting . 1

. address contamination. ~orrective action objectives but must be
considered as a baseline of comparison with
other corrective measure technologies.

Limited Action Institutional Passive Controls Administrative controls to restrict ground Passive controls would be effective in controlling 1
Controls water use and future site activities. ground water use and future site uses.

Active Controls Fencing to restrict site access to Fencing is not required for this site because of 3
trespassers/hunters. the remoteness of its location and the
Site inspeCtions to verify that site model unlikelihood of site development in the
for risk assessment continues to be foreseeable future. In addition, fencing is not
valid. required for preventing exposure of casual

visitors such as hunters/trespassers to surface
soil, because surface soil does not present an
unacceptable risk to those receptors.

Monitoring Ground Water Ground water sampling and analysis to Ground water monitoring would be effective in 1
Monitoring evaluate potential migration of evaluating potential migration of the VOC'plume

chemicals of concern (COCs) in ground and to evaluate natural attenuation.
water and to evaluate natural
attenuation of COCs.

Containment Hydraulic Well Pumps Manipulation of hydraulic gradient to Plume migration is not of primary concern 3
Barriers contain the COC plume. .because migration has been observed to be

minor in recent years. The hydrogeology of the
bedrock system renders the effectiveness of
hydraulic containment questionable.
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General Technology Process Options .Description General Screening Notes
Action ..

Removal Extraction Well Pumps Removal of contaminated groundwater Would be effective for reducing the contaminant 3
at/near the source mass in t~e aquifer if adequate capture of

contaminant plume is achieved. However, the
hydrogeology of the bedrock renders the
effectiveness of plume capture questionable.
Extracted water would require treatment/disposal
or treatment/amendment followed by reinjection.
Low hydraulic permeability may render the
effectiveness questionable.

In-Situ PhysicaV Metallic Reductive Reductive dehalogenation of chlorinated Relatively innovative technology, shown to be 1
Treatment Chemical Dehalogenation alkanes/alkenes to innocuous end effective for chlorinated alkenes under

products by introducing metallic consideration, relatively less proven for
reducing agents with catalysts into the chlorinated alkanes. Requires site-specific data
aquifer. for evaluation of effectiveness. Pilot-scale

studies are typically recommended for design of
full-scale system.

Chemical Oxidation Oxidation of chlorinated Shown to be effective at other sites for 3
alkanes/alkenes to innocuous end chlorinated alkenes. Limited effectiveness for
products by introducing strongly PCA. Requires site-specific data for evaluation of
oxidizing chemicals into the aquifer. effectiveness.. Pilot-scale studies are typically

recommended prior to design of a full-scale .
system.

Air SpargingNapor Removal of chlorinated alkanes/alkenes Typically effective for COCs under consideration. 3
Extraction by volatilization caused by injection of However, air distribution and removal of

air into the aquifer, followed by vacuum volatilized gases is expected to be very
extraction of gases for above-ground unpredictable in the bedrock water bearing zone.
treatment.
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aquifer. for evaluation of effectiveness. Pilot-scale 

studies are typically recommended for design of 
full-scale system. 

Chemical Oxidation Oxidation of chlorinated Shown to be effective at other sites for 
alkanes/alkenes to innocuous end chlorinated alkenes. Limited effectiveness for 
products by introducing strongly PCA. Requires site-specific data for evaluation of 
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General Technology Process Options Description General Screening Notes
Action

In -Situ Biological Natural attenuation Reductive dehalogenation of parent For chlorinated alkenes, effectiveness for 1
Treatment chlorinated alkenes followed by complete dehalogenation, or partial
(Continued) oxidation of daughter compounds to dehalogenation followed by complete oxidation

potentially innocuous end products by under natural conditions is known to be site-
existing biological consortia and specific. For chlorinated alkanes, the process is
inorganic constituents under natural less widely proven. However, for both types .of
conditions. COCs, the process cannot be predicted with

certainty over a long duration, neither can it be
controlled.

.
Anaerobic reductive Reductive dehalogenation of chlorinated For chlorinated alkenes, effectiveness for 1
.dehalogenation/ alkenes to potentially innocuous end complete dehalogenation or partial -..
oxidation products by stimulating existing .dehalogenation followed by complete oxidation is

biological consortia using non-toxic known to be site-specific. For chlorinated
organic material. Partial alkanes, the effectiveness is less widely
dehalogenation followed by stimulated demonstrated. For both types of COCs, site-
oxidation to innocuous end products specific data are needed for evaluation of

.. may also be performed. effectiveness, however the process can be
controlled. Pilot-scale studies are typically

I

recommended prior to design of a full-scale
system.

EJf-Situ Physical/ Ultraviolet-light Destruction of chlorinated Typically effective for chlorinated alkenes. Less 4
Treatment Chemical enhanced Chemical alkenes/alkanes by the use of ultra- effective for chlorinated alkanes, however the

Oxidation viole.t light catalyzed, hydrogen process can be adjusted to attain discharge
peroxide- or otone-based oxidizing requirements. Requires extraction of
agents in groundwater in an above- groundwater.
ground treatment system.

• • • 
TABLE 4-1 

PRELIMINARY SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES AND PROCESS OPTIONS FOR GROUND WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE 
CRANE, INDIANA 

PAGE 3 OF 5 

General Technology Process Options Description General Screening 
Action 
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. dehalogenation/ alkenes to potentially innocuous end complete dehalogenation or partial -, . 
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biological consortia using non-toxic known to be site-specific. For chlorinated 
organic material. Partial alkanes, the effectiveness is less widely 
dehalogenation followed by stimulated demonstrated. For both types of COCs, site-
oxidation to innocuous end products specific data are needed for evaluation of 
may also be performed. effectiveness, however the process can be .. 

controlled. Pilot-scale studies are typically 
I 

recommended prior to design of a full-scale 
system. 

EJf-Situ Physical/ Ultraviolet-light Destruction of chlorinated Typically effective for chlorinated alkenes. Less 
Treatment Chemical enhanced Chemical alkenes/alkanes by the use of ultra- effective for chlorinated alkanes, however the 

Oxidation viole,t light catalyzed, hydrogen process can be adjusted to attain discharge 
peroxide- or ozone-based oxidizing requirements. Requires extraction of 
agents in groundwater in an above- groundwater. 
ground treatment system. 

Notes 
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General Technology Process Options Description General Screening Notes
Action

Ex-Situ Physical/ Air stripping Removal of VOCs by volatilization by Typically effective for COCs under consideration. 4
Treatment Chemical counter"current contact of groundwater Requires extraction of grounqwater.
(Continued) (Continued) and forced air in an above-ground

treatment system. Off-gas treatment
will be required. .-

Granular Activated Removal of organics by adsorption onto Typically effective for COCs under consideration. 4
Carbon (GAC) solid media having high surface area-to- Requires extraction of groundwater.
Adsorption volume ratio. Spent activated carbon

will need to be regenerated.

Precipitation/settling/ Removal of dissolved solids and/or Would be required as a pre-treatment stage for 3
. filtration suspended particulates that could air stripping or oxidation in an above-ground

potentially interfere with treatment. treatment process

Biological . Biological Treatment Anaerobic or aerobic biodegradation of Typically less predictable and less effective than 4
chlorinated alkanes/alkenes in an physicaVchemical technologies in achieving the
above-ground reactor. removal of COCs under consideration.
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Action 

Ex-Situ Physical/ Air stripping Removal of VOCs by volatilization by Typically effective for COCs under consideration. 
Treatment Chemical counter-current contact of groundwater Requires extraction of grounqwater. 
(Continued) (Continued) and forced air in an above-ground 

treatment system. Off-gas treatment 
will be required. .-

Granular Activated Removal of organics by adsorption onto Typically effective for COCs under consideration. 
Carbon (GAC) solid media having high surface area-to- Requires extraction of groundwater. 
Adsorption volume ratio. Spent activated carbon 

will need to be regenerated. 

Precipitation/settling/ Removal of dissolved solids and/or Would be required as a pre-treatment stage for 
'. filtration suspended particulates that could air stripping or oxidation in an above-ground 

potentially interfere with treatment. treatment process 

Biological . Biological Treatment Anaerobic or aerobic biodegradation of Typically less predictable and less effective than 
chlorinated alkanes/alkenes in an physicaVchemical technologies in achieving the 
above-ground reactor . removal of COCs under consideration. 

• • 

Notes 

4 

4 

3 

4 

• 



f. • •
TABLE 4·1

PRELIMINARY SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES AND PROCESS OPTIONS FO.R GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 5

General Technology Process Options Descrip·tion General Screening Notes
Action

Disposal Off-Site Wastewater Contaminated.groundwater would be Would be effective, however volume and duration 4
Disposal treatment at TSDF treated/disposed of at an offsite of groundwater pumping would be critical in

treatment facility. determining whether this technology should be
considered.

NOTES:
1 Potentially applicable as a primary technology.
2 Potentially applicable as a secondary technology (Le., as a pre~ or post-treatment step for a primary technology).
3 Not applicable as a primary technology. Technology is not be retained for further evaluation
4 The technology will be effective but it will req~ire ground water extraction. Therefore, if ground water extraction has not been retained, this

technology will not be retained.

Chlorinated alkanes: 1,1,1 ,2-tetrachI6roethanej 1,1 ,2,2-tetrachloroethane, 1,2-dichloroethane, chloroform, which are COCs for the MGBG site
Chlorinated alkenes: tetrachloroethene, trichloroethene, 1,1-dichloroethene, cis-1 ,2-dichloroethene, which are COCs for the MGBG site
TSDF: Treatment/Storage/Disposal Facility: typically refers to a licensed RCRA facility that can be used for terminal disposal of hazardous
wastes.
PCA: Perchloroethane (1,1,1 ,2-tetrachloroethane or 1,1 ,2,2-tetrachloroethane).
COC: Chemical of Concern. .
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Technology Process Options Descrip'tion General Screening 
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5.0 EVALUATION OF THE CORRECTIVE MEASURES ALTERNATIVES

.This section presents an evaluation of the CMAs presented in Section 4.3. The alternatives are

evaluated using criteria set f.orth in the Office of Solid Waste and Emergency Response (OSWER)

Guidance Document 9902.3-2A, RCRA Corrective Action Plan (U.S. EPA, 1995) as follows:

• Protection of human health and the environment

• Attainment of MCSs

• Control of release sources'

• Compliance with applicable standards for waste management

• Other factors including:

LonQ-term reliability and effectiveness

Reduction in toxicity, mobility, or volume of wastes'

Short-term effectiveness

Implementability

Cost

Two additional criteria will also be evaluated when the required information is' available prior to the

selection and implementation of a corrective action measure. These are regulatory and community

acceptance of the proposed alternative,. as follows:

• Regulatory Acceptance: The Navy will respond to comments and resolve issues with the IDEM and

U.S. EPA throughout the finalization of this CMS and other reports pertaining to the corrective

measures selection and implementation process.

• Community Acceptance: The Na--:y has established a Restoration Advisory Board that meets semi

annually with the local public to provide updates on the. environmental activities at NWSC Crane.

Reports on environmental activities are also maintained as part of the Administrative Record, and

.access to the reports is available upon request to the NSWC Crane Environmental Department. This

mechanism of conducting periodic meetings and providing access to reports vilill be used to obtain

input from the local community on this CMS and other reports pertaining to the corrective measures

selection and implementation process. The Statement of Basis (SOB), which will be generated-'

following approval of the CMS report, will be the official document of rE?cord in which the proposed

corrective action is first made available to the public. The public will have opportunity to comment on

• the SOB, and the comments will be considered when selecting the final remedial alternative~
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Short-term effectiveness 

Implementability 

Cost 

\. 
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• Community Acceptance: The Na,":y has established a Restoration Advisory Board that meets semi

annually with the local public to provide updates on the. environmental activities at NWSC Crane. 

Reports on environmental activities are also maintained as part of the Administrative Record, and 

. access to the reports is available upon request to the NSWC Crane Environmental Department. This 

mechanism of conducting periodic meetings and providing access to reports vilill be used to obtain 

input from the local community on this CMS and other reports pertaining to the corrective measures 

selection and implementation process. The Statement of Basis (SOB), which will be generated-

following approval of the CMS report, will be the official document of rE?cord in which the proposed 

corrective action is first made available to the public. The public will have opportunity to comment on 

• the SOB, and the comments will be considered when selecting the final remedial alternative~ 
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5.1 .. ,ALTERNATIVE 1: NO ACTION

'5.1.1 Protection of Human Health and the Environment·

.Alternative 1 is considered primarily for comparison to the other corrective measures. Although there are

no current or foreseeable future groundwater users at the site, this alternative would not be protective of

human health in the short to moderately long term. The reason is, in the event of base closure, the site

could be available for unrestricted use. Moreover, because of the lack of monitoring of ground water,

there would be no mechanism. to determine whether contaminant concentrations are continuing to

naturally attenuate to attain MCSs.

5.1.2 Attainment of MCSs

•

Alternative 1 'would not attain the MCSs within 30 years, which is the longest time used to evaluate the

attainment of MCSs.

Although a source has not definitively been identified at the MGBG site, the suspected area of release of·

contaminants in the PBA would not be addressed in this corrective measure.

5.1.3 Source Control •
.5.1.4 Compliance with Waste Management Standards

There are no actions to be implemented for Alternative 1 and therefore, no waste would be generated.

5.1.5 Other Factors

Long-Term Reliability and Effectiveness

This alternative would not be effective in the long term because the site usage could change in the future,
., \

and unrestricted site access and development could result in a· potential residential receptor being

exposed to unacceptable levels ofground water contamination.

Reduction in Toxicity, Mobility, and Volume

Alternative 1 would involve no active remediation for reduction of toxicity in the ground water. Alternative

1 would involve no mechanism to determine whether intrinsic biodegradation/natural attenuation is •
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causing a reduction in COC concentrations. Mobiiity and volume of contaminated media are not of

primary of concern to meet CAOs for this site.

. Short-Term Effectiveness

Alternative 1 wo~ld involve no action and therefore would not pose any risks to onsite workers during

implementation, and no environmental impacts would be expected from the implementation of this

alternative.

Implementability

Because no actions would occur, this alternative would be readily implementable. The technical

feasibility criteria, including constructability, operability, and reliability, are not applicable.

. . Cost Analysis

There are no costs associated with the No Action alternative.

• 5.2 ALTERNATIVE ~.,. NATURAL ATTENUATION WITH MONITORING AND INSTITUTIONAL

CONTROLS

•

5.2.1 Protection of Human Health and the Environment

Alternative 2 would be protective of human health and the. environment. Although there are no .current or

foreseeable future ground water users at the site, in the event of base closure, institutional controls would

prohibit ground water use at the site and. thereby protect potential human receptors. Ground water

monitoring would provide data to evaluate the effectiveness of natural attenuation in attaining MCSs for

COCs and to assess any potential migration of COCs.

5.2.2 Attainment of MCSs

Alternative 2 would attain. the MCSs, however, the duration to attain MCSs could exceed 30 years if

contaminant concentrations rebound unexpectedly.

5.2.3 Source Control

.Alternative 2 would not actively remediate the PBA area, where the release of VOC contamination is

believed to have occurred. However, ground water monitoring would provide the data necessary to
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determine whether natural attenuation is causing the CDC concentrations in the PBA area to decrease to

MCSs.

5.2.4 Compliance with Waste Management Standards

Alternative 2 would not involve any removal or treatment of contaminated media. ' However, installation of
, ,

new monitoring wells could generate some residues (e.g:, drill cuttings) that would have to be disposed

,appropriately. The volume of residues generated would be small, and waste management regulations

would be easily met.

5.2.5 Other Factors

Long-Term,Reliability and Effectiveness

Alternative 2 would be effective and reliable in the long-term and is anticipated to achieve the CADs. Site

inspections would be used to ensure the continued effectiveness of institutional controls. Five-year

reviews would be used to evaluate whether additional measures are required to protect human health and

the' environment due to changing site conditions or in the event of a future determination that, natural
,-

attenuation is no longer occurring.

Reduction in Toxicity, Mobility, and Volume

Alternative 2 would not reduce toxicity through active treatment. However, Alternative 2 would include a

mechanism (i.e., groundwater monitoring) to obtain data to determine whether, intrinsic

biodegradation/natural attenuation is causing a reduction in CDC concentrations. Mobility and volume of

'contaminated media are not of primary of concern to meet CADs for this site.

'Short-Term Effectiveness

Alternative 2 would' involve administration of institutional controls and ground water monitoring. The

short-term human health risks associated with these limited remedial activities would be minimal.

:Sampling personnel would undergo site-specific health and safety training and would wear appropriate

personal protective equipment (PPE). Implementation of this alternative would not result in any threat to

the surrounding community or ecological receptors.

•

•

•
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Implementability "

. The technical implementation of Alternative 2 would be very simple. Monitoring well installation and

ground water monitoring would also be straightforward, and the necessary resources are· readily

available. The administrative implementation of Alte"rnative 2 would also be very simple because the

'MGBG site is located within a government-operated facility where LUCs can be strictly enforced.

Restrictions for future ground water use would .involve legal assistance and regulatory approval.

However, this alternative requi~es long-term (indefinite duration) maintenance of institutional controls and

"ground water monitoring. However, the ground water monitoring data over several years can be used to

predict the duration of implementation of this alternative.

Cost Analysis

The following costs are estimated for Alternative 2:

•
Capital Cost:

O&M Costs every 2 years:

30-Year Net Present Worth (NPW):

$114,000

$19,000

$350,000

The above ~osts have been rounded to the nearest $1,000 to reflect the ,preliminary nature of the

estimates. Detailed cost estimates are included in Appendix G.

5.3

5.3.1

ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION WITH INSTITUTIONAL

CONTROLS AND MONITORING

Protection of Human Health and the Environment

••

Alternative 3 is the most aggressive of the three selected remedial alternatives and would be protective of

human health and the environment. This alternative would eventually attain the MCSs for COCs,

following which, the site wou"ld be available for unrestricted use. Until that time, institutional controls

would ensure the protection of future potential site users.

5.3.2 Attainment of MCSs

Based on the current uncertainties in the data caused partly by the large gap in VOC concentration data

between 1986 and 2001, the time required to attain MCSs is uncertain. However, data from continued

.groundwater monitoring could be used to more precisely predict attainment of MCSs in the future.
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Furthermore, the data could-be used to engineer the scope and aggressiveness of follow-up treatments
/ .

(in Years 6 and 11) such that aquifer zones showing rebou~d of concentrations are adequately addressed

to attain MCSs within an acceptable (to be determined in the future) window of time.

5.3.3 Source Control

Alternative 3 would treat the groundwater within the entire site, including the PBA, where VOC

contaminants are believed to have been released.

5.3.4 Compliance with Waste Management Standards

Alternative 3 would comply with applicable waste management standards. Disposal of drill cuttings from

. the installation of injection points and monitoring wells would meet necessary waste disposal standards.

5.3.5 Other Factors

Long-Term Reliability and Effectiveness

Alternative 3 would be effective and reliable in the long term and would achieve the CAOs. Institutional

controls would be used to ensure that if the site conditions change, ground water usage would continue to

.be prohibited.

Reduction in Toxicity, Mobility, and Volume

The reduction of toxicity is difficult to predict accurately because of the uncertainties associated with the

distribution of the data. However, using median concentrations for 1,1 ,2,2-PCA and TCE in the plume,

and the attainment of MCSs (Table 3-4), the treatment system would target 96 percent reduction of TCE,

and 98 percent reduction of 1,1 ,2,2-PCA to form relatively innocuous erid products owing to complete

biodegradation.

The calculations are presented in Appendix E.

Short-Term Effectiveness

The short~term impact 9f Alternative 3 would be minimal. The potential for worker exposure to drill

cuttings during injection point installation or monitoring well construction would be minimized by the

•

•

.'
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wearing of appropriate PPE and ,compliance with applicable Occupational Safety and Health

Administration (OSHA) regulations and proper site-specific health and safety procedures.

Implementability

The implementation of Alternative 3 would require a pilot-scale study prior to remedial design. The

injection dosages, rates of dispersion, and zones of influence of wells are significant design parameters

will be obtained from the pilot study. However, the duration of pilot study to determine the zones 'of

influence of each injec:tion point can be on the order of several months because of the low permeability cif

the aquifer. All of the options would require multiple drill rigs and oversight personnel to ensure that the,
. .

installation of the entire' remedy occurs within a reasonable period of time, i.e., a few months, because of

the large number of injection points that would be drilled into bedrock. (For example, assuming that on

average two injection points can be drilled and installed in a day by one rig, it is estimated that the time

required for the installation of all injections points would range from 2 to 6 months assuming that four drill

rigsare operated simultaneously.)

After the installation of the injection points, the time required for' delivering the electron donor (e.g.,

lactate) solution to the aquifer at each point is also expected to(pose a concern. Based on estimated

target dosages provided by avendor of bioremediation products, volumes of, lactate to be injected were

estimated for the PBA area and the remainder of the plume, as presented in the conceptual design

calculations in Appendix G.. It is likely that because of the higher dosages proposed in the PBA, larger

volumes of lactate would be required. and consequently, the void volume within the injection point would,

be overfilled if all of the estimated dosage is injected at once. To address the potential overflow problem

in the PBA injection points and as a conservative approach for the other areas, fluid levels would need to

be checked in each injection point while the solution is dispensed via a flexible polyethylene pipe in

several batches during an injection, event. It is estimated that each injection event would require

approximately 7 days for the estimated injection volume to be dispersed from each injection point in the

PBA. Process automation (i.e., electronic level sensors with automatic valve.controls for each injection

point) would entail considerable expenditure and maintenance by trained personnel, which is not

warranted for the large numbers of injection points and 2-year duration of operation. (These options may

be revisited during detailed design, wherein dosages and injection hole diameters may be refined using

results from a pilot study).

Injection events would occur every 2 months over a treatment period of12 operating months (exclusive of

wintermonths) in Years 1, 6, and 11. (It isassumed that 3 months of winter'shutdown will be required

per year). During Year~ 5 and 10, data collected from groundwater monitoring Would need to be
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evaluated and a determination made whether rebound levels of ,coe concentrations warrant a repeat

'. treatment in the subsequent year. If repeat treatment is required, the existing treatment system would

need to be inspected for da'mage from natural causes and repairs of mechanical equipment (tanks,

pumps, piping, etc.) and redevelopment of injection holes (possibly including redrillingof collapsed holes,

if any) may be requi'red. If repeat treatment is determined to not be required due to attainment of MeSs,

then no further action would be needed. However, if repeat treatment is determined to not be required

because rebound levels are not high enough such that the predicted natural attenuation rate would

achieve MCSs in an acceptable time frame, then continued monitoring would be needed.

Approximately 1200 injeCtion points are estimated to be required for this alternative. The administrative

.implementation of Alternative 3 involves the acquisition of injection well permits.

Cost Analysis

The following costs are estimated for Alternative 3:

Cost Item Cost

, Capital ($) $9,000,000

O&M (per year) $45,000 (annual average for
O&M over 15 years)

Present-Worth $9,400,000(15 years)

Detailed cost estimates are provided in Appendix G.

•
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6.0 COMPARATIVE ANALYSIS AND RECOMMENDATION

The following sections provide a'comparative analysis of the three CMAs using the same criteria used to

evaluate the alternatives in Section S.D. This comparative analysis is summarized in Section 6.5.5.

, 6.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 1 would not be sufficiently protective, of human h·ealth and the environment because it would

not prevent potential future exposure to COCs in the ground water in the event of site development

wherein the ground water is used as a potable source. The primary reason for the ineffectiveness of this
. \

alternative is the slow degradation rates of the ground water VOCs in the absence of any treatment.

Alternative 2 would be protective of human health and the environment because it would prohibit the use

of wound water at the site for potable purposes and provide the data to evaluate whether the COC

concentrations continue to approach MCSs over time by virtue of '1atural attenuation. Alternative 2 would

also provide the data to pursue other alternative remedial strategies should the site conditions change or

imminent human health or' environmental risks be perceived. Alternative 3 would also be protective

because it would actively remediate the ground water to attain MCSs, over a more predictable and

possible controllable duration.

6.2 ATTAINMENT OF MCSs

Alternative 1 would not attain MCSs within an acceptable timeframe. Alternative 2 would attain MeSs

overthe long term (at least 30 years) via natural attenuation, and institutional controls would prevent

unacceptable exposures to ground water VOCs in the interim. Whereas there is no control on the

duration of attainment of MCSs, Alternative 2 would provide the information needed to take a more

aggressive action in the future to attain MCSs in a more timely manner, should the need arise. Under

Alternative 3, the attainment of MCSs can be better predicted' and controlled, possibly within 15 years..

6.3 SOURCE CONTROL

" The PBA is believed to be the source of contamination base'd on site history and recent investigations.

Further attempts to prove that the PBA is the source are not expected to be fruitful because the bedrock,

rather than the thin veneer of overburden, is the apparent VOC source.

Alternative 1 would not address contamination in the PBA, hence the source of contamination would not

.' be monitored for changes in migration pattern, concentration changes, etc. Under Alternative 2, the PBA
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would be addressed via natural attenuation. Moreover, the data obtained from monitoring would indicate
whether natural attenuation is adequate for plume treatment. Early indications are that the VOCs, without
treatment, have degraded significantly since their release(s), but they are not degrading rapidly enough to
attain MCSs within 30 years. Under Alternative 3, the PBA would be addressed via active remediation.

6.4 COMPLIANCE WITH WASTE MANAGEMENT STANDARDS

Alternative 1 would not generate any waste material. All of the other alternatives are expected to comply.
.

with. waste management standards. Alternative 2 would generate minimal amounts of waste from drill
cuttings and sampling-related wastes. Alternative 3 would generate the most amounts of these wastes
and additional wastes from the treatment process. Under Alternative 3, hazardous wastes, if any, would
be minimal because the main chemical that would be used for the treatment process is a food-grade
product.

6.5 OTHER FACTORS

6.5.1 Long-Term Reliability and Effectiveness

Alternative 1 would not be long-term effective and reliable nor would it meet the CAOs. Alternative 2
would be long-term effective and reliable,and it would meet the CAOs through continued enforcement of
institutional controls and monitoring of ground water to ensure that natural attenuation is' occurring.
Moreover, Alternative 2 would provide the data necessary to select a different remedy that would offer
greater long-term reliability and effectiveness, should the need arise because of site conditions or risks.
Alternative 3 would be more long-term effective and reliable and would better meet the CAOs than
Alternative 2 because active remediation would occur in the implementation of Alternative 3, which would
ensure a rapid reduction in COC concentrations.

6.5.2 Reduction in Toxicity, Mobility, and Volume

Reduction of toxicity from human receptor exposure to ground water is the primary concern at the MGBG
site. Alternative 1 would not actively reduce the toxicity of the ground water caused by COCs, although
VOC concentrations should be expected to continue to decline very slOWly through natural mechanisms.
Alternative 2 would not employ active remediation to reduce the toxicity of ground water caused by
COGs; however, it would provide the data necessary to evaluate whether natural attenuation is causing
the toxicity to decrease to acceptable levels, and it would prevent unacceptable exposure to ground
water. . Alternative 3 would reduce the toxicity of ground water caused by the COCs by active .
remediation.

•

•
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Alternative 1 would not result in any short-term risks to human health or the environment, assuming that

the land use does not change. Alternative 2 would result in minimal short-term risks to personnel during

installation of monitoring wells (as required) and during sampling. The primary risks would most likely

derive from well installation and sampling operations rather than from exp'osure to ground water.

Alternative 3 poses the greatest concerns during drill rig operation for installation of injection points

because of the stability challenges in areas of steeply sloping ground surfaces, especially towards the

northwestern and northeastern sides of the MGBG. Extensive deforestation of mature' woods would also

be required to access the injection. point locations, whose spacing is every 15 feet. Under Alternative' 3,

tree felling and brush removal can pose physical, reptilian, and entomological hazards to the operator.

Also, the areas where tree and brush removal have occurred would need erosion control measures and

restorative seeding to mitigate the loss of vegetation. In addition, the loss of fore'st and understory may

be a concern because of the concomitant loss of habitat, e.g., for the Indiana bat and other species that

use the forest for nesting, foraging, etc. Therefore, Alternative 3 poses adverse effects that transcend the

achievement of short-term effectiveness.• ,

6.5.4 Implementability

/

Alternative 1 would be the easiest to implement bec~use no action would occur.

The monitoring and institutional control components of Alternative 2 would be very easy to implement

because SWMU 01 is located within a government-owned facility where such controls are relatively easy

to enforce.

Alternative 3 would be more difficult to implement than Alternative 2 because it would require

deforestation, drilling and installation of injection wells in difficult terrain, construction and operation of an

onsite chemical feed system, and intensive operator attention during the injection events to ensure that a

large network of piping and injection points is functioning adequately. In particular, the injection of the

viscous solution to promote in-situ reductive dechlorination in certain' areas would require particular

attention to fluid levels and potential overflow because the volume of solution to be pumped into the

water-bearing zone during an injection event would exceed the volume of the void space in the injection

point. The use of high-pressure pumps would entail checking for leaks and maintenance of unions at

several locations. , Alternative 3 may also require periodic maint,enance of the treatment system over,

• several years and repeated treatment to ensure attainment of MeSs.
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6.5.5 (;ost

(;ost Item Alternative 2 Alternative 3

Present-Worth $350,000 (30 years) $9,402,000 (15 years)

The table above compares the costs for Alternatives 2 and 3. Alternative 1 (No Action) entails no cost.

Detailed costs are provided in AppendixG.

The large cost of Alternative 3, is related primarily to the number of injection wells. Because of the tight

geologic formation in the treatment stratum, the wells must" be spaced close together, thus a large

number of wells are needed. The travel time for treatment chemicals' in the formation of concern will be

relatively long for the chemicals to reach any given point compared to wells in overburden, for example..

6.6 RE(;OMMENDED (;ORRE(;TIVE MEASURE

•

Alternative 2 is the recommended corrective measure. For a site such as the MGBG, the need for active

remedial measures is questionable, because of the lack of any risk to human health or the environment in •

the foreseeable future. In light of the expense of a possibly- more effective and aggressive remedial

alternative, and the degree of deforestation ·involved, the more cost-effective approach appears to be

maintenance of institutional .controls and monitoring the groundwater a:t the site until a change in. site

conditions or.potential risks dictate a need for a more aggressive remedial approach.

•
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APPENDIX A '

FIELD REPORT. ,' ....

.: '~.'

This .appendix describes the sampling activities;. procedures, a'l1d' docGrnentatiOnlJtilized du'ring' fi'eld

,operations conducted in January 2004 for Naval Surface Warfare Center (NSWC) Crane Solid Was'te

Management Unit (SWMU) 01 - Mustard Gas Burial Ground (MGBG). " .

A.l . OVERVIEW

All field activitieS for this' investigation were conducted tromJa~ua~13'ttir~ughJa:riuary 28;2004,' and

with few exceptions were performed lri accordance with the proceduresal)d:~ethodologiesdescribed in"

the QAPP Addendum NO.1 for MGBG (TtNUS, 20(4). That document includes, eltherdireetly ~r by
~ . .' '.

reference, the standard operating procedures (SOPs) that governed the field activities. Details of the field

events are described in the ~ections below. Any field Work deviations from the QAPPAddendum No.1'

are identified and explained'in the' applicable text below..

Two additional ground water mon'itoring wells (On06 and' 'ono?) and eight test pits (Onp01 throqgh

. 01TP08) wer~:installed (See Figure .'1-4 of the textr Because the MGBG [especially the Priri1a'ryBuri~('. . . . . , .
Area (PBA)lwas once contaminated with radioactive thoriLim; monitoringfor'grossgamma radiationlE3velif

usingti~ndtieldinstruments was conducted during the soil test pitting aCtivities. Field personnel workii1gi~

and '. around the PBA wore thermoluminescent detectors (TlDs) to monitor ·their.· radiation expos~re.
Nat~ral attenuation field parameters were analyzed at 11 of the g~ou~d :water wells. These wells ar~ .

identified on Figure 1~4 ofthe text.Photographsof the test pits are presented in Figures"A-1 through A-4; .

Copies of all field forms, records, and field logbooks associated with this field investigation are provided in

Appendix B.,

A.2 . MOBILIZATION I DEMOBILIZATION'

Followii"lg approval of the QAPPAddendum NO.1 for MGBG, TtNUS began mobilization activities. All field

team members reviewed, the approved'QAPP Addendum No.1, associated appendices'; and the Health

and Safety Plan (HASP) prior to the start of project activities. The Task Order Manager (TOM) requested
'. . ~ ,~ . .

and. received from NSWC Crane a digging permit for the' intrusive activities'. In addition, the field

operations leader (FOl) held .field team orientation meetings to ensure that personnel were familiar with'

the scope :of"the field activities. Equipment requiredforthe field activities was shipped to the site and
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This ,appendix describes the sampling activities;, procedures, a'nd' doc~mentati6nlJtilized du'ring' fi'eld 

,operations conducted in January 2004 for Naval Surface Warfare Center (NSWC) Crane Solid Was'te 

Management Unit (SWMU) 01 - Mustard Gas Burial Ground (MGBG). " , 

A.l • OVERVIEW 

Allfield activitieS for this' investigation were conducted tromJahua~13'ttir~ughJa:riuary 28;2004,' and 

with few exceptions were performed In accordance with the proceduresal)d:~ethodologies described in' 

the QAPP Addendum No.1 for MGBG (TtNUS, 20(4). That document includes, either directly ~r by 
--reference, the standard operating procedures (SOPs) that governed the field activities. Details of the field 

events are described in the ~ections below. Any field Work deviations from the QAPPAddendum No.1' 

are identified and explained' in the' applicable text below. ' 

Two additional ground water mon'itoring wells (On06 and' 'ono?) and eight test pits (Onp01 throqgh 
';' . 

01TP08) were 'installed (See Figure "1-4 of the textr Because the MGBG [especially the PrirharyBurial . . . . . . 

Area (PBA)]was once contaminated with radioactive thoriLim; monitoring for'grossgamma radiationlevelif 

usingli~ndtield instruments was conducted during the soil test pitting aCtivities. Field personnel workii1gi~ 

and "around the PBA wore thermoluminescent detectors (TLDs) to monitor 'their, radiation exposure. 

Natural attenuation field parameters were analyzed at 11 of the ground : water wells. These wells are 

identified on Figure 1~4 of the text. Photographs of the test pits are presented in Figures"A-1 through A-4; , 

Copies of all field forms, records, and field logbooks associated with this field investigation are provided in 

Appendix B., 

A.2 ' MOBILIZATION I DEMOBILIZATION' 

Following approval of the QAPPAddendum No.1 for MGBG, TtNUS began mobilization activities. All field 

team members reviewed, the approved'QAPP Addendum No.1, associated appendices'; and the Health 

and Safety Plan (HASP) prior to the start of project activities. The Task Order Manager (TOM) requested 
'. . ~ ,~ . . 

and, received from NSWC Crane a digging permit for the' intrusive activities. In addition, the, field 

operations leader (FOL) held .field team orientation meetings to ensure that personnel were familiar with' 

the scope :ofthe field activities. ' Equipment required forthe field activities was shipped to the site and 
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tested prior to use. Upon completion of field activities, equipment was decontaminated and returned to •

vendors, as applicable.

During demobilization, the ground surface was toO hard' and too snow/ice covered ,to perform site

'restoration and revegetation;' therefore, ,this activity was postponed until the Spring of 2004. The

restoration :was compl~t~d on April 27, 2004:,

A.3 TEST PITTING AND SOIL SAMPLING

Soil trenching (Le., test pitting) was conducted during this investigatioll in an aggressive attempt to locate
, '

a volatile organic compound (vaG) source in soils. These operations were located in and near the PSA,

which is considered to be the most likely location of the VaCcontamination source. ariesignificant

question remaining, for, this Corrective Measures Study (CMS) was whether the vac source exists in

overburden soils, in bedrock, or both.

Advantages of test pitting over soil boring sampling forthis purpose include the ability to: (1) directly
. . .... .., ','

observe soil conditions and horizons in the sidewalls of the trench in more detail than is possible in soil

borings, (2) directly observe lateral changes in the soil materials in the trenches, and (3) screen a greater

volume of soils for the presence', of vacs and radiation with', the handheld field instruments.,. '

Disadvantages .ot: test pitting include:, (1) the large volumes of , potentially .. hazardous soil and

decontamination waste that are generated, (2) the potential loss of volatile components if the soils due to

disturbance during trenching, (3) the, amount of time necessary to install a trench, and (4) the greater

degree·of site restoration required because of the breadth of disturbance of the site. The advantages
. ..:.. '..

were considered to outweigh the disadvantages for this investigation because of theneed to understand,
. . , . , "

whether overburden soils or bedrock are, the primary source of vacs in ground water. The incre~sed'

'spatial cov~rage for radiation measurements w~s also conside~ed to be a considerable advantage in this,.'. . . .' . . ,', ..' . .,

case.

.'

Eight trenches, each approximately 4 feet wide by 10 feet long, were dug with a backhoe to the top of the

bedrock. All test pit. locations are depicted on Figure 1-4 oLthe t~xt, and a summary of analyses is

documented in Table 2-1 of the text. All excavated soils were scanned with a photoionization detector

(PID) and a 2-inchx 2-inch sodium·iodide gamma detector in the backhoe bucket ,before placing ,the soil

b~side the' trench. Visual observations and field screening measurements were, made outside of the '

trenches for safety reasons. The field geologist documented the physical characteristics of the excavated'

soil ,including color, moisture content, and grain site distribution, During excavation, no unusual'

observations were noted, and all vac concentrations and radiation levels were within background levels.

Despite the.observed background leveis, a gr<lb sample was collected near the 'middle of e:ach of six •

A-2 CTO 0315

NSWC Crane 
. SWMU 01 Corrective Measures Study 

Date: May 2004 
Appendix A 

Page 2 of 13 

tested prior to use. Upon.completionof field activities, equipment was decontaminated and returned to • 

vendors, as applicable. 

During demobilization, the ground surface. was toO hard' and too snow/ice covered .to perform site 
. . 

restoration and revegetation; therefore, . this activity was postponed until the Spring of 2004. The 

restoration :was Gompl~t~d on April 27, 2004:, 

A.3 TEST PITTING AND SOIL SAMPLING 

Soil trenching (i.e., test pitting) was conducted during this investigatioll in an aggressive attempt to locate 
. . 
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. . .... .., ',' 

observe soil conditions and horizons in the sidewalls of the trench in more detail than is possible in soil 
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distuxbance during trenching, (3) the. amount of time necessary to install a trench, and (4) the greater 

degree·of site restoration required because of the breadth of disturbance of the site. The advantages 
. ..:.. '. . 

were considered to outweigh the disadvantages for this investigation because of the need to understand. 
. . , . , " 

whether overburden soils or bedrock are. the primary source of VOCs in ground water. The incre~sed' 

'spatial coverage for radiation measurements was also considered to be a considerable advantage in this. ,'. . . .' . . ,', .... . .' 

case. 

Eighttrenches, each approximately 4 feet wide by 10 feet long, were dug with a backhoe to the top of the 

bedrock. All test pit. locations are depicted on Figure 1-4 oUhe t~xt, and a summary of analyses is 

documented in Table 2-1 of the text. All excavated soils were scanned with a photoionization detector 

(PID) and a 2-inch x 2-inch sodium·iodide gamma detector in the backhoe bucket·beforeplacing .the soil 

.beside the' trench. Visual observations and field screening measurements were. made outside of the . 

trenches for safety reasons. The field geologist documented the physical characteristics of the excavated' 

soil .including color, moisture content, and grain site distribution~ During excavation, no unusual' 

observations were noted, and all VOC concentrations and radiation levels were within background levels.' 

Despite the. observed background leveis, a gr<lb sample was collected near the' middle of each of six 
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trench bottoms. for laboratory VaG analysis as a verification of the VaG concentrations. After sample .

collection or inspection of each pit,' the pit was backfilled with the excavated soil, the soil was tamped .

doWn, and the area was returned as close to original grade,as possible. The two' ends of eachtrencti

were marked with a wooden lath and flagging,. and the trench location ID was· marked on the lath.' Vertical

and horizontal survey points were measured at the center of each end of each trench .

A 'surface vent (metal. pipe' approximately 8 inches in diameter' and 2 feet 1011g) assodated with previo~s,

mustard gas remediation activities was identified in the PBA based on conversations with facility personnel

and the TOM. The decision was made to install a test pit to fadlitate removai of)he vent pipe be~ause a~y

resi.dual mustard gas left from previous 'exhumations Shouldhav~ 'beEm co~pletely inactivated by now

Test Pit 8 was excavated.in the vent area and a white silty material; sand and gravel were encountered·

· beneath the pipe. These materials were left iJ:) place except for·the quantities excavated to reacr bedrock.

No VaGsor elevated radiation levels were detected in the these materials. Asmall amount of water was> .

encountered in just one. test pit, TestPit 8. It did not warrant sampling however, because it was not clear

that the water would be representative of water located at the bedrock-overburden interface andbecause

.. no vaGs had been detected through field screening.

A.4· MONITORING WELl...INSTALLATION AND DEVELOPMENT

Wells On06 and On07 were installed using a rotosonicdrilling techriiqueahd were set ~t.total:depths of·

30.feet below ground surface (bgs). Details of the' drilling and well in~tailation operations are provided in

this section.
/; .' ':.-.

A.4.1 Well Installation

•

· After each boring was drilled to the desired depth, a2~inch-diameier' polyvinyl chloride (pVC) Schedule 40

well screen and riser pipe was lowered into the boring through a steel isolation casing. All well screens

were approximately 10 feet in length with a sl~t size of 0.20 inch. Atter the s~reen and the riser pipe ~ere

in place. the annulus of thebodng was backfilled ~ith' clean silica'sand from the b~ttom of the b6ring to 1 .

to 2 feet above the top of the well screen.. A bentonite seal was then installed either in pellet (shallow

· wells) or slurry (deep wells) form and allowed to hydrate in accordance with the manufacturer's

.. recommendations: The: remainder of the annulus ofthebo"reho'l~ {frorri the' bento~ite ~eal'io the ground'

surface) was filled with cememtlb'entonite grout to I~nd ~~rfa~e ~!'~vation:'"
, ,~" .. ~.' 1, .
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A 'surface vent (metal. pipe' approximately 8 inches in diameter' and 2 feet 1011g) associated with previo~s, 

mustard gas remediation activities was identified in the PBA based on con~ersationswith facility personnel 

and the TOM. The decision was made to install a test pit to facilitate removai oUhe vent pipe be~ause a~y 

residual mustard gas left from previous 'exhumations should have 'beEm co~pletely inactivated by now·'· 

Test Pit 8 was excavated.in the vent area and a white silty material; sand and gravel were encountered· 

. beneath the pipe. These materials were left iD place except for·the quantities excavated to reacr bedrock. 

No VOGsor elevated radiation levels were detected in the these materials. Asmall amount of water was> . 

.encountered in just one. test pit, TestPit 8. It did not warrant sampling however, because it was not clear 

that the water would be representative of water located at the bedrock-overburden interface and because 

.. no VOGs had been detected through field screening . 

A.4· MONITORING WELl..lNSTALLATION AND DEVELOPMENT 

Wells On06 and On07 were installed using a rotosonicdrilling techriiqueahd were set ~r,total:depths of· 

30.feet below ground surface (bgs). Details of the' drilling and well instailation operations are provided in 

this section. 
/; .' ':.-, 

A.4.1 Well Installation 

. After each boring was drilled to the desired depth, a2~inch-diameier' polyvinyl chloride (PVC) Schedule 40 

well screen and riser pipe was lowered into the boring through a steel isolation casing. All well screens 

were approximately 10 feet in length with ~ sl~tsize of 0.20 inch. Atter the screen and the riser pipe were 

in place, the annulus of the boring was backfilled ~ith' clean silica 'sand from the b~ttom of the b6ring to 1 ' 

to 2 feet above the top of the well screen. ,A bentonite seal was then installed either in pellet (shallow 

, wells) or slurry (deep wells) form and allowed to hydrate in accordance with the manufacturer's 

. recommendations: The:remaindefof the annulus ofthebo"reho'le {frorri thebento~ite ~eal'to the ground 

surface)was filled with cemEmtlb'~ntonite grout to I~nd ~~rfa~e ~I~vation: " .. 
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The depth of the' backfill materials was continuously monitored during the installation of the wellsusiJig a

weighted steel tape measure to ensure that the sand pack or bentonite did nbtbridge during the"

installation process., Well construction logs were completed for'each well and are presented in Appendix

B.1.1.' Monitoring well construction information and water level measurements are presented in Tablet-l,

of the text.,

The new'monitoring wells were developed in accordance with SOP CT0315-12 prior to sampling. See

Figure 1-4'of the text for the SWMU 01 'moniloring.welilocations. ,

•

A.4,2 Monitoring Weli Protection'

After each monitoring well was installed and'the annulus was grouted to the land surface, a 4~inch square

steel protective casing with a locking cap was cemented inplace over the riserpipE:l" Thisstick-up-t}tpe'

'protective casing extended approximately 3 feet above and 2 feet below the ground surface, A drain hole '
. .' ,

was drilled into the,protectivecasing 'approximately 6 inches above the ground surface. " Pea 'gravel Was

used tofillthe space between the outer protective casing and the riser pipe., A 4-foot-square and6~incti~

thick concrete apron was cemented in place around the protective casing, and four safety yellow barrier'

posts (nominal 4-inch-diameter, ii-foot-Iong steel pipes buried 2 feet deep and filled with concrete) were'

cemented just outside the fo'ur corners of the.concrete apron. Stainless steel well plates indicating welllD, •

depth, date, etc., will be installed on the outside of each protective well casing. '

To maintain well'security, a locking 'cap was placed 'on each welL '

A.4.3 Monitoring Well Repair and Development

Al,l,existing wells at SWMU 01 were inspected and repaired as needed.' Well inspection reports are ,

included in Appendix B.2.4 of this document. The well pad surrounding the existing 'WeIlS' c6uld not be'<

inspected due ,to the amount of ice/snow at the site, No significant repairs were made during this field

investigation. The minor repairs included the following:

•
•

\.: :-':'.

Replacement of a broken well cap at existing monitoring well 01 ~06 .

RePla~emen~ot.riserSfor thr~e existing well~, 01-06;01-97, an~'01'-15, that did not have protectiv~
outer casings.

The tWo newly installed monitoring 'wells were developed by the surging arid bailing methodro sooner' ,

than 24 hour~'after installatio~to"r~move firi~ materi~1 f~~~ ar~und 'the wei, sc~e~~ ~md th~ sand pack tllat

surrounds the well screen: Monitori~g w~1I d~velopment r~cord~ can be'fo~nd in App~ndix B.2.5 o~ ~hiS ,
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thick concrete apron was cemented in place around the protective casing, and four safety yellow barrier' 

posts (nominal 4-inch-diameter, ii-foot-Iong steel pipes buried 2 feet deep and filled with concrete) were' 
, , 

cemented just outside the four corners of the concrete apron. Stainless steel well plates indicating welllD, 
. '. . . 

depth, date, etc., will be installed on the outside of each protective well casing. ' 

To maintain well' secu rity, a locking 'cap was placed 'on each weli. ' 

A.4.3 Monitoring Well Repair and Development 

Al,l,existing wells at SWMU 01 were inspected and repaired as needed.' Well inspection reports are 

included in Appendix B.2.4 of this document. The well pad surrounding the existing 'Well~' c6uld not be'< 

inspected due ,to the amount of ice/snow at the site, No significant repairs were made during this field 

investigation. The minor repairs included the following: 

'\ : :.':'. 
• Replacement of a broken well cap at existing monitoring well 01 ~~6. 

• Replacement oIrisersfor three existing wells, 01-06,01-97, and01'~15, that did not have protective 

outer casings. 

,The tWo newly installed monitoring 'wells were dev~loped by the s\Jrging and bailing method, flO, sooner'" ' 
,._." {"", .,' 

than 24 hours after installation to remove fine material from around the well screen and the sand pack tllat 

surrounds the well screen: Monitori~g w~1I d~velopment r~cord~ can be'fo~nd in App~ndix ~.2.5 o~ ~hiS , 
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• document The period' of development for each well was approximately 1 hour. Wells were,developed by

surging the well wit~ a bailer for approximately 10 to 15 minutes then continuing to purge the well dry by

withdrawing approximately three wen volUmes of ground water., SectionA.14 describes the disposal of all.

investigation~derived waste (lOW) including development fluids.

A.5· GROUND WATERSAMPlING",

All, ground water sample locations are depicted on Figure 1-3 of the text, and asummary' of analyses is

included jn Table, 2-1 of the text. One ground water sampl~ was, collected from each, of 31 existing wens

anci f~O~. each of th~ tw~, ~~IIS instan~d durin'g "this' fi~ld 'effort, In addition,' five ground water. Jield

duplicates were conected to yield a total of 38 samples. "',

Purging and stabilization of, wens priqr to sampling, :was accomplished using low-flow techniques in
• • • .,.", . ·"'.t -

acc()rdi:mce with SOP CT0315-14 (Appendix B of QAPF' Addendum No.1 forMGBG)., Sampling was

accomplished,inaccordance'with SOP CTO~15-15(Appendix B of QA~P Addendum No.1 tor MGBG),

•

•

Welis,yvere purged prior to sampling using a peristaltic pump or bladder pump, depending on the '~tatic,

water level, wen depth, and recharge ,informationobtaine.d during ""en developm~nt and/or historical

sampling information. .In general, bladder pumps were used to sample wens with a water .level greater

than 28 feet bgs, and peristaltic pumps were ,used to sample wens having awaterJevelless than 28 feet

bgs: Disposi:J.ble T~fl~n® tub'ing was used with .both pump t~es,a~d new,' d~dicated tubing was use.d :f~r'
each well,

Grqund water quality parameters including pH, specific conductance, temperature, dissolved oxygen,

(DO), and oxidation-reduction potential (ORP), were ~~~sured d~ring purging at 5~t01 O-minute, intervals'

u~ing, a YSI Mod~1 600 series mUlti-param~te'r water~q~ality meter and flow-through cell.: Longer int~rVals,
.m~y ~ave be~n usedf~r slower ,pumping wens, de.pendi·ng on w~n~specific conditions. Turbidity re~dihg~. . .' .,:. .' ." . ....

we're measured using a LaMotte 2020 turbidity meter. Water levels and pumping rates were also
'. '. ,. . .

measured during purging at 5- to 10-minute intervals. Purging continued until a minimum of one wen

volume w,a:s removed arid the. ,above parameters stabili~ed, or after 4 hoiJrs of purge' time, i!1 accordance
:' ','.' I ; , : :. ~ '. '. ; . ':. •. . . • " . , ••• 1 • • .', ;. '" .' .

with SOP CT0315-14 (Appendix B) of the QAPP Addendum NO.1 for MGBG (TtNUS, 2004), ,Copies of. ". . . .

, the, monitoring wen low-flow purge data sheets and ground water sample log sheets are provided in

Appendix B.2.2 of this document.

The pumping rates were adjusted to, prevent drawdown from exceeding ,0.3 foot during purging. Wen

purging:continueq until all. parameters stabilized and. the minimum purge volume (stabilizedyven volume

plus the extraction tubing volume) was removed. ,rt the water quality parameters did not stabilize within ,4 .
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. . . ". , . 
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sampling information. .In general, bladder pumps were used to sample weUs with a water . level greater 

than 28 feet bgs, and peristaltic pumps were ·used to sample.wells having a water. level less than 28 feet 

bgs: Dispos!3-ble T~fl~n® tub'ing was used with .both pump t~es,a~d new,' d~dicated tubing was use.d :f~r' 
each well, 

Grqund water quality parameters including pH, specific conductance, temperature, dissolved oxygen· 

(DO), and oxidation-reduction potential (ORP), w.ere ~~~sured d~ring purging at 5~t01 O-minute. intervals' 
", .", .,' . ..;':'.,' . . 

using. a YSI Mode.1 600 series multi-parameter water~quality meter and flow-through cell,' Longer intervals. 
. .' . . '. .' . . . . . '. .' 

. m~y have been used for slower·pumping wells, de.pending on well~specific conditions. Turbidity re~dihgs . . .' .:. .' ." . ".' 

we're measured using a LaMotte 2020 turbidity meter. Water levels and pumping rates were also 
'. '. , . . . 

measured during purging at 5- to 10-minute intervals. Purging continued until a minimum of one well. 

volume was removed arid the. .above parameters stabili~ed. or. after 4 hours of purge' time, i!1 accordance 
:' ','.' I ; , : :. ~ '" ; . ':. •. . • " . , ••• 1 • • .', ;. '" .' . 

, with SOP CT0315-14 (Appendix B) of the QAPP Addendum No.1 for MGBG (TtNUS,2004), .Copies of 

. the. monitoring well. low-flow purge data sheets and ground water sample log sheets are provided in 

Appendix B.2.2 of this document. 

The pumping rates were adjusted to· prevent drawdown from exceeding 0.3 foot during purging. Well 

purging;continueq until all parameters stabilized and the minimum purge volume (stabilizedyveU volume 

plus the extraction tubing volume) was removed. 'rt the water quality parameters did not stabilize within·4 . 
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hours of purging, this inform~tion was recorded on the well low-flow purge ;Iog sheet and sampling, was,

initiated.

Monitoring wells were' sam"pled with the same' pump (peristaltic, or bladder) and tubing used.during' well

purging. Immediately following the purging process and before sampling, the temperature, pH, specific

conductance, DO, ORP, and turbidity of each water sample were 'measured and recorded on the grourid

water sample log sheet (included in Appendix B2.2 of this document).

samPI~ containers we'r~ filled by allowing the pump discharge to fl~w geritly down the 'inside of the '

container with minimal turbulence. VOC samples were collected and immediately sealed inAO-hil'viais

so that no headspace existed.

Several, wells were also sampled for Monito~ed Natural 'Attenuation (MNA) paranieters. Field~nalyses'

'included DO/alkalinity, carbon dioxide,ferrous iron, hydrogen sulfide, total s'ulfide, nitrite, and mangaii~s~.

Samples obtained for laboratory MNA ~arameter analysis h~c1uded nitrate pius "nitrite (as reported a$

nitrogen), chloride, sulfate,' total hardness (as CaC03), dissolved organic gasses, dissolved hydrogen, .

total organic carbon, total inorganic carbon, and volatile fatty acids. Natural attenuation measurement .'

records are provided in Appendix B.2.2 of this documerit. ......

Some sampling difficulties were encountered at tirries due to the low temperatures, whichcause~ the'

water to freeze a few times in the transfer tubing betwe'en the wells and the sampling containers. The 24~:

hour average daily minimum temperature reported by the nearby Bloomington, Indiana weather station

was 17.5 of (-8.1 °C). The corresponding average daily maXimum temperature was 33.1 of (0.63 0C).

Daily minim'um and maximum temperatures are presented in Table A-1. When freezing' occurred, 6 t6 12

inches of tubi'ng' were pulled out of the well, the frozen section of tubin'g 'was cut off, and clean:tubing ~'as- ,

.spliced into the sampling train. The sampling line was flushed and samplingcontiriLied.. Freezing' did;~ot'

occur during'VOC sampling because the volumes collected and tirries required for sampli~g were leSs

than for other analytical fractions.

Only well 01-16, a historically dr'ywell, did not yield enough watertobe'sampled 'during th'is event. Ref~r

. t,o Appendix B for sampling details. . . ,.',

A.6 FIELD SAMPLE DOCUIIIIENTATION

Sample documentation consisted· of boring logs, matrix-specific sample log sheets, sample bottle tags, .

. chain-of~custody records, field task modification request forms (FTMRs), equi'pment calibration logsheets,

field logbooks, and health' and safety documentation. Any unusual circumstances encountered during

•

•

•
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tota} organic carbon, total inorganic carbon, and volatile fatty acids. Natural attenuation measurement " 
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Some sampling difficulties were encountered at tirries due to the low temperatures, whichcause~ the' 

water totreeze a few times in the transfer tubing betwe'en the wells and the sampling containers. The 24~: 

hour average daily minimum temperature reported by the nearby Bloomington, Indiana weather stati()n ' 

was 17.5 of (-8.1 °C). The corresponding average daily maXimum temperature was 33.1 OF (0.63 0C). 

Daily minim'um and maximum temperatures are presented in Table A-1. When freezin~i occurred, 6, i~ 12 

inches of tubi'ng' were pulled out of the well, the frozen section of tubin'g 'was cut off, and clean:tubing ~"as" , 

,spliced into the sampling train. The sampling line was flushed and samplingcontiriued. 'Freezing' did;~ot' 

occur during'VOC sampling because the volumes collected and tirries required for sampli~g were leSs 

than for other analytical fractions. 
I~' ',1 ~'. 

Only well 01-16, a historically dr'ywell, did not yield eriough watertobe'sampled 'during th'is event. Ref~r 

, to Appendix B for sampling details. 

A.6 FIELD SAMPLE DOCUI\iIENTATION 

Sample documentation consisted of boring logs, matrix-specific sample log sheets, sample bottle tags, ' 

, chain-okustody records, field task modification request forms (FTMRs), equi'pment calibration logsheets," 

field logbooks, and health' and safety documentation. Any unusual circumstances encountered during 
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sample collection were noted on the appropriate form.. Sample log she'ets can be found in Appendix B.2·.1

of this document. Chain-of-custody (COC) records (see Appendix 8.2:3) were used to track each sample

from collection to receipt and analysis at the' laboratory: FTMRs (see Appendix B.2.7) we:re uss'dto

document any deviations from the QAPP Adderidi.mi No.1 for MGBG: Equipment calibration log sheets'.

are'discussed in" Section A.9.1 .and are found in Appendix' 8:2:8 of this document.' 'Copies <>1" 'all field'

logbooks are contained' ih Appendix .8.3.1. Copies of 'the heaiui. 'and safety 'jogs ate 'ri;aint~ined. in the

project file. Upon 'completion of sample analyses,sample:bottle tags: were forwarded 'by' laboratbry

personnel to the NSWC Crane Environ~ental ProtebtionDepartment via Tetra T~ch'NUS,'"inc'. (TtNUS).

A.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Filled sample containers were sealed in Ziploc® plasticbags; and glass containers were wrapped in plastic.

bubble wrap to minimize the possibility of breakage during transport. The. sample containers were. then

placed in a cooler lined with a large plastic garbage bag. The cooler was packeq with a cushioning,

material (bubble wrap) to prevent container breakage. Samples were cooled immediately after collection

with ice. placed over the sample containers. A tert;lperature blank was placed. in each~ooler prior to,

shipt!lent. 'T:he plastic garbage bag wa~ sealed wit,h,a knot, ~nd the COCformw,as sealedin:a Ziploc~.'

bag and taped tathe,inside of the cooler lid. A.signed and dated custody seal was applied to each'end,of"

the cooler and then covered with strapping tape to provide a tamper-evident seal. .A Federal Express®

airbill was applied to' the· shipping cooler.,TtNUS maintained'custody of thesamples.untiltheywere'

relinquished to Federal Express~. The Federal Express®tracking number (airbillnumb~r) was'reco~ded

on the COC form, and the sender's copy of the airbill was maintained for shipment tracking, if needed. All

samples were shipped to the laboratories for overnight delivery and werer~ceived withjn:sample holding'·

times. The procedures for sample preservation, packing, and shipment can be found in Section3.7.1 of

the QAPP Addendum No. 1 for MGBG (TtNUS, 2004). the procedure used: for' sample 'labkHrig knd'

custody cali be found in Sections 3.7.2 and 3.7.5of the QAPPAddenduinNo. 1for MGBG(TtNUS, 2004)" .

and in SOPs CT0315-01 and CT0315-03.
. l.'- ,.;.

A.a QUALITY CONTROL SAMPLES

Quality assurance/quality control (QAlQC) samples were collected and' generated during samp'ling

activities to monitor both field and laboratory procedures. These procedures are detailed in the approved·

QAPP.' QAlQC samples included field duplicates, equipment rinsate blanks, trip blanks, 'soUrce ~ater

blanks, and temperature blanks. Fieldd~plicate data are tabulated in Appendix C, Table C-50fthis

document. These types of QAlQC samples are b'rieflydesqribedin the MGBG QAPP (TtNUS, 2004):
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•
Field measurements take~ and recorded during field sampling operations included water temperature, pH,

specific conductance, ORP, DO, turbidity, and ground water level. Ambient air measurements included

mon'itoring' of ()rga~iC ~apors in ,the breathi~g zon~, during intrusive field investigation activities and.
. '. .: " ..' ,.., .

monitoring of organic, vapors emanating from ~,ite sources such as soil samples and well casings. In
. .' ~

addition, test pit soil,s were screened for radia,tion and VOCs., Several instruments were used during field '

,activities 't~ obt~in these measurements includi~gthefo.llowing: " "

• PIO /

• Gross gamma scaler/ratemeter

• YSI Model 6 series; Multi-Parameter Water Quality Meter

• " LaMotte 2020 Turbidity Meter ) ,

.' M~scopewater level meter,

'i:

No readings exceeded background levels; so'onlY'thedefaultset of VOCsoil samples'prescribedin the

,,MGBG QAPP Addendum No. 1 were collected for laboratory analyses. Consiaeration o(the low daily

temperatures provides insight into the lack of detectable VOC vapors at th~ suspected source()f ground

water VOC contamination. At low temperatures, the volatility of v6Cs is less than at· warmer"

temperatures. The background levels for gamma ,radiation were consistent with the site history, which
, '

indicates thatall known radioactive material had been previously exhumed and disposed."
•

A:9.1' " Equipment Calibration ......

Instruments used in the field were calibrated prior to each use according to manufacturers', requirements,'
.' , .

and in accordance ",!ith applicable SOPs: Equipment calibration logs can be four:ld in Appendix B.2.8.
. '. . . '. . .

A.9.2 Field Investigation Preventive Maintenance Procedures/Schedule

The specific preventive maintenance procedures followed for field equipmEm't were th'ose recommended

by t~e equipment manufacturers.

An appropriate maintenance check was perfQrmed daiiy on each piece. of equipment. If damaged or

defective parts were identified during the, maintenar)ce check, and it was determined that the damCige

could have an impact on the instrument's performance, t~e instrument vvasremoved fror:n service until the

defective parts were .repaired or replaced. Specifically, one' of the three LaMotte Turbidity Meters could

not be calibrated to the required specifications. One of the bladder pump controllers also malfunctioned •
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water VOC contamination. At low temperatures, the volatility of v6Cs is less than at· warmer" 

temperatures. The background levels for gamma ,radiation were consistent with the site history, which 

indicates thatall known radioactive material had been previously exhumed and disposed." 

A:9.1' " Equipment Calibration 

Instruments used in the field were calibrated prior to each use according to manufacturers', requirements,' 
.' , . 

and in accordance '-'(ith applicable SOPs: Equipment calibration logs can be four:ld in Appendix B.2.8. 
. '. .' . '. . . 

A.9.2 Field Investigation Preventive Maintenance Procedures/Schedule 

. ,... . . . 
The specific preventive maintenance procedures followed for field equipment were those recommended 

by t~e equipment manufacturers. 
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• 

• 
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• during use; sothis instrument was removed from service, Critical spare parts were kept on site to reduce

downtime. Spare parts included· batteries, a DO-probe membrane kit (membranes and a bottle of

solution), and air particle filters for the PID. Back-up instruments and equipment were available on site or

were shipped within 1 day via overnight courier to avoid delaysinthe>field schedule. ,' ..

A.9.3
.)

Visual observations for voe contamination

Because of previously detected vac concentrations in ground water near the 20,000 Ilg/L level and

higher, the·fieldcrew attempted to detect non-aqueous'phase liquids by several methods. Thesemethods

included visual observations, odor, .and use ofa relatively new material called a NAPL.. FLUTe™ liner.

None of'these methods' yielded detectable vae results; ThEHockcores;from well di'il.ling wereextFlJded

from the core barrel into the NAPL FLUTe liner and' encased in an outer polyethylene sleeve. The' .

encased cores were set on their sides for at least an hourto provide an opportunity for any NAPL present

in the core to contact the liner. Such contact would be indicated by a stain that bleeds·from the interior to

.the exterior of the liner and would be easily observed. No staining was observed. In addition, vac

measurements ~ere ~'ade by sliCing the liners in a few 'different'locatibn~ (after vapors had had tim~ to

accumulate) and inserting the VaG instru~ent sampling' tube. The results were' recorded on the b~rihg

log (provided in Appendix B.1.1). No NAPLs were detected. The field crew concludE:ld that no NAPL was

• present in the soil Cores.

A.10 SURVEYING

All of the groundwater monitoring wells and the test pit locatioris were surveyed. The top of the riser pipe

(where the uncapped well riser is marked), the top of the protective casing; and the gro~nd surface

elevation at each monitoring well location were surveyed to ~ithihO.01-footvert·ic·alaccuracy.i·i=orall.oth~r

locations,' the ground surface elevation was surveyed to' the nearest 0.1 D-fooi. Vertical ~fevatioris'were
referenced to the 1988 North American Vertical Datum (NAVD88). Existing survey monuments at NSWc'

Crane were used as reference points. Horizontal locations qf wells and test pits were surveyed to Indiana

.State Plane coordinates to the nearest'·0.10foot and referenced to the 1927 North .,Americar'" Datum

(NAD27).

The corner posts that mark the boundaries of the MGBG site may be removed in the future, or they may

decay to the point where they will fall apart. Therefore; the four corners of ·the MGBG were scheduled to

be surveyed to verify that the MGBG site boundaries are known accurately today and into the future. The

surveyor did not find the northeastern corner post 'of the MGBG and surveyed another point instead: 'rfle

surveyor did find the three other corners and surveyed them. The coordinates for these three corners are

•
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• during use; sothis instrument was. removed from service, Critical spare parts were kept on site to reduce 

downtime. Spare parts included. batte~ies, a DO-probe membrane kit (membranes and a bottle of 

solution), and air particle filters for the PID. Back-up instruments and equipment were available on site or 
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A.9.3 Visual observations for voe contamination 
.) 

Because of previously detected VOC concentrations in ground water near the 20,000 Ilg/L level and 
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measurements ~ere ~'ade by sliCing the liners in a few ·different·locatibn~ (after vapors had had tim~ to 

accumulate) and inserting the VOG instru~ent sampling' tube. The results were' recorded on the b~rihg 

log (provided in Appendix B.1.1). No NAPLs were detected. The field crew concludE:!d that no NAPL was 

• present in the soil Cores. 

• 

A.10 SURVEYING 

All of the groundwater monitoring wells and the test pit locatioris were surveyed. The top of the riser pipe 

(where the uncapped well riser is marked), the top of the protective casing; and the gro~nd surface 

elevation at each monitoring well location were surveyed to ~ithin 0.01-foot vert·ic·alaccuracy.'"i=or all.oth~r 

locations,' the ground surface elevation was surveyed to' the nearest 0.10-foot. Vertical ~Ievatioris· were 
referenced to the 1988 North American Vertical Datum (NAVD88). Existing survey monuments at NSWc' 

Crane were used as reference points. Horizontal locations qf wells and test pits were surveyed to Indiana 

. State Plane coordinates to the nearest'·0.10foot and referenced to the 1927 North,Americar'" Datum 

(NAD27). 

The corner posts that mark the boundaries of the MGBG site may be removed in the future, or they may 

decay to the point where they will fall apart. Therefore, the four corners of ' the MGBG were scheduled to 

be surveyed to verify that the MGBG site boundaries are known accurately today and into the future. The 

surveyor did not find the northeastern corner post 'of the MGBG and surveyed another point instead. 'rfle 

surveyor did find the three other corners and surveyed them. The coordinates for these three corners are 
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consistent with previously established coordinates. Therefore, previously established coordinates for thei '

fourth corner are assumed to be correct. There is no plan to resurvey the northeastern corner.

All surveying was subcontracted to Bledsoe Tapp & Riggert, Inc. of Bloomington; Indiana, aprofessionally , ,

licensed surveyor in the State of Indiana. Copies of the siJrvey data can be found in Appendix B.3.3.

'~'.' I

'A.ll DECONTAMINATION

The nondedicated, nondisposable equipment involved in field sampling activities, was, decont~minate,d '

before beginning work, duringdrilling,and sampling activities, and aUhecompletion of,the fieldactivities,'in',:

accordance with SOP CT0315-19 contained in' Appendix B of the QAPP ,Addendum:' No:' 1, for MGBG.

This equipment included drilling rigs, down-hole tools, augers, and soil and water sampling equipment.

A.ll.l Major Equipment' 'I- ,

: ~.

. ,;

~ ",'

All down-hole equipment, including down-hole9rilling tools, were steam cleaned with hig~~pressure hot
. ., ~. . . .. . . :

water prior to beginning work, between borings, and, at the conclusion of each shift of drilling.

Well riser pipe and screens were supplied at the site fn certified-clean packaging: All decontamination •

activities took place at a predetermined area within NSWC Crane.

,A.ll.2 Sampling Equipment

. ~.'

All nondedicat~d (reusable) equipment used for collecting samples was decontaminated, before field,

sampling, betWeen sample collections, and at the end of each sampling event. This_equipmEmt. includep

s~ai~less steel trow~ls; stainle~~ steel' mixi~g bowls, ,bladder pumps,etc.' The fOllo~'i~gdeco~taminati~n "
.' • I,. • -'. :'.. '., "':."'. . • .' '.. _ '

steps were taken:

" "

• Potable water and phosphate-free detergent wash (scrub if necessary)

• Potable water rinse

• Deionized (01) water rinse

• Air dry (if possible), "

• Wrap in aluminum foil (if not to be used immediately)

'"

An iisop~opanol rinse WCl:S not necessary because no oily residue was evident on. the sampli,ng equipment.,"

•)
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• Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with analyte~
free water then with the sample prior to making measurements. Water level measurement devices were

rinsed with DI water.

Water level measurements were obtained from each monitoring well prior to development and purging.: In

.addition, a synoptic round of water lev~ls ~ast~ken~tall the wells and staff gages, inclUding' the two new,.

wells OH06 and; OHO?, atthe end of ~ield activ,iti~s (January 28, 2004). The synoptic water levei.

meas~rement~ 'we~~ obtain~d.~itbin a 4.~h~~r time p,~rimt . Me~::;urements wer~ take~ with anelectric~1
water'lev~1 indicat~r (M-~~~pe),~'sin9th~ top ~f the riser pipe as the referericepoint to determine water,·

. '.:" .' .'

depth .for monitoring wells and using a surveyed mark for staff gauge measurements. All meas~remei1ts

were' taken in accordance with SOP CTO 315-18 c9ntainedin Appendix Bof the QAPP Addendum No.1
. . '. ' .~. . . . . . . .

for MGBG (TtNUS; 2004). A mark was placed at the top of each riser pipe to ensure that measurements
. , ,-' j.. .....' .' .

were taken frol"D a consistent reference point. YVater)evel measurements were recorded. to the nearest.
., .' . . ,.. ... ~ , . .

0.01 foot on aground water level measurement form, provided in Appendix B.2.6ofthis document.·

•

A.12

A.12.1

A.13.

WATER LEVEL MEASUREMENTS

Ground Water Level Measurements

.FIELD CORRECTIVE ACTION

•

Corrective action is the process of identifying, recommending, approving, and implem'enting measures to..

. counter unacceptable procedures or "out of quality control" performance that can affect data quality.

Corrective action in the field typically results when s~bst~mtive changes were .made to the sampling
. .

ne.twork (Le., more/fewer samples. collected,samplinglocations other than those specified, etc.) and when
", . '," '. . . . . .

sampling procedures or field analytical procedures require ,modification. ProjeCt personnel were directed~
.' \ ~;.., . .

to report all suspected technical or QA nonconformance orsuspected deficiencies of any,a~tivity.or issued

document to the FOL.or designee. No such reports were made. The TOM was responsible for assessing...".. . , . '. '. .' .. . .

any suspected problems in consultation with the project QA/QC Managerand for making a decision based

on the potential for the situation to affect the quality of the project. If itwas determined that the situation.
. ... . . .'

warranted a reportable nonconformance requiring correCtive action, a nonconformance report would be

initiated by t~e. TOM. ~o nonconformances. or suspected deficiencies, occurred during. this. field'

. investigation.

A-11 CT00315.

NSWC Crane 
SWMU 01 Corrective Measures Study 

Date: May 2004 
AppendixA . 

Page 110f 13 

• Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with analyte~ 
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• 

. . .' ':' 

A.12 WATER LEVEL MEASUREMENTS 
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•, " "

The field investigations generated several types of potentially contaminated wastes including personai. . . .

protective equipment (PPE), decontamination fluids from the drill rig, backhoe, and bulldozer, sampling

equipment decontamination fluids, direct-push" technology (DPT) plastic, sle~ves, development and purge

water, and soil cuttings. Management of each residue was performed as follows:

PPE, Pump Tubing, and DPT Plastic Sleeves - All PPE, tubing, and plastic sleeves were decontaminated, , "

double bagged, and placed in NSWC Crane trash receptades"(Le., dumpsters). , ,."

Purge Water, ,Development Water, Drill and Samplinq EguipmEmt'Decontamination Fluids:_: All well

development and purge waters and equipment decontamination fluids were collsc,ted "and disch'argedto'

the NSWC Crane permitted waste treatment plant. "

Waste Cuttings and Rock Core~ from Drilling, Activities - For each boring, th'eciJttirigs produce~ were·'

,scanned for VOCs and gamma radiation. VOC and radiation" readings were at background levels 'for all

bqrings, and cuttings were therefore used as bacl<fillif the boring- terminated above the wat~r table. ' Any

remaining cuttings' wer~ spread on the ground in the immediate viCinity of the boring. Rock cores" are

, stored in Magazine No. 1970, which is located in another area of NSWCCrane.

Additional requirements for lOW handling can be found in SOP CT0315-20 contained in AppendiX B of ,

the QAPP AddendLim No: 1f~r MGBG (TtNUS,'2004). " '

A.15 SITE MANAGEMENT AND FACILITY SUPPORT

The FOL was'designated as responsible for coordinating all day~t6-day activities during '"theinvestig"atiori::'

, The FOL was responsible for Emsuri~gthat all field team members (inCluding sUbcontract6rs) were familiar'

with the Addendum No:,1to the approved QAPP and the site-specific HASP. Additioncilly;'the FOL was

responsible for all sampling operations, QAlQC, fieiddocumentation requirements, and field change'

"orders. The FOL reported to theTOM on a "daily basis regarding the status of fieldWork: These reports
, ,

were forwarded periodically to the Navy Engineer in Charge.

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSWC

Crane personnel.

•
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Various hardcover, bound record books were maintained for each field activity.in accordance with SOp·

CT0315-03. The Master Site Logbook served as the overall record of field activities. ·Information

recorded daily in the Master Site Logbook included daily field activities, weather conditions, identity of and.. ~ . . .

arrival and departur~ times. of personn~l, management issues, etc. Various field notebooks were also

maintained. For example, the site geologist supervising monitoring well installation operations maintained
- . . .

a field notebook. Copies of field log books are included in Appendix B of this document.

The FOL was responsible for themainteriance and security of all field records. Eventually, all· field

records, coe forms, sample log sheets, field forms, logbooks, and notebooks were "docketed ·and

. :incorporated in the central project file·for CTO 315.

e

e
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TABLE A·1

DAILYTEMPERATURE DATA DURI·NG SAMPLING EFFORT
.(BLOOMINGTON, INDIANA STATION)

SWMU 01 • MUSTARD GAS BURIAL GROUND
NSWC CRANE,CRANE,INDIANA

Air Temperature, of
Date Time, EST(21 Minimum Maximum

1/13/2004 820 29 39
1/14/2004· 700 23 38
1/15/2004 700 23 ·46

·1/16/2004 700 23 32
1/17/2004 725 26 37-
1/18/2004 800 30 40
1/19/2004 750 .. n 31
1/20/2004 700 10 23
1/21/2004 600 13 26
1/22/2004 .. 200 22 35
1/23/2004 700 7 29
1/24/2004 715 11 38
1/25/2004· 700 . 16 30
1/26/2004 700 16 .22
1/27/2004· 700 . 15 32 .
1/28/2004 735 5. 32

Average = 17.5 33:125

1 Data dowlnoaded from Internet on 3/22/04..
2 EST = Eastern Standard Time..

. ,.

e 

e 

e· 

TABLE A-1 
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1/24/2004 715 11 
1/25/2004· 700 . 16 
1/26/2004 700 16 
1/27/2004· 700 . 15 
1/28/2004 735 5. 

Average = 17.5 
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Maximum 
39 
38 

·46 
32 
37-
40 
31 
23 
26 
35 
29 
38 
30 
.22 
32 . 
32 

33:125 

. ,. 



•••

-
• 

-

• • 



- It e

Test pit 01TP02 facing south.

tLtdCJr'~"'~~~S~~";·7,.a.....~,-~-" -. t .........~:"

Test pit 01TP02 facing western wall.

Test pit 01TP01 facing east.
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Test pit 01TP04 facing north.

Test pit 01TP04 facing eastern wall.
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Test pit 01TP03 southern wall.

Test pit 01TP03 facing west.
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Test pit 01TP03 facing west. 

Test pit 01TP03 southern wall. Test pit 01TP04 acing north. 
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CORE/REAM: _5:.L-'i_...,.--....,.---,-,-- _

,-,r-t--~+"- ELEVATION!HEIGHT TOp·OF,RISER:

C.~~-I 'ELEVATION!QEPTH BonOM SCREEN:"
. ELEVATION!DEPTH BonOM OF SAND: '.

----+-- ELEVATION/DEPTH BonOM OF HOLE:
'~~m~ BACKFIll. MATERIAL BROW SAND: NO IV F-

~--"-:---+-, ELEVATION/HEIGHT~F ;TOPOF SURFAcE CASING:·b7llJl;j·2.,lf
. .r

•

•

• 

• 

• 

Tetra Tech NUS, ·lnc . 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

wru. NO.: 0 'TOb 

PROJECT tJSWC Cttl\'lVE... LOCATION S(.u'{V\v \(M(;,0&) 
PROJECT NO. -,O~8 ....... 'f...;:;.t7----,-___ BORING 0 I r 0 ((., . 

DRILlER <JoE- (Y\c·CLi.JlI!) 

ATE BEGUN DATE COMPLETED. 1-/f7- O.;C' ' .. 
FIELD GEOLO~GI~S=T""""""~-'---~ lV1'L 

DRIWNG o t···· 
METHOD ,,-OTb- "b~-O '" i. '- . 

GROUND ELEVATION DATUM 
DEVELOPMENT P-*\I,...M(.. 
METHOD·" 

......... --,-:---+-. ELEVATION/HEIGHT~F ;TOPOF SURFAcE CASING:·b7lIJ/;j.2.,l:t 
. .r 

r-..-t---~ ELEVATION/HEIGHT TOP·. OF· RISER: .41.7.fi,/:1· \7 

. 'f ,.f'. 

'/ ""'J---4-- 1.0. OF SURFACE CASING: L! 'It 4 sa, 
~. 
u 
< 

. . 'I 
14'l4---4-- RISER PIPE 1.0.: ~;J~_: __ ---'-~..,...."...-...,._ 

TYPE OF RISER PIPE: 'S (....1'-'\ '-t 0 P 1/ c..... 

;..r,.4-----'-I-- TYPE'OF BACKFILL: (3&,,,.rJ"Z).ut 1'E' CH: I P.5 . 
I(p G I,. . U {le.... 042 (2 f£.i- . 

ELEVATION/DEPTH ·TOP.OF SEAL: 

~m;:;:;r~' ELEVATION/DEPTH TOP OF BEDROCK: 

~-~4!!'E OFSEAl:~§Vn?.v\ n= Ch I e.5. 
PURE-bOLDtl 

&f!. t-i,,: ,,\i,).c: , '.' 

1----+- ELEVATIO~/DEPTH TOP OF SAND: 
- '. r 

G/J8,g<1/ I C, 

ELEVA TION/DEPTH,' TOP OF SCREENio .' 
TYPE OF SCREEN: .sc.,.~ 't 0, V G

. SLOT SIZE x .. LENGTH:·O.O 'l.D 'f. l 0 ' 

. ,(5)/~~.j '\ q ( 

. J.D. SCREEN:...;.' --It::.':2:;..;" ~_~ __ ---'-__ _ 
. .. 

!f-----+- TYPE oF S~D PACK: ~ £...0 f51rL a.. -re--.;: .... 

--...-+- DIAMETER 'OF HOLE' IN BEDROCK: --.,..;;..;...-----:... " .. 
CORE/REAM: _5:.t....-'i_..,.-____ ---

~....-+- 'ELEVA TION/QEPTH BonOM SCREEN:" 
, ELEVA TION/DEPTH BonOM OF SAND: " 

~""!-- ELEVA TION/DEPTH BonOM OF HOLE: 
IJ.Ii:iti~~m;.....- BACKFIll. MATERIAL BROW SAND: NO IV r: 



t ' .

Crane NSWC BORING No.:' D\ Tt'Ce'
Q 8'+S- DATE: ..J~\...:.....:=I-~'===r.;--O=--Lt~.-~--.·

6(')L~)~ MZ'''M(tr{~ GEOLOGIST: '~~9' W R~S'£f- :
.vf;rt~Pr - SotJ "c, DRILLER: ~ De:.

Tetra Tech'NUS, Inc..

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: .
DRILLING RIG:

"., . BORING' LOG Page L of 1..- .

MATERIAL DESCRIPTION PIOIFIOReadlng (ppm

Sample Depth "BlowsF Sample
No,and (Ft.) 6· or· . Recovet)'1
Type or or ROO Sample

ROO Run (%)'"
Length.

No,

-,
-.

Remarks

o

.. 1r'D (j ,

. V .~.--

1--+--+--,-1I""-/-f-""'*----:::ri ..-. ' -"

./DA/I~
N

. 0

. ~ .

'i "

. It-~ MxiVfL'
v··

, ...:

5-)

.., ,. v
1/

1-+--+---i'Y1~Vr-,71----1 j~

'~'

, V .

':~,. ,

Ii II b

. Well 1.0. #: .. 0' I 0 "YesConverted to Well:

• When rock coring, enter rock brokeness,

**Includemonilor'reading in 6·fool'inle1Vals @ borehole"Increase reading frequenCy'~ elevated reponse read... . ....-.--- .....Dt.illingArea.
Remarks: ({ . ((.oove;."t"" D£T£c~'/QJ3ackground (ppm):r'-.----'

Page L of 1..- ' 
, . 
, BORING' LOG, ' Tetra Tech'NUS, Inc., 

"., . 
t ' 

Crane NSWC BORING No.:' D\ T~Ce' 
D8'tS- DATE: ..l""i-, "':"'/~--=='C;=---::O::--:-Lf-, ------.' 

PROJECT NAME: 
PROJECT NUMBER: 

6(')t.il~Mt ... \'\W(tw~ GEOLOGIST; '~~'D' uJ R~S'£f- ' 
v Frt ~/lr - <DON 1'(" DRILLER: ~ nE:: .. , 

DRILLING COMPANY' ' 
DRILLING RIG: 

MATERIAL DESCRIPTION 
Sample 
No. and 
Type or 

ROD 

Depth 'Blows I 
(Ft.) 6' or, 
or ROD 

Run (%)'" 
No. 

Sample 
Recovet)' I 

Sample 
Length' 

~ .. ~ I~ ~l~~~~~~yl 

V, 

7V II 

5-) 

V V . .. ' 

" 
" When rock conng. enter rock brokeness. 

.. ""Includemonitor'reading in 6'foot-inteNals @ borehole., Increase reading frequenCy'~ elevated 

~~~: « 

.. 

Remarks 

0000 

I 

I" 
" Ii 

.. If It P 

, ,-.Dt.illingArea"r-_--, 
Tfcl/QJ3ackground (ppm): , 

Yes , Well 1.0. #: ., 0, I 0 " No --.,...-.-. Converted to Well: 



(1=1::) Tetra Tech NlJS,lnc" Page~of ;L ..

0'''''0 b
J-IS-I~ -0.'1

. f7\?W I!JR9:YM:S [A(_
~ OE..t;1c:t.Lou:J .

BORING LOG
Crane NSWC BORING No.:
08'-tS"" DATE:
Bow$;iAl M=oR~· GEOLOGIST:

\J £·Q.$A -¥Ot.J'\C;." DRILLER: .

PROJECT NAME:
_ ROJECT NUMBER:·

RILLING COMPANY:
DRILLING RIG:

MATERIAL DESCRIPTION PIOIFID Reading (ppm)

Remarks

. .... '

U\C.....,)

/;/

~v .
/' .'

·v·

Sample. Depth Blows I Sample
No. and (Ft.) 6" or Recovery I
Type or or ROD Sample

ROD Run (%) .Length

No.

v ~·-I& (

;, "."

~•..-- ::.

. ; -,.,

.:IV

, .'"

V.
v·

I·

"When rock coring, enter rock brokeness. '~I ~.:

.. ···lnclud8monitor·reading in·6fooUnteIVals@borehole.lncreasereadingfrequencyifelevated reponse read.·.· : ~. . --Dr.illing.Area.~__

.ark~: ..U :'tL1~ fWie.L.11>-1':4 fof.-Vrx.l~~ ..".. Background (ppm):IL..--_

Converted to Well: Yes .. V N? WeIlI.D. #: ..::O~·\L.T-,--O~6~ _

(Il) Tetra Tech NlJS,lnc. 

PROJECT NAME: 

•
ROJECT NUMBER:' 
RILLING COMPANY: 

DRILLING RIG: 

Sample. Depth 
No. and (Ft.) 
Type or or 

RaO Run 
No. 

•• 

Blows I 
6" or 
RaO 
(%) 

/:/ 

v 
V v 

Sample 
Recovery I 

Sample 
. Length 

v·· 

v. 
V· 

Crane NSWC 

Uthology 
Change 

(OejrthIFL) 
. or 

SCreened 
Interval 

BORING LOG Page ~ of ;t,'. 

MATERIAL DESC81PTION PIOIFID Reading (ppm) 

. ~'-I& ( 

:'. 
~. -- ::. .. 

I' ,' .. 

", .. 

, .'-

" When rock coring, enter rock brokeness. ·~I ~.: 

.. "'Include-monitor'reading in·6foot·inteJVals@borehole.lncreasereadingfrequencyif elevated reponse read.' .. ' ... : .... '''~'' -Drilling.Area,..... _---. 
.ark~:U:'ILl~ fWre.L...f>A!:4fof..Voq~ ~. .... Background (ppm):L-1 _ .... 

Converted to Well: Yes .' V N?,-"'-___ Welll.D. #:....::O::...;\L-T..L-..;O::,.x.6 _______ _ 

, .. 



Tetra Tech NUS. Inc.

BEDROCK
MONITORING' WELL SHEET

WELL INSTALLED.. IN BEDROCK

WEll NO.: 011' 07

PROJECT jJ5lJJcC(zhNC LOCATION SW/41c,! t DRILLER JOe: McCLOv•
. PROJECT NO.. 'belfS BORING 0 ITO.] DRIWNG' ..

DATE BEGUN 1-/7 -0'(. . DATE COMPLETED I- [7 -0 ':f . ~E1HOD' ({0iD- SoUl Co ..'

FIELD GEOLOGIST P(lWO w(2l+i4s~ . DEVELOPMENT BA(L~R..
GROUND ELEVATION 07/.73 DATUM NAvp ge METHOD .'. .'

A---+- DIAMElER OF HOLE: l/lw tb~ SI(FtZo~ lC/To3b'

~----+- J.D. OF SURFACE CASING: 1ft(y.'t " set .511LE..L.. ..

t7±>'T"'""':~.+-:t-TYPE OF SURFACE SEAL: CO"-'<::.{t.fkTE

-?7'i,.e,+-----'--i-- RISER PIPE I.b~: '2 (I
===:-,---:~--:-:--~~,...---

TYPE OF RISER PIPE: :>41 't of'vc .

. ELEVATION/DEPTH TOP OF SEAL:

~~r-ELEVATION/DEPTH.TOP OF BEDROCK:

-fiiEiI--+--. TYPE OF SEAL: _9 €f:J1PAJI IT d~( Ps .
. .....f--'V;..;1Z~(l__. ~GD=l-=O;;........;;~;..:.F--=L,-- ~_."".,....... ..

.. -"." .

:~--+-- DIAMElEROF HOLE IN BEDROCK: ------
COREJREAM: 5'" .

r---...-.-----+-- ELEVATION/HEIGHT TOP OF RISER:

---+- ELEVATION/DEPTH TOP OF SAND: 1.5S73; /t;,'
.:~=f:::
:.,o::.

:I--~'~!~:::------+-- ELEVATIONjDEPTH ToP OF· SCREEN: . .. roSl.1J/ I Cf·
TYPE OF SCREEN: _PVc... S'L. H 4 0 ,
SLOT SIZE x lENGTH: Of 020 l' I (Y

J.D. SCREEN:' '2t ( .

~~--------

,~--+- TYPE' OF SAND PACK: Cco 61Y<..... Qr~'
SA1.& "llC ~ (6/2-6 r-twsN=o_

......- ....-...,....---t-- ELEVAT.IQN/HEIGHT OF TOP OF SURFACE CASING:C7J.g8/J...IS

CW'1"""ii'--~~' ELEVATION/DEPTH BOTTOM SCREEN:
ELEVATION/DEPTH BonOM OF SAND:

~-r- ELEVATION/DEPTH· BonOM OF' HOLE:
'~m~~ BACKFIll MAlERIAL BELOW SAND: NDvE..

Tetra Tech NUS. Inc. 

BEDROCK 
MONITORING' WELL SHEET 

WELL INSTALLED .. IN BEDROCK 

WEll NO.: 011 . 01 

PROJECT tJ 5lJJ c... C(z hN e. LOCA TI ON SW/41 tJ t DRILLER ---"-''---~_---t::;;j 
. PROJECT NO .. ' belfS BORING OITO.1 DRIWNG 

DATE BEGUN I-I] -0'( DATE COMPLETED l- [7 -0 ':f . METHOD' ({0iD- SoUl c. .. ' 
FIELD GEOLOGIST P(lWO W(2fW\;.tSR.. DEVELOPMENT BA(L~R.. 
GROUND ELEVATION 071.73 DATUM NAvD ge METHOD '. .' 

...... - .... -...,...---t-- ELEVAlJON/HEIGHT OF TOP OF SURFACE CASING:C7J.g8j J..lS 

r---..-f----+- ELEVATION/HEIGHT TOP OF RISER: 

1-7+..,..,.--~~.::t- TYPE OF SURFACE SEAL: C 0"-'* !kIT 

I"~r----+- J.D. OF SURFACE CASING: Iftfy.'t't 5Q .S11LE..L.. ' . 

.II----+- DIAMElER OF HOLE: l/lw tb~ SI(FtZo~ lC/To3b' 

-+'7"i,.<,+------'--+-- RISER PIPE I.b~: 2/1 
~~~~-~~---TYPE OF RISER PIPE: :341 't of' vc . 

~---+- TYPE OF BACKFIll: BG"f:..JTh!Wt rE.. ,C\-'\\ PS 
II PURe cen.-p" c. ~ . 

. ELEVA TION/DEPlH TOP OF SEAL: 

:;mrn:rI:!;T;;::i- ELEVA TION/DEPlH. TOP OF BEDROcK: 

J;iIEiI---+--. TYPE OF SEAL: B €¥IP J.JI IT CH 1 P:> . 
. ...... f_V::...;1Z=\l=--. ....::GD=L-:::;,I:O::;........;:~:;..:,F--=L::...-_--"-_--.,;. ___ .".,., ...... 

" ... " . 

---+-- ELEYATION/DEPlH TOP OF SAND: 1.5S73; /t:, I 

---+- ELEVATIONjDEPlH ToP OF· SCREEN:' .. ror;1.1J/ /Cf· 
TYPE OF SCREEN: PV c.... S'G H 4 0 , 
SLOT SIZE x lENGlH: Of 020 l' I (Y 

J.D. SCREEN:' '2tf
. 

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

t.::{~---+- TYPE' OF SAND PACK: CLOSIY<..... Qr~' 
SAtQ 'f tIC ~ (6/i6 r-rw S»q:..Q _ 

t·:::::t"---t-- DIMfElER OF HOLE IN BEDROCK: 
CORE/REAM: '5'" . ---.......- , .~. 

t:3..~---~·· ELEYATION/DEPlH BOTTOM SCREEN: 
ELEYATION/DEPlH BonOM OF SAND: 

~~~ ___ -r- ELEVATION/DEPlH· BonOM OF . HOLE: 
BACKFIll MAlERIAL BELOW SAND: NDvE.. 



Page L of :L-..BORING LOG,[11:) Tetra Tech NUS,lnc.

, ' PROJECT NAME:: Crane NSWC ' J30RING No~: 01 TOJ
'.'..ROJECT NUMBER: 08t.f S DATE: \ - \1- oy

RILLlNG.COMPANY: BQu.X.~ - MooL./E-Ct. GEOLOGIST:'· f M·O fAJ RAf/\~1W.
.DRILLING RIG:., .' \/E ftlQ,A.... SOIJ\~ DR!LLER:>,> Q E Mc.CWvp

MATERIAL DESCRIPTION. PIDIFID Reading (ppm

sample Depth .Blows I
No. and . (Fl.) I, 6" Of

'Type or or ROO

ROD. Run, (%)
NO.'~., •

.,.'

Sample
Recovery I

sample
Le..gth

Uthology

~nge

(DepthlFL)

. Of.

Screen8d
Interval

Remarks

". ~:

.i

( I L) Tetra Tech NUS,lnc. 

. . PROJECT NAME:: 
.•. . .ROJECT NUMBER: 

Crane Nswt . 
08t.jS 

BORING LOG. PageLof :L, .. 

J30RING No~: 01 TO J 
DATE: \- \1-DY 
GEOLOGIST"; Fa,-e.o 'AfRA""~1W. RILLING .COMPANY: 

. DRILqNG RIG: .. ' \/E ftlQ,A .... SOJ.,J\.<:.. ,DRILLER: ..~\ OE Mc.CUlvD .' 

Sample Depth . Blows / 
No. and (Fl.) 6" or 
Type or or ROO 

ROO Ru" (%) 
No.'· 

." 

Sample 
Recovery/ 

Sample 
Le..gth 

MATERIAL OESCHII;' liON 

. -Orming.Area,-' ---,,:~ 
Background (ppm):1 ~. S- I 

~,"07 



BORING LOG[1=1:) Telra Tech NUS, Inc.

PROJECT NAME: Crane NSWC BORING No.:. 0 \1 0 1
PROjECT NUMBER: <,eLf 5"" DATE: --:'\.'-_......,-'-]-=-'-::Q4'-f----------.. --,•.
DRILLING COMPANY: .BQw.sJVtL~ t'O ~t.J p.(L. GEOLOGIST: --L.f.......(S..;u,Pc:;..O'?--'{""'A"-J....;.(5"""'.fls~(V\~!1.::J.:F-..:;..:""-.:..;_~

DRILLING RIG: \/I=RSA - $0 N l c.. DRILLER: Joe.- Hc..C-LOVO

Sample· Depth Blows 1 Sample

No. end (Ft.) 6" or Recovery 1
Type or or RQD Sample

ROD Run (%) Length
. No.

./

.PIDIFID Reading (ppm)

Remarks

. '
i

.

~,.j~~~T1VP c..,F--~

/ .

. /

" When rock coring, enter rock brokeness.

""Include monitor reading in 6 loot intervals·@ borehole. Increasereadinglrequency ifelevat~reponse read. . -~Oi:iIIingArea ...

Remarks: __R_&o 0_"_.. __..;..p_l1__0-:-n_O_L_O~C_· _"Q:-_._'_'t~-:,_. -,----,--~ B_a~Ck-g-rO_un-d-.(p_p~m-:-):1_-1.
Converted to Well: Yes \ / No .WeIlI.D. #:_....;0::;..:..1T...:-;O::::;·_7L-·· _

[I L) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME· Crane NSWC BORING No.:. 0 \ 1 0 1. 
PROjECT NUMBER: 084- 5"" DATE: --=\'-, -..... ,-"]-'-"-:Q==+-'-t----------,.. 
DRILLING COMPANY:Bow~Ji..(L~ MO~"" ~(L- GEOLOGIST: frsso {AI ResM!1.F--f".; 
DRILLING RIG: Vf;RSA £'ON l c... DRILLER: .joe.- Hc..c..LDVO 

Sample' Depth Blows 1 Sample 

No. and (Ft.) 6" or Recovery 1 
Type or . or RQD Sample 

ROD Run (%) Length 
No. 

.. , ..' 

v 
.' 

.. , 

.V 
v v v 

• When rock conng, enter rock brokeness. 

··Include monitor reading in 6 loot intervals'@ borehole. Increasereadinglrequency if.elevated-reponse read. 

Remarks: R erpJ . Plio TO LOe ~''(te 
--Oi:illingArea ... 

Background (ppm): 1'-----' 

Converted to Well: Yes No ---- ·WeIlI.D.#: OITa 7'· 
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8.1.2

SWMU 01 Test Pits and Radiation logs

• 

8.1.2 

• SWMU 01 Test Pits and Radiation logs 

• 



o
'0

'0

Remarks

TEST PIT LOG PageL of -L
, "-

Tetra Tech NUS, Inc.

Lithology
Depth
(FqChange

(Depth/Ft.)

PROJECT NAME: "TNr,;S=W-r,C;:--C_R_A_N_E ---,._TESTPI..T No.: (').~O 11.-,;, --'--
PROJECT NUMBER: N0845 , . DATE:. _I'-!i~ . ,
LOCATION: SWMO 01 7MGBG qEOLOGIST:, Fre,d Ramser

•',

••
TEST PIT CROSS SECTION AND / OR PLAN ViEW

••
REMARKS:

/

.--

•• 

•• 

( I L) Tetra r ech NUS, Inc 

TEST PIT LOG 

PROJECT NAME: 

PROJECT NUMBER: ~rn-:.rr-.-,~.......+.~,.----'--~ 
LOCATION: 

Depth 
(Ft) 

PIT CROSS SECTION AND / OR PLAN ViEW 

REMARKS: 

Page Lof-L 

Remarks 



Page _'_ of _,_

Remarks

I w· O.IfJ, '

u
s
c
S,

, c.. L:.

TEST PIT LOG

D
' h Lithology

ept '. Change
, (Ft.) (DepthfFt.)

[""A:;] Tetra Tech NUS, Inc.

PROJECT NAME: . -i:-N~S~W:..;G;.-C~R;...;..A....;,;N...:..:E~_~ TEST PIT No'.: D \TP0 L •
PROJECT NUMBER: N0845 DATE: . ~ \ =t - Q ~
LOCATION:, '. sWMO 01 7MGBG GEOLOGIST:F-re'""';d-;:R~a--lm"'::s;";'er.L---~---

TEST PIT CROSS SECTION AND / OR PLAN VIEW
C~O~~ >~e-~Oa....J\

, t ~\
I e= -I~'i

1 \1-\ t I

\ f' ,, ( 1.\., I·'-....-._._--- .,."

REMARKS:,

PHOTO LOG:

[ I tJ Tetra Tech NUS, inc. 

TEST PIT LOG Page _1_ of _,_ 

PROJECT NAME: . NSWC CRANE TEST PIT No'.: 0 \ TP 0 L 
PROJECT NUMBER: -rNr,;0=8..,..45:::----;;..;....;......;,;".:.;:~-----DATE: . 1- \ =t - Q:'t 
LOCATION:, sWMO 01 7 MGBG GEOLOGIST:, Fred Ramser 

Depth 
, (Ft.) 

PIT CROSS SECTION AND / OR PLAN VIEW 
C~o~~ >~C-~Oa...)\ 

, _ t .... \ 
I ~ I~ 7i 

\1-
\ , " 
.\. If 1 '-....-._._--- ..." 

REMARKS:, 

PHOTO LOG: 

u 
s 
c 
s 

Remarks 

.,~., . :' ... 

3 .. ' fN 

• 



Remarks

TEST PIT LOG Page -L of -J-

/ft Dk 0(2"'. c;t&-,-~u,..,..1rt $;i'NT)

"l'11 .~'- ~v. ~~r+GL--A--1'
I "i ~fk.~ 'tJ ~()"TTL~ ~tt '( t; tL- r

of-C. t-I¥"f me", S hl-l'O

De th· Lithology
p Change

(Ft.) ". (DepthlFt.)

["II:].Tetra Tech NUS, Inc.

PROJECT NAME: NSWCCRANE TEST PIT No.: 01 T"Pe:»
. PROJECT NUMBER: ......N=0=84..,...,5=----......,.....~-------DATE: (-/"0'1
LOCATION:.:SWMO 01 7MGBG GEOLOGIST:. Fred Ramser

'". ",

•

•
Tl--t-l ':>. S~ PIr Fe IL

TEST PIT CROSS SECTION AND / OR PLAN VIEW.

-(-~.-- \~ ---__-/7

. ...S77~12J(@'OC( '))
F-I~~~h<-~ftt.l~ ,ol5~

IN f

(~~.LJ t. .

... REMARKS:

• 
", " 

• 

•• 

[ I tJ T elra Tech NUS, Inc 

TEST PIT LOG Page -L of -1-

PROJECT NAME: NSWCCRANE TEST PIT No.: 01 ,PO> 
. PROJECT NUMBER: -rNr.::0""'"8""'45':-:"':"'-~;:'-'-"";"""""""""---DATE: /-/"0'1 
LOCATION:.:SWMO 01 7 MGBG GEOLOGIST:. Fred Ramser 

Depth 
(Ft.) 

PIT CROSS SECTION AND / OR PLAN VIEW. 

-(-~. -- \ ~ ---------:/7 

REMARKS: 

u 
Remarks 

"'-". C(~5 

. rl~~ ~h<-~ftt.l~ 10/) 

IN f 

(~ ~. LJ t. . 



Remarks

TEST PIT LOG Page ..L of L

De th Lithology
p Change

(Ft.) (Depth/Ft.)

["1\;) Tetra Tech NUS, Inc.

PROJECT NAME: NSWC CRANE. TEST PIT No.:OITfOj •
PROJECT NUMBER: -rNT::0;,:8....,.45~~..::....:.::::.;,.-.-----DATE: . 1-' If - 0 L.f .
LOCATION: sWMO 01 /MGBG GEOLOGIST: Fred Ramser·

TEST PIT CROSS SECTION AND / OR PLAN VIEW. ~"F'Pf,..-@iJ ~ tD
(;00 {A(P(, I~~ .' / (i 'f0
(3(r:t ItJ TO (3~c F I t-L

(oUI>W- .
S~rJj.

.. -1'",

REMARKS:

[ I L) Tetra Tech NUS, Inc. 

TEST PIT LOG Page . .L of L 

PROJECT NAME: NSWC CRANE. TEST PIT No.:OITfOj • 
PROJECT NUMBER: -rNy.;;0~8-T45~~"::""':":::":'-"-----DATE: . [-''I-OLi . 
LOCATION: sWMO 01 7 MGBG GEOLOGIST: Fred Ramser· 

U 
Depth Remarks 
(Ft.) 

PIT CROSS SECTION AND / OR PLAN VIEW 

1 

. ~ 

REMARKS: . 

\ 

\ '-\ . 

J, 

~-r.'f>\,,..-@iJ ~ lD 
(;00 fA ~fll ~~/ (i '-f0 
(3(r:t I'" TO (3~c F I t-L 

(oUI>W- . 
So '"ffCn rJj. ,. ·'t

N 



0
CJ CJ

0 0
0 (.)

........

Remarks

TEST PIT LOG' Page _, of L["'R:1Tetra Tech NUS, Inc.

PROJECT NAME: -r-Nr.:S.,,;..W~C=-·....;;..C,;,..;R,;,..;A.:...;,N.;;:;.E ---.,;.__.TEST PIT No.: O!TP.r».
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.'( Depth
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TEST PIT CROSS SECTION AND I OR PLAN VIEW
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REMARKS:

TEST PIT LOG' Page _, of L 
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[ I ~ Telra Tech NUS, Inc 

PROJECT NAME: NSWCCRANE ,TEST PIT No.: O!TP. m 
PROJECT NUMBER: "T"Nr:::O~8""'45;:-' ~---":""";";"'------";--DATE: 1-/~=O'i 

- LOCATION: SWMO.01 7 MGBG GEOLOGIST: Fred Ramser 
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.. \ Depth 
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S··. " Remarks 
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PIT CROSS SECTION AND I OR PLAN VIEW 
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PROJECT NAME: . NSWCCRANE. , TESTPIT No.: 0 \T fa (P e
PROJECT NUMBER: N0845 DATE: \- \S . 0t.t .

. LOCATION: ..;.Sn::W"'M....wTo,O,.....,O"""'1,-,I.-M-rG......BG...,.----- GEOLOGIST: Fred Ramser

TEST PIT CROSS SECTION AND / OR PLAN VIEW

t
['

1 4---- I '2. • -' 3

,~

REMARKS: .
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["II:] Tetra Tech NUS,lnc .

'PROJECT NAME:' NSWCCRANE TEST PITNo.: OITPO 7·
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TEST PIT·LOG Page _,_ of.-L- .' 

PROJECT NAME:' TEST PITNo.: OITPO 7· 
PROJECT Nl.JfIJ1BER: ~rTT"ITT-::~~~....-_-.-;..-,--...-:.,-D~TE.: ., -I';,-oj .. ' .. 
LOCATION>:;: " qI;QLOGIST:. ~Fred Ramser· . 

Depth 

(Ft.) . IIn"nth/lFt 

PIT CROSS SECTION AND lOR PLAN VIEW 

7' 
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REMARKS: 

Remarks 
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r-~\t.. WI 1.1(",1-\ 
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.["1\:] Tetra Tech NUS, Inc.

PRQJECTNAME: NSWC CRANE . TEST PIT No::. 0\ TPo B •
PROJECT NUMBER: .·-rN.y.;O:.",.8..;,.,45=-....;;..;...;.;.....;.:...~----- DATE: . . . Ii-lS-otr

.. LOCATION: . sWMO ol/MGBG . GEOLOGIST: Fred Ramser

TEST PIT CROSS SECTION AND / OR PLAN VIEW.
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. [ i L] T elra Tech NUS, Inc. 

TE·ST PIT LOG Page -L of -L 

PRQJECTNAME: NSWC CRANE . TEST PIT No::. 01 TPo B • 
PROJECT NUMBER:. ·-rN,."O=8...,..,45,:....~~~-----DATE: . . . f-lS-ot 

.. LOCATION: . sWMO ol/MGBG .. GEOLOGIST: Fred Ramser 
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PIT CROSS SECTION AND / OR PLAN VIEW. 
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REMARKS: 
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~l::L1.~~~"""';";'~~~_":-'-_---:""':"":"'-__~_...L..liA..t.L!..L.1L~.L-/..!.fj~t.e¢'..J:.d.2f'S~'-U:.(L4fJ.I
RK WILL BE PERFORMElj BY, DATE(Start· on orabout) {i-ye}V/I-'.--- .." .. ' ,-,

·do

REQUESTED BY
,.--

..bhmlMNG PERMIT
. NSWC CRANE 11000/3 (REV. 8/02)

'.' -":: .:.: ....

.:,;

.... ::,;

~", .

:::c.··

. .. :. ,'. ';

. ,. . ' .. REMA'RKS'

'.,
," .: :. :". ~:

:~ .'

". ", ..... ,
. .~ ~'. ,'" "'..:

; ....

PRESENT"MARKED . . "NOT LOCATED

': ./1/lIq·
. . .

. '. '.' . "'UNDERGROUND ·UTII..ITiESLOCATEDIN WORK SITE' .

U~LGAS

SEWER

~ROUNDI.NG

FIRE ALARM

"UTILITY

HIGH VOLTAGE ELECT~lc;AL ..'

COMPRESSED AIR

.Sl;~IjRITYALARM

EQUIPMENT TYPE

·.·DHAN~'tO()LS..

STEAM.
#~". :~,: .~. "" "', :.'

Iv //1
. .:' '~'. :. " .'.' . . .:. ~. :"':.

"" ' .

,".'
~. " ,_',.. I.:

. '. i
.. IV;/}

~. ",TELEPHONE.

WATER

GENERAL DYNAMICS/NMgl

\.

'. \.:·S:.::E::::C~O::.:N:.D.::E:::L:::EC~T::R.:IC~A::.:. L:...,;.;',' ~ -...;..;.~~iCL;;""""'~.-.......,...4...;..,.;_""";';.,.-..;o._"';"""'+-~"";""~_-":"'_.,..;.;....,......,..~~~L..t;zF~-L..J:.J.~t;C

' ..

"., ,;'

.....:.

ORIGINAL - Code 09Z5 File
YELLOW - Supv; At work site
PINK .. Perrriitrequestor

.. bhmlMNG PERMIT 
. NSWC CRANE 11000/3 (REV. 8/02) 

5ffay;le$ . . 19 t-

EQUIPMENT TYPE 

·.·[JHAN~'.TOOLS .. 

COMPRESSED AIR 

" .,.:: 

HIGH VOLTAGE ELECT~IC;AL 

FIRE ALARM 

~ROUNDI.NG 

SEWER 

STEAM. 

TELEPHONE. 

,. 
'SECOND ELECTRICAL ' .. 

GENERAL 

',. ,;' 

ORIGINAL - Code 09Z5 File 
YELLOW - SUpv; At work site 
PINK .. Permit requestor 

.:.: .... 

.. ,. -
.r'.:, .::.:".' " 

.... , 
~. " ,_'.'. I.: 

.... ; ....... ,. ..... : . 

DATE. (Start· on orabout) 

~" . 

.... ::,; 

.:,; 

:~ .' 

'. -...... : . 



·4343

DATE (Start -on'orabout)

."

4(;//1 / Uro C/4/cL

..,
c;~Jietl1f'e '*ahfl9-' >1

51/)1'/) V . 01

WORK DESCRIPTION

.50 // 15(;;lt""j<?

WORK WILL BE PERFOR"MED'S'y'
--;-- / ~

;' '. ':J.) ,1'5" . ':;:'/1/(1 .

WORK REQUEST ON ElS NO.

/

REQUESTED BY

JiG~NG PERMIT
NSWC CRANE 11000/3 (REV. 8/02) .

EQUIPMENT TYPE

DH,AND TO.OLS D CORE DRILL' D TRENCH.ER ". '•.

····!~~o·

D BA9KHOE), .

UNDERGROUND UTILITIES LOCATED IN WORK SITE .
UTILITY PRESENT MARKED ···NOTLOCATED . REMARKS

AJ/J4COMPRESSED AIR

HIGH VOLTAGE ELECTRICAL
. . / ' .-

//.-////. )""'i)
J

/fJ//h/n~' /L ".
. f. / .' 't!/';" . ".
j 0 IlL /0 :<:~,t11 l{.t· .

FIRE ALARM / .'.

,
.I. ·.It ,,",././~.. .0'.,

GROUNDING

NATURAL GAS

SECURITY ALARM

, AJ/ it
. .f

/ / .,,/'.'

.:.,: .

SEWER

STEAM /.' '/ '
/ // ;., ;; ......... i',"

TELEPHONE . / ....

. WAT~> ! ,. c. /. . ~ .

'.,
"SECOND ELECTRICAL

GENERAL DYNAMICS/NMCI

'/l).4

I

In addition to the general precautions for excavating where underground utilites are present, compl~withthe, following: '.

,. v

ORIGINAL - Code 09Z5 File
YELLOW - Supv. At work site.
PINK - Permit requestor

JiG~NG PERMIT 
NSWC CRANE 11000/3 (REV. 8/02) . 

DESCRIPTION 

fa ahil9l» 
.. , 

c;~Jiet!1f'e '* .-SOlI 15(;;,t""j (, 
51/)17) V . 01 4(///1/ / (do C/6ic/ 

EQUIPMENT TYPE 

D HAND TO.OLS 

COMPRESSED AIR 

HIGH VOLTAGE ELECTRICAL 

FIRE ALARM 

GROUNDING 

NATURAL GAS 

SECURITY ALARM 

SEWER 

STEAM 

TELEPHONE 

\ 

. 'SECOND ELECTRICAL 

GENERAL DYNAMICS/NMCI 

. '. '!~ -:0-":-

D CORE DRILL' DTRENCHER ," D BASKHOE),. 

/ .', 

/ .. 

/ ",I 

/.' 'I ' 

. / .... 

In addition. to the general precautions for excavating where underground uti lites are present, compl~with the, following: ", 

ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site. 
PINK - Permit requestor 

, . 

......... \',' 

: ..... 

. ~ . 



OlGqJNG PERMH:-·.
NSWC CRANE 11000/3 (REV. 8/02) 4343

)/../ 4-)
t,..,ro:JA<

03

d3 ) 3
WORK DESCRIPTION

.5a,/ ~-::;or'j5· -k 0 kb9-/,,; 'S L'ePMe oj

WORK REQUEST ON ElS NO.

/{)g /;<
RK WILL BE PERFORMED BY

- ---'" t:Jl ~5 :IN(..1 .

REQUESTED BY

'7: "7

EQUIPMENT TYPE

DHANDTOOL~ Dc6REDRILL o TRENCHER DBACKHOE D HEAVY EQUIPMENT·

UNDERGROUND UTILITIES LOCATED IN WORK SITE
UTILITY PRESENT MARKED NOT LOCATED REMARKS

COMPRESSED AIR

HIGH VOLTAGE ELECTRICAL

FIRE ALARM

GROUNDING ..

URAL GAS

SECURITY ALARM

$EWE~

STEAM

TELEPHONE

WATER

SECOND ELECTRICAL

GENERAL DYNAMICS/NMCI

-0'

. . .
In addition to the g·eneral precautions for excavating where underground utilites are present, comply with the following:

ORIGINAL - Code 09ZS File
YELLOW - Supv. At work site
PINK - Permit requestor

. DATE

QLGqJNG PERMH:-·. 
NSWC CRANE 11000/3 (REV. 8/02) 

WORK DESCRIPTION 

.50 // ~-:SCW;r .!" 0 b-I-A7 AJ S w,ffrCe '+ 

EQUIPMENT TYPE o HAND TOOLS 

COMPRESSED AIR 

HIGH VOLTAGE ELECTRICAL 

FIRE ALARM 

GROUNDING "" 

GAS 

SECURITY ALARM 

STEAM 

TELEPHONE 

WATER 

SECOND ELECTRICAL 

GENERAL DYNAMICS/NMCI 

Dc6REDRILL o TRENCHER DSACKHOE 

" " " 

4343 

D HEAVY EQUIPMENT' 

5L 

51-

In addition to the g"eneral precautions for excavating where underground utilites are present, comply with the following: 

ORIGINAL - Code 09ZS File 
YELLOW - Supv. At work site 
PINK - Permit requestor 



• "RADIAT10NLQGSCREENING SHEET

PAGE_l_OF-L-

PROJECT:NSWCCRANE PROJECT #~'0845 SITE: ,MGBG: TEST PIT ID:Orrro\

y Ratemeter Calibration:

Model: LVOLVW\1 #{1..
SIN: I 0 I C8l '0
Cal. due date:~-:n~6i=

Probey): ,
Model:LVDL.VVI1 41.1": {O,

SIN: Pit 12019':1 '

, SoiJrce Check: tr1 .
Radionuclide:C.S -, S/N:,.-'_N:...;'..:...A..:....._

Activity (dpm): - on (Date)
4 .... p.;

' •. I,

Backgfounci~Det~rminedoil: I-I'i-Dr. (Date) "
Background Readirigs (Gamma)
#1 (y):IOO '/. 10+1. cpm
#2 (y): 1o 0 1- (0+~ cpm

#3 (y): 70 y.. \ D:\-1.. , cpm +1.. "
Average Background (y) = 90 'I- I 0 < '<'cpm ( =[#1 + #2 + #3)]/3 ) ,

-, ", ,

.~ .

Date: yfh4Title: PO /.

IDENTIFICATION OF SAMPLE COLLEC~ED'FOR LABORATORY ANALYSIS: J\lAlJ-..''~_~~---'---:-:_-'
11/0Tt:: .: ' @ 86 .: a I-hA e:.. k .t'ou,,"1' J '

Revie~ed ~y: "",,-:'&j,I1,H.N .' ,

A B C A B C

, , , ~~t,Sample (')'), cpm:
NetSample (')'), cpm:

SAMPLE 10
" Sa'mplelD Sample(y), (Column B) :..

,Sampl!l (')'), (Column B) - , i ..

IBUCKET# cpm ,Background' (')') , IBucket# ' " cpm ' B;lckground(y)
"

t\ '15O 'lib"1- Bt:l.oW 86 '&..11 CIa "ID~ 6" ,86

LVlt RO"6lht 2.. , I" f, ~g cy 0 zC{O +Z j f" ' ".. ,
, , ..,

~2.. W)t/O""?' LI ' "

, " :
,

W'l- qO~,olt7- e 86 ,
"'lS# ~3 CJo 1tl>-t\. f' If

'W; 9D t: (()-tl-, " ' "

II, ' I, . '"

~Lt, "10-,.tOJcl. II If

Wi qO i{/)"''I. It Ij

'f')"' 9D't to"" I' tl

WS- 1D ~/(}tl. II tI
.~ .

'ECo 90 'E-lO"'L. , II tl

W" ICfD2'WH , (I (.j
.,' , ,

, " ., .-\.~ , ..

~7 9(j~/O+t. II t--\ ..... 't~.

y Instrument Efficiency, Eff (cpm/dpm x 100%): N ~ Percent

• SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTi\"TY STATUS,'

•
,100304/P CT00315

• "RADIAT10NLC>GSCREENING SHEET 

PAGE _l_ OF (, 

PROJECT:NSWCCRANE PROJECT #: '0845 SITE: ,MGBG' TEST PIT ID:C')rrPO\ 

Analyst FR~{) LV R~~,s~ , Date "-I't-0 't , Source Check: t r1 . 
Radionuclide:C.S -, S/N:_' _,.:..N...;.A-,,-' _ 
Activity (dpm): - on (Date) 

4 ..... p.; y Ratemeter Calibration: 

Model: LVOLVW\1 #("L. 
SIN: I Q I C8l '0 

Probey): , 
Model:LVDL.VVI1 4,-(":' (,0, 

SIN: Pit 12019':1 ' 
Cal. due date:~-:n~6i= 

Backgfounci~Det~rmined oil: {-I'i-ot (Date),' 
Background Readirigs (Gamma) 
#1 (y):IOO '/. 10+1. cpm 
#2 (y): 100 1- (0 +~ cpm 

#3 (y): 70 y.. \ D:\-1,.. , cpm + 1.. " 
Average Background (y) = 90 'I- I 0 ' 'cpm ( =[#1 + #2 + #3)]/3 ) , 

", ", . 

. • I. 

y Instrument Efficiency, Eff (cpm/dpm x 100%): N ~ Percent 

• SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTi\"Tv STATUS,' 

• 

A B C A B C 

, , , ~~t,Sample (,),), cpm: 
Net Sample (,),), cpm: 

SAMPLE 10 
" Sa'mplelD Sample (Y), (Column B) :.. 

,Sampl!l (y), (Column B)- i .. 

IBUCKET# cpm , Background' (')') , IBucket# ' " cpm ' Bilckground(y), 
" " ' 

t\ 'lfJO 'I{;,""l. Bt:l.ow 86 ,&..1, CIa "ID~ 6" ,B6 . . .' 

LVI.,; RO'6lht 2.. I" fl ~£'S', eta L'{O +l. 
j f" ' " , , .. , ' :, 

~2.. W)t/o""?' LI ' " 

, " : 
, 

W'l- qO~,olt1- e a6 , 
"'lS# ~3 q01tl>~l. 'f " 

'w; 9{b/(IO~, " ' .. 
II, ' I, . '" 

~Lt, "Io-,.toJcl.. II " 
Wi QD'!W."z , , I, 

'E)' 9D"t to"" I' " ' , 
" , 

WS- 1D ~/(}tl. II II 
.~ . 

'ECo 901-(o"L. , II ,I 

W" IqD~LO~l, ,tt '" 
.. ' , , 

.' ,-\.~ , .. 

~7 9(j~/o+L II '" ..... 't~. 

Revie~ed by: " " r !iPiAH.N " , Title: PO i. Date: ?J#c-4 
IDENTIFICATION OF SAMPLE COLLECTED 'FOR LABORATORY ANALYSIS: ~MJ.'" ~A[J.;...' '~_~~---'--.,.,_-"

/I/OTt:f" .: ' @86 : a I-hA e:.. k .t'OU"-1' J 

,100304IP CT00315 

.~ . 



~, \

RADIA':ION LOG SCREENIN~ Sti~ET •
Analyst.F({eD W6-\V\1~e.K " Date \-.\ '*-9'1

PROJECT: NSWC CRANE PROJECT #: 0845

PAGE _,_ OF--.JIL.--_

SITE: ,MGBG ' TEST PIT 10: OLrPOJ.,.
• f--.. . • ~.:. '; .

Source Check: ,01" ' ,,' .
Radionuclide: CS' SIN:':': :'j\lA ','
Activity ~~.f.' on - ,(Date).

...
\ --

"( Ratemeter Calibration:

Model: LUOkVM*12.~
. SIN: l b2'81 '3
C~1. due date: c.,~11-ott

Probe y):
Model: LUD L.VV\1 4 <.t - ( 0

S/N:PR\'5b7B, ' ".~. '.'~ : " .'~' ~

Backgrounds Det~rminedon: J":' \ 't-:-.O'i (Date)
Background Readings (Gamma) ., ..

#1 (1):---l 0 0 'I t O·n. cpm

#2 (y): \OO)'fOt L ' cpm

#3 (y): -;J01~ IO-\fL , cpm. .,

,Average Background (y) = . 90 'I 10*.1..- cpm (=[#1 + #2 +#3)]/3 );

"{Instrument Efficiency, Eff (cpm/dpm x 100%): lJ~ , Percent

SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS

,Net Sample(y), cpm:

SAMPLE 10. Sample (y); (Column B) -

/BUCKET # cpm Background (y)

A

SamplelD:
.;.

IBuck~t#."

B

Sample (y),

cpm

C

Net Sample (y), cpm: .

(Column B)

Background <r>

3W 100 'ltd''''

,', .

• .1' •• ~'" '.' •••

Title:· IE() C. Date: ' 3/~4-

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: filA-'
A/afE .f .e> (]G :s A -,t BAcK/-cov..vd ~--'-'-"-------

100304/P GTO 0315

~, \ 

RADIA':ION LOG SCREENING Sti~ET 

PAGE _, _ OF--l''---_ 

PROJECT: N5WC CRANE PROJECT #: 0845 SITE: .oMGBG TEST PIT 10: OLrPOJ.,. 
·f-- .. 

Analyst F({ep W6-\V\1~€K .o.o Date \-.\ '*-9'1 Source Check: ,01.. . " . 
Radionuclide: Cs' SIN:':': :j\lA ' ,.o . 
Activity W:fwt():-r:r:::p.f.' on - ,(Date) , 

"( Ratemeter Calibration: 

Model: LUOk\lM*Il.~ 
. SIN: l t)2'81 '3 
C~1. due date: c,~ 11-ot.t 

Probe ')'): 

Model: LUDL.V\A-1 4<-t.o-( 0 

S/N:PR\'5b7B, . "~' '.'~ : " .'~' ~ 

Backgrounds Det~rmined on: J -:-. \ 't-:-.O'i (Date) 
Background Readings (Gamma) , ... 

#1 (1): 1 0 0 'I t O·n. cpm 

#2(')'): \001' fOiL . cpm 
#3 (')'): -;JOl~ I O-\fL.o cpm, ., 

'Average Background (y) = . 90 'I 10*1..- cpm (=[#1 + #2 + #3)]/3 L 

"{Instrument Efficiency, Eff (cpm/dpm x 100%): lJ fl.. ' Percent 

SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS 

A B C A B C 
' .. 

Net Sample (y), cpm: . 
. Net Sample(y), cpm: 

SAMPLEID Sample (y); (Column B)- SamplelD: Sample (y), (Column B)-
". 

.;. Background <r> 
/BUCKET # cpm Background (y) IBuck~t #'.o, cpm 

'ff-rE ,aO~lOit. Bd(ow 
. .o 

SG' 7£. . fJo.'j(()~ . R£Jow.o .~ 

~'W Cfo ~l-6~1. '~ B~ , 

u:lE IOQ"t.;I.b+"l IOX/O+l. 
, ... ~ .. '. ' 

", . ", 

~u) q,'6l0~~ _~ .)( lOT Z. 
.o, 

'.o 3f;. lOO~lD~ 1.0 ""utZ, " . 

3W 100 -Il(f .... 
", 

~ 'OOltlD~' 

Lfl!- IOO-t/D-lL 

,l:1W 100 'ttD~L " 
, , 

. ~ . 

Sf 9)')l 'Dotl. BJ£law BG .. .. 

5UJ q-OiCIO"'~ @ }3(";;, .-

(,f- eoJ'IO'tL. ' 85i,OW BG 
.h 

, ' .. -,W '€K)~lO ~t.. It 
... , 

Reviewed by: -z: /I':, J 41/,..1 Title:· E 0(;, Date: ' 3/~4-

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: filA-' 
A/afE .! ' e> (] G :s A.,t BAcK /-cov,vc/ ~--'--"-------

100304/P GTO 0315 

• 
. .. 

\ --



• RADIATION·LOG S'CREEN'INGSHEET

. PROJECT: NSWCCRANEPROJECT '#:"0845 'SITE: MGBG-:TEST :PIT 10: 0/TP()3

"/ Ratemeter Calibration:

Model: l cJJDLlJn{~ l~
SIN: \'Q~9T8 \ .
Cal. due date~-21-01-

Probe ,,/):

Model:LVDLV~ Y'-\-tC?
SIN: PI: IliOla~

... : So"urce Check: .... ,
. Radion~clide:(C; IJ7SIN:' ivA

Activity (dpm)~' on (Date)

SOiLSAMPLE.SCREENING FOR DETERMINING RADIOACTIVITY STATUS

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: '_:......_\\1-'--'-1\-_--"_--'-_--'-__
;Vota ~ BG .;; B;t9 G-IC!J r/J,~.,,:vd .

Backgrounds:Deter~ined on: '-11-0'1 (Date} .. ;
Background Readings (Gamma)
#1 (,,/): lOO)(.. /0 -\:"L cpm
#2 ("():\ DO '/. lo -t"\... cpm

. #3 ("():' (Do 'l. t 0 -t"L cpm

Average Background (y) = 87 'i-~Q-4.-'"L cpm (=[#1 + #2 +. #3)]/3)

."/ Instrument.Efficiency, Eff (cpm/dpm x 100%): ~1A: Percent·

Title: . pot-
.'

Reviewed by: ... 7:8ciJA J{N

A B C A B C
..

Net Sa!1lple ("(). cpm:
Net Samph~ (y), cpm:

;

SAMPLEID. .Sample (oy),
"

(Column B)- Sample ID .Sample (oy), (Column B) - ,

Background (1) "/BUCKET# cpm Background ("() IBucket # cpm
.. ~ '.<, " ..

\N' 80)C'16~\.. BELQW BG
,

_.

LS (r()~(O+~ 3 X/<i-l-'

~N I
C1Oy/(xrz- .3 x lotZ.

: ,'~ .. : ': ,~", , ....
. ,

;tS <iO .:uo~ ~vlu -tl.
. ~.

....
..~ .- .

. ~ . '-"",':

c~N 90-1.10 Jr-t. .":? x/u -t-z,

-" '''''!;'',~. ~~ qOW()~ 3)( /0 .,.z,.

4N· '0)(/00+1- 3)( /0 +-z,.

.. 'r5 CfO-F.fO£ 3 x/o+-l-

5A1 10 'l-{aJrft.. .3>< /0 tl. ,

, .. S'S let() ~~ 3 )( /0 ~ z.,.1 ~, - .'

.... ·'t. 'rorv ICJ.t]: 'No-¥l- 8 X',otZ- "
...

.. '.'
..,

.,
'. : :

"

..{, "
.,,1

•

•

100304/P eTO 0315

• 

• 

• 

RADIATION,LOG S'CREEN'ING SHEET 

PAGE~OF~( __ 

. PROJECT: NSWCCRANEPROJECT ,#:"0845 'SITE: MGBG> TEST :PIT 10: 0/ TPQ3 

".' S6'urce Check: .. ".. , 
. Radion~clide:(C; \J 7 SIN: . AlA 

Activity (dpm)~' on (Date) 
"I Ratemeter Calibration: 

Model: l _JJDLlJn{~ l ~ 
SIN: \-o~9Ta \ . 
Cal. due date~-21.-0j 

Probe "I): 

Model:LVDLV~ Y'1-tC7 
SIN: PI: ISD la~ 

Backgrounds:Deter~ined on: '-1)'-01 (Date} .. ; 
Background Readings (Gamma) 

#1 ("I): kOO)f.. 10 -\: -:L cpm 
#2 ("(): \ DO "- l 0 -t"\.. cpm 

. #3 ("():' (Q Q 'l. t o-t"L cpm 

Average Background (y) = 87 'I-~Q-4.-'"L cpm (=[#1 + #2 -+: #3)]/3) 

."1 Instrument. Efficiency, Eff (cpm/dpm x 100%): ~1A: Percent· 

SOiLSAMPLE.SCREENING FOR DETERMINING RADIOACTIVITY STATUS 

A B C A B C 
"-

Net Samph~ (y), cpm: 
; Net Sa!1lple (y), cpm: 

SAMPLEID, .Sample (y), 
.. 

(Column B)- Sample ID . sample (y), (Column 8) - . 

Background (1) ,. 
/BUCKET# cpm Background (y) IBucket # cpm 

" 
~ , " " , ' 

\ N' 80)C'16~\.. BELOW BG c· 

, 

LS tr()~(O+" . 3 XICl+' 

IN IqOYl()-tl- 3 X 10"'Z. 
: ,' .. :,: .~ ... 

; .' , 

;tS <iO .:uo~ ~~/u -tl. 
' ~ . 

.. .. ~ . - . 

.' . ~ . '-"",': 3N 90"1.10 Jr-t. 
,-

-t-z, .'':? x/ u 
-" '''''!;'.,~. )~ qOW()~ 3~ )( /0 .,."L. 

4N· '0)(/0-+1- 1)( /0 +- "L. 

.. 'r5 CfO"'F.fO£ 3 X/cJ+l-

5A1 10 'l-{aJr(t.. .3>< 10 tl. , 

... 
S"'S lett) ~~ 3 )( /0 ~ z.. 1 ~, - .' 

'.,' ·'t. ·ezrv 1'i~'No-t'l. 8 X'Iotl. '; 
... 

.. '.' ... 
., 

'. 
; : 

" 

" 
.,,1 .. {, 

.\ 

Reviewed by: ... 7:/fciJAI{N Title: . pot-

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: '-,-: ....... _\\J.c....:...:.I\-_---'-_-,.'-_--'-__ 
;Vol-a ~ BG .:; B;t9c:..IC!J"'/J,~.,,:vd. 

100304/P eTO 0315 

.-;.: 



RADI·AfION· LO.G.SCREENING.SHEET

"~.'

•PAGE_i_OF I-,----

. :".;'

. . Source Check:.
RadiOmj~lide:C~-I17S/N: . .JIA
Activity (dpm)~' . on - (Date)'

Probe 1):

Model: e.UD LV M t-t 't- 10
SIN: PRl 7 D7B1•

PROJECT: Nswc CRANE':'PRbJECT#:0845 ,:.$ITE:.:MGBG . TESTPITID:, PITP{)'j

AnalystS(tG:<.o\.Vl'l/wIA~;:.Date~1d':t·Oi

1 Ratemeter Calibration:

Model: LuDLUM \1.
SIN: I p?. '3\ cB
cai. due d~te: G1-n-b~

Backgrounds Det~~min~don: \-\,\,":D~ (Date)
Background Readings (Gamma)

, #1 (y): 100 'r! 10 +'L cpm
#2 (1): \De ~ \0'+'1.- cpin

#3 (1): 1D --i. IO+L cpm +'-
Average Background (1) = C( 0 !< \D \ cpm (=[#1 + #2 + #3)V3 ) '..

1 Instrument Efficiency, Eff (cpmJdpm x 100%): tJA Percent

. .',

SOIL SAMPLE SCREENING FOR.oETERMINING RADIOACTIVITY STATUS

A B C A B C

.c:., .-\-'l.
'J..-.,.£.... Of () tc"tO ""

... l '. t',. ,/

. '.. .', .

Net Sample (y), cpm:· .

(Column B) 

'~ackground (y)
Sample (y),

cpm

Sample ID'

IBuck~t#

Lv7
""

·eB6

Net Sample (y), cpm:

(Column B)

Background (y)

SAMPLE 10 Sample (y),

/BUCKET # cpm.

W!> oro~ 10-\1. I' "

LO Y' Cff) lClOiL II t t

IDENTIFICATION OF SAMPLECOLLECTED FOR LABORATORY·ANALYSIS:, _,---,-N",-,_A--,--_-:--_~-_
Nolo; e B ~ :; tt,r 8/f~K,j,e()vA/c1' '.

8Q
II

Title: . EO c. Date: 38/04
. ~.

•
100304/P eTO 0315

'~.' 

'" . ~ : 

RADI·ATION· LO.G.SCREENING.SHEET 

PAGE_i_OF I ---
PROJECT: . Nswc CRANE "':'PRbJECT #:0845 .:.$ITE:,:MGBG . TESTPITID:, PITP{)'j 

. :".;' 

Analyst . F(t~o\.Vl'l/wIA~;:. Date·/ d't:-Oi . . Source Check:.. 
RadiOmj~lide: C ~-I17S/N: . .JIA 

1 Ratemeter Calibration: 

Activity (dpm)~. . on - (Date)' 

Model: LvDLUM \ 'L 
SIN: I Q?-'31 e 
cai. due d~te: ~-n-b~ 

Probe 1): 

Model: €"UDLVM t..t<t -10 

SIN: PRI7b7B1 • 

Backgrounds Det~~min~d on: \-\'\--:D~ (Date) 
Background Readings (Gamma) 

, #1 ('y): 100 "lito +'L cpm 

#2 (1): IDe ~ \0'+ "Z- cpin 

#3 (1): 7D --i. to+ L cpm +'-
Average Background (y) = C( 0 !< \ D \ cpm (.=[#1 + #2 + #3)V3 ) ' .. 

1 Instrument Efficiency, Eff (cpmJdpm x 100%): tJ A Percent 

SOIL SAMPLE SCREENING FOR.oETERMINING RADIOACTIVITY STATUS 

A 8 C A B 

SAMPLE 10 Sample ()'). 

/BUCKET # cpm. 

Net Sample ()'). cpm: 

(Column 8)

Background ()') 

Sample ID' 

IBuck~t # 

Sample ()'). 

cpm 

·eB6 Lv7 
" " . c:..., .-\-'l. 

,J..-",,-.. Of () ,.c"tO " 
" " 
" I" 

I' " 
Q0610i:l- .,' ~/ 

C[D~/o.+-?. " It 

Cf() ~OiL II I, 

DtO¥..lO-tl. U 'I 

8Q 
II 

Title: . EOL 

. ", 

C 

Net Sample ()'). cpm:· . 

(Column B) -

'Background ()') . 

... l '. t" '1 

. '" .', . 

Date: 38/04 
. ~. 

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY.ANALYSIS:,._'---'.N,,-. ...:..A.:,-_:---___ _ 
Nolo; e B ~ :; d"r 8/f~',e(){/A/cl' '. 

100304/P eTO 0315 

• 

• 



.' RAblATION'LOG SCREENING SHEET

PAGE~OF~

PROJECT: NSWCCRAtrE . PROJECT#': 0845 SITE:-MGBG' ,TEST PIT 10: OITPoS- ,,'

y Ratemeter Calibration:

Model: Lv PlV~ ('L,.;,

SIN: \ 02 'Cit t)
Cal. due date: c;,.-27~01

Probe y):

Model: LUOLU~ 'i'i""lo
S/N:PR. \501~~'\

, , Source Check: 1
Radionuclide:CS -(JS/N: A/A
Activity (dPm)~ on - (Date)

Background~ Detimnined on: (,./5"-01 (Date)

Background Readings (Gamma)
#1 (y):' {OO~/O H .. cpm

#2 (y): IOO~/O -I'L cpm

#3 (y): tPQ..,( lQ .... z.. cpm

Average Background (y) = S 7 )C \ () 4: :t- cpm (=[#1 + #2 + #3)]/3 )

YInstrument Efficiency, Eff (cpm/dpm x 100%): 'tJ I\- ' Percent

• SOIL SAMPLE SCREENING FORDETERMINING RADIOAC'TIVITYSTATUS

,'A B c A B C

SAMPLE 10 ,

IBUCKET#

Sample (y),
, I

cpm

Net Sample ("fl, cllm: ,

" ' (Collimn B) 

Background (y)

Sample 10

IBucket#

, ,Sample (y),

cpm

Net Sample (y), cpm:

(Column B) c '

Backgrourid '<'Yf '

All. 'Io04d' 1.3:}l ~ (} +2.:

100 'N()-+2..

./00 'f(0"'''''

'13)( )(.)+l-

J3,x/()t 2-

rS.3 'OO~O .. t.., /3)t /0t'

IJ'1 /00 '110 oK /3 X I U +L

'"
~----.

Date:Title:-,.----,F:....-,t7_£. -~
. .'. .

IDENTIFICATION OF SAMPLE COLLECTED FOR lABORATORY ANALYSIS:
---'----'-'-'----~'-'----""-----

,"

Revi~wed by: -r; A{J" H ;J

'.'
100304/P eTO 0315

.' RADI'ATION'LOG SCREENING SHEET 

PAGE~OF 
----''---

PROJECT: NSWCCRAtrE . PROJECT#': 0845 SITE:,MGBG' ,TEST PIT 10: OITPoS- ,,' 

y Ratemeter Calibration: 

Model: Lv pl\J ~ ('L..;, 

SIN: \ 02 e/l t) 
Cal. due date: c;,.-27~01 

Probe y): 

Model: L UOLu~ 'i'1-'-lo 
S/N:PR. \~01~~" 

, , Source Check: 1 
Radionuclide:CS -(JS/N: A/A 
Activity (dPm)~ on -

Background~ Detimnined on: (,./5"-0'1 (Date) 

Background Readings (Gamma) 
#1 (y):' {OO~/O H .. cpm 

#2 (y): IOO~/O -I'L cpm 

#3 (y): tPO"'( tQ .... 2... cpm 

Average Background (y) = S 7 )C \ () 4: :t- cpm (=[#1 + #2 + #3)]/3 ) 

y Instrument Efficiency. Eft (cpm/dpm x 100%): 'tJ I\- ' Percent 

(Date) 

• SOIL SAMPLE SCREENING FORDETERMINING RADIOAC'TIVITYSTATUS 

,'A B C A B C 

.. " Net Sample (y). cpm: , 
Net Sainple (y), cpm: 

SAMPLE 10 , Sample (y). " ' (Collimn B) - ' Sample 10 , ,Sample ("f). (Column B) c ' 
, I Backgrourid '(y) , 

IBUCKET# cpm Background ("f) IBucket# cpm .. ..' 

Nl gO)(/ff' ,3X'to i l. ~7 /a?N't>-t-L , '3x:'11:)+~ 
; " 

~l , OOxlq-: !- 13)(101'2- /V8 100 'N()-+2. , '3 X )(.)+l-

Ill. ' loo~d· 13:)l~o+2.: 5_6 .I 00 'f ( 0"'''-
.. , 

l~' +2;;. f 3x 
S;L " qO)(IO'" , , 3)t ICl,+ z. N q' 'IOOt(()'t"'J-. 13')(/ () t 2-

N3 QO'I..IO'I-L 3Xlu f 2.. 

rS3 'OO~O"t.. , 13 Jt/ot' 

APt 100 '110+1. 13 X 10-+ L 

~Lj , (00 XIOt-1.. 13x/ u +l-
.. 

,w5* I 0() ~(l'-v. "13)1 I01l-

, .s~, I/DO''{IO -+ 1- 13 X 10 +z.. .... 
..... _-

NfR I()O·11(J"'" 13)( /o+l. 

~b I(}() #0 '«. 13XIIl T z.., 

IV7 IOO"f/ a+1/ 13x/ot 2.. , ' , ' 

," 

" -r;i'~J.AH;J FIJ£. 3/4/E4 .... -. 

Reviewed by: Title: Date: 

'.' IDENTIFICATION OF SAMPLE COLLECTED FOR lABORATORY ANALYSIS: tvONli-, 
--~~~----~~---

100304/P GTO 0315 
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RADIATION LOG SCREENING SHEET

PAG~~OF._~\_

PROJECT: NSWC CRANE PROJECT #: 0845 SITE: MGBG TEST PIT 10: 0 ITPOG» ,
\

•
Analyst r-RBD CAl /{~ ';Jet<.. ' Date 1-15-0'f

y Ratemeter Calibration:
Model: LUI)(...tlM 1'2-
SIN: IO~Bl~
Cal. due date: ('.,-.27·0 i

Probe y):'

Model: I UVLUm Lfi-ro
, SIN: PR I 5""018'1

Source Check:
Hadionuclide~'\ '71 SIN: " -,
Activity (dPm)~ on __ (D~te)

Backgrounds Determined on: [,,-/IJ~Dt (Date)
, Background Readings (Gamma)

#1 (y): 100 ~LO+'l- , cpm

#2 (y): I ODl' [ 0 ~"t.- cpm \

#3 (y): <0 O~ t () ~ 'l- cpm .f; ?.-

Average Background (y) = e7 lC I 0 cpm (. =[#1 + #2 + #3)V3)

YInstrument EftiCiency, Eft (cpm/dpm x 100%): ,Nfl--- ' Percent

," \

'SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS

A B C A 'B C

Net Sample (y), cpm:
Net Sample(y); cpm:, ,

SAMPLEID, Sample(y), ' (Column B)- SamplelD " 'Sample (y), (Column B)-

IBUCKET# cpm Background (1) IBucket # cpm" Backgro~~nd,(y),

Nt qS"fe,fL , 9X to+2-
"-. ,-,

,,', .

S\ t)5~/OH- 8)(lo';'l.

N'Z- 9 ' ,,+t. 3)(IO+z.. ..... ', . ':, ;-) _"i:~':0)( 10 . "

5;LIQo J({et~ , '
"

NJ qO z<fD-t'L

$3 qo ((ott.

N'i 'fOX/Of'2- ' ,

S~ CfO '1<IO~"

f.,Jf) C,O'L«o-t i

s5 90 "1c17.
NfrJ 'to ~{i).Jtl.

Sco qO~IO"~

tv! "to ~/o-H. iv , ' ,

Reviewed by: ~.1AU-<..1 Title:;::-0 L ' Date:,

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: _N0 iJE""----:- _

•

,/

•
100304/P CT00315

RADIATION LOG SCREENING SHEET 

PAG~~OF_-+\_ 

PROJECT: NSWC CRANE PROJECT #: 0845 SITE: MGBG TEST PIT 10: 0 I TPO(P , 
\ 

Source Check: Analyst r-RBD CAl /{~ ';Jet<.. ' Date /-15-0 'f 
Hadionuclide~' \ '71 SIN:', -, 
Activity (dPm)~ on ___ (D~te) 

y Ratemeter Calibration: 
Model: LUI)(...tlM 1'2-
SIN: IO~Bl~ 
Cal. due date: ('.,-.27·0 '1 

Probe y):' 

Model: I UVLUm Lfi-(O 
SIN: PR I5""018':f 

Backgrounds Determined on: [,,-/IJ -Dt (Date) 
, Background Readings (Gamma) 

#1 (y): 100 ~LO+'l- , cpm 

#2 (y): IOD'/< [0 -f-"t.- cpm \ 

#3 (y): <0 O~ t () ~ 'l- cpm .f; ?.-

Average Background (y) = f37 lC I 0 cpm (,=[#1 + #2 + #3)V3) 

Y Instrument EffiCiency, Eff (cpm/dpm x 100%): ,Nfl.-- ' Percent 

'SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS 

A B C A 'B 

Net Sample (y), cpm: 

SAMPLEID, Sample(y), ' (Column B)- SamplelD " 'Sample (Y), 

IBUCKET# cpm Background (y) IBucket # cpm" 

, Nt qs-¥C,fL , 9X 10+2- ,,', . 

S\ G)5~/O+2- 8)(lo~Z. 

N'2.. 9 ' ,,+t. 0)( 10 3)(IO+z.. 
, 5;L IQo J((ct~ 

NJ qO z«D-tL 

$3 qo (IOtt. 

N'i QOX(OT2. ' , 

S~ ero't<IO"Cl. 
f.J5' C,O'L«o-t 1 

s5 90 "Icj" 
N~ 'to ~{o-'tl. 

Sc'o qO~IO"'J, 

tv! "to ~/o-+L ;11 , 

Reviewed by: ~,/Atl -<-I Title:---,--,r,--~O-=L::....:,....' ____ _ 

" 

C 

Net Sample (y); cpm:, , 

(Column B)-

Backgro~~nd,(y) , 

, .. ,-, 

.'. I'" ':, ;-).,'i:,': . 
, " 

" 

, -

' , 

Date:, .1/4/04 
. » , 

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANAL YSIS: --LN:L .. l..ooOuiJ~fJ.;,_=---:-___ _ 

," \ 

100304/P CT00315 

• 

• 

"/ 
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•
t-

.... , .

'RADIATION LOG, SCREENING':SH:.EET
'.' "

:-.' I' :

:: -:...

Source Check:
Radlonuclide: c.s \31 SIN:
Activity (dpm)~l o-n----(=Date) ,

Pro,be "():

Model: LUOLv",' 't't-l~ ,
SIN: fR,5"o7St

"( Ratemeter Calibration:

Model: WDLvM .\::2
SIN: \O?...ca''O •
Gal. due date: C, -''1.'1-01

, PAGEJ-OF_,---t\,---_

,PROJECT: NSWC'CRANE PROJ'ECT #:' 0845' ','SITE:-.MGBG, TEST PIT I[):,. OlTP07

Analyst F~wWR~S,ti4lbate\-\ s:--OJ '

, , Backgrounds Det~rinihedon:,\~I5";D1.cOate)
Background Readings (Gamma) . "., ~.

#1 (y): 100 'leI!) -+L cpm
#2 (y): IDO ~ l()+1- cpm

#3 ("(): bO ~" O""l"C cpm
Average Background (y) = ' 87~1O+"'L- , 'cpm(=[#1 :t- #2 + #3)]/3 )

: :. ~-. . ~,

/

·t·

'; ,',.

\

Title: FdL Da~e:'ZI4#4:

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS:.' _~~=--b~~~£_~__-,-:-_

.... ."

A B
" C A B' C

;., ......
Net Sa'niple (y): cpm:

Net Sample (y), c::pm: i..-

SAMPLEID,. (Sample (1), (Column B) - ' Samplel~, Sample (y)! (Column B)-
". 'Bac,kgro(md (1)- ;

/BUCKET # ,cpm Backgroun~J'y) /Bucket # " ~, cpm

t0l. CfDl'W·~ 3)( fOil. 'fiZ 'O'6(j)-4;2- . 3)( l ~ -+ 2.,.,: "
..,

(jl CltJ81>+'L. .. .. ~- ~ , " "

- , .'

~ BflC~O-+1-
.. ':,i, '",

BU:Ok/ R6.
S2.. W~l()+'l-' 3 ><'0+2- ,.,

...,3 '01-10 -tL. " , ;

~.~ qO~t()~z.. ,

"

fJ'-+. Cf OzCw-t'- ' -
, .. . j .

'S 4.f Q()'itrlJ- ' - ....

N5' <:to ;</0'+7.
"

,
55" ~ O'i'fIf/'1. ,- ' '

N' ICJO~U-f~
"

;

S, 'lo-t{() -+"t , ' ,

In iQD~()~~1- V ..
;

"( Instrument Efficiency, Eff (cpm/dpm x 100%): fv P>r Percent

• SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS',·

•
100304/P eTa 0315

• 
t-

.. -, . 

,-RADIATION LOG, SCREENINS':SH __ EET 

, PAGE -l-OF _,---'\,..--_ 

,PROJECT: NSWC'CRANE PRo~fECT #:'0845' ',SITE:',MGBG, TEST PIT I[):, , OlTP07 

Analyst F~w W R~S,ti4l'Date\-\ s:--OJ , Source Check: 
Radlonuclide: c.s \31 SIN: 

--~-= 
Activity (dpm): Y v pi on _-__ (Date) , 

"( Ratemeter Calibration: 

Model: WDLvM .\::2-
SIN: \O?...ca''O • 
Gal. due date: C, -;') .. '1-01 

Pro,be "(): 

Model: LUOLv",' 't't-l ~ , 
SIN: fSI']07S1 

Background Readings (Gamma) 

#1 (y): 100 "I!) -+L cpm 
#2 (y): I DO ~ l() + 1- cpm 

#3 ("(): bO ~" 0""' 'C cpm 
Average Background (y) = ' 87~1 O+"'L- , 'cpm(=[#1 :I- #2 + #3)]/3 ) 

"( Instrument Efficiency, Eff (cpm/dpm x 100%): tv P>r Percent 

:: -: ... 

',' " 

:',' I' : 

• SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY STATUS'" 
';,' -

.. 

A B 
" C A B' C 

;.- . ,"" 

Net Sa'niple (y): cpm: 
Net Sample (y), c::pm: i .. -

SAMPLEID, ' ':Sample (1), (Column 8) - ' Samplel~, Sample (y), (Column B)-
", 

'Bac,kgro(md (1)'; , 
/BUCKET # ,cpm Backgroun~('y) IBucket # " ~, cpm 

t.Jl. <i'Dl'W.~ 3)(' fOil. 'fiZ '0 «J)'u-
" 

3Xl~-+Z.,""" 

<31 qo~+'L. .. .. ~. ~ , " " 

- , 
,.' 

~ BftC~o-+1- BU:Ok/ R<5. 
.. . <\~ '." .. 

, , 

·t· 

S2 W~l()+'I-' 3 Xlo+z- ", 

...,3 '01-10 -tL.. " , ; 

~~ qO~t()~z... 
" 

N'-+. q OzCt()-t'-
.. , 

- -
. j . 

'SCof q() 'i{o~z.. ' - .. -

N, <10 ;</0-+· " .. 
, 

5~ f:J 0,; 'f 1(/'1. ,-N, qO~u"'~ 
" 

; 

S, 'lo-t{() -+'1 , ' , 

-NJ Qo~O"'" " .. 

Reviewedby: "'·,7'j('oj"l,.JI#· Title: FdL Da~e:'ZI4#9 

• IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANAL YSIS:,' _.:...:~~b_~_£_~ __ --,-:-_ 

\ 

100304/P eTO 0315 

/ 



"RADIATION,LOG:'S'CREENING SHEET. . .. ".., , ." ( •
PROJECT: NSWC CRANE PROJECT #:0845 SITE:MGBG

PAGE~OF \,

TEST PIT ID:C> I '/Para
, -,

y Ratemeter Calibration:

Model: LUOLuM \2
SIN: \O:U31 B
Cal. due date: ~ -.')..7 -()'1.

Source,Check:
RadionuCiide:6:s n7S/N:__~_
Activity (dpm):'4~ on (Date)

Probe y):

Model: LVOLVV\-\ lt4.-l0

, SIN: P~\;-C?7 8~
~ .... '. '. ':.:.

SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY' STATUS:

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: tvOlJE
---=------~

"

{~
A ,. B • 'C A B C'

,',

Net Sample (y), cpm:
Sam'plet-ri

Net Sample (y), cpm:

SAMPLEID. Sampie (y), (Column B)-" , Sample (Y), (Column B)~

/BUCKET # cpm Background (y) /Bucket !t 'cpni Background (y) ,,'

, .

""\ Q01>LO+1... 3 )(Jo+l..

S1 9D~lO~1. ..

N"L 9D~{61t.
.. ........

S2.. qO't\O-\'l.
~.

i •• .-

N3 90'i(~

53 <to" I0'\"2-
" ,

kJ'1' cto '6tO \L.

S~ .CfO'1ID-tL ' , , .. ..

N~ CfOi(()-+-t
..

~S- C{()'I-IO-t-1.. ' ....~, ..
1Jb 7b~ID "\"- 'v . ,

..

...

•

•

. , ':'; .~"

Percent

Title: . EoiReviewed by: J:Jf(}.!A-rI"./

BackgrouhdsDete'rmined on:~ (Date)
Background Readings (Gamma)
#1 (y): \ ()O 'f. l 0 't' z... cpm
#2 (y): \00 ~ lO+L cpm
#3 ('Y>: {OO 'I- \0-+ 1.- ~pm

Average Background (y) = BJ "i-- \0"""1...' cpm (=[#1 + #2 + #3)]/3 )

y,lnstrument Efficiency, Eff (cpm/dpm x 100%): ,{VA

'-'
. '......~

100304/P , CTO 0315

"RADIATION,[OG:'S'CREENING SHEET . . .. " .. , , . ( 

PROJECT: NSWC CRANE PROJECT #:0845 SITE:MGBG 

PAGE~OF \' 

TEST PIT ID:C> I TPOg 
, -, 

Analyst' FR@OW~'11L Date\-\~'Oi 

y Ratemeter Calibration: 

Model: LUOLuM \2-
SIN: lO:2,?31 B 
Cal. due date: ~ -l J -()'1. 

Probe y): 

Model: LVOLVV\o\ '14.-l0 

, SIN: P~\;-c?7 8'1 

Source,Check: 
RadionuClide:6:s n7S/N: ___ ___ 
Activity (dpm):'4~ on (Date) 

BackgrouhdsD~te'rmined on: h \ 5' -OJ (Date) 
Background Readings (Gamma) 
#1 (y): \ \)0 'f- l 0 -t- Z- cpm 
#2 (y): \00 ~ lO+L cpm 
#3 ("(): 100 'l-lO-+1- cpm 

Average Background (y) = BJ "'I-- lO"'"'-' cpm (=[#1 + #2 + #3)]/3 ) 

ylnstrument Efficiency, Eff (cpm/dpm x 100%): ,{VA Percent 

SOIL SAMPLE SCREENING FOR DETERMINING RADIOACTIVITY. STATUS,: 
, , 

" 

\~ 
A ,_ B ' 'C A B C' 

,', 

Net Sample (y), cpm: 
Sam'ple t-ri 

Net Sample (y), cpm: 

SAMPLEID. Sampie (y), ' (Column B)- ,', , Sample (y), (Column B)-

/BUCKET # cpm Background (y) IBucket !t ,cpni Background (y) .. -
, -

"" 
qO"LO+~ 3 )(Jo+l.. 

st 9D~lO~1. , 

" N"L 9D~{61t. 
. . ........ 

S:t. qO't\O-\1. 
~, 

i. ' .-

N3 90'i((f'--
53 <to "'0"'"2-

.. , 

1J'1- Cf.o '6tO \l.. 
S~ -CfO'1ID-tL ' , , .. 

" 

N~ CfOi(()-+'l 
.. 

~S- C{()'I-IO ~1.. ' .... ~, .. 
IJb 7b~ID "\"- ~~o 

- , 

.. 

,,, 

Reviewed by: J:Jf(}.tA-;-I ,'./ ' Title: - Eoi Date:3/~~ 

IDENTIFICATION OF SAMPLE COLLECTED FOR LABORATORY ANALYSIS: _tv_O_lJ_f= .... ______ _ 

100304/P , CTO 0315 

• 

• 

• 
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8.1.3 

SWMU 01 Monitoring Well Materials Certificates of 
Conformance 



FLAME TOOUHOT WORK PERMIT
NSWC CRANE 11320119 (REV 1-02)

ITEM FROM TO ISSUED TO

I£..~NTRACTOREFFECTIVE DATES

\ ~ \i-\. 0'-'\ , .;)5"\)"\ DNSWC. DCAAA D TENANT ,

• NAME OF TRADElCONTRACTORlTENANT ACTIVITY.
,

...,..~. ,-,. j:'" -f--
\ l:.. I ~ !. .t_

TYPE OF EQUIPMENT TO BE USED (Cutting Torch, Arc Welder. etc.)

/ \"'0, \ \
i \J \\:) \) \
IWHERE USED (Building/StruclurelOther localion)

\~ "f';'" \ 2t5 '. \\,.~~ ~..\ i:", L D \) \\ >

. PURPOSE OF USE

INSTRUCTI~ OF THE FIRE SUPPRESSIONIPREVENTION BRANCH, FIRE DEPARTMENT

I~ ./1GENERAl FIRE PREVENTION INSTRUCTIONS ON REVERS~ SIDE MUST BE COMPLIED WITH.

IF'~DITION TO THE GENERAL FIREoPR~ENTION INSTRUCTIONS ON REVERSE SIDE, YOU SHALL COMPLY WITH THE FOLLOWING:

OR~VE ALL COMBUSTIBLES 35 FEET, ALl FLAMMABLE LIQUIDS 50 FEET, AND ALL EXPLOSIVES (UNLESS APPROVED TO STAY BY THE SAFETY DEPARTMENT .
(CAMOR NAVY ESO) AND FIRE PREVENTION) 100 FEET FROM THE HOT WORKAREA., .

•o~' "\" '0 r '-1 ,.. .. ,', .
\') .\~ .•• I'?......f.·-...r)..,."":"'",·C\l· \;)~')<"i J" -(.:"-" I r n [·,r ..

{' ~ " \ .( \..) o~..J~ () 0.,. ~!.•~o••",:'\; C~~ (,01'0...-: \~ U'L.-'
f::.\" ~.~~_ ~9~ .....)--17\..".~\-! ro~\-' \~_~\~"\c:_\:J~ (i<' ,"

(
..... \ f\ ,,I .-•••"........ (1.//', ....1-: "'~ 0,,)"

11" . '0 \\ <::>'\- \..,.~j l"-( '\~ \.( C\)) \ ~ \) '.~..;.;.' , )- . \\ .' \ v" . I .-

"oJ N._

s r--l'-~\< ~. ~ .

•
. PER~ON DESIGNATED AS FIRE WATCH (NOT SAME PERSON AS PERMIT HOLDER)
< -I~- (:) '{2' . . .

/ ' . ';/ / (' .;.. '. .,/ .Q ~ 'kat it, v~......~') r'-

REQUIRED FIRE EXTINGUISHER AT WORK SITE OTHERFIRE PROTECTibNSTANDBY REQUIREMENT(S)

TYPE SIZE

o WATER 0
~~MICAL

I have read, understand and will comply with the above "Instructions of the Fire SuppresslonlPrevention Brench, Fire DJ!partment"

HAZARDOUS AREAS ONLY

SIGNATURE (Permit Holder)

I agree ~t the "Instructions of the Fire SuppresslonJPrevention Branch, Fire Department" stated above are adequate and area is safe to wor\( in.

SIGNATURE (Building SupervisorlFormanlRepresentative) DATE

DATE

\. I~"VW
\
\\

M Is hereby granted the Trade/Contractorrt:enarit Activity named above to 'use specffled equipment in accordance with the "Instructions of the Suppression/Prevention Branch,
!ment as statedabo\te.-..

DISTRIBUTION: Original (Code 0631 File)
Yellow (W0Ik Site)

FLAME TOOUHOT WORK PERMIT 
NSWC CRANE 11320(19 (REV. 1-02) 

ISSUED TO & 
i \' . • D·' NSWC. D CAM /... CONTRACTOR ·D TENANT' ;",0'\ . , . ;)5··\),-\ 

EFFECTIVE DATES 

NAME OF TRADElCONTRACTORlTENANT ACTIVITY ...,.. -E' ..... r' t. .. j:'" ~ I t '-- I • ._ 

(Cutting Torch. Arc Welder. etc.) 

. PURPOSE OF USE i' 

"-\0 .~;>-\ ~\);t '\('\ ,.) ;.\ 

WHERE USED (BuildinglStructure!Other 10CB/ion) 

INSTRUCTI~ OF THE FIRE SUPPRESSIONIPREVENTION BRANCH. FIRE DEPARTMENT 

I ~ ./1 GENERAl FIRE PREVENTION INSTRUCTIONS ON REVERS~ SIDE MUST BE COMPLIED WITH. 

I FjiN~DITION TO THE GENERAL FIRE ,PR~ENTION INSTRUCTIONS ON REVERSE SIDE. YOU SHALL COMPLY WITH THE FOLLO~ING: 

OR~VE ALL COMBUSTIBLES 35 FEET. ALL FLAMMABLE LIQUIDS 50 FEET. AND ALL EXPLOSIVES (UNLESS APPROVED TO STAY BY THE SAFETY [)EPARTMENT . 
(CAM OR NAVY ESO) AND FIRE PREVENTION) 100 FEET FROM THE HOT WORK AREA., ' 

\ " ~ _ _ - '-. ~\ '0. r . q --::. foOl . 
,) '\- ,,':- ~"'...r)" .• "":"", 1.,./ .,' \,.) ~'~""i J' -\.,.. ./ I r n r', r., \,,(, " \..) '~ ..J~ r, ",' -! .• ~,.,".:,\; (\-:- (,',,--: " ~ !),i \ 

f::,\., !;-.~~_ ~ o(',,)-C\ '''\-1 r<~--' \!_~ \~ \. c:,\ :? ~ \ .r' ~<.'" ," \ ~ 
( 

" \ f\ . / .' •.• "......... (\'//' ,",I -: '.' ~ ('.,.1' 
11" . '0 \\ <::>'\' \..,..~j l"'< '\ ~\.( C\)) \ ~ \) '.~. ';';.")- . \\., \.....;." • \ --,"J N,_ 

'S r--f"~\< -. ~ . 

• 
. PER~ON DESIGNATED AS FIRE WATCH (NOT SAME PERSON AS PERMIT HOLDER) 
• ___ -1."..-;:::-_ (:J '{2' . . . 
./ " ';//('.;-. '. . / . Q ~ lb:?1 /!,/ v~ ...... ~') ..c" 

REQUIRED FIRE EXTINGUISHER AT WORK SITE OTHER FIRE PROTECTioN STANDBY REQUIREMENT(S) 

TYPE SIZE 

o WATER o 
I have read. understand and will comply with the above "Instructions of the Fire Suppresslon/Prevention Brench. Fire Department" 

SIGNATURE (Permit Holder) 

HAZARDOUS AREAS ONLY 

I agree ~t the "Instructions of the Fire SuppressionlPrevention Branch, Fire Department" stated above are adequate and area is safe to wor\( in. 

SIGNATURE (Building SupervisorlFormsnlRepresentative) DATE 

the Trade/Contractorrt:enarit Activity named above to 'use specffled equipment in accordance with the "Instructions of the Suppression/Prevention Branch. 

DISTRIBUTION: Original (Code 0631 File) 
Yellow (W0Ik Site) 



1(:1,:' . \ ..
•

Tetra Tech NUS. Ihc.
.CERTIFICATE OF CONFORMANCE,;

•
Well Designation:_...::0:..:,1..:.T.::;.06:::- _

Site,Name: _·...,:,M~G=B-=G:....;._~ _

, Date Installed: __··"""1/...,:,1=5/....;:;0...:.4_.,.-, ..__----

Proje9tN~ll'le: NSWC CRANE

Site Geologist: Fred Ramser

. Drilling Company: Bowser Morner

Driller: Joe McCloud

, Project Number: 0845

, ..

Material,
'.'j. -,

", Brand/Description ' .. Source/Supplier . -,- Sample.. '. ... . "" ~ :.: ,~. . ;: >u " .'. ',:': .
... Collected?

Well Casing Boart Longyear' ASTM'F48'O~88APVC Global:W~II'sJpplh~~ No

Well Screen 2"X 10' Boart Longyear ASTM F480~88APVC ., Global weirsuppiies No..
.Boart' Lo'Hgyear.

' '.

Global WellSLipplies..Elld C'ap .....," No

Drilling Fluid Potable water . Bldg. #3245 distributionsystel11. Yes

Drilli.,g Fluid Additives Not used
.

NA ... ....- . ' ...... 'NA'

,Backfill Material
~ .....

,. . , ...

Annular Filter. Pack Global NSF Qtz'Sand SEP/18 B " m~bal WeIlSuJ)plie.~ .No
:. .'" CETCO, Pure'Gold Mad. C'hlps NSF Global Well 'SuppliesBentOnite Seal .. ,No

A"~~lar G~out, . 'Po'i1IandCement '&:SaroidBentonite Globcll'WellSupplies ('

No '

Surface Cement Concrete Mix Pak Mix Global Well Suppli,~s, ' .No·,

.Protective .Casing Prepainted .. """ . '. Global,Well Supplies'.... ' '.' . '"
.., No····

Paint NA NA NA

Rod Lubricant Jet Lube, Inc. - Well Guard , .. Glqbal,Well Supplies No ,

Compressor oii .'
-- "..- . _.,~ , ... - - ,.'

,.

....
, . . "." .;,.-.. .. .'~: ~.~ ; .-

.. "

.-
..

, . ....,.. '. "..- . .

To thE;) best of my knowledge, I certify that the abov.e descri.Ql:j,d·materials were usedq!Jringir1~.taliation of this monitoring well.
• • _. • :'-'.' •• "•• , > .. ", -. ". ~ •.••'~" ,. .~,. • r "". •

Sign~t~re';ofSite GeOIOgist:~!\~ RA:~'::' " ' .

.r

~. 

'.~ 
, .. ' • • 

Tetra Tech NUS. Ihc . 
. CERTIFICATE OF CONFORMANCE" 

Well Designation:_....::0:....:1..:..T.;::.06:::-___ ------- 'Site Geologist: ......:...F..:.;:re::,.::d:...,:R..,:.:a::.:.m.:.,::s:::,:9::,:.r _______ -----
Site· Name: _·....:.M~G:::::.=B..:::G:.......;. ___________ _ . Drilling Company: Bowser Morner 

. Date Installed: __ ··~1/:..:.1~5/~0:.34_.,.-___ ....,... ____ _ Driller: Joe McCloud 

Proje9tN~lTle: NSWC CRANE . Project Number: 0845 

Material. Source/Supplier 
" .'. ',:: . 

Brand/Description 
. "" ~ :.: ,~. . . 

Well Casing Boari Lorigyear ASTM' F48'0~88APVC 

Well Screen 2"X 1 0' Boaft Longyear ASTM F480~88A PVC 

Drilling Fluid 

Drilling Fluid Additives 

. Backfill Material 

Annular Filter. Pack 

B~ntonite S~al 

Surface Cement 

. Protective .Casing 

Paint 

Rod Lubricant 
". . . ' .. ' -

Compressor Oil 

Boart Lo'Hgyear. '. 

Potable water . 

Not used 

Global NSF Qtz' Sand SEP/18 B .. 

Concrete Mix Pak Mix 

Prepainted 

NA 

Jet Lube, Inc. - Well Guard 

Global WeliSLipplies. 

.Bldg. #3245 distributionsystel11. 

NA.... " .. 

m~bal Well SUJ)plie.~ 

Global Well 'Supplies 

Globcll'WeliSupplies 

Global Well Supplies 
. . "":' 

GlobaIWeILSupplies" .. " '." ..' 

NA 

Glqbal,Well Supplies 

-. ,. 

To thE;) best of my knowledge, I certify that the abov.e descri.Q~.d·materials were used .cl!Jr.in9· in~Jaliation of this monitoring well. 
. . • • :"-'. .' ", ',' • ,,-. ". ~ .•• '~" ,. ~'. . r. • 

Signat~re';ofSite GeOIOgist:~~411A:~'" . '. 

.. ' 

Sample 

Collected? 

No 

No 

Yes 

'NA' 

.No 

.No 

No 

.No . . '. 

No···· 

NA 

No , 

,,' -



~ Tetra Tech NUS. Inc.
CERTIFICATE OFCONFORMANCE,.':·'

Well Designation:-.,...~O'-!1~T..:::O.!...7 ~~ _
Site Name: _....:M~G=B;.:::G~""'"'"- -'--_
Date Installed: _~...:.:1/~1~7/:..::0:...:.4 _

Project Name.: NSWC CRANE

. Site Geologist: ......:.F..:.;re~d~R~a:.:..m~s.:::.e:...r _

Drilling Company: Bowser Mbrner
Driller: ., Joe McCloud'

. ProjectNumber:0845.

Material Brand/Description
"

.Source/Supplier '. Sample
'. ' " :.. ~ . "

Collected?

Well Casing Bcart Longyear ASTM F480-88A PVC '
;;.~ ,"" . ,'~

Global Well Supplies No

Well Screen 2"X 10' Boart Longyear ASTM ;:480-88A 'PVC. Global'Well:Supplies
,

No

End Cap Boart Longyear Global wen Supplies No

Drilling Fluid Potable water Bldg. #3245 distribution system
,

.., - ..- Yes

Drilling' Fluid Ad.ditives Nofused .. NA .. , NA
"

Backfill, Material '.
.. . . .. : ..

Annular Filter Pack Global NS~QtzSand SEP/18 B Glo.bal Wel~'Supplies .. 'No

Bentonite Seal. .' CElCO,"Pu'reGoldMed:"Chips 'NsF ..Global Well Supplies No. •..... :lo·. '

Annular Grout Portland Cement '& BaroicfBentorijte . .Global Well Supplies No ."

Surface Cement Concrete Mix Pak Mix . Global Well SI,Jp'p:li.es
.... _". No

.Protective Casing Prepainted . - ~ . :Global Well Supplies ;.' .... No

Paint NA NA NA

Rod Lubricant Jet Lube, Inc. - Well Guard Gloi;)al Well Supplies . No

Compressor Oil - . - -
... .;..... '.:

... "

To the best of iny knowledge, I'certify thatthe abov~ described m~tElrials were used dyring il1stallation of this !TI0nitoring well. ,

Si9:F:!sfure ofSite Geologist:~~ " . . ,

• • •

Tetra Tech NUS. Inc. 
, ' 

CERTIFICATE OFCONFORMANCE.,::, ' 

Well Designation:-.,......:° ..... 1..:..T .... °-'-Y _______ -'-__ _ , Site Geologist: ......:..F..:...:re~d~R:...!:a:::.:' m..:..=se~r_,....--_________ _ 

Site Name: _....:.M:.:..G=B.:::G:.....-____________ -'--_ Drilling Company: Bowser Marner 
Date Installed: _-'-,..:.:1/..:..1.!.'Y/~O;...:.4 __________ _ Driller: " Joe McCloud' 

Project Name,: NSWC CRANE , ProjectNumber:,0845, 

" 

Material Brand/Description "Source/Supplier 'Sample 
" 

' ' " .," 

Collected? _.,. 

Well Casing Bo'art Longyear AS'TM F480-88A P'VC 
;;.~ , .. , .. ,'~ 

Global Wen Supplies No 

Well Screen 2"X 1 0' Boart Longyear ASTM F480-aaA 'PVC, Global' Well: Supplies 
, 

No 

End Cap Boart Longyear Global wen Supplies No 

Drilling Fluid Potable water Bldg. #3245 distribution system 
, 

.. , ' " Yes 

Drilling' Fh.iid Ad,ditives Notused ' .. NA .. , NA 
" 

Backfill, Material " 
.' 

Annular Filter Pack Global NsF:atz Sand SEP/18 B Glo.bal Well'Supplies 'No 

Bentonite Seal. " CElCO, "Pu'reGoldMed:' 'Chips 'NSF '.Global Well Supplies 
• • .. ·.;lo·. ' No 

Annular Grout Portland, Cement '& Baroicf Bentonite, ' Global Well Supplies No ," 

Surface Cement Concrete Mix Pak Mix ' Global Well SIJPp:li,es .... _. No : 

,Protective Casing. Prepainted . ' , 
:Global Well Supplies •. ' .... No 

Paint NA NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Gloi:)al Well Supplies No 

Compressor Oil - . - -
" " .. ,. 

" 
", 

To the best of iny knowledge, I 'certify thatthe abov~ described m~terials were used dl,lring i!,}stallation of this ,monitoring well. , 

Sig:n.ature of'Site Geologist: ~~ 
.;, 

• • • 
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• 
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• Log Sheets and Forms 
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8.2.1

SWMU 01 Soil Sample Log Sheets (from test pits)

• 

8.2.1 

• SWMU 01 Soil Sample Log Sheets (from test pits) 

• 



SOIL SAMPLE LOG SHEET("II:] Tetra Tech NUS, Inc.

• r- .....;_.....; .....;.....; .....; ..;..._.-...;P;.;a;;.:;g~e;,;;;t;;;;..;;..;...;;;;;t;;;.~

Type of Sample:
[Xl Low Concentration
[) High Concentration

Proj~ct Site Name:
Project No.:

D Surface Soil
[Xl. Subsurface Soil
D Sediment
D Othe~:

. [) QA Sample Type: .

NSWCCRANE

N0845 CTa 0315
Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

01TP 0 I O(D(Y7
01TPO/
F.Ramser/T.R~ahn

~3S!

Date: . Time Depth .Color Description (Sand, Silt, Clay, Moisture, etc.)

NA

Method:

NA

Monitor Readings

(Range in ppm):

VOCs (82606)

Percent Moisture

Gamma Spectroscopy

.Gamma in sample =

•

NA .NA NA

'., Container Requirements

(3) Encore Samplers 'J. J....
(1) 2oz..Jars .')(

(1) 160z. Jars

See Revised Figure 3-1

Signatur~(s): .

", ."

MS/MSD Duplicate ID No.:

OfFDOHlfoto,
•. ' •. .~. . ".. .., '- ..s.,' . •

· ( It) Tetra Tech NUS. Inc. SOIL SAMPLE LOG SHEET 

• 

Pa 
~----------~----~----~~~~~ 

Proj~ct Site Name: 
Project No.: 

o Surface Soil 
[Xl 0 Subsurface Soil 
o Sediment 
o Othe~: 

o [] QA Sample Type: 0 

NA 

NA 

InnnnlTnr Readings 

(Range in ppm): 

NSWCCRANE 

N0845 CTa 0315 
Sample ID No.: 01TP 0 I o (o(y 7 
Sample Location: -=O~1T:-P....:c)::..~/-:--:~-:--_ 
Sampled By: F. Ramser I T. Rojahn 

C.O.C. No.: ~ 3<3! 

Type of Sample: 
[X] Low Concentration 00 

n High Concentration 

~--------~---~-~~-----~~~-1--~--~~--:--~~O 0 

Soil Group No. See Revised Figure 3·1 

o Gamma in sample = o cpm 

Signatur~(s): 0 

MS/MSD Duplicate 10 No.: 

()fFDOHLf9 0' 



[~) Tetra Tech NUS,lnc, SOIL SAMPLE LOG SHEET'

Page-.L of

.'

F. Ramser I T. Rojahn

tt38q

01TPOlOC;i-o" ,
01TPO~ "

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:,

Type of Sample:
[Xl Low Concentration
[] High Concentration

Description (Ss'nd, Sili;Ciay,M'olsture; etc.)" '

NA

'ContainerRequirements ,

NSWCCRANE

NOB45 CTa 0315

NA

I-:-----:--+-'--:-.-----:----:--+--rr:dt~~-___i---:----.....,--:'--;.;....-----__f".,,'

1----,-+--.,...-------if----,-----::::"""'f'------,------------'-,----1J'

NA

NA

oSurface Soil
[Xl" Subsurface Soil"
oSediment

• 0 Other:
OQA Sample Type:

Project Site Name:
Proje~t No.:

VOCs (8260B) " (3) Encore Samplers

PerCent Moisture (1)2oz. Jars

NA

Monitor Readings

(Range in ppm):

", Gamma 'Spectroscopy (1) 160z. Jars "1,
~;....;.....;.;..;;.~~..;.;..:..~---:----:----:----..,--:-----:----i.:........;..-'--~:.......;;.~;";,;,;,,,;-.....,-_+_--'-~,,;;..~___i-----I ;,

t--,----,---,-~.,...-----~----:----+-.,...--,---------_f_-------f-.,..._-~_I :;

Gamma in sample =

MSIMSD Duplicate ID No.:

Signature(s): "

[ I ,L) T etra Tech NUS. Inc: 

Project Site Name: 
Proje~t No.: . 

o Surface Soil 
[X]. Subsurface Soil· 
o Sediment 

• 0 Other: 
OQA Sample Type: 

NA 

NA 

SOIL SAMPLE LOG SHEET· 

NSWCCRANE 

NOB45 CTC 0315 

'tEL- C>~;J 
o~~"&(lf'( 

Sample ID No.: 01TPOlOC;L-O". 
Sample Location: 01TPO~ . 
Sampled8y: F. Ramser I T. Rojahn 

C.O.C. No.: .. tt38q 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

.. ':" .:.-

IMnlnitnr Readings 
.~----~--~--~----+-----~--~~~----~----------------~~~J' 

. ~ 

t--,-------,-----,--:-,----------------:---_t_~~,..---------------_t_------------+___,_----_I :; 

Soil Group No. See Revised figure 3-1 

Gamma in sample = 

MS/MSD Duplicate 10 No.: 

e· 



SOIL SAMPLE LOG SHEET

Type of Sample:
[Xl Low Concentration

. [] High Concentration .

....

Page'

F. Ramser I T. Rojahn
lf~8j .'

OHP 0 Lf0G,07
OHPO~

. Sample ID No.:
. Sample Location:

Sampled By:
C.O.C. No.:

NSWCCRANE

. N0845 CTO 0315

, 0 Surface SoiL
, [Xl Subsurface Soil
.[] Sediment
.0 Other:.
. [] QA Sample Type:

project Site Name:
Project No.:

.["'FI::] Tetra Tech NUS. Inc. '.'

•

Date: Time Depth Color"· Description (Sand,'Silt; Clay, Moisture, etc.)

•

NA

Method:

NA
Monitor Readings

(Rar)ge in ppm): .

.NA

VOCs (82608)

Percent.Moisture

Gamma Spectroscopy

NA NA NA

. ·Container Requirements

.' (3) Encore Samplers

(1) 2oz. Jars

(1) 160z. Jars

1-----------...,.....------+-------------+-------+--...:..;...;.0....;-........ ·,··f· .'

'i.....

Gamma in sample =

See, Revised FiQure 3-1

MSIMSD Duplicate ID No.:

Signature(s):

~#

[ I t) Tetra Tech NUS, Inc. , SOIL SAMPLE LOG SHEET 

• Paqe \ of.1 . 

project Site Name: NSWCCRANE . Sample ID No.: OHP 0 Lf0G,07 
Project No.: .. . N0845 CTO 0315 . Sample Location: OHPO~ 

Sampled By: F. Ramser I T. Rojahn 

· 0 Surface SoiL C.O.C. No.: lf~8j .' 
· [Xl Subsurface Soil 
.[] Sediment Type of Sample: 

0 Other:. .. , [Xl Low Concentration , 

[] QA Sample Type: [] High Concentration 

~RAI 

~r IOate: ./-/"'-04 Qepth Color :::"'~v"I"""''' (Sand,' Silt, Clay; M ... ;.,to I ... etc.). :.: 

ITime: /6"40 
YF-~ C>R.IJ S ll..I;, c.L.;~'( I ~.~ S~':"'l':' 

.. 

(,-7' .t·, 

7~ .... -~"1F I'v''''"'vu .... ,· . 4-Gtl6Y·· rhO lC,', 
.. . . .''' . 

IMonitor Reading (ppm): ;.,~. ~ .. : ~, 
,. 

.' 

" 

IOate: 
. . " . Time _Depth Color' . DeSCription (Sand,' Silt; Clay, M ... ,,,.u, ... , etc.) .. . : . 
NA NA NA 

." 
NA NA ----'V''',"'~U. ~ 

NA ~ 
Monitor Readings ... ~ 
(Rar)ge in ppm): . . ~L---. . . . . --V 

• .NA -----, ---- ~- "~~Oth~r ':: 
, 

A",u,r;:"" .. 
" 

. ,Container Requ~,,,,",,,,",,, 

IV~~(82~ .. ··(3) Encore S"''''I''''''''' Yes ,/., : . 

IPercentMoisture (1) 20z Jars Yes v/ 
1\:><1111111<1 "'I-''''''"V''''VI-'Y (1) 160z. Jars .Q"fl~V j 

..... ·~t·· ." 
" . 

... .. 
· 

; .. .... 
\,,~. 

'i. 

- Mill"; 
ISoil Group No. 9 See, Revised FiQure 3-1 .. , 

Gamma in sample = - L£.~~ 111W cpm 
(Q/tC.-t,. (,(l.OI/~ 0 

.] 

.. 

. . 

~- o,"" •• ure~~ 
MSIMSD Duplicate 10 No.: . 

. .' - . ~. . - . . . . . . . . . '.er7'C '. 



•

•

Page of -L'

01 TP 0 '7@6; Qr"f"U(t. .

F. Ramser IT. Rojahn

t.r 385'"

01TP05'OwO"Sample ID No.:
Sample Location:
Sampled By: .
C.O.C. No.:

Type of Sample:
[Xl Low Concentration
[] High. Concentration

NA-

.' Container:Requi~ements

SOIL SAMPLE LOG SHEET

NSWCCRANE

N0845 CTa 0315

NA

. 0 Surface Soil
[Xl Subsurface Soil

~ DSedJment .
. 0 Other:
D QA Sample Type:

['1\:) Telra Tech NUS,lnc,

Project Site Name:
ProjectNo.: .

vacs (8260B) .(3) EncoreSamplE~rs

NA

NA

Method:

Monitor Readings

(Range in ppm): .

Percent Moisture (1) 2oz. Jars

Gamma Spectroscopy,··' (1) 160z. Jars Ye 0 "
F-';';";;"~;;";:';"~~~~----:---:,-----f--:---';'~~~;';;;;';'----f--'-"';'=;';:::;';"::"""'---f~--~'" '.

\

t------,...--------------"--1f--------'--------+------~---~ ' .

See Revised Figure 3-1

.' !.tl.-
Gamma in sample =: (2, "tV cpm

MS/MSD Duplicate 10 No.:

----
Signature(s): .

~~.
••

[ I t) Tetra Tech NUS. Inc 

Project Site Name: 
ProjectNo.: . 

. 0 Surface Soil 
[Xl Subsurface Soil 

~ 0 SedJment . 
. 0 Other: 
o QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N0845 CTO 0315 

Sample ID No.: 
Sample Location: 
Sampled By: . 
C.O.C. No.: 

Type of Sample: 

of~· 

01TP65"o&o·' 
01 TP 0 '7 e6> Qr "FU(t. " 

F. Ramser / T. Rojahn 

tr 385"" 

[Xl Low Concentration 
[] High, Concentration 

\ 

t--------,,.------------'---'-f--------'--------+--------+---~ ....... , . 

". i-.. 
Gamma in sample =: t21 ,ctO cpm 

MS/MSD Duplicate 10 No.: 

----

See Revised Rgure 3-1 

• 

• 

•• 



Other

PageJ-of

F. Ramser IT. Rojahn

Lt385" "

01TP OG;
01TPOG:.O 5"0 to

Yes

Yes

Y sINo

Gollected

Type of Sample:
[X] "Low Concentration
[] High Concentration

Sample ID.No.:
. Sample Location:

Sampled By:
C.O.C. No.:

(1) 2oz. Jars .

.(1) 16oz. Jars

.' ,(3) Encore Samplers

", Container Requirements

SOIL SAMPLELOG SHEET

NSWCCRANE

N0845 CTO 0315

("lI:] Tetra Tech NUS, Inc.

[] Surface Soil
[X] Subsurface Soil
[] Sediment

" ;, [] Other:
[] QA Sample Type:

Project Site Name:"
Project No.:

NA NA

Method:

NA

Monitor Readings

(Range in ppm):

• NA

Analysis

VOCs (8260B)

Percent Moisture

Gamma Spectroscopy

••

See Revised Figure 3-1

~4

Gamma in sample = ~ ~ 10 cpm

•• Signature(s):

MS/MSD
~

Duplicate 10 No.: ((". /l
"~~l

•• 
( I tJ Tetra Tech NUS, Inc. SOIL SAMPLE LOG SHEET 

, . Page. , of 1 

Project Site Name:. NSWCCRANE Sample ID.No.: 01TPOG:.O 5"0 to 
Project No.: N0845 CTO 0315 . Sample Location: 01TP OG; 

.' Sampled By: F. Ramser IT. Rojahn 

o Surface Soil C.O.C. No.: l:f3 g5"' 
[X] Subsurface Soil 
[] Sediment Type of Sample: 

;, [] Other: [X] . Low Concentration 
[] QA Sample Type: 

.. 
[] High Concentration . 

.... ,.... ..... .' " . . 

1m r.R VA' 

. Description (Sand, Silt, Clay, MOisti.Jre;et~ . iDafe: I ~I ~ . Q!1". Depth' Coior 

ITime: 105"0 ( '(tz:L e~~ :~,~,... +C,.c...J!r"'( ~S/lrl....Q '" 

iMethod: ~eAc-~ Hot' 8Jc.t,r q-C/ ottJ G"(t~ 
, 

;.,. 

IMonitor Reading (ppm): O· 9. .. ' .~ ."., .. 

Date: . Time Depth Color: Descr'l'lIU' (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA .~ 

Method: -----NA ~ 
Monitor Readings .n ~ 
(Range in ppm): __ V~J- .. :.' -~ 

---.,-

• NA .~ 

~ .. 

Analysis , . ,",Ulnall'''' Requ~,,,,",,,",,, ~ollecied .Other 

Y9Qs (8260B) ..' ,(3) Encore .. Sall'fJ'''''' Yes V, 

"'",,,,,,"i Moisture (1) 2oz. Jars Ves .'"" ; 

Gamma .(1) 16oz. Jars Vrfi/No} . 

. .... 

.. 

,. 

.v~ ... --ISoil Group No. S See Revised Figure 3-1 

~l. : 
Gamma in sample = ~)t (0 cpm 

, 

• ....... . " • .. . 

Signature(s):.. ... ... 

MS/MSD Duplicate ID No.: ., 

~f{)L. ~~. ~ -
'.f 



Project Site Name:
Project No.:

oSurface Soil .
[Xl Subsurface Soil

.0 Sediment
oOther:
oQA Sample Type:·

[11:) Tetra Tech NUS, Inc.

•

..f. ."

Page_\_ of -L .'

OHP Oe()~
OHPc>8' .
F. Ramser I T. Rojahn

Lt38S-

Description (Sand,Silt, Clay, Moisture;'etc.j··

Type ofSample:
[Xl Low Concentration
oHigh Concentration.

Sample ID No.:
S<;lmple Location:
'Sampled By:
C.O.C. No.:

....}. -
Color

SOIL SAMPLE LOG SHEET

N0845 CTO 0315

NSWCCRANE

Depth,Time'Date:

Gamma Spectroscopy

••• '.

(1)" 16oz. Jars

NA

(1)·2oz. Jars'

Container:Requiremenfs' .

NANA

1----+------....,i--:--~-=......lI!:f-:--~~-:....--~----~----.,..-4'''·

NA

NA

VOCs (82608) .

Pereent Moisture

Method:

Monitor Readings

(Ra-nge in ppm):,

Gamma in sample = ~--'------" cpm

. See Revised Figure 3-1

" '

Duplicate 10 No.:

Signature(s):

( I ti) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

o Surface Soil _ 
[Xl Subsurface Soil 

,0 Sediment 
'0 Other: 
o QA Sample Type:, 

Date: 
NA 

Method: 

NA 

Monitor Readings 

(Ra-nge in ppm):, 

Soil Group No, 8 
Gamma in sample = 3 "lOot j cpm 

Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N0845 CTO 0315 

Sample ID No.: 
Sample Location: 

,Sampled By: 
C.O.C. No.: 

Type of Sample: 

OHP Oe()~ 
OHPC)8' ' 
F. Ramser I T. Rojahn 

Lt38S-

[Xl Low Concentration 
o High Concentration, ' 

, See Revised Figure 3-1 

• 

'.' " 



•

•

•

8.2.2

SWMU 01 Ground Water Sample Log Sheets

• 

8.2.2 

• SWMU 01 Ground Water Sample Log Sheets 

• 



['11:) Tel", Tech NUS,lec

ORP·: .

.ORP·

0\ -0\

Sainity

%

. 'Salinity

01GW 0\ 06

DO

DO

Page~of~'

Sample 10 No.:
Sampl~ Location:
Sampled By:
C.O.C. No.:
Type of Sample:

[Xl Low Concentration
'. []High Concentration

S.C. Temp: (C) TurbiditypH

NSWC.CRANE
. N0845CT00315

pH

Standard

GROUNDWATER SAMPLE LOG SHEET.

Volume

Project Site Name:
Project No.:

[] Oomestic Well Data
[Xl Monitoring Well Data
[] Other Well Type:1
[] QA Sample Type:

Date: "\ - cl.. 2> .:. 0 ~

. Method: ~"'\o...»"

•

. Monitor Reading (ppm): '_

Well Casing Diameter & Material

Type: 2' Dia. PVC

Total Well Depth (TD):

Static Water Level (WL): a.'b.
One Casing Volume(ga L

SEE LOW FLOW PURGE OATA"SHEET.

'.-~

.~ '!

Start Purge (hrs): '\ '\ 0 ~ .

•

. End Purge (hrs): '\ a "-\
. . Total Purge Time (min): ,,"\ 0

Total VoL Purged (g L):. \ 5 .0

Anafysis

VOCs (SW-846/8260B)
Nitrate + Nitrite (EPA 353.2)
Chloride &Sulfate (EPA 300.0) .
Total Hardness as CaC03 (EPA130.2)
Light Hydrocarbon & Hydrogen (Air Striped)
Light Hydrocarbon & Hydrogen (Aqueous)
TotaJOrganic Cartx:>n (SW-846 9069) ..
Total Inorganic Carbon
Volatile Fatty Acids w/Benzalkonium Chloride

HCI/4°C

4°C

HN03/4°C '

4°C

'.Container· Requirements' .

(3) 40 mL Vials v
(l) HDPE

.:f1) HOPE ,.'

,(1)' HOPE

(1) 22cc Evacuated Vial' .

(1) 40ml Amber Via'
,(1) 250ml HOPE,

(2) 40ml Clear Vial·'
(2) 40ml Amber Vial

Depth of pump intake U.0 ."I \ .

Signature(s): .
Duplicate ID No.:

t)\ ~~O\'·d~O\4..0\

MS/MSD

5\·0-0
81<6.3,\ .'

d.~(Co~ l;)(,,~)": '2;·-1o.'OO~
\,\,00 L.

, ... 

• 
[ I tJ Telea T,," NUS, '"' GROUNDWATER SAMPLE LOG SHEET . 

Project Site Name: 
Project No.: 

[] Oomestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type:1 
[] QA Sample Type: 

Depth of pump intake U. b . "") \ . 

5\·0-0 
&<6.3,\ .' 

NSWC.CRANE 
. N0845CT00315 

d.~(Co~ l;)6~)-: '2;.-10·OO~ 

\'\.00 L. 

Sample 10 No.: 01GW 0\ 06 
Sampl~ Location: 0\-0\ 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
'. []High Concentration . 



."'.~" ~r '

LOW:;FLOW PURGE DATA SHEET["FI::fetra Tech NUS, Inc.· ... ".

PROJECT: . NSWCC'RANE .
PROJECT NUMBER:' " .Nge66·D(O:iSttS···

, PROJEpt SITE NAME: .. SS\cQ~u .' 6 \
. ~

,.
WE.LL,.ID.: "0\ -0\ ..

. DArE:: '\-d~ - b lot' ..,.. . .•
WEATHE~:~d ... ~~'U $-~~:'"' ~ ,as co

Time" Water Lev.el 'DO .:ORP..

....." ..;- ,.-.,-
\\..·S .53 15 .~"'iS~"\d·\

· \\~<is ;::) ~'.' ~d.'3S·.O '0:·5"8 :\'\ ~'3\ . ~~\"3

Comments

,., "l\3""61 . d '8 '~l ~-'r '~:-5 T'Shru~~1 .~ool L.A: I("':).'-\'d.I;·\\.(.'\~ 1'·',~'-\,.'7I', "."
'\\,-'\~I ~~. I~I . <-..01 '\~D I /..':"~bol .1",(.;.1 3;q. 1<"l.d71\\.~2:a3I:":",.,,"",I' "

·\'\S9.I~<6".<ZSd.. I "l.5/ '\:C;b I L.,'3~()I-·"7"'17~-'·a,,~·lc"aal'\'\~\-,I·-\~":I<:.-\~o..."'v
'. \~A~I d. '8.<6.5" I ~.a I "\sol ~.·b\1 .."l'S~.1 \61t'l .. ~()I~\b-.9i~I-\c>.~1 \\
\"~",~I .d..~ . . <go 0.. I \h~S I Y"C;o I G.~~\ 1'./ <t>ot 1\ \ .. I~ ;':}.ol\\ .\, I- 7' \ 6.~ I "

· \ do~ ,I ' ;;t~ .6\ \. ,I \~:o I \ )=;01 &. .30 1 •"7"S s:l'9.;'7 10 .a~ 1'\~~'c\ I '-\'-'.3' I '\

'\d~~ 1:t<6. ,\.~ 1:\~.s·,1 :·\.~b I ~";SYI. 7q~t <6.~ 16. \91··\\.o~1 -\\..\,C\ I II

\d~"81 a~.<\'-\ I \:5.01· \:sO I G:.3\ Ic-~"iC:Jbl );·~-'f~-\~byr;..\~~~l----:-~~-~~
6. )"'b I I I .' \ (J

,.;,'"

.\ '.r."

Water duality t0eter(S/N) . ·6.,~&·OS':'c>$ A..,5i?:.·
, " pontrol Box Type. (SIN) .... , . ) b S '1 •" ... '. ;,., ." .

Turbidity Meter (SIN) . "~53Y~ '~~~o3 .,;.~

. SIGN~TURE(S)Q...: ~:[k' .. ' ;:

•
~ :;, ". '._ 1

'", •....

. '.

Pump Intake Depth:. \..\0 .,7\: .

.' '

.! .;

......

1'-

~. , .

PAGE~OF~, . .

•

. _ .• ,'.~". ~r ' 

( Itretr. Tech NUS, Inc,' ", , LovlFLOW PURGE DATA SHEET 
,. 

PROJECT: . NSWCC'RANE . 
PROJEC! NUMBER: . .Nge66·D(O:iSttS··· 

, PROJECT SITE NAME: SS~ "£"C:>u "0 \ 
. ~ 

. Water Lev.el 
Comments 

.... ' Water Quality t0eter (SIN) .. <\~& 05':'0$ A-..)[:::' 
. " Oontrol Box Type. (SiN) . . .... , ) 05 '1 .' " '. ; ... ,.'. 

Turbidity Meter (SIN) " ~5 3Y~, ,~::;~o3 ., ;C 

SIGN~TUR~(S)'Q~ ~K;' .',' 

.": 

..... ' ." 
:' . 

• 1'-

PAGE~OF~ 
• I • . 

. , 

'.,", . ,'.. : ..... . ',' ~. . . . 
" ... : ~: _, '.' 1 . ~~ ",' '. '"" .... 

• . ' • • 



Note: Analyte, method, and/or equiP,ment may be deleted from form if f)ot b~ing performed... . .': ". .... . . .

e Tetra Tech.NUS,lnc..

FIELD ANAlYTICAllQG'SHEET
GEOCH~M~~AlPARAMET~RS

.. .:j'

Pag~ 1 of 2 :.'

NSWCCRANE SamplelD No,: '. D\(xs.A;> O"\- 03

Sample loGation: C)\.:... 0 \ .

:Duplicate:' . D
r-----'-_.....BI<ink: . 0

I Caloniel"l Hydrogen

Dissolved Oxygen: .

Equipment: Chemetrics Test Kit '. Concentration: 0 .'. " ppm

Range Used:

D

Range

Oto 1 ppm

1 to 12pflm

Method _. Concentration ppm :

Analysis lime: '1'-\ (J '1>'

e··
Notes:

A!kalinity:
Equipment: Chemetrics Test Kit Concentration:") ·S . ppm

Range Used:

D

D

Range

. 10to'IOOppm'

50 to 500 ppm

100 to 1000 ppm

.' Method' i::onCe~tratiori'ppm

K-9810

K-9820 Filt~red:D.· .

Notes:

Carbon Dioxide:
Equipment: Chemelries Test kit

. '.

Concentration: ....~(j .ppm

Ran e Used:· Range Method COncentration ppm

10tolOOp m K.1910·

D 100 to 1000 ppm K-1920

D 250 to 2500 ppm K-1925

Analysis .lime: 1'-\ \ .l,

Notes:

DFiltered:

ppm

i .l,J " .')
Analysis lime: __'c.....::::OC_J_

Concentration: 0'· 0

Analysis lime: .i '-I cl to

Concentration: .0, y;~ ppm

o

Range: 0 - 5 mglL

Range: d -3.00 mglL

33

.Other:

Exceeded 5.0 mglL range on color chart: .

Equipment:

Notes:

Ferrous Iron (Fe2+):

Equipment: .'~ DR-8

Program/Module: 500nm

e
Noles:

e 

e·· 

e 

Note: Analyte, method, and/or equ'Rrn~nt may be delet~d from form if f)ot b~ing p'erformed., 

Tetra Tech NUS,lnc .. 

FIELD ANAlYTICAllQ~'SHEET 
GEOCH'I;MI.CAl PARAMETJ:RS 

.. .:j' 

Pag~ 1 of2 :.' 

Project Site Name: NSWC CRANE 
, ' , 

,Sample 10 No,: D\(xs.A;> o"\. 03 
Project No.: ' Sample loGation: 0 \.:... 0 \ ' 

, Sampled By: : Duplicate:' 'D 
r-----"-_-..BI<ink: ' [J 

, ,Field Form Checked as perONOC Checklist (initials): " ,,0/->, ," 
Fieid Analyst: <:. ~ ___ ~ 

Date: \ - ~3.-'O,-\ Color pH S.C. Temp. Turbidity DO Salinity', ORP (~h) 
TIine:\~5S (Visual)' (S.U.) (mS/cm) (lq '(NTU) (mgrJ) , (%)(+I~\mv) 

Method:, ~'x.c....\l~c."\..au:\.~.3J ./CI~'\\.O~",S.c.. 0.1'" -1··Le..: 
~.llJ;~O@!;~~!tW.~I~nf!.@M.~IlQN:~~~~i$~.f-~~~~~~~~~~?Ji~$~S~t-:t~~~~~~~~~~~~~~R'i 

ORP (Eh) (+1- mv) " Electrode'Make & Model: __ ~ 'Y,-;<.~=:!\~="""",,;:--~ __ ~...., 

'R~ference Electrode (circle on~r-Silver ChIO~ I Caloniel" Hydrogen 

Dissolved Oxygen: ' 

Equipment: Chemetrics Test Kit', ' 

Range Used: Range Me,thod _, Concentration ppm, : 

Oto 1 ppm 

D Ito 12pflm 

Notes: 

A!kalinity: 
Equipment: Chemetrics Test Kit 

Range Used: Rarige "Method' i::onCe~tratiori'ppm 

D , 10to'l00ppm' K·9810 

50 to 500 ppm K:9815 

D 100 to 1000 ppm K·9820 

Notes: 

Carbon Dioxide: 
Equipmeiii: Chemetries Test kii 

Range Used: ' ,Range Method COncentration ppm 

~ 10tol00ppm K.1910' 

D 100 to 1000 ppm K·1920 

D 250 to 2500 ppm K·1925 

Notes: 

Ferrous Iron (Fe2+): 

EqUipment:'~ DR·8 Range: d . 3,00 mglL 

Program/Module: 500nm 33 

Notes: 

Hydrogen Sulf~): . 

Equipment· 0s'C'y Other: 

E;OCe;;ded 5.0 mglL range on color chart: 

Range: 0 . 5 mglL 

o 
Notes: 

- -

Concentration: ,0, y; ~ ppm 

i ,l.J " ,') 
AnalySis TIme: __ '--",OC_../_ 

Concentration: 0 '. 0 

Analysis TIme: .i '-I cl to 
ppm 

Filtered: D 



Note: AnalYte, method; and/or equipm~ntmay bedelei~d from f'orm if not tie;'ingperformed,

TetraT,ech NUS; Inc,

FIELD ANALYTiCAL LOG SHEET'
GEOCHEMICALlpARAMETERS

Page"lof2':', ' •
...~

'CoriCl;;ntraoon:

Analysis '!ime:

Duplicate': , .' q
Blank: 0

'Sample 16 No:: .0\ <r,w"() f ():3. "

, Sample Location: "0\ -' 0 \

", .... '" . Concentration: . 0 0 0 ppm" '. >" ", '

DR:a _..: ' 'Ra~ge: 0 - 0,350 mgIL' Analysis !ime: ' \'''\ \ J .f.!ltered: 0
62 . ',',.. '.. ;i,

, Results: Y' ' Reagent Blank Co~ection: 0

DR-8

93

Nib'it.e(N02--N2::~~-:j.,'.
Equipment '~'

Pr~~~~~le: ' .

Standard Solution: .0
Notes:

Notes:'

All data fields have been cOmpleted as necesSary: ~ ,

, Correct measurement units are cited in the SAMPLING DATA block:

Manganese (Mn2+):

Equipment:' .~
programlModUle:~
Notes:

QNQe Checklist:

DR-8

41

Range:.O - 20.0 mgIL

•ConCentration:

Analysis Time: '

~.~ ppm

\'-\'=\0' Filtered: o

•
, Values cited in the SAMPLING DATAblock are consistent with the Grollndwate~SampieLo!! Sheet' r::g...-

Muiitplication is correct fqr each.Multipliert.able: 5:t'" . " .
Rnal calulated concentration is within the appropriate Range Ufed ~Ioc~: ' B"'"

, , Alkalinity Relationship is determined ~ppropriatlyas per manufacturer (HACH) instructions: ,Ikr· ,
ONCC sample (~.g., Std. Additions, etc.) frequency is appropri~te as ~e"thep;ojec~planning documents:,' ff
Nitrite Inter:terence treatment was used for Nitrate tE:lSt if Nitrite was detected: .. L11A-,

.. ,

.....

. ," .

. .. ",

••

.' 

Note: AnalYte, method; and/or equipment may bedelet~d from f'orm if not tie;·ingperformed. 

FIELD ANALYTICAL LOG SHEET' 
GEOCHEMICALlpARAMETERS 

TetraT,ech NUS; Inc. Page"lof2·:· .. 

. -Sample 10 No:: 
. Sample LOCation: '. 0\ -' 0 \ " 

Duplicate': .. ' q 
Blank: 0 

.. ~ 

DR-8 'Range: o~ 0.70 mgil 'Coriikntraoon: () ,. 6 ... pp,m "':". 

93 Analysis '!ime: i'i 'Ilet 9.)b:RIt~red: [] 

Notes:' j '71i ... ·•· 
." ' ... i.~\ .i:~' : ... ~.~ .. ~.:.,:. :"':r: .. :' ".:~,.~:>' :" .~ 

'. .... • . Concentration: . 0 0 0 ppm' '.'" Nib'it. e(N02--N2::~~-:j.. '. 
Equipment .~. DR:a _..: . . Ra~ge: 0 - 0.350 mg/l' Analysis !ime: . \'''\ \ J .f.!ltered: 0 
Pr~~~~~le: .. 62.' .... ,. ... ii. 

Standard Solution: o . Results: y' . Reagent Blank Co~ection: 0 
Notes: 

Manganese (Mn2+): 

Equipment:' ~ 
programlModUle:~ 
Notes: 

QNQC Checklist: 

DR-8 

41 

----

Range:.O - 20.0 mg/l 

All data fields have been cOmpleted as necesSary: 

. Correct measurement units are cited in the SAMPLING DATA block: 

• ConCentration: 

Analysis Time: . 

~. ':\ ppm 

\'-\'=\ 0 .' 

. Values cited in the SAMPLING DATA block are consistent with.the Grouiidwate~Sampie Log Sheet' r::g...-
Muiitplication is correct for each Multiplier table: 5t'" .... .'. ....; 
Rnal calulated concentration is within the appropriate Range U~ed ?Ioc~: . [3"'" 
Alkalinity Relationship is determined ~ppropriatlyas per manuf~cturer (HACH) i.nstrllctions: .[kr .. 

ONOC sample (e.g., Std. Additions, etc.) frequency is appropriate as per th€iproject planning documents:.· 

Nitrite Inter:terence treatmen~ was used for Nitrate tE:lSt if Nitrite was.detected:... L11A. 
Title block o~ each page of form is initialized by person ~o performed this QNOC Checklist: 

..... 

. .. ', 

Filtered: o 

. , 

. ,' . 

• 

• 

•• 



.., .
Salinity.:' . ORft .

SampledD No.: 0~GwoZo3 .
Sampl~Location: .d/~;O.Z-
Sampl~d .By: --,.,.~~,~~;.,..'-=#2,/.":"~:""';=:,;.y.::::'~-'--.---

C.O.C::No.: 4.39 g..~ Y:33 3
Type ol Sample:
. '[X] Low Concentrati.on ~:.

'[] High'Coricentrati~n

Turbidity.

NTU"

S.C. Temp.(C) 'Turbi~ity . DOpH

'NSWCCRANE

N0845CTO 0315

. GROUNDWATER SAMPLE LOG SHEET.'

Color . pH S:C. Temp.

Visual : Standard mS/cm' °c

Volume

/Z4 d '

/-Z6-t:74-

oDomestic Well Data
[X] Monitoring Well Data'
oOther Well Type:
o.QA Sample.'Type:

Date: /-Z~-~4

Time:

Date:

Method:

('n:;] Telm Too. NUS, '""

•
pc:lgeLof~.r------------------~---...;;~~~

Project Site NamE::):
Project No.: .

Monitor Reading (ppm): . -

SEE LOW FLOW PURGE, QATA'SHEET

Well Casing Diameter & Material

Type: 2" Dia. PVC

Total Well Depth (TD):

'. Analysis

VOCs ($W-846/8260B)

Nitrate + Nitrite (EPA 353.2)

Chloride & Sulfate (EPA 300.0)

Preservative.· .

..

. Container Requirements

.(3) 40 nlLVials

(1) HDPE

(l)HDPE

Total Hardness as CaC03 (EPA130.2) HN03/4°C (1) HDPE.

zo.. /
-/0," I

'j .Z./

,.' .

ifJ.74- '.
t 4~ ,
~".'

. ,~a4"'". t,,1f .

(2) 40'ml Clear Vial

(1) 40mlAmberViai .

. :(1) 250mlHDPE '

(2)40ml AmberVial

(1) 22cc Evacuated Vial'

Sigriature(s):

rG~~~"/r. /d,7¢' .
I r' .; 2-d" I .

Vo.latHe Fatty Acids w/Benzalkonium Chloride

Total Inorganic Carbon

Total Organic Carbon (SW-846 9069)

Light Hydrocarbon & Hydrogen (Aqueous)·

Light,Hydrocarbon & Hydrogen (Air Striped) .

. Depth of pump intake .,....-'~...L..-;"---.:.

• MS/MSD Duplicate 10 No.:

OI..rRO/Z6 d '9- 0 /

. GROUNDWATER SAMPLE LOG SHEET.' r. LJ Telm T"h NUS, 'oe 

.~--~------------------~~~~ 
Project Site NaniE::l:NsWC.CRANE SampledD No.: 0~GwoZo3 . 
Project No.: . N0845CTO 0315 Sanipl~ Location: . d/~;O.Z

O. Domestic Well Data 
[Xl Monitoring Well Data' 

. 0 Other Well Type: 
o .QA Sample:Type: 

MS/MSD Duplicate 10 No.: 

ol..rRo/Z6d''9- 0 / 

Sampl~d .By:7;~,j..9H,v 

C.O.C::No.: 4.39 g..~ Y.33 3 
Type of Sample: 
lXl Low Concentrati.on ~:. 
'[] High'Coricentration 

rG~~~"/ r. /d,7.e· . 
If .; 2.d ,./ . 

ORP 

zo .. 1 
-/0." I 

'j .Z.I 

ifJ.74- '. 
t 4~ , 
~".' 

. ,~a4"'" . t "If . 



(1bretra Tech NUS, Inc..

PROJECT: NSWC CRANE
PROJECT NUM.BER: N9OiQ. t:>e4~
PROJECT SITE NAME: M(;86

LOW FLOW PURGE DATA SHEET

WELLID~: OJ ~oz.

DATE: I-ZG - 04-
WEATHER: OV4"",,<<:Arr #' C!~6e .

Time Water Level Volume Flowrate pH Condo Turb. ~DO Temp. ORP Comments
m~(:I;i~~Wtw ~ffit;tD1~1'~w;tJJ1"70~;)I~iZ~.~'i1l"''"''Ci1 J1i'tl$lw~lImIi;m~m'lNm'IDJ)'tp;j I('m~~ Ii{t~ jif~~~~*f;;'~({Q~tJE\ ;~.. ~!:liml1flmir.t:· . . ,rrL,Cm' . ~. \Lt~.~}~%~J!;~.... "", .....,~ ... _,. ,.. , ..,<, .".. , ...,.;, . . ,1" . .1 ••• • .......... :.... J,.,." ..• Jit~l'., . LJ.. ..,d

/045 /0,9/ -' - - - - - $~A,I A v-
/055 /1" 38 /. / //0 6> '3~ 0./77 24- 11.4Z 7. 0 5 ..... 20Z. C'~':4""

/'0$ //, j Z- /.7 k.O ~,$~ ~ /7/ Zz.. ')K 475" + Z./I I,

1/15 I/- 50 Z,~ 9'0 7.f?4 '0.177 IS * 7., :;,4 + 214 ( ,
I/ZS' I/. ~I .~. :i" 9c; ~, 3 t;; l:},J78 /; ~ 7.8! + z,s L •

//31 /1. Sib 44 y" 6,36 0,177 /4 ok 7- 77 j:.. ZZ.I '(

114.;- 1/. b I ~.5 ?" ~,36 ~~/7? /3 ;K 7.?/ ,.J. ZZ4 . ( ,
11:r,- I/. 66' L..Z 94 ,6,37 tJ,j7? /3 .#- 7. ~.r -I zz.,7 l ,

/705'" //-6f 7,1 ~o 6·37 CJ,/78 9,6 :If' 8,21 +Z~cJ II

JL/S" 11·72. B.O 9tJ ~,11 t:J.17£J 6'-6 71< 9,0.3 -f-ZSZ I'

/2ZS- II. 7~ ~.9 9(J 6. .3i- 0·/78 5',9 ~ gj3 +Z34 tI

/z..~S 1/ 71 Q.8 ,a c:.. <3 0,/77 4·4- ~ ~, /2.. +Z39 II .'
1240 - _. - - - - - - - :J-r"~7' .s;;,.-n...~/A/q

........
'~;.~: . Water Quality Meter (SIN) ... .••.•Ol:;~ tiE (. .4:A;;

Control Box Type (SIN) .' , : :' :A/.. . . . .' .
Turbidity Meter (SIN) i. ;,.;0;9 \ "'b..:~ ·yd.-czt .:: ~ ..
StGNATURE(S): ~~,. ..•..

. .~> .. ': . .' .. ':
'. ..-.. . . ... ",. '. ". '.", .... .,.. .:..-. ~ . ", :... '.... , ",'

•••• •

• • ;".'/. t' ..~. c

.. Pump Intak.e D~ptn .' /$'/34·
.~'" ."... . .", ..;

.,' P;(66u"" ..w7,,:~ /,,f#.~~.
"

.'. ~,.;,::,.

'PAGE~OF~'

•

[ I,t}etra Tech NUS, Inc,,' LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE WELL 10:: ---.,;.....,:"::..' 1i;....~-=o;..;.Z.=--_.-.:...-___ _ 
PROJECT NUM.BER: N9OiQ. "e4~ DATE: I-ZG - 04-
PROJECT SITE NAME: &1(;86 WEATHER::...-....;.-=O;..:;v.-=~~:;.<;..;:<:A::;..;..t..[ !...r....;#:;t.· _. -=C!.~~6!!:.1:e~· _ 

Time Water Level Volume Flowrate pH Condo Turb. [*00 Temp. 

~ Comments 
I,,~.-~ .. 

, " ~! , , 
~"I 1Llt.f. . 

/095 /0,9/ -' - - $~.,£,I A .~ 

---;t5S5 /I~ 38 /. / //0 ~.3~ o 177 24- /1.4Z 7,oS I ...... 2.0z. C' L"A_ 

1'0$ // .. ~ Z- 1.7 k.O 6,$~ o 17/ Zz. ')K .d7? .;. z.// I, 

JI/5 I/. 50 Z,~ 9'0 7.!?4 0.177 /S -ok 7.::'4 + 2/4 ( 

/li~- //. ~I .~ !i" 9c; ~. 3 t;; () 178 /; ~ 7. 8~ + z/S L • 

h;-) //. Sip 4.4 Y" 6,36 0,/77 /4 ok 7. 77 j:... Zz..1 '( 

)74? //77 5,3 ?" ~,36 t:J~ /7? 13 :K 7.'7/ ,.J. ZZ4 . ( I 

II:),";::' I/. 66' L....Z 94 6.37 t:J;/7? 13 .#- "7. ~ f" .; 2Z,7 l , 

/7e>5'" //'6J' 7,/ ~t:1 ~,37 C),/78 9.,6 :If' 8,27 +.210 /1 

/.7/7 1/,72. SO 9() ~,11 ~.I7.$ -~~~ 71< 9,0.3 -f-Z3Z /I 

J2.ZS- If, 7~ -~.9 9(J 6.3i- 0,/78 :Y',9 .l( gJ3 +Z.34 tI 

/L~S II 71 ~ 8 ,a ~.(3 °,/77 "I,</" ~ 13, /2. +23. 9 II 
" 

1240 - -. - - - -'. :J-r,,~"'G "t!/N'(j 

.. : . . . ". , •. !. 
. • I • 

... . . 

~o~~~~~!niy~:t~~/~:N)" ':0,'118 ~(. M; 
Turbidity Meter (SIN) \.;-.;0;9 r~-.:~'Y~<J·t .:: <- ' ... 

. ~~-1~Ec ' 

• , • t'). C 

'. Pump ·Intak.e D~Pt~~ /~/j4 .," 
.~." .. ' . 

'. SIG,NATURE(S): 

. .(' P;(66u"".w7p~ /'.tf#.~~ .. 
• '.I " • " . 

" .' ' . ~·:,.i ::. ';.~~.' 
'PAGE~OF~' 

•••• • • 



Tetra Tech NUS Inc·'•
i
F

-I:
.f

t~<·· '~:""':~~; .:: ~

Note: AnalYte, method; ,;'l.nd/orequipment may be deleted from form if not being performed.

FIELQA~~LYT'CAL LOG'SHEET
GEOCHEMICAL PARAMETERS

Page 1 of 2,

••
·'·;r:

•

"
.Proiect Site Name: ~ ,NSWC'CRANE Sample ID.No.:- 01GWOZO ~

Project No.: N0845 , . Sample Location: CJ/- OZ- ':!:. • ,.

Sampled By: ~ £",);1-#"'-/ Duplicate: -.; D
'Field Analyst:· .' .. -r~ " .. J3lank: 0

9t!:>
. .. , ..

Field FormCh~cked as per QAlOC Checklist-(initials):
",

Date: /-Z6-t:)4·. . Color pH S.C. Temp. Turbidity DO. sale ORP (Eh)

Time: 124cJ (Visual) (S.U.) (mS/cm) (lq (NTU). (mgll) (%) (+/- my)

ij()(j:.R.EA~;r..,t'~/#L.' c~ ... -y ,10,33 o.)/~ ~,.''a.', ~.}t ~ - d.3~

-ys-/OAP (Eh) (+/- mv) . , Electrode Make & Model:. .

Reference Electrode (circle Onl3):t§i1ver-Silver Chlorid~/ Calomel/Hydrogen

Dissolved Oxygen: , ,.,.
Equipment: Chemetrics Test Kit -,,Concentration: ~. 5 ppm.

Range Used: Range' Method Conceniratiori ppm
..

0 ;.... Oto lppm K-751 0 Analysis Time: /?dr
[H/ 1 to 12 ppm k-7512 5.~

;'

-
" Noies:

.' ., ...
",

-.
Alkalinity: ,

:~,8Equipment: Chemetrics Test Kit Concentration: ppm

. ,',

Range Used: Range Method Concentration ppm

'0 10\0100 ppm' K-981 0 Analysis Time: /#2 "

~ 50 to 500 ppm K-9815 as
0 '100 to 1000 ppm K-9820

.. ' ,
Filtered: 0

..
- -

Notes:
:

'.

Carbon Dioxide: ", ...

Equipment: Chemetrics Test Kit Concentration: /~ ppm

Range Used: Range Method Conce'ntration ppm

~ 10to 100 ppm K-1910 J~ Analysis Time: /42-cJ
I]J-' 100 to 1000 ppm K~1920 ~

0 250 to 2500 ppm K-1925

- -
Notes:

Ferrous ,ro"E~
Equipment: DR-850 . DR-8 Range: 0 .. 3.00 mgll Concentration: O,d ppm--

. ProgramIModule: 500nm 33

Analysis Time: /129
Notes: Filtered: 0
Hydrogen Sulfide (H2S): Range: 0 .. 5 mg/l

Equipment: ~ . Other: Concentration: 0, (), ppm

ceeded 5.0 mgll range on color chart: D Analysis Time: /4:£0
Notes:

• 

• 
"-i': 

• 

i r 
. /: 

.f 

'''''~<'', .. ~~:~~.~;.::.~ . . 
Note: Arialyte, method; ,(l.nd/orequipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc." 

FIELQANAL YT,CAl LOG 'SHEET 
GEOCHE'nhiCAL PARAMETERS 

, Project Site Name: ~ ;NSWC'CRANE 

Page 1 of 2' 

ProiectNo.:N()845 ' Sample Location: ,d/- (> Z 

'Field Analyst:, -r,(t . 
Field FormCh~cked as per QA/QC Checklist-(initials): . 

Duplicate: ,D 
r-----:-----,Blank: 0 
9t!:> 

':!:. ' 

~. Date: /-26 - c;>4', Color, pH. S.C. Temp. Turbidity DO. sal8 ORP (Eh) 

Time: 12~() (Visual) (S.U.) . (mSlcm) (lq. (NTU). (mg/l) (%) (+1- my) 

Meth9<l:.R£A~;r./~/4L .·c\...i ..... -.rIo,.33 O.)/~ % .. "\'a. ~.}t ~. d.~~ 
$~Rg~i~Ot~g¢:rlQNl~.@y$I$JJN~Q~AI!Q~21"'t~~:"~'~,~~M@~~;fgs..~~;:;"55:~}i."~Bg"02:";;;~i~~~~§?"~t<;';;~~%,~~~f;);~;;;;:;;:11~'~:;~it~!i:j~~~;;b~5?~~ 

ORP '(Eh) (+1- mv) Electrode Make & MOdel:_-:--Y~s-.:::/~::::::==;;;::==:---,--:--:-_--:
Reference Electrode (circle onl3):('Silver-Silver Chlorid~1 Calomel 1 Hydrogen 

Dissolved Oxygen: . 

Equipment: Chemetrics Test Kit . . Concentration: 
- . .,. 
~. 5 ppm . 

Range Used: Range' Method Conceniratiori ppm 

0 Oto lppm K-751 0 Analysis Time: 

ffi" 1to 12 ppm k-7512 5.5 

" Noies: 

Alkalinity: 

Equipment: Chemetrics Test Kit . Concentration: 

Range Used: Range Method Concentration ppm 

'0 10 to 100 ppm' K·9810. /#2 Analysis Time: 

~ 50 to 500 ppm K-9815 as 
." 

0 '100 to 1000 ppm K·9820 Filtered: D· 

Notes: 

. Carbon Dioxide: 

Equipment: Chemetrics Test Kit 

Range Used: Range Method 

~ 10to 100 ppm K-1910 

I]J-' 100 to 1000 ppm K~1920 

0 250 to 2500 ppm K·1925 

Notes: 

Ferrous 'ro"E~ 
EqUipment: DR·850 . DR·8 

. ProgramIModule: 500nm 

Notes: 

Conce'ntration ppm 

J~ 
-. 

Range: 0 - 3,00 mg/l 

33 

Hydrogen Sulfide (H2S): Range: 0 - 5 mg/l 

Equipment: ~) . Other: 

~d 5.0 mglL range on color chart: D 
Notes: 

Concentration: ..... /'-._~_. ___ ppm 

Analysis Time: /42-c) 

Concentration: O,d ppm 

Analysis Time: /1,.29 
Filtered: 0 

Concentration: (J,d. ppm 

Analysis Time: 1~5'O 



Page lot 2

. .

Note: Analyte, method~ and/or equipment may be deleted fromtorm if not being performed.

FIELD ANALYTICAL. LOG $H'EET
. GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.:

r.' •. Project Site Name: . '. NSWC CRA~E .Sample ID No.: . 01GW 02,03
.sampie Location:' 'c 7':':'0 ZProjeCt No.:

Sampled' By:

. Field Analyst:

.sultide(S2~.,. " .•.
Equipment:·'~

ProgramIModule: 6l0nm .

.N0845

DR-8

93

Range: 0 -0.70 mgIL

Duplicate: . .P': .
Blank: '0

:......

Concentration:. 0, 0.3 'ppm
Analysis Time: /1,37. ;';

. '~" ~\.

'Filtered: .cf ..
Notes:

Nitrite (N02-~N):

Eq~ipment: e
ProgramIModule:

Results: __,--_Standard Solution:

Notes:

o
DR-8

62
Range: 0 ~ 0.350 mgll

Concehiration:", O~~o:q.4:·,:~;··:Pp~:~~ .-
. Analysis Time: . '42,l " FiIt~;~;ttJ:<-:

Reagent Blank Correction: El: .

AU data fields have been completed as necessary: If
Correct measurement units are cited in the SAMPLING DATA block: G-'"
Values cited in the,SAMPLING DATA block are consistent with the Groundwater SampleLog Sheet: 8'"'
MUlitplication is correCt,for each Mu/tipliertable: ~ .'.

Final calulated concentration is within the appropriate Range Usedblock:;. ~

Alkalinity Relationship is determined appropri~tiy as per manufacturer (HAtH) instructions: ~.
. . . - .

. QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:" .~
Nitrite Interf~rence treatment was used for Nitrate test if Nitrite was detected: EJ· .
Title block.on each page of form isinitiaiized by. person Who'performed this'QA/QCChecklist: .. [3-:" .

Manganese~.

EqUipment:~

ProgramIModule: 525n~

Notes:

QAlQC Checklist:

DR-8

41

Range: 0 - 20.0mgIL

Concentiation:,t;J.. 1
AnaIYsis'Tlme! /144

ppm

:~iIte;~;. tJ

. , ."~

. :.

.., :.: ~ .... :

•

c .

. ~

·-··of

'.-, :.,.', .';

•••

c ' 

, ' 

Note: Analyte, method~ and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG $H'EET 
, GEOCHEMICAL PARAMETERS 

r.' . 

Tetra Tech NUS Inc' Page 1 of 2 
" 

, Project Site Name: "NSWC CRA~E ,SamplelDNo,: ,01GwoZo3 
ProjeCt No.: 'N0845 ,Sampie Location: 'c /.:.:' c Z 

~~~~~~~----~----~----~ . 
Sampled' By: 

, Field Analyst: -r/C. 

.SUlfide(S2~, ' " '. 
Equipment:' '~ DR-8 __ 

Program/Module: 6l0nm 93 

Notes: 

Range: 0 -0.70 mgIL 

:.', ..;, . ~ 

Duplicate: , [J': , 
Blank: '0 

Concentration: , 

Analysis Time: 

: : .... 

O,cj.3 '~pm 
/137,'; 

Nitrite (N02'~N): 

Eq~ipment: e 
Program/Module: 

DR-8 __ Range: 0 ~ 0.350 mg/l 

Concentration: 0:'0:4 4:~:;;p~~~' , <':'" .' 
,AnalysisTime: '42,l " FiIt~;~;ttJ\-:.-: 

Standard Solution: o Results: __ '--_ Reagent Blank Correction: E:l: ' 
Notes: 

Manganese~, 

Equipment: ~ 

Program/Module: 525n~ 

DR-8 __ 

41 

Range: 0 - 20.0mgll 

Concentration: ,;t;) .. I ppm 

Analysis'Tlme!, -,-1-('--14':--4"':',:-,";' : Filte;~:' tJ 

Notes: 

QA/QC Checklist: ,e-

AU data fields have been completed as necessary: 

Correct measurement units are cited in the SAMPLING DATA block: ~ 

Values cited in the, SAMPLING DATA block are consistent with the Groundwater SampleLog Sheet: ~" 

Mulitplication is correCt,for each Multiplier table: 
g---, ' ' . 

Final calulated concentration'is within the appropriate Range Usedblock:., 

Alkalinity Relationship is determined appropriatiy as per manufacturer (HAtH) instnictlons: 
. . . - . 

'~" 
, QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:" 

Nitrite Interf~rence treatment was used for Nitrate test if Nitrite was detected: El 
Title block ,on each page of form isinitiaiized by,person Who 'performed this'QA/QCChecklist: 

. ~ 

."'! 

' .. :'j", .', 

• 

• 

'.' 



SEE lQWFLOW PUR(iE DATASHEET

GROUNDWATERSAMPLE LOG SHEET

Pagel'of3

~7.·~

; :

(1) HOPE

(1) HOPE· .

(1) HOPE :.'.

(3) 40 ml.: Vials

Sample 10 NO.:.01GW . - C> 3>03
Sample Location:<:=> \-b?>

. Sampled By: . ~ ~ (X?.--e~ \-
C.O.C. No.: . 'A~5$J' ..
Type of Sample:·

[Xl Low Concentration'

oHigh Concentration '.

Turbidity

Container F1equirementS'-

4°C'-.

'HN03/4°C

H2S04l4°C'

Preservative' .

: HCI/4°C

NSWCCRANE

N0845CTO 0315

oDomestic Well Data

[Xl Monitoring Well Data

oOther Well Type:
oQA Sample.Type: .

. )\nalysis .

[11;] TetraTechNuS,IOC.

Project Site Name: .

Pro~ect No.:

VOCs (SW-846/8260B) -'

Total Hardness as CaC03 (EPA130.2).' .

Chloride&·$ulfate (EPA 300.0)

Nitrate + Nitrite (EPA 353.2)

•

•

light Hydrocarbon & Hydrogen (AirStriped) -

light HydrocarbOn & Hydrogen (AqLieous)

Total Organic Carbon'(SW-846 9069)

Total Inorganic Carbpii.- -.'

Volatile Fatty Acids wlBerizalkonium ;Chloride

Oepth of pump intake \ 0; 13'

4°C

4°C

. 4~C

-i°c '.
4°C

(1)22cc Evacuated Vial.·

. (1) 40iniAmber Vicit .

(1) 250ml HOPE '.
(2) 40ml Clear Vial
(2) 40mlAniberYiai ..

d..\. (...
3.~·.·· ..

\ ~}·I (:1 <'3~ - 3,.0~.'9-.~ \\. ~<o L

Duplicate 10 No.:MS/MSD•

• 
[ It} Tetco T"h NUS:'~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: . 
Pro~ect No.: 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA SampleType: . 

d.. \. (.,,' 

NSWCCRANE 

N0845CTO 0315 

3.~'.·· '.. '. " .'. 

\ ~:y (:1(,3') ::: . 3.0~.&. ~ \\. ~<o L 

MS/MSD Duplicate 10 No.: 

Sample 10 NO.:.01GW . - C> 3>03 
Sample Location:<:=> \-o?> 

. Sampled By: '. ~ ~ (D _-c ~ \-

C.O.C. No.: . 'A~5$J' .. 
Type of Sample:· 

[Xl Low Concentration' 
o High Concentration '. 

. ( 



{"fI:)Tetra Tech NUS, Inc,

PROJECT: NSWC CRANE
PROJECT NUMBER: ,Nge6&N'Q B~:S'

PROJECT SITE NAME: ' S\J...:)~v ' Q\

'"

LOW FLOW PURGE DATA SHEET

WELL 10.: 0\ ~03
DATE: '\ - \~ - 0':'\ '
WEATHER: \50....... ~'I Go ... ).., @ ~o

\3'S'1
\""\o~

.\\.\\~
\~~'-\

;1 \'-\ ~~.

) \..\ \-\ '-\

"~.:s~
'.50'-\

. \:5 \"'\,
:1 )5d'i
;1 '5.::;~
"\s~~
:).~ y.:;~ ,.

)t.:.o~

) (,.. '\ ""\
I ,~~'-\

,<o~\..\

)L.~"4

\<"05'-1
)..,<,,"-1'

}114

,~.~\

,~_o..o...

\.\.. \ 6
'-\. \ C\
~.J5

3. ~,~ '"\
~.a.:s

~ . (~'-\

&.t,C1"fS
- ~.~~

4. (... \
'455
~. :S~

1..\ . lo~
" \..\,. ~~
". '-\. <..5

i...'\. ( ... C"\

. '-\' . /,., d
t4 I,.,' (j

W.Lf')

'-'.<"'0

~'\'~~D .Q,0l ~.~'71- .\\1 ',I ,aD I d..3G::>1l..;<;S-~ 1- ~Y,.7·1~\'\~''t':\o\1.\<:'t'la,1
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.",<

Water Quality Meter (SIN) .. "":%(T'O,Sg:, A.)",
Control Box, Type (SIN) , ,' '. '_A
Turbidity Meter (SIN) .4 55\ '''::530' 3>

~tGNATURE(S4~..t$~~ .,

• •

, Pump Intake Depth,' '\p. "~'.
~., ..

PAGE Q..oF3

•

'" 

t It}Tetra Tech NUS., tnc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE WELL 10.: 0\ ~ 03 
PROJECT NUMBER: .Nge6&,N'Q B~:S' 
PROJECT SITE NAME: . S\.J...:) ",,",v . Q\ 

DATE: .\ -\<:>." - 0':'\ . 
WEATHER:~o.... ... ~'\,. Go "')..7 @ ~o 

Water Level 
Comments 

Water Quality Meter (SIN) '''':~ <'::r OS~ A..A.. 
.control Box. Type (SIN) ."::: .: ," .=:14' ." : 
Turbidity Meter (SIN) . ",,;rS3\ :"'::536<3 .. '. ' .. 

'~IGNATURE(S4-:z:$0~, 

. Pump Intake Depth.' . \P .,~\" 
~" .. 

PAGE Q..oF3 

• • • 



LOW FLOW PURGE DATA SHEET
•

(1tretra Tech NUS, Inc.

PROJECT: . NSWC CRANE
PROJECT NUMBER: ~Jgg6e ..r,(09>'-\ S
PROJECT SITE NAME: .~ >. ys=nl,,) C \.

• •
WELL 10':6\ - 0.3
DATE: '\ - )0,. - 0'-\
WEATHER:\? <---\9 ....~~ . aOo .

>.:i!""(~;~~)"f~Ir.\;r('r=~t·r;~:I>~~=~~);::"I~~~:~;;'Jlt;:~:;~)?il~(sp.%:~) .1.~;llwr~;tt~:,;)~I~(:~:;;)~.,~lp("'~~~«~I~(:~I·:~.~flltt~(~:~)l,~?,:o,t DrS:.~ ~ it;; ·"U.~.(),W;i,;I;.""'~' ~~ ~,,·ga, 'I{ . '.i \tS\im&;i,ml!il; fi1 jiF~1{;:)&"";':-'J~ lil·l!rt,.CI\T1 f,j ~.!':ii i!~m>"'J}J11h; F.. ;mg/."""lil \it \""'.~SlU.$',il ~141. 'roWi £'m(\iJ

Comments

\1d.o..l '-\.Lh I '\~.3S I O.O""r-. I /......(,..0 I :\01 I 30 I ?'.{,,~ 1.J6,_~~ I L~7.3
Yl3~1 '4.(,,( I \~.~51-h.~D-1 to.Cool ,\D~I-3~ r-.~,~sl S.SD I 2>'"),~

'\J '-\""\ I '-\ I l~ () I a o· ')5I o.~ a I ~. <J 0 I .\05 I a"1 I .3,..~ <0 I .s. ~ ~ I 2>'") I ~

"

~~O--V
, \

I~~ ?uvo-..
u

Pymp Intake Depth )0,_ "?.'.

"'.'

Water Quality Meter (SIN) .. ~?>G~'f~ ..J::.,.~
Control Box Type (SIN)' '.;:: " .. :. ".; A ~.". ',' : . ....

<T.urbjdjtYMeter(~.).. ., i¥$,;::?>$Q7.; .
SIGNATURE(S): "" .. ,". . . ."~">"

.. ; . . ". .... .:. . ... ..'. '. . ';' :. :....."~:... '. '. ' . '.' .... .~; " .. -::;.\

_., .'
,t'

c,
.:.:'"

" . ~. ,,, .'.... ',~"

;.
~, :

PAGE S.OF-3

• • • 
[ I bYe"a Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: . NSWC CRANE 
PROJECT NUMBER: ~~gg6e ..r,( 09-'=\$ 
PROJECT SITE NAME: 

WELL 10.: 0 \ - 0.3 
DATE: \ - \0., - 0 '-\ 
WEATHER:\? <---\9 .... ~ ~ . aOo . 

Time Water Level 
Comments 

Pymp Intake Depth -:-:-:-~ ..... \O~,.=-\ ...... · ?.~'~ ......... _ 
. ;" .. ", '. /" . ~,: 

. "".' 

. - ; ._'. PAGE S.OF -.a 
". . . ..<:; 

... . ~;, ......... ', . _: • f ~ 

. " ....... .' "" .. 



SEE LOW FLOW PURGE~DATA;SHEET

•

•

ORP

. i·

(1) HOPE '.

(1) HOPE; ,

(1) 'HOPE ' .

(1),250tnl HOPE ;"

, (3) 40 mUViais '

(2) 40r:n16ecilr Vial

(2) 40.r:n1 AmberVial

(1 )40ml"AmberVial

,"··l

Page~of

,1, .'

Sample IDNo.: ,01GWQ,=\ 03
SampleLocation: , 0\ 0':\

. Sampl,ed By: ' ~ • (76 g,. '<~3

,C;O.C. No~: ' Y3:'67 '
Type of Sample: '

, [Xl' Low CQn.cefltration., ,
o High Co.n~entratioh

(1) 22cc EvacuatedVial'

Container Req~ireiTients '

,
·O~.s

H2S04/4°C

PreserVative

NSWCCRANE

N0845CTO 0315

GROUNDWATE.R SAMpLE LOG SHEET

, Analr,;is

oDomestic Well Data
[Xl Monitoring Well pata
oOther Well Type:
oQA Sample Type:

[11:] TWo Toch NUS, Inc

,Project Site Name:
Project No.:

Total Hardness, as CaC03 (EPA130.2)

VOCs (SW-8461826b~)

Nitrate + Nitiite(EPA 353.2)

Ught HydrocarbOn & Hydrogen (Aqueous).

Total Inorganic Carbon

, Chloride,&iSulfate (EPA 300.0)

, Volatile FattY Acids w/Benzalkonium Chloride

, Light Hydrocarbon & Hydrogen (Air Striped)

, Total Organic Carbon(SW~846 9069)

Oepth of pump intake •• 0\:3> :~'''i> ' , .
!..... '".

3'-\·00:'
, ,:- \ <0'•. "1 a

,'\"") .a~ (."" l.>~ -=. 'a..~d..~cSC :: \ O. <0 to \....

MS/MSD, Duplicate 10 No.:
•

[Il] Tot", T "" NUS. '00 

, Project Site Name: 
Project No.: 

o Domestic Well Data 
[Xl Monitoring Well pata 
o Other Well Type: 
o QA Sample Type: 

3'-\·00:' 
, ,:- \<O'.id,. 

GROUNDWATE.R SAMPLE LOG SHEET 

NSWCCRANE 

N0845CTO 0315 

Sample IDNo.: . 01GWQ,=\ 03 
SampleLocation: . 0\ 0"\ 

. Sampl.ed By: ' ~ • (76 g,. '< ~3 

. C~O.C. No~:' Y35s'7· 
Type of Sample: . 

, [Xl' Low CQn,cel'ltration., . 
o High CO,n~entratioh 

!.... '". 

, , , .. 

, '\"") .~~ (.) l.>~ -=- . ct . S d.. ~~ :: \ O. <0 to \.... 

'; 

MS/MSD, 

• 

• 

• 



• • •
• [11:fetra Tech NUS, Inc

PROJECT: NSWC CRANE,
PROJECT NUMBER: NeeSe lio ?>'-)S
PROJECT SITE NAME: SY..:r£<')\d ,0\

LOW FLOW PURGE DATA SHEET'

WELL 10.: <> \ -C"'\
DATE: \ :.. aO .. 0 .....
WEATHER: ~. $h.l ..('Yn~ , \ ~o '

Time I Water Level IVolume IFlowrate I pH I Condo I Turb. I DO I Temp. I ORP
, '

"" ,,' V~~;'l~, '%;"m~, "I"".' " '>'1- ,,~'~ -; ,tintl*~¥''WUf.mx;ry: < ",,' P\iiQ.". , ; 'tUtt#. o_ifJ«: - ,,~ ,', "--:-ll\'.~ ·~V"'''lQ~Ljj)r\?J::ltJt'f.,~ ..... ',,~ • "',, "'. '
.1lf1i$.;l)l1lir(imt1¥6:;I~ti~€;m rfi~'a~'" 11\tl.~mlmi)~ Illls~Ul~lIltm.Slc.m~m llNii.UJj)lj f~rI~i'iiIJ!l),j1, 1(~el$I.l:Js)~ ~~Bm

Comments

----- ----

'- - -

\\

,\

II

\1
I I

II

II

II

r
1/'

, J
'I

<.:: "-, '~' ~v""~
I I I I I I

PAGE &.OF a- -> '

"

Pump Intake Depth @3:.~ ~\,~, "

c'

Water Quality Meter(S/N),;q<6&C>:50j 44,.
. Control Box Type (SIN) ,.,':" '/\/ ;4;:': ' - '; .... : '

• ' Turbidity Meter (SIN) '.yIi0) '. ~: 33>0;$ , ' , . ;

".SIGNATURE(S):a;6~~;:
. . - - - .. ~ .

., .. '-.1".'".-

• • 
[ .'bretra Tech NUS, Inc LOW FLOW PURGE DATA SHEET' 

PROJECT: NSWC CRANE. WELLID.: <> \ -C'=' 
PROJECT NUMBER: ' NeeSe Ko S,-)S 
PROJECT SITE NAME: SY..:r£<J\J .0\ 

DATE: \:.. aD .. 0":" 
WEATHER: ~. 50 :c"",v.... 

,.~ 

Water Level 
Comments 

Water QualityMeter (SIN)" ,9:<6&0:5 OJ Ii 4-' .. 
'Control Box Type (SIN) , ": .. 'tV;4;:': - '; c, ':< ' 

Pump Intake Depth @ 3,:. ~ ~\ > 
.! •• , , 

, Turbidity Meter (SIN) ,y 5 0) ~: 3?;.C);5 , " ' 

SIGNATURE(S):a~, 6~~,:, ','.". 
'.' . 

, > ' 
'.' . - . -..\ ," ... - ..... '.. :" .. ; ..... (";~ .: .' "'.: . 



, Salinity':'S.C.. Temp. (C) TlirbiditY .' DO,pH

N0845CTO 0315

, NSWC ,CRANE

GROUNDWATER SAMPLE LOG SHEET'

Volume

Project Site Name:
Project No.:

[] Domestic Welf Data'
[Xl Monitoring Well Data
[] Other Well Type:

,[] QASample TyPe:

.. [1lb] TetraTe<h NUS, '00

r-------...-.----------..;;...----~~---------p-' a...;9;..e,;;;\;;;;";."O_f.;;~;;;;';;;';'.." .'
, ,

Sample 10 No.: 01GW(j>,r;° 3
Sample Location: 0 \ - 6 S
Sampled By: ' "Go'~R?s '
C.O.C.No.:' i3'3~ l7' H'i@
Type of Sample: ,

[Xl Low Concentration ','
[] HighConpentrC!-tion

Date: '\ - ~c.. - 0'-\'

, Monitor Reading (ppm):-

Well Casing Diameter & Material

'Type: 2" Dia. ,PVC,

" Total Well Depth (TD): '33.<'"

/,"
I

'SEE LOW FLOW PURGE PATA SHEET
.. static Water Le",el (WL): ~.'-\

• One Casing Voiume(ga )': \ •

• Start Pwge (hrs): \\ B,
, End Purge (hrs): \ ~37

, Total Purge Time (min):) ~ ,

Total Vol. Purged (ga):

Analysis

VOCs (SW:84618260B)

, Nitrate + Nitrite (EPA $53:2) ,

, Chloride & Sulfate (EPA 300.0)

•Preservative; ContainerRequiretn~nts"•

(3) 40 rilL Vials • '

(1) HOPE
(1) HDPE',

•
" Total Hardness as GaC03 (EPA130.2) HN03l4°C

(1) 22cc EvacuatedVial

light HydrocarbOn & ~ydrogen (Aqueous)

· T9tal Organic CarbOn (SW-846 9069) l\a,$O 4°C'

(1) 4OmlAmber~Vial

,(1) 250ml HDPE ' ,

,'-.!.!"
(2) 40mi Clear Vic:d

, (~) AOml Amber. Vial

b ,0..-'(Y"'if~ ,
\A...) \;. :: )S. 0 ~

""\ '" ..'b.' - 'g .' 0
-'. .'

Duplicate 10 No;: ~'", ' -:7
~'00 \ 0"-\ 0" '

33·<0
\'-\ . '--\

'\ 9t ~'6l. (. \63),~3,\3 ~~'
, \,,;<q;SL '

Depth of pump intake,~,~'5~

Total InOrganic CarbOn

Volatile Fatty Acids w/Benzal~onium Chloride

... (tL] T ... Ted> NUS, '00 

Project Site Name: 
Project No.: 

[] Domestic Welf Data· 
[X] Monitoring Well Data 
[] Other Well Type: 

.[] aASample TyPe: 

of pump intake· ~.~'5~ 

33·<0 
\'-\ . '--\ 

GROUNDWATER SAMPLE LOG SHEET' 

. NSWC .CRANE 

N0845CTO 0315 

p .. ,. of ~. 

. . . . 

SampleIDNo.: 01GW6,r;03 

Sample Location: 0 \ - 65 
Sampled By: . ..6:0. ~R?s . 
C.O.C.No.:· i39~ lr H'i@ 
Type of Sample: . 

[X] Low Concentration ... 
[] HighConpentr(!.tion .. 

'Ja7(6'1 . ~ b .lk-'(V"i f~ . 
. . \A...) \;. : \ S. 0 ~ 

""\ '" .. 'b.. - ~ ,. 0 
-'. .' 

'\ 9t ~'6l. C. \6 3).~3,\3 ~~. 
. ~ \,\;<q; S L . 

Duplicate 10 No;: 

0"-\ O'\. . 

• 



•.'

("lI:fetra Tech NUS, Inc.·
PROJECT: NSWC CRANE
PROJECT NUMBER: Nge6e " <:> "'5<:t$
PROJECT SITE NAME: s...~v 0 "

••
LOW FLOW PURGE DATA SHEET"

WELL 10.: .6, .- 0 'S
DATE: \ - ';;\...b - 0"'1

. WEATHER: <.::'\~~'iL 30"
I

•
Time Water Level Condo Turb. DO Comments

,\"Y::2·.,.~ - ~~'\;., _
\~S -------,;;,\0./ -,- .; u

, . ~,5; 3.0 -\\,~

3. <E;- - \ do·,
~. t:> -\'6,. \

\~ I ", is' I ~?>J Eu-"~ L ;crsl"\~~· q_5"" I \-.53'1C'2>.a-, 0 -:-0,· I ~ ~ (.. "¥ I - \ c~I',
'\ cl~I '\ <"6 • S b I l.,'. do. I YO j't,. q (, I ) .G3>"II ~:7 I~ .0 I. I~· '-7 I - ) '-\. ~
\d ·01 "8,,<0 ~~

~~~~e~~....f;4~--+--4---+-----:,-~~~~!:::::;.;..~!.=fa- ~

.1\

II

c::::::.~~ b '-ol '\(~

)a5a
'\3~
\2> \ ~

I \ '?,~_."

\~~?,..:;
---
\ '2.-:2.,'7

'"8"./0
a\ .~O
.~d ."BD
d3 .~()

dJ. '-"\n
~ <t5 en)

~-3

\.z5.(q
\~.q

-dD.~

'~3",

;i~.~

1/

\ I
t (

~

, '"TI-
ll!:) '" \ - ;,..., • ('~ "'"t

-

O~V~ ). ,",', n.~

'\ 1'\ \;

~,.l ~"'75""""IT\. 'fl.~
__. .1 ....... \ I ..- '" --

: .

Wat~r Quality Me~er(S/N)' ' a..~ &'0 SO$." .~A ,", '
Control Box Type (SIN) .' - M~' i' .'

Turbidity Meter-(8/N) . "):\53:\' 0003:'

SIGNATURE(S):9.:'·~.. ..:-_.
-.

Pump Intake Depth a~ 3.~. _

~ e;tl*oo(""t'""\. o~ ·~c:.<~L:-· :al ,<'1

\ <!.7 0 .

,.~AGE.aOF~. '

• ' .' 
[ Itt"tra Tech NUS. Inc .. LOW FLOW PURGE DATA SHEET" 

PROJECT: NSWC CRANE 
PROJECT NUMBER: Nge6e <:> "'5<:t5 
PROJECT SITE NAME: s... ~v 0", 

Time 

,1\ 

'/ 

\1 
t ( 

'-

) ~. Q.~ -. ~ \: - ~ 

", 

'i " " " 

. . , 

Wat~r Quality Me~er(S/N) , a.. ~ & 0 SO$. '~A", 
Control Box Type (SIN)" /VI'-h' i' , 

Turbidity Meter(S/N) , '<;;\53:\' 000.$:' 

SI(lNATURE(S): 9.:" ~..' ....... . 
-, 

WELL 10.: , 6, ....; 0 'S 
DATE: \ - ';;\.b - 0 'i 

'WEATHER: <.::'\~~£ 30" 
I 

" 

," 

,';.-

: .... 

• 



. , . . .

.Note: .Analyte, method, and/orequipme~t may be deleted from fo'~ if .not being perform·ed~

f~] FIELD ANALYTICAllOG SHEET
GEOCHEMICAL PARAMETERS .•.

Tetra Tech NUS~ Inc.. Page 1 of 2

Proiect·Site Name:

Proied·No.:

NSWCCRANE·.

N0845

, . Sampl~ ID No.: ... 01 GIN <:>5 63 .
. Sample Location: .. 0 1 - 'CiS

ORP (Eh)

(+1- m~)

;' D~pliCate: [J
,'Blank: [J .'

,r-'G"'"""'1r-:'"-flJ---'-"-,!.. .

Sampled By:

. Field Analyst: .~~~ .

Field Form Checked .as per QAlQC Checklist(initials)::iii ' . ,.
Date: \ - ~'7 - c~ . Color 'pH . ' ':s.c. !emp. . Tu·rbidity· DO . s'~ii~itY ..

Time: O~\Q (Visual) (S.U.) : . (.:nS/cm)(lC) , (NTUL ... (mgll)(%)

· Method: ?~'";>"'"~'......... ~e."'-\. ~. ·,"',1-52$ .1).(" Y'..~!O\' -

oap (Eh)(+/~ mv) i Electrode Make & Model: Y"5:,,····. .' .',~
... Refe:enc~Elecirode (circle o~e): (siIver-SilverChl~;<::alomel r HYdroge~

Dissolved Oxygen:

· Equipment: Ctiemetrics Test Kit . ; bincentration: _~_';_:(=O__ ppm

Range Used: Range Method Concentration ppm

Alkalini~:

Equipmel)t: Chemetrics TestKit.

.[J
'G""

Notes:

Oto l'ppm

',1 to 12ppm

K-7510 Analysis Time: ) 0,&3

&>ncentratii:>n: ppm •
. Range Used:

o
Range' Method

10 to 100 ppm . K-9810

con6entiation ppm"
, '.

.AnalysisTime:. lOa 1

o
50 to 500 ppm: .... 'K-9815
'. . . -,

100 to 1000 ppm '~-9820' . Filtered: [J
.:' " '~

Notes:
,":',

, '~'J----;[J=__+..:..lOO=..:i=-o...:.l000::..:..:....!:p:.!:.pm:.,;,;,~._. ..:.... K:.:,-...:.1;;:.;920=-'._.J...-'----.,.---,.----1

[J 250 to 2500 ppm K-1925

Carbon Dioxide:
Equipnient:Chemetrics rest Kit .

. .'

Range Used: .Range ,MethOd

c::J:·l0 to 100 ppm. . K-1910' 4()·· .

~cEmtration: '10. .ppm .'

iO~i .

Notes:

· Hydrogen Sulfide (H2S): Range: 0 - 5 rilgIL .

Equip~ent: . .~). . . . Other:

Exceeded 5.0 mglL range on color chart: D

.. . •
ppm

0- () . ppm

\OSD

..'.t.,

COncentration: : ';'~>\1 0:

COncentration:·, .

Analysis: Time:

"-0'

Rarige: 0 - 3.00 mgfL

33

Notes:'

.. Ferrous Iron (Fe~);"

· Equip~ent:.·~ DR-8

ProgramIModule: 500nm

Notes:

. . . . . 

. Note: .Analyte, method, and/orequipme~t may be deleted from fo'~ if .not being perform'ed~ 

f~] 
Tetra Tech NUS~ Inc .. 

oap (Eh) (+/~ mv) 

Dissolved uxvCl~n: 

· Equipment: Ctiemetrics Test Kit 

Notes: 

• Ferrous Iron (Fe~);" 

· Equip~ent:.· (@ DR·8 

FIELD ANAL YTICALLOG SHEET 
GEOCHEMICAL PARAMETERS .,. 

10f2 

. Sampl~ ID No.:'·· C>1GW<:>563 . 

. Sample Location: '. 0 1 - 'CiS 
D~pliCate: 0 

r'-:::or-,,--"""'-, 
Blank: D.' 

DO . s'~ii~itY • ORP (Eh) 

.- Cbncentration: ~:;o ppm 

Analysis Time: ) 0,&3 
'. 

" 

". 

eoncentratii:>n: 'aSO ppm 

. Analysis Time: ld.·a 1 .'! 

. Filtered: 0 
,',", 

~cEmtration: '10. _.....:....~ __ .ppm . 

",' 

Concentration: : ';'~>\1 0: ppm 

ProgramIModule: 500nm 

Rarige: 0 • 3.00 mgfL 

33'. 

. Range: 0 - 5 mg/L . 

. Other: 

Exceeded 5.0 mglL range on color chart: D 
cOncentratibn:.,· 0- o ppm ----,---
Analysis: Time: \OSD 

Notes: 

• 

• 



Note: Analyte. method, and/or equipment may be deleted from form if notbeing performed..

Tetra Tech NUS Inc...

. FIELD ANALYTICALLOG SHEET
GEOCHEMICAL PARAMETERS

Page 1 of 2

Project Site Name:

Proiect No.: ..'

Sampled By:·'

Field Analyst:

Sulfide (52'):

Equipment:.~
program/Mod~.

Noies:

, .NSWC'CRANE
..

N0845.

93

.. ".,

Sample 10 No.:· 01GW bSQ3
Sample Location: 6) -05'
Duplicate: D
Blank:D

Concentration: .O. 0 ppm

ArialysiSTime: \)'\$ FiIl~ied: ,0 '. ,

~ '. '. :'

'. Nitrite (N02'-N):

Equipment:, .e .
ProgramIModule:

Standard Solution:

Noles:

Range: 0- 0.350 rngIL .:

Results: _--,-__

Concentration:, .' 6" Q7) G. ppm

Analysis Time: \ (j 35 .Filtered: [j

Reage~t~lankcbrrectiori: d '.
...... '

All data fields have been completed as necessarY:'. Q'
Correct measurement units arecited,in the SAMPLINGOATA l:llock:•
Manganese (Mn2+):

Equipment: -'8"
Program/Module: 525n~

. Notes:

QAlQCChecklist:

Range: 0 - 20.0 rngIL

41

Concentration:

Analysis Time:

\.6 ppm

\O'-\$' Filtered: D',

'.
"[3"

•

. Values cited in. the SAMPLING DATA block are consistElnt with the Groundwater.Sample Log Sheet: .

. Mulitplication is ~rrectfor each MUI;iPlierta:ble~ Gi...··· ",' ',- ., '.: "
Final calulated'concentration is'within the appropriate Range Usedblock:l3" "

Alkalinity Relationship is determined appropriiltlyasper manufacturer (HACH) instrudions: ~
O..VOC sample (e.g., Std. Additions. etc.) frequency is ~ppropriate as per the 'project planningdcictiments:

Nitrite Interference treatment was used forNitrate test ifNitrite was detected:'El ' , ' ,
Title block on each page,of form is initialized by ~rson who performed this OAlOC Checklist: ,[3<.:

-,,"

~ ...

• 

• 

Note: Analyte, method, and/or equipment may be deleted from form if not being performed. ' 

Tetra Tech NUS Inc." 

Project Site Name: 

Project No.: 

Sampled By:" 

Field Analyst 

Sulfide (52
-): 

, FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

, ,NSWC 'CRANE 

N0845 , 

Page 1 of 2 
.. ,,-, 

Sample 10 No.:, 01GW bSQ3 
Sample Location: (:)) -05' 
Duplicate: D 

Blank:D 

Concentration: '0. 0 ppm Equipment: ,~ 
program/Mod~, 93 ArialysiSTime: \)~:s FiIt~ied: ,0 " . 

Noies: 

" Nitrite (N02--N): 

Equipment:, ' e ' Range: 0- 0.350 rngIL ,: 

Concentration:,' 6" Q7) G. ppm 

Analysis Time: \ (j 35 'Filtered: [j 
ProgramIModule: 

Reage~t~lank cbrrectiori: d " Standard Solution: Results: ~ __ _ 

Notes: 

Manganese (Mn2+): 

Equipment: -'8" 
Program/Module: 525n~ 

Range: 0 - 20.0 rrigIL 

Concentration: 

Analysis Time: 

\.6 ppm 

\0'-\ S' 
41 

, Notes: 

OAlOCChecklist: 

All data fields have been completed as necessarY:', Q' 
Correct measurement units arecited,in the SAMPLINGOATA I:Jlock: 

'[3" , Values cited in, the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet:, 

, Mulitplication is correcttor each Mul;iPlier 'ta:ble:' Gt.'" .- " . .. .. ": " 
Final calulated'concentratiori is'within the appropriate Range Used block:[j" . " 

Alkalinity Relationship is determined appropriatlyasper manufacturer (HACH) instrudions: ~ 
O..VOC sample (e.g., Std. Additions, etc.) frequency is ~ppropriate as per the 'project plannlngdoctiments: 

Nitrite Interference treatment was used for Nitrate test if Nitrite was detected:' El ' , ' . 
Title block on each page ,of form is initialized by ~rson who performed this OA/OC Checklist: ,13<,: 

-,," 

Filtered: 

" 

~ ... 

...... ' 



GROUNDWATER SAMPLE LOG SHEET

Salinity .

•, 01GW OG!io3 .

Page'i"'of~

. SamplelD No.:
Sample Location:
Sampled By:
C.O.C;' No~:·
Type of Sample: .
.' [Xl Low Concentration
'0 High Concentration

N0845CTO 0315

. NSWC CRANE ..Project Site Name:.
Project No.:

. 0 Domestic Well Data
,[Xl Monitoring Well Data

: 0 Other Well Type: .
tJ QA Sample Type:

(11:] T,lm Toro NUS, Inc

Method:

, Monitor Reading (ppm): -

SEE LOW FLOW PURGE DATA SHi::ET

•
(1)HDPE

(3) 40mL'iials

"Container Rl!quirements, Preservative

1740

',/536

Analysis

Nitrate + Nitrite (EPA 353.2)

Chloride & Sulfate (EPA 300.0); ,

, VOCs (SW-846/8260B) ,

, Static Water Level (WL):' .10
. TotaIWeIfD~pth(TD): 93.5

. Well Casing Diameter & Material

Type: 2' Dia. PVC

, One'Casing Volume(g /6J

Total Hardness as CaC03 (EPA130.2) HN03/4°.C (1) HDPE

Ught Hydrocarbon'& Hydrogen ,(Air Striped)

Light Hydrocarbon & Hydrogen (Aqueous)'

: Total Organic Carbon (SW-846 9069)

Total Inorganic Carbon

Volatile Fatty Acids w/Benzalkonium Chloride

, , Depth of pump int~ke 8j,Zi"" Td/ dP' f~~EAI' .

&7J:M ~;:5cUE,i.-· ..;

(1) 22cc Evacuated Via'

(1) 40ml Amber Vial

(1) 250mI HDPE

(2) 40ml Clear Vial

(2) 40ml Amber,Vial

Signature(s): •
MS/MSD Duplicate ID No.:

. (Il] T,lm T"h NUS,IOO.· 

. Project Site Name:. 
Project No.: 

. [] Domestic Well Data 
·[XI Monitoring Well Data 

. : [] Other Well Type: . 
[] QA Sample Type: 

MS/MSD Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE. 

N0845CTO 0315 

Td/ d.c:- f~~E AI' .

. SamplelD No.: .. 01Gwo~o3. 
Sample Location: --=o::-:t.~ .. --=~~. :'-. "'---,-_..,.-. 
Sampled By: . "/':-/{o.l-4#;'/· 
C.O.C;'No~:· ., ~jb 
Type of Sample: . 
. ' [Xl Low Concentration 
'[] High Concentration 

Sainity· . ORP 

&7J:M ~,~5cUE,i.-· .OJ 870 / 

• 

•• 

• 



.-- •• •
['1b]Tetra Tech NUS, Inc.

PROJECT: NSWC CRANE
PROJECT NUMBER: N~o84S'

PROJECT SITE NAME: '/1686

LOW ,FLOW PURGE DATA SHEET

WELL ID.: CJ i -cj{; .
DATE: 1-2.1-04:
WEATHER: ~....tl'Y C/~ud~ -,3aQS·

. r :/

;m-,;,;~(::~)ijl~I~(eWt~':1'~~;;~~II~~;~,~~ :1~:,:~~I.(;~·§tll;!r:;;:'rllif1,:·~~:~~liIWi'ff~'~li~ltf(;~:·~~?$4·1~m1~:~~
~l:4: ilIl r;s~', I~ reA i~:.iil;l.Q.Q.Wlft 1"~;)'" 1"Jl\1 iga.'~I.i· il;Q '~"'0111l.'1)/ "',,., c, J. ..' 1l!f,'IJ II{ 'm. ".(;m: i'I . !iM\i!II$I,"~;";;c. Ii;\;~mg,~)! '.', ·~Qstus'.'11 l!fl!,: •~m,'(IJ@)<l\ii

'-.99 1/,15.3 I 3,0

~.9~ II. /73 12,j

hOL I /,/g 2. I· 7,4f,

, I

,t
It

/I

#I

Comments

.i

r'

II

tl

il

II

I'

S~~r-r ,P4'~&

t:LI!'A~

.$"~""~J' .,..;';'4'

4.77 I 9.67 1-1- ///

...__. I ___

''-- I ~

/. e7 I 10..4' I+33

;,571 I c),54 1:-+ Zl-1

1~2 I }(;J;47 I +--32-

1,77 I 9.90 1+40

/. ~/ 1,,,..5£ 1+ z-s-

1."31 Id. 4C 1+ ZlJ
1.48' I /0.1-5 1+2.-7

I.~Z I /C/4~ 1 '-130

z,4"7 I /o.Z(.) I.;·~

/,{;4 I/u.4~' I+- 3"3

1.63 I /tI.4.~ I+Z9

J.58 . I/o·5~ I·f-2..4----

7.·0Z Ii. JJ/:.~ I, 5", '!5'

f7,63 I I. (j 94 I - J 7

7,(JO I j./40 I 3,4-

~:9r IJ. It;,5" I 2,.-5

;;;, 96 II, /871/. 5'

6.1~ 1/.19.8·10'170
~,?~ II, /9? I /, tHY

~ . 9 C, II, /. 80 I J. 7

~ ...9~ 1/,l9fJ 1",25"

. tC~ '6/l. /88 I /. J

/"0
/Od

/30
130

---
/11°

IS~

13°

/36
13°
;~o

J30

/30

/3 d

~.:'"
4.8

I .. 0
-

2.. 0

7,4-

/0.0

.~, ,

I 1,3

B.7

t~.C)

IZ~h

'I". ,&>
L5'".Z

L'7.9g

~7_ 9S"

67. 91
~7.6o

--

If!, "7, 9 j- ~

6.':,7.-,S-
~7.9S-
~8,OO

68,~

68.00

~B, o::s-

6'(~LO .3
68. 0'5"
&>R, (}-S-

i746

;7:00

ill',4(j

I/~()

IL':.l'If"\

J~3C

i&/O

17,d

Jc,~o

i620

-

1745"

l55~

·1,2..0

1!130
1/~40

,'''.'"1,;;,-

/tP~f~~<~(' .
~. .

',."

Water Quality Meter (SIN) 'c»~o£/6 #:.
Control Box Type (SIN) /1/It:;: .'
Turbidity Meter (S/N}'i;(''Y' .,.: _;.O~lt/~'f;Z98.

SIGNATURE(S): ..'~:::
.' .' "., ,'. ; -'." , ,.,-,,, .

. PU,mp Intake Depth 8/~6-/ '

PAGE? OF <::.

'{-",

·-- •• • 
(lLtetra Tech NUS, Inc. LOW ,FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE 
PROJECT NUMBER: N~o84S' 

WELL ID.: _....,.-O_i_. -_"_6_·...;,.,......-_____ _ 
DATE: 1-2./-04 

PROJECT SITE NAME: . ~11~6:.:..111:S:::llll6",,--_~_ WEATHER: ~ .... tl'Y C/~ud...., -,Sa oS . 
--~.~~,~-==/7~~-=-~ 

Water Level Volume Temp. ORP 
Comments 

.. "', 

Water Quality Meter (SIN) 'C)),#/o£/6 //A:. , PU,mp Intake Depth' . 8/. i6-'/. ' 
Control Box Type (SIN) . /1/ d::;: .' 
Turbidity Meter (SIN) ,,/-7 ,. _ ; o~ lfl-fz ~ 8 

SIGNATURE(S): ~.:-
" . " ". ; ,",.. .~" ..... ' .,.,,, .' 

PAGEL' OF <: 



GROUNDWATER 'SAMPLE LOG SHEET(n:) T,tm Teo" NUS, loe •

r--------.....;..------~----------~.-;..--~-.;.;;.......__'.;..pa;;;;.;g::.;:e~/_· ;;;;..of;"",;;;;~;;;;;.·;....,· . •

Project Site Name:
'Project No.:

oDomestic Well Data'
[Xl Monitoring Well Data
oOther Well Type:

. 0 QA Sample Type:

-18- l./3 .}.
1/3 C , .. Visual

NSWCCRANE

N0845CTO 0315

pH ." S.C•.'

Sample IDNo.: 01GW i::J7 0 Z
Sample Location: ,.....;:::0::,.:':...;..-:=:..0--=-7_"""7"" -'--

. Sampled:By: . .z:; /f!;.JA#r/
C:O.C. No:: ':i 31>b

. Type of Sample:
[Xl Low Concentrati9n·
oHighConcentration

Total Well Depth (TD): . 2.1.5 SEE LOW FLOW PUHG.EDATASHEET

(1) HDPE'

(1)HDPE.

..•...;

Container. Requirements..

, ..~ (3) 40 mL Vi~ls'~'

4°C

.' H2S041 4~ C '
VOCs (SW-846i8260B)

Analysis

Nitrate +.Nitrite (EPA 353.2)

Chloride & $ulfate(EPA 300.0)

Total VoL Purged (ga@.·,8,~

Static Water Level (WL): L5".91
· One Casing VoIume(g L 7.fj,

.E:::.n.:.:d:...;.P..::u;;.;rg~e....l(h:.:.;rs.::.):.:..:_...::/..:./..::2:::....=·~:...·,...---+-------+--..:...-+..,....-4'---.-:.....--f-..:...---1-'--........;;---,.::i~.:....-_-~-...:...".-"--'I'. '
Total Purge Time (min): / /tJ

, Start Purge (hrs): d' 9 S

· Total Hardness as CaC03' (EPA130.2)

· Light HydrocarbOn & Hydrogen (Air Striped)

HN03/4°C (1) !:lDPE" ..

(1) 22cc EvacuatecfVial ;'.

Light Hydr06artxin & Hydrogen (Aqueous) (1.) 40ml Amber Viai.

Total organic CarbOn (SW-846 9(69) .. 4°C ,(1) 250ml HDPE

•

>.- ,"

--':Y 2.5 '

}~/1 1~99

,(2) 40ml Clear Vial' .

(2)40ml'Amber;.vial

.Signature(s):

c'
/5. ')/1-4.1, 'T_o' ZO,'2Ji',

4°C'

4°C'

Duplicate /[) No.:MS/MSD

Total Inorganic Carbon

Volatile FattY Aci~s wlBenzalkonium Chloride

GROUNDWATER 'SAMPLE LOG SHEET (I L) Telm Te .. Ch NUS, I.nc. : 

r-______________ ~~------------------~--~--~--~--~~~.I-·~of~~~.·_. ~ 
Project Site Name: 
'Project No.: 

o Domestic Well Data' 
[X] Monitoring Well Data 
o Other Well Type: 

. 0 QA Sample Type: 

MS/MSD Duplicate 10 No.: 

NSWCCRANE 

. N0845CTO 0315 

pH s.c. 

Sample IDNo.: 01GW 070 Z 
Sample Location: ,.....:.;:0:,-;/..,;..-=:..0--:...7-:-,....... ____ -'--

. Sampled:8y: . . z:; /f'&,.JA#r/ 
C:O.C. No:: 'i 31>b 

. Type of Sample: 
[Xl Low Concentrati9n· 
o High Concentration 

Sainity . 

c· 
/5. ')11-4.1, 'T-"' zo,·2.Ji', 

ORP 

~ 



e ,e e
. ["Job}e". Tech N..!, Inc. LOW FLOW PURGE DATA SHEET

PROJECT: NSWC CRANE WELL 10.: WE>- /. cJ '7~ (:i}Z- ( u; _. c 7 ) .

PROJECTN.LJMBER: N~ 0942' DATE:' / ~/$ - 04-
. PROJEc''T:rSITE NAME: M 6li ($ WEATHER:- -./I?~c'/-'--,r,'7/J-=-y-=-'e.;-~...;,ov-·-:/.""':'r-(.~o-v-t:-""-~A->--6~?T"-z 0 ~

"."~";"-'.'''''' ,~:<J'~:1·1 ..,....~~•.~.', ~ ,::::"'_.l::-;;..6.~ ..~-\"..~.w _;...,._~ _><,•••.~.\.,,,.~ ,"-:..w~';"'~'_._,.':"':.. .._ .. _' :,., ..~~..' ~.. . ;. >
.•:<;.~~. ' -;. ~~~~-:<:"-. .~.'" .;. . ·'.<i.":. ;', ',':,'" :..~\~.....: .", :{:\~ "'~)'~I~~(:'r~~\:~-;': : ...~:.~: :::,:C:'.,~' :'i~;: _··~··;?:'~...~::;-'~·')Ii;....i~-"',.,--:"1n.~_ ....l;:.!i:.:;.;.;:-:{"~,i w~: -,.!.:- : .... :oJj,< ..., ~.;

Time . Temp.:· ORp·· ". " '. .
. Comments.

1~_~~I?!lI'

·~"'4..c~'pvAt:; ir
80 ;6;76. (). 9~/· 3. cr ·9 .Z.z.~·· 880 .,; 7.0 cLI.:,J1/o?

.. "9:>51 /6, La 1 l~ 9· Ij10· I 7~t.'" 1o, "1'4-41 0, fi.,5 lo-.:;l9 I /0,11 .. 1.- /o~·· I 'tLLr/I~.·
JOO~ I J6.6--:4--Tz.-R-I-JO ,-r--;7,/·ff-rb.·j:Z(&'1 0,10 I I. Z~ 1<:;".<';9 I .... 93ICLGA,.(
/o/:f·' 16.85/ 3.(J) r 80 '7.09IO,74Ilo,z5.i '·j,zz.1 '9,'4-'3 1-';':8Z, I c:.>L.£AiI(

;025'1 /7 "3 1 4.4 I· 80 I' ~,98 10"75'910,10' '1/·/8 1.~£34' 1-:7/ leL~A'<
. /0351 / 'J. to. -I. 5. t... I. 80 I 4.9 d 10 .I"17sl b. jCJ I /' /5' 11./8. L·.'~¢_ L eL.G4,(·
/04S-/ /'7. ze; . I (,,0 ., '80. I ~i83 Io. 79~'1 a.OO I 1. 0 5" 18.·ez.·,~:58. I i:~;IJiC

.loS51 J'7.¢J I ~,(;~ It4G·' ~.eo IO~8"5"IQ.. io IO.9~.IB.. 8SI·;..·!t41C!L4"/l.('

. /105 I 17,/t~1 1.3 - . l.· ~.s16.76 10,814 I a.i!/" 10.84 18,97·1 -51. r~~&4r1"

11/5·' /7.¢.l·- -I 7,95·1 to5: 1~·i.J.·IO,e/j-,.1 t!J,It) 1~.79 IB,[Q~:,I ._'5"t:J I~LEA;t( \
.1/ 'Z.:s I. 11.4~._ I A:~ r:t,'O I~· '7Z LO,BZ31 O./b ,lo,7a;., 18,e6: 1,,:.....~9 . ICLtfi1/l ' i

lip. I, .-'1 -:;"' ..... I -- .,. ~ .I - ·1-"1 "";"i 1- I .~. IJ&~,;1t;c... ·' 76;1(d""

.:.4 ~;

~,.,. :

l., I'

~~ .

1- ".

"":'.

..~'

Water Quality Meter (SIN)' '. ·O/A1od5"/tb.AIl
Control Box Type (SIN) '. ' . .,AIA. '.i
Turbidity Meter (SIN)' ~¥&5()."45"'S'

•:'SI~N~TURE(S): .....~: .• .
J ~~ ,": •

.f •

'P~r:np Intake Depth. ' ~4' zo
. : .t·:·

~
,

.....:.

...
.. J PAtiE~F.";2.

• • 
. [ I t}etra Tech N!, Inc. LOW FLOW PURGE. DATA SHEET 

PROJECT: NSWCCRANE WELL 10.: WE>- /. cJ -7- 8.Z- ( u; -' c 7 ). 
DATE:" I ~/$ - 04-
WEATHER: . M.ojr/,..·e/ov~r (OV~"'~A:ilJ zo~ 

.; , 
PROJECT N.IJMBER: 

. PROJEc""T:rSrrE NAME: M6·B6 

"Water Quality Meter (SIN) . . O/A1t:kb/&· Ad 
Control Box Type (SIN) . ".,AIA ., ) 
Turbidity Meter (SIN)" ~¥&5().~45".5 ' 

• :'SI~N~TURE(S): .... ~...... ••. . 

I ~ .' • 

.f • 

: -"" '. 

',' 

'. J PAGE~F" ":2. 



['lb) Tetra Toe" NUS, Inc .. GROUNDWATER SAMPLE LOG SHEEr. .' .

•Project Site Name:
Project No.:

o Domestic Well 'Data
[X] Monitoring Well Data
oOther Well Type:oQA SampleType: ,

01Gwq8(:J3

.,. ORP

mV

W.E$'-/-fktY?=
~/ld;J!t~

Sample IDNo.:
Sample Location:
Sampled By:
C.O.C. No.:, ;
TypeofSCiinpfe:

[X]· Low <.;;qncentratiori
o High Concentration'

NSWCCRANE
. N084!?'CTO 0315

Color1- -p4

Method:

Time:

Date:,

Date:

Method:

Monitor Reading (ppm):

Well Casing Diameter & Material . ;....

SE.ELOWFLOW~PURGE DATA SHEET

.\

AnalYsis

VOCs (SW-846/8260B)

Nitrate + Nitrite (EPA' 353.2)

Chloride & Sulfate (EPA 300.0) .

HCIl 4°C'

I 'H2S04i 4°C

.4°C

.Contain~rRequiremeilts

(3) 40 mt. Viats

(1) HOPE

. (1) HOPE

\ . •
Total Hardness as CaC03 (EPA130.2) HN03/4~C (1) HOPE,

Light Hydrocarbon & Hydregen (Air Striped) 4°C (1) 22cc Evacuated Vial

Light Hydrocarbon & Hydrogen (Aqueous)

Total Organic .Carbon (SW~846 9069)

(1) 40011 Amber ViaL

(1) 250ml HOPE

Tofullnorganic Carbon

Volatile .Fatty Acids w/Benzalkoniurri Chloride

4°C

4°C

(2) 40ml Clear. Vial

(2) 40rril AmberVial

.. Depth of pump intake Z d._76 ,
I

3/.20 -/2.37 ; i8.li3.X Odb-J= 3~Of;;,!;,1 d~< 1/.4" L

MSIMSD---j

Duplicate ID No.:

Signature(s): ••

[I L] Tetra Too" NUS,'oe . 

Project Site Name: 
Project No.: 

o Domestic Well 'Data 
[X] Monitoring Well Data 
o Other Well Type: o QA Sample Type: . 

, . Depth of pump intake Z d,' 76 , 

GROUNDWATER SAMPLE LOG SHEEr . .' . 

NSWCCRANE 

. N084!?'CTO 0315 

Sample IDNo.: 
Sample Location: 
Sampled By: 

. C.O.C. No.:, ' 

. TypeofSqinple: 

./ of 2. 

01Gwq8(:J3 
WAS'-/-~ 

r,/Id;J!t~ 

[X], Low ~~ncentratiori 
o High Concentration' 

ORP 

I 

3/'20 -12.37 ; i8.li3 oX Odb-J.= 3~ot;;,,;,1 d~< 1/.4,. L 

MSIMSD --- Duplicate ID No.: 

e 

e 

e, 



• • ."' .

[""A::}etraTechNUS, Inc. ."

PROJECT: NSWC CRANE
PROJECT NUMBER: NeQ69 c!)e4-:S-
PROJECT SITE NAME: /t1c:'i84

. LOW FLOW PURGE DATA SHEET

WELL ID.: h/£S· /- 8' 8·Z·
":'1;,':~.' . DATJi..:. .' i -/ 7 - <;)4

'\ .. WEA;(t:lE~: . .t,...j: 4 a ~:l
:. ~~. '. .. V

t ..

Time I Water Level I Volume I Flowrate 1 pH ·1 Condo I Turb: 1,0'<:( -, I Temp. I . ORP -. C t. '. ' .. ,. ..,' ." ., ommen s
~";';!Il< .c ,,~-. _", " _' -""I·->;I'!S€"+til'i. A'#'"-.p ','~d'i'!iij;'M;:\il#.... _', "_", ',,>0' ,'MN:"'!f'kiM;~-Jfi':::;!Whl* - i" 0.,. :'~;,: ,~?t.M;,Jtwkt~dh..,lP«;:,~,-~v~...,!,1':igp.A .1~(~1!f~ tfu~~1'!bf~lrtQ.¢)lttJ II'gQ1ZI!,}. i~roWltnJrj)I.s.1f~;i~ r~i:1ist¢r:1i1311J I1~Nml,!J.If~mgZ~ ~({eelsius\\Yil .~rn~l,;)f;"llIl ....

S~"'A..,t ;e'-e-c<i
..~LtE".f~

w/
.&+-0:<.04,,!e

l',e~;I"

{/334 I . /Z.~3B~_=Lz,,5._·_.r /z(:)_-;r-7~,43SI19 I~T)i-~9r':'~7~ I ..

:/YJ4. r /2..38__ J 3.G>.J· i;OI Z~ lo.4l7 I /5· 10.751 1/.:35"' 1-;;;;'9 ,: r '.,,-Ll~···

-<G8. ,'·... ,1.
-<6<&.<..,/' ':~d'

lo14}4.1 ,. z...~e . -1'&;. 9_ m~L1J'o~_,-_l 7~(;Iiil o-A-z.4T'.B..:Z' le.7z,' I "" 5-1- I-~ t I· tl

14241 IZ.3d--T~~o- lilO - '-"',,<J'W,4Z116:5"': Ia.·~ 1/;:.¢al~c::-4 I tI

; "A "2 ILl )'z.38 '1 Cit.·J·: 1-//{) .. 1: ?CJOIO~4t%lL3,3' I~.~· 1/~.54 .1-~..3' . I II

IA.1L1.il2.3-e -- -'I (O,Z- IJLO __i~'~ lo~~'l ~-f-:j·1O.gS"~IJI.t4-9-J"'~Z. '''\ tl

IA~Li I /2..38' lj/~3~LII~~,~4j7L-I.-?3iI9.5a11F47 I-&;Z I u,
J5041 /7 ';'8 .1 I Zo. 4-.' I)It>-J~t~;,:.~~l'1~·J-·l~TOJ~8, Iih4ai.. I-~ -t.. I l{

5C)-5f& -:'---:.'-. -I'~'':''-';- I' ~I'.~I-:-I .' ~r-I ;~: I-.~··- I -{1+';~~.4

1 '
~A~
./

.<0

..

.~.-;. .

\~ .. -

: I.,:
.",'"

..
.1,:' .>:J.)~;..•.

.-.... "".-"." .•...... ;

-,.; .

:. :" ", ";'.' 0,/:,., \~~'

-.;-...;';;:~:>;;,:: '..;."-' .. :- .>

" " c" • • ""i~~~.~i~~.~'

.\:k: ";,..,1
'~':":.' :~-.-'~, ..-

.20,7.~' :

...

".\.,··:~.~~~:~,~:;!:~1~;:~E]1£f~: ..

. ' .. ! j~I~~~:; .' I'
,

. "
.. ·.::;...7.•

:...~.. '" .......

',- ..-

..

·';;P.llmp Intak~ Depth
... :

'.~~

';/.
..... :-:.'

.."

',;.- .

.i.' .

Water Quality Meter (SIN)' ,·"(jiM()t;/4».,.;#./J,;....
Control Box Type (SIN) '.', '; ;/>///:: .. ':<':. >:..,~ .,:ti<;,,(}

Turbidity Meter (SIN) . ·~·'.4~fift0+~Lit:3£!?:3: ,<., .'.:....
SIGNAT.U,R,E(~): ~~:'{. . Ie.' ••.

• • ."' . 
[ IbretraTechNUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE 
PROJECT NUMBER: N9969 c!)84:5" t., 

PROJECT SITE NAME: /t1<:i BG 

Time Water Level 

.',., . I" 

Water Quality Mete~ (SIN) ',' <"(JIM t?t;/f4:>~';·";l.A,.·.·'· '. 
Control Box Type (SIN) '.','~ ;/}/A: : ..... <.::.;: •.. '~ ·,·:i,;,X: 

SIGNATURE(S): 
. ..... '':.: .~. -"." .. 

Turbidity Meter (SIN)' .~ :·.4~2Z0+~{it3£!1:"3.· ,.- .. , : < ...... 

~
'~..;,. ~:t?: ,~:,!;.- ."' .'", \':., .' .•.. " .. 

~\~,'.':" . ." ..... ~ .... 
• I. • _' .... ' \ _,. 

. " 
... ':.;,.:: .. 

,',-." 

.... . ~~ 

.. "".: 
: .. ; ............. ,':' " 



GR()UNDWATERSAMpLE'LOG SHEET . ;,:;~t.'

Page~of Z

.' ",

•

mV
3/3.~.

Salinity,

Sample IDNo.: '.. 01GW 0 903
Sample Location: . WEf~ /:-:.4~az

Sampled By: 7;';fo.JAH/./
C.O.C..No.: y 3'~b

Type of $ample:
'[Xl Low COl1centration
oHigh Concentration

"TurbiditY

NSWC'CRANE

N0845CTO 0315

Volume

Project Site Name:
Project No.:

[] Domestic Well.oata
[Xl Monitoring Well Data
[] Other Well Type:
[] QA SampleType:~

'(1b) Tetra TochNUS,loc

Method:

Monitor Reading (ppm): :-.

SEE LOW FLOW PURGEOATA SHEET'

(1) HDPE ....;
(3) 40inL Viats'

. (l)HDPE

ContainerR~uiremerits f

: '(l)22cc Evacuated Vial4~C

H2S04l4°C

Preservative

VOCs (SW-846/8260B)

Analysis

Total Hardness as CaC03 (EPA130.2) ,

Chloride&' Sulfate (EPA 300:0) ,

Light Hydrocarbon & Hydrogen (Air Striped)

': Nitrate +Nitrite (EPA 353.2)

lightHydrocarbon & Hydrogen (Aqueous)

. Total Organic Carbon (SW-846 9069)

Totar Inorganic Carbon
VolatlleFalty Acids w/BenzalkoniumChloride

, • b~pth of pump intake z4..~ IJ

·3~'''It;J~/2;/o=2~~9 X 0;/6]'''::- 3,,7/-..,.,/ c,~
.1",.· .:..

(1) 40ml Amber ViaL

(1) 250ml HOPE . ,>

(2) 40ml Clear:Vial,

'(2).4qml AmbeiNial',

....

i'

I.I.}.

MS/MSD Duplicate ID No.:

Sigilatui'e(s):'

L:.'
," •

Project Site Name: 
Project No.: 

[] Domestic Well Data 
,,[X] Monitoring Well Data 

[] Other Well Type: 
[] QA SampleType:~ 

.' ". 

", -. p ",,,,,, ~. ~ 

GR()UNDWATERSAMPLE'LOG SHEET' 

NSWC'CRANE 

N0845CTO 0315 

Sample IDNo.: " ' 01GW 0 903 
Sample Location:, WEj"~ /:-:,4~ az. 
Sampled By: 
C.O.C .• ,No.: 
Type of Sample: 
,[X] Low COr)centration 
o High Concentration 

'Sairlity ORP 

'3~.'-lo~/2;/o=2~~9 x 0;/6]'''::- 3~7/~/ c~~ /4,!L(.#~.N'. U/; 
.1·,.· '':'" ..... 

\. i' 

'. ,'" : ,. 
L:.' 
," 

MS/MSD Duplicate 10 No.: 

• 

• 



• • •
["'A:tetra Tech NUS, Inc.

PROJECT: NSWC CRANE
PROJECT NUMBER: . ~ 08t9-s
PROJECT SITE NAME: ..I.M~·u.6L.:B~·6=7-- _

LOW FLOW PURGE DATA SH'EET

WELL 10.: h/£5· /--9- 82-
DATE: . 1 - ffJiO 3
WEATHER: . I?Altt =~')i230OS(L)

Comments

~. -

Time Water Level Volume Flawrate pH. Coryf. Turb. DO' Temp. <?RP
~;;"~~"? '~I\"J'il"~~""''''''''M ~'~J;;1[~ ~.i\l'\:m:w"'l1i1!1'l "ti!'¥",\1l::,J'llE $"'''3;':<''''';':''''''*' !?«m,"-'..,'"""* "1i?!J!lliM\t"1\h'1l';~' '';;''"",, @'g\'jr, 'l.~11'l'.Z'l'\vlm
1Jlj,'i£llffir,$~I'_ ~,jlit':11I5el~w,,~G),~'1~ 1't¥~(!a~JI,'~J1~ 1li!~ooJrlmilil)&lIlt~J({$.~W~jr~ ~~tttSlQIi1,)l :~6Nml.!l.1r~!iIi iIl\io1Q't.U!'J,~ ~1:.;\~.:iii'~o;;;;l'~ioiiJl!liji,§c~.)JI€::if";;::~.::;o;~~;~~(;fIm;ii,i:n,~~LIV'jJ~'IIl1!l!mI1i'i;::;;~.=.,.",... -t
.' tY75R .' / z ./~ . . ; -, '. ~. ";;;-.., .. ;;;;...... '~'.' ". ~ ~". . .' . -: : S~",,c/- /'.v..<~i:'
IOO~ /z..~~ /.tJcJcJ .' .' /i)() ····.:5,3;5 't:/;;t:J83 0,,60 3.~o9.c,82.57 C/-=A-A..Nr. t'lLJQ~

IO/fj /2,73 . 2.000 /005;23; (}"o~/ 0 .go ~, ~9 9,7it,z.72. 1/

/oUj J 12'J 84' __T3;(")o~1 i 0015;'3'8 IO;Cf:3t I 0.8> I~.34· rg:s'7' I i.Y7, . I . If

/a~g ..~._L2., 94 ~C)~_~LLOd_ J5:3:7'~10-,08' 1/,,39 r3. L~ I/a.:og I 2.8.0 1 II

/0,48 I /3~ CJ / l.5;"aao 1/00 I~36 La:o8z·II,·Z'··13,O·' nc~ ~ll. z.. 5 0 J' II

;/\~·8 I /~-07 '. '1(0,,000·1 /Od L6,38' 10,,08/ 10.951 z,8'j.I/O .. l9 T 7-/95 1 1/

;/08 I /3, /2.. . IZoCJC> 1 JiJ 0 ", I ~,3f3 10.08/1 1..6' I Z'841 Ie:) ,26'·1.2;9.9. I "

ill S I /3. /81 e~oo I' /ov ,.I.$,3:~ 10,0 ezl 0.80 I z, az. I lei. 4-7 I ~·o Z ·'1/'
)12$ I /3,22. -I 5f,oooTJ ¢oI5.~h' 10.682.'16.75" 1:2.77-1/0. 41.13()j,-' . I "

/138 ,. /~, 2. t:, Ilo,aa~ .1 10 ¢ I~S,'391 0.06211}, 70 IZ.71 "la.5Z 1307 I ' .,
//48 I /3, 3~ ._.-1£(-"9.0 J:/ a-,-e ~-15.39·-lo:b8~lo,60Ti~iTio=-51.1. 308 .. I .1

'1/58·1 li.3i---··~/2.0c6' I :, 0.01 ~3.9·lo.csz-.I :Z,CJ . r:z.7/1 la,~z'l .? II' III

'206:' I. ,. ":? ..~~ . .I/~oc:)o·< I· 'o¢ 15:-3',9 .Jo.oB.:31 :2,3 .12,4'; 9 I /0-7.91 31,3' I. l'
- 1/ ZI B I j ~ .l9 .·I)4-~~::~·l7d6~-: \'5.5" I q~ae.!~'1 :-2~ ~Ti.~7110./t-4,I"!/s I. .~.,

Il.lZd r -I /9=,t.- ,I l~d' '1-"1 --...=1.... ~==1 . .L.' J. - :''1'.;;';;'' ". "S;;JA'J',d~ 7l-~
.- .... ...~

Water QualityMeter (SIN) .' o/,Mo~/6-A;.a·
, .Control Box Typ'e (SIN) 'tVA' "', .

. Turbidity .Meter (SIN).', #p?:b '·:#3'03'

··SIGNATURE(S):· .~~< ..

;r
"r

.,.

if, ..,.,

",1,'

.PUmp Intake Depth' ~,...::.Jj:.-.f...J...· --.:0.. _

.r .j.

,:f

'"
-; .:~~;~'t~{~:

..- .

.~..

.<

"',0 PAGE~OF Z.

• • • 
[ Ittet,a Tech NUS, Inc. LOW FLOW PURGE DATA SH'EET 

PROJECT: N5WC CRANE 
PROJECT NUMBER: . ~ 08t9-s 
PROJECT SITE NAME: .J.M~·.u.5LlB~· 6=1....-__ _ 

Coryf. Turb. DO . 
Comments 

~. -

Water Quality Meter (SIN) .. ·· a/k10~/6.A;.a . 
.. Control Box Typ'e (SIN) . 'AlA' ".' .. 

", :. -. . 

. Pump Intake Depth . z4.Jj~ . 
': ~ .-

. Turbidity .Meter (SIN):. #f4.?;b .. ~·:·il~'03 '-"', 

' .. SIGNATURE(S):' . .~:.:~;' .. : ... ' ... ".' PAGE~OF Z. 



GROUNDWATER ·SAMPLELOG SHEET

S.C.' Temp. (C) : Turbidity

[il:htrat~hNUS.I",

Project Site Name:
Project No.: .

[] Domestic Well Data
[Xl Monitoring Well Data
[] Other Well Type:
[] QA Sample !ype:

Date:. \ - ~~ -0

Volume

NSWCCRANE

N0845C10 0315

. pH

Pageiof '~

S'ample 10 No.: 01GW\OO '0
Sample Loca~ion:0\~\Q _~<l>' .

Sampled By:.. ~. (~~

C.O.G:.No.: . 4,;?~q:i')j- ff <, 0
Type of Sample: ..

[Xl Low Concentration'
[] High Concentrati~n

DO

•

-"._.~-_._ ...

.'

."', ;,

·SEE-LOVl(FLOW;PURGE DATASI;IEET

~"",,",'\''''-:\\j ~\). '""-'~." q,,~~,~~
~\o v...J ~""'-J ~. \='Uv"<\~ \ <.J..... "-a

~ .. ~'o"-"~'~'~",\~"'- ~~~~:~
. :~'l.' .

::ci'.<.."'&

Duplicate ID No.:

~
MS/M SO
-~.

.'-\ \.de;
- a\. <0<is- _

,~~ B.'a- (~\<O3) ~ 3..\b~~
-=. \\.o...~ \:..

AnalYsis -

Volatile Fatty Acids w/Benzalkonium Chloride

Depth of pump intake

VOCs (S.w~846/8260B) .

Light Hydrocarbon & Hydrogen (Aqueous)

Totcillnorganic Carbon

Ught Hydrocarbon & Hydrogen (Air Striped), .

Chloride & Sulfate (EPA 300.0)

Total Organic Carbon (SW-8469969) .

Method: ~'\CL»"~

; Total Vol. Purged (g

- rotal H~rdnessas CaC03 (EPA130,2)

. Nitrate": Nitrite (EPA 353;2)

[ILl Toto> t~hNUS. loc 

Project Site Name: 
Project No.: , 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample !ype: 

Depth of pump intake 

, '-\\.dc; 
- a\.<o<tS . 

GROUNDWATER ·SAMPLE' LOG SHEET 

of '~ 

NSWCCRANE S'ample 10 No.: 01GW\OO '0 
Sample Loca~ion:O\":-\(:) _~<l>' . 

Sampled By:.. ~. (~~ 
C.O.G;.No.: 4,;?~<t;·)j- ff 90 

N0845Cl'O 0315 

Type of Sample: . 
[X] Low Concentration: 
[] High Concentrati~n 

~~'\''''-:\\j ~\). ~~ ," Q...~~'~~ . 

~\o v...J ~""'-.J ~. \='uv"<\ ~ \ u.... ~ , 

~ .. ~'O"-"~''''''~'',\~"\- ~~~~r ..' 
W~', 

=ci '.<.. "& 

,~~ 3.~ (~\<O3) ~ 3.."\ b~~ 
-=. \\.o...~ \:.. 

MS/MSD Duplicate ID No.: . 
,~' 

• 

.' 

• 



e· e" e
[11:]Tetra Tech NUS, Inc.

PROJECT:' .NSWC CRANE
'PROJECT NUMBER: "A9gt?O .tVQ$"I~
PROJECT SITE NAME:SWMv Q I .'

, -",.

LOW FLOW PURGE DATA SHEET-'. . ~ .

WELL 10.: . 0)- \0 .
DATE:" )-aa.~Q':\·

·WEATHER: . S", !>D-y a.o.i..b .

Goinments

)"'c:....."'~~

'. Time Water Level

-- --- '(v-::b
'),03 I.~"\· -~,S·

~o \5 l;oc'O,q 1.00 ';,d.O: ..

\c~1 d.'1. 3~1 t>.Q I~cr" 1 l..C\<g I ~5d~ I l.J~.5 I 3,<iS~1 fo,Q9l -5,r.
> 10..5 I d..'i.5Co I 2.5:1 .' 50-1 (4,qq 1.,t;'d....CoI./33.Q I 3.G91(g~'-I7: I ~ f.j,7

. \ 1.1\
'~O"6." .'

·'~\<U.o.Y

1o~ s I. d.,~ I ~3' I 101 .61 5'0 I·~.oo 1.5 J"7 I ~,%.f 13. )1..)1 ~ I J<:;; I '-5.<':" I,

in 551 a.-s Id \"5 IY,sl .50 I "".00 I ...si,., I' ~\ .. $ I a.~~I' L., _.~I -:-6,;3 I.

) \ n ~I- as.....\ '-\ I~.o I -'!So 1 I.c~nl .SdD I \to . <.:. Id. ~'I (.;; 5'71 ~ L«;; } I(

... \,;c:; I d.S,~C; J·5.,5 1 5c' 1"1.0'0 L6~~ Il~'lcgl·~·~1 "1.:6''i l,-'~.\
\\~51 ::;;'·5.C\d.- I to.O I be 1 I-voJI~S~<O I. '\~.sl~.oo 17.~o, I ;..~S

(t·

..,
'\ \:05 I a <0 . c';t 'a . I (O.S- I _5C>_ .1 l.cO.!~s~~J_"\~_'.s_1~ ') 'c'j,{'J__G. .CD 3·.1 .. c...<; .\ \

'l\~\:6' a<o: '3-8 Il.e I So· I l.o·a I. 50"&1 'I cl.~ I \ .{.,(., I (.,.~51· -'J.l.,. Ij

Y'IS.!;-' d.~. <t,S I /,§ I ED:I '1.6\/ . .5"63>1 \\).,."'-\r\·:5~1 c.'~'!") \ I "'CD,,~'" IJ

\~ <" I ;;t (,. ..7.41~. O' I ~ D .' L 7 ... D T I. t..) q ~:I ,?> .. \ 1\. (" ;}.I·~G; >~" L - ~.4 .
\~\sT-:a...~G-~9f 'I':~TS-I 5'1)"1 7vet I .Y~l.:.t '~ ..."iS 1\.57"1 .t. :71 1 -'lz.,'.5'

il

'"
)~ ~5r· d. i • c lo .' 1'::.'Cl.:o I F:;D 1:7 ·io ';}.I' •. q"i l.J I' \ ,",'. 31\ ~ 591 G, /jql ~ 7· 0 (.

\';;).051 ;;)~. \." I:Q,,5"" I ,'I:;n 1'.,():3 1.~'1''8I''\a;~1\.(,,(.,1 lo.~}. k-~.7 II

}~~51 ~II ~(.. ,'1/0.0 I .t:;o·1 Ilb~I,L.)'b7' I .\~ ..~I Y.l,l{'· '1:vrj' I ..~ b.:'j:
}~SSI ;:;;{j. 3L.J :-1 j.tJ.~ I 5D I "l.t'I~ 1 •.i.:}q~1 \\."g 'LC..ijf-7~S'i , ,..t.~~

II

"(,
) 8.D51 ·ci"'· I..j S I /i. (), I So I I, .odl---:-477J.'!\ . .:s-I \~-C.t)-Il;-:~g--I .y ci-:7:. 'I

} 3)51'~i.53 .. ' I-::·)·/,S 16'0 .1 f7;o~1 . L)731<3:'1~I\.S71 ~~7d..11".}<:j·f.::> II

I q~d.'#1d ~ .". '-I .r·/a . () I $0 11 · 0 ~ r:::J 7 ··rJ"1 ,qto [J. 5~--r-~--·-97:E ~ q # t- JS~~. ~..., ..~

. Water Quality Meter (SIN)
.Control Box Type (SIN) .. ) b 5'-\ ;
Turbidity Meter(s,??_'-..'""":4:-:".,,;";'5~'2z~"~~)~..~.•::2y=-.. -::.~=-.0-."""":3='..-"...:.-_-

SIGNATURE(S):~.~.~~

Pump Intake Depth ,. 2;2:>' '

..

~b~ ~~ .s,<,,<AA.._____

.~"E5.d.S

,

PAGE30F~

e· e 
( I tretr• Tech NUS, Inc. LOW FLOW PURGE DATA SHEET-' . . ~ . 

PROJECT:' . NSWC CRANE WELL 10.: 0'- \0· .. ·· 
PROJECT NUMBER: 
PROJECT SITE NAME: 

t<l9£00 tVQ$ "I ~ . 
SWMv Q I·' 

DATE:' . '\ - aa.~ Q ':\. 

·WEATHER: . S.;. !>D-y a.o i..b . 

Water Level Condo Turb. DO 
Goinments 

. '. ,. 

. Water Quality Meter (SIN) Pump Intake Depth .. 2;2:>' . 
. Control Box Type (SIN) ---:....;."""')~a~·· ~S~'-\~· =-; -=----..:~-:---:---

Tur~iditY'Meter(S~IN) .. _ ... \j5a,}-.~ 

SIG~ATURE(S): ~~ .~.~~. 
. . .- . . 

. . 

~b~ ~ ~ .s,<.,<,""-,-_____ 

.~"'Es .dS" 

PAGE30F' a 



Note: Analyte, method, and/orequipmen~ may be deleted from form if not b~ing performed,

Tetra Tech NUS, Inc..'

FIELD ANALYTICAL LOG SHEET.
GEOCHEMICAL PARAMETERS

Page 1 of2

SampleIDNo:: . <:) \ &w \003>
Sample Location: 0 \ -:\ b

Electrode Make.& Model:__-'--'----, ~_---__,_

Reference.Electrode (circle one): Silver·Silver Chloride l:Calomel I Hydrog'eil

•

Dissolved Oxygen:
Equipment Chemetrics Test Kit . COncentration: : 0 ...6 ppm

Alkalinity:

Equipment Chemetries Test Kit

. Range Used:

o
Noles:

Range

Oto 1 ppm

. lto 12'ppm

Method Concentration ppm

K-751 0

K-7512

Analysis Ti(lle: . J~ ..;{ 0

Concentration:., ~J' S 0 ppm

.."'.'

•
Range Used:

o
D

Noles:

Range'

10 to 100 . m ..

50 to 500 ppm

100 to 1000 ppm

Method

K-981 0

K-9815

K-9820.

Concentration ppm

'Analysis Time:'

Filtered: o

Carbon Dioxide:

Equipment: Chemetrici; Test Kit Concentration:g 5 , Q ppm

Range Used:

o
D

Notes:

. Ra e

10to l00ppni '

100 to 1000 ppm'

250 to 2500 pm

Method·

K1910

. K-1920

Concentration ppm

Analysis Time: /~3()'"

Hydrogen Sulfide (H2S): . Range: 0- 5 mgIL

Equipment: ~ Other:

~5.0 mgIL range on color chart: 0
Concentration: ,0 ,() ppm

Analysis Time: ;!: ~X

Ferrous Iron (Fe2+):,
. ,.. .....-',..;. )

Equipment: '? DR-850••,"",- :.
ProgramIModLile:

Notes:

DF!-8 __

500nm

, Range: 0 - 3.00 m9tL. ,
33

Concentration: ' )3. 3

Analysis Time: /5 ~ 4

ppm.

Rltered:O:·,

•
Noles:

Note: Analyte, method, andlorequipmen~ may be deleted from form if not b~ing performed, 

Tetra Tech NUS, Inc .. ' 

FIELD ANALYTICAL LOG SHEET. 
GEOCHEMICAL PARAMETERS 

Page 1 of 2 

Project Site Name: 

. Project No.: 

·NSWCCRANE SampleIDNo:: . <:) \ &w \003> 
Sample Location: 0 \ -:\ b 

Sampled By: 

Reid Analyst: 
.---::;.......-:---, 

Field Form Checked as per OA/OC Checklist (initials): (j.~ 

Duplicate: D 
Blank: D 

§.~e!!lN~IjATcA:l~"'~~?ii~~~i>i.~~ili;;~~~~~~g;~~"j'~~~iii;;~';ii~~:;:;~~~~~~A~~Ji~~~d~~~~~~~~~~·;':k .. i 

Date: \ - abl ,.C~ C~or pH S.C. Temp. . . Turbidity. DO Salinity" ORP(Eh) 

TI:ne: '\ ~ 3 o (Visuai) . (S:().) . (mSI<:m) (lq (NTU) . (mgll) (%). . (+I. my) 

Method: B\c..}9. ~Q • C-~l:Y I.oa .'i'~ 10.0., 1.~h\,5b· -~~,3· 
~e~t~~t:gl:~.MIAf,!.$i&ilt.l~~l1QN:;E~~d;~£!,,}:Sf~.4t,'r~;i.~~~~ii~4~~~fit7.;£~~~"$;;f-~~".;':~..i~~~~..j~~iJ;IS: . 

ORP (Eh) (+1- mv) Electrode Make.& Model:. __ .c....;--:-___ ~-.,__-----'_:_ 

Reference.Electrode (circle one): Silver·Silver Chloride I. Calomel. 1 Hydrog'en 

Dissolved Oxygen: 

Equipment Chemetrics Test Kit COncentration: : 0 • .. (; ppm 

. Range Used: Range Method Concentration ppm 

[;3' Oto 1 ppm . K·7510 Analysis TI(lle: . J ~ .. ;{ 0 
0 . 1 to 12·ppm K·7512 

Notes: 

Alkalinity: 

Equipment Chemetries Test Kit Concentration: .. ~J. S 0 ppm 

Range Used: Rarige . Method Concentration ppm 

D 10 to 100 ppm· K·981 0 . Analysis Time: G:> J 1 
IS1 50 to 500 ppm K·9815 

D 100 to 1000 ppm K·9820. Filtered: 

Notes: 

Carbon Dioxide: 

Equipment: ChemetricS Test Kit Concentration:g 5 , Q ppm 

Range Used: . Range Method· Concentration ppm 

l8l 10to l00ppni . K1910 Analysis Time: / '~3 () . '. 
D 100 to 1000 ppm K·1920 

D 250 to 2500 ppm K·1925 

Notes: 

Ferrous Iron (Fe2+): . 
. r.·· .-"";- ) 

Equipment: .? DR-850 •• ,"'· ,-... _-_ .... :. COncentration: . )3. 3 Df!-8 _ _ . Range: 0 • 3.00 m9tL. , ppm. 

Program/Module: 500nm 33 

.. -'." 

D 

Analysis Time: ..1./.;;:.5_'_~_4..,.· _ 
Rltered:D:·. Notes: 

Hydrogen Sulfide (H2S): . Range: O· 5 mgIl 

Equipment: ~ Other: 

~ 5.0 mgIl range on color chart: 0 
Concentration: . 0 ,() ppm 

Analysis Time: ;!: ~ 'l' 
Notes: 

• 

• 

• 



.Note: Analyte, method, and/()r equipment may be deleted from form if not being performed.

• Tetra Tech NUS, Inc..

FIELD ANALYTICAL LOG SHEET
GEOCHEMICALPARAMETERS

Page1.ofZ

NSWC'CRANE

"DR-8

93.

. 'Range:O - 0.70 mgfl

Sample 10 No.: 0 \ &- UJ \ 00 3
Sample Location: Q \ -. \ a
Duplicate: . 0 .'.'
Blank: D

'.. 'Concentration: CO"03 ppm .

AnalySis TIme: '. I £ Y;.. . Ritered:. 0

.Results: '-'.;.... _

..' .' Range: 0 • 20.0 mgIL

Concentration: o~uf1 PPITI.

'Analysis TIlTle:.· /5 ay .Filtered: d'·

Rltered: D
'cl ~,g- ppm

!b£iJ;'
.'

Reagent Blank CO,rrecti().n: D

Concentration:

AnalYsis TIme:

'R<ir:!9!l:0 ~O.350mgfl ....DR-8 __

62

. Notes:

.. Nitrite(NO~.
Equip'ment:' . DR-as .

. ProgramIModule:

Standard Solution: D
Notes:

QAlQC Checklist:

•
." . . All data fields have been corTipleted as necessary:

Correct measurement units are cited in Ute SAMPLING OATA block:

I"'" ,"
. ',"-I,'

Values cited in the SAMPLINGDATA block are consistentwith the Groundwater Sample Log Sheet: .

, M~!itpli.~atiq['. is ~rr~tfor ~ach M~/tipiier ta~le:.",,&'··· . ..~.. . .

Rnal ealuiatedeoncEmtration is within the appropriate Range' Us~d block: ~: ...

Alkal;nity Relatio,,'ship isdete~mined approp'~iatly as per manufacturer (HACH) instructions:·· B"
OAiOCsample (~;g.; Stc!.Additi~ns. ~tc.) frequen~isappropriate as pe; the P~OjeCt planning documents: .

Niidte Interfererice treatment was ~~edJ6r i-Jitrate test if Nitrite was detected:' ~ .4- ..
Title block on each page 6f form is .initialized by person who·performed this ONCC ~hecklist . '~',

E:f '"

,d', ':

&fj
.. '.,' :~.

. ... .-.;_....

....,...... " ' ..... ":.

".:',' .

•

• 
. Note: Analyte, method, and/()r equipment may be deleted from form if not being performed. 

Tetra Tech NUS, Inc .. 

, Sulfide (5
21: .~. 

, Equipment: C~.· 
, Pr<>9~mlMOdule: 610~m" 

. Notes: 

.. Nitrite (IIO~ .. · 
Equip'ment:' ,DR-85 . 

, ProgramIModule: 

Standard Solution: D 
Notes: 

Notes: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWC'CRANE 

"DR-8 

93 . 

"Range:O - 0.70 mgfL 

'R<ir:!9!l: 0 ~O.350mgfL ,.' . 

. Results: '-' ;,.. .. __ _ 

.. ' .' Range: 0 - 20.0 mgfL 

Page1.ofZ 

Sample IDNo.: 0 \ (;,. U...) \ 00 3 
Sample Location: Q\.-\O 
Duplicate: 

Blank: 

o 
D 

' .. 'Concentration: CO" 03 ppm . 

AnalySis TIme: '. 1!J Y ?-.. . Riteied:. 0 

Concentration: O~ f1 PPITI, 

Analysis TIlTle:.· /5 a i . Filtered: d', 

Reagent Blank Cqrrecti<:>.n: D 

Concentration: 

AnalYsis TIme: Rltered: D 

QA/QC Checklist: 

• 
.' .. All data fields have been corTipleted as necessary. l2r 

Correct measurement units are citeci in Ute SAMPLING OAT A block: 

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet: . 

, M~!itpli,~atiq[l.is~rr~tfor ~ach M~/tipiier ta~le:.",,(:3:··· . "~" . . 

Rilalcaluiatedeoncentration is within the appropriafe Range'Us~d block:, ~:". 
Alkalinity Relationship isdetermined approp'iiatly as per manufacturer (HACH).instructions:· 

oAiOCsample (e:g.; Stc!. Additions, etc.) frequency is appropriate as per the projeCt planning documents: . 

Niidte.lnterfererice treatment was ~~edJ6r i-Jitrate test if Nitrite was detected:' I2S' .4- .' 

E:f '" 

Title block on each page of form is .initialized by person who'performed this OA/OC Checklist: . '~', 

,d. ': 

~
""":~' 

.. . . .... "' .. :~ .. ':: 
.. , .... ,. '. .' 

".:',' . 

• 



.("R:) T,,. Toch NUS, loc. GROUNDWATER SAMPLE LOG SHEET

•

S~linity

01GW,\\03

DO

Sample 10 No.:
. Sample ~ocation:

Sampled By:
C.O.C. No~:

Type of Sample:
[)<]Low COricentration
[] High Concentratiofl

Temp.

°c

Temp. (C) .. ·Turbidity

NSWCCRANE·

N0845CTO 0315

Date: \ ,- ~ '-\- 0 ., Volume

Project Site Name:
. project No.:.

n Domestic Well Data
[Xl Monitoring Well Data

. [] 'Other Well Type: .
[] QA SamplE:1 Type:

, MonitorReading (ppm):~,,' , .,

, Well Casing Diameter & Material

Analysis

, \toes (SW-846/8260B)

• Nitrate + Nitrite (EPA,353,2)

Chloride & Sulfate (EPA 300.0)

Total Hardness as CaC03 (EPA130.2)

LightHydrocartxlO & Hy,drogen (Air Striped)

Light Hydrocarbon & Hydrogen (Aqueous)

: Total Organic Carbon (SW-846 9069)

Total'lnorganic Carbon

, . Vola~le Fatty Acids w/Benzalkonium Chloride

SEE LOW FLOW PURGE DATA SHEET
'"', ..

.-

: Depth of pumplntake ,,~. Q'-\ \

8.d ·~O
S./ \

~-:-----

1~ .8~(.) Cp3)~ d~l5 ~~

:: \(J ·~~L '.

. ( IL) T,,. ToohNUS,'oo GROUNDWATER SAMPLE LOG SHEET 

. ~ \ of~ 

NSWC CRANE . Sample 10 No.: 01GW )\ Q 3 Project Site Name: 
. project No.:. ___ -'-_NO"'-S_4S_C_TO.;....;..03"'-1_S ____ . Sample ~ocation: ~6....L.;.l>\'..,..-.....:'\:....!\...;..' __ . _,.--

Sampled By: ~. ~~. . . 
n Domestic Well Data 
[X] Monitoring Well Data 

. [] 'Other Well Type: . 
[] QA SamplE:1 Type: 

8.d·t,O 
S.1 \ 

~-:----

1 ~ .8~(.) Cp3)~ d.l5 ~~ 
-:: \(J ·~~L 

MSIMSD' 

C.O.C. No~: #fC');:, '1313 
Type of Sample: 

[)<]Low COricentration 
[] High Concentratio!1 

• 

•• 

•• 



•
.- .......,

• •
.[11:yetra Tech NUS, Inc..

PROJECT: ' NSWC CRANE
PROJECT NUMBER: ~J99iO HoS '-\ S
PROJECT SITE NAME: :SWSV"\.> '0'"

LOW FLOW 'PURGE DATA SHEET

WEL.LID.: 0 \ .. \\
DATE:, '.' \,a~-o":> .

.WEATHER: <:"\0» a bb-'?;.<::>o
, . 0

I

DO ORP

-:. - --
k~o. ci- \- I J::. •<\ n
I~ ~ \ 1 "l::.~ ~,-C:::

I Oo.,~\ I .5 .~ 1
oo.s\ll... 00
'\00\.1 (~. O~

\(')" I ' I ... . 0 '-\
\ Od..\, ~ ~ C J'
\(")6) I t~. ~ <i<
.\C~\ I ,to • t'1q

\~~~I,~tf J~"!6~

\·0
~.("')

3.d.
\..\ ..,
,t:;. (,."

L:..~

.~(() .

~.a,

\o.~

\\. ,'Ie '
,y~.~

\6'n ' IS.~31 ~ 0,;:;)
,\cro l.s. c-cl ~ oE<a
. \6)D I 5. S/:I • d5S
\ao I ,~ ..5('" I ,05'1

.\~n ··,1' 5.5to/ .053
, \:;;).. n I 5. S-.g 1•t""lS'"
. \df-\ It;. 5"''1 J ;{j >'-1
\ an I .G.5S I . I,,»'!

, 'eto I ;5 .l.:>o I • o~'7
, \aD" s, <o<)l~/oSlj

.... d'C) 5.~' .. Oit;,-/

>\\00
\~a

55
"'\ ."b
.3d

do.."1 '
~a

ad
~o

\a
1.3>

.s.0,"11 '.ai 1\\.1
:s .(k I ' to .~ 6 I \ a. (")
$, "\0. I (.,.~D I . \". ~
~.ss1 L.eoql \Do\'
.5. J3/ In. Cos I\o.s
.s. 131 (.,. 1"8' I \d .'-\
so. 0 t I ~ rl" ID I ~, (0' ,
.5~o7 I L. CJ~ l ,s;., ...,
s. o~l~. 9'15 I G,.; 3
S. 04. '1 '11):3 I ~)O ,
b.O~ 7~o~ ,'1'

Comments

<::.-:'-.. ., •~ D ... " .....
.....' (J'

'\ 0;,.) ~~ <':'.0\ ... ",,- ~

c '~..3.)

r" '\-". y ~.

II
IJ

II

i I

, II

1'/,'

"
'-~:h~ ~'-~

I }

,.'

/.

'-

1,-'"
,

J

Water aua.lity Meter (SIN)' •G.,,$<;?}~$ .AA
Control Box TYPE:l (SIN) '; 'I,...' .'

. Turbidity Meter(S/~). "\S3i)'~ 3°63 "

,.. SIGNATURE(S·):Q;..6o+'~."~." . '.

, Pu,rnp·lntake Depth :' ~\ ~\ "S?~ \ .

/'

PAGE aOF~

• • • 
. [I'I:}etra Tech NUS, Inc. LOW FLOW'PURGE DATA SHEET· 

PROJECT: . NSWC CRANE WEL.LID.: 0 \ .. \\ 
PROJECT NUMBER: ~J99iQ NOS '-\ S 
PROJECT SITE NAME: s,w'S'V\y . 0 '" 

DATE: '.' \,a~-o~ . 
. WEATHER: <-\m., a bb-'&<;:>o 

, . 0 

Tim~te, Level t ,. _I Flowrate 

160. \\ ;,;;., ~\ .. 

DO Temp. 
Commen. ts 

~~~--~;I~---~' ~ __ ~ 
-- ~" .~ D ., ...... 

pH Turb. Condo 

(ic>' cl,\ J::. • <\ 0 \ 0 \0'0 
{yO., 2". \ .. ~. ~:, ~("') .\co 
oo..~\ .5 ~I 3.d . \6lD 
00..5\ l.. CO \..\ . ., \a.a .r::: S~ c 5'-1 .'-\.~ .~ ,5.'5" J '. <.oq . \Do\' /I' 

'\00\ ~. O~ .5 (0 't~o \o.S IJ 

\:D-.e\\ /,., . 0 '-\ . ~. <6 \~D \d.'-\ II 

\ Od..' ~ ~ OJ. .~(() . \~() 
\ ('").;;) . t~ ~ <i< ~. a \a'D .s;., 7 'I 
'\6"->i\ (.,. . (") q \0 ~ 'ao . ~<-3 ,,/.' 

\OS' ... ,9 ~. \.0 '\ \ .• I.:. "\'d.D 
\\0'\ _l~~'"'!>.~ i'ih-· o~ ._\~ ~ ..., d'C) 

IJ ': ,. .., 

" 

.' '-
. ". .. 

. .~ '. 
.. 

W~terQualityMeter (SIN)' . G..,-<b&Q £b$ AA 
Control Box Typ~ (SIN) . J../ :~ .' .. 
Turbidity Meter (SIN) '. .' ~S3)'~ 3'3 '03 .': . TJ ..... . 

, .. SIGNATURE(S-):~;"~~~. "~ •. ' 

. PLJrnP.lntake Depth ~~. ",,:-'\.;...~.;.,.:..~ .JL,.,<;>~~ ... \_. _ 
.~. f • .-, 

PAGE aOF~ 



Note: Analyte~ method, and/or equipment-may be deleted from form if not being performed.

'Tetra Tech NUS Inc

FIELD ANAL,YTICAL' LOG SHEET
GEOCHEMICAL PARAMETERS

Page 1 of 2 •
Proiect Site Name: NSWCCRANE Sample IO.No.: 01GW \\03-

..

N0845 Sample Locatiori:Project No.:
0\ """'

Sampled By: (~;...""<~~ . Duplicate: 0 i

Field Amilysi:
" Groa.."'(~~ , 0,Blank:"

,(j!'b\
,

,Field Form Checked asperQAlQC Checklist (initials)::
. '

'Ja"Ic'\
,

,Temp.,Date: Color pH' S.C. Turbidity ','DO SalinitY; , ORP (Eh)

\\\0
- . ft)Time: (Visual) (S.U.)' (mS/em) (NTU) (mgll) (%) (+/- mv).

Method: \>,...:." s~~\A C-.,,<:t.A....... 'S .G.\ 7 ..p,~., ').~:,. oS'.;0
....• S.u....'- ·05'"1, ...:-- ..

ORP(Eh)(+!- mv) ,-- Electrode Make & Model:-

I'leferen~e.EleCtrode:(cirCle one): Sil~er"Silver Chloride '/ Calomel' / Hydrogen

Dissolved Qxygeli: \

6.6!3.0 ppmEquipment: Chemetrics TestKit ' eohcentration:

Range Used: Range ,Method Concentration ppm

.A"~,,,i; TI~ \?>(>7!\?'Oe,
,"

D Oto 1 ppm, K-751 0
'..

51' 1 to 12 ppm . K-7512 ~.O/ '6.0. "
/ ..

- .. j"" •

Notes:
...
.~:. ....

..
,

.' ' .
" .. i

Alkalinity: ) \<rem/ ~ \ &tin
. Equipment: Chemetrics.Test Kit '. Concentration: ppm .'

1
l ••

Range ,Used: Range Meihod Concentiati~ ppm ,.

D 10 to 100 ppm K-9810
"

AnalYsis Time; \ 3.cio1\ '?d ~
D .. '. I '

50 to 500 ppm K-9815 "

[g- '100 to 1000 ppm. K-9820 ":;, \<50'0 / ',~ \UU\) Filtered: D
1 , ,

- - ",

Notes:

Carbon Dioxide: ...

61/40Equipment: Chemetrics'Test.Kit Concentration: ppm, r. .,
"Range Used: Ranqe Method Concentration ppm

[3'" '3, Jli ().,
.; 2

Anal;"is Time: .) iJJ.&/ ]3> d 110to 100 ppm K-1910 ::,:-," .

0 100 to 1000 ppm
, .j ;,\':

K-1920

0 250 to 2500 ppm
,

,K-1925 .

- - ..
Notes: "

Ferr~~s Iro~~
! Concentratio~: 0, (JlO! 0, Equip~enl: D~-85P , DR-8 -- Range: 0 - 3.00 mgtL ppm'

: Program/Module: 500nm 33
.1

Analysis n~e:~~~~
..

. '. '0,'Notes: , Filiered:

Hydrogen Sulfide (H2S):
,

Range: 0- 5 'mgtL. .,
-

Equipme~t: (HSB Other: ." Concentration: 6.0 /o.Q ppm' '

Exceeded 5.0 mgtL range on cQlor chart: D Analysis Time: \ ?:.'\4. / \ 35" "\
I

Notes:

•

Note: Analyte~ method, and/or equipment-may be deleted from form if not being performed. 

FIELD ANAL,YTICAL' LOG SHEET 
GEOCHEMICAL PARAMETERS 

·Tetra Tech NUS, Inc .. Page 1 of 2 

project Site Name: NSWCCRANE SampleID.No.:01GW \\03. 

Project No.: 

Sampled By: 

Field Amilyst: 

N0845 Sample Locatiori: 

.Duplicate:D 

·Blank:·· 0 
,----,....-:-----:--. 

. Field FormChecked asperOA/OC Checklist (initials):: .(jfb\ 
rs) liD, 

Date: '\ I a" Irs", Color pH· s.c. Temp. . . Turbidity DO Salini~ . ORP (Eh) 

Time: \ \ \. Q (Visual) (S.U.)" (mS/em) (l~) (NTU) (mgfl) (%). (+1- mv). 

Method:~,...:."s~~\A1...-. C-,,<:t.A. ...... $.(,,\.05'-1; 7·p·~"· .<).~\ S·.:OOx ...:.- . .s.~. 
~....e.~gCCifEECTI!WlAN]~~Y~l$2llffi.()ltr;,~::rION:~~;it~'E:;;;;,i~~S~~~~#i~~~~;~&~{:i~~~2ff~~i.'~~¥l~f~~i;~iF.T,i~~~~~",~1!;.i;i~~~il;;;~& 

ORP(Eh)(+I- mv) Electrode Make & MOdeE_" ~ __________ -'--_ 

I'leferen~e. EleCtrode: (cirde one): Sil~er"Silver Chloride· 1 Calorriel 1 Hydrogen 

Dissolved Qxygen: 

Equipment: Chemetrics Test Kit . 

Range Used: Range .Method Concentration ppm 

D Oto 1 ppm. K-751 0 
... 

51' . 1 to 12 ppm . K·7512 ~.61·6.0 . 
/ 

Notes: 

... Alkalinity: 

· Equipment: Chemetrics.Test Kit 

Range.Used: Range Meihod Concentration ppm . 

D 10 to 100 ppm K·9810 

D 50 to 500 ppm K·9815 

(g- ·100 to 1000 ppm. K·9820 "':;, \<JO"O / .. ~ \UUI) 
1 

Notes: 

Carbon Dioxide: 
Equipment Chemetrics·T est. Kit 

Range Used: Range Method Concentration ppm 

[3'" 10to 100 ppm K·1910 ·3, III do. . 
D 100 to 1000 ppm K-1920 

D 250 to 2500 ppm .K-1925· 

Notes: 

.. Ferr~~s Iro~ ~ 
· Equip~ent: D~.85P . DR-8 Range: 0 - 3 . .00 mg/L 

:. Program/Module: 500nm 33 

Notes: . 

Hydrogen Sulfide (H2S): Range: 0.- 5 ·mgll. 

· Equipme~t:· ~ Other: 

D Exceeded 5.0 mg/L range on cQlor chart: 

Notes: 

.-: 2 

! 

.•... .i 

. ) \<rem / ~ \ &tin 
Concentration: 

Analysis Time; \ B.cio / \ '? d. ~ 
.. I . 

ppm 

Concentratio~: 0, Q)O! 0 ppm • 
.1 

Analysis Ti~e: ~~~~ 

Concentration: 6.0 /o.Q ppm· . 

Analysis Time: \ '?:,,\4., \ 35" '\ 
I 

Filtered: D 

::':-'-. 
,\t: 

Filiered: '0 .. 

• 

• 



Note: Arialyte, method, and/or equipment may be deleted from form if not being performed.

• Tetra Tech NUS Inc

FIELD ANALYTICAL lOG SHEET
GEOCHEMICAL PARAMETERS a.

Page,\of 2

Project Site Name:

Project No::

SampledBv:

Field Analvst:

NSWCCRANE

N084S

, ,

DR-8 f.:lange: 0 - 0,70 mQtL

93

, \, o=.
Sample ID No.: 01GW§7 9 '"
Sample Location: 6 \ - \\
Duplicate: 0
Blank: ,0

,

" ~'O'O\"Concentration: • 0 ' ppm, ,,' ,

, 'AnalYSiS Time: \3'S~' \~ ()S' Fi;te;e~: o

Notes: ;. (' ",.

", Nitrite (N02-·N): " .'-,

: Equipment:' ~,
.> . ProgramIModule: .

Results: _Standard Solution:

Notes:

o
DR-8 __

'62 "

Range: 0- 0:350 mglL

, Concentration: Q.09 \ ppm JO. () 0 ~

'Analysis time: '5\ '1 C1~ I Filter~d; D
, , \ .3.\ '1 " 3,2, 5 ' "

Reagent Blank Correction: D '

, Manganese (Mn2+):

" EquiP~ent:,' B'
, ProgramIModule:, 525nl'!!-

Notes:

DR-8 __

41

Range: 0 - 20.0 mgIL

Concentration: 0.6/0.3 ppm

Analysis Time: )~J9 h'-\\3 ' ,
" r '

I ~;

Filte'red: o

, QAlQCChecklist:

, All data fieids have been completed as necE;lssary: 1:9"', "
Correct measurement units are cited in the SAMPLING DATA block:

• ValuescitEid in the SAMPLING DATAblock are consistent with the Groundwater',Sample Log Sheet " ,'G7'
, MUlitpli9ation is'~rrect 'for each MiJitiplier table: ~""

. ~ . ., . ',,: .. ' '. "

: Fini.lI calulated concentration is within the appropriate, Range Used block: ~

" Alkalinity Relationship is d~termi~ed appropriatly as per manufacturer (HACH) instructions: [3' '
QNQC sample (e.g., Std. Additions, etc.) frequen~y is appropriate as per the project planning documents:,

Nitrite Interference treatment was used for Nitrate test if Ni~rite was detected:' EJ
Tille blockon e<'!ch page of form is initialized 'by person who performed this ONQC Checkllst::" ,c:r"

.:
', .. '

• 
Note: Arialyte, method, and/or equipment may be deleted from form if not being performed. 

Tetra Tech NUS Inc 

Project Site Name: 

Project No:: 

Sampled By: 

Field Analyst: 

Notes: 

FIELD ANALYTICAL lOG SHEET 
GEOCHEMICAL PARAMETERS a. 

NSWCCRANE 

N084S 

DR-8 

93 

DR-S __ 

. . 
F.:lange: 0 - 0.70 mQlL 

Range: 0- 0:350 mgfL 

Page,\of 2 
\, o=. 

Sample ID No.: 01GW§7 9 '" 
Sample Location: 6 \ - \ \ 
Duplicate: 0 
Blank: .0 

.. ~o.O\ .. Concentration: .0 . ppm. ..' . 

. 'AnalYSiS Time: \3'S~' \~ ()S Fi;te;e~: 

:. (' ', . 

o 

. Concentration: Q.09 \ ppm J O. () 0 ~ 

'Analysis Time: '5\ vt (J-.!J I ." Filter~d; D 
. Nitrite (N02-·N):·· .. -. 

: E~Uipment:' ~. 
,:- . Program/Module: . '62 .. . . \.3.\"1 .. \3.3,5· .. 

.: 

Standard Solution: o Results: __ _ Reagent Blank Correction: D . 
Notes: 

" Manganese (Mn2+): Concentration: 0.6/0.3 ppm 

Analysis Time: )~cl9 J ,'-\\ 3 .' Filte"red: 0 '. EquiP~ent:.. B'" 
, ProgramIModule:· 525n~ 

" Notes: 

, QAlQCChecklist: 

DR-8 __ 

41 

Range: 0 - 20.0 mgfL 

. All data fieids have been completed as necE;lssary: [!2( . 
" Correct measurement units are cited in the SAMPLING DATA block: 

'. r . 
I ~; 

• Values cited in the SAMPLING DATA block are consistent with the Groundwater·.Sample Log Sheet ' .. 'G7' 
. M~litpli9ation is'~rrect 'foreach Multiplier table: ~-" " 
: Fini:lI calulated concentration is within the appropriate Range Used block: ~ 

'0 Alkalinity Relationship is d~termi~ed appropriatly as per manufacturer (HACH) instructions: [3' . 
QNQC sample (e.g., Std. Additions, etc.) frequen~y is appropriate as per the project planning documents:. 

Nitrite Interference treatment was used for Nitrate test if Ni~rite was detected:' EJ 
Title blockon e<,!ch page of form is initialized 'by person who performed this QNQC Checkllst::·· .[3"'"., 

.,. " 



(Th) Tetra Te,h NUS, '"0 GROUNDWATER SAMPLE LOG SHEET

•
~~. "..'

Sample 10 No.: 01GW \ gO a '
Sample Location: Q \ - '\ g
SampledBy: ,~ • <,.o<Z ~'\
C.O.C. No,: lj beJa, -
Type of Sample: . .

[X] Low Concentration'
o High Concentration'

""

ORP

Sainity ORP t

% mV

,,,\.' .
SalinityDOs.c. Temp. (C) TurbiditypH

NSWCCRANE

N0845CTO 0315

pH

Visual Standard

,Volume

oDomestic WellData'
[X] Monitoring Well Data
oOther Well Type:

'[] QASample Type:

,Project Site Name:
Project No.:

Monitor Reading (ppm): . .

Method:

Time:

•

',.,. :

(1) HOPE.

(1) HOPE

(3) 4(fmL Vials

SEE LOW FLOW PURGE DATA SHEET .'

H2S04/4°C'Nitrate + Nitrite (EPA 353,2)

Analysis

VOCs (SW-846/8260B)

Chloride & Sulfate (EPA 300;0)

Total VOl. Purged (ga : ~

Well Casing Oiameter & Material

Type: 2" Oia. PVC'

· One Casi~gVolume(ga c

, Static Water Level (WL): «3 .3
· Total WellOepth (TO): '-\ \'

\/~/0 'i Starf"Purge (hrs):

'I ;>.~Jc7-f End Purge (hrs):

· Total Purge Time (min):

Total Hardness as CaC03 (EPA130.2) HN03/4°C (1) HOPE.

•
~l'

(1) 250mI HOPE

(2) 40ml Clear Vial

(2)40ml Amber Vial

(1) 22cc Evacuated Vial.

'(1) 40niiAmber Vial

~ .~
'-/AC)~~00"""'---

(.} ~ 3) -=- d., <b1)~
-:...\o.<"6~L

-MS/MSD ' Duplicate ID No.:

Volatile Fally Acids wlBenzalkonium Chloride

Total Inorganic Carbon

Oepth of pump intake _~=-\.c.:..\__

l.ightHydrocarbon &. Hydrogen (Aqueous)

• Ught Hydrocarbon & Hydrogen (Air Striped),

, Total Organic Carbon (SW-846 9069)

( I t) Tetra Tooh N~S, '00 

. Project Site Name: 
Project No.: 

o Domestic WellData· 
[X] Monitoring Well Data 
[] Other Well Type: 

.[] QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N0845CTO 0315 

pH s.c. 

.p 

Sample 10 No.: 01GW \ gO a 
Sample Location: _ .... Q,,\..!.--.,..;"''-"=9.='''----:.,,-,,-
Sampled By: .~ • <,.o<i: ~'\ 
C.O.C. No,: 'i beJa· . 
Type of Sample: . . 

[X] Low Concentration· 
o High Concentration· 

~~. " .. ' 

• 

\/~/O'i 

'/~~J~:====:=~=~=::=:::==:======:=====:====:======::======:======:======::=======: • 

Depth of pump intake ---=~=...:\;.... .. \ _ 

(.} ~ 3) -=- d., <bi> ~ 
-=-\o.<"6~L 

-_ cljl'\\ 
, 

~II 

• 
MSIMSD . Duplicate ID No.: 



• • •
[1t;f~traTechNlJS, I~c.

.,..~, ~

. LOW FLOW PURGE DATA SHEET

PROJECT:' .
PROJECT NUMBER:
PROJECT SITE 'NAME:

..... N$WC'CRANE

-Ne~60 Ho"'iS" i..) ;;
.S>N~YO~

.WELLID.:· 0\ -\~ ..
DATE: y .. sz.,9> .. o=' I \ -~3-O~
WEATHER: 9. :?"? .....-e""\""'o) u:b )'So

~j

'. . .

~.Time . . W~terlev~1 Volume Flowrate. pH . Cond.· Turb. DO . Temp.. ORP
Comments

~~~~)~
, ',' ~~$>+;C'WW:::;;M$'i(l,: ,r!l ',,,,,.,,_,,';!!;;,'3w.' . " BS{li.t.1R iliM's1,"''''&!!j\jl IRNiIi,lllJ)I)I I~;ml)i ~ijilrmW' II;M~.¥';:4:~Iifr:s;, ~ l~t~il~.eIQ.w.raTne~eJ)1 a . u.illr.lmli1ii)~"¥':'" -',_ ~ .. _~" ~"r ~ ..... ,em ,..,.......... il.

I\'l \0 ~~ ~G,. _. - - - _.' - -' <;;... ~G...'" \.. ~ ...................

,"'") ";:;:1'0 ~3 .~'J .' "I • ("") . "I me""') <;(;.0\ ;; -'-) , acgo ~.~~ <::;;./0 In ,t:;t.~ <:-"-.. t:-.\. ,,'.Q. '1/' (J

\,30 a~ l".~·· . ~ f'\ \('n . , 14'1( ·'-/&;6 . 'd.'1'd. 'h,~\ ~,'"i(7 h.~.3 11 I

"J "'\ 0 d~~\ . ~,() ,~ },Yo • 1-1"63 ."\ <i<;;:S (f) • <61 o..~\ . l5 ~,'i I,

,,\, s{') 'doS, ~d Y'ID 'I'~ }.3d. .• Y.'17 ')5(..,. <.9,'iS . ~ .bCo l-f '81- '=- l1
\~(~ ·a~.o~ .5: 0- "00. 7.·a\ · '1~'-, \Od.. c') ."55 q~\~ l.15,~

"\ <:;i; '\ ('") . &~.3.~ &>.() ')00 I.'S ~ '-I '-J .'i. ,5' (L') :J~ <x."XG, 1.'(.,0 . 1/

\~~o ~ <c.• '-\ d. , .. 0 "(''IT'') '1. "I ~ • 1..\ .~~ ,a' (') ..,0 <;(;. "1~
.: L.

~. ~ '1 I

\ 1S.~O d. t,. '-\ ~ . ~ (') \r~ '/.\d-,. .~ ~?,i f.o 5 . ~.~7 . '8',5,-/ w~. ~ \1

'1.g~C :l( ~ .:), '. ~~() '\ rn) . 1 . 'I' ·.. Y·.;~ 'clS 5 .(') . La 'lc; "i'a. 'y(,,'~.' ~1

\ ~;..;-o . ~·t 7~ \~.D '\(~. '., J 0 4:1, 9' Y.3 (l) (;.,Cl g,<D'-I '. l:J ~ 7 'I

\~0"C> "') I; • ~ ~ . "\ \ . I~ \(~ J J2, • ~ 39 LJ~ (f") (.'-f ')( '59 L1 /;., 'j ~\, ",' ~'.l" "c. _.-
\0.\0 :- ~ - - _. ..- - - _.

~,r--.."t.. • ,r:t ~... ",",\
:\q~~ a..s '9;( )dn \ (',-r" . I OY .. t.1 ~~. d 3>(") (j .(~ ~ I '7Cl /;;J'1i ':; .,..,\~ ~\.. ".

. \q~O . ~~. ~~ '':2,. f) . \~ 1,0$' .l..)-~d-' .·~D . (). (,S 1... 7Q .1-) 7, ~ IJ
,

. ')<\';""0 . \u. ... 'lob .~
.

<...~~,~ ~ ........
, ,""'..-,... " .,~ .. ~ ~, <;;;'''1 ~,. ._<tT

"' ...........~
. -. : '\." '<'.....~ .......... '

.... ...-'" . ,", . ". -
. . . .

~ cl~\ ~ '" - - - - - - - - . ~~, '<'\ '"''"' -.(~

) O~(~l:; ~ "'\.~3 \u.. () \<If") J ,0"-\ ~ ,-\.'-\~ 0'3,(') h.o..c.. <;( -g q -\M.3 c-"\. t'>v~I

()~ \:5 'as.cl'5 . - \:s.o . "\ <:ro . ,,03. .' "-'So' ":2;lc', . () .i.7 'a, . () 7 ..:- \ (") .s. II
,

'Jaa.J 0''--\ QIe...

\~,

vyater QualityM~ter(SiN):?l.~&o;; (j."\s. A~
Ccfntr61 Box Jype(S/N) . ·,.::YQ:·S,M·: .

TU'bidiIYMete¥. %.···.~.-.RZ>9?...
SIG,NATURE'( . . ~. . . . ..•.

. ~ .

Pump Intake Depth ;3'\ \ .'

PAGE~F..3
)

• • • 
( It}~tra TechNUS, I~c: : .. . LOW FLOW PURGE DATA SHEET 

", " 

PROJECT :' . . '" NSWC'CRANE 
P~OJEqTNUM~ER: -Ne1;J60 No "'is" Y 5 
PROJECT SITE NAME: . S~~yO ~ 

Time . W~ter.lev~1 

Water Quality Meter (SiN)·A,<t;(ro ;; (j."'is. A,t:.. . 
CCfntrol Box Jype'(S/N) , .,.::YQ:·S,M·: .. ' . 

turbi,qit,Y·Mete:y(0/~. ~. 5~ .. -?>PQ:: ... '. 
SIG,NATURE'(~ ~~.:., 

. ~ . 

WELL 10.: _. _Q~\~-_\.!-:..A----t!:.....:-~~-
DATE: Yo. 'd.9. - o~l \ -~3-O~ 
WEATHER:~~?~.~~~y~~~~~. ~~~j~_)~.~S~o_. 

Comments 

. Pump Intake Depth _......:.3.::::·~\;.....\...;.:.,....· ~"---"..,.. 

. ~.' 
PAGE~F..3 

. ) 



•[1II::tetra TachNUS, In~.
PR9JECT :., , NSWC CRANE,
PROJECTNUMBER: NS8S8S0 5>~5 .
PROJECT SITE NAME: SW~V 0"

,LOW FLOW PURGE DATA SHEET

WELL 10.: b'\ - '\ d...
DATE: \ - d...d..-c~J \ -~?" -C~
WEATHER: ?'~"":n~~ '51) .. \S

Time Water Level . DO , ORP Comments

c::.."\ 0 '" '&.. v
.o~3slaL,. ).3- 1-'a,1 .'\f~~'L..~~ I .Y"1"l1 . <E> d-.I ~.5) I~.~L.I - \t"'"\ ,,\ I' \\
'() "'''-\:.'c;! a Lt.: 3:s" 1-· ~';::l' I '\cm~ /;... .q~ • ~~~I ~ ~ Ic"\.5"31 0.', \ ,1 ..; q./ I ~,cS",, __~ c.

(')~\:;<I ~~,'t~~"'II' ~.~ 1--, \(.;0 ~nl~,o.C0· M~) 3:S I 2>~ c;'8"11'-\: ~')rl - '\c, ~
\ ;":'\.~I-- ~-L~ . ~~ I d.~ I '\~ I L .<"6~ 1.'4a3 I a '0., It"I.ss 1<:\ •\'-\.1 .- \6 ,<:l,.

;k""I'\~1 ;':)/_.S-r 1-·' ~c'S~\DQ' I ~.~71 .'11"'6la7 11"') ..5"/1 <)(.971 ... \\.L

", ,,,'
')

) Cd ;\51 .c?;k, (P .£'- I--ak -I \Qt> I 6a- ..,~ (q I f:t 1 it I 6{ 'j I0·· 5 31 ~ .. "1 =, 1----=\\,0; I~~~ 9\> YC2(S'

",~

'".... '.... 1.,'-.- " .

. " ..-' ~.~_., .,,- :" ,.

W!afer dU~lity)y1,~tE~r (SiN) Qj'-.i·6-'d?:·56· :r &4
. Control· Boxtype '(siN) :,":.\0 j;:',9-,f:' . ' . .
Turbidity Meter (SIN) "=' S 5 \.. '3 .?:, G?:>

. :,...... ".--y' .~' f\ " .

SIGNAfciR~('S): (, /.,';:' )~ ..~.:v-.. ::J::j?<;C."
;I; .

• •

Pump Intake Depth ~) \

PAGE-'s0F-3 .

•

• (Ii:}etra Te~hNUS, In~. ,LOW FLOW PURGE DATA SHEET 

PROJECT: " ' , NSWC CRANE, , ' . .' . 

PROJECT NUMBER: Neese flo 5> ~5 ' 
PROJECT SITE NAME: SW~V 0\ ' 

Time Water Level 'Volume Flowrate 

1~~(\Ii.tIl$\\\.liiE' a-., mI.- ,:u;J;m 
OO\d.S d.S ~ \ an \(tt) 

" 

:" 

,'0' 

, I· , ,,' "I'" 
. ,', 

" 
, :, 

,', 

, r co, ',' "-: 'I" 

w~ter QualitY'M~ter (SiN) ~':i,6-'(?:'56' J£ A4 
, Confrol, Boxtype '(siN) :,":\ 0 i;~'bt/' " ' 
Turbidity Meter (SIN) "? S ?, \.. ';>:~ G ~ 

Pum p I ntake Depth ___ ...;.;....---=~~"\I-\ _____ -,. 

SIGNAtb~;~(S): c? ,;:.' ,6 .. ~ .:v-.. 17>-;:: 
.i; '. . 

• • • 



. \

.:

··ORP

PageLof ~

(1) HOPE'

(1)HDPE '.

(3) 40 mL Vi~ls

Container'Requh'ements

SEE L.,OW FLOW PURGE DATA.SHEET

H2s04/4°C·

Preservative

NSWCCRANE

N0845CTO 0315

GROUNDWATER SAMPLE LOG SHEET

Volume

Sample 10 No.: 01GWI~O'L

Sample Location: W£S-l.- (~- \33
Sampled By: .....eYfL~~:-::-__---,._
C.O.C. No.: LJ 3 q 0
Type of Sample: -......,:.--:..;:::;.......---

. [Xl Low Concentration .
-'-----~,-----'------,.----

[J, .High Concentration

[J Domestic Well Data
[Xl Monitoring Well Data
[J Other Well Type:
[J QA Sample Type:

[-n:)retffiT<ch NUS, roc .

Project Site Name: •
Project No.:

Analysis'

Nitrate + Nitrite (EPA 353.2)

Well Casing. Diameter & Material

Date: I""ll-O l.f

Monitor Reading (ppm): -

Date: r 1..-1.. - Ot-r Color

Time: ,'3~O Visual

Method: lUtl'ThLjl<" PV..,p

· VOCs (SW-846/8260B)

, Chloride &Sulfate (EPA 300.0)

•

•

Total Hardness as CaC03 (EPA130.2) HN03/4°C (1) HDPE

· Depth of pump intake .o.~a'&\""cic.. I £"lIl')nvoHJt'~
TO-=3g,B' Tb~ of- 5qc1i-W~ ~.8()·

. . D~ or I,.::: 3'L,Ltj"
. ~ CJ· uC- 5JtT ·."?<....(lIWV.-. '.

)1,2) - 20, let ...,- \1.oCe 7"~' J .

• Light Hydrocarbon & Hydrogen (Air Striped)

Light Hydrocarbon &Hydrogen (Aqueous)

• Total'Organic Carbon (SW-846 9069)

· Totiilln6rganic Carbon

Volatile Fatty Acids w/Bel1~?lkoniumChloride

MSfMSD .Duplicate ID No.:
.,..;..

(1) 22cc Evacuated Vial

(1) 40ml Amber Vial

(1) 250mI HOPE

'(2) 40ml Clear ViilJ

(2) 40ml Amber Via!

38 °'.0

Signature(s): .

~~

• 

• 

:~~ "" 

[ I L)Telm T <ch NUS, roc . GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: • 
Project No.: 

NSWCCRANE 

N0845CTO 0315 

[J Domestic Well Data 
[Xl Monitoring Well Data 
[J Other Well Type: 
[J QA Sample Type: ~----:--~---:----

Depth of pump intake -----'==--=---,&\""_ ci c.. 
TO-:3g,B' TD~ of- 5qt1i-W~ ~,8()' 

. D~ or I, ':;: 3'L,Ltj , 

)1,2) - 20, let ~ \"2.oCe "7 q i 't,) 5 itT :<J 4l (UrlJ 

MSIMSD , Duplicate ID No.: 
,,..;.. 

'I··of ~ 

Sample 10 No.: 01GWI~O'L 

Sample Location: W£S- t- (~ - \33 
Sampled By: ..JeyIL~::::::-::-::--:-_---,._ 
C.O.C. No.: 'i 3 q 0 
Type of Sample: -~,~, :::......---

, [Xl Low Concentration . 
[J, ,H igh Concentration 

ORP 

.: 

38 °' ,(J 

, \ 



. . .

·('TI:tetra Tech NUS, rn~. LOW FLOW PURGE DATA SHEET

~RojECT : NSWC CRANE WELL ID~:'... -c' .• ~. '-' <
PROJECT NUMBER: NQ060 Q$ YS ---- . ,- _...
PR~JECTSITE N~ME: .-$Wo.=-;.'~__'V,,-'.....1_--..,..._..,...

Comments

.....

II ~D·I . )..,(); 'to- .~ TT .:,lX'L ~(Jo I: 7,'1~: 10,<f9fo J 0,'7" IC}~ I B, 8~-1J.1'('3 .
1150' I ~o5()' . '".'.11.;''' I [00I'1-::?..0---: 1~5"orT-O~)5'"' IEO~~-r8.c=t\. ·1 2). ..·1.\

.t)..Oo I ?.O,!)S'" 1·3:.115" J foo·:T7~~1~ 16-.t&o'CT 6---C:oo ro::l~ I·Cf~q~-~nf. L I .
1).,\0 I "l..O.liO -.I't7firr too·I1..J..~·lo~'t9'1·10-,"0 IO.17TcEo~'l i'1\L5"
1'.)..1.0 lAo, ll8 I' 5". 7 2..~ I 'tAll) I 7. '2,..:; 10.'tOW ., 0,00. ID.'1i:··lcL'}7~ 1 :to3. CR
[l.JO I ~o,7'f Ice,:,72.4S' I/o()I·~.'lLfl O,Cf78 10,'00 ID.101 cto~, '1 \.Cf1,(p

:1h1.t~OJJ_~JU7;i~.l(~lt6o-~-7, :r~ro~ i7tP 1,,·oolD.~crl ,.9Tl ~·~t·5.

(;15"0110. ~6 ~- l:fLl~~ I lOO ., 7,1S-~ 16-.i.tC;~-TO'~06;~lcf:-~~-1-9,o3 I V77.3
1300 I ~()' l 33,.1 C(; 1·2.S- L [..,00' . I 7.;u, I D. e.t(pf I 0..-00 10.C,11 cr· :'"t"j '.1 IG8.:5'
11> Lo r I o~5G -~lll'L-Z2-1,.1 (O(J I 7,'Ji(i'1 () .tt~"f Ie>,00 Jo. ~(O I crt 58 [..~T~3,-c"
i310 ,I :10~S9~.,c~ 1\\c:71.-~ I. (00. T· t~;'~71 C) . 'tJ1<a I (? ,C/O. I O. G'i I q. ·t..r"tl \ ~'1,~

I

'ev\M-P~'

·«'vru,ll- f.:iU')iV
'1"L) f'1L-L COM,

."
.1;',' .

•
PAGErl,.OF--cl'-" ..

"\ .'

..

.. ~.

.' .~, ...'

1:"

. ..; ,ft'I'--
Pump'lntake Depth~.. ' (JTGF¥S.l rJ&

~a.'t~ ."

.... ,.;,.., •. :>-. •...

' .•
,,-----;-:
'",

•

Water Quality Meter (SIN) • H'ST: :Ol,;FOG·l.B!1C<...
Control Box Type (SIN) -:i"-.-.:.:.,.. -..;.....' ;;.;.... .;.;.. ..__;..;....,..-..,.........;.....-----

:;~::~u:e~::;:~ .
. . .'. . ". - . . _. ." , _.

. , ' 

.. [ It}etr. Tech NUS, Inc.· LOW FLOW PURGE DATA SHEET: 

~RojEcr : NSWC CRANE 
PROJECT NUMBER: NQ060 OX <is 
PR~JECT SITE N~ME: SW~,v 3 ' 

WELL 10.: ,WF-~ -:- ( -\",:>,~ ~"3 
'DATE:, ' , , :l'l..- 0 iI ' , 

WEATHJ:R: Sv,ytJl( :L5~ i~ (:.. 3>°C) 

, Time ,Turb. DO Temp. 
Comments 

..... 

Water Quality Meter (SIN) • ~ST: ':Ol,;FOG'l.Bf1C;;<-" 
Control Box Type (SIN) ,~; " ' ' ;: ",. 

.TurbiditYMOter(S~... . .. 

SIGNATURE(S):'~'" ,',' 

. " .; 

Pump'lntake Depthl:;J&,' f;TG~S.l ~.l& 
~a.'t~ " 

1:" 
) : 

.. :',': 
, ' 

PAGErl,.OF -.d. "" .. 
" .... , ..... , •. :>- ......... . 

• ',. • 



[1\;JMaT'ihNUS"", .
Page~ofL

Salinity 0 • ORP....::

d \ -la;>
01GW 1103

DO

Sample 10 No.:
o Sample Location:
. Sampled By: .

C:O,C. No.:
Type of Sainple:

P<l Low Concentration
oHigh Concentration

pH. ·S.C~ Temp. (C) Turbidity:

NSWCCRANE

N0845CTO 0315

GROUNDWATER SAMPLE LOG SHEET

.Volume

.Project Site Name:
Project No.:

oDomestic WelrData
[X] Monitoring Well Data
oOther Well Type:
oQA Sample Type:

· Date: ../~ .i3- 04

•

Monitor Reading (ppmj: -

Well Casing Diameter & Malerial

Type: 2" Dia. PVC

Total Well Depth (TO): 3~.o SEE LOW FLOW PURGEOATASHEET
· St~tic Water Level (WL): . .3 .9'3
• One Casing Volume(gallS,s 0 . ;'

• Start Purge (hrs): j()OS .

• End Purge (hrs): / )' £ ..
• TotaLPurgeTIme (min):/~d

· Total Vol. Purged (g L) /£7

·Analysis·

: VOCs (SW-846/8260B)

Nitrate + Nitrite (EPA 3s3.2)

Chloride & Sulfate (EPA 300.0)

· Total Hardness as CaC03 (EPA130.2)

Light Hydrocarbon & Hydrogen (Air Striped)

Light Hydrocarbon & Hydrogen (Aqueous)

Total Organic Carbon (SW-846 9069)

Volatile Fatty.Acids wlBerizaikonium Chloride

. preservative

"' ,,'I.

. Container Requirements 0

(3) 40mL Viais

(1)HDPE

(WHDPE .

(1)HDPE

(1) 22cc Evacuated Vial 0

0(1) 40ml Amber Vial

(1) 250mlHDPE

0(2) 40ml Clear Vial

(2) 40ml AmberVial

• MSIMSD Duplicate ID No.:----
. ---:...

Signature(s):

• 
(I tF"", T,ih NUS,,", . 

. Project Site Name: 
Project No.: 

o Domestic WellCData 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

o{pump intake Z6j5 

MSIMSD Duplicate 10 No.: ----

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N0845CTO 0315 

Sample 10 No.: 
-Sample Location: 
_ Sampled By: . 

lofL 

C:O,C. No.: Y b<t<l 'IS -'1 39D 
Type of Sainple: 

P<1 Low Concentration 
o High Concentration 



[-n:tetra Tech NUS, Inc
PROJECT: NSWC CRANE
PROJECT NUMBER: -Nge86"' N084tS
PROJECT SI'TE NAME:· .MAS<$

~$':J~\.
LOWFLOWPURdE DATA SHEET

W4'S-I-14' -.&3
WELLID.: . 0 I . ~4'

DATE: I -.Z;'*- 04-
WEATHER: . MosH.., 1"4.0'0'1 . s! 7'$M/Ir .,;

+4"IIf'AS"

/4Y

Comments
Time

- - . - . S~A#.,4- PU~($4'

/"IS I /S.~,- Ii /_$"O I-/~o-, &.2.7 .. , O~ ~73--L 7S-15:83T8:3ejr"43 ·~·I.OrAA"rH ~/~-r

/c;:Z~1 ·/tfJ;2.Z. I 2.;;~I/oo~~.z7TO.89.91 ~B--H 14.all·7.,:rT+/) I i/. 5/,/'/i:JL'I~~'
/o~<1 /6._~8~~---=-~_50[ 'Iot) 1~./9·loI9171 5..31,?,/ol 7. 551: .. ·s-.J /?/"""A~ 7

'jo4-SL_L~.~7-Z--~14.5'O I /I)() I ~08 10. ~3Z I 45 I Z,O/ I 7"/C) I -t' 1 .

/0551 /7. ~-9- 1 ~, 54· 1 /00 I ;d-·Z9 I 0.93' 14$mI 1.8(;;17J+~ I ... 9 ".,
J/o51/;<3A--T.-~.So 1 J()"'- I dr. is L"·9&131-·41· I /,~81 8. t;)'zl -/S, f ,

/I/$' I' /7.~~ 1..,7.50 1 lao I ~,i2'z~1 0.9831 -j~, r;/,sz Te.3~-·1 - Z,4
//7~ I i'7.7Z IA-.. ~~I )t>ol & .• 4:1Io.99Z:} 30' ·1/.33r8,~4- l-z7

, I,,
113S 1 /7.'3 --rq.. 5'0 I' /0 0 I 6.42.'1/. oa~l 28 1/, zo 1 8.75 i=3 Z
1146' I ·/8/0' 1/0.. 50 I /00 -!&;.441L.OAitl,·z·$ I /I()~ 1 9;/Z I ·3~

,1

"I / ~£I 18..Z'1 I II. sQ]/QO!' ~ 40:41,.01<61. 23' I 1.01 I 9.ZZ I - ~g II

1'12 0 5"1 /8~4.L~_--1'{Z.SO I. /00 16,.. 4:4·1·/,0171. 2,6 10,'0 19,31 .1-·40
. 1/15"1. IEt,~1 II3.5() 1 /401 6.4.4 1 1··~/z.1 . 15 I·O.8sl,./z· I - 42.

II

., ,

12.~OI·, - I - 1.-

, I

;1 ."
s of41t,to $",hIfI'/,;"y'

t,2z,sl /8.c;r' ·114,3a I,e o I c;.4-zJ/,-6z41· /110,6'18.. 861-43
:-'1,)z3~1.IB.a;&>.1 /5./01· 'Ito ·1~.43'1·,.oz.tJr 8,/ 10,'511 a.seQl -4<A
. I/Z4S"~. tA:>"'7 J: 15". go Is0 I ~. 431,;" 1.51 ~>..,' I o. q..'71 8; 7(;,' I .. 47

.'~.' .

i

'.~
',,' .

I

-

......:<
~
=?

!;I"

.: Water-Quality Meter (SIN)'
Control Box Type (SIN)

.Turbicli~y Meter (SIN)·

•

,tf)/.M06/~·'· AA
·.·HA:'::·:;

.... .;·09:LR. '.~' .i:tZ,.,,$.

. !

. ./

: ..

••••

Pump Int~keDepth ',:. Z,~·~;;·

, .

. ",~' ",

" ...
PAGEZ-OF,Z·.. -.-

•

[ Itt-tra Tech NUS, Inc. 

PROJECT: NSWC CRANE 
PROJECT NUMBER: -Nse86"' t{o845 
PROJECT SI'TE NAME:, . MG86 

Water Level 

.. : WaterQualityMeter (SIN)' 
Control Box Type (SIN) 

. TurbicjiW Meter (SIN)· 
.... :·kA:':::; 

SIGNATURE(S): ~ .. ~L.,C: . 

• 
. .' /' 
. ./ 

. tf}\, 
LOW FLOW PURGE DATA SHEET 

W4'S-I-14'-.&3 
WELLID.: . 0 I . ~4. 
DATE: I -.z:~- 04 
WEATHER: . MosH., ~4'.nnjf . s! Z~p +4".FAS" 

r " >'/4Y 

Temp. ORP 
Comments 

", . 

. ".~' ", ~ 

. . . '. . . " . 

• 



Note: Arialyte; method, and/or equiprnent rnay be deleted from fo~ if not being performed.

Page 1 of 2

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS Inc.
"

, , .,

Project Site Name: NSWCCRANE Sarnple,lD No;: 01GW /4t:}3
Project"No.: ,N0845 Sample Location: ol-I¢,

Sampled Bv: rRoJi/Jo'1. I

'.

Duplicclte::. D
. Field Analyst: 7;~• Blank: [].
Field Form Checked as per QAlQC Checklist (initials): (/;V..;:> ,"

~:
Date: /- 23-0~ , Color . pH .S.C. Temp• : Turbidity DO Salinity ()RP(EN·

12:;-0 (lC)
"

TIme: (Visual) (S.U.) (mS/cm) (NTU) (mgll) (%) (+1- my)

Method: . 'pe'"If/#A /1:-,"<:.. .~LEAI( ~-4J' /,1:>/5 8.70 h/7 0,47. - -47

ORP (Eh) h/-mv) Electrode Make & Model: 'Isl: ..

Reference Electrode (circle one)(§lver-Silver Chloride)!' Calome,l I Hydrogen " , .

Dissolved Oxygen: ......... -'

Equipment: Ghemetrics Test Kit COncentration: 0.0:> ppm . .:~. .

..
Range Used: Range Method Concentrationpprri

1+15'g' Oto 1 ppm 1<-7510 ' C/.04' . ,Analysis TIme:
"

D 1 1012 ppin K-7512
.. ..

-
Notes:

.. ".. \.

' . '.
',--;

Alkalinity:
" ..

, .

Equipment: Chemetiics Test Kit .. Concentration: Zf/O ' ppm

. ,

Range Used: 'Range Method Concentration ppm

14-2.£ ,"D
,

-- 10to 100 ppm K-981 0 Analysis TIme:

IRI"'..:. 50 to 500 ppm K-9815 ZtfP
"

,g- 100 to 1000 ppm K-9820' Z3~ Filtered: D
.- -

Notes:

Carbon Dioxide: ......' .',

It/()Equipm~nt:Chemetrics Test Kit Concentration: ppm

Range Used: ' Range Method
,

Concentration ppm

D 10to 100 ppm ' K-1910 AnalYsis TIme: /431
S" 100 to 1000 ppm K-1920'

\;".

/4- rJ

D 250 to 2500 ppm K-1925 \

- -
Notes:FerroUSi& .
EqUiPnien't: DR-850' ': DR-8 -- Range: 0 - 3.00 mgll Concentration: 2.8 0 ppm

.; , rogramlModule: 500nm 33

Analysis TIme: H3J
Noles: Rltered: D
Hydrogen Sulfide (H2S): Range: 0 - 5 mglL

Equipment: ~ Other: Concentration: 0. 0 ppm

eeded 5.0 mglL range on .color chart: D Analysis TIme: 14 LJ:Z-
Notes:

-

1.-

•

-

• 

1.-

NotE~:Arialyte;meihod. and/or equipment may be deleted from fo~ if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Te<;h.NUS, Inc. 

Project Site Name: NSWC CRANE 

Project' No.: N0845 

Sampled By: r. RoJiboL/,u 

. Field Analyst: T,~. 

Field Form Checked as per QA/QC Checklist (initials): 
fA' 

Page 1 of 2 

Sample.ID No;: 01GW /4t:}3 
Sample Location: 0/- I ¢. 

Dupliccile::. D 
Blank: D· 

.--"....,., ....... ,,--, 
{j/"'''::> 

Date: / - 23 -o~ Color. pH . S.C. Temp. • Turbidity DO Salinity ()RP(EN. 

TIme: 12:;-0 (Visual) (S.U.) (mS/cm) (lC) (NTU) (mg/l) . (%) (+1- ~~) 

Method: . ,Per-If/#Al!:-'c. .~LEAI( ~-4J' /,1:>/58.70 h/7 q.47~47 

. ~AMR[r;j~~.ttlr;CT1~~t{~ti.·($!$\lJil~~MAT!t:)~;~ij~i~Ef,¥t~li2J~~t$j:.i~~~~~~g;~~;;'¥.;'£i~~~'E:q;;;~1~,~"1i'f;;:;.~~~§;t:;:;;£;it£,;s,5f;;':;~/~';~'i~'~i~~ 

. ORP (Eh) h/-mv) Electrode Make & MOdel:-,-"-L:'S~r::' ::;;;;:;;:;:;:::;:::::;:::::-:-~-.-~~ 
Reference Electrode (circle one)~IVer-Silver Chloride)" Calome,1 I Hydrogen 

Dissolved Oxygen: 

Equipment: Chemetrics Test Kit 

Range Used: Range 

L.d' Oto 1 ppm 

D 1 to 12 ppm 

Notes:' 

Alkalinity: 
Equipment: Chemetiics Test Kit 

Range Used: 'Range 

D ...- 10to 100 ppm 
.~. 50 to 500 ppm 

.[;3' 100 to 1000 ppm 

Notes: 

Carbon Dioxide: 

Equipm~nt: Chemetrics Test Kit 

Range Used: . Range 

D 10to 100 ppm 

100 to 1000 ppm 

D 250 to 2500 ppm 

Notes: . 

Ferrousi~ . 
EqUiPnien·t: DR-850' '. 

.; . rogramlModule: 

Notes: 

'. Method Concentration ppm 

1<-7510 . ~o_5' 

K-7512 

Method Concentration ppm 

K-981 0 

K-9S15 Z<iP 
K-9820' Z3~ 

. Method ' Concentration ppm 

. K-1910 

K-1925 

DR-S 

500nm 

Range: 0 - 3.00 mgll 

33 

Hydrogen Sulfide (H2S): Range: 0 - 5 mg/L 

Equipment:~) Other: 

~ed 5.0 mg/L range on color chart: . D 
Notes: 

COncentration: 0.0;> ppm 

. .Analysis TIme: 

Concentration:' Zf/O' ppm 

Analysis TIme: I4-Z£ ." 

...... 

It/() Concentration: ppm 

AnalYsis TIme: /431 

Concentration: 2.8 0 ppm 

Analysis TIme: 

Concentration: O· 0 . ppm 

Analysis TIme: 14 LJ .Z-

. .:~. . 

", .. ; 

Filtered: D 

\ 

Rltered: D 



.' , '

" Note: Analyte, method, and/o~equipment'maybe delElted from form if not being performed.

Tetra Tech NUS Inc

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS ~

Page'\iof 2 '.
NSWCCRANE

"

01GW /4J." 3Proiect Site Name: Sampl~ ID No.:

Project No.: NOMS Sample Location: 0/-/4-

Sampled By: -r-'~<Q.Jlh/'", DupliCate: 0
Field Analyst: 7,.1(. Blank: 0 ..

S,uifide(S2): ' , , ..
"

'Eq~ipment: ~,
..

,~ CJ~
-

DR-8 -- ' Range: 0 ~ 0:70 mgIL Concentration: , '" ,ppm

ProgramIModule: 610nm 93, , " Analysis Time: /¢~8' Filtered: 0.i

" ,
Notes: .. , \' ~ ..

' .. " ,- .. ,- ",-

0;000
..

Nitrite (N02-~N): Concentration: . ppm

::~~;~~~uaR~,
DR-8 ' Range: 0 - 0,350 mglL Al\alysis Time: /124- Filtered: D--

" 62 ' '

0 Reagent Blank Correction: 0 "
Standard SolLition: Results:

Notes:, ": ',-

, Manganese (Mn2+): ' , Concentration: /' ,Z Z .<:> ppm
.";

0Equipment: "~ DR-8 Range: 0 - 20,0 mgIL , ' Anaiysis Time: 15:£4 Filtered:--
ProgramIModule: 5 5nm '-41

H/4t1 L/M'-J..
- - -

NoteS: ~

QAlQC Checklist: ..
Er ..

, All data fields have been completed as necessary:

Correct measurement units are cited in the 'SAMPLING DATA block:, GJ-
Values cited in the SAMPLING DATA block are consistent with the ~roundwaterSample Log Sheet: B
MUlitplication is correct f~r each Multiplier table: Gr "

~
..

Final calulated concentration is within the appropriate Range Used block:' ,[q
:

Alkalinity Relationship, is determined appropriatly as per manufacturer (HACH) instructions: ~
, , , ' '

OAlOC sample (e:g., Std:Additions, etc.) frequency is appropriate as per the project planning documents: [3'",

Nitrite Interference treatment was used for Nitrate test if Nitrite was detected: El
Title blOCk on each page of form is initialized by perS0rlwho performedlhis OAtOC Checklist: ~

: ..

•

. . 

.. Note: Analyte, method, and/o~ equipment'maybe delE)ted from form if not being performed. 

Tetra Tech NUS Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS ~ 

Page'\iof 2 

NSWCCRANE 
.' 

01GW /4J." 3 Project Site Name: Sam~le ID No.: 

Project No.: NOMS Sam~le Location: O/-/~ 

Sampled By: 7,4~.I/4I-I'" , DupliCate: 0 
Field Analyst: 7,.1(. Blank: D 

. ' S.uifide(S2): . . . 

· Eq~ipment: c::9'. .. 
. ~ CJ~ DR-8 -- ' Range: 0 ~ 0:70 mgIL Concentratiori: . '.. . ppm .. 

.<: , " Analysis Time: /¢~8' ProgramIModule: 610nm 93. .i Filtered: 

'. 
Notes: .. , \. ~ .. 

' .. ., .- ... ' .,-

Nitrite (N02-~N): Concentration: .' 0;000 ppm 

::~~;~~~uaR3· 
DR-8· Range: 0 - 0,350 mglL Al\alysis Time: 1124- Filtered: --

,. 

62 

Standard SolLition: D Results: Reagent Blank Correction:D 

Notes:· 

· Manganese (Mn21: .. Concentration: /' ·Z Z . <:> ppm 
.'; 

Equipment: "§J DR-8 Range: 0 - 20.0 mgIL 
.. 

Anaiysis Time: 15:£4 Filtered: --
ProgramIModule: 5 5nm ·,41 

H/4t1 L/At('-J.. 
- -

NoteS: 

aAiilc Checklist: .. 
· All data fields have been completed as necessary: Er 

Correct measurement units are cited in the SAMPLING DATA block:. GJ-
Values cited in the SAMPLING DATA block are consistent with the ~roundwater Sample Log Sheet: B 
MUlitplication is correct for each Multiplier table: Gr '" 
Final calulated concentration is within the appropriate Range Used block:' ·Gr : 

Alkalinity Relationship. is determined appropriatly as per manufacturer (HACH) instructions: ~ 
. . . 

QA/OC sample (e:g., Std:Additions, etc.) frequency is appropriate as per the project planning documents: [3'". 

Nitrite Interference treatment was used fOr Nitrate test if Nitrite was detected: E1 
Title block on each page of form is initialized by perSon who performedlhis OA/OC Checklist: ~ 

.- .. 
.r" 

•• 
.. 

.. '. -

D 

, 

.. 

D 
.. 

,. 

.: '.-

D.·' 

-
: 

.. • 
. " .. 

. ' 



Salinity.. ',. ORP···s.c. ..Temp. (C) 'Turbidity; .' DOpH

GROUNDWATER SAMPLE LOG SHEET :',

Volume

[] Domestic Well Data
'. [Xl Monitoring Well.oata

[] Other Well Type:
[] QA SampleType:

["T-b] Tetra Tech NUS, 'no .e' r- .......;.... ~__...;.. ;"";,,. P_a~ge.....;;;;;;\;;;;;..o_f.;;;.;;;;;;;l;._

Project" Site Name: NSWC;CRANE' Sample 10 No.: 01GW \503'
ProjeCt No.: . N0845CTO 0315/ Sampl~Location: . Q\ - \$

.'Sampled By: ;6-0~....4~
'. C.O.C.No.: 4-391 .?I 'i31J.r

Type of Sample:. 313
[Xl 'Low Concentration 't.
[] High Concentration

Monitor Reading (ppm): -:--

. "-,,

SEE LOW FLOW PURGE DATA SHEET

Well Casing Diameter &, Material

Type: 2' Dia. PVC

Total Well Depth (TO): ~O'

Analysis .PreserVative . Contain~r Req4irements

Static Water Level (WL):
F:;:.,;;....;.;.,;:;;.;..;....;;.;..~~~:::lo-LI-I~----f-----JI---f-----.,;f--'---t-'----',.;-,.;-+-...;;..---,---:-:+-'----'---'-:I .\
. One Casing Volume(ga

:~.\ 1·
__ . '~tJ'

is 1
5·3· . '.

. VOCs (SW-846/8260B) .' . HCI/4°C . (3) 40.mL·Vials 'las
~'-;";'~---'''''';;'~-~------,----'--+--~------f--------,-:';':'''~~''''';;''';--...,....-----,I-'';-~--I

: Nitrate + Nitrite .(EPA 353.2) H2S04/4°C (1) HOPE '/:JS .
F:....:.;,:.:.....:.......;..;;,;.;.;;.;~...;..;;..:..:..::::.!-_----''---....:......j-...;,.;;;;..;;.,;;;.----...;..;;-+---------l..;.:.......;;.,;-=.....,.,.--'-----k--.;....;;.=-.....,..

Chloride & Sulfate (EPA 300.0) 4°C (1) HOPE ~ 'las
.a::T::o~ta::"::1H~a:":rd~n':::'e~ss:':::a~s:...lc'::'a:"';C::::"O'::::3~(::"::Ep'2.A-1-3-0.-2-)-----J--H-,N..,...·O::31~40-C-··-I-......,.---'--~...:.-,,.;-.l(1:.l.)~.H~D:::.:P~E::..,,.:.·--.:...-----:-I-...::::::::t:===-.:tyJ.,

Light Hydrocarbon & Hydrogen (Air Striped) 4° C (1 ) 22cc' Evacuated Vial Ya.r..
.tFL~i9:h~t-H..:.:."-y~d~roc~-a;;:,-r.::.bo~n~-'-&:.:....-;,.;H-'-Yt..:.d~r"";o:;;g:e~n-:(A~q~u~e-o:..:u:s-)!....':"'_-:.... -_-';-:;:"""'"7""--:--_--.-~4:-0~C~-=--=--=--=-:-=--=--=--=--=--=--=--=-~~(~1-)....:4~0-m;;,.;I-A~ -m:.;:,-:-b:..:e~r-:-·..;.Vi~la~1-=--=--=--=--=--=--=--=--=-:-=--=--=-~~-=--=--=-~. '1a5\
Total Organic Garbon(SW-8469069) H.;l1) 4°C (1) 250mlHDpE '1;).~

.f
T
:..::
O
:.::
ta

:.:....
1

.::.in.:..;:or~g:..;,;an;:.,ic.::.C;;:,a.::.rb::.:o.:.;.;n~"-=-:..:..:~:.!....------J~:::.....J'+...;..4°~c=----+--.....:..-.....:..""'"(2~)~40:.:m.;;.I;,;.:C;,.;le...:.:a:.:rVi~'l:..;al--:-----r:---t---iYa5
Volatile Fatty Acids w/Benzalkonium Chloride 4°C(2)'40ml :Amber Vial . , Y"'5
9.·········_······

e.

•• 
r·. L] Tetra Tech NUS, '00 . 

Project Site Name: 
ProjeCt No.: . 

[] Domestic Well Data 
'. [Xl Monitoring Well.oata 

[] Other Well Type: 
[] QA Sample Type: 

GROUNDWATER SAMPLE .LOG SHEET :' . 

NSWC.CRANE . Sample 10 No.: 01GW \503· 
Sample Location: . Q\ - \$ N0845CTO 0315/ 

. 'Sampled By: ;Go ~ .... 4~ 
.. C.O.C .• No.: . 4-391· ?J'i31J.r 

Type of Sample:. 'In} 
[X] 'Low Concentration 
[] High Concentration 

ORP 

ELOWFLOWPU 

-I. 5" \.. 

Ya~JoCf ~~~.x 
s.c.....~ ~ '\\ '" ~ ~., 

"(Y"\ N A, 

. MSIMSD 



c:

["JI;te1ra Tech.NUS, Inc..

PROJECT: NSWC CRANE
PROJECT NUMBER: Nessor' 0 $~'5

PROJECT SITE NAME: :::::'\A.j"""",,v <:!:>\

LOW FLOW PURGE DATA SHEET

. WELL 10.: 0 \ \ '5
DATE: .'. \ - as -0':\
WEATHER: <-\;'y &. ,,..,,,; . \ "So

'tS

Time .Water Level Volume Flowrate . pH Condo Turb. DO Temp. ORP

~IiJ"";,rtl'r-~i'" i~f'~~~mGj Jl\W'#i\1l'" .. '~"'~~~Iir'*,''*k~i'.!l~.~'i%l~i"'i!m'~~1m1$\'W>i!lW''''~'Iilit!Wfflli$~:,~{!i ~~,\F.;tW:I:Se.lo'MI&.ji(!)~e;Jl!1Ji~J~aal1~ll](l'm'lB:/,mirjf\M!~~ml'S1l!l'ol)B ,,'mSZem>l li~ITf,li~JliUJJ)Mll1 l(im'aZI3 .~ !fl{~J1H$il!ls'J!l' a~'ifr:oMJfi!~
1()9l~7 a.,~'<6 3> - - '-
()~D71 d.<"6.\D ,. \.0 I \0'0 1~.~7'·I\.cl("'-\ I ~.) Ie. a., I 1,551 -)~.()

OQ)71 do. <"6.30 I ~.o I \(~ I (..."i"t 1\.a.:B1 6."b IC.~,:"71 ~.Ylo 1-1'1.3
oo,d,1 ~~.67 la.~ I ·,~o I l..<trl I\,\<\~I ?:>.\ I-A.o71 5·c..~1 -Cj,7
(")0...371 d..'1$.~~ I 3.~ I .0..0 I I.e. .191 \.\~1S'1 a.s l-c.o.,1 E .'-11 I -~.o

10<=\1..\11 ~~. Ed I ·Y.I I· .<\-0 I (",/"1I\~~s~L ~,<O 1-6.0'-11 .J5,(-U~ I -,.~
I~ 51 I a ~,(,o3 1'.5.(". I : ~ 0 I ~ .7"6 I ) . \~~ I d· '3 I -0 .o~ I .5. (",0 I - 7 J a.
)(,)0,1 d"X. 73 I ·~.5 I I~O I L .7/ I"\~\ I ~.~ 1-t"l.ocJE~-(.,,1) 1- 7,f.
\ 0 \ '7 I d <is. ~7 I I. '-f I .~ 0 I ~, 7 ~ I \. '\"-\ \ I ~,'-j 1-6. (), I 5, ~CJ I .. I , "7

Comments

~~"' \,.. 1>--,,0... ..

~4..CJ.."';

"1/

\l

t /

1/

'"
<.:~..- - r-.._ ",. 0... 0

\. '\ 'lJ_

Water Quality Meter (SIN) ..•.. O\~(,.O i 01r .44 '..•
Control Box Type (SIN)' '. . .'/\/;.0+; .' . .' .,

. Turbidity Meter(2) _..63· ·
;'SIGNATURE(S) N. ;, ' .

• ;; • ' , •. ". .,; ..1-. : •• ~ • :. .~. ,.".,

• •

PUf!lP Intake Depth' ..~\ .a7 .

, PAGE~F'~'

•

(Itt-tra Tech.NUS,lnc.· LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE , WELL 10.: 0 \ \ '5 
PROJECT NUMBER: NaSSar-- 0 $~S DATE: ,', \ - as -0':\ 
PROJECT SITE NAME: :::::'\A..j~v <:!:>\ WEATHER: <-\Oy &. I"""': '\ "So 

'D 

Time Water Level • Volume Flowrate ~cond~urb. DO Temp. ORP 
Comments 

, " '" ~, , ~ ili\lIIJJI,iIJ,rg • ' II':I~l,Crr i'1l ' rr 
~"'~"'.'" , 

()~~7 a.,'<f)3 '- -. ~ .... ,~ 1>----.0-,. 

()~D7 a'b _\D \.0 \cO ·10, <t> 'I . 1\ cl (" '-\ ~. ) 1'0 a., I 55 )~o ~.t!L""-'; 
OC\)7 2).<"630 ~o \ ('TO t ... . 'i '"f \ .a.::t3 ~"b IO,~7 ~ ,"110 141 3 " 
Co"dl d...~ 67 ,rl.~ ·,~o t... ~I \.\<\~ ?::>.\ -t\.o7 5. c..~ Cj.7 1/ 

00...37 ~ '1$ .~<\ ?:..~ 0,,0 ~ .19 \ \ (., '"&' a.s ' (") .()., .5 .'-1 I -~. 0 \l 

0<=\1..\1_ ~'b. Ed ,Y.I • <\ 0 ~/l \ ,'1S~ ~,<O '6 0'-1 .r; Yb -'.~ 
t I 

I~SI a~ (,03 . 5-,-~ ~o ~.7~ ). \~~ d6 ,(),O~ .5 ~o 7 J a. 1/ 

)t")ol d'& ,"3 .~ 5 I~O t .. 72 ~\~ \ ~,~ ·~o~ S.(.,,1) 7, C tl 

\ 0\1 d~ <i57 I '-f ~o ~, 7~ \ \'-\ \ ~,'-t -0. () f 5, L.<J "_J, "1 ~ r... . .., ...... ~ 
\. '\ (J. 

, " 

'. .. .. 

Water Quality Meter (SIN). . ,', . <\~(,-o!i 61r . 41', ,. 
Control Box Type (SIN)' '. . ..A/;.of;, . c. '. . 

. _.' .' 

PUf!1P Intake Depth'~\ ,a7 . 

,Turbidity Meter'(Sz;2~) _ ~:?f' . 
, . ·,SIGNATURE(S) _ C'V ~ .~~ 

, >" 
, - • " ..I- '. ~.... • • • , 

• • • 



. .

Note: Analyte, method, and/or equip~entma~ b~ deletedfrom form if not being performed.

• f~J
Tetra Tech NUS Inc

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 1 of 2

•

•

Project Site Name: NSWCCRANE Sample 10 No.: 01GW \$03--
Project No.: .' N0845, Sample Location: . 0\": \S
Sampled By: .c~~ll Duplicate: 0
Field Analyst: (~ ll ...~ Blank: '0
Reid Form Checked as per QA!QC Checklist (initials): .' fLJ!:> ..

Date: '\ ...~ ...-o~ , Color pH S.C. Temp. Turbidity DO Salinity ORP (Eh) ,

Time: \Od..o (0C)
"

(Visual) (S.U.) (mS/em) (NTU) (mg/l) , (%) (+1- my)

Method: P~.... ~,....\~\'- dcW..Y u '7Q .\. \", 5' "'-' d,' 'I - 0.0 I ----: -7,'7' .

~ .. ,

't:'>1OAP (Eh) (+/- mv)'" Electrode Make & Model:'
, ,

.. -- .,.. .Refer~nce Electrode (circle one)(Silver~Silver~oride / Calomel"· Hydrogen

Dissolved Oxygen: ----
.../

Equipment: Chemetrics Test Kit COncentrati'on: O· a. ppm

. Range Used: Range Method Concentration ppm '

,CSt' Oto'1ppm 1<-7510 ().~ Analysis Time: \0 c,q.
0 1 to 12 ppm K-7512 , .
-

Notes: ..

, Alkalinity: . " ..',

Equipment: Chemetrics Test Kit COncentration: ~~S ppm

Range' Used: Range Method Concentration ppm
' ,

0 10to 100 ppm K-981 0 Analysis Time: \ <.:>3f
B' 50 to 500 ppm K·9815 3d. 5
0 100 to 1000 ppm K-9820' '. Filtered: ·0 "

- -
. Notes:

Carbon Dioxide: '.

~
~, '"

Equipment: Chemetrics Test Kit .' Concentration: ppm·

Range Used: Range Method Concentration ppm

ff 10to 100 ppm K-1910 oS Analysis Time: \O"\'d.
0 100 to 1000 ppm K"1920

0 250 to 2500 ppm K-1925

- -
Notes:

FerrousIro~
~.SOEquipment: . DR-85 DR-8 -- Range: 0 - 3.00 mgIL Concentratio'n: ppm

ogramlModule: SOOnm 33
,

Analysis Time: \(),"\ V
I DNotes: Filtered:

Hydrogen Sulfide (H2S): Range: 0 - 5 mglL

Equipment: @ Other: Concentration: 00 ppm'

E~ceeded5.0 mgll range on color chart: 0 Analysis Time: . \oSa
Notes:

• 

• 

• 

" " 

Note: Analyte, method, and/or equip~ent ma~ b~ deleted from form if not being performed. 

Tetra Inc. 

. Alkalinity: 
Equipment: Chemetrics Test Kit 

Notes: 

Ferrous Iroc:z(Fe2+ • 

Equipment: "DR-85 

ogram/Module: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

1of 2 

Sample 10 No.: 01 GW \ '5" <:> 3 

DR-8 

500nm 

Other: 

Sample Location:" "0 \ ~ , S 

Turbidity DO 

Electrode Make & ... vu~,._-,-~~:::::=::::: __ -,---_~---:----:-

Range: 0 - 3.00 mg/l 

33 

Range: 0 - 5 mglL 

concentrati"on: o. a. ppm 

Analysis Time: \ () 3" Q-

COncentration: 3. ~ S ppm· 

Analysis Time: \ <':>3 f 

: Concentration: ':3,.S ppm· 

Analysis Time: \0,\ d. 

Concentratio·n: '3.. So ppm 

Analysis Time: \ () '"\ V 

Filtered: ·0 

Filtered: D 

E~ceeded 5.0 mgll range on color chart: o 
Concentration: 0 0 ppm " 

Analysis Time: " \ 0 S () 



Note: Analyte, method, and/or equipment may be deleted'from form if not being performed:

f~l
Tetra Tech NUS Inc

FIELD ANALYTICAllOG SHEET
GEOCHEMICAL PARAMETERS ~.

Page,~~f 2,. •
Proiect'Site Name: NSWCCRANE SarnpleIDNo.: ,01GW '50]
Proiect No.:

Sampled Bv:

Field Analyst:

Sample .LOcation: 0 \ - I 5" .'
Duplicate: D
Blank:.. 0

SUlfide(S2-):_

• Equipment:' •~
ProgramIModule: 610nm .

Notes:

'.
DR-8 __

93

Range: 0 - 0.70 mgl[ .Concentration: 0 ,trU ppm

'Analysis n~e: 105'5 .

,-"

• ··!··L ,'.

Filtered: ·0:

Standard Solution:

·.Analysis Time: \0 ~<\

Nitrite (N02-·N): .

Equipment: ':~
Progran:1/Module:

o
Notes:

'Range: 0 - 0.350 mg/L .

62

Results: _

\, .Concentraiion: Q"dt:>i ppl!" "

Filtered: .[]

Reagent Blank Correction:'D

All data fields have been completed as necessary: .' G;r
Correct measurement units are cited in the SAMPLING DATA block:

Manganese (Mn2+):

Equipment: ~
Program/Module: 525n~

Notel!:

QAlQC Checklist:

Range: 0 - 20.0 mglL

41

Concentration: :l) \ ';:)..
Analysis Time: \ \ 0 \

ppm

Filtered:

•
Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet:·

M.ulitplication is correct for each Multiplier table: G"
Finarcalulated concentration is within the appropriate Range USf!d block:. LLr "
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: ;. 0-'"
QAJQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:

. Nitrite Interference treatment w~s used for Nitrate test if Nitrite was detected: EJ,
Title block on each page of form is initialized by person Who performed this QAJQC Checklist: .~

•

Note: Analyte, method, and/or equipment may be deleted'from form if not being performed: 

f~l 
Tetra Tech NUS Inc 

Project,Site Name: 

Project No.: 

Sampled By: 

Field Analyst: 

Sulfide(S2-):_ 

• Equipment:' • ~ 
ProgramIModule: 610nm ' 

Notes: 

" 

FIELD ANAL YTICAllOG SHEET 
GEOCHEMICAL PARAMETERS 

NSWCCRANE 

DR-8 __ Range: 0 - 0.70 mgl[ 

93 

SampleIDNo.: ,,01GW '503 
Sample ,Location: 0 \ - I 5" " 
Duplicate: D 
Blank: ,. 0 

, Concentration:' 

'Analysis n~e: 

.', . 
", .• "'>\-, ':''\ 

o.trU ppm 

1055 

• i,_ _',\.", .:.: ';~ .': 
.. 

,-" 

. '!'L ,'. 

Filtered: '0: 

Nitrite (N02-·N): , 

Equipment: . :6) \' . Concentraiion: 0" ® i ppl!" ", 

Filtered: '[] Range: 0 - 0.350 mg/L ' "Analysis Time: \0 ~<\ 

Progran:VModule: 62 

Standard Solution: o Results: __ _ Reagent Blank Correction:'D 

Notes: 

Manganese (Mn2+): 

Equipment: ~ 
Program/Module: 525n~ 

Notel!: 

QA/QC Checklist: 

Range: 0 - 20.0 mg/L 

41 

All data fields have been completed as necessary: " G;r 
Correct measurement units are cited in the SAMPLING DATA block: 

Concentration: : y \ ~ 
Analysis Time: \ \ 0 \ 

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet:' 

fy1ulitplication is correct for each Multiplier table: G" 
Finarcalulated concentration is within the appropriate Range Used block: 

, . . 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: " EY , 
QAJQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

, Nitrite Interference treatment w~s used for Nitrate test if Nitrite was detected: EJ , 
Title block on each page of form is initialized by person Who performed this QAJQC Checklist: ' ~ 

ppm 

Filtered: 

• 

• 

• 



'GROUNDWATER SAMPLE LOG SHEET

ORPSainity

%

" ~

01GW '\1_ 0'& c?~
6"1 - \,

DO,

SamplelD No.:
. Sample Location:

Sampled By: :
.. C:O.C. No.: '

Type of Sample:
, [X] Low Concentration
[]High Conce'ntration

NSWCCRANE

N0845CTO 0315

\~.o

Project Si~e Name:
Project No.:

[Th)T'''''T'''' NUS, ,riC,

[] Domestic well Data
[X] Monitoring Well Data
[] Other Well Type:
[] QA Sample Type:

•

Monitor Reading (ppm): -

SEE LOW FLOW.PURGE DATA SHEET

•

, Well Casing Diameter~ Matenal

Type: 2' Dia. pvc ,'. ,
, Total Well Deptti (TO)::

Static Water Level (WL): "

One Casing Volume(g . , 1a..9.

AnalYsis

, VOCs (SW-846/8260B)

, Nitrate +Nitrite,:(EPA 353.2) ,

, Chloride & Sulfate (EPA 300.0)

Totai Ha"i"dn13ss as CaC03(EPA130.2)

HCI/4°C

H2S04/4°C

'HN03l4°C

Container RequiremEmts ,

(3) 40 mL Vials'

. (1) HOPE

(1) HOPE

(1) HOPE

Light Hydroearbon& Hydrogen (Air Striped) "4°C, (1) 22cc Evacuated Vial

Light Hydrocarbon & Hydrogen (Aqueous)

, Total Organic Carbon (SW-846 9069) , 4°C,
(1) 40ml Amber Vial

(1) 250inl HOPE,

Totallnarganic Carbon

, Volatile Fatty Acids w/Benzalkoniur'(l Chloride

4°C,

4°C ,
(2) 40m'CII~ar Vial

(2) 40";1 Amber Vial

Depth of pump intake ~3(J .'\5\

~"

l~~'"
_/~o---'~

\~. s, \...

q', ,&0

.-: ~6'J i.

•

[ I L)TetffiTOChNUS,lri' 

o Domestic Well Data 
[X] Monitoring Well Data 

'GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE Sample(D No.: 
N0845CTO 0315 · Sample Location: 

· Sampled By: : 
.. C:O.C. No.: . 

Type of Samp.le: 

. \ of a 
~ 

01GW '\1_ 0,& c?~ 
6"1 - \, 

o Other Well Type: 
o QA Sample Type: 

· . [X] Low Concentration ---...,.-....:----------"--- o High Conce'ntration 

Depth of pump intake ~3(J .'\5 \ 

q., .&0 
.-: ~6-J i. 
..••. ~ 0 .dY; (. )('3)~ .3,~ ?:,\~. "" \~. S' L 



["T-I::fetra Tech NUS, Inc.

PROJECT: NSWC.CRANE ,
PROJECT NUMBER: N9969XQ~'"\S

PROJECT SITE NAME: $u..J"<""<'l'-J 0\

LOW FLOW PURGE DATA SHEET

WELL ID.: 0"-','I
DATE: y- d..O ,.. 6'-\.
WEATHER: ~. ~'-'nn~ 'a;so

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments
~'*'"?:tJ)jf~ "'lflf"""""'@;''''4';;;-~\wa'r£1!lf/~~"""""'iIlll-1 "'fi""~,, ''''i'!l!'':Im' W1iff.'''·4'?·~~tI r/'~·'''''M~~••"F·"m').~"~~~~~{ii1;ir;sNRml ~ljlit"j~I5.e,lb.w1w1i~J~;JIIJ~j(ii~s ~!~fui'milil:)r~ !."liS'd!l~J~,.' ~inli"SZC"miJm ~dNi1il!JjI7 i(m'alt~l~ $lt@.~I$i.IJS)/:fl ~!ml!r[l~/f~
,as"" aD J a.. - - - _. - - - - ~~v~ C"'>,-,"(o....l.

\~t"'I~ do \. \0 \~ ,,~ 1_.?:>Co,~ 63. :::J.<rf; .2.../"2s \\.\0. t::;<-..'-I £,,4.0. .........

\ 2...\ "4 ~ \. , ;:). " . <;< ~(~ Co • :;:;t Co '-I 9 " , ~ 3 .;;n \ i"\ • 5 I .5 (g I 1-1 II

\6'::::>'-\ ~ \. '\.; d • l.D ,~~,. .:::H. ~y 7 \. (p :3:>. oS \f"'\ .~<l, 5(", fa "
\~~'\ a \. \oS ~.'-\ ;.;oa ~.~3 1 55 \.2:> ~~t:: \\.?-,~t.;G..~ II

.\~""~ ~ \. \l" "'\. d )i: ~ t.-..cl\ J 57 - A. "6" d.~<o \\. 3~ 5(, 0 il

\ s...~ '-\ ~ \. \ <.0 .r:; . 0 ~ I,., .a3 .,(" t:;"" () ("-, • L, ~. ~ \' \ () 'i:i: <-) - 5 b. "7 I I

\'-\t"\'-\ ~\. \0.. .z:;.~ cr<lcJC (".~YL"YY (l).(" ~,~~ \0.<..\ '£G..8 ;
. \ '-'I \"-\" ~ \. dod&., ~ <6 ()T') l'c.:;L5 ~ '-IS (') . ~ d.... 79 \0. ~c 5e.. '7 I,

, ....,:)'\ 'd-\. ~ ...., /.'-/ ~cro' ~.':}~ L~~ O.lo ::1.75 \c.~~ t;b.~ 'I

,~ 5~ :::l \. ~'-\ ~, d ~()V L.::Jt; .c..47 ~ .~' ;:;) .7i. Jo.1''1 ~L" L" 1/

~'-\~'-\ ';l\.:J ~ 9.0 ~<f'O <O·~3 .,L. so ~ ",;),7~ .~o.~.? ,~~ ~ II

\ '-\ S'"\ ;:;) \ . d. 5" ~ ."Yi cg 00 t,,·;;). 3.t~ '-19 (-) . '1; 6) .71t) ,\O·.o..IA' ~G. .0 II

\ :C:;Q~ ~ \ .~.s \0. (.. ~~. (,., ':24 t....~ / (").~ :J.<..'3 \o:o-.~ .<Co.b //
\:5 \"-\ ....L- \. d. oeg \ \ •~ 'i<m ~ ~~ ./~ (,. ~ 6 . P ~LS9 \\l.. ~ ,5b.S 1/

\S~"-\ j 1I /3 7 \cl.d1S~ .... .:23. L ~s (").r;' a .S~ \ \ ,.." 5"<O.~ I

'\53>'1 .:2..\ .....\<\' ,\~.o '8l'StJ .:l3 ./.f.1 ;0.'-1 :;).S'tJ \\.$1' t;_5.Q - /1

S~"D,~.'o(""""",
\.' \)

. ~

.. ., .' ~

: Water Quality: Meter (SIN) 9$.6: O.5P:$A- 4- '
'Control Box Type (SIN):.. :~.' 'tV ,4: ,,: ;, ".,;

Turbidity Meter (SIN) 45.3 -,: 33D 3-

.... SIGNATURE(S~~~;".0S::';;

•

,Pu~p Intake Depth: '.3Q.~::?'

••

.... ':

','

PAGE-.aOF2'

••

[Itretra Tech NUS, rne.: LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC.CRANE . 
PROJECT NUMBER: N9969XQS'"\S 
PROJECT SITE NAME: .su..J'"<""<l'-J 0\ 

Water Level Volume 

: Water Quality: Meter (SIN) 9$.6- O.5P:i5A- 4- . 
• Control Box Type (SIN): .. :~ .. ' 'tV A- .: ,,: ;. ..' '; 

. Turbidity M!3ter (SIN) ... ' 4$.3":· 33 D3', • 

"SIGNATURE(S9.:.;~+~!!; 

• 

WELL ID.: 0'\ -',-, 
DATE: y- d..O ,.. 6'-\. 
WEATHER: ~. ~'-'nn~ . a;so 

Comments 

,Pu~p Intake Depth: '.3Q .~=?) 
c 

.... ': 

•• •• 

. '.: 



, ORP

mV

\&ES- \-l8 -83 '
~ /7"<'

01GW 180 z.

(3) 40 mL Vials

(1) HOPE' '

Page~of Z

Sample ID No.:
Sample location:
Sampled By:
C.O.C. No.:
Type of Sample:

[Xl low Concentration
oHigh Concentration

Container Requirements "

HCI14°C

H2S04/4° C,:

NSWCCRANE

N0845CTQ 0315

';PreServative

GROUNDWATER SAMPLE LOG SHEET

Color pH ' ,S.C.

Standard ' inS/an

Project Site Name:
,Project No::

," 'Analysis

TotalVol. Purged (gaIlL): $"'),P/ ,
Total Purge Time (mi~): ( 8ti
End Purge (hrs): ( '7 ,~O

Total Well Deplh(TD):

Start Purge (hrs): Ib 5'5""

Well Casing Diameter &Material

Type: 2' Dia. PVC

Slatic Water Level (Wl):

One Casing Volume(ga \b.6.

Method: f~-;T7M.-~

Monitor Reading (ppm): -

Date: ,-1-'"l-O '1 '

Method: ' S4A1.c
Time:, c.::; ~/5

Date: / - 23 ' a '

oDomestic Well Data,
[Xl Monitoring Well Data
oOther Well Type: 'oQA SampleType: ----"'--'---,--'----"--'----'---

$AMflgl,~9KQ.~I~:.f@1L'

" , VOCs (SW-84618260B)

; Nitrate + Nitrite (EPA 353.2)

;
';

;

"

,I,::

•

'" Chloride & Sulfate (EPA 300.0)

',: Total Hardness as CaC03 (EPA130.2) ,
Light'Hydrocarbon & Hydrogen (Air Striped) ~ ~T'

4°C

HNO;3( 4°C

4°C,

(1) HOPE

(1) HOPE'

(1) 22cc EvacuatedVial

1'0,L' 2.15~

" ,\", ~.:" ~~~ i"
, -:' -~...:.._'

, '. . '
. ," . .

(1) 40ml Amber Vial '

, (1) 250ml HDpE

, (2) 40ryll Clear Vial '

, (2) 40mlAmberViai

-,
Signatlire(s):, .

'70/4~'

To r or-- ~<..!lUrJ,::' l".'O '
f<>~ C'i'Z- SC-(L~ ....25".C("t

':J'~~ \It.)Q"::; (1 ~i ~},91C.kL1,(o.q ..Q,.,

Duplicate ID No.:MS/MSD

Depth of pump intaG"'~1... 6 t)

Total Organic Carbon (SW-846 9069) "

, Volatile Fatty Acids w/BenZ<;ilkonium Chloride

Light Hydrocarbon &, Hydrogen (Aqueous)

, Total Inorganic Carbon. '

•

• 

~. : 

; ., 
; 

" 

• 

Project Site Name: 
. Project No:: 

o Domestic Well Data. 
[Xl Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N0845CTQ 0315 

Color pH . ·S.C. 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

10f Z 

01GW 180 z. 
\JvES- \ -lS -83 . 
{Z-U& /7"<' 

[Xl low Concentration 
o High Concentration 

TO r or- ~<..!lUrJ,::' l".'O . 
(b~ o-'F- SC-(L~ .... "2 5". 'l "( 

1't.'3 . ':J'~~ \ l{.)Q"::; '1 ~i ~}.91C.kL~,(o.q . .Q,.· ..32\,6 ,J
t

, Ll).5~ 
• '~' 9.<-9 . 

-: -~...:.--' 
, . 

.." . . 

MS/MSD Duplicate ID No.: 



'·A:.:::

"

("'A:y.traT:ch NUS.ln~. L()Wr:LOWPll~GEIJAT~ SHEEOT .

PROJECT: ' .. ·;NSWCCRANE " ,WELLID.: W~-\-L8-:©'
PROJECT NUMBER: , '~'01f"'S' ," DATE:, k=2.2~O'i "
PROJECT SITE NAME:,'$W~ [ WEATHER: $VIVHX. ~5:°C;.W°t:-)

Time

• __ -.. 1 _.

Comments

i'-t 10 I r5'-70-,~cT-~1:}r BDc-17,2:i~O.'-t7G""~ '-;--i::?Ti-'--st> la.T~-' 'Ic_~--:"

.'J~tD I /57A, I '~;;tJ ,I·",@o I 7.C-S-JC.
c

'tCct I Cl7.- 12..7vl5.;O' 1't2.~
, ~,L c €:t:"" o"o;~w.~(tV

~U>~~

.':('t?b I' ('8'1- I 1.~' I 50 L,8.fW·lo;'5V:rI80 'lo,q,1,I~L~' 1-';30.\ S1VP f'~p

,'",IMo",

'" 2l.fr 18,~'t lidS"
7.S<D. 10, ttcc7 I 87

,- ~I..UI.lJ n>,(t,fU:,

()1Z-c. i () f!.,O 'q-D

InvO W~,~fL'

,'~IJ J'£,IH1 PC.\.

IPVY"Vf Ddt't

11?;>~(brv.J i

.~- .

.. " ...-.,'-, .. '

---
[: to I~ .C'L'J~';3; I
~_2B 1-'78,j ~s.~

--,

~

,-

~'.'

~.-~.. .:

~

.--..
cao 0

'80

800

. ·.$0

", ~oo .-.

tor, or,
r:r~7

: JiJ.P
2.'7,7

/. ff~ 't ~ .

I q',~L,-

?D.'L .

'rCa .1.'r'

, Jr;;~--,

" 1'5"' ,'7"

, (D tljc:

Ib~O

ILbS"'

t~ '2~

'j L, '-I"

" CD,1f)

,[ft)O

11~
,j;",':..... , "

,J&:0i: ','-','-:-T"-,~ cT,";- -~ r -, r' c '';<~ .'1: ' I
';Z J. '5- G: Z. ~WL<, ;.y~,~, ,

- 56,tt. .J.~~/..."c, '
~

, "
'. "

'. I.'. 1._
~

,.:: ...

',' -e
~'. ~...~/,~:::.":;.~...: .

e,
~.PAGE~OF2

....

Pu.mplntakeDepth ..... '2.,.~.()S-
, : ":;-"

e
".'.,

, ,Water Quality Meter (SIN) ; ~S!: 'c]:~FC>(;'2l>A(,:;
Contro/Box Type (SIN) \N ~ : ' ' "",": '

,Turbidity Meter (SIN) ,. Lb:If:\:OInr/ :",':

SIGNATUR~(S): .-tPJ. 4#f0,~~ .(,AL,~;"
, ,~ '. . . '. : . '_'" • .', ' _'.' "".' . :..;. ':'~' '••J'.,.

. (l~htraT~Ch NUS.ln~, L9WFLOWPlJ~GEbATA SH,EE;T 
, . 

PROJECT: ' ,.' ;NSWC CRANE 
PROJECT NUMBER: '~~','~'O~~~~~~~,~,--

PROJECT SITE NAME:, "$W~ [,' " 

,WELLID.: W~-\-L8-:©' 
DATE:,' k:-2.2~O'i ' 
WEATHER: SvIVHtC ,~5:0~ ('ii' ~) 

ORP Comments 

-;'{' . 

, Water Quality Meter (SIN) ~ sr: ,cii FQiP2l>A(',' " :' ' Pump Intake DePth .... tt.OS-
Control Box Type (SIN) \N ~: ' ", .. . . :. 

, Turbidity Meter (SIN) L~IM-o'i"'\'"'f../· : , ",: .' :"'~'. 

}IGNATUR~(S): . foj ~:: 7~;;~}~ (j,": ~.PAGE~OF2 

. . . .. . ":.~ 
', •. ., 

.. ~. ~' .. ~ /: .... ~;.~ ... : 



GAOUNDWATER SAMPLE LOG SHEET· .

oDomestic Well Data
[Xl Monitoring'Well Data'
oOther Well Type: 'o,QA Sample Type: " ---~--'--..,..---------

a/-i9

Page_'_' of-2

'01GWj9 az..,Sainple IDNo.:
Sample Location:
Sampled By:
C.O.C.No.: '
Type of ,Sample:,

, [Xl Low Concentration
oHigh Conc'entration

NSWCCRANE .

N0845CTO 0315

("11:) Tetra Te", NUS, r~.•

Project Site Name:
Project No.:•

. ~alinity , , . . ~Fip, S.C. ,Temp. (C) Turbidity,pHVolumeDate~ 1-- Z~-(J4
Method: p £/(I~ I·lle-

Date: Color pH S.C. -Temp. Turbidity DO

TIme: '.ViSual Standard mS/c,n °c NTU mitJ' ,
, Method: 7,0/ ,0,"8"- e.3~ /,4 /.~

Monitor Reading (ppm): -

Well Casing Diameter 8. Material

Type: 2' Oia. PVC '

Tota.1 Well Oepih(TO): 3?7 SEE lOW FLOW PURGE DATA SHEET
Stalic Water Le~el (WL):·2/.~ ,

, One Casing Volume(g . 7
.' Start Purge (hrs): 1323

Yes',

Collecte(tContainer Requirements'

3' ~ (3) 40 mL Vials,

Preservative'. Analysis'

VOCs (SW-S46/8260B)

Total Vol.. P~rged (g~'

•

End Purge (hrs): I~+3
" Total Purge Time (mill): //10

Nitrate +,Nilrite(EPA 353.2)' . H2S04/4~C "" S MS j) . (1) HOPE

Chloride & Sulfate (EPA 300.0) II (1) HOPE

Total Hardness as CaC03 (EPA130.2) , HN03/4°C .1 (1) HOPE

'. :~.

/(f2~
2.(.~ ~

2."1.t.~

12.74>,,-

.(1) 250ml HOPE

(2) 40ml ClearVial,
(2)40ml Amber Vial

(1) 40ml Amber.Vial

(1) 22c'cEvacuatedViai '

Signature(s):

,,~~

2-7,z..
. 2..1. ;1-'

, .r '
S . 7 #Lo AJ,VJ

-;e.tJ{'E~.

~7:L

.-£8·2-

9 • ~;'L~~;<i

/d;L 7.;....... of 5'<:"'<J&f~

27.2-. 8c<tT""'o--;..,,':- 5.:..<£E.,4

/ I. z. "XtJ,/6 1.;/. B do<' 7 L.
'. . ',?-r/ .

Total OrganicCaroon (SW-846 9069)

LightHydroe8rbon & Hydrogen (Air Striped) :

Light Hydrocarbon & Hydrogen (Aqueous)

, " : I

Depth of pump intake'" 2."4.f

• Volatile Fatty Acids w/Berizalkonium ,Chloride.'
" Total Inorganic Carbon

.~

• 
[ I L] T.tta T ,on NUS, InC • 

Project Site Name: 
Project No.: 

o Domestic Well Data 
[X] Monitoring'Well Data' 

GROUNDWATER SAMPLE LOG SHEET· . 

NSWCCRANE . 

, N0845CTO 0315 

Sample IDNo.:01GWj 9 (J z.. 
Sample Location: _-=a~'_--=;....:9=----:----,_ 
Sampled 8Y:7: d:ClJAIo(,.J 

C.O.C.No.: .: 4?2q~ ~ 'im3 
Type of Sample: . 

o Other Well Type: . o QA Sample Type: .' ---.,..----'--,---------
, [X] Low Concentration 
o High Conc'entration 

S<:""<J&£:~ 

27.2.. 8c<t1""""o~..,,':- '5.:..<£E.,4 

32, -T '-. 2 /'5:~ / I. z, " XtJ'/6 ~;/.!J d.<' 7 L. 
'. . ,.?-r/ . 

2-7,2.... 

Signature(s): 

Sainity , ORP 

/(f2~ 
2.(,~ ~ 

2.."1.t.~ 

12.7 '4>".. 



LOW FLOW PUBGE DATA SHEET

WELL 10.: '0/' /~
.DATE: /- Z2-<:J£
WEATHER: 6:.£4/..-1/9 .4''''''

~." 7;.,' ~ Mc.vC.J ~.4A""

Time I Water Level I' Volume I Flowrate I . pH ·I·cond. I' Turb. I' DO' ~Temp: I' ORP ~~wm;"A~~ II

_ifl.laffi.~.'Ml8IlllffJ!lm1!)i ills!t!tI~.lm~!lIIl[.1tI~ .1l')IIIC~lmmj .(m~~.· om en s

[-Fl:yetra Tech NUS, Inc.
PROJECT': NSWC CRANE

. PROJECT NUMBER: N9ge& t:)tJ42
PROJECT SITE NAME: 11446

'f
.~

I?;Z~ I' 2/,~d 1;- 1'- I. -·1 --. I - ... I - I -' 1"-' 1---:"'4~7l ;P<CA'd4

;3~3' 1 2,1,66 . 10.3 I '. 3 b L ~,B.rr 0.873 I 1/ ~- L<:i .4-' la.8~ I /~2. •. --I . AL~;(,
1/34.1 I 2.1,'(;)1 I,o .1" 70 I ~.91· I b,7071 .'7,3 13.5/' /&),/4-1 Za3 I /1 .

/353·1 ·ZL,I~--I~J.7 . 17cJ I 1;;,/ 1 0.1£0 I -,.t,4·~ I£~g i.. J70, Gl7-r2Z~I. i'

1J4~ . ~2. ,3~~ Iz.>~; I· 70. 1~;7/1 o,t19.y.1· ./l./ . IZ,3r:J ·1"9:~/~~c-Z.4~.1 11
114)~ ,-ZZ. -5t.I~,1 I 70' I ~,9~ To,B8o 1./,;,8 .. IZ,oII 8:74' 'Z-~8 . I II

114L3 L 2-2..69 1~3-:-8--1 7~--r'i."&JI~.976L/"D~rj,8al 8.7;;--: 125:/ + tl

f/4£3 22.83 14.5" Lm 70_ .1 4,98 _IO~10:3_L/,z_"IL~ 7c;;:1~,,,,5.ll27· I u

144_~ ·1 2Z~ 96'· ·IS-,z. .1 70 I ~"97 'lo",Z., Lo;.8 :.' /.-6~ I.lO;7€ ".1 2~ •. , I VI

14~"'S'"~ I.: z3.0 9 -,- ,-s:,-, 7a-r&;~1~TQ;9 t~-l b.8~·~r/~6oTI'Q, s913zs I 1/

lS'C>3 I 23.2. \ I~.G> . 1701 ~.9~ 10.'02. I 0.9· I/, :S:S'1;o,4-£r-3S4; . I. q

ISt3_.lZ.3;3~_ "1,··2 .'- ~c)~ :l~~?7':1o,88911·o· . 1/,5719,o~'~d' I. \/,
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1545 I - 1·- I·~ I' -. I '- '.1 ',.-... 1 - I . - ; I -' 15~"",,~ co w6
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;SIGNATURE(S): ~"~ . : ',.

•

. .

Water Quality Meter (SIN)
..' .qontrol Box Type (SIN) '.

Turbidity Meter (SIN)

1 [Itretr• Tech NUS, Inc. LOW FLOW PUR"GE DATA SHEET 

PROJECT': NSWC CRANE WELL 10.: '0/' /~ 
. PROJECT NUMBER: N9ge& t:)tJ?£ 
PROJECT SITE NAME: ,1144'6 

. DATE: 

. WEATHER: 
~~~~~~~---------

Water Level .Cond . 

. Water Quality Meter (SIN) b ~l·A.Q <e.'''' AA· 
.. :.C.0ntrol Box Type (SIN) '. ":', ,VA" , ' . 

PUmP Intake Qepth' _'..c:2.""",' ¢', ___ ~~~;_" _...;.;. ... ~'..,-_ 

Turbidity Meter (SIN) . .' aUi· 4g8 ';. -' ~ :: 

;SIGNATURE(S): £i:~p ... ;, PAGE-ROF~· ... 
, ''\.'. " 

• •• • 



Note: Analyte, method; andlorequipment may,be deleted trom form if not being performed.

Page 1 of 2

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS "

Tetra Tech NUS IIlc " , '

i
Project Site Name: NSWC CRANE ". Sample 10 No.: 01GW/~Ot...

Project No.: N0845 Sample LOCation: 0/ -/'/

Sampled By:. -r; /to J ,..1-/,.) Duplicate: D
Field Analyst: ]~ Blank: D,',

er QAlQCChecklist (initials): yo, -,..' ~ "
Field Form Checked ,as
~'

Date: ,1-z-r-04 Color' 'pH S.C. Temp. ' Turbidity 'DO ' Salinity, ORP (Eh)

Time:' J74S:- (Visual) (S.U.) (niS/cm) (lC)' (NTU) , (mgll) (%) (+/-mv)

Method: P~""l/S -/..,.I-h'c. ~,(ftL "?-et) I d· (J~b e· 3$'" , /.,'4 /, "fIL ' c.,;.. +.fK

ORP (Eh) (+/- my) , Electrode Make & Mqdel: 'Y5r-' ;; " "

Reference E;lectrode (circle O~~i1ver-Silver Chlori~ Calomel/Hydrogen

Dissolved Oxygen:
--.;... .../.

Equipment: Chemetrics Test Kit Concentration: 3.(\ ppm

Range Used: ' Range Method Cohcentraiion ppm '
, '

S-- Oto 1 ppm K-751 0 - Analysis Time: 1637 ' .
~ 1 to 12 ppm K-7512 3

-
" Notes:

"

" . ..
, Alkalinity:

" "

Equipment: Chemetrics Test Kit Concentration: ,~G ppm
. ,

Range Used: Range', Method Concentration ppm

D 10to 100 ppm 1<-9810 AnalysisTime:' , /6<1/
lY- 50 to 500 ppm K-9815 Leo . ' ..
[3"'" ZCd

0. D100 to 1000 ppm K-9820 Rilered:
" , ,.,

- -
Notes: ' : ' ,

Carbon Dioxide:' .. - " /8Equipment: Chemetrics. Test Kit Concentration: ppm
, ,

Range U§lXf: ' Range Method Concentration ppm

;&?8,[3' 10to 100 ppm K-1910' /8, Analysis Time:

!fa'
.. '

100 to 1000 ppm K-1920 -
D 250 to 2500 ppm K-1925

- -
" Notes:

Ferrous Iron lFe2+):
Oi:J1c:: Range: 0 - 3.00 mg/LE;quipment: DR-850 DR-8 Concentration: ppm--

r fil/Module: ,5OOnm 33

Analysis ,Time: ' 17<73
Notes: Filtered: 0
Hydrogen~): Range: 0 - 5 mg/L

E;quipment: HS-C ' Other: Concentration: O~(} ppm

Exceeded 5.0 mg/L range on color chart: 0 Analysis Time: ' /7<1lJ
'

Notes:

•

•

•

• 

• 

• 

Note: Analyte, method; andlorequipment may,be deleted from form if not being performed. 

Tetra Tech NUS, IIlc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS " 

Page 10f 2 

'Prolect Site Name: NSWC CRANE 'Sample ID,No.: 01GW /~ 0 t... 
Prolect No.: N0845 

Sampled By:. -r; /to J ,..10/,.) 

Field Analyst: ] A;. 

Field Form Checked ,as per OAlOCChecklist (initials): 
ri1 

Sample LOCation: ' 

Duplicate: 

Blank: 
,.....,~,...,...---, yD,' 

D, 
D,', 

Date: ,I -z-b."-o 4 Color 'pH S.C. Temp.,' Turbidity " DO ' Salinity, ORP (Eh) 

Time: J '7 4~ (Visual) (S.U.) (niS/cm) (Ie)' (NTU) , (mg/l) (%) (+1- mv) 

M~thod: P~.;c/S -/..,.I-h'c. ~,(ftL 7-<t)/ ('}.(J~b (3. 3$'" ,/.,'4 /..""L" c.,;.. i+.fK 
, ~,PIJJg~~Qf~E~nQW~~V:~l~;INfQ!3MATJQt{:;~ii;;~;":¥i;;'~¥ii":i';:~:t'i'ii.?~""'~:';~i~:;;"~ii~~\'F-t~'i2?;;:~~1~~N~i§@2E~~f~i"kE~~~;;~ift~E;7~~~~!5i 

ORP (Eh) (+1- my) , Electrode Make & Model: ' '-/5 r 
Reference E;lectrode (cirC--;-I~-o-:-~~~.,~s~·i1v:::e::;' r-;;;s=i1v:;::e=r ::C=hl=on:'d~=e-c-a-lo-m-e-I-I-H-YdrogEin 

Dissolved Oxygen: 

Equipment: Chemetrics Test Kit Concentration: 3 . (\ , ppm 

Range Used: , Range Method Co-ncentraiion ppm 

Oto 1 ppm K-751 0 Analysis Time: I b 37 
1 to 12 pprri K-7512 3 

" Notes: 

' Alkalinity: 

Equipment: Chemetrics Test Kit Concentration: ,2I:;;a ppm 

Ran!Le Used: Range', Method Concentration ppm 

[J 10to 100 ppm 1<-9810 AnalysisTime:' /6 <1/ 
(g- 50t0500ppm K-9815 Lee:) 
[3'" 100 to 1000 ppm K-9820 ZCd Filtered: D 

, .. , 

Notes: 

Carbon Dioxide: . 

Equipment: Chemetrics. Test Kit 
" 

Concentration: >8 ,..-____ ppm 

RangeU~: ' Range Method Concentration ppm 

[3' 10to 100 ppm K-1910, /8, Analysis Time: 

If?' 100 to 1000 ppm K-1920 -
D 250 to 2500 ppm K-1925 

" Notes: 

Ferrous Iron (fe2+): ' 

E";"';',, c:: DR-8 Range: 0 - 3.00 mg/L 

r filIModule: '5OOnm 33 

Concentration: Oi:J1 ppm 

AnalYSis ,Time: ' 17<73 
Notes: Filtered: 0 
Hydrogen ~): Range: 0 - 5 mg/L 

Equipment: HS-C ' Other: 

Exceeded 5.0 mg/L range on color chart: 0 
Concentration: O~(} ppm 

Analysis Time: . 17-9lJ
' 

Notes: 



Note: Analyte, method;'and/or equipment may be deleted from form if ,notl:>eing performed.

(~l
Tetra Tech NUS Inc

FIELD ANALYTICALLOG SHEET
, GEOCHEMICAL PARAMETERS,

Page-eof 2' •Project Site Name: NSWC CRANE Sample ID No.: 01GW/~ a z.. ,
, Project No.: N084S'

Sampled By: 7": RoJ ;fH,.)

Field Analvst: ' r /( ,

Sample Location: 'd/-/~

Duplicate: 0,
Blank: 0,

DR-8,-_

93

Range: <i -0,70 mQtL Concentration:

Analysis Time: '

c~63'

1757
ppm

Filtered: '0 "

, Noles:

: All data fields have been completed as necessary:Gl'
. . . . . . '.

Correct measurement unitsare cited in the SAMPLING DATA block: G--"
, Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet: ' r::r

Mulitplication is correctforeach MUItiPIi~~table: ,B' :.." ,
Final calulated concentr~tion is Wit!lin the appropriate Range Used block: cg--
Alkalinity Relationship isdetermined appropriatly as per manufacturer (HACH) instructions: a" '
QNQC sample (e.g., Std. Additions, etc.) frequen~y is appropriate as per the project plannil'1gdocumEmts:

Nitrite Interference treatment was used for Nitrate test if Nitrite was detect~d: El'
Title block on each page of form is i~itiali~ed by'p~rso~ who pertm:med 'this' QAJQC Checklist:' ~

Manganese (Mn2+):

Equipment: <::-85~ '..
, ProgramIModule: 5 n~

Notes:

'.'

, .
.....,

Filtered;', 0'

ppl)'i "

"Filtered:' 0 '

Reagent Blank Correction: 0

Concentratio~: "";066' : 'ppm

Analysis Time: /':50

,Concentration: 0·' d
, d (j I

Analysis Time:' /; " , ,

Range: 0 ~ 0,350 mgIL ,

, Range: 0 .. 20.0 mglL '

Results:----

41

62

..........

o

QAlQC Checklist:,

Standard Solution:

Notes: '

Nitrite (N02--~ ,

Equipment: '~

Program/Module:

J." .

•

Note: Analyte, method;'and/or equipment may be deleted from form if ,not being performed. 

Tetra Tech NUS,lnc. 

FIELD ANALYTICAL LOG SHEET 
, GEOCHEMICAL PARAMETERS, d

Page~of 2' 

Project Site Name: NSWCCRANE Sample ID No.: 01GW/~ a z.. , 
, Project No.: 

Sam~led B~: 

Field Analyst: 

, Noles: 

Nitrite (N02--~ , 

Equipment: '~ 

Program/Module: 

Standard Solution: o 
Notes: ' 

N084S' 

DR-8,-_ 

93 

62 

Range: <i - 0.70 m9tL 

Range: 0 ~ 0,350 mgIL , 

Results: ___ _ 

Sample Location: 

Duplicate: 0, 
Blank: 0, 

Concentration: o~63' 

Analysis Time: ' 1757 
ppm 

Concentratiori: "(j;06c, . : ,'ppm 

Analysis Time: 1':50 

Reagent Blank Correction: 0 

Filtered: '0 " 

Filtered;', 0' 

Manganese (Mn2+): ' 

Equipment: <::-85~ ' .. 
, ProgramIModule:, 5 n~ 

,Concentration: 0·' d ppl]i ,. 

" Filtered:' 0 ' , Range: 0 - 20.0 mglL ' 

Notes: 

QA/QC Checklist:, .......... 

: All data fields have been completed as necessary:Gl' 

Correct measurement uriitsare cited in the SAMPLING DATA block: G--" 

, d (j I 
Analysis Time: " /; .. , , 

, Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet: ' 

Mulitplication is correctforeachMultipli~rtable: B' ,.,." , 
Final calulated concentr~tion is Wit!1in the appropriate Range Used block: cg--
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

Q/VQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project plannillgdocumEmts: 

Nitrite Interference treatment was used for Nitrate test if Nitrite was detect~d: El' 
Title block on each page of form is i~itiali~ed by'p~rso~ who performed 'this' QAJQC Checklist:' ~ 

• 

'.' 

• 



, VOCs (SW-846/8260B)

,
ORP

01GW20c.2.

," .

(1) HDp,E

(1)HDPE '

(3) 40 mLVials '

Pagelof~'

SainplelD No.:
Sample Location:
Sampled By:
C.O.C. No.:

, Type of Sample:
[Xl Low Concentration
oHigh' Concentration,

. GontainerRequirements

. SEE Low,fLqWPURGEDATA SHEET,

Preservative :

NSWCCRANE

N0845CTO 0315

GROUNDWATER SAMPLE LOG SHEET

,Analysis

oDomestic Well Data
[Xl, Monitoring W~II Data
oOther Well Type:

'0 'QA Sample ,Type:

(1=1:;) Tel", Te'" NUS,''''

Project Site Name: '
Project No.:

Chloride & Sulfate (EPA 300.0)

Nitrate + Nitrite (EPA 353.2)'

Method:~~~

Date: ) - a \ - b ~

'.

.'

Total Hardness as CaC03 (EPA130:2) HN03/4°C , (1), HOPE

. Light Hydrocarbon & Hydrogen (Air Striped)

Light Hy<;lrocarbon & Hydrogen (Aqueous)

Total Organic Carbon (SW-846 9069)

Total Inorganic Carbon

Volatile Fatty Acids w/Benzalkonium Chloride

Depth of pump intake, .JO~63

• Duplicate 10 No.:
.....:-.---- .

(1) 22cc Evacuated Vial

(1) 40ml Amber'Vial

. (1) 250mI HOPE

(2) 40ml Clear Vial

(2) 40mlAmber Vial

Signature(s):

,.' 

'. 

( I L) Tetea Teoh NUS, loe 

Project Site Name: ' 
Project No.: 

o Domestic Well Data 
[Xl, Monitoring W ~II Data 
o Other Well Type: 

'0 ,QA Sample ,Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N0845CTO 0315 

SainplelD No.: 01GW 20 0 2. 
Sample Location: ,C)"\ -' % 
Sampled By: ---"'~"""-. ;....( ...-r-._.=.:o.'<'.£.'c-,-~-\--

C.O.C. No.: '1 p<J"1 
, Type of Sample: 

[Xl Low Concentration 
o High' Concentration, 

, Sainity ORP 



('II:retra Tech NUS, Inc, .

PROJECT' : ' NSWC 'CRANE
PROJECT NUMBER: . ~'996e WOe'., s
PROJECTSITENAME:Sy..:)'::c:!"'y Q\

LOW.FLOW PURGE DATA SHEET

WELL 10.: " 0"':' dO '
DATE: .\ - 0.\ - P '--"';'
WEATHER: L.\ou R.'b-·a..'50

.·6

Time I ,Wate~ Level IVolume IFlowrate I pH I Condo I Turb. I DO I Temp. I ORP. '

~g;~;G~', i " !>i - -', ',~. i..,., " ,zm;#:q!"I.,j?\:~ •.. ;:;B1l".<; pot·h·;·, ,;,"".,.:.,- ~';1;:i1~rH, j. ,,~,: "_ .~, 'iL 'l':"&."." ,~~ ",> ~~~i."':"' '~;g;:.!*we,_ .tiiL-ro. ',' :J..1(- •

ti~(iF,lr;$~jS ~m~1i~e)}I.aM~~lIl~iiW;mla'}~t'I(:§jll). i(rntSll!;)I.lNm.l!JJ)~ ~(mgll£~m fjj!\C:lfl.l(iua .trn~).
Comments

O<'"~~O

O~~O

O~5n

\ r,tJn

\~VI

\OdO
\odD
IOL.\a
\050

\\06

d J. 't 9;'

a I. (". .'~~

~/ <Oct
~....,. G. ~
~j. ,r:; '7
~/. 51)
~"I ~ t-o
~ 'l. (~ \
-:2'). (,3
d"l. ~ ~

'_0
~.D

.3.0
"-\ .()
~.(')5-,
~.'-I

i. \
/.<'6
~ . .!S

\C5Db

\ C"'I'M.::>

\~

\rn'b
\(~

100
-,~

J~TU

7(jb
70\)

lo. 3.~ I\~:s~ I \. ")0 I d .)~

<.0 • \<\ I \.~a,1 \.05 I ~.?>S
{",. \~ I \~~ I <).5,S I ~. ~b
I ... .Ol,.., I \3~1 I ('"}_~~ I ~. \~
Zr, .031 \.?>o~ I b.~ D I ~.~
L..6~1 \.~I~lo·~I~·2>~
<t"c3 ,I \~~$ I (() . 3"8 I ~,~3.
~.b3 I '\.d.~{ 10. '-I;). I ~. ~$
L .o~ I \~C1'" I 0 ·"73 I do. '\0

\o.~

'\0.(..'\
\~.<o~

\0.\'
0.,.00"
)<:; .C\ 1,0

~ .'2>0
~.'53

~.:S\

\ '?>.~
\~. '"\
\\. 'g

\n.("
\o.~

\\.e.
a...o...
)s . .$
~.'-\

:<::.:~.11 ...~ a. < J"<' 0Vl.

<-\'Le-.~
II

/1

I,

I,

II
II

"
.c=::...~A\c>-",o-.... ...

" v

Water Quality Meter (SIN)' ~'?\:B;:<'t:O'S(;;'$.'. AA
Control Box Type (SIN) ',' ' . :,"." 1'0 cSt· ·,'.:

": Turbidity Meter (SIN) .,'::153\ ,. 3'e>Q:> : •,:

• $IGNATURE(S)c::;:2~~~'~'" ,.
',".", ... ' ::'. '.'-_ .

• , ~'

j.

•

Pumplritake Depth' '.9,0 ~ .$..$

PAGE-&OF~

•

( Itretra Tech NUS, InC,· LOW.FLOW PURGE DATA SHEET 

PROJECT' : ' NSWC 'CRANE WELL 10.: " 0'\':' dO ' 
PROJECT NUMBER: . ~'996e N"QS'~ S DATE: .\ - 0.\ - P '--"';' 
PROJECT SITE NAME: .SW"C!"'y Q\ WEATHER: c..\oy R,-»:d.:50 

.·6 

Time ' Water Level Volume Flowrate pH Condo Turb. D~JTemp .. ORP Comments 
~~1il1l~~'IJi'Z! 

, 

~ -~'\,I.l;Ia:;:t,1 ,:' i 
" 

O('"~::=:,O d J ~ 9;' ',0 \C5Di,:) - :<--, \. 0.. ... \. D .J'<' ovo. 
Oq~o a/ (.,. ~~ ~a \~ I.e, 3.\.\, ,\~:S~ \./0 a .J?,:, \0 ~ \'?>.'b <-\ ~_C\.'" 
n~:S-h ~~_<Od.. ..3.0 \~ "'- . \~ \.~a, \ oS ~.~ \0.(..\ \ ~._':\ /1 

\ (") (J (') ~j G. (., ~.I\ \mb I..n \~ \.~~ o.~S ~ ::;).b \0.<0<1 \\. <g /1 

\ ()\O dl 6'-1 ~o \cx:K:> I ... 010 \3~7 ('") -~~ ::::;,..\~ \6.\, \~,<... I, 

\O~(""') ;;t2 _s~ 5_,"'] :--100 Co .03 \.~~-$ b_.~D .. ~.~ _C\.b~ \~ .c" I, 

\O~ ~ • ..., <.a.-o ~.'-I l~ to .0;). \,~/~ c·~ ~.2>«g )<; .~I,o \\ .e- 1/ 

l.o_YD cl'J.~\ /- \ J<,-u ~,o3 \~~$ (r)' 3"8 ~~3 ~:2>O a...o... II 

\050 '2 ~ (, 3 _l~. 7_0\) ~.b~ '\.d. ~i c ~~ d. '1 $ ~S3 'X.$ " 
\\00 d'l (P'; , ~ .:; 70"0 L o~ \~~I 0·"73 d .\0 ~ . .s\ ~'-\ ~::::...... ......... ' c:>-"" 0-....,"-

\ \ v 

" 

; 3 . ' 

~;~~~~:~i~y~:t~~~:N) ..• ~:;;:("?Q:kc; $ A4 
": Turbidity Meter (SIN) • ,'::153\, . 3'e>Q 3 : • ,: 

'Pumplntake Depth ',' . 30 ~ .$.,3; 

1. 

" $IGNATURE(S)L;2~ ~'~'~ .• ' .• 
. :: ... "~ _ ,- .' .. '. ~ . ~.: "c . 

PAGE~OF~ 

• • • 



ORP

mV

ORP.· '

, / , t
page_"',_' of_

Salinity00

i.

s.c. .Temp. '(C)' Turbiditypli

NSWCCRANE

N0845CTO 0315

GROUNDWATER SAMPLE Lad SHEET

. Volume,

Sample:IDiNo.: 01GvV Z /02
Sample'Location:' WJr-/,.z1- 5J{(jw) ,
Sampled By: ,. -r: IIC-?OJAH~

C:O.C. No.:' , 4 ?Jj(..

j
TYPe.of Sample:' ....;.~"--I<.-'='-----

, [Xl· Low ConCentration-,---------...;....------,- oHigh.Concentration

o Domestic Well' Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

["'A:] T,traToch NUS, loc.

Project Site Name:
Project No.:

Time:

Date:

Method:'

. Date: /- /fJ· ~4

•

Monitor Reading (ppm):

Well C?sing Diameter & Material

Type: 2· Dia. PVC

, Total Well Depth (TO):, 1-c.J.!i"0

· Static Wat~rLevel (WL): j f',Z4 .

SEE LOWFLOW·PURGEDATASHEET

One Casing VOtume(g 6~

Start Purge (hrs): . / Z /0.

• End Purge (hrs): . /'1.so
'. Total Purge Time (miri):~O

• Total Vol. Purged (g .L /63

Anal~is

VOCs (SW-846/8260B)

• Nitrate + Nitrite (EPA 353.2)

Preservative

,H2S04/ 4° C ..

-,',

"Container Requirements

(3) 40mL.Viais .

, (1)' HOPE; ,

, Total Organic Carbon (SW-846 9069) .

~.7·f

fl.'

2~,2-"'£ .

\. ....

(1) HOPE .

(1) 250ml HOPE

(2) 4Oml.AmberVial

(1) 40fhl.Amber ViaJ

(1) 229cEitacuatedVial;

Sigmiture(s):

7Y4~

,J,:(2)40ml ClearVJaI

2~'-,

Duplicate 10 'No.:-'MS/MSD

4. 'prl 23."'-.4
etC. 15.6" 4.·~

·:r,..... ICLs.:3"O .T+

Total Inorganic Carbon'

LighfHydrociubon & Hydrogen (Aqueous)

Total Hardness:as CaG03 (EPcA130.2) ..

Light Hydrocarbon & Hydrogen'(Air Striped) .

, Chloride & Sulfate (E~A 390.0)

· Volatile Fatty ACids w/Benzalkonium Chloride

•

• 

• 

[ It} TetffiTooh NUS, too 

, , , , , ',,',. i 
GROUNDWATER SAMPLE LO~ SHEET 

Project Site Name: 
Project No.: 

o Domestic Well' Data 
[X] Monitoring Well Data 
o Other Well Type: 

NSWC CRANE-

N0845CTO 0315 

i. 
/ 'f t,0_ 

Sample:IDiNo.: 01GvV Z /02 
Sample'Location:' WJf"-/"Z /- 5J{(jjzl 
Sampled By: " -r. IIC-?OJA H "'" 
C:O.C. No.:' '4 ?Jj(.. , 

, Type.of Sample:', ' 

o QA Sample Type: 
, I [X], LoW Concentration ' 

~-------------------------- o High Concentration 

,pH 'S.C. 

2~'-, 
4.lprl 23.74 
ete 15.6- 4,':; 

:r,.. ... t::Ls.:-30 .T+ 

\ .... 

MS/MSD Duplicate ID 'No.: -' 



(-w:t:tetra Tech NUS, Inc.'

PROJECT: NSWC CRANE'
PROJECT NUMBER: Nge66 <:)~~

PROJECT SITE NAME: M686......;.,...:....=;;.=..;:::;.....-----

LOW FLOW PURGE DATA SHEET·

WELL 10.:
DATE:
WEATHER:

.WEf-/-2./- 83. (O/-ZI)
/- /tl-04

7!tcsl-'lC!()(;* 7 &1d7c.) ~:; .

Time Water Level DOORP Comments

- ~~ ~

tJ,/7 $ /d,4a -6/ ~Lc"JJR

/2.3CJ I /~·4(} .1z.,3.. 1'/0°1, :1l,z-cJ I od!i"'91 !J.87 1.6'.85"1-/(j,./·' I ~ze ·1. II

1Z.~6.60-r-:f.3·· I /00. I. B,$8 I Od~41 4.73 1&· 7.~rl'Y'/)7 I of' It'l 0

J:7 4-cJ I /6·7cJ I, 4.31-:- /cd~r $,4ft J (), 15fl 2,5'0 16..64 I jc~()/. I -f14 J If

-/ioOI /&;,"131· $,.3 .1. /GJdl . 8,;41 Id. /~~I /·36 -~33 1'9~ ~C! 1.,..6·7. I II

:/'S 10 I -/~:74'" -_I ~.3 1 leo '··1.!'3 "0,"43'0 1/;4l' > 13. zz. I ",. 7 d l ~ 7ft·, Ii

'}7, to I /t.'79· 1-,;31 ICo. I' 7- 2/10 ·5.zZ I /~ 3 0 1z, /3 1',71 I.;;. fit:'· I /I

'it~() I /6.t3Z ]fj,,3-] /do-'-17(N .ICJ,.G~7Ij.lo· Il.IO /-?,-'7-:(J 1-~871 (/
'i~4(J I- /~ .83 I ".3 ~I -id a-I..6·9S" Ja~59B 14,90. I a.85' I j,7j I" 76". I· /I
.j~5·ol .7(;, 8~~-r/(J.3 I' /'cio----:-l 6;9d IO,6oz.1 i!J,1J5 I c),"7~ I 7;'7:;- I --70 I It

·J41c,j~-T-J~.B~· 1.1/.:3-[ 7oa-I..t:,J Idr~Cc8 I~J ... -55",lo.t.5'1 'C;,5CJ I ~'11 II.
,J.4./1) I J~, ~ ~- l~}z,i-'r~ i,,~~r./.,.8$-.li·~IIIO'. ~s lo.d,/ r9~24. 1~7 .',1· II

. Ih~ZO I iko, ~5"' I Jg.. <..~ IO~~ ~,9·5"'c1.6/1-·. 1~-3'O . 1",5;; 19,07 --I -~6 I u

'-j~~"~ r~.<rl5' I. J4-.i, 1/061. ~,8;f .la,(;,181"~3S'·.1",5"9 1<;,1.' ;1-6<Ci '1 il
i~4i>--'-1 16:,P.. ~ -, 1.5"•.3'-' -/~6 . I -(..$)"/ 10; (/:,1" o;~z.:- I'L58 1~.IO·1 -65 I II

;-;4501 /6.6> -rI6:3_~_7o~--L~,t~IC),~/&I,,·~o-LQS81819~.I:-a I I(

-_.'

".

'-'

. Water Quality Meter (S/N):":O/MtJ6/l'AId '.'
Control Box Type (SIN). , . , ~A .' '.,':' .. '
Turbidity Meter (SiN). .' ¥,?:.. 41 0 3 .... '

~IGNATURE(s): ~~.'. '. '-,' .
J~ ;t • - •• _ f ,', • ~"'." ." ...., ~ _..... • ,_ .•• ~.'" ...... '••

• :.
Pump Intake Depth 30'~74

PAGE: i:. OF ~

•

( .'€JretT' Tech NUS, Inc. 

PROJECT: NSWC CRANE' 

LOW FLOW PURGE DATA SHEET· 

WELL 10.: . WES-/-21- 83. (O/-ZI) 
PROJECT NUMBER: Nge66 <:) ~4;:f 

PROJECT SITE NAME: M686 
.....;....~=...;;~-----

DATE: -Ji. - / ":1-°71' .'. . 
WEATHER:cs fj C ~v,* .f CbU 2c.) <7:; . 

Comments 

, "." .. 

. Water Quality Meter (SIN) .~ OlMfJ6 It All 
Control Box Type (SIN)· : ". . ~A.·····"· 

Turbidity Meter (SiN). ..' ",5)1>: 41 ~3 ..• , 

Pump Intake Depth _.=:.3_0.,...··._7_4_· _-'-:-.....;.;..0.. 

SIGNATURE(S): ._~-L..Jt::.»'. =7I,,-,h~. ~~~ ,auz,~:=::,;..,..,.,--'-" _' .:.:.....0..,-_ .. -"'.,:,:_ ... ~'-' .. , , .... : 

• • 



Salinity .. ORPDOS.C. ,Temp: (C) . TurbiditY

NSWCCRANE
N0845CTO 0315

GROUNDWATER SAMPLE LOG SHEEr

Volume.' .pH

Project Site Name:
Project No.:

oDomestic Well 'Data ,
[Xl Monitoring Well Data
oQtherWell Type:
oQA SampleType:

Method:

· Date:

[11:] T,',. Toch NU;,'oo
...... - ........-p-a~g;..;e-L=;...O-f~2.=_

. Sample II) No.: 01GW 22°Z
Sarriple Location: 0/- Zz.
Sampled By: 7';/1'0';4 ,wJ
C.O;C. No.: j ;2, Cf ,.

Type-ofSample:
[Xl Low Concentration
oHigh Conc,e,ntration

, Monitor Reading (ppm):

Well Casing Diameter & Material

· Type: 2' Dia. PVC ....
· Total Well Depth (TO): .J'$,et SEE LOW FLOWPURGE DAtA SHEET.

•
Static Water level (Wl): //;.tJ3
One Casing Volume{galll):

Start Purge (hrs): 3 d

End Purge (hrs): /630
Total Purge TIme (min): /z. d
Total VoL Purged (ga /2. I

. AOaljsis; .Preservative

, ',.

Container Requirements Collected

VOCs (SW-846/8260B)

Nitrate + Nitrite {EPA 353.2)

Chloride & Sulfate (EPA 300.0)

; Total Hardness as CaC03 (EPA130.2)

Light Hydrocarbon & Hydrogen (Air Striped) :

Light Hydrocarbon & Hydrogen (Aqueous)

Total Inorganic Carbon
Volatile Fatty Acids wlBenzalkonium Chloride

Depth of pump intake -'--_--"--'-'-'-

(3) 40 mL Vials

.' (1) HOPE

(1) HOPE '. :

(1) HOPE

(1) 22cc EvacuatedVial

:.. (1) 40ml Amber Vial

(1) 250ml HOPE

(2) 40ml Clear Vial .

(2) 40mlAmber,Viai

Yes

Signature(s):•
d;C

MSIMSD DLiplicate 10 No.:

r I L) T,I,. Toch NUS, 100 GROUNDWATER SAMPLE LOG SHEET • .-------------------------~~ 
. Sample II) No.: 01GW 22°Z 

• 

Project Site Name: 
Project No.: 

o Domestic Well 'Data , 
[X] Monitoring Well Data 
o QtherWell Type: 
o QA Sample Type: 

MSIMSD Duplicate 10 No.: 

NSWCCRANE 

N0845CTO 0315 Sarriple Location: 01- Zz. 
Sampled By: 7";/I'o';4,wJ 
C.O;C. No.: j ;2, Cf ,. 

Type-of Sample: 
[Xl Low Concentration 
o High Conc,e,ntration 

d;C 



WELL 10.: 0/ - ZZ
DATE: 0,'- it 4 - 04
WEATHER: 1'61'//7 y""", ,lcos

.; . ,

LOW FLOW PURGE DATA SHEET["lI:}etra Tech NUS, Inc.

PROJECT: ' NSWC CRANE
PROJECT NUMBER: N~,08'45
PROJECT SITE NAME: ~M..:.:...=GL.!=S~G=- _

jlA- W yo.: //.,y

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments
II{Jt,,*~1lli;1l l\llifiY~~'lltIt""'" '$i'''W!1l .i;~.d'f;Ijj,. f:lltNJi.ifnifil)~ IIs1D)1I ii(.l!s"Zr'l)r~~'f(~'tm lfirr",·;reI'Mhm .r~)~i;J.,. ~ jlli~s~)~ ~. ;~t~I~¢lp.wJl!TlG)~')1 [\JjL'l .NiJil!J· ~ 0 U\'·JQZ~ ~' ',' leJ;~I!)IU$' ••~1,· ',; .. ;, .. .. L ...., .... '_ It, , ,.,.~, ,J,_ "" ,-I" .Jll 2 ..... ,,,, ..... ,J,"I, \~1liI ;,.; ~l;i." I . jll1t._:r'"'~-;..;~_w

/430 /8.9S - ,- - &~ .- - ~ - ~A1/ /40-.:.-'~~

Jd4t:> /',7/ /' / //0 7."z. CJ. ')65" ~5' /, f/i?. /O.·4Z "';'//CJ J/. :;/. e /~ adV

/4~'~ /9; RO 2., I /1:)0 7.dtJ c),'9~3 5,8 /,;t./ /CI,S.:J /dZ /r " "
l/scJ t:J /9. BY ;. I /00 ' 7,d CJ 0715/ 47 /.03 ,(l ... ~ Z. ;;?5 (!'.!E-1~

l'f/e../ /9,j 7 ,4,1 /cJ° ~,j5' .::7. 7~ I 35 ",8 z. /t:J,6~ "'8 n

IS'ZCJ Zo. () / -r/ /O,:) ?,7,~ <:7,·9.s-z .2.7 d, f1 J /0.31 92 i I

1530 ;2.t7,GJti5 ' h, I /cO t::,Yr O. 7~cJ /7 . 0.."7$ /tJ, ('17 9j- "
/56.0 z.c .. 09 t. I /00 t!" 9~ c,.934 12 o~8C> t},gS 90 /.

1.::1 5 (.J 20,' i C) .S)" I loCi c.. 9" 0, ")2 'j ~S O. '19 '.7e 85 ( I

I~oo 2-0. 08 CJ. , /00:> C,~9~ 0.92.4- C;.Z CJ,8~ 9. '7 cJ (3/ If

1(,j)10 2..~, /0 10, i iOO A':. 'J & 0,9 ZO 7.5 0.90 9. oS'S 7li' I'
/(;,20 :i!~.C):J l/ i 100 6,'~ O·;J/fi; 7.~ 0,81 " §.{) 7~ I I

1&30 '2.0,09 I z.. I IOcJ &.9C o,9/$' 3.:;r (),7~ 9,~,9 7G H

'7 - - - - - - - - - <!"" E 7::'..-'.er

..

"- .. .

/632.

'09Il)'. 42'19 :

, '

: B//11()~/6dA .
,IVA: :,'!:'

).;~ ~ - .:.

, Water Quality Meter (SIN)
, Control Box Type (SIN)

, , Turbidity Meter (SIN)

"SIGNATURE(S): ' ?~:,:: ~::; ,
. . " . ". ~'. . .

'.
~ ·f·"'·:

"

.'

,P~mp Intake Depth ,'.t "7c:t:.. "
.;'" . . , .

. "~.

PAGE~OF'£-' ,"

,.

( It}etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: . NSWC CRANE WELL ID.: 0/ - 2,Z 
PROJECT NUMBER: N~. 08'45 DATE: 0,'- Z 4 - 04 
PROJECT SITE NAME: --:..;,M;..:::GI..J::/3::...;:G:...-__ _ 

M 0' yo': //..9 
, ., WEATHER: MI'//z y.,,~'1 . 'cos 

Time Water Level •. 1. ~M 1 ~Iowr~:, pH . Condo Turb~O Temp. ORP . . Comments 
~ ... , !·;i:~i ... i·;i· . ,m .1,,,pni'.».'w; , . '1i1ft'm;'! ,. lus:m 

/430 /8.9S - .- - &~ .- - ~ ..:- ~AAr A.· ... ,,~ 

M~c! /~, 7/ /'/ //0 7.";; CJ. 7\65" ~5' /, fIi? /o.,4Z "';'//C'J J/. :; /. e /..: "dy 
/~S'~ /9/ RO 2..; I /1:)0 7,dtJ c) .• q~:J $·8 /oz.; LC!''?.:J /.:.1';: /f " 
[/.5(.1 t:J /9.8Y 3. I /0 0 7,d eJ 0,7;5/ 47 [/.03 ,(l ... ~ 2- ;;?5 (!'.!E-1~ 

/f/v /9.77 4L /CJo ~.j5' .::7. 7~ I 3S"" " ,f);:" /t:J,6~ "'8 " 
/S'z,o 2() () / ~/ /O,:} ~.7f .:7.·9.s-z .2.7 d. t1 J /0.31 92 i I 

/S30 2t7·GJt6 6, I /cO t::,j'~ o. 7~cJ 17 a.."? $ /tJ, ('17 9j- " 
/54.0 20.09 t I /0_0 tf" 9~_ f'.234 12 O~J1C> tj.gS 90 /. 

j.::s s (.J 20,· i C) .8 I lOCi c.. 9" O'1Z<j ~S O. '19 '.7e 85 I 

I~oo z,o 08 9. , (0-:> C,;9~ 0.92-4- C;,Z CJ.8~ 9. 7cJ (31 If 

l..'-'_LQ 2.~, /0 10 J JOO 6. '}& O-,9Z0 7.5 0, (9<J ,. oS'S 7li' 
1(;;, Z. 0 :i! ~ • C) :JI II i 100 6,7~ o ;J /fi; 7.~ 0·81 ~. §.() 7~ I I 

1&30 2. 0.09 I z. I 10cJ &.9C 10.9/.,$"' 3.:;;- (),7~ 9,~.9 7G (of 

163 2- ~- ~ - - - - - - S"...r- ~~......c'E 

" 

' . 
• 'w •• , . "; '. . : . 

_. . Water Quality Meter (SIN) 
: . Control Box Type (SIN) . 

': d'//110~/6 ·dA .. . P ~mp I ntake Depth ~: ..,;;;' Z;...· ? ___ ~ 6._' C;:.. ....... ~"-:--'--
.' . 

. . Turbidity Meter (SIN) . ····"9 (tJ '. 421$: 

.... SIGNATURE(S): . ?~:.::: ,::; . 
" ,- .: . . . . .... . . . '" . .'. ~. . . .. '. .. -, .' .. . 

PAGE~OF'£-' ." 
.... - .......... , " . ',,' . 

•• •• •• 



("'R;] Totra T"'" NUS,,;" .' GROUNDWATER SAMPLE LOG SHEET

Page~of Z

ORPSalinityDO

Sample IDNo.:01GWZ3d-3
.~ample Location: O/~z..3·

----..:=:..----~

Sampled By:' z-;,eOJ 1# 11"-/
C.O~C.,No.:'q 3i7
Type of Sample:

[Xl Low Concentration
[] High Concentration. . .. .

,,S~C. . Temp. (C) Turbidity.pH

. NSWCCRANE,

N0845G.TO 0315

Volume

,', [] Domestic Well Data·,
·[Xl Monitoring Well Data
[] Other Well Type:,
[] QASampleType:

Project Site Name:
Project No.:

Date: /-~ 0 - 04

Date:

Time:'

Method:

•

Monitor Reading (ppm):. -.

Well Casing Diameter, & Material

'Type: 2· Dia.. PVC'

Total Well Depth (TD): 46".Od

Static Water Level (WL): 38:( 5
..sl;~,LOW.. FLOW;PUR~E DATA SHEET

., ,. ~

••t.'

.',:

(1) HDPE'

(1)t1DPE'

(3) 40 mL Vials.

Coritail')erRequirements

. ~.,

4°C

H2S04/4°C

: Presen;ativ~

VOCs (SW:846/8260B)

'. Analysis

Nitrate +Nitrite (EPA 353:2)

OlJe Casing Volume(galtL): S, tiJ

" Total Vol. Purged (g

. Start Purge (firs): /2.1 0

.. Chloride & Sulfate (EP,A300.0)

..•. , FE:;.:n;::.d..:..p:.:;;ur~g.:..e..l:.(h;;.;rs:.!,;)::......__1_4_L.._·-:9_·"-:-'+--:......---+-:......--:....¥~-'---t-...,...:;---:"--+--,.----+---,.---t-----t--------t
Total Purge Time (min): 130

Total Hardness as ca:C03 (EPA130.2) HN03l4°C (1) HDPE

. ',,:

(2) 40ml Clear Viai
. (1) 250mI HDPE,

(1) 40ml.Ar11ber Vial

.: (2) 40ml Amber Vial

Signature(s):

'~~~.

... '(1) 22cc Evac!Jated Vial.

.. ' '4°C

/,(/6/1. #~~/C/£.A/f .~'cS ·(}~f· tr'//~.
jt?/14(..L / u-/,,/r'-I_lc~ .;., / ' Ah;"~

+t--'- ' J.,u+f-v "'-0 -C 'S C/C6/E,v

"4A~3iJ. a ~ ':' ,. ,;,,<," /"/' / AS' '/ ... C E
< -., ,. ~ ';'t () < r;1 3.:: '. ..,. j~ ~ J, c:l

. t.,

MSIMSD Duplicate 10 No.:--

Depth 'of pump intake

Light Hydrocarbon &Hydrogen (Aqueous)

Light Hydrocarbon & Hydrogen (Air Striped)

: Vqlatile Fatty Acids w/Benzalkonium Chloride

. Total Inorganic Carbon

. Tota! Organic Carbon (SW-846 9069)

.~

• 
(I t) Totra T 0Ch NUS, '00 ... GROUNDWATER SAMPLE LOG SHEET 

Project Site Na:me: 
Project No.: 

.'. [] Domestic Well Data· 
·[Xl Monitoring Well Data 
[] Other Well Type:. 
[] QASampleType: 

. NSWCCRANE· 

N0845QTO 0315 

/,(/6/1. #~;4/C/£'A/f . ~·cS ·(}~f· tr'//~. 
;t?/,4(..L / u-/,,/.r'-I_lc~ ~ / ' Ah;;.~ 

+t--'- . j.,u+/v "'-. OA 'S C/C6/EN 

lof Z 

Sample IDNo.:01GWZ3d-3 
.~ample Location: O/~z..3 ----.,;=------,-
Sampled By:' z-;,eOJ A 11"-/ 
C.O~C.,No.: 'q 3i7 
Typeot Sample: 

[Xl Low Concentration 
[] High Concentration . . . . 

ORP 

48;' 38, ') 5':- ,. ~'f'" ;< 0.163 ::/. 4Sj~/ Co'" 5:6 

·~~~~m·~t .. ~ 
MSIMSD Duplicate 10 No.: --



["T-I:;}etra Tech NUS, Inc.

PROJECT: NSWC CRANE'
PROJECT NUMBER: , N996e' oe4~'
PROJECT SITE NAME:MGBG

LOW FLOW PURGE DATA SHEET'
W4"S. /. ZJ- 83

WELL 10.: 01- Z3
DATE: ,-to - 04 '
WEATHER: &c-:tl;r 14'aA., f ZO.3)'

, , i

Time I Water Level I Volume 1 Flowrate 1 pH 'I," ,Condo ,I Turb. 1 DO 'I Temp~ I ORP,
~'-'''-~~~.' < t%1't~. (~t,.ttf.?u*;Nt<··~·,_,fJiN&:nen·" t ,", ..,k-c - ,l(.J"'N\¥mW>1uit'l'J{k%" $F. -_>""<;~ <''"','s;, ,."".,',_.;: '.,'. __ '''H.-~,...m

ml!ffll1~11 ~4~mTh~IQ~m~]~)}i Rgaw~'Il rfiliil~YiiMrij .Stl!J1~).llfHJ1S~~rl1 flCmilil!J;Jf,f,1t~~i!lmirj 11li~~
Comments

12:/0 I ,38. 95' ,I -, I - I - I, ,-,

'.t.'2.~ I 3?2S I ' ~o~'15al-&,77, 1;/.5'.7~ I 40, -1-z.O? l/c)"Z:~1 -~I

«5+It"'f. )'(,/--""";"
CLG,;'r,(o

/ 2~3~ I 39. 2 () I 1.20~ I, 7.0 ,17610·1 1.'5'2./ r '3oS I-I- Sz. I ',5? 1- c% /I

/Z40 J 39.Z~' IJ.70Q I' "~I 7~o8IiJ(476'1 ZOI/,401 5,~~ ,1-/t'4
1l.S'D I 3'· 33 12.150 I' 4s I 7.:l..3 rI.4~? I I&; 11.?4 I 8/7:; I -/1.3

i('

I"~

/ 3:00 I 39,41 12.:~5a I, 40' I .,,; 216 1 'j', ~51 14-'1/.4YI 8;%81 - 1/ 8 II

L~,IOI?'<).47, 1~~95'''1 4d 1729:·"~+,/.j'641 '/~ 1/,63 I 7..2..'1 1,-/2J'~' IJ

i~t..(J -I 39. f>S, 133501 40' I 7.4-tJ t /.3s~1 ~JZ '1;"51 I 7·6c l- 1,3; , "
J3~ I 39.(:,5,;,,' 1~:75ql-~4"17,4JJ/,j?," /.3-1/,~r7:6~1-/37 ,/

'/.3401 3 ~,&;(;' ~ILL5~'1 '4-6, T 7441 /,344 I 14- I i;~ I 'b,dl l-LJ8
/350 I "'I.,C'j,t:> 5' 143"5"~ L 40_---"1 ~5e:1 b3Z?J,LO, 1//5~ I "'~6e, l~j44-

iI

II
j400,;I,39~jl 14495'~ I '4() ,I 7,6~ I /;~"I'/..I ,'9-8 ' "I,,/~.z~ I:Z7d , I.-I.¢'..,
14/() I 39.7/ ' 1 ~35'"'? I 4 lJ ' I .,.,' ~z:ll3(J/ I 9,,41 1.~3' 17,6:8 I-./¢'z'

1 I

,I

"JdZ,O I _~~. '71 1~.7,50 I 4o~1 7,~O L/.3i:)¢t 9.5" '1/,31 1i 7ZI-/4-9' II '
i~/0 I - I _ ,I - I, ~L -'", . """" ".~. S~h?~¢ ;7';-.....,-r

,

....

, " ,/

,:'4;:'cJ$Pump'lntake Depth
--"-;;':';':';""-~--~"""""

\
:.~

_.'.

•
PAGE? OF?

•

( It}elra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET· 
W4"S. /. ZJ- 83 

PROJECT: NSWC CRANE· 
PROJECT NUMBER: . N996& Oe4~· 
PROJECT SITE NAME:/NfGBG 

WELL 10.: __ O..:..I_-..;:Z;..;;'3:;.......~o:---~_-.,-_ 

DATE: I-to - 0 4 . 
WEATHER: $o-:t/J 14'a.,'l fZOSs' 

Time Water-Level DO· Temp~ ORP. Comments 

Water Quality Meter (SIN) OiMO~/6 AA . 

~~~~~~~:~:~P(~;~~N) .... . .:;:;~-4i.yr; 
Pump Intake Depth . ...;..","",(~~ . .:..:.~.,.;;.c?.....;'5;.;,; .. _ .. _./ _....,............, 

"', SIGNATURE(S): -tfoJ;f~ .............. ' 

• • • 



Page_' of z..

.Sample 10. No.: Ol(3W:Z40 z.
Sample Location:. ~,.:'Z4
Sampled E;3y: --'-.;-:;"'<';'·tf.;"':::~-./-A-H-tl--'· -'-

C;O:C. No~: LJ 3"i·7~: 83 ~<J
Type of Sample:

[Xl Low Concentration
[) High Coqcentratidn .

NSWCCRANE

N0845CTO 0315

GROUNDWATER SAMPLE;LOGSHEET.

Volume ·pH

dLE""iK'I·~~_IOI·:31/~3_.~._~iii"I"i:2i'I/8~·I:._
. S.C. Temp. (C)': ;TU~bidity. DO Salinity .' . ORP .

Color

.. Visual rnS/cin . ingtJTime:

[] Domestic Well Data
[Xl Monitoring Well Data
[] Other Well Type:
[] QA Sample,Type:

Date:

Project Site Name: .
Project No.:

Date: /-Z/-o4

· Method:

••

· Monitor Reading (ppm): ~

Well Casing Diameter & Material

Type: . 2" Dia. PVC

· Total Well D~pth (TO): ~4 SEE LOW FLOW PURGE DAtA SHEET
· Static Water Levei (WL):/f.St
· One Casing Volume(g

· Start Purge (hrs): la/o . .' .

.•. . End Purge (hrs): 12 -:Jo
Total Purge TIme (min): /6"

· Total Vol. Purged (gallL): /~.fI·

Analysis

., VOCs (SW-846/8260B)

Nitrate + Nitrite (EPA353.2) .

· Chloride & Sulfate (EPA 300~O)

Total Hardness as CaC03 (EPA130.2)

Light Hydrocarbon & Hydrogen (Air.Striped)

Light Hydrocarbon & Hydrogen (Aqueous)

· Total Organic Carbon (SW-846 9069)

Total Inorganic Carbon

Volatile Fatty Acids w/Benzalkonium Chloride.

. Preservative

HCII4°C

H2S04/4°C'

4°C

'HN03/4°C

4°C

4°C

4°C/H~
. 4°C

4°C

Container Requirements .

. (3) 40mLViais .

(1) HOPE

. (1) HOPE

(1) HDPE

(1) 22cc Evacuated Vial.

(1) 40ml AmberViaJ

'(1) 250ml HOPE

.. (2) 40mlCIearViai

(2) 40ml.Amber Vial ..

Depth of pump intake 2.~,12. . "/"Q/OF 5</~ePt :;'/8r6l..:
801f..~c~ ),df ~ ::-Zgo3

. (

~3,f _//.5'/; Z/.8fJ )<tJJ/6~.tr3,6/~/u.t:/3.6-L

• Signature(s):

MSIMSD Dupiicate ID No.:-----

•• 

• 

GROUNDWATER SAMPLE;LOGSHEET. 

Project Site Name: . 
Project No.: 

[] Domestic Well Data 
[XJ Monitoring Well Data 
[] Other Well Type: 
[] QA Sample.Type: 

NSWCCRANE 

N0845CTO 0315 

Depth of pump intake 2."'l,12. . "/"Q/.OF 5C/~el't :;'/8r6l...: 
801f .. ~c~ )'';?( ~ ;:.Zgo"3 

I of z.. 

. Sarnple 10. No.: 01GW:Z 40 z. 
Sample Location:. ~'.:"i!4 
Sampled E;3y: --.:-.;-;....<.;..;.t<......;~::.../-A-H-tl-· --'-

C;O:C. No~: LJ 3"i·7~: 83 ~<J 
Type of Sample: . 

[Xl· Low Concentration 
[) High Concentration . 

. ( 

~3,f -1/.5'1; Z/.8lJ )<tJl/6~.tr3,6/~/UII!/3.6'L 

MSIMSO Oupiicate 10 No.: -----



LOW FLOW PURGE DATA SHEET

"

. (''FI:;}etra Tech NUS, Inc..

PROJECT: NSWCCRANE
PROJECT .NUMBER: ~lgQ69 o84fi""
'PROJECT SITE NAME: _M::....;.:,;G=:.:B::.=G:::... _

. W~.>-/ -2-4- 93
WELL 10.: 01 '2.4
DATE: J -2.1- 04 .'
WEATHER: /Hilsrl;t <!4~&' ~t:ls

Time Water Level Volume Flowrate pH Cond, Turb, DO Temp. ORP Comments
'''~I(r~'"1)1'1 ~t~'6'n!;;I~~m&"Gl~.(L'iZ~~tRJ'il~.(;$~~7arsl~:)1_'iii ~f{;:sr"'l'liJ)r ~!l\j§\'~li~l_~;~;;! .l;lIiS:' !i: , th ..... ,eo.Wiff!. t ..... , , ..f!l~ ,.. , ". 'Ill . ,Ill! iii' ~" ~, " _,'", :.l.f'I.M©U ' .... tt,\l[tt!J.' it" ~ 'lll'qiJ ,~ iil i,,~'mU.";;,~

10/" //.5'/ - - - - - - - S~A~~ ;PU-,cC:d

,/020 /3,SCj '1400 /40 7,CL~ tt',21CJ ~o 6.'Z 9.7' ~z.'5" o~""'/<. /'~r€.,~,.

JC30 14.ZI 2.fl-0 O . ./040 ~. 9(;, o;Zl't. 25 5,5'4 ' 9.S-1 I~ .j II. (<:k4"')
!rJ4 0 /~,75 ':J:~oC) 70 7,00 a.2Z9 /2 :£:3/ 9,fl7 - .:r ~£EA-<.
ICl 5-0 ./~.o:> 4.100 80 7,07 0,21:.4 /1 4,~7 9,44- - 2.0 II

J /t')() , 15,3~ 4,95° 85 7;a9 o z. 7( /0 4,oZ 9,S'Z -48 II

11/0 /5.&:17 5.800 as 7~/1 0.Z.7~ 7, , 4.iO' 9.~3 -S4 II

II 2.0 15'. C7 / ~..t,oO Ro . "'?,IZ o·2.8Z 5,3 4,J8 9,71 -66 "1130 I&>.O~ .7~4oo. 8° 7.12. 0293 4.S 3.5t- 9·7~ -~8 I' .
114.0 /~'./S a.loo 110 "7.IZ 0, '3()' i . 3·7 3,13 ',81 ~74- 1/

1/5<9 /~.z~ 9.()OO 80 7,IZ. O·3(:J/ 3,0 3·z,.o ',4" -74, II'

/z.oo / (0,3 i ·q.BOo RO. .. 7,'12 O. 3d i .2,7 3,~~' 7,43 . -78 II
,2,10 /h,41 JtJ.~oo ~o 7. 14- ".'va ~,3 Z.3S- . .:!I·71 -ss t ,

12lo i&'.5/ /I. 400 fie 7 I~ O',~ 09 2,2- 2-37 9.~lJ . -85 II

J'7 ~o j~.5'7 12· Z.oO eo 7.1"1 o '$12- 2. I Z,~Z 9..~S- -98 'H

i 2..4..0 /~.~3 ~·~.oao 8° 7./1.- "...~ "6 z,i 2.30 '}, '7(J -89 ~I

12.Z;O. I~, ~#!\ .,~~oo 8Q 7,10 . 0·3;3 . 3. Z. 211 ft 9,7 s- . - !1C . H

,1- -S-s- - -- - - '- - - 5r!f.etl' 5'..,...,,,/e.-
.

'.
" ,

Water Quality Meter (SIN)
Control Box Type (SIN)

.Turbidity Meter(S/N)

SIGNATURE(S): .

••
OIM·Ot,I' .44:"
·.lvA:

'. . . 9/8 ~ 4Z 9{l. .~. .~.:. ,

cK;~·····.··\

•

Pump Intake Depth . ~1,'3Z.. .

. PAGE Z OF Z. .

•

. r itt-Ira Tech NUS, Inc.· 

PROJECT: NSWCCRANE 
PROJECT .NUMBER: ~lgQ69 o84fi"" 
PROJECT SITE NAME: ....:M~G=B;.;;:G=--__ _ 

Water Level 

Water Quality Meter (SIN) 
Control Box Type (SIN) 

. Turbidity Meter(S/N) 

•• 

Volume 

·.NA: 

LOW FLOW PURGE DATA SHEET 
. W~.>-/ -2-4- 93 

WELL 10.: _0;:;.., ..:../..,..'~Z.~4:......:--:::--:,--____ _ 
DATE: I -2./- 04 .' 
WEATHER:;,,-.;../H.....;....;..Q;;...sn~~~t--loo<!:.4&.=::.i:.I=~&=;;c-_· '--=~:;.;;....."'.:.."S_ 

ORP 
Comments 

',"' . 

AIJ..:·· Pump Intake Depth .. ~1:'3z.. . 

. : "\ - " 
'-. . PAGE Z OF Z. . 

• • 



Note: Analyte, method, and/or equipment maY,be deleted from form if not being performed.

·e.
T~tra Tech NUS Inc

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 10f 2

e

e

Project Site Name: NSWCCRANE Sample 10 No.: 01Gwt,40 Z-

Project No.: N084S Sample Location: 0/-:24·
Sampled By: -7:RaJ411"'/ Duplicate: D
Field Analyst: -r.,~. ·Slank: 0
ReId Form Checked as·per QAlQC Checklist (initials): <L~

1/2./ /04'.Date: Color pH . S.C. Temp. TUrbidity DO Salinity ORP.(Eh)

Time: /25'5 (Visual) (S.U.) (mS/cm) ~C) (NTU) (mg/l) (%) (+1- mv)

Method: p$/lif/-"!.fie C'LEAA. 7./0 0 .•313 f).7S 3,Z 4 18 - _ .. !)e ..

ORP (Eh) (+/- mv) Electrode Make & Model: . CJ/M()6/~

"Reference Electrode '(circle one):~ver-SilverChloride"'" Calomel 1 Hydrogen

Dissolved Oxygen: . .
........ ---

Equipment: Chemetrics Test Kit Concentration:.. o .'z, ppm

'Range Used: Range' Method Concentration ppm

.0" Otol ppm K-751 0 0, '2- Analysis Time: /4 00

£::r lto.·12 ppm K-7512

-
Notes: "

, .

; Alkalinity: -
Equipmeni: Chemetrics Test Kit Concentration: /8 0 . 'ppm

- .,

Range Used: Range Method Concentration' ppm

D 10 to 100 ppm K-9810 Analysis Time: /4tJ8
D 50 to 500 ppm K-981S

[]Y 100 to 1000'ppm K-9820 I~O . Filtered: D
- -

Notes: ~"(;(/~b i)"UA
Carbon Oioxide: .
Equipment: ChemelMcs Test Kit Concentration: 12- ppm

'.

Range Used: Range Method Concentration ppm

~ 10 to 100 ppm K-1910 IZ- Analysis Time: /4/2
L:1 100 to 1000 ppm K-1920

D 250 to 2soo ppm K-192S
,

- -
Notes:

Ferrous Iron (F~ H~/~ L,,;. ... ,/-
. ""

Concentration: >-3 3Equipment: DR-850 DR-8 -- Range: 0 • 3.00 mglL ppm

afn/Module: 'SOOnm 33

Analysis Time: 14Z.~
Notes: Filtered: D
Hydrogen SUlf~H2S): Range: 0 • 5mglL

Equipment: HS-e Other: Concentration: 0,0 ppm

0 ~(jjj'EXceeded 5.0 mglL range on color chart: Analysis Time:

Notes: /12.6

••• 

• 

• 

Note: Analyte, method, and/or equipment may, be deleted from form if not being performed. 

Chemetrics Test Kit 

Notes: 

Oioxide: 
Equipment: ChemelMcs Test Kit 

Equipment: DR-S 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Pa 10' 2 

Sample 10 No.: 01Gw2.4 0 Z-

Sample Location: 01-: Z 4 . 
Duplicate: D 
·Slank: ·0 

1'""7'"t-:'""",,"--, 

Turbidity DO. 

Calomel I Hv<1lronl~n 

Concentration:.· O • . z, ppm 

Analysis Time: 

Concentration: /90. ·ppm 

Analysis Time: 14tJ8 

. Filtered: 

Concentration: 12-. ppm 

Analysis Time: 1411 

H~/~ L,,;. ... ,/-
Concentration: >-3 3 ppm 

·500nm 

Range: 0 - 3.00 mglL 

33 
. -

Analysis Time: 142.!:> 

0 

Notes: Filtered: 0 
Range: 0 - 5mglL 

Other: 

Exceeded 5.0 mglL range on color chart: 0 
Concentration: 0,0 ppm 

Analysis Time: ~ (fij.' 
11-2.6 



Note: Analyte, method, and/or equipm~nt may be deleted from .form if not being performed.
!

Tetra Tech NUS Inc

FIELD ANALYTICAl lOG SHEET
GEOCHEMICAL/pARAMETERS

',' .

. a.
Page........of2 ••

ProjectSite Name:

Project No.:

NSWCCRANE

N0845

Sample IDNo.: 01GW t:J?42.

Sample Location: t:J / ;,Z~ .~

.Sampled By:

Field Analyst:

Duplicate:. 0
Blank: 0

•

01 .. -
Corieeniration: d. ,'.'

ppm

Analysis Time: 143e Filtered: tJ "

' ..

.. . .....~ ,......:.. ~. -: .. '. .. '

Coricentration:" ()~OQ~
,.

ppm

Analysis Time: 14/Z Filtered: 0
'. .. '" .. .'

Reagent Blank Correction: 0

\ Concentration: j.S ppm

Analysis,Time: U;Y6' .Filtered:' 0Range: 0 - 20.0 mglL

Range: 0- 0.350 mgii..

Range: 0 - 0.70 mgIL

Results: _

41

DR-8 __

62

DR-8 __

93

o

QAlQC Checklist:

2+ '
Manganese~.~

Equipment: ~

ProgramIModule: 525n~

Notes:

Notes:

Nitrite (N02-·N):\

Equipment: S
PrOgrarillModule: .

Standard Solution:

Notes:

All data fields have been co.mpleted as necessary:

Correct measurement units are cited in the'SAMPLING DATAblock:

Sulfide (S2):

. Equipment:' g.
Program/Module: 6l0nm

. ;... '

.W"'....

.~.

Values cited in the SAMPL.ING.DATA block are Consistent~h the Groundwater Sample Log Sheet:

. Mulitplication is correct for each Multiplier table: ~ . " ', .. " , ,

Final calulated concentration is within the appropriate Range Used block: '~-
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: .~'

. . . '. .
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the projeclplaimingdocuments:

Nitrite Interferen~e treatment was used for Nitrate test if Nitrite was detected: EJ
Title block on each page of form is initialized by person who performed this QA/QC Checklist:

'.

Note: Analyte, method, and/or equipm~nt may be deleted from .form if not being performed. 
) 

[~l 
Tetra Tech NUS Inc 

ProjectSite Name: 

Project No.: 

. Sampled By: 

Field Analyst: 

Sulfide (S2): 

. Equipment:' g. 
Program/Module: 610nm 

FIELD ANAL YTICAllOG SHEET 
GEOCHEMICAL .. pARAMETERS 

',- . 

. a. 
Page ........ of2 

NSWCCRANE Sample ID No.: 01GW t:J?42. 

N0845 

DR-8 __ Range: 0 - 0.70 mg/L 

93 

Sample Location: t:J / ;, z + 
Duplicate: . 

Blank: 

Coriceniration: 

Analysis Time: 

o 
o 
d. 01 

L43t!> 

.. 
ppm 

Filtered: 

' .. 

Notes: .. . .... ~ ,.:. ~. -:' . 

Nitrite (N02-·N):\ 

Equipment: S 
PrOgrari1lModule: . 62 

Coricentration:-

Range: 0 - 0.350 mgii.. Analysis Time: 

()~OQ~ ppm 

14/2-
'. .. 

Standard Solution: o Results: ___ _ Reagent Blank Correction: D 
Notes: 

Manganese ( n : . 

~
2+' 

Equipment: DR-85 

PrograrnlModule: 525n~ 

Notes: 

QA/QC Checklist: 

DR-8 __ Range: 0 - 20.0 mglL 

41 

All data fields have been cO.mpleted as necessary: 

Correct measurement units are cited in the'SAMPLlNG DATA' block: 

\ Concentration: I-S 
Analysis. Time: 19',6' 

Values cited in the SAMPLING . DATA block are Consistent ~ the Groundwater Sample Log Sheet: 

. Mulitplication is correct for each Multiplier table: ~ . - ' ... '. . . 

Final calulated concentration is within the appropriate Range Used block: .~. 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the projectplaiming documents: 

Nitrite Interferen~e treatment was used for Nitrate test if Nitrite was detected: EJ 

ppm 

Filtered: 
'.' .' 

. Filtered:' 

.W"' .... 

Title block on each page of form is initialized by person who performed this QA/QC Checklist: 
.~. 

e. 
.~ 

-
,".' 

tJ '. 

' . .. ' 

. ' 

D 
.' 

D 

-' 

.... e 
~ 

. ;, .. ' 

•• 



GROUNDWATER SAMPLE LOG SHEET

•
[~J Tel~TochNUS.loC

. Project Site Name: .
.Project No.:

[) Domestic: Well Data
[Xl Monitoring Well Oat!=!
[) OtherWell Type:
[) QA Sample Type:

Date: \. -a\ - o~ :

NSWCCRANE

N0845CTO 0315

. Page_'_ of 3

Sainple 10 No.: 01GW"'~S 0 :3
Sample Lo~ation: 0 \ cl 5
SampledBy:· ~ ,·(m ~.~

C.O.C. No.: "1::2151 ·15 t.t:3 "89
Type of Sample: .

[Xl Low -Concentration
[) High Concentration

ORP

ORP

· Monitor Reading (ppm): -

V-.>~~ d\ ;~O·C····. _.

. :>

, :' .

SE~ LOW FLOW PURGE: DATA SHEET

..• Analysis

.2>\.."d-.O
ct\ ."60

~\ d.'-\O(..,~3) -: ci.Od. ~tSL
~ J ,.<.oS '-.

Duplicate 10 No.:..----..-. ~.-

Volatile Fatty Acids w/Benzalkonium Chloride

Total Organic Carbon (SW-846 9069)

Light Hydrocarbon & Hydrogen (Aqueous)

Light Hydrocarbon & Hydrogen (Air Striped)

Total Hardness as CaC03(EPA130.2)

Nitrate + Nitiite (EPA 353.2)

Total Inorganic Carbon

VOCs (SW-846/8260B)

Well Casing Diameter 8. Material·..
t----t---r-----+------;----+----+-"'---+--:-----t

Type: 2· Dia. :PVC

· One Casing VolUrrie(ga

· Start Purge (hrs):. \ 02> .

· Static Water Level (WL):

· Total Well Depth (TD):

· Chloride & Sulfate (EPA 300.0)

•. End Purge ·(hrs): ,

•

• 
[I tJ Tel~TochNUS.loc GROUNDWATER SAMPLE LOG SHEET 

. Project Site Name: . 
. Project No.: 

[) Domestic: Well Data 
[Xl Monitoring Well Dat!l 
[] Other Well Type: 
[] QA Sample Type: 

.2,l.','d.O 
ct\ .'80 

N8WCCRANE 

N0845CTO 0315 

~\ d.'-\ oC.,~3) -: ci.Od. ~tSL 
~ J ,.l,S '-

. MSIMSD Duplicate 10 No.: 
~.-

of 3 

Sainple ID.No.: 01GW"'~S 0:3 
Sample Lo~ation: 0 \ cl 5 
SampledBy:' ~ ,'(m ~.~ 
C.O.C. No.: "1::2151 '15 'i:3 '89 
Type of Sample: . 

[Xl Low -Concentration 
[] High Concentration 

V-.> ~~ d\ ; <60 ·C···· . .. 

. :> 



. (ThJretra Tech ~uS,lnc.
PROJECT: NSWC CRANE'
PROJECT NUMBER: moeo X 6$"f§.
PROJECT SITE NAME: s..W=<7'> yQ)

.LOWFLOW PURGE DATA SHEET

. WELL 10.: C? \ d.. S
DATE: ')- c?\ -0'-\
WEATHER: c.>.£"!-..o &'-'-co .~ 5"'"

Time I Water Level IVolume IFlowrate I pH ., Condo I Turb. I DO I Temp. I ORP
:r·n,.<~r-tX1!:i!';l:V~~;~.·>~\':~ ..~~~_- 'UJ:l.*,.$~",v?~'t:\' , _ ~""l~~~ "'. '--~'-""\' -,'!!ti1iF'C;j,', U.',.,:il~~V\l';<l!._ liY!'9~l'tlt>tN";V '1~.::", .- ;'!ffl-~~"

r~(!I;tt$~}~;~ ItI;j'l6.~J:OW~1l,~.€I ~Jl\(ga~lI iC!f:nlrrllr:i:)~ .rs9!UMlI(m.szm)1.(;tiJm:ai)U~(mghr!1)1 ti(\e,eJ~ ~11(rn~I)~

Comments

\ ~3..:j I cl \ . 'ls o· I - 1 - I - I - I - I -c 1 -' 1 - 1~~ 0. .......... 0--.,."

'Id.-\,.\31 clcl. \~ 1 .<\ I c"col }.071 ~~3 1 '2:><.:.7 I \.3-dl Q..\i I \.'8 I OhV'&~
,~3 1 ~ ~ . ~ "'i5 I 'I. '-\ I Sen 1 "7. c Co I ?\ 0...'1 I ~OS I 'I. \~ I \ h . \., 1 S'-\. 3>
\303/ ~a. '-)~ I a.3 I ~Oo I '.o(pi \.0\ a. 1 cl,S 1().C1l..1 \~.&~I .s3.~)
)3\31 a~.55 I 2::>.d. I ~h.o· 1/.0<01 \.0'\\ I ~Yc I (').<"6~1 \c.~i.1 53·b
\3~31 ~.(..... 3 14.1 I ~o 17-0/ 1 \DD71~'\"-\ Ir-..<b;;l.j \0.t:>qI53·,)"
\3>6~1 ~~, (;,9 I is,DI a.n I "7,oCr:> 1 \.o\(~1 0--\0 I C~,q I 'c.~1 53.;:)
\3\"\~1 a~~/S' I S.g 1 c\o I L..OI I \o\'d-I \$6 le.ldl \Q.~31 5;)..9

\3>531 ::l~,<61· I l~.<i) I <\0 Il.07·1·\.~~ l\b7 I ('Lt..? I to . .;)'8' 1 .f;~,-r
,~o~ I d...a~'l5 5· 1----::.,-I/~O In'1--:-~tD'\\1 ~.E.I·~ 'i)--.-Lir-T&.Y~I ,:;-~.'7''-l 13 I :l 6l.~5'. I '3'. c.:. 1 ~6 I I~OI.o I \.0 \3> I q L 0 I ~.~O I \0':'''\0 I S-:l./
'l\4O\:2,1 ::>~, -g-G, 1 g.5 I ""n I'IO~ I \.0\\ I .5$o,bl{"').S11 "C,1!r~ I 5~.'if

'\ \.\.'3>3 I ~~~ ~ 7 I \0. "'\ I <\0- I "'.Q'i 1 \0\5" 1 I ~·I 1 0 .031 \b. l./' I S~, 3
h~ \,.\> 1 ~ d. '8 i . 1\\ I 3 I <\0 1 ,.oj----,- \.o;i;i-li.f <B"·3 10.~5 1 ) f'I. q J 1.5~. .s
\\...\.S~I ;:}~. CfD 1 \~.~·I ~o I l.ol I \~~\ Id(",5 1(),s$l,o,7'g I .&~."D

).5o~l. d~.o.\ I \~.\ I ~o 1';0) 1 \_b\~1 d.d11Slc,S"ol 10.571 5d.'-I
\s ,3 I ad.. 93 I \'-'1.01 ~ D I ,,"oal \~7. 1 \ 'B,o 10. '-)71 10. '171 S.:J~3

\~d.~ I d~Lq~'" I\~.~ I ~o 17.0'-/ I \t")\.'-\ I 8>6.61 O.~31 Jo.70 I ~. .3
)5331 a'd.q~ ·1 \5,~ I ~c 1'1.051 \o\3J=~1,'3 ·lc·3>~~.-("CoI s~.3
)5~ ~ I ~ a. q S - r~~~7 I C\o-·r~os-I \.0\ ~ I sD.-~ I('):-~o,-Cl.-~ I 1 ~; y
1553/ ~~.--"D I 1./; s/-r\61 "),o~I:\.~71 'Q7,7 lo.'-}} I \tJ.'-11 I Sd.Cr:>
) (" 03 I ~. a ; ~. ().,. I.) ~, 3 I A t:) I I. 0 "1 L \.b \ 0 1\0'-\ . I ("),1.,) a-I \ 0 I ~bib ';;). ¥

"
\ \

\ \

.z.;
II

If

11

/I

I I

1f

I,

<....,-«.a...........
1 I

I I

II

II

II

p

I,

·11

.-

. Water. Quality Meter (SIN) . ~ 1>' &u56~ AA·

. Control Box Type (SIN) . . 10'.5 '-f ."
Turbidity Meter(Sly _A .~. ,

, SIGNATURE(S): r- '. .t>--e-. .
... . .

• •

Pump Intake.Depth as. (:) \ .
.~ ~;'.

PAGE ~oF3

•

[ It}etra Tech ~us,lnc. .LOWFLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE· 
PROJECT NUMBER: moeo X 6$ '-US 

. WELL 10.: _~.Q~\-=~~:S;;;...-~-:--___ _ 
DATE: ')- C?'\ -0'-\ 

PROJECT SITE NAME: S.W~ YO) WEATHER.~·_~~=~~~=~~SL==~~.~.~==S~~ ___ 

Time Water Level Comments 

.. 

. Water Quality Meter (SIN) . '\$ &u56~ AA· Pump Intake. Depth as. 0 \ . 

. Control Box Type (SIN) . . 105'-1'" 

Turbidity Meter (S/Nc;2) • ~ . ~." 

SIGNATURE(S): _ r- _()---e--' 
~ '. - . , 

... . . 

• 



c,

•
[-w:t:]-tetra Tech NUS, Inc.

PROJECT: NSWC CRANE
PROJECT NUMBER: N9g69- .W 05< '=i S
PROJECT SITE NAME: S\b.;)'c0 L2

•
LOW FLOW PURGE DATA SHEET

WELL ID,: 0 \ -~ 5
DATE: .' \. ~ \ - O~
WEATHER: $YA ::>0°

•

ORP
Comments

1Co 33.1 ~~.', ?- I ao,JI '5<D I J, Q 5" I' \,o3<x1 2S ~(")I (j ,3' 1)\ ,5% I '5~' 7 I~~~., ~Vy~

"

Water Quality Meter (SIN) ~1S'&650"i> AA
Control Box Type (SIN) './ cS't '

. Turbidity Meter (SIN) , ':l5 $'/ ' .', '.3>:3.03. . ,: '..

.. SIGNATURE(S): 'Q~' X\~:;~

Pump Intake Depth __as: 6 \

-'PAGE.3.0F 3.

• • • 
[ I Lretr• Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSWC CRANE WELL ID.: 0 \ -~ 5 
PROJECT NUMBER: N9g69- , W 05< '=i S DATE: "\- ~ \ - o~ 
PROJECT SITE NAME: S\;&J'c=0 L2 c, WEATHER: $YA ::>0° 

ORP Comments 

"" " .... 

; 

,', 

',' 

'" c, 

,,'; 

" 

" 

Water Quality Meter. (SIN) ~1S'&.65o"i> AA Pump Intake Depth ' ____ ,a~.c; ..... , w:wO...:";...,:\ __ ...;.. 
Control Box Type (SIN) __ :-","""...;./...;:c::;.;:s~'...L't~=-~_~_ 

, Turbi~~ty Meter (SIN) , ':1'5.2'/ ' ,', ',3):3,0 3. ' ,: . ' 
:i'. , 

.. SIGNATURE(S): 'Q~ .. .6!~'~ 



.Note: Analyte, method, and/or equipment m<iY be deleted from form if not being performed.

Tetra Tech NUS; InC.

-FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Page 10f2 •

() -\ (xu;> -a.Sa3
(':)\as-'

Sample ID No.:

Sample Location:

Duplicate: D
Blank: 0

r---::-':"'--,

NSWCCRANE

Reference Electrode (circle one
. '.. ~

_Dissolved Oxygen:
a.{Equip~entChernetrics Test Kit Concentration: ,

Rpm

Range MethOd Concentration ppm
.- .:~;:

oto 1 ppm K-751 0
,.,

Analysis TIme:
,1S0«

- 1 to 12 ppm ,K-7512

Notes:

.,

AlkalinitY: •Equipment Chemetrics Test Kit Concentration: ~\O ppm .... ',.

Range MethOd Concentration ppm
l ~\3'10 to 100 ppm - K-981 0 < \0 Analysis TIme:

50 to 500 ppm K-9815

100 to 1000 pm, . K-9820' FHtered: D

Notes:

Carbon Dioxide: '-, ,
Equipment: Chemetrics Test.Kit Concentration: o..b ppm;

Range Used; Range 'Method Concentration p m

@ 10 to 100 0- _\~lq·
, - '

pm K-1910' AnillysisTIme:

D 1.00to1ooop m. K-1920

0 250 to 2500 ppm K-1925

Notes:

Ferrous iron~ ,-
....--

Concentratio~: _ o~o .:3-Equipment: R . DR-8 Range: 0 - 3.00 mgIL ppm

PrograintModule: . 500nm 33
J~a.7

Analysis'TIme:

Notes: Filtered: D'
Hydrogen Sulfide (H2S): Range: 0 - 5 'mgIL •Equipment: <€V- Othe.r: G9ncentration: 0.0. ppm

Exceeded 5.0 m!JIL range on color chart: D Analysis TIme: J~'iO

Notes:

.Note: Analyte, method, and/or equipment m<iY be deleted from form if not being performed. 

Tetra Tech NUS; InC, 

, FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page 10f2 

Project Site Name: NSWC CRANE 

Project No.: "0 "1S '-=\ g 

, , 

Sample ID No.: 

Sample Location: 

() -\ (xW -a. S()3 
(~\aS" 

Sampled By:, ~. ('""RJ.tL..-.. ~ 

Field Analyst: ('TO ~~/ R ..... '\ ~'" 
Reid Form Checked as per OA/OCCheckliSt (initials): 

r---:::-:':----. 
a~ 

Duplicate: D 
Blank: 0 

Date: \ - d.-' - 0 ~ , Color pH S.C. Temp~ Tumidity po 

Ti~e: \ (0'\ 0 ,: ,(Visual), (S,U,) (mSI~m) (lq (NTU) '(mgfl) 

" 

Salinity ORP(Eh) 

(%) (+1- mv) 

Metliod:~""\c....:~~ do....tl 1.DS \o3d. \\.51>~(.,.7, 0,3\ - 5.;}.7 
SAMetEtcGOIillEGrlgw~Y~$)ltL~~~tt0f,t;'~":;;;;&:_L:.¥~t~;:'''''~:.',,:;~::C:'~):±E'''''i*t;;;;'~;~4l';.:':~&i~~:':::~::';;~:;,";;.;Z=~~iif"~~='; 

ORP (Eh) (+/- my) " EleCtrode Make & Model:,~_-=~Y~:S~/=====::::::~-,-,._--;~ 
. Reference Eiectrode (cirCle one~lver-Silver Chlo~e I Calomel i Hydrogen 

, Dissolved Oxygen: -- --
Equip~ent Chemetrics Test Kit Concentration: 

RangeUs~: Range' MethOd Concentration ppm 
.- .:~;: 

oto 1 ppm K-751 0 Analysis Time: 

o , 1 to 12 ppm 

Notes: 

AlkalinitY: 
Equipment Chemetrics Test Kit Concentration: ~\O ppm 

..... ,' 

Analysis Time: l ~\3' 
Range .1Jsed: Concentration ppm Range Method, 

, < \0 '10 to 100 ppm, K-981 0 

D 50 to 500 ppm' K-9815 

D 100 to l000j>pm:, K·9820 FHtered: D 

Notes: 

", , Carbon Dioxide: 

Equipment: Chemetrics Test,Kit Concentration: o..b ppm; 

Range Used; Range 'Method Concentration ppm 

,\~lq' 
, ' ' 

Analysis Time: B 10 to 100!>pni K-1910' 0.-> 
D 1,00 to 1000 ppm, K-1920 " 

0 250 to 2500 ppm K-1925 

Notes: 

Ferrousiron~~~.!. , 
.... --

Equipment: R ' DR-8 Range: 0 - 3,00 mgIL 

p~ograinlMooule; , 500nm 33 ' 

Notes: 

Hydrogen Sulfide (H2S): Range: 0 -,5 'mgIL 

<§) Equipment: Othe.r: 

D Exceeded 5.0 m!J'l range on color chart: 

Notes: 

• 

• 



Note: Analyte. method, and/or equipment may be deleted' from form if not being performed.

• Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page~of2

Project Site'Name: NSWCCRANE

Proiect No.:": ' () 3 'i S' '
,Sampled BY:'(~.-.~
,Field Analyst: (~~~, j: \<.. ~,~ ~

Sample ID No.: 6\ <r\ .. ) asb3
Sample Location: 6 1 ~;S

Duplicate: D '
Blank:D

93

SU~fide (S2-):/~) I 1

i::qUlpmenl: ~"-DR-8:..._ ,Range:O -0.70 mg/L .

ProgramIModule: Gl0nm ".,

Concentration: 0 I a.3 ppm

Analysis Time: / g:3~ RItElred:

Notes:

Nitrite (N02--N):' ..

DR-850 ' (j
)

Rltered:

,ppmCon~~ntraiio~: d~(Jd:.>

Analysi~ Time: / fJ3 4Range: 0 - 0.350 mgIL

D'

Equipment:

ProgramIModule:

Standard Solution:

Notes:

,
.\

DRltered:

ppm

,t:r ..

Range: 0 - 20.0 nig/L

41

.-,
QAlQC Checklist:

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet.

MuiitPlicatioo"iscorrect for each Multiplier table:' ~ - . ' ( ,

Rnal calulat~ co~~entration'-i~wifuin the appropriate Range Used block: ~..... .....

Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instructions: .B"
QAJQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:

Nitrite Interference treatment was used for Nitrate test if Nitrite was detected: l2VA-
Title block on each page of form is initialized by perSon Who performed,this QAJQC Checklist'

All data fields have been completed as necessary: .u:;:r-
Corr~t measurement,units are cited in the SAMPLING DATA block:

ManganeSe(M~:. '
Equipment:' ~~_"::
PrOgramIMod,l!le: 525'i1f!!....- .

, "

Notes:

.'

•

• 

•• 

• 

Note: Analyte, method, and/or equipment may be deleted' from form if not being performed. 

Tetra Tech NUS Inc 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page~of2 

Project Site'Name: NSWCCRANE 

Project No.:": . _0 <eLi S· 
Sample ID No.: 6\ <1:\ .. ) aSb3 
Sample Location: 6 1 ~;S 

. Sampled By:' ( >c' __ ~ 

.Field Analyst: 

SU~fide (S2-): /~) 

i::qUlpment: ~.,. 

ProgramIModule: Gl0nm ., .. 

Notes: 

Nitrite (N02--N):' , . 

Equipment: DR-850 . 

ProgramIModule: 

Standard Solution: D' 
Notes: 

Manganese (Mn2
+ • 

~R;<~~ Equipment: -o::>V 

PrOgramIMod,l!le: 5 nm ... 

. Notes: 
. ., 

QAlQC Checklist: 

I 1 

DR-a '-_ . Range: 0 -0.70 mg/L . 

93 

Range: 0 - 0.350 mgll 

Results: __ _ 

Range: 0 - 20.0 mgIL 

41 

All data fields have been completed as necessary: . u:;:r-... 
. Corr~t measurement-units are cited in the SAMPLING DATA block: 

Duplicate: D 
Blank:D 

Concentration: 0 I aJ ppm 

Analysis Time: I g:3~ 

Con~~ntraiio~: d~(Jd:.> 

Analysi~ Time: / fJ 3 4 

Concentration: 0 t 0 
Analysis Time:. J <j[1..}1 

.ppm 

ppm 

RItElred: 

Rltered: 

Rltered: 

Values cited in the SAMPLING DATA block are consistent with the Groundwater Sample Log Sheet. .t:r .. 
MuiitPlicatioo"iscorrect for ea.ch M,uttip;ier table:' GJ" . . . ( , 
Rnal calulat~ concentration is within the appropriate Range Used block: ~. 
Alkalinity Relationship is determined appropriatly as per manufacturer (HACH).instructions: 

QAJQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite Interference treatment was used for Nitrate test if Nitrite was detected: l2VA-
Title block on each page of form is initialized by perSon Who performed·this QAJQC Checklist· 

(j 
) 

D 

, 
.( 



GROUNDWATER SAMPLE LOG SHEET["'R:] Telm Te'" NUS, ,.,

Project Site Name:
ProjectNo.: ,

oDomestic Well Data
[Xl Monitoring Well Data
0' OtherWell Type:
'0 QA Sample Type:

Date: \ ;..,~~\ ' - '0 '\

Method: 2:;'\o..~~

NSWCCRANE

N0845CTO 0315,

, "
I" •• '

Sample 10 No.: 01GWa<063

Sample Location: 0\:':~b ' '
Sampled By: '(20~~, ,
C.O.C. No.: ''"I 34 I " -, .
Type of,Sample:
.[Xl Low Concentration
, 0 High Concentration

•

Monitor Reading (ppm): . -.

Well Casing Diamet.er & Material

· Type: 2· Dia. PVC

Total Well Depth (TO): 5 '6.0' ,

Static Water Level (WL): '3> :do
SEE LOW FLOW PURGE DATA SHEET'

(1) HOPE

(3) 40 mL Vials'

Container Requirements,

H2SC4/4°C

,PreservativeArlalySis

VOCs (SW-846/8260B)

Nitrate + Nitrite (EPA 353.2)

: Total Vol. 'Purged (g ) , n .(,.

, , Start Purge (hrs): ~\ 3:,<lI,

~~~-----+'--+-------+---'--t---t---f---f----'-f " .'
~urge (hrs):' ~59 .. '
· Jot~1 Purge Time (~in): 15 0'

" Chloride,& Sulfate (EPA 300.0)

Total Hardness as CaC03 (EPA130.2)

Light Hydrocarbon & Hydrogen (Air Striped)

Light Hydrocarbon & Hydrogen (Aqueous)

• Total .Organic Carbon (SW-846 9069) ,

Tot.a1 Inorganic Carbon

, Volatile Fatty Acids w/Benzalkonium Chloride

(1) HOPE

(1) HOPE'

(1) 22cc Evacuated Vial

(1) 40ml Amber Vial

(1) 250ml HDPE

(2) 40ml Clear Vial

(2) 40ml Amber Vial

Depth of pump int.ake ,--"\""J. 3> <0 I ,

J;~.cm·

3b.6tO'
ct. ') •~O G )Co3) ~ 3. ~~~

-:::. \ ~ ~ '-\ 'S \...

-

'.. 3~.ao

<.. • 0 'is" •

[ I L]Te,rn T~h NUS, 'OC GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
ProjectNo.: , 

o Domestic Well Data 
[X] Monitoring Well Data 
0' Other Well Type: 
'0 QA Sample Type: 

J;~,cm' 

36.61..0' 

NSWCCRANE 

N0845CTO 0315, 

Color , pH s.C. 

'ct. ') • ~o G )Co3) ~ 3. ~'~ ~ 

-::::. \ ~ ~ '-\ 'S \... 

MSiMSD 

, " 
I"~ .• ' 

Sample 10 No.: 01GWa<063 
Sample Location: 0\:"~b ' ' 
Sampled By: '(20~~, , 
C.O.C. No.: ''-I 34 I, -. ' 
Type of,Sample: ' 
. ,[X] Low Concentration 
, 0 High Concentration 

Sainity 

% mV 

' .. 3~.a..o 

• 

• 



• ' •' , •
(-n:tetra Tech NUS, Inc. " ..

'PROJECT: ' NSWC CRANE
PR()JE~T NUMBER: -..N996&' 09"" s:
PROJECT SITE NAME: ~VJ;£'"\v <:) \

,"LOW, FL.OW ,PURGE'DATA SHE;ET

'WELL 10.: ,,'0 \ ~d- te '
, DATE: " ~ .. " "';' ,..~..:.O,:\

WEATHER: s:>.c::::....."\P'- k1.:'=0 ,
, ,

.Comments

~'5(-).

)~ I 37. ~ \ q3.~ 1\\o~I(o';Y>CoL \~\~~~l'i'60 lo.,sl, \0.&31 ~,. \ I. .. \\
'~\<ll ~7 .7~1:~.<\- V~~\O 1~~"8-71-\-.. hC I~-~~ .\()·.~~I,~\.~ I '1\.

, \S~'9I__ ·~_7. <5_~_:I~L(;~l\ "p--' (P."67 1".,\ S'-\ I ~Sr ;C8-I \C) ,~t:l "6\ ~ (.. 1-:>'\. ~c>" '5l
)~ I e, -~----=-O 3'r-=1 ,; \-, ' \\61 ~~'''fsc...l \. \~~I Sd.I-.(:) \ I \0':'7'-11 oa. d.,.·I"

) 5~~j' 3~~<\~_~~l' ,\ \0- rl;.~.5] 'Y. \:=z.o.. 1m ~ S ' '1- ~C~ I \0:.,51 ~d ./I'?G'-.'12'/. '-.r'

\"",~~I ~~<6' • \ ~l ,~. "\·1- '\ ab r-~ .~'..,-r\.\3~1---a<\ ,1-· o~ I, \0 ,~d.l 33~31. \1

H~.o~1 .3~, «4·\\6,.<'p I \·~o I to ..-g-31 i:\3~1c:a~·C-Cl-.6~-I~\().'E'OI 2>3~c.. I "
\(_ \~ I B·~. 3>'d I\\-..ss-J' '\~D 1~:~~I.\.\~lao 1:--.:Q71 \6---:~ I 3~IO I "\'
\-[,~~,J' 3"=£5-:-331 \~.6-1 \'d..ol-c,.:<tsaT\. \d-.\ I' \0\' 1.... 07 I \~.{,.;~I' 3U\.\ I II

\ (A ~q 12>.~ •a~ 1·')"-\. d -I '\~b' '~ .~\·I \. \.\~, ''\ '\ r=. D'-I
u

'-Yo '.. 531 3.~. " /' 1,/

\L ....'Al~ C;;:. 3:.\ -,-r\~~~~'=Lj ~~' L (;. ~fl·.\. \oOd
C

.\ a 1- .oY L \c.'-1~13 '-I, ~'I,I,
\<-aStf ,. 3~< 33 1'\".0 I------.La, ,-~ ,',&\ 1\~ \oC\J-~\'\I-'.C 51 \ 0,.§J3 '1, yl . . II

. ltaS91 3 $. 22' '1''\I.'lo 1<. Q I" ~Y.iT\ ,,\\\:1 $_ 1~·o'1l YQ.611·34:-~'I ~~~S?':''''2>I~

.»~

Water Quality tylet.er (S/N)'--~$ (r·O.S 0 ~ ",~~
Control Box Type (SIN) • ..,65'-\ ;, '
Turbidity Meter (SIN) C, 52>\ - 3603 ' "

SIGNATURE(S): 9"- P::::::, ~JJ'<:::: . --re'"
. " . I

I

Pump IntakeDepth·~ " .-?-<o II>

PAGE~OFa .

•••• • 
( I Ltetra Tech NUS, Inc. • • , .• LOW. FL.OW .PURGEDATA SHE;ET 

'PROJECT: . NSWC CRANE 
PRC)JE~T NUMBER: -.. Neese-' OS"" s: .' 
PROJI:CT SITE NAME: pVJ"C"T\v 0\ 

-WELL 10.: .. '0 \ ~d- te . 
. DATE: .' ~.-.. '.' 7'" ~":'o'-\ 

WEATHER:s:>.c::::.....'\p_k1.<. o. 
. . - )- .. 

Water Level .Comments . 

. . . 

Water Quality tylet.er (S/N)'--~ $ &'0_5 0 ~ .. ~~ PumplntakeDepth·~" .3<0 I'> 
Control Box Type (SIN) , .. ''\ b:5 '-, . ~. 

Turbidity Meter (SIN) C, 52>\ - 3603 ' " 

SIGNATURE(S): 9,.:... P::::::, ~~ . --c. 
I . .;~ -" 



,GROUNDWATER SAMPLE LOG SHEET

S.C. Temp. (C) Turbidity

•

Salinity'ORP ,DO

, .

, . d/O'a, ..
Sample 10 No.: 01GW <5\' g=l <;2~'
Sample Location: a ,,' - a I
Sampled By: C,-c<z.~cl\
C.O.C. No.: 4 ,p91
Type of Sample:

[Xl Low Concentration
oHigh Concentration

pH

'NSWCCRANE

N0845CTO 0315

,'.

Volume

,Project Site Name:
,Project No.:

oDomestic Well Data
[Xl Monitoring Well Data
DOther Well Type:
oQA Sample Type:

[1\:] TelmTed, NUS, '00

Method:

Monitor Reading (ppm):

SEE LOW FLOW PURGE DATA SHEET

'.
(1) HDPE

(1) HDP.E

(1) HDPE "

(3) 40 mL Vials

(1):;!50ml HDPE ,

, (2) 40mlClear Vial' " '

(1) 22cc Evacuated Vial

.. " (2) 40nil Amber Vial

',(1) 40ml Amber Vial

Container Requireni~nts

H2S04/4°C

Preservative

Chloride & Sulfate (EPA 300.0)

AnalySis'

Total Purge TIme (min):

start Purge (hrs): ") S\

Static Water Level (WL):

End Purge (hrs):

Well Casing Diameter & Material

Type: 2" Dia. PVC'

Light Hydrocarbon & Hydrogen (Air Striped)

Volatile Fatty Acids wlBenzalkonium Chloride '

Total Well Depth (TD): \.'!, '

One Casing Volume(ga

. Nitrate + Nitrite (EPA 353.2)

: Light Hydrocarbon & Hydrogen (Aqueous)

, Total Vol. Purged(g

: Total Inorganic Carbon

. Total Organic Carbon (SW-846 9069)

, VOCs(SW-84618260B)

" Total Hardness asCaC03 (EPA130.2)

"~

'~-S5 '

•
;0.' ,
,~
5,"0 .

~
,

, ~-~, ..
, ,

, '

, i.

\"'\3>.00
a~,~O, '. "

\ ~ ~ ~O(.\ <03) ~cl.·~l .~"
" .' , , =: \\oC\~ \~...

Depth ,of pump intake 3d.. to '

.. 
[ I t) Tel",T~h NUS, I", . GROUNDWATER SAMPLE LOG SHEET 

. Project Site Name: 

. Project No.: 

o Domestic Well Data 
[Xl Monitoring Well Data
D Other Well Type: 
o QA Sample Type: 

~\?>.oo 

'NSWCCRANE 

N0845CTO 0315 

.'. 

a~,~O. '. '. 
\ ~ ~ ~O(.\ (03) ~cl.,~, .~" 

.' ." . =: \\oC\~ \~ ... 

MS/MSD Duplicate 10 No.: 
~ 

. d/O'd, .. 
Sample 10 No.: 01GW <5\' a=l <;2;.>'":)' 
Sample Location: a "\. - a I 
Sampled By: 6c<z. ~cl3 
C.O.C. No.: 4 .p91 
Type of Sample: 

[Xl Low Concentration 
o High Concentration 

Sainity . ORP 

"~ 

'~-S5 . 

. i 

• 

•• 

• 



. . Lo.W·FLOW PURGE DATA SHEET
. .. ".\:..' .

•.["lI:}.,raTechNUS, I~C.
PROJECT: • NSWC:CRANE
PROJECT NUMBER: . Nee6e N'o:r,~S
PROJECT SITE NAME:.1 ~w~-...;) 6\

• •
WELLID.: c:\ - ~ I
DATE: '~03 -·0 .....\ .

. WEATHERd~ c-'\s:.v&;.~.a:go

Comments

" 'E:;~ .~ I ... • 5 1 A. ..'~ '/. \"-\ . h .1..) 0
. ') :S~a I' ~6. ~ "81 '. ~.Q.c 1"c-o -, -.,. '\s I •~~ -,1' .55. Io.3<61~ '.?5:>l'~e5.~I· \1

~soL ~/.a\ .1\.)",(",\ l\ro=I:iI:'l<c1 .; ""8~13~ lo.3"i-I-:g.;l11 ~~(..,.)I 11

\<A('n-r----~...,.'_\~-,-:- .5.b I '\(jo-I'iisl .. 7."BDI·d.:3 10."101 ~,\~ 1-~t..<.:.1 d&,,_.
'\ L. '\ t'~ I ~...,. l"~I ~ ~. 6 I .\en 1-i-7\t:.l •.., -, C1.J--YC;~ 0; '?>\ I C\.\., ~i-. ~ I 'I
\1 ~f"I'l ~"l.)<.:. J 1.0" I' \00" ··L\t..I· ,-"51 .\& rt;-.oolC\.h'-I·,1 ;..~( .... 1 '/
,(_~ I ·d.~---=~q5 .I n~~C~1 ,~ 1 ,-;,S-I './,,,,/1 -\3; I",,:~(':)I ~;1;~ I·-·~i.~ I II

''\(..\''\01 a'l 9}uL9.o··1 \("~,;)5'.1 ~-"'731_.. -ya 10.3\1 ·~.Y'1. r--=-~:~.'i I 1,

\~ :5Dr----a~<7--l- '\0.0 1 .....dO-·r I. J'"II ,1/31 '\0- 10. 3\ I :<t~ 'i a:1- ~S.? I . II

. \ Iml ~ ~ . '\ C I ",. (,) I \DO 1 '7..Jsl ,·,751:'\0' . I o. ~<11 'S. ?G'\I - ~SIO I JJ
).,,61 ~"'Z5. '3 ,I n\~IO 1 . \C'tiI-~n~I' .J73r-A---:-<:l6.~~1 ~ .. ~7\ J ";'~S;SI . II

)""ac5I-.··~ <is. ,5" ---r-\~; 0 I \<,R:j-' m~i ../"1 r ."775 r~--=-Sl <:;) ol~bl & .·75~"'; d. ..5~1~1 SJt:·Od'tSvVo.
~ .~' .. 0

Water Ouaiity ~eter (SIN) '~"D<\rOSO$ e..~
Control Box Typ~. (SIN). .. :\'0 .S~'::

Turbidity Meter' (SIN) .',,","S 3\-o;3n3 '. ' .

. ~'GNATURE(9o:~~~······

Pump Intake Depth' 6g .'~.'

PAGE~OF~

• • • 
[ Itretra Tech NUS, Inc. "Lo.W·FLOW PURGE DATA SHEET 

. . ".\:..' . 

PROJECT: • NSWC:CRANE WELLID.: c:\ - ~ I 
PROJECT NUMBER: 'NgeSe N'o",,~S DATE: ,~0.3 --0 ..... \ ' 
PROJECT SITE NAME: "I ~W~-...J 6\ , WEATHERd.l'<=-'\s:.v ?b<>6§..:g (> 

Water Level' 
Comments 

, ' 

Water Quality ~eter (SIN) '~$<'s=0:50"5 )-....~ 
, Control Box Typ~, (SIN) , ' ;(0 ,S~':,: 

Pump Intake Depth' 3~ . '~' 
Turbidity Meter (SIN) ,',,",:'S 3\-o;3n3 ' , 

uSIGNATURE(9o:!6~-t~ , PAGE~OF~ 



GROUNDWATERSAMPLE LOG SHEET'

Page~of3' •

ORP

;--p

Salinity .

01GW ~o\ 03
0"': <.:. 0\

DO

Sample 10 No.:
Sample Location:

. Sampled By:
C.O.C. No.: .
Type of' Sample:
[xj Low Concentration
[] High Conc~ntration

S.c. Temp; (C) . Turbidity

NSWCCRANE

N0845C,TO 0315

Volume, ,pH

[] Domestic Well Data
. [Xl' Monitoring Well Data
[] Other Well Type: ,
[] QA Sample Type:

.(1=1:] T,.. T"h NUS, ,,, .

Project Site Name:
Project No.:

Date:

Method: ~.c...~».sv-
Monitor Reading'(ppm):

S~E lOW FLOW PURGE DATAsHEET
Static Water Level (WL): .

One Casing Volume(ga : \

Well Casing Diameter & Material,

Type: 2" Dia. PVC

· Start Purge (hrs): \ ~ 0

:..E_n_d_p_ur""'g_e·..:;.(tl_rs.....)_=~.-::;~""3"---ti------t--~t---'--t----,-+-----+-----+-----+------t•.'
Total Purge Time (min): 240

· Total Well Depth (TD): \ .

Total Vol. Pl,lrged (ga:lS:'

Analysis.

VOCs (SW-846/8260B)

· Nitrate+ Nitrite (EPA 353.2)

, Chloride &·Sulfate (EPA 300.0)

· Total Hardness as CaC03 (EPA130.2)

• Light HydrocarbOn & Hydrogen (Air Striped)

Ught Hydrocarbon & Hydrogen (Aqueous)

Total Organic Carbon (SW-846.9069)

..Container Requirements

(3) 40 mL Vials

(1) HDPE .'

,(1) HDPE: , '

(1)HDPE i .,

'(1) 22cc Evacuated Vial

(1) 40ml AmberVial

(1 ) 250ml HDPE

Total Inorganic Carbon

Volatile ,Fatty Acids wlBEnizalkonium Chloride

'. "4°C' (2) 40ml Clear Vial

(2) 40niiAmberViai

, ' Depth of pump intake ).5 l.JJ I

'<05,0
\3<i;·\

d~ ~~'(. \ Co 3) -= ~\.6i OO~

\~ .. ~·L·

MSIMSD--- Duplicate 10 No.:

~-------------t •

.c;?;~~

[ IlF, .. T''" NUS, loc. 

Project Site Name: 
Project No.: 

o Domestic Well Data 
. [X] . Monitoring Well Data . 
o Other Well Type: . 
o QA Sample Type: 

'<05, c> 
)3<i;·\ 

GROUNDWATERSAMPLE LOG SHEET· 

NSWCCRANE 

N0845C.TO 0315 . 

Pa 

Sample 10 No.: 01GW ~o \. 03 
Sample Location: ---...::o",,-"-=--· ..:.,.::<.:.==. ~o:::....:.\ __ 

. Sampled By: (20 $.-~~ 

C.O.C. No.: . 4 3 9·"'6 .. 
Type of·Sainple: 
[xj Low Concentration 
o High Conc~ntration 

d~ ~~.(. \ Co 3) -= ~\.6i OO~ 

MSIMSD --- Duplicate 10 No.: 

\~ .. ~·L· 

• 



• • •
(Tl:yelra Tech NUS. Inc. . ...

PROJECT: NSWC CRANE,
PRQJECT'NUMBER: , N98Se "()~''7>$
PROJECT SITE NAME: ~~v Q \

, LOW FLOW PURGE DATA SHEET

WELL 10.: ~~ - <:"'0'
DATE: ' =~ lo /0 .....'
WEATHER:<~c,", &,:;/ ~po-n-, '3u 'J.)

Time I Water Level IVolume IFlowrate I pH I Cond., I Turb. I DO I Temp. I ORP
.~ " '"_:~' :"$t~" '~~:.,~"'~; .' + -, ' ~ ,; "U:> _- _ ~~Zi,1i~mf!'W.' )."~·r$;;; . <;tZJI)t;J, , ,"'I:M?HP::<¥·1¢h¥f~'~-k'l'1I11.~Il".,L-,"'!'~ ~"i> __ - ,'~~'" ", ,~"m';; l>-h'". ''Ol~l&~- ~ .,'

~~)1JlWi~t~~~.~~a~~(OO~!:i1IIf;l}l!l~!«(Sl!!!~)~~thI'lSlclfrj\)~;~(iNilil!J!}lillf(b:f~~H~.eJ$iJ§j}fu~.(r:n&i}lf;j
\'-'\03
\~'\3

,,'-\ ~ 7,

\~.~3
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Water Quaiity Met,~r(SjN)' ~ :l)'(rO:S D'~ , ~A... '
Control Box Type (SIN)';' \ 6 :51:~;. .

TurbidiIYMele2;2_~-1,~,3 i':'< .

SIGNATlJRE(', " ......, , -.oJl-, ~, .,..; > .
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PLJrnp'lntake Depth ~.,..5'~<a,,-'I_,~-:.;. .;-
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[ I tyetrs Tech NUS,lnc. . .. . LOW FLOW PURGE DATA SHEET 

PROJECT: Nswt CRANE. 
PRQJECT'NUMBER: . N98se '. Df.;'7't$ 
PROJECT SITE NAME: ~~v Q \ 

pH 

Water Quaiity Met~r (SjN)' ~ :l><r 0:5 D'& ~)...,. 
Control Box Type (SIN).';.' \ 6 :51:~;. . . 

T'urbiditYMeteu<s: ~,~~~~ 1. ~.~ i',< 

SIGNATlJRE( . ~ ~\."J'-I'- ~4 ..... ; 
. .' .'..". . . .' .... .. 

WELL 10.: £\) -,"-0' 
DATE: . ~_ ~ (., )0'-) . 

WEATHER:<)CY&'J) '!pa-n- .. 3 u 'J.) 

Cond.. Turb. DO Temp. 
Comments 

PLJrnp'lntake Depth ..,,-.J..,l,....5'u <O""·_'..;.,· _..;.;.;;..--;-. 
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.["'A:)Tetra Tech NUS, Inc.

PROJECT : NSWC CRANE
PROJECT NUMBER: . Nee.eo ..' Q€>"?5
PROJECT SITE NAME: S\.! 2"'5:0'1 0\

LOW FLOW PURGE DATA SHEET

WELL 10.: 0 \ - C Q \

DATE: \-~~ - Q"--\
WEATHER: C "Q:: )') ::0o:a 3.0 'J:)

CommentsTime 'Flowrate . 'pH .

1 rtf). .~ Q)o

',5 '31 )~~ - '-3'-1.9.'1 J w I I. ?·(,,16. ?>~/I· 3.0. I. f'~n I 6. ~"X . I --\\. d. /.

Tj03 1 JoY .1 32,9 l-- zao==t 7• 9 '1 Q. 3$71. ~sl-(;'\I .,5·.;.\·1 =\o,:f r1->:S;~ ~~'~~
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"

Water Quality Meter (SIN) . ~?6G-0·:$01> A-&
Cb.ntrol Box Type (SIN) . ". . '. '\ 6· s Sj .

Turbidity Meter(SSi2-A3\ -33Q:3 •...

SIGNATURE(S): '-' ~' ..
, .- ..... . '. . . ..

• •

Pump Intake Depth . \'5 Ce i .
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[ Ittetra: Tech NUS, Inc~ , "LOW FLOW PURGE DATA SHEET 

PROJECT : NSWC CRANE WELL 10.: 0 \ - C 0 \ 
PROJECT NUMBER: ,NS880,,' Q€>"?S 
PROJECT SITE NAME: s.y 2"'5":0, 'j 0\ 

DATE: \-~~ - Q~, , 

WEATHER: C "Q:: )' ) LO o:a 3.0 'J:) 
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Water Quality Meter (SIN) , ~S>Cr 0, ,$ '0 '% A" 
Cb,ntrol Box Type (SIN) , ", ' " '\ 6, 5 Sj " , ' 

TurbiditYMeter(sS:Z_A3\ -3303 ...... . 

SIGNATURE(S): '-' ~'" 
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. '. . . . ." 

Pump Intake Depth _'_\..:..;'S"",', ~Ce_' '_1_' _______ _ 
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Sainit}i ORP

%

01GW",Q S 0'1

Pagel of 2.

.Sample fDNo.:
Sample Location:
Sampled By:
C.O,C. No.:
Type of Sample:

[Xl Low Concentration
oHigh Concentration

NSWCCRANE
N0845CTO 0315

GROUNDWATER SAMPLE LOG SHEET '.

Dale: Color S:C,

Time: Visual

Meihod: ~c..~

["A:] T...Toeh NUS, Ino

Project Site Name:
. Project No~:

'0 Domestic Well Data
[Xl Monitoring Well Data
oOther Well Type:

, , [] QA SampleType:

•

• Monitor Reading (ppm): -

, Well Casing Diameter &. Material

Type: 2" Dia. PVC

(1) HDPE.

(1) HDPE '

(1) HDPE'

: (3)40 mL Viais

(1) 250mI HDPE

(2) 40ml Clear yial

(2) 40mlAmberViai

(1) 40ml Amber'Vial '

'(1) 22cc Evacuated Vial'

Container RequirementS

SEE LOW FLOW PURGE DATA SHEET,

Preservative '

TolalWell Depth (TD): /& .~"

Start Purge (hrs): ..

Chloride & Sulfate (EPA 300.0)

, Light HYdrocarbon & Hydrogen'(Air Striped)

, Volatile Fatty Acids wlBenzalkonium Chloride

Total Hardness as CaC03 (EPA130.2), '

AnalYsis

, VOCs (SW-846/8260B)

• Nitrate;t Nitrite (EPA 353.2)

, Static Water Level (WL):

: One Casing Volume(gal(Ql

:; Total Vol. Purged (gal ..5;~,

.: Light Hydrocarbon & Hydrogen'(Aqueous)

, , Total Organic Carbon (SW-846 9069) .

, Total Inorganic' Carbon

'. : End Purge (hrs):

: Total Purge Time (min): 0

: Depth of pump intake L.e I '<is'

•

jC)i&)
,~S.'3~,

4> ,'\ If (.,) ",3) ~ \ .\\..\~cJl.
-::. ~ •"?:> L.

---
s):

.---;e.~~h ~I ~::=5---'----'

• 
[I t}e"TOChNUS.,~ GROUNDWATER SAMPLE LOG SHEET .. 

Project Site Name: 
. Project No~: 

. n Domestic Wen Data 
[X] Monitoring Wen Data 
n Other Wen Type: 

.. [] QA Sample Type: 

'C)i&) 
·~S.·3~. 

NSWCCRANE 
N0845CTO 0315 

Color ~H 

<c ,'\ If ( .. ) ".~ ~ \ .\\..\~cJl. 
-::'~.~L. 

MSIMSD Duplicate 10 No.: . ---

. Sample IDNo.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

of 2. 

01GW"\Q S 0'1 
oY'OCL. 

[X] Low Concentration 
[] High Concentration 

Sainit}i ORP 

r----c._~ h ~I ~:S-----. 



("'FI::yetra Tech NUS, Inc,
PROJECT: NSWC CRANE
PROJECT NUMBER: Nge6Q' 0 'if.~ S
PROJECT SITE NAME: :>uH:<:0u .~ \

LOW FLOW PURGE DATA SHEEt

WELL 10.: . (:) " "" Q d..
DATE: \ - a,=\ -S?~
WEATHER:. Oby&u>' ao'.?;)

(S

•
'PAGEaoF~'~" ~ .+.

"'.. ' '. ~. .'., '.,-

. . Pump Intake Depth .' . G''B~ <e

•

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ·ORP Comments
1!l:~~11~6i""~¥:~--T.(k~r.~l(iel1!C,,·G{~.$1JW.~\~1§'~(fiJi$7c¢Jj])liB'NmIDJ)1I !f1tWlil~ !ifl~~1W:"\W ~~F;,,,,, llit. 6.e1~"W: if;LG>.e: ~~ t, \~,e.I.~I.u~nf lll!f~ ,m:, '~k't;i·irn."lmIJ1Hili ili1'<1 " ll: '. __ ., ,A ./f .1':. .,.;,~-,j
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•

~ v.J~ vo" • ....'. . ., .'.
Water Quality Meter (SIN) 5~(,:.o 5"()~ A-A.
Control Box Type (SIN) .. < •.••• \'0 S '-'\.... , .... :~~b~:~uM:~:::~/22~?S~ ...

. .." .. ~. ; ~'" .',.. " . .' . ," .'.. . . '. ', .
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( Ittetra Tech NUS,lnc. LOW FLOW PURGE DATASHEEi 

PROJECT: NSWC CRANE 
PROJECT NUMBER: Nge6Q' 0 $ ~ S 

WELL 10.:.. (:) " "" Q d.. 
DATE: \ - a'=\ -S?~ 

PROJECT SITE NAME: ~:<:!)y . ¢:> \ WEATHER: . <':JPy &0>' 'do'.?;> 
CS 

Time Water Level Volume Flowrate pH ~on~ DO 
Temp. ·ORP Comments 
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D 1m·· .... ,"I •. · ... • l~ltt1tltg;/""'" .. .It' l '",,'j:. . i . i.I!j~)~ L ~ . 
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Water quality Meter (SIN) '. ~~'&o 5" ()~,4A.: '. . . Pump Intake Depth .' . <a.'B:, G, 
Control Box Type (SIN) ....... \'O:s '-'\.... . '. '. 
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SEE LOW FLOW PURGE: DATA'SHEET

GROUNDWATER SAMPlELOG SHEET'

mV

Pagelof~

- ·~\O·q

01GW"\" 0 30'd..
O\-~3

DO: Salinity' t ORP'

(1) HOPE

(1) HOPE ;: '

(1) HOPE

(3).40 mL Vials'

Sample'ID No.:
Sample Location:
Sampled By:'
C.O.C. No.:.:

. Type of Sample:
[Xl Low Concentration
[] High Concentration

. Container Requirements

4°C

HN03/4°C

H2S04/ 4°C'

• HCI /4°C

Preservative

NSWCCHANE.
N0845CTO'0315

..., Color

("11:] Tetra Teo" NUS, ''''

Analysis

VOCs (SW~846/8260B)

Chloride & Sulfate (EPA 300.0)

. Project Site Name:
projedf~No.: .

. '~k

[l DJ~esticWell Data
[Xl Monitorfng Well Data
[] Other Well type: .
[] QA Sample 'Type:. -'----------'--..,....---~

, Nitrate + Nitrite (EPA 353.2) .

, Total Hardness as CaC03 (EPA130.2)

•

Light tlydroearbon& Hydrogen (Air Striped) 4°C' (1) 22cc Evacuated Vial

Light Hydrocarbon & Hydrogen (Aqueous) (1 )40ml Arhber Vial

Total Organic Carbon (SW-846 9069) 4°C (1) 250ml HOPE

i

(2) 40mlClear Vial

(2) 40ml Amt>er Vial4°C

4°C

\Ek·'j, ' ,
'131>·Y ','"
-leg .0 l:l (p 3» d.<\2><t:>cSL

-=- \\:,\\ L

Volatile Fatty Acids w/Benzalkonium Chloride

Total Inorganic Carbon,

.'

• 
{I t] TetraT""'';US,'"' , GROUNDWATER SAMPL£LOG SHEET' 

, Project Site Name: 
Projedf~No.: ' 

, '~k 

[l DJ~estic Well Data 

NSWCCHANE, 

N0845CTO'0315 

[X] Monitorfng Well Data 
[] Other Well type: ' 
[] QA Sample 'Type: ' -'---------'-----~ 

MSIMSD ,r---

.' .~ . 

\Ek·'j, ' , 
, 131> .'-1 " '> , 

-leg .0 l:l (p 3» d.<\2><t:>cSL 
-=- \\:. \\ L 

\ of'~ 

Sample'ID No.: 01GW"\ 030'd.. 
Sample Location: 
Sampled By: 

O\-~3 

C.O.C. No.:" 
, Type of Sample: 

[Xl Low Concentration 
[] High Coricentration 

L-~ , c:::..+--
F~\·' , 



LOW FLOW PURGE DATA SHEET

a....J.-.

WELL 10.: 6 \.;, ""X 03
DATE: \~ d.S -0'-\ . __
WEATHER: 'f"v ~:::''''''Q:.... '<~" ......... ~ ~....v::.o

("JI:}etra Tech NUS.I~c.
PROJECT: NSWCCRANE
PROJECT NUMBER: ~19gig Q$'-):S
PROJECT SITE NAME: C;Sy.')~"", Q"\

-

Time Water Level Volume Flowrate pH Condo Turb. . DO Temp.. ORP..
Comments

BV~~~16~I.o,W;4m,~,¢1!If(!,l¥'~!'iZlI~l~mlf'ni;51[I;fltI'W ~ '~)Ill ~.s"lrl\)] 11&[,llPI r;:h~ifI ~'~'ll';lffi!!"1 .m~;;·.R : L't$'i:IAJ~ l"... JlQa.J .~! :;~!S.W~" .' ~._ •. ,..,.. 1% <.~ "~. ~. -, ,- ~, t.nl~~I$h;i$,)r

\S5D \ ~<i<.~ - . - - - ~ . - .~6.."'~ C'""'-.._-.-.,...

\ {. ("Tn .\~~.~ '\ .'0 "\~ . "-- - .7~5 - - - 'f~\ .- ~",-,,- .....

\1.\1-\ \ ~O\.. l) ~~() \ (r'O ""1.4 -g .5'-1.3 I. b (":) -"73> "1.57".' -~ ~ <- S2::.... ...:-...
\ I. :lb \ .2",~,..,.D ?>..-n \ern' . .,· ...il ".5"5D ~"8 6.$1 tol~~ -~. '-I 1\

\(... ~o \ ~o.. () . Y..-T"\ \~ 7~?>(" t::" ~~ . ':1'\ O·'i~ 7.5"7 . ?c{,9 /;1 " --"

\ lD~D \'~q o?t-.. 6.0 \,ao ~.3,;l. 55'8 ~'-) ~ 6~ It '"8"1 I.-}}.o t.,

\ (f'J :c:o \~q..n . I..b \~ 7.3\ t;{,.;/ \1 h .~7., I.q~ 40. l' If

Y1~ \ ~ r"') ~.~ . \,-c; [) 1.6\ •.Sb~ . \ '"\. 6. 2:>~ 1$- \D '-" <:). 7 II

\l \ C> \ '2:><\. C <:1;0 \~~o '·3.'6 .. 5~'-\ \~. 0·d.c\ 'lS. \'-\ U.c.i II .

'"7.;i t) \ &q.D \6·S \'50 7.30 .. 5(2, \~ ~.~I ~.ao· ""lCde> "
\""'130 \ 3>0.. v~ \ :l...-t) \50 7,~q .. 5f.:. 3 )S.y (l).~ x-.~\ '1...\ (). G <\.. ~~a.'O:l

.. '\
u .

. .

Water Quality Mete'r(S/N):~5$G 0 ;:; C>.~ ~. Pump Intake Depth \ 5\. ~\
qontrol Box Type (S/N) , ), 0 S \.\. _ .' . .
Turbidity Meter(S/N~ '-\ S 2>~? , .•~

SIGNATURE(S): -..,~. '. '.' ...
• , ( i. '. • • •

y" ,.. ..<-.'- •

• •
PAGE&OFO.

•

[ It}etr. Tech NUS.I~c. LOW FLOW PURGE DATA SHEET 

PROJECT: NSWCCRANE .' 
PROJECT NUMBER: N9QiQ 0$'-1 S 
PROJECT SITE NAME: $4')~"" 0"\ 

'\ C.cro ~ ~~ ~ '\ -0 "\<:1"0 ·75 -:- l'f~\ " c~~ 'oa..k 
'\ f. \ h '\ ~ <='\. n ~ ~ 0 \ era It'-t -g -S'-l 3 I. bC·"7.3 t ~S·l.. _~ .\-~ <-~ .. ~ ..... 

Water Quality Mete'r (SIN) .: .~ $<:;- 6 5 O.~ A-A··· Pump I ntake Depth \ 5\ . ~\ . 
qontrol Box Type (SIN) ) 0 S \.\ . 
Turbidity Meter (S/N~) : '-\:s a.~ .... 3_~:_~ . . ' 
SIGNATURE(S): ~ ~,~. 

~ y'" _ . f'~(~ i. ' .• ' •• ~." _ • .,. 

• • 
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GROUNDWATER SAMPLE LOG SHEET

NSWCCRANE

ORP

01GW, b~Od.

0\- :to='

[).O .

Page~of

. Sample ID No.:
Sample Location:
Sampled·By:
C.O.C.'No.:
Type of Sample:

[Xl Low Concentration
.n High Concentr~tiQn

S.C. T~mp. (C) 'ru;'biditypH

N0845CTO 0315

l.'~()

Standard

Project Site Name:
Project No.:

[] Domestic Well Data
[Xl Monitoring Well Data ..
[] Other Well Type: .
[] QA Sample' Type:

["FI:) Tet~ Tech ~US. 'oo .

•

Monitor Reading (ppin):

· Well Casing Diameter & Material ;" , '.

-

(1) HOPE

(1) HOPE

(1) HOPE

(1) 250ml HOPE·

(2) 40i"n1 Clear Vial

.. (3)40 mLVials .

(2) 40nil Amber Vial

.(1) 40ml Amber Vial

(1) 22cc Evacuated Vial .

Container Requirements

'SEE LOWFLOW.pURGE.DATA,SHEET·

VolatUe Fatty Acids w/6enzalkonium Chloride

Depth of pump intake.,.-.-=-----:--=-_

Analysis

. .

Total Inorganic .Carbon

.\'S~~i5

"\ 37· "1

\<0- ~ (\<03) -:. ~. (,J~~
:\ t:> ."\d. '-

Teital Organic Carbon (SW-846 9069)

Total Hardness as CaC03 (EPA130.2)

Light Hydrocarbon & Hydrogen (Aqueous)

Ught Hydrocartxln & Hydrogen (Air Striped)

Nitrate + Nitrite (EPA 353.2)

· VOCs (S'//-846/82606)

· Chloride &Sulfate (EPA 300.0)

•

•

f .

• 

• 
f . 

[I L) Tet~T'oh~US, 'oo . GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data .. 
[] Other Well Type: . 
[] QA Sample· Type: 

Depth of pump intake c-. -=----..:-::"--

.\"S~~i5 

'\ 37 -'-1 

NSWCCRANE 

N0845CTO 0315 

\<0- ~ (\<03) -:. ~. (, J~~ 
:\ t:> .va '--

. Sample ID No.: 01GW"\ b ~ Od. 
Sample Location: 0 \ - :r Q \.\, 
Sampled· By: ...,.-. ..:::~~. -. -Q......~f ~~~"--"--

C.O.C.' No.: :t<r11 .. 
Type of Sample: 

[Xl Low Concentration 
. n High Concentr~tiQn 

Sainity. ORP 



[1t;}etra Tech NUS,lnc,

PROJECT: .NSWC CRANE
PROJECT NUMBER: Q14S868 Q~'-Yo ..
PROJECT SITE NAME: . S.W'£!"'u 0\

...,

LOW FLOW PURGE DATA SHEET

WELLID.: Q\-\O,,",
. DAtE: '\ ~ as <.":o"'i
WEATHER: ~~~ 2?b",,(-uL-i::~::\ou:;.o;s'("'\.

7 .

Time I Water Level IVolume IFlowrate f pH I Condo I Turb. I DO I Temp. I ORP
~",,!~~~~.... ~.(J1~~{~" __ .~,,,I!:i'-~'~ :"'~"- -,'. -~-•. -_'_< _-~1)~.:_. -\l!i_~-*U.\-_.__ ,,~..,1'1:':' '''' .-_!<-.--~¥~ !m-~~~~'!:',' ",-tJ:tl"·'itf.:1lV:1$::;",d~~'·-_~?-tM~:

~fiHifl1s.~~(i~t~';Q~l&],(ztC:)I.;gCll%illftrm'I!i!It8')!l 11'(i$lm~)E r(itrs~ttm miit!J,~. r(~(mgZ§ ii¢J~I$I"'$)j lI'(itnM).il
Comments

'I 'd'-\ S \3:J .~ - - - _. - -_. "S.~;~~'C C"")"-'" 0...0-- -
\ ,:::,\,,,, \37,"8 ~ .5 \~D . '.,'<\ .. d.l~ 1$~S ,,\,cl,7 ~.~ -~.S 0.:. ~'

....
'''C '"

\~,-." \?'i ..3 3.D \.:50 7 .~:2. .~"')~ ~ \. \7 119b - 7. ~ '"
\ ~\'- \ ":J.,'/. ~. '-\~ ':=;0 1.~"'1 ~/S' 3>"-0 \we\ "1, ""? \ - \. C\ "
\::L-:::-'~ '\'67.3 iJ:..Q '\.~c ,.~\ • ~/'1' d.-.;}.c (') ,Cl~ ~·67 \. y <::.-"'-r-:,v~ J..

\~~i; \?-./.::S -, ..< \'0 "7. 5s~ .. ~/";< \'2::.D ~ ./"'& <;: .3k. ~-, \\

\ ~\...\S" \;;"'/.~ <:\.0 \SD -).~ \ • ~C\- . ~'50 A./O s: , ,c:.7 - J () c:\c........... -...;
)?:55 \~/.3 )O·S" '\50 1.<6ci .~~7 3"- t'J • (,..6 <i . q'd. - '-I j 7 \,

j .., I'"ll""'l \="-1, ~ ' ..,.~ ;5 '"1.<6/ '~~b .:2.\ (')..53 x .7b -L.;:}. \'

\l.\o.t> ': ':2,j, ':2, IV \~ ,r-. 75 '."'6"l J2.~~ .'cl& 1'1 • ~cy ~.~s -,&;,7 II

'\'-\ \ S '~?-'/. 3 \~.S )50 I. ~l • d~q \~ ~ITI ~,qO .. /v{'\ ~(

)u..~~ ~/. <0 \Sln . \50 ...,.~S •~ 1S5" . ~d \,\3 1,'80 -(... ~ '5\,," ., ~~t9. 1'.;,1 ~."k.
\~=<'t:: \~J.3 \(", .1;; \ So IIY":S " d:<6~ d/ ~~, <;<: ."'")0 -~.~ <:..'\. -..n.-..f

\~'-:l>,,_, \ ~'1."-' \ <r.() \SD 1,«") .~~3 "I '-\ ........ :r;", ~.(...~ -~.~ '\,

\~~'S: \l~/,3 \<\ .S- \SD I.~() .d~7 .~.b ~.~ <t:;; ../~ -: &,,'-1 S~~)o,.Q'"

Water Quality Meter (SIN) c::\.~&0.5· 65> b;:~.:"
. Control Box Type (SIN) ' .. \QA~ .... .....,~

TUrbidityMeter(S~_. ~OQ3;...,.- .

.,SIGNATURE(S):· /"..; . ..: .
.' .

. ..' .. ' ~. .. - .-

• •

.eump Intake Depth h~i .$. : ..

PAGEdo·j: a

•

[ It} etra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: . NSWC CRANE 
PROJECT NUMBER: q~ge68 Q~'-\S .. 
PROJECT SITE NAME: s.~\,) 0\ 

WELLID.: Q\ -'\0 '-\ 
. DAtE: \ ~ as <.":0"1 
WEATHER.: ~ ...IC..A...~/ 9v""f-uL ~,"'~"s3&$'f\ 

Water Level 
Comments 

i?ump Intake Depth _\)_'. '-~.,..l' ::6u'.·,,,..;:.. ~;.:;,' oiL....,.:...;.. .. ~,..... 

" .' 

• • 



Page_l_ of -:;).

Sample IDNo.:. 01GWio 50Z.
Sample ~ocation: -a-v-7C-':(?~S-:=-'-;-,-..,----

SCimpled By: '?L ~.I-4#AI
C.O.C.No.: tt3<t9'b 43QO
Type of Sample:
.. [X] Low Goncentration

[] High Concentration

S:C. T~mp. Turbidity DO
:0(: NTU mgII

'8~ z.. ).15

pH S.C. Temp. (C) . . Turbidity DO Salinity ORP

NSWCCRANE
.. N0845CTO 0315

.GROUNDWATER SAMPLE LOG SHEET

Volume

[] Domestic Well Data:
[X] Monitoring Well Data
DOther Well Type:
DQA S.ample Type:.· ..-----,---..,-----,-------

Project SiteNarrie:
ProjectNo.:

· Method:

, Date:

•

Monitor Reading (ppm):

W~lca~~D~me~r&M~eri~':~_---:-_~_~~---:-_~ ~__~~-_-~--_~ ~

Type: 2' Dia. PVC··

, Total Well Depth (TO):· 33. 25. SEE LOW FLOW PURGE DATA SHEET

, End Purge (hrs): I· / d••.,

Static Water Level ryJL):IZ83
One casing Volume(g 9.5"
Start Purge (hrs): /2ao

Total Purge Time (min): /3 0

Total Vol. Purged (g : /6

Analysis Preservative ' Container Requirements Collected,

VOCs(SW-846/8260B) (3) 40 mL Vials . Yes:

· Nitrate + Nitrile (EPA 353.2). H2S04/4°C . (1) HOPE

· Chloride & Sulfate (EPA 300.0)

Total Hardness as CaC03 (EPA130.2)

·4°C

HN03/4°C , ':

(1) HOPE

(1) HOPE

Ligtit Hydrocarbon & Hydrogen (Air Striped) 4°C (1) 22cc Evacuated Vial

· Light Hydrocarbon & Hydrogen (Aqueous)

Total Organic carbon (SW-846 9069) ..

To~ Inorganic Carbon
Volatile Fatty Acids w/Bimzalkonium Chloride

~9.Z~ .
Depth of pump intake _

4°C
·4°C

·,4°C

·4°C·

(1) 40mlAmberVi~

(1) 250ml HDPE

(2) 40ml Cleiar Vial
. (2) 40ml Amber Vial·

• MSIMSD Duplicate ID No.:

Signature(s):

• 
'. , ( III T,ka T"h NUS, '00 . 

Project SiteNarrie: 
ProjectNo.: 

[] Domestic Well Data: 
[X] Monitoring Well Data 
D Other Well Type: 

,GROUNDWATER SAMPLE LOG SHEET 

of -:;). 

NSWCCRANE Sample IDNo.:,. 01GWio 5oZ. 
----~--~~----

Sample ~ocation: CJ/"ToS-
S~mpled' By: -~~"':""&-=-'<I"":;.I.4-, ,!M-'-:-,W--',--

" N0845CTO 0315 

C.O.C.No.: Lf3<t9'b 43QO 
Type of Sample: 

[] QA S,ample Type:,' "_' ____ ..,----,-_____ _ 
, ,[X] Low Goncentration 

[] High Concentration 

, Sainity , ORP 

, ' 

J1. z, ~ /7. $)': '/5;-I2~ CJ,l65 -;. 2.o/-4/d£)?;.~ 

MSIMSD Duplicate ID No.: 



[1tretra Tech NUS. Inc,.. ..
PROJECT: NSWC' CRANE·
PROJECT NUMBER: ·N99S9 <:)81-5
PROJECT SITE NAME: ...;.J11~'~~;;:.I'EJIIC.:=<2s..,-_----,--..-

LOW·FLOW·PURGE DATA SHEET

WELLID.:t'// ro5""
DATE:' 1- Zz. -0-4
WEATHER: ~.... ;t,¢' SVA,,=1' ' 17 cI

Time Water Level Volum'e Flowrate ORP

.~~>iI.~'~~
1,00 /783 '. ...... . -

Comments

s-".,;,~ /#!',/,ed".e-

::'

/Z/o I /8.. '-8, I I~O ,I /C'o, 1 5".791 ·/.t132. I 34' I!5:25
/zzo I 18.--:49--- r I. 7~ r--'7~~r~"'7~ I /~t)z:j I Z~ I "3.3Y'
./Z.~o I /8,~61 2.,5':> I 7-r 1.5: 701/, "35 T Z-::r- l.z,e-,
j:2.4O I / t.8-'rr~;I~ ',z.1:i I· ~.t:jl ?~~63' I/,() 4.i I 2 z IL ,.¢.;t'
/Z5d l /8.. 8-' 14;00 r ~7~. 'J~~~i~----Ll.d4~ Iz() ·IZ.,zl
/307:) ,1- -7f/;9s- 14,7.5"" 7~1 ?:-S-9 //,6.5-3 I 20 Iz~a

1'13/0-' . /)# tJ3 IB.50 l 75"15.~ol/;O",51 17 ·.1/'75
1320·1- /7,/' 16.:2.5 175 1,576;-1/;0781 IS 1/·':'-8
/330 I I:J. /7 1-;,00 1 75--r5:-67 T)~7Z r I<{: 1/· 5.S

.1340 ., / C),z I I 7.'"s I 75 1S, 7/ J /, o~S- I I?> I 1.5"1

1350 I 13, z I I e~''So 175 . IS,72...1 I. a~ol' z. ·.1;. 50
\'4.00 I /9. Z~ - I~. z'S'_1 75 15.73 ···~I/.o5"61 rz..· 1/;4$
,410 I' 1~"'Z.4 Ilo;cfo·1 '"lS .1·5".1'3 ·1/,~44.· I 8.Z. 1/·38
1415 I --

- J:" _~ .

7,gz.'
7.91, .

7.~8
7-~f

7·<:t~-·

.. ~¢:r
7;·50.
7, ~e;

'1.34
7,/Z.
~.~5

'./3
6.55 .

-r.2~

:2-17
·:L17

212·
2/'
Z/5
PIS
~o'J

Zo~.

2<:'l3.
Z03·'
Z,oz'
'l~8

CL~~

/I

1'/1
II

".,
I'
II

"II
#I

II

·0
II

SIGNATURE(;):.~~.

•

~.....--.;

~' ~

~

~

Water Quality Meter (SIN)
C~:>ntrol BOx.Type (SIN)
Turbidity Meter (SIN) .

... .

. o/Moco/G AA .
:;)Y,4 .

, 09/8:": ""~~A;~

•

.' . '. ' .., I:
Pump.l~takeDepth2$-'ZS-,

PAG.EYOF-Y '

•

~. ---.: 

J Itretr• Tech~US' Inc,.. . .... 

PROJECT : NSWC' CRANE· 
PROJECT NUMBER: ·N99S9 <:)81-5 
PROJECT SITE NAME: ...J/~1~ .. · EJ~<as..,-_----,--.-

Water Level 

Water Quality Meter (SIN) 
Control BoxType (SIN) 
Turbidity Meter (SIN) . 

. .' . 

ol4t04/G Ad . 
:'#.4 . 

. ~ .' 

LOW·FLOW·PURGE DATA SHEET, 

WELLID.:t? /7"05"" 
DATE:· /- z.z. -04 
WEATHER: ~ .... ;t,¢' S VA--=.t 17 c1 

Comments 

Pump. Intake Depth 29.·· _·z~/ · , . --=~"'--'----------
. OVI- £t?!J;' . 

SIGNATURE(~): _. -.-.. -... -•.. ---:-:1fr.L.. .• ;:;",,;; .... C+ ... . ...,.-4+-i .. ~" . ..c;.~....c •.. ~-,..... ••.• _ •.•... -.:-. 

• • • 



Note: Analyte, method, and/or equipment may ba deleted from form if not being p~rformed.

•• T~t~a Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 10f2

Pro'ect Site Name: ., NSWC CRANE Sample ID No.: 01GW TO SCJ,z..·

. Sample Location:·· '" To S-
Duplicate: ·0
Blank:'· D

r-'------,,~

,
. ,

Field Folin Checked as per QNQC Checklist (initials):

Pro·ectNo.: N0845

Field Anal st: 7";/t '
Sam led B : K:a4-H~

TIme:

Method:

Date:

ORP (Eh) (+/- mv). Electrode Make & Model:, ...,..._~ --:...-'-

Refere~ce Electrode (circle one): Silver'Silver Chloride { Calomel / HydroQen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit Concentraiion: 0,5 . ppm

Analysis Time: .1(.45"

•
Range

'0 to 1 ppm

lto 12 pm

Notes:

Alkalinity:
Equipment.Chemetrics Test Kit

Method Concentration ppm

K-7510:

Concentration: '--_1f!........._''-''.._ppm

Range Used:

D
D

Range

10to 100 ppm

··50i0500 pm

·100 to 1000ppm

Concentration ppm

K-9810'

K-9815

, K-9820

AnalysisTImei: "·/~Sd

, FiIleied: D

Notes: .

. Carbon Dioxide:
, Equipment Chemetrics rest Kit Concentration: .

, '.',

,.,~/.".
J:/ .. ppm

Ran e·

10 to 100 ppm

100 to 1000 ppm

250 to 2500 ppm

Method'

K-1910 '

K-1920

K-1925.' /'

Analysis TIme:

, Notes:

Filtered: D

ppm

. .."C'"C). .;>.) ppmConcentration:

Analysis TIme: /7/5

Concentration: O~·O

. Anaiysis TIme: l7L.O

Range: 0 - 3.00 mgll

33

DR-8

Hydrogen Sulfide (H2S): Range: 0 - 5 mglL

~ . Other: __' _'-'__-=~
~d 5.0 mgIL range on color ~hart:. D

Equipment:

PrograrnlModule: 500nm

Notes:

. Ferrous iron (Fe2+):

, Equipment DR-850

•
Notes:

•• 

• 

• 

Note: Analyte, method, and/or equipment may be deleted from form if not being p~rformed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

T~tra Tech NUS,lnc. Page 1 of·2 

Project Site Name: '. NSWCCRANE 

Project No.: N0845 

Sampled By: -r, /Za J 4-H~ 

Sample 10 No.: 01 GW 7' d S oZ .' 

. Sample Location:'· " , To S-
Duplicate: ·0 
Blank:' D Field Analyst: 7;/t '. . ,-----",., 

7/L Field Folin Checked as per ONOC Checklist (initials): 
c!, 

Date: , /2 2.../04 Color pH S.C. Temp. Turbidity DO . Salinity ORP (Ell) 

TIme: ., <\- , S- . (Visual) (S.U.) (mS/cm) ~C) (NTU) (mgll) (%) . (+1- my) . 

Melhod: PtlC.jS-l~"l-i<- t!l.eAl/(. £73 /'0(/.4- 6'.55 8,2.../,5& +/9&. 
lt~I!,-t;J;1(;:~~1;~11Q.WAR~Y~t!'{W£~!3MJrrI~NI,$::'¥s'f$2jj;!f~.i'Zl¥~}~tii:~'i;'l.g~iiig'~*~;&~~~~~lic~~'~t'gi:i:~~~f~~Y~~~~~~~~@.~i~~~J1~Y; .' 
ORP (Eh) (+/- mv). Electrode Make & Model: _____ ---,.,--~ ____ --'--'. 

Refere~ce Electrode (circle one): Silver'Silver Chloride { Calomel / HydroQen 

Dissolved Oxygen: 
Equipment: Chemetrics Test Kit 

Rangel,lsed: .. Range Method Concentration ppm 

JM '0 to 1 ppm K-7510: 

0 1 to 12 ppm K~7512' 

Notes: 

. Alkalinity: 
Equipment.Chemetrics Test Kit 

Range Used: Range Methtxl Concentration ppm 

'0 10to 100 ppm K-9810' 

0 ' .. 
50 io 500 ppm K-9815 

0 100 to 1 000 ppm . K-9820 

Notes: . 

. Carbon Dioxide: 
· Equipment Chemetrics rest Kit 

Range 1)sed: Range· Method Concentration ppm 

[H' 10 to 100 ppm K-1910 . 55" 
fi,W' . . 100 to 1000 ppm K-1920 /. 
UJ" 250 to 2500 ppm K-1925.· /' 

· Notes: 

· Ferrous iron (Fe2+): 

· Equipment DR-850 DR-8 Range: 0 - 3.00 mgll 

Program/Module: 500nm 33 

Notes: 

Hydrogen Sulfide (H2S): Range: 0 - 5 mglL 

Equipment: ~ . Other: __ . _.'---_--==_ 

~d 5.0 mgIL range on color chart:. D 
Notes: 

Concentraiion: . ppm 

Analysis Time: . 1(,45" 

Concentration: 

Analysis TIme: 

Concentration: . 

Analysis TIme: 

Concentration: 

,--_£1-"-,-, ~ .. _ppm 

"'/~Sd 

, '.', 

,.,~/.". 
J:/ .. ppm 

. -'" C'" o· .:>,) ppm 

Analysis TIme: 1715 

Concentration: O~·O ppm 

. Anaiysis TIme: l7LO 

. Filteied: D 

Filtered: 0 



Note: Analyte,method, and/or equipment may be del~tedfrom form if not being performed.

Tetra Tech NUS Inc

FIELD ·ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS .~

Page~of2 ••
Project Site Name: NSWCCRANE Sample ID.No.: 01GW 07cJ5:"0 L

Project No.: N0845 Sample Location:

Sampled By: r,~ DJ4· ... .J Duplicate: D ...

Field Analyst: 7,~. Blank: D
Sulfide(S.):~

" '.
, ,

'oob . -
'. Equipin~nl:' '" DR-850 ' DR-a -- '" Range: 0 - 0.70 mglL ConcElntratiori: I " ppm "

/72.-7 0'ProgramIModule: 610nm 93 Analysis Time: Filtered: ' ,

,
"

Notes: ,'. ~' .. ." " .. '

Nitrite (N02'~N): '. . " Concentration: "'004 ppm

,Equipment: "e, ' , , .
DDR-a Range: 0 - 0.350 mgIJ.. Analysis Time: /707 Filtered: ..--

ProgramIModule: 62
."

, Standard Solution': 0 Results:.'. R~agent Blank Correction: D
, Notes: .'

Manganese(~. Conceritration: li.. S " ppm

Equipment: DR-850 . DR-a -- Range: 0 - 20.0 mgIL Analysis Time:,. /733 Filtered: D. ..

ProgramIModule: 525n!'!!..- 41 - - -
Notes:

, ONOe Ctlecklist: ..
~

..
All data ,fields have been completed as necessary: rr'· Correct measurement units are cited in the SAMPLING DATA block:

· Values cited'in·the SAMPLING DATA block are consistent with ,the Groundwater Sample Log Sh'eet: ,~
, Mulitplication is correct for ,each MUltiplier table: ~ ,,',', " ..

• Final caliJlated concentration is'within the appropriate Range Used block:, ' ~
C:j-'· Alkalinity Relationship is determined appropriatly, as per manufacturer (HACH) instructions:

, ONOC sample (e.g., Std. ,Additions, etc.) frequency is appropriate as per the project planning documents: cr
Nitrite Interference treatment was used for Nitrate test if Nitrite was detected: El S

, ' . , , 'rr-'Title,block on each page of form is initialized by person who perfo.med this ONOC Checklist:
'0

'.

•

Note: Analyte,method, and/or equipment may be del~tedfrom form if not being performed. 

Telra Tech NUS Inc 

Project Site Name: 

Project No.: 

Sampled By: 

Field Analyst: 

.. ::::~S~:~ 
ProgramIModule: 610nm 

Notes: 

Nitrite (N02-~N): '. ..' 

FIELD ·ANAL YTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS .~ 

NSWCCRANE 

N0845 

DR-8 _ _ ' .. Range: 0 - 0.70 mg/L 

93 

. " 

Page~of2 

Sample 10 No.: 01GW 07cJ'So L 

Sample Location: 

Duplicate: D 
Blank: D' 

. ConcEmlraliori: ··OJ)f).· ppm 

Analysis Time: L "12-7 

Concentration: ppm 

Filtered: D · .. 

· Equipment: .. e. DR-8 _ _ Range: 0 - 0.350 mg/\. . Analysis Time: 

0,,004 

/707 Filtered: D 
ProgramIModule: 62 

· Standard Solution': o Resu!ts: . ...;. '. __ _ R~agent Blank Correction: D 
· Notes: 

Manganese (~ \., 

Equipment: ~ 

ProgramIModule: 525n~ 

Notes: 

· OA/Oe Checklist: 

DR-8 __ Range: 0 - 20.0 mg/L 

41 

All data fields have been completed as necessary: 

· Correct measurement units are cited in the SAMPLING DATA block: 

Conceritration: tf .. 5 ppm 

Analysis Time: .. /733 

.' 

· Values cited'in·the SAMPLING DATA block are consistent with.the Grouridwater Sample Log Sh'eet: 

· Mulitplication is correct for .each Multiplier table: ~ . ..... '. 

• Final calulated concentration is' within the appropriate Range Used block:. . ~ 
· Alkalinity Relationship is determined appropriatly, as per manufacturer (HACH) instructions: 

· ONOC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Nitrite Interference treatm~nt was used for Nitrate test if Nitrite was detected: El 
• • 1 , • • • 

Title. block on each page of form is initialized by person who performed this ONOC Checklist: 'rr-' 

Filtered: D 

•• 

•• 

• 



GROUNDWATER SAMPLE LOG SHEET·

01GW30 lo

Lf ,'$91 ' .

Page-Lof~.

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:

. . [Xl Low Conc'entration .
.0 High Concentration

'NSWCCRANE

N0845CTO 0315

o Domestic Well Data
[Xl Monitoring Well Data
oOther WellType:
oQASample Type: .

Project Site Name:
Project No.:

(1=1:) Tet,,'T..h NUS, ,,,'

Method:

Date:

TIme:

•

Date: 1- 23 -04- Volume pH S;C. . Temp. (C) Turbidity' . DO SalinitY ORP.

Monitor Reading (ppm):

Well Casing Diameter & Material

Type: 2" Dia. PVC

. One Casing Volume(ga . 7

. StaticWater Level (WL):.2LJ, 04-
SEE LOW FLOW PURGE DATASHEET

(1) HOPE

(1) HOPE

(3) 40mL Vials

Container Requirements'

HCI/4°C

H2S04/4°C

Preservative

Chloride &Sulfate (EPA 300.0) .

VOCs (SW-84618260B)

Analysis

Nitrate + Nitrite (EPA 353.2)

Total Vol. Purged (g . '6.G:. ; .

End Purge (hrs): "1 \ 0

Total PurgeTime (min): \ \

Start Purge (hrs): IS-Zoe.)

Total Well Depth (TO): J•

••

Total Hardness as CaC03 (EPA130.2) HN03/4°C (1) HOPE .

Light Hydrocarbon & Hydrogen (Air Striped) .

Light Hydrocarbon & HydrogEm (Aqueous)

Total Organic Carbon(SW-846 9069) ,

Total Inorganic Carbon

Volatile Fatty Acids w/Benzalkonium Chloride

.(1) 22cc Evacuated Vial·

(t) 40ml Amber Vial

(1) 250ml HOPE'

(2) 40ml Clear.Vial
. (2) 40inl An'tberVial

,
: Depth of pump intake Z~,4

,. -i'

•

• 

". 

(Il) Tel,aToeh NUS, I", 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] Other WellType: 
[] QASample Type: " 

, 
: Depth.of pump intake Z ~, 4 

MSIMSD Duplicate ID No.: 

GROUNDWATER SAMPLE LOG SHEET" 

"NSWCCRANE 

N0845CTO 0315 

"of~" 

Sample ID No.: 
Sample Location: 
SampledSy: 

01GW30 G;, 

O\3~"" 

C.O.C. No.: 
Type of Sample: " 

Lf .'$91 ' " 

" " [X] Low Conc"entration " 
"[] High Concentration 

,. -I' 



WELL 10.: ' GJ I ~~'G
DATE·' '-'~o;4., , I "'I ' S", ':vc-

WEATHER: , ~_i'Pi';;·iit/o~JtiV ~'~46H S-
o ~ • "~'

LOW FLOW PURGE DATA SHEET
t'\1\\

["I=t:yetra Tech NUS, Inc.' '.
PROJECT,: NSWCCRANE
PROJECT NUMBER:~'99~ ,OeifS-
PROJECT SITE NAME: ' _:.:..:ML..l4!:=:L:~;;.-}e::..::-;a::._---. __

II

"
II

II
II

II

II

II

"
~~b D"""",,G.J.:

'\ v

, '

Water Quality Meter (SIN) ,0\ 110lDl·iq 44
" Control Box Type (SIN) , . ',:' tVA " ';"
Turbidity, Meter (SIN)":'<Den ;g- -' I../~ 91
SIGNATURE(~iS~~'" ""':,' .

• •

, , . .' I
Pump Intake Depth .., .2~," '.

....\
. '-: PAGEaOF~

•
, . 
i 

(Itretra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 

PROJECT: NS\NCCRANE 
PROJECT NUMBER:~'99~. oe.s-
PROJECT SITE NAME: . .....;: M...;I,' ..::l4!<;;..1I~;'s=·;a~ ____ ,....-_ 

.. ;;J Water Levell ~ Flowrate .PH.condJa DO Temp. ORP 
'Wliti'i . 

ISi(,m:at~);i1 ~ ~ , . I~/,EI " . 

1-5i.r..J '20,04- ~ .~ ~." - - - - -
1S'30 Z/,80 fiD Z~~.· j}::5!ffl~' /./7t;.· .. 2z tu:i /ofl -:;j: 14.¢ 
1540 zz.z~ Z . .b· /id-oi ~~'Z1$ /../43'_ -?o t!!!J·71r 9,CJ.t/- I !S'4 
.1550 22,~~ ZA~. 8J'~'i. tP.Z~ /,'9"· 4-~ 8.1$ . '7-77 J6>~ 

J (o(.JQ ~3,-3\' ,3·0 SSD L ,a~ ). l~% 3.<.0 1,'-/'""1 c:;5 ,d...~ II<&. 
l<C.)O a3b51 3,.'8 SC;c) L:ao \ ,\~~ 3;;),'/ l,~c.. 'is,30 1'7~ 

\ {,., ~ () ~ 3. g'"J Y .~ s;;" [." ~(J '.\'i7. ciS,o I Ix <jC; I") I x-_~ 
'\ (~~f) .;t l.j 03 .5.'-1 . 5<;0 L \ <I \ , \~'1 \0.. ,$ -, ,()<I g,/O J'87 

\ C'.lo.,o ay ~£ &, d. "bO Co • .;{ \ \.\ld. '\(.,.3 -G.,.<"::\ q ~;a'~ \'8'1 
\ ~.:sD c~ ~ c~ "5 J 0 ~u L. ~~ \.\"l ~. ·\~·O i.:,,'7 <;';.dD \~() 

j/oo ~I../, ~ 7 '7 ~ "1s"0 L .\~ \ .\ 'i 0 \0·0 L, .L3 <)(. \ ~ \o...~ 

\' \0 .~ [;,3'1 'is .. to ~D r \<i, , \lG" ~.<b -z. 7 ~ ~ \l. \<'\ L. 

". 

, .':,:. '." . 

Water Quality Meter (SIN)" .6\ 110lD} .f.,. 44 
.' Control Sox Type (SIN) . .' "' .. tVA' ';" 
Turbidity. Meter (SIN)":' <Den :g- -' I . .(~ 91 . 

" I 

Pump Intake Depth _~,2=·;~~,":..........·· ----..;~--'-

SIGNATURE(~ 6~ "":" , ..... \ 

. '-: . 

• • 

Comments 

's7A~ r- _4r 
//.&:..14 

1/ 

I 

II 

II 
II 

1/ 

1/ 

" " 
~ ~b D'-"'t GV.:. 

\ \ \I 

-

PAGEaOF~ 

• 



Pag~_'_of~

ORP

Sainity

%

Salinity

C>\Tb] .'
Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.: .
Type of Sample:

[Xl Low Concentration
D High Concentration

DO
rnS/em mg/l

1,,2.38 7·az-· J~33

pH . S.C. Tem·p. (C) . TurbiditY DO

NSWCCRANE

N0845CT00315

. .

GRQUNDWATER SAMPLE LOG SHEET("'Fb) Telm Toch NUS, 1«

[] Domestic Well Data
.[xf Monitoring Well Data: .

[] Other Well Type:
[] QA Sample Type:

Project Site Name:
Project No.: . .

Method:

Date:

•

. Monitor Reading (ppm): . ..;.

Well Casing Diameter & Material

Type: 2' Dia. : PVC

TotalWelLDepth (TD): cJ.24 SEE LOW FLOW PURGE DATASHEET
Static Water Level (WL): /8.2. d .

One Casing Volume{ga . 7.4
; Start Purge (hrs): 1657

•

. End Purge (hrs): 20007
. Total Purge Time (min): 0

Total Vol. Purged (gal ... I Z.

Analysis

.- VOCs (SW-846/8260B).

Nitrate +.Nitrite (EPA 353.2)

Chloride.& Sulfate (EPA 300.0) '.

. Preservative.

HCI/4°C'

H2S04/4°C

4°C

Container Requirements

. (3) 40 mL Vials

(1)HDPE

(1) HDPE

Total Hardness as CaC03 (EPA130.2) HN03/4°C (1) HDPE

Light Hydrocarbon & Hydrogen (Air Striped) . 4°C (1) 22cc Evacuated Vial.

.' Light Hydrocarbon &'Hydrogen (Aqueous) 4°C (1) 40ml Amber Vial

: TotEl! Or'gani Carbon (SW-846 9069) (1) 250ml HDPE

.• Total Inorganic Carbon

• VOlatile Fatty Acids w/Benzalkonium Chloride

4°C . (2) 40ml ClearVial .

(2) 40ml AmberVial

. Depth of pump intake Z -!>. Z4

• MS/MSD Duplicate:/D No.:

Sighature(s):

• 
( .Il) T,ba M NUS, '00 

Project Site Name: 
Project No.: . . 

[] Domestic Well Data 
. [xj" Monitoring Well Data . 

[] Other Well Type: 
[] QA Sample Type: 

. Depth of pump intake Ie -!>. Z4 

MS/MSD Duplicate'lD No.: 

. . 

GRQUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 
N0845CT00315 

I of~ 

Sample 10 No.: o1Gvirro 701 
Sample Location: 0\ TO J .' 
Sampled By: 
C.O.C. No.: . 
Type of Sample: 

[Xl Low Concentration 
D High Concentration 



"

LOW FLOW PURGE DATA SHEET.. [1l:}etra Tecli NUS, Inc;

PROJECT: NSWC CRANE
"PROJECT NUMBER: N9968 0845
PROJECT SITE NAME: 'Mg B6

MlN II~ I :. 1.<t,L

WELL!D.: OITO 7'
DATE: '/ .. 2.4 - 04-
WEATHER: Pt.t,..f{y C JoIJ·d., ($ 0°..(' )

. r .; .

. Comments

.-- .~ '- - --- -- :;,4,~/</~c.q-

~..~r1l\c)71 .. Z,z 10,971 "1. S.Z

k,i2.Z '-I.L4-.sf /30 1.I,S.:9T;/:oc,)

4'-~Z(;: I 1~:z.ti-I-d>C>T-,:'-3~ I a·9~ II

II

I'
v: S'/. C!/o'udv

I , ..
~L.auLJV

It .~ J
<'1 Clo'...l..l ...

S;If1.;f<?IO~ d" 7;-~

~LI£A~

L. I. <

i/ ·tt

CLE"AA

a~iF"'i#I!

/" / ,;t:".A~

Llj;.£A'k'·

eLorAif'

C£..E'Jf/~

CLGAI<

'Li It

CLEJi.;(

. ~LEA·,e

•.. ¢~"'1~

-_.-

i9/

'·,Ss·

/79
/79.

/8 <I-

t~9

/15"'

i 79 .

18s

179

/84-

.16'5

-

lSI

.t·f3,S

IR~'

181) .

78z.-

'-183

Ia~

'.~
-::...,.

~. ~~. I L'Z.171 'z I·, I'~:~ I "'], .15

~.~G:. I. I ,loll I ~ 5' 1 t,3~ I ',0:>.

&;,.2.6 It.'za3 138 I [,3' I 8,0tJ.

~. zs- I ,I. ,,~ L 70 I ',<4-0 I 9. Z9

~o'-8i-TZ3S71.zzc 1'2..5'8 r-)7~,1

1:.. •. "7.i5 I l. ·z.lsl fAS' 1'1. 3, l .9.. 23

~~~~ r/,2ot.1 14 ·ll_i£l·7.S-&·

..Z.~n I. 2.1.4-.1.9 $: I I.Z~ I ~. 83

L";II-_I r:'-2iil' 8 l). I 1,4.S- 19./4

(0..1.<0' I l t Z.1~:·1 4~1 ft031~oS

&; ..2$ 1/,Z-2.8 I 'IT~21 7~ go

.", .2.~' II. 1151'\ CD II. 0 '3 rt.. b7.

.~;a~-Jl:'t3tfr~1'o-1 1·331''"7. 82..

le.z.~ IL~7~~i~I".1717.60.

1~~2.G TT~i.~2-1: Z3 Ilif~ 17..91

1(0..2.61 -l, ZZol ... .3 d 1. 1 ..q.~_ I 9.01

~o

60
~a

80

BO

~o

Bo
eo

9"

50

.~

eo

. ~o

'.50

-

'50,

,Sc):

.,,80

····8~

.. (.;,0

S,S'

-'.9
1. I

1'2.,.,9
J Z.q.

8.S

1.4

9"

2..~3

O,A

~.3 .

, Vc:

.'.7'

1/;4

.~. \
-~

3,9

. /~ ...~

.10)':9-

,'4.7'

/8$'71 ~a, i9'

182...., r 20,((0

/ t3Z7r-~~ ilCi)

/8471 ZO.2.2.

1707 I /8·90.

J tq ~71 ·.2oa~

I q ,,-.,1 ~O. \ 5"

l8 t':"{ I %0. I I

/ .9071 . ZO, IS

18371 2a.ZS

/727 I /9. so

leO, I 2.0eoo4-

" ~411 '2.e)d'

I '75"1 1 /9. 9:s

/ .9r7l 20 ~2 ,

~Jj·'tDi I .2.0JzO

(74/1 ..19• .9Z-

J ~/7 I /!J, /8

)Zo\ C,)

..: /73; 1·19.~7 .

• 0.": .,....: " :'\.c,

•
PAGEZ. OF~.

t.·

"""

. ","

.. ,:;,~~/~\.': .. ' :',,~. " .' " . . :.<:.

Pu~p;,lntakeDepth ..2'5,Z4
.·,,''''~:i~';);':' ..

°i,.

• ••
'';''

··Water Quality Meter (SIN)' . OIM.o"6/~ .AA
ContrOl Box Type (SIN) . " NA';'

.. Turbidity Meter (SIN) ..· .. a9I8,-:4Z'S:: . ,-

. ~IGNATURE(S): 7.f2J~~':'c ..

••i'~~ .
;..
01"

i'~~ , 

;'. 
, -1', 

.. [It}e!ra Tecli NUS, Inc; 
PROJECT: . NSWC CRANE 
PROJECT NUMBER: N9968 0845 
PROJECT SITE NAME: ·Mg B6 

Time 

. Water Quality Meter (SIN) 
ContrOl Box Type (SIN) . 

. . Turbidity Meter (SIN) 

e· 

LOW FLOW PURGE DATA SHEET 

WELL!D.: OITO 7· 
DATE: ./ ... Z4 - 04-
WEATHER: Pt.t,..f{y C Jo'id., (s oo.,C ) 

~ .', r .), 

ORP .. . Comments 

, :,<:" 

PAGEZ OF~. 

t,' 
, ,'," 

e """ e 



[1=1:)T.'m T«'NUS,'«

SB 01Z2.0401
Sample 10 No.: -:::9..;..1a::.;\..;..·:"'--_-...,...~;__-

Sampl~ Location:DISo(J~ W1=k~

Sampled By: .~ A"oJJ4-!-f--'J .

C.O.C~:No.:. l.f3~q ~.\.f 39 0

Type of Sample: .
[Xl Low Concentration,
oHighConcentration

Page_·._' of _._' ..

NSWCCRANE

N0845CTO 0315

pH S.C. Temp. Turbidity . DO

Stimdard '"mSfcm 0(; NTU .mg/l

pH S.C•. Ti1ll1p. (C) Turbidity . "DO Salinity ORP

GROUNDWATER SAMPLE LOG SHEET

: . VolumeDate:

Project Site Name:
. Project No.:

o Domestic Well Data
[Xl Monitoring.Well Da~a
oOther Well Type:
oQASample Type: .

e

Method:

Monitor Reading (ppm):

· Wen Casing. Diameter & Material

Type: 2' Dia. PVC

..~"l-'~.: .

... TotalWeli Depth (TD): SEE LOW FLOW PURGE DATA SHEET
• S~atic Water. level (Wl):

Analysis

Chloride &Sulfate (EPA 300,0)

VOCs (SW-846/8260B) .

End Purge (hrs):

TotilJ Purge Time (min):

Total Organic CarbOn (SW-8469069)

Light Hydrocai'bon& Hydrogen (Air Striped)

• One Casing V6Iuine(gaVL):

· Total Hardness as CaC03 (EPA130.2)

· Light Hydrocarbon & Hydrogen (Aqueous)

· Nitrate +Nitrite (EPA 353.2)

.. Start Purge (hrs):

.. Total Vol. Purged (galll):

· Total Inorganic Carbon'

... Volatile Fatty Acids'w/Benzalkonium Chloride:

e

Depth of pump intake )/4

e.

QG 1)r W4-7~X

N€;(L
I /' IJ I ...~#~;(E4jO l ..,.-' U\ v: 4 q',-e.- "V~

Lor ~ 08°'7275

J{"ij? Pl}l£ ( q /04
Signature(s): .

MSIMSD
i- Duplicate ID No.: .

• 

• 

[I t)T'tffi TochNUS,toe 

Project Site Name: ," 
. Project No.: . 

o Domestic Well Data 
[X] Monitoring.Well Data 
o Other Well Type: 
o QASample Type: , 

Depth of pump intake )./4 

MS/MSD 
i - Duplicate 10 No.: ' 

GROUNDWATER SAMPLE LOG SHEET 

,1,01_' _, , 

NSWCCRANE 
SB 01ZZ.040l 

Sample 10 No.: ..:::9~1 a::..:\~·: __ --,---:;-_ 
Sampl~ Location:DISo(./~ W1=k~ N0845CTO 0315 

Sampled By: ' /, A"oJJ4.I-f..o<j' " 

C.O.C~:No.:, l.f3~q ~.\.f 39 0 

Type 6fSample: ' 
[X] Low Concentration, 
o HighConcentration 

QG -"'Dr W4-7d""X 

NE/(L 
I. /' /J ~#~ j( E4jOl + ~ v: 4 q',-e.-

Lor ~ 08°'7275 

if"}f/ Pl}l£ ( q /04 

ORP . 



-GROUNDWATER SAMPLE LOG SHEET

•

ORPSalinityDO

DO Sainity

mgfI %

__ page~of£
R8 012.20<\0\

Sample 10 No.: ..;.-6_1G"..W,--_.,...,.... _

Sample Loc~tion:, -R1e.J 5l\-t£ 13 I+vK
Sampled By: r ~ /CoJ =1 t-l,J

C.O.C. No.: 43<'6j 'b- 9310

Type of Sample:
[X] Low Concentration
o High Concentration

S.C. Temp. (C) ._ TurbiditypH

N$WCCRANE

N0845CTO 0315

V(liume

- Project Site Name:
_Project No::

oDomestic Well Data
[X] Monitoring Well Data
oOther Well Type:'
OQA Sample Type: -

_ Date:

. M~thod:

Monitor Reading (ppm):

Well Casing Diameter & Material

Type: 2" Dia. PVC-

Total Well Depth (TO): SEE LOW FLOW PURGE DATA SHEET
Static Water'Level (WL):

One Casing Voiume(gallL):

Start Purge (hrs):

-~~~ •~~-t---+~--+--:--+--~~-'------I---,-----I.

Total Purge Time (min):

TotalVol. Purged (gaVL):

Analysis

VOCs (SW-846/8260B)

Preservative Container Requirements

(3) 40'mLVials . - _Yes

Nitrate + Nitrite (EPA 353.2)

• Chloride & Sulfate (EPA 300.0)

Total Hardness asCaC03 (EPA130.2)

: Light Hydrocarbon & Hydrogen (Air Striped)

Light Hydrocarbon & Hydrogen (Aqueous) -

Total Organic Carbon'(SW-846 9069)

Total Inorganic' Carbon

Volatile Fatty Acids w/Benzalkonium-Chloride

H2S04/4°C

HN03/4°C

(1) HOPE

(1)- HDPE

(1) HOPE

(1) 22ccEvacuated Vial·

(1) 40ml Amber Vial _

(1)'250ml HOPE

-(2) 40ml Clear Vial

. (2) 40ml Amber Vial.· -

Ni> -

·Y£J.·.:. .'

-- Depth of pump intake -;Vk

Signature(s): •
MSIMSD--- Duplicate 10 No.: --

. Project Site Name: 
. Project No:: 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type:' 
OQA Sample Type: . 

. Depth of pump intake .;V k 

MSIMSD Duplicate 10 No.: ---

. GROUNDWATER SAMPLE LOG SHEET 

N$WCCRANE 

N0845CTO 0315 

--

I of I 
RS 012.20<\0\ 

Sample ID No.: -=-6~1 G~w.:::::-_.,...,.... __ _ 
Sample Loc~tion:, . R 1e.J 51\-+£ 13 I+vK 
Sampled By: r ~ /C oJ =1 t-I,J 

C.O.C. No.: 43<6j 'b" 9310 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

ORP 

• 



•

•

•

8.2.3

SWMU 01 Chain-ot-Custody Records·

• 

8.2.3 

• SWMU 01 Chain-ot-Custody Records· 

• 



FI.ELD OP.E~T.IONSLI:~DER .1 PHONE NU.MBER~ _ '. I ADDR;ESS" .

~R2VRQ.l.."'u.iJ (4/Z} 32.1-8i3~7 . J7CJ O W..,c-.rr A~8A.N'Y

· PROJECT MANAGE.R. I PIiONE NUMBER I LABO~TORY NAME AND CONTACT:
· TOM' a).QUAtS"TOAI (4/2.) 92/- 8~ I'S f'Ac::~ / RI4NOV . Sr4~r:= <'

CA~RfER1WAYBILLNUMBER '. ICITY, STATE

. FED £: X AS":l=t"- 8'4/2 Z420 9~// ~~4'N A~l)...y -' OK 740ft?'-

'[11;) .·TECH N~S, 'INC•.

PROJECTNO.:.. . I FACILITY:
HO?,4.5 NSwC C;f'AAI£

SAMPLERS (SIGNATURE)

4/jz~··~

CHAIN OF CUSTODY . • NUMBER 4384 P~G'E~OF_•

STANDARDTA~
RUSH TAT 0
tJ 24 hr. 0 48 hr.. 0 72 hr. O· 7 day 0 14 day

I I i

~4 lo~col' 0 ,: Fb 0 it 4.04(1 I

Q
o en
:I: 0::
I- W
W Z

~ ~o z
~ __ 0

oC>o 0w;;;:- LI;.

j<~ 0
00::0 ci
OC>O Z COMMENTS

P,("IJ~ 01 TP.OI

31 ,
3 I I

·3 II
:3" I4

4
4

:4
<::r
G

6

-~

~en
oen

~
><
~-:-

~f:?
~w

so

c.ia
.0
'en

so
so

<so

7

<P
7

~
:I:
I
Q.
W
Q

~o
I:
o
a:I

Go

5

:I:
I
Q.
W
Q

Q.
o
I-

[

&>.

E
zo
~
o

9

r P "
'.04.

Tbz.
rP;c")'

.,QC

SAMPLE ID

o I'TPOZ,OSO<O

O&TPOI~ola, TP 04.0lDo7

~
\)

't\i
wo::
1-<<w
Q> I TIME

Y;4.r/~

'44- 11430·
'1J4. 1/53°

'jj4.ll~QI "T B 0 it4b'i- 0 \ Q<.. Qe G 3 3 1

-

'-R' P&AN\<,.

....,..•j'.,

..a;;~p!;;~;·:l'.'•..':"""-""'~...". $..... ~,;.,~., .....Jo'~"'~"",' _~.>
'.. :.r.~'.'.·_-",-r.>..""'·,,~-'

"«>-.

fro

DATE I TIME

DATE·. ITIME
·/_)¢-O{.. -/5'(j()1. RELINQUISHED BY 7;::;'&.J L_._._

2. RELINQUISHED BY. .;' /'
.,~ ....

3. RELINQUISHED BY ..

DATE .'
J~/4-o4'

DATE
~. .

· DATE

.T~joo·I.1'~~~~1~A~ .L:X'PA'dS.r
TIME . ·.1· 2. RECEIVED BY

. "t".'~· -

TIME, ·.1 3:HECEIVED BY
..

DATE TIME'

COMMENTS
'. "

.DISTRIBUTION. WHITE (ACCOMPANIES SAMPLE)

,.,.,
;:"l'.".

'>: .

.. YE:LLOW (FIELD COpy) PINK (FILE COPY) 4/02R
FORM NO. TtNUS-001

lit) .'TECH N~S, 'INC., 

PROJECT NO: I FACILITY: 
HO~4.S" NSwC C;f$AN£ 

SAMPLERS (SIGNATURE) 
.'. 

'-44~"~ 
STANDARD T A T1'l 
IWSH TAT 0 
o 24 hr. o 48 hr. o 72 hr. O· 7 day o 1.4day 

~ 
\) E .t\a Z 

0 
~ wo:: < f-< 0 <w 0 c> TIME SAMPLE ID ...I 

'~4- 1430· o I'TPOZ.OSO(O 
TP, 
: 02-

'1J4 1530 01 T POI oc2. 0_"7 'T~, 
.. 

04- "140 a, 7--P 04-0(#07 TC4. 
'h4 OQ<JO. 'O':F'Do,t4040 ( . QC 

'114- lacn "T B 0 ii4b4 0 \ Q<.. 
; 

" . 

'. 

.. 

.. ,~:.:,.-
. 7)';;~JP~""'!' '-

.. 
" 

,.." .. .. . r.::.,;~?' _ ''''':''' . '~ . .. 
.' .-." 

, " :,<' 

fro 

1. RELINQUISHED BY .,,;::; ~""" L ..; 
2. RELINQUISHED BY . / -" . '. ... ~ .... 

3. RELINQUISHED BY .. 

COMMENTS 
'. " 

. DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

Pe-G'E~OF_. , .NUMBER 4384 CHAIN OF CUSTODY 
.. ~" 

PROJECT MANAGER PHONE NUMBER LABORAT07 NAME AND CONTACT: 
' TOM' ..\. (uJ.' ~ S 'To.,.., (;4/2.) 92/- 8~ I'S rAt:£ RI4N.oy . SrAGtSs 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS" 
' . 

IR-RJ2V "R",.l..<\u".i.J (41 Zl~z.1 - 8657 . J7CJ O WGrr AJt.8A.N'Y 
CARRIERfWAYBILL NUMBER. CITY,STATE 

FED eX .£.B~ 84/2 Z420 9~// ~~4'N A~l)...y -' OK 740ft?. 
CONTAINER TYPE 

/<tL~/ / / / / / PLASTIC (P) or GLASS (G) 
c.i PRESERVATIVE 

A~Y////// a 
.0 USED 
'CI) c 

i=' ~ 0 CI) 

#,,~,.,jt 
... 

!:!:. CI) J: 0:: 

0 
f- W 

i=' J: W Z 
f- CI) := ;;: !:!:. Q. 

~ 
Z f-

~ ~ J: w 0 z f- C Q. ~-- 0 

~(,,,,. l( Q. := oC>o 0 w 0 >< w-- LI;. c I: ~- .... .cn Q. 0 
Q. f-' ...1<:= 

~() ~".() 0 0 <0 00::0 ci COMMENTS f- lO :=tii OC>O z 

5 <P ·$0 G 4- 3 I . , 

&>. 7 so <::r 4 3 , 
Go 7 SO .~ 4 ,3 I 

- - so 6 4 :3 I P~IJM 01 rP.o/ 

- - Qe G 3 3 - '-RlP &AN\(" 

" 
'-'''' 

: 

.. 

.. 

'" 
$.. 

, 
;"', . , 
" .. .. 

DATE ..... TIME .... 1. RECEIVED BY DATE).. )1- TIME 
J~/4-o4' . /-"00' . ·;:-E.bE~AL . L::X'PR.,ES.r . ,. /_'¢-O . ·/9(j() 

DATE. TIME . 2. RECEIVED BY DATE TIME 
" '. 

.. 
,.' . 't"., ~ ' . '. 

' .. : ... . " . ... , .. 
. DATE TIMe, 3:HECEIVED BY , DATE TIME' . 

- , , .. .... . . .' 

-. 
' . ,.,.. . ~.:. 

;:.,~.'., 

, ....... ',,: YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



(11:). TETRA TECH NUS, INC. CHAIN OF CUSTODY I NU,MBER 438-5 I -" PAGELOF_/_

PROJECT NO: ~ 7<-> .1 FACILITY: PROJECT MANAGER VPHO~J NUMBER LABORATO,/ NAME AND CONTACT:
AJOCJ./lJ!!'" ~15" N ~WC C.A.LlAIJ:' 70/w4 dOh/NoS TO~ 4/2 '7Z I - B<i:V5" Dh/~ R~NDY .' S7A<:i<:;J..s

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS

4t1~L-
I?;;.- ~..M~A/ (¢1z/9Z/-8857 /7~O 'W.t:..~r ;4.LBAN'}/

CARRIERJwAYBILL NUMBER CITY, STATE

PEP, e)'. A.R.# 8?-/Z z4~/o4S~ B/{()K&# 4;'f,RoW Ok 740/Z
CONTAINER TYPE

A\~/~/ / / ///PLASTIC (P) or GLASS (G)
STANDARD TAT ~ 0

PRESERVATIVE /vd'/// / / /RUSH TAT 0 "o 24 hr. o 48 hr. . D 72 hr. o 7day o 14 day 0 USED
I,/)

0

~d~
i=' ~ 0 I,/)

!:!:. I,/) :I: It
~ I- W

i=' :I: 0 W Z

~ ~ ~o'\) l- I,/) ::E <
.~

0 !:!:. ~

~
Z I-

~~ Q.(
- :I: W 0 Z

(\,J Z I- 0 Q. i=~~ 0
~ ~0 ~ ::E x· ue"u U

i= W 0 w-- u. l,4~b~ .Wit < 0
~

a::~ ...JlXI~ 01-< '. U ~ 1-' ...J~::E

OlJ "
<W '0 0 0 <u o 0 ci .COMMENTS0> TIME SAMPLE 10 ...J I- lXI ::Elii ue"u z ~ <l'

'1/5 07<0 T' Ro l \ :S("}4 0 I Qc::. - - QC G 3 3 - --- .,." B.cAA/K

l'lj~ !O'J/~ D 1T PO.:;'O(;,. 0-,
Tp·

t::J 7 SO 6 4 3 (;...~

IYJ~ loSt.) 01 TPt1(/, 0504 Ttr.. S ~ 50 <3 4 3 I
'JJ~ J47() i"'ll TP 08 OS'Ol'D T~s:>,. 5 ~ SO 6 /0 9 1 Do MSJMSD

."

"'~
r\.

1. RELINQUISHED BY~~.a / DATE -,4 TIME 1, RECEIVED BY .' ', .. DATE ~ TIME,.?,1//5" -a4 .: . /7?() rE.P&;'"t/~E%~~$.f~"Al# )//.s-04 /7.:. Q
2. RELINQUISHED BY / /' D~TE .. TIME .. 2. RECEIVED BY ~?;, DI<"rE TIME

. 3. RELINQUISHED BY . DATE TIME 3. RECEIVED BY DATE TIME
- ...1 l\W

COMMENTS

_........_............ ."' .. ,._- ~ .. _-_.._.... ,...- ........._...... ..._.. _.A. i_ • ..-. ... _ ...... i_oI ____• i~ .. ,...."" .....

(;-:·Co FORM NO. TtNUS-001

TETRA TECH NUS, INC. 
. '. 

CHAIN OF CUSTODY 438-5 PAGE -'- OF _1_ 

4/~L-

0 

" 0 
I,/) 

0 
j::" ~ 0 I,/) 

!:!:. I,/) :t: It 
~ 0 

I- W 
j::" :t: W Z 

\) l- I,/) ::E < 
.~ 

0 !:!:. ~ 

~ 
Z I-

:t: W 0 Z 
(\,J Z I- 0 Q. i=~ 0 0 ~ ::E uC!) u 

i= w 0 w;~ u.. <I: 0 
~ ::l~::E 0 '·u ~ 

'0 0 0 o 0 ci . COMMENTS 
SAMPLE 10 ..J I- al uC!)u ·z 

Do M 

OA DATE 

PINK (FILE COPY) 



(~J TECH NUS, INC. CHAIN OF CUSTODY • NUMBER 43-86 PAGE~OF._

CITY, STATE ."

8412 Z¢jO 9.->2Z.II3Ro~NARRoW,' 'oK .740/2.

SAMPLERS (SIGNATURE)

0~L-

PROJECT MANAGER
~1Vf JOHNSri;J;V
FIELD OPERATIONS LEADER

"1£,.:(/?y rr0 .J,fHN'
CARRIERIWAYBILL NUMBER

. ~

p:'£D, 4X A8

" PJiONE NUMBER
(4/Z) 9Z/~ 8~/~
PHONE NUMBER

(412) ~Zl- 8857

LABORATORY NAME AND CONTACT:
pAd -/~oy S/'AGIGS

ADDRESS

/7<:30 W65r A"aA;VV

:~i~

. COMMENTS

~"'" ..

3

~

CONTAINERTIPE ~757/PLASTICIPIO'GLASSfr~7-~~'

3
3

3

~~~~0
~;;;

. PRESERVATIVE
USED

STANDARDTAT~

o 14 d., u I
<.i

RUSH TAT 0 a
o 24 hr. . 0 48 hr. o 72 hr. o 7 day ci

CI)
QI

i= ~ 0 CI)

Ll. CI) :I: 0::

~
- 0

~ w
i= :I: .w Z
Ll. ~ CI) ~ <e - ll..

~.
z· ~

:I: .w 0 z
t\1 :Z ~

Q t=-- 0- 0 ll.. ::!E (,)Cl(,) (,)
.~ w o· >< w-- Ll.wo:: < Q

I: 1i:- ..dOll.. 0
~< (,) ll.. '~cj .J~~<w. 0 0 0 <~. o 0 0
Q)- .J ~ !Xl ::!Ew (,)Cl(,) Z

'-4-"-

..
GiG'"all 0 OJ - - C. -6

OJ W0903 0.4' - - GW
01 6W 0&0. .0l08 - - GW '6

otGWOTOZ 0107 - - GW G.
OI6W··'ZIOZ. 04 201 - - 6W G :3

.
. .. '

.;.
. _.'

\1
I

. ,

I I
"

.~

DAT:~ ;, ..- ,.1 TIME .. , I. 2;,~~~,E,'YED .~y
. .... -, ;.., ~

DATE . . . I' TIME. 1·,1. RECEIVED BY
/:.;,V."" o4-'J7QU .- .'. F.,j,{;,rje-.Kjj~

.' TIME
..-,'":J

1, RELINQUISHED BY~~~

2. RELINQUISHED BY . ./ -'

3. RELINQUISHED BY . DATE'
'. :. ~

TIME 3. RECEIVED BY

EX.4.d'cf5·

... ':" r'~ • ','

DATE
. /'-/8-04-
DATE

DATE

TIME\;'
/jI CiQ

TIME

COMMENTS
r ........

DISTRIBUTION: WI-:lITE (ACCOMPANIES .SAMPLE) YELLOW(FIELD c;OPY)
\

PINK (FILE COPY) 4/02R
. FORM NO, TtNUS-001

-. 

we%: 
~< <w. 
0>-

CHAIN OF CUSTODY 

<.i a 
C 
CI) 

i= ~ 
!:!:. II) 

i= :z: 0 
~ CI) 

e !:!::.. Il.. 

~ . :z: . w 
z ~ 0 
0 Il.. ::!E 
.~ w o· < 0 

1= u Il.. 
0 0 0 
...J ~ !Xl 

GIG'" - -
0.4' -
0'08 

Q,07 

04 2,1 

43-86 PAGE~OF._ 

s 

. COMMENTS 

"~--+-----~--------------------+-~--r----r--~--~----+----r---+--~~~+-~~~-r---+~~~--+---------------~ 

DISTBIBUTION: (ACCOMPANIES .SAMPLE) . PINK (FILE COPY) 
\ . FORM NO. TtNUS-001 

........ 



(~) TETRA TECH NUS; INC.... ,
. , ..

CHAIN OF CUSTODY I NUMBER 4381 I I.

pAGE _, OF _1_

PROJECT NO: C To I FACILITY:
AlO&4~ 315 AJSW~ ~AANIE

~/~~

~!\MP~S~~~,NATURE)
r ..:.../ ........." ~_ .. ,.

"/, j" ~ u-e.-.---

STANDARD TAT~
RUSH TAT 0
o 24 hr. 0 48 hr.

COMMENTS

:I:
l
e...
w
c
e...
o
I-

CARRIERIWAYBILL NUMBER

F£D. £'t( A s ..u8ltll- 21'0 <1bD3
CONTAINER TYPE
PLASTIC P or GLASS G . 'I."

g PRESERVATIVE
ci USED
(J) c 1----------::py;.L--=--A-----+-=-.:.+-~-_7"~~£...--+-

C ~ 0 (J)
.- (J) :I: 0::
!:!;. • I- W
:I: 0 W Z
I- (J) :i: «
e... • Z I-
W ;: 0 zc (!) - __ 0
:i: - I-(!)U U
o ~ ~-- LL.'
I- 0::- ..Jale... 0
I- I-u ..Jc(:i:
o c(1- 00::0 0
al :i:w U(!)U Z

PROJECT MANAGER ., PHONE NUMBER I LABORATORY NAME AND CONTACT:
~M Jo"'~S'TON (41,) ,Z/- 8G./5 p,qC.£ /. RJIIINDY ~7A166S

[

FIELD OPERATIONS LEADER IPHONE NUMBER . IADDI~.ESS '

7AJeR\I RCLiA"'14 (4/z.) ,ZI- 8857 /7/Jd W4ST .4~ANV

c
z
o
i=
c(
u
o
..J

l

SAMPLE ID .

o 72 hr. 0 7 day 0 14 day

TIME

?
\)
\)

~

wo::
I-c(
C(W
c>

'/'9 11700 I -rB cJ//9 0 40 I "I Qc:.. ' - - 'QG 16 :5
3 . "...-

rd'//' ,g"",,-K.

II/Oj 117481 OlGlAI03 03'01-031. - - 'e-wl G 3 3
'/1.OIIISO I Ol6w 040 3 IOI-O~,_ - '6w1G .3 3
Y?ol,Slol 0 16W Z3 03 . 10,-,3' - - 'GW! G :3 ,3
Y2J 15401 0' Gw /70 L 3'lJ '1 b,~'.,' -
'/"lIIHOI Ol6WJ.-OOJ.... IOJ-~O' -...
\/7,1/255"'1 Ol<;WZ4oz.. IOt-2.4' -

'A,: 1\L->'tO I OI(1\A11.~0.3 \ot-))I -

lA\ I{XJCO I.OtFOOIllDQOI lac.

- 'Gk/I G

- '&\JII b
- 'GW 6
- '6u11 (,
-'(;,w'lb

.3
'3
b
fn
3>

3 1 .,~

3
~ I I
3 1'\
"3

I, 1

, .. I.

F'JeCJI'-'l
ol,,"WZQoZ.

~.~:

1, R~~INQUISHED BY~_ /;~

2. RELINQUISHED BY' . / ' r /~

~

~/
D""TE~ I <:J I..TIME ... ' '1' 1. RECEIVED BY f c: .
I-A"-O , lCfoo EO a;...)(

DATE 'I TIME: I 2. RECEIVED BY

DATE

DATE

'::-..,.~
~"::)

TIME i
TIME

3. RELINQUISHED BY . , DATE TIME. 3. RECEIVED BY DATE I TIME

COMMENT.

_._~_:_, 'TI. WHITE (ACCOM~ANIES SAMPLE) , YELLOW (FIE~' Py)· _. PINK (FILE COPY) ,., . 4/02R
FORM NO. TtNUS-001

t It] TETRA TECH NUS; INC .. 
. , " 

CHAIN OF CUSTODY I NUMBER 438.7 I pAGE _, OF _1_ 
/. 

.-' ~ l 

~/~~ 
. £.'t( 

0 

" 0 
I/) 

i=' ~ 
o;t !:!:. I/) 

\) i=' :I: 0 
l- I/) 

\) e !:!:. D.. 
~ :I: W 

~ 
Z l- e ~ 0 D.. :!: 
i= w 0 
< e I-
u D.. I-
0 0 0 COMMENTS ..J I- m 

.. ~ 

-

1. RELINQUISHED 
;-< 

. ". 



-----.

"{11:]. TECH NUS, INC.

\
! .

)CHAINOFCUSTODY ". ~'NUMBER 4ssfL. 'j
r. . '. t

PAG~_'_-OF.
ADDRESS- --;; . /

! .', 0, :~ZO M,,4.'''''- :~~ W4Y
CITY, STATE

F4{) P,rr.sBV.<GH, ,,0.;1 /52Y

{"'I 'PROJECT MANAGER "~ \. PHONE~M~R .• ,,' I LABORATORY NAME AND CONTACT: ,
7dM .JoHNS-TaN' ' (4/,~1 9,z1- 8([.1S' N~~#r.-r:'Ap~ . / .2/488/'& /'fI?f.t"'-.o

PROJECT NO: arc> I FACILITY: , .-
~f-.r-:> .4• .c: 3/5 NSWC ~A"A,v&-

STANDARD TAT .if
RUSH TAT 0
o 24 hr. 048 hr. 0 72 hr. 07 day 0 14 day

I I i

COMMENTS

(
-
r
-
I-
I
-
I-
I

I I
,\z.

z
z

z

2,

Z. I Z

l..IZ

• I

212.

z

z
2.

2 I z. I I
I
I

I

J

I

-

,I

~~:~~~P~~~~SS(G)' 7~7!:'7~7~~4.Y77\.

oa
ci
en
:iien
o
en

PRESERVATIVE

P~ED
o \
o en \
J: 0:: .
~ W
W z
:i: <. z ~

;: 0 z
Cl i= ~~ 0
-x u Cl £ u
- w- u.
o::~ ...1 10 2; 0
~ • ...I~o::; •
~~ 00::0 0
:i:w UClU Z

'"-

- IGWl6 I 7

- 'Gt---'I G. ! 7

- IGwl G 17

- I/o:wi'~ , I 7\

i="
!:!::.

- 'Gwl G I 7

J:
~
Q.
Wo
:i:'
o
~
o
10

,
-I~""'/I G 17

- loc I C~ I 5'"
- IQC 1G. 15

[
J:
~
Q.
W
o
Q.
o
~

9
z
o
~
u
o
...I

ItU-7L11 -

01·1'-; I -
~I -
01 TOSl -
~' -
CJk' -

°'-/4
1 ....;,;.

Int.c.I' -

SAMPLE ID

"" I r: ,d 2 4tlZ.

016vv 1003

o/6w2563

SS'O/ZZv<:;. "/

O(aWTO~Oz..

OlGtWI403

1(801 ZZ.vq..CJI

01 6k/ol 03

TIME

4/&;~

~

~
~
wo::
~~
~w
0>-

SAMPLERS (SIGNATURE)

~z..1 J9/<;>

~z 1/415'

~,I/tD4u

V2~1! 12.50

YZ2..1 1330

Yz31/ZSS

~t ' .,,--

1.0~ /1~4S-

I'

1. RELINQUISHED BY.-r- ;/
, :b.......... ,-/-

2. RELINQUISHED BY • 7" 7--
:/

ii

QAT~_ .
1'~L"=l-0'1
DATE

TIME.. ' 11. RECEIVED BY ,
I q 00 ",. r=- ;::- n 'F x
TIME, I 2. RECBVEO''§Y

DATE
\-2. 3 -04.

'DATE

TIME
Iq a ()

TIME

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME

COMMENTS
..

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE)
:

YELLOW (FIELD COPY) PINK, (FILE COpy) 4/02R
FORM NO. TtNUS-001

------------ ----

" (It?) • TECH NUS, INC. 

\ 
! . 

r, ' 
PROJECT NO: are> I FACILITY: , 

~: ,~. 

N~J..r::: 3/5" NSWC ~A"A,vE 
~, 

SAMPLERS (SIGNATURE) 
~ : "'" 

4/&;~ 
STANDARD TAT ji[ 
RUSHTATD ' 
o 24 hr. 048 hr. o 72 hr. o 7 day o 14day 

~ 

~ 9 
~ 

z 
0 
i= 

WO::: < 
~< U 
<w 0 
0>- TIME SAMPLE 10 ..J 

~t 1251\ nl~1.J24DZ.. I tU-.z.~ 

~, It!4u O/6W2563 01·1.5' 

YZ2... 1330 016",,, 100,3 P/-IO 

Y.?z 14 IS Ola wTO~O z.. OITOS 

~z.. J9/-:;> SS'o/ZZvc;. vi GJI': 

I~~ 194~ 1(13 01 ZZ.vq.CJI f.JG . 
V2~ , 12.5C 01 GtWI4 (),3 0'-14 

Yz3 I20SS 01 6k/ol 03 lot-c.1 

" 

1 

1. RELINQUISHED BY --r- ,/:, 
, :2,. ___ " ~ :/ 

2, RELINQUISHED BY //,/-
ii 

3. RELINQUISHED BY 

COMMENTS 
.,' . 

,DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

PAGE_I_OF. 
" " -

'PROJECT MANAGER " 

7dM .J4HNS-T-cuV· ' ~ 
. PHONE IjUM,5e.R '-, 

[4J/~ t 9,zi - 8~/S' 
LABORATORY NAME AN~ONTACT: 
N,. ...... ~,.<"AP~' ."..-"'~~ 8"";",,",.0 

FIELD OPERATIONS LEADER PHO~jNUMBER ADDRESS ',1.. 7: 
';;f 

'~AY /{~AI1,J 
. 

(4IZ9Z/-S8S7\ 0, :jZG M,,4I.,...,_ :~~ W4Y 
CARRIERIWAYBILL NUMBER CITY, STATE 

F4{) S)( ""'$ #t 8'11~:.2I.fCfO Cf~''t P,rr.sBV-<'GH, , ,0.;1 /52Y 
\. C~TAINER TYPE ' / ~/~/ ~/(~~4.Y / / " 

P, STIC (P) or GLASS (G) 
0 

PRESERVATIVE 

/~y'~~M'y / / a 
p~ED ci 

II) 
0 , 

\ 
~~ ~ 

j:" :ii 0 II) 

~ .~~ ~., ~J' !:!::. II) ::I: 0::: 

0 
~ W 

~ ~'> • ",'" v" • .-o. ' .. v, C,,< ::I: W Z j:" 
~ II) :::i: :;;: !:!::. a.. :ii z ~ ~ c"" 'C) ~'t' .. ~ ,v " 

::I: W 0 Z ~ "",( {~i" ~ 0 S!. i=~~ 0 , 
~. J- ~.< ~~ a.. :::i: x u(!)U U 

W 0 w-- II. -bl vQ...y d 0 
~ 

ii:~ ..Jill a.. 0, 
~~ ~-\ ..;.=- ~ " a.. ~ . ..J<:::i: 

0 0 <u 00:::0 ci - ~ lIf. )6.'- COMMENTS ~ III :::i:!i:i U(!)U z "II( ..: ~ ~o, ~I» 
" . - - I.-::w 'r- ' 7\ .I I 2 Z. I 

- - ,1(':; ",,/ G 7' I I z. z , 
- - IGw G 7 , I Z z r 
- - IGW 6 7 

-
J 2- z I 

- - G.>C c.. 5 - --- Z Z I 
• I - - lac ("~ S- - - 2 z I 

...;.;' - Gw G 7 I I z.. Z I 
.. 

- - G/;,\' C"" 7 I I 2, Z. ,\ 
" 

" 

7A2~~-oit 
TIME ,,1,REC~~~Y 'Fx 

DATE TIME 
'QOO \-23-04 1900 

DATE TIME, 2. RECEIVED"BY 'DATE TIME 
, 

DATE TIME 3. RECEIVED BY DATE TIME .. 

~ ~ : .. ' ' -

YELLOW (FIELD COPY) PINK, (FILE COPY) 4/02R 
FORM NO. TtNUS-001 



l~) TETRA TECH NUS, INC.'·
'd.:

, CHAIN OF CUSTODY '·NUMBER 4390' I \"~ PAGE L OF ....:./__

PROJECT NO: eTC) IFACILITY: " . PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT: i

NO~~ "1l..~.NSh/C l!:!RAN':= .'~- L...u ..,:. . I r.t:uzJ· 92.1· 8~ /:s 'I:UJL-£ /' G'Jt1#/.)v· ":_A'-'/ <"
SAMPLERS (SIGNATURE) FIELD OPERATfONS LEADER PHONE NUMBER ADD~,l:SS';.

~/~
-,'

/ ~y Ji:CiJAHH .(414) 9201- e~7 /700 Jih.--57' AL AJIfMIt' V
CARRIERIWAYBILL NUMBER CITY, STATE

. F£.tJ £X AB#- 841, Z.4 90 9~5"S- &:/..,," C"AJ ./1__
4 oK '740/2

CONTAINER TYPE
/b/~/~/~/ / //PLASTIC (PI or GLASS (G)

STANDARD TAT~ cJ PRESERVATIVE

~V6~~"// /RUSH TAT 0 0 4 ~~",t~/-~· ./o 24 hr. o 48 hr. o 72 hr. o 7day o 14 day c" USED
en b

i=' ~ 0 en ~~1••~~~
!!:. en ~ 0:::

ci w ~. ··60 fP-. ~i=' :I: UJ Z .....". Jli' $~
0 I- en :: «

9
u. Q. Z', ~ ~,.f.. ~ ~- ~' I-

~
, :I: W 0:- Z ~ 'U(QO ~\ ~ trcl ' ..~ll.Z l- e Q. i=~~ 00 Q. :E 0Q.~ 0

i= w ·0 x
V{/J5~" .,.f; ;~;wo::: e ii2~ wIDQ. U.c(

~ :j~:E 0I-c( 0 Q. I- .
c(w 0 0 0 c(0 o 0 0 ~ ,..;;.'t-( til, r!AJ' COMMENTSe)-

TIME SAMPLE ID ..J I- ID ::tu 0C>0 Z

Y2J /hXJ "lR <:'1' 7/ rJdCl/ Q{' - _.
QC G 3 ~

!h, J74~ OJ(;WO(PO~ ai-a" - - 6W G ..3 3
0z. 13l.0 ('),/: 1A1)~ oz.. 0" 13 - - GW 6 3' ;
1~2 /330 OJ r.. W I 0 0 ~' 01-10 - - ~ IAI C~ -& 3- l \ I

/hi- U.1.I ~ C;w ('~ (P. 3 , l t
,

n I/:. lA J -r""1 "" 0 l:. ~ ITO .... - -
'I? 7 . ,ql-::- 58 0 I z. Z. 0 40 I ~r' - - Gic ·Gt .~ 3 • I r•
Y72_ 194-S" I?"RC:.J "'70401 . t""')~ - - Or C-,. £. ~ J i I

'J? A. aql.c:: {'..I t t:. I.v' / &02. 1'1'·'0, - - t';w G .~ ~~

'/23 1030 . Of Gw 1202. ~I ~j 7 - - GJAI G. 3 .3

'h~ .1250 o I t"; I J J~ r, ':? . oi-,ll
!

('".."" t::: ~ <: t I l- _. ..

'h"? JZ-55 ai6wOl03 al-~l - - Gw t':. &, ~. .• f· I (

~,~ c::: ~ 3
.~ ..

0000 o~c,.., t') /? '?r-j<:/t' I ·GJL - . - Qr
...

~..:

1, RELINQUISHED BY~ /%.,/''- DATE TIME 1. RECEIVED BY
~ y ;.;>...'.65 ....'

DATE TIME
.,".,,-- . /:. 7 ~ • .,-,a ··/9uo . Crn..-. ....r4/ /-2 ~-Ott . /y(.)o

2. RELlI\jQUISHED BY / '7 ~, DATE - . ,
TIME .. . 2.REC~IVED B.Y·. DATE TIME

'. "..
"

3. RELINQUISHED BY " DATE TIME 3. RECEIVED BY DATE TIME
. . ." .' ..

COMMENTS
.. ; ~.'_......__ ._ .._. ......__ i a ___ .... _ .. rI. •• ___ .... a_' ... ~

~ ............_...... ... _........ ,_" --_........ ,\. AJrV''In''

(It] . TETRA TECH NUS, INC,' . 

~ 
0 9 

~ Z 
0 
~ 
c( 
0 
0 
..J 

n.':"_I1~, ... u .. "nc:u BY 

. RELINQUISHED BY 
..-

3. RELINQUISHED BY 

WHITE "V\ ... v"".-,.,,,~IES SAMPLE) 

\"!.: ' 

, CHAIN OF CUSTODY 

cJ 
0 
c" 
C/) 

i=' ~ 
!!:.. C/) 

i=' :I: ci 
I- C/) 

!!:.. Q. 
~. 

:I: W 
l- e Q. Q. := w 0 x 
e 

~ 
ii2~ 

Q. I- . 

0 0 c(O 

I- III :=tu 

DATE 

'·NUMBER 4390 

\ 

PINK (FILE 

, 
' .. ~ PAGE L OF ....:./ __ 

COMMENTS 

4/02R 
TtNUS-001 



FIELD OPERATIONS LEADER' ., ~HO~E NUMBER. . . IADD~~SS
~A'~'/ '7?OJ.;f#.-../ (4/2)121- fHJ:>7 /?dO J,K,.s--r 4<118A.41'"

".~ROJECTMANAGER l.rHONE.NUMBER . ,,_ I~BORATORY..:NAME ~ND,f,RNTACT:
, "';.rH ... J~#frd,l'l/ ('4hZ) 9Z/· t1~/., L. PA~4'/ A'APPY' ;:;'...,6<:: S

PA:E / OF.43;91•............

I NUMBER

" .. '

.CHAIN OF CUSTODY(

...I'(V"'~"'I.I'IV; era IFACILITY: .
w0945" 3 /5A/SWe!' C.-'{'d:,N"/,

SAMPLERS (SIGNATURE)

\(~)•.';' TECH NUS, INC:'·
\ .,' .I ~__ u-__ ....._. . i

STANDARD TAT~
RUSH TAT D.. .. . .o 24 hr. 0 48 hr.. 0 72 hr. 0 7 day 0 14 day

. I I I

~~~9i~/L-. i ~4

VZ31 '700 I""BO'Z~o4ol

CARRIERIWAYBILLNUMBER ICITY, STATE.

~J!i'I>.' #'¥. 48;# 84-/Z Z4j/ tJ9tJz,8A'tM'4',v' 4"'4d~~, ~ ?';~/2

COMMENTS

33Qc.IG

g
'0
~ 0 .

~ ~ ~., .' ~~
• ~ w ~lV'o w z .

en :E ;;:

~ ~!Z ~ 0
~ i= -- 0 .J<;~,kit><. u ~~ u~'~ , t .. .;1..... f .

e. 'I ,,:..:...' ~ma. ~ . " .. ,.p. q~~~.. , "~ ~ 0 ..J <:E. d'. flIt \.?~." ~. ~ .o . < ~ 0 0:: 0 0 . ~. ... '1" /> r.m ,:E w u t:l U Z , .~

J:
~
a.
wo
a.
o
~

[

CO<".

9
z

-0

~
u
9SAMPLE ID

'+'
o
IJ
N

we::
~<
<w . .

,0>- I TIME,
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STJI.~nApn TAT ~ c.5 

~~X~~r/// RUSHTAT-~ a PRESERVATIVE 

o 24 hr. 48 hr. o 72 hr. o 7dav n 14day c:i USED 
I/) 

Q 
r i=' :: 0 I/) 

. ~ 
-ot, ~~ !:!:. I/) ::I: 0:: 

~ 0 
I- W 

. ~~ i=' ::I: W Z \'" 
I::) l- I/) ::!: < 

~ 
9 !:!:. c.. :: z I- l 

::I: W 0 z .. fJ z I-
Q. 

~ f=~§: 
0 

~ 0 c.. ::!: 0 0 0 I)~ 
f= w 0 :!:S ~;; c.. u- .s. wo:: < Q 

~ 0:: -' 0 1-< ; 0 c.. 1-' ...J~::!: 

~-t"~ <w 0 0 0 <0 o 0 0 ~~~.; COMMENTS Q> 
TIME SAMPLE 10 

...J I- al ::!:tii 000 z 'y" , ~, 

'127 O<J/o OIG.wo503 !o~.o5 - - (;.1-\1 'G 7 I , Z if! ( 

" 

, 

/" ~ 

1 RFIIN()III!,)HEDBY~ ~ /. ~:2:7·04 T7J~(.I 1. RE~J.~LrB]""L L:.,r;,P,<~.s..J ~~7-04 ~;o(' /0, .' 

2. RELINQUISHED BY ./" /" DATE TIME. . 2. RECEIVt:u BY DATE TIME' 

3. RELINQUISHED BY DATE. TIME -3.RECElVED BY - DAT:E TIME. 

COMMENTS 1, 

DISTRIBUTION: WHITE (ArrmAPA.NIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R 
. FORM NO. TtNUS-001 \ 

( 

\ 
I 
j. 

1 
i 
\ 
i 
i \ . 



•

•

•

8.2.4

SWMU 01 Monitoring Well Inspection Sheets

• 

8.2.4 

• SWMU 01 Monitoring Well Inspection Sheets 

• 



•
WeIlID:O'\- 0 \

•
MONITORING WELL INSPECTION SHEET

•
Time: a<2>\~ Date: .\ - ~ 'is"-0'-\ Inspectorls~ame: Go <:::.-...t~ ~./Q..·2> \~~"'" .

Inspection Item Types of Problems Status Obseniation

5 U

'WeliTag Is it in-place, legible ./ ? .~"' ~~~ Q-'f'- :s~,,-~.\ ~~.

Well security Condition protective casej'cap, lock ..;./
.. ~. -

'. --. '. , ,. ..

. Well pad .~oncret~rgravel &.condition· .. - 'v ~~~ ~.>,~~~~ ~VJo- ~~~Q""""/\~

.. .~:, ~. ~ "/ -\~-o\,. '. .
. ..

Con'dition of; .. ·. Well·seal ../..
- ..

"

", .; . '
..

Area·lmmediately around·· ReCord any 'evidence of/or standing ..' V -- . ,.- ..... :

well pad water in area of well ., . . ~

Dedicated sampling ,... . . . condition of... -- .. . ~ -.. ". .. ,. }v/A " ..
equipment "

.. '

,

·PVC Riser : . Condition of. riser &survey.reference
'. ;' .' ~;....

../
.. ,

point
.-........

Comments:

W\-"': d. <C .. ~O
_.,.~ ","

Signatua~

/'

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

NSB-NLON
Field Form
Revision: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

WeIlID:O'\- 0 \ 

Time: Date: .\ - ~ 'is" -0 '-\ 

Inspection Item Types of Problems 

'WeliTag Is it in-place, legible 

Well security Condition protective casej'cap, lock 

" ", 

·Well pad . ~oncret~rgravel &.condition· .. -

.. 
. .. 

Con'dlfion of; .. · . Well,seal 
" .; . ' 

" . 

Area .Immediately around,· ReCord any 'evidence of/or standing 
well pad water in area of well 

Dedicated sampling '''. . condition of ... .. -. • 0 .. .... 

equipment '0 

0 

-PVC Riser : . Condition of riser &survey.reference , 
point -- . .... .. 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

Status 

5 U 

./ 

..;./ 

v 

v/". 

---< V .-

.. o • 

../ 

ObserVation 

?~"'~~~ Q -'f' .s~'\.~.\ ~~ . 
" ~. -

~~~~>,~~~~ ~VJo- ~~--':-"Q""""/\~ 
,~:: ~. ~ "/ -\~-o\,. '. . 

,,0 .. -.: 

. ~ 

}V/A " .. 
.' 

'. .. .. ' .... , ,.' 
~;. ,. 

.., 

_ '.~ c .,.'. • • 

Signatur.a~ 

- .. 

NSB-NLON 
Field Form 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET.

WeIlID: 0 \ - 0 ~

Time: ()~'d.S Date: \ ~ ~~ -0'\ Inspector'~Narne~ ..~.si.A..~/ ~~:~~""

Inspection Item Types of Problems .Status Observation

S U

WellTag Is it in"place, legible . v ?c:..:.,.--~&.. 0""'-
~v<..... '< \~---

Well security . Condition protective case, cap, lock v·
-

.Well pad I~ncret~or gravel & condition
V

."-.)~~ ~ ~"~,,?~,,-~.~ ~~~\:)""""')\~- . ~ ~ ~__ "I - \~ -0"\ ,
. .Condition of, ..

.- .....
. Well seal

V .
..

Area Immediately around Record any evidence of/or standing Vwell pad water in area of well

Dedicated sampling Condition of... .
.~~equipment

PVC Riser Condition of riser & survey reference Vpoint

Comments: v...:> \... -:::. \ \ • <0 '6

Signaiurea~ -

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

• •
NSB·NLON
Field Form
Revision: 1ery: 1999

MONITORING WELL INSPECTION SHEET. 

Weli 10: 0 \ - 0 ~ 

Time: Date: 

Inspection Item Types of Problems 

WellTag Is it in"place, legible . 

Well security . Condition protective case, cap, lock 
: . " ' . 

-
. Well pad I ~ncre~or gravel & condition - . 

. Well seal . . Condition of ... 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of... . 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: v...:> '- '::'. \ \ • <0 '6 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 
~ .... 

. Status 

S U 

v 

v' 

V 

V 

V 

V 

• 

Observation 

?c:...:.,.--~&.. 0""'-
~v<..... '< \~---

."-.)~~ ~ ~,,~~~"-,,~ ~~~'O".J>.,)\~ 

~ ~ ~_ I-\~-C"\, . .- ....... . 
.. 

.~~ 

Sig"aiurea~ 

NSB·NLON 
Field Form 
Revision: 1 ery: 1999 



• •
MONITORING WELL INSPECTION SHEET

•
Well 10: 0\ -Q 3>

Time: oC\a~ Date: \ -~~ -0'\ ,,"nspector'SNa~e:::C:t:>,~)~~':s~'"

Inspection Item Types of Problems Status Observation

S U

Well Tag
. ~." ' Is it in-place, legible '

,?o..,~~v '?V<-. ,,<'~,c .......

Well,security , Conqition protective case; cap,lock '..../ H~,~'~"~~"b,,,?,,,~.. ~' -, ,

Wel,l pad" , (oncre,9r gravel & condition V-
\.) .........~~ '~~'''"'-b~<.~ ~~~~~Q":""/"""

, - ':,\- . S e.-.h ~' / -\~- o'\. .' ---- , -

Condition of... - ........
,WeU seal

, ." " w. : V "

Area Immediately around ' Record anY:E3Vldence'of/or standing,
VweU pad water in area of weU

'Dedicated sampling ,Conclition of... :,
;VA-equipment "

,PVC'RiseF ' Condition of.riser & survey reference
\/'"

.. ~

point

Comments: W \~ ,::- S., ':~\~'

L

Siilnatur.Q~6.,~·

Note: S= Satisfactory, U= Unsatisfactory
Check one,if unsatisfactory explain " :.,

NSB·NLON
Field Form
Revision: l'

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

Well 10: 0'\ -0 3> 

Time: Date: \ -~-8 -0'\ 

Inspection Item Types of Problems 

Well Tag 
_ .. 

· Is it in-place, legible . 

Well, security · Conqition protective case; cap,lock 
.. ~ -, 

Well.pad· I ~oncre~r gravel & condition 
':.1. 

'. -. . 

. Well seal Condition of ... 
, . " ,- : 

Area Immediately around Record any:evldenceof/or standing. 
well pad water in area of well 

Dedicated sampling · Condition of ... : . 
equipment 

·PVC·RiseF . Condition of. riser & survey reference 
point 

.' . 

'. 

Comments: W \~.::- S .. ~\'c:\' 

, " ',' 

Note: S= Satisfactory, U= Unsatisfactory 
Check one,if unsatisfactory explain 

Status 

S U 

V 

. ..../ 

V-

V 

V 

' . 

)./'" 
.. ~ 

.. 

Observation 

?~,~~ '?v<-. 
, 

c ........ .'<~. 

H.JW2..~·~ ,,~~ 
"b . "?'" ~ . . 

'V~C00'X.....a. .~ ~''''''-b~<.~ ~~~"'!:::..""'Q':-'-'/\'~ 

·Sc...:x:::.. ~. / - '-" 

;VA-

-\"-\- 0," 

.' 

", L 

. 

NSB-NLON 
Field Form 
Revision: l' 

January: 1999 



MONITORING WELL INSPECTION SHEET

WeIlID:O \ - 0':\

Time: 06\ 2> Date: ,,~~ 15 -0 '-\ Inspector's Name: Go.~~/~ <:)-~~'<"'\

Inspection Item Types of Problems Status Obs·ervation

S U

Well Tag Is it in-place, legible v ? v-:. "~.s... co "- ~vC- ,,~)~~

Well security Condition protective case, cap, lock
V

:-

Well pad I~oncreyr gr~vel & condition V V--n'6:x:>~ ~-,,~ <L~~.~ ~~v.J/'
CS>o-.b ~_ I-~~-O\

. Well seal Condition of. ;. - '-l

..

.Area Immediately around
.. .'

Record any 'evidence of/or standing
well pad water in area of well

Dedicated sampling Condition of...

W/Aequipment

PVC Riser Condition of riser & survey reference
. point

Comments: \J....) \.... -:. \<.0. ~O

·SignatureQ~~~ .

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

•
:J.O' ,.' ..... ':,-' :,".

•
':.;

NSB·NLON
Field Form
Revision: 1ery: 1999

" ':. 

MONITORING WELL INSPECTION SHEET 

WeIlID: 0 \ -0':\ 

Time: Date: \ ~ ~ 1s -0 '-\ 

Inspection Item Types of Problems Status 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

=-
Well pad I~oncre~r gr~vel & condition 

,Well seal Condition of. ; . 
.. 

. , , 

'Area Immediately around Record any 'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & sUNey reference 
. point 

Comments: \J....) \.... -:. \.1..0 _ ~O· 

Note: S= Satisfactory. U= Unsatisfactory 
Check one, if unsatisfactory explain 

S 

V 

V 

V 

,,' , 
0'00' ':,-. :,0, 

• • 

U 

Inspector's Name: r ..R.-..n~ "/' () ,', '-
. ~, ~,~ <:) ~ <:...-"""''<"'\ 

Observation 

?~,~~ <?VC-
, 

cO "'-- " ',,'l;:::,.'"-"-. 

V--n6:::-0~ ~ -,,~ <L~ ~.~ ~~v.J/' 
s o.b ~_ I - ~ ~ - 0 \ 

~ 

- '-' 

;V-/A 

Signatu~~~~· 

NSB·NLON 
Field Form 
Revision: 1 ery: 1999 



•
Well 10: . <::) \ - 0 S-

••
MONITORING WELL INSPECTION SHEET .

•
Time: O~d.-O Date: \ - ~15'- 0'-\. Inspect9r's:Name:' (yo~~/\<'o~~~

Inspection Item Types of Problems Status Observation

S U
. Well Tag

.'
Is it in~place, legible '.

?"",~~ c""''V ~v c:... '" '" -:::. .Q.A....,

Well security -Condition protective case, cap, lock
~

" ...

---
Well pad· lt1Sonc~gravel &condition -.../ .~~ ~-,,~,,?"l.'"~ ~~~~-<:'\o~)\~.

.!\....- -S ~ r~. I -\ '"\ _ 0 \ r . .

Well seal· Condition of...... - ......
·v .

, ..
'.

Record any'evidenceoflor standin'g
,

Area Immediately around V
. . ..

well pad water in area of well

Dedicated sampling· C'ondition of. ,. . . /'VA- . ; 4.:,,_ ..

equipment . ~

" -
PVC·Rlser·· Condition of riser & survey reference

.'
., v: " .,

" . point .. .

Comli1~rits: \..vL-=- \.5 .'.5~,.'
", .... .,. '. ""-,

j

...,;"

..~ .. .·.sign.tu~~~k--

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain .;. ",' ...··l

". t/- : ....
'. NSB-NLON

Field Form
Revision: 1

January: 1999

• •• . .' 

MONITORING WELL INSPECTION SHEET . 

Well 10: . <::) \ - 0 s-
Time: Date: \ - ~ 15'- 0'-\. 

Inspection Item Types of Problems 

.. 
. Well Tag Is it in~place, legible 

, 

Well security 'Condition protective case, cap, lock 

---Well pad· . 160nc~ gravel & condition 

"-
Well seal· Condition of .... ,. 

.. . 
'. 

Area Immediately around Record anY'evidence of/or standin'g 
well pad water in area of well 

Dedicated sampling· C'ondition of ... . . 

equipment 

PVC' Ri"ser . ' 'Condition of riser& survey reference 
, . point . -". 

Comli1~rits:\.0\--=. ,. \.5 .5~ .• 

...,;" 

Note: S= Satisfactory. U= Unsatisfactory 
Check one. if unsatisfactory explain 

. - .' 

.~: .. 

. ;. ",' . 

Status 

S U 

'V 

~ 

-.../ 

·V 

. . v 

v: 

Inspect9r's'Name:' F"----~r-.,·~· lc')" " " . 
. . \JO ~ / ~ 0 ~ '" V"\.""'<"\ 

Observation 

?~,~~ c"'-. ~vc:... '0( "\ -:::'.Q..A.... 

" ... 

. ~~ ~-"'~,,?"l.'-~ ~~ ~ ~'<:"\o~)\~. 
"S ~ ~_ I -\ '-\ _ 0 \ r . . 

- ........ 

, 

A,/A- . ; 4.:,<_ 

'. 

~.; .. t .-' . . . : '" . . " - ,', ' . 

~ 

-
.' 

' . .. 

.. 

.. 

.. 

NSB-NLON 
Field Form 
Revision: 1 

January: 1999 



Time:

MONITORING WELL INSPECTION SHEET .

Well.ID: 0 \"- 0 t:,. !"."

O~~'8 Date:' \ - ~~ - 0 '-\ Inspector's Name:.G-o~.~'·~6~·\~ "i

Inspection Item .Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
V

Well security Condition protective case, cap, lock
.....", ~G.~~ v-.;)~c.:.;~.'

Well pad 0ncr~ or gravel &condition V
\)-<"'\~~.~-\.~~~~ ~~~~'no~/\'~;'

- .~ ~ ~ I - \'-\-0\. .
. Well seal · Condition of... --

·V
Area Immediately around Record any evidence of/or standing " ...

well pad .. ·wa:ter in area of well V
.Dedicated sampling Condition of.... /'/Aequipment

. PVC Riser ·Conditi9n of riser &survey reference .. .V
.... . -.

poirit

Comments:. \..>..:)L -:. lo~· !.oS ~

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

•

.)

.. ,'.' -"

••

' ../.

.'.

S;9naturef2~~~-

NSB·NLON
Field Form
Revision: 1

eary: 1999

MONITORING WELL INSPECTION SHEET . 
. . . ! .... 

Well .10: _()=. ",---\_ .. -_O_t:. __ 

Time: OR~8 Date:· \ - ~ ~ - 0 '-\ 

Inspection Item . Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad I encr~ or gravel & condition 

-
. Well seal · Condition of ... 

Area Immediately around Record any evidence of lor standing 
well pad .. · water in area of well 

. Dedicated sampling Condition of .... 
equipment 

. PVC Riser · Conditiqn of riser & survey reference .. 
point 

Comments: ~ L -:. 10 '\. !. oS ~ 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

.) . 

!." " 

Status 

S U 

V 

-../ 

V 

.y 

V 

V 

•• 

Inspector's Name:G-o~ ~ .. ~. '" ",j ~ ..• ~.~.. ",. 
. .. ...~. (;)\ 0.. ~ "i 

Observation 

~G.~~ 
~ . v....;) . c.:.;~. 

\)-<"'\~~.~-\.~~~~ ~~~~'no~/\·~;· 

. ~ ~ M I - \'-\-0\. . -
', .. 

/'/A 
... 

',."" . 

. . 

-. 

• ,t' • 

NSB·NLON 
Field Form 
Revision: 1 

eary: 1999 



• •
MONITORING WELL INSPECTION SHEET

•
", .

WeIlID: O~ -Or
Time: 0855 Date: \ - ~ A -0'"\ InspeclofsName: 00-"-~I~()~~~

Inspection Item Types of Problems Status . Observation.

S U

Well Tag . Is it in-place, legible v/ ~~~ ........~~ v..:l~ ~~ "'E::.~o.. .... ~"'"~
.~ s:;.~~ O~ '< 0:..Jl..A....

Well security . Condition protective case, ·cap, lock . " ...

, .

-~
v/

, , ..

'Well pad '., IEoncr~orgrave'& condition' -0"'

-~ v........~~..~ :'~~"'L~"~~ ~ ~~'~ .......r\~.
" .. . \.) ~. 8:(-. ".- \"'-\ - 0\, . '- .. ,

'Well seal Condition Ot.. ... .,

~~
_"W • .. ....

V. 1-\1-\,-0\. ~,

, ..
~ '.

-, ' .. ,',

Area Immediately around, , ':Record any'evidence of/or standing' ' , . .. . ....

v "

we,ll pad ' water in area of well '.'
. Dedicated sampling- : 'Condition.of.,. - .~.- )V/j' : ", ,. ,.',

. .~.- .. . . . . ,. ','

. .- . .
equipment ,.'

, '.. ' '
, . ' . ,"

,PVC> Riser· . 'Condition of. riser &.survey reference
~

' .. . ' .. ' ..

point .,
. '.' . ''-'" ", ' .. , .

COniments: \...>...) "-:: \~,~,~~"

.~ "

;~ .

Signature(a,~~ -

Note: S= Satisfactory, U= UnsatisfactorY
Check one, 'if unsatisfactory explain

" NSB·NLON
Field Form
Revision: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET ". "'.: 

WeIlID: O~ -Or 
Time: 0855 Date: \ - ~ A -0'"\ 

Inspection Item Types of Problems 

Well Tag . Is it in-place, legible 

Well security . Condition protective case, 'cap, lock 

--=, .. 
·Well pad·· IEoncr~orgravel & condition 

--- . . 

. Well seal Condition Ot. . 

Area Immediately around· - ':Record any evidence of/or standing· 
we,ll pad . water in ar.ea of well . 

Dedicated sampling· 
equipment . . . 

: 'Condition.of.,. 

. PVC Riser 'Condition of· riser &:. survey reference 
point .L'. ..' 

COniments: \J,.) "-:: \~.~.~~" 

Note: S= Satisfactory, U= UnsatisfactorY 
Check one, ·if unsatisfactory explain 

.~ " 

" •• ~"': t., 

Status 

s u 

, ' 

Inspector's'Name: Go ...sl.-~1· . <:) "'. '", ... 
. ... ~ .. ~Q~~~ 

. . . 

Observation. 

~~~"'-~~ ~~ ~~ "'E::.~o.. .. ~'''~ 
. ~ s:;.~~ O~ '< 0:..JI..A.... 

,-\1-\.-0\. 

.. )VI). : 

. ';~ ... ', 

Signature(s\2, ~ ~ 

.. ' . 

."' ". 

NSB-NLON 
Field Form 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET

Well 10: . 0 \ - 015

Time: Q~5u Date: ,,- ~ls- 0"-\ . Inspector'.Name:6-0~~"? <;>\..~..,

Inspection Item .Types of Problems status Observation

5 U

-Well Tag Is it in-place, legible
~ ?"'" """-~. &...... c ""'- ~V<- "'(~~

Well security Condition protective case'; cap, lock
V

Well paci E"oncre~or gravel & condition v S ~'~ 1.- \ .....\-0' '",~~~ L\..;';)"-,

\ ..>",c.00~ ~. \~'L~ ~~ '\.0 ~'-<',"'v.J )\u...
. Well seal Condition of...

V

Area Immediately around Record any'evidence of/or standing
--./well pad water in area of well

Dedicated sampling Condition of... f/A·equipment -I

PVGRiser 'Conditi()n of riser &~urvey reference
Vpoint

Comments:

W'L": \ d.. <is 0
'j;'" a·······, .' " ., :

, Signature'(s)~d'>.cr=Js:.::.. .

Note: S= SatisfactorY. U= Unsatisfactory
Check one, if unsatisfactory explairi

•
...• ; ~.

,",. -'.

.'
NSB·NLON
Field Form
Revision: 1

eary: 1999

MONITORING WELL INSPECTION SHEET 

Well 10: . 0 \ - 015 

Time: Date: ,,- ~ls- 0,,-\ . 

Inspection Item . Types of Problems 

-Well Tag Is it in-place, legible 

Well security Condition protective case'; cap, lock 

Well pad ~oncrete or gravel & condition 

. Well seal Condition of ... 

Area Immediately around Record any'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVGRiser 'Condition of riser & ~urvey reference 
point 

Comments: 

W'L": \ d.. <is 0 

Note: S= SatisfactorY. U= Unsatisfactory 
Check one. if unsatisfactory explain .',' . .' ;~. 

.'~' '. 

• 

status 

5 U 

~ 

V 

v 

V 

--./ 

V 

.' 

. . 

Inspector'.Name:6-0~&y,,? <>\..~.., 

Observation 

?" '" """-~.~ c "'"'- ~v<- "'<~~ 

S ~'~ '-\ ..... \-0' ''''~~~L\...'';)''. 

\_>",c..00~ ~. \~'L~ ~~ '\.0 ~'-<',Dv.J )'\<J... 

/VA· 

; '-: ~ ; ... 
, , 

-I 

NSB·NLON 
Field Form 
Revision: 1 

eary: 1999 



•
'l";

WeIlID: 0 \ - 00...

•
MONITORING WELL INSPECTION SHEET

•
Time:' 0 <0'-\0 Date: \ - ~15 - 0'\ Inspector's Name:·;,~~~/~o~.~~"

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
?~,~~ C) ...... ~v"- ,<,,~~,y/

Well security Condition.protective case; cap; lock v'
..

Well pad .: .(oncre~r gravel & condition •
....

,..:~~~ ~',,~~c::.:~.~ ___ ..~~ '::::..""Cv..:l)\~ .

- V ~ ~~-- "")-\'-"0\

Well seal Condition.of... .. 'V -. - . .', . . .. . '." .'. . .. ~ . .
.: j'

~

.Area .Immediatelyaround Record, any 'evidence of/or standing
~.

. .. -,' .. ..... .,

well pad . . water in area of well

Dedicated sampling . Condition of... .. '

}VA,",
'.' ,~."." .. " -,. . , . -.~. " .. -. .. '."' . .

, .equipment
. " ..

. 'PVC-Riser .. Condition-of riser & survey reference· V" . . ... . . . .. ' .. .... --." .. '....... . . ' . .
.

point
, . ' ,

Comments:

\.>..) \..: \ d. . <c 0
.- .~ ,..... ." '.,";:,;. : •. f ••

'. ~.. ~",

.Sig~ature~~ -

Note: S= Satisfactory, U= Unsatisfactory .
Cheqk one, if unsatisfactory explain

~. ..;~.~ . " ~. " ... :';
; '; ; . ". :. NSB-NLON

Reid Form
Revision: 1

January: 1999

• • 
. 'l'; . MONITORING WELL INSPECTION SHEET 

': ' . ',' 

Well 10: 0 \ - 00... 

Time: Date: \ - ~ 15 - 0,\ 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition,protective case; cap; lock 

, 

Well pad ,:(oncrete r gravel & condition • 
", 

Well seal Condition, of ... " 

.: j' 
~ 

,Area ,Immediately around Record, any 'evidence of/or standing 
well pad ' water in area of well 

Dedicated sampling , Condition of ... 
,equipment 

, PVC.Riser .. Condition·ofriser & survey reference 
point 

Comments: 

.- .~ :' • ' ." ".. > ," : •. f •. " _ ". 

Note: S= Satisfactory, U= Unsatisfactory , 
Cheqk one, if unsatisfactory explain 

~ .. ,. -:~ . 

Status 

S U 

y/ 

v 

V 

v 

~. 

V'-

, ' 

.. ' 

" 

Inspector's Name:';,Go-CZA. (), _\.~·"jb .. ~"""" 
, ' "'" ,~/ ~o,\.c... 'n" 

Observation 

?~v~~ C) '"'- ~v,,- ,<,,~~, 

:1~~4 ~',,~~c::.:~ ~---~~ "::::..,"""Cv...:l) \ ~, 

~ ~ ~ ..... /-\'-"0\ 
" ", " .. -" . ., ~ . 

, 

.. ".' ..... " 

.. '.' ,~''''''- . ,.,. , " -.~- ..... -. . ... .. 

./VA' " 
,,, ,. 

" ' ... , .... --." , ....... , , ' . ' 

. 

'. ~- . ~", 

. Signature~ ~~ ----. 

" 
". :. .. " NSB-NLON 

Reid Form 
Revision: 1 

January: 1999 



WeIlID: a '\ - \ Q

MONITORING WELL INSPECTION SHEET

Time: On3~\ ---,~

Date: \- ci<& -D'-~ Inspector'sNam~:'(5"c'~~~C ~~,

Inspection Item Types 'of Problems Status Observation

S U

Well Tag Is it in-place, legible
V \=XA.'\""'~~ c--' ~vc.... _'< ~-"---.

W ell security Condition protective case, cap, lock
V ./

.- .-.
"

Well pad - ~oncrete r wavel & condition ...,..-- \.)~~~\.n:.:.,~~o:...t.....~ ~~ ~ "S."'C'\.ov...J/\~· '
\

'S ~ &.... -, _\~- 0\.-
Well seal Condit"ion of...

.~
...

-,

Area Immediately around -. : Record any 'evidence of/or standing V
. . ., .. . .. -. . .

well pad water in area of well

dedicated sampling Condition ot". .. ' .

..JV'A-equipment

PVC·Riser . Condition of riser & survey reference
.

V-
...

point
. -. ..

Comments:

w\.. ~ d..~. \ G.

S;9natur.e~~ vb;:

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

•
.. '

•
NSB·NLON
Field Form
Revision: 1

__ary: 1999

MONITORING WELL INSPECTION SHEET 

WeIlID: a '\ - \ 0 

Time: Date: \- ci<& -D'-~ 

Inspection Item Types ·of Problems 

Well Tag Is it in-place, legible 

W ell security Condition protective case, cap, lock 

Well pad . ~oncre~r wavel & condition 
-

Well seal Condit'ion of ... 
., 

Area Immediately around .. : Record any 'evidence of lor standing 
well pad water in area of well 

dedicated sampling Condition at". .. 
equipment 

PVC·Riser . Condition of riser & survey reference 
point 

, .. " 

Comments: 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

Status 

S U 

V 

V 

...,..--
\ 

'~ 

V 

' . 

V-

• 

./ 

Inspectorls·Nam~:·G-c'~~/·~c ,.~ . 
. . ,' ... .::.. "" 

Observation 

~"""'~~ c ....... ~vc.... '< ~-"---. 

.. ... 
.' 

\.)",,",~~\.n:.: .,~~o:..t....~ ~~ ~ 
S ~ ~ -, _ \~- 0\ . 

.•. 

.... , .. 

..JV'A-. ... 

"Sa--<'\. 0 v...J/ \~. ' 

.. " . , 

NSB·NLON 
Field Form 
Revision: 1 

__ ary: 1999 



• •
MONITORING WELL INSPECTION SHEET

•
WeIlID: C' - \'\

Time: 0 'C,'d..7 Date: \ ~ ~~- 0'-\ Inspector's Name:G-oJL... iy~c:;~~~

Inspection Item Types of Problems Status Observation

S U -

Well Tag Is if in-place, legible
V

? ¢.;.,~~~ 0"'"'- ?V~ ,,<~..a-,

Well security , ,Condition protective case, cap; lock , , '/ 'v...:::>~<:...~ " "" ?"c...~ )' "'c.v'~ ~o','\c::e:..~',

".
,

Well'pa,d, ' ' I;conc~r grav~1. &condition ,", . ., --, '\)~~~ ~~"~,,?~<_:'.,~~ ~~~O'A.J)\u..
I\.' , ~, ' S,~ o~ 7-\'-\-0\,-

,Well seal
"

'Condhion.of...' '."." -'-', ·V ~. '.' ' '
.... ,., .... . . ,. ~ . .. _.~ "

'.: ..
,.. ".'

"
, Area Immediately around Record any evidence '(:>f!orstariding 'v" .~ .~" .. -.... , ..

well pad', water in area of well

Dedicated sampling 'Condition of... ' .'.

/VA:-
.... , .. . ......,......_..- .. - ... '. - . ,", ~,...

d'

equipment

PVC Riser ' Condi'tioh ofriser &. survey reference,
' "

, .
.. .....

V':
,,: ", .. ", '-," ' ,

0

point "
-, ""'" , ' , .

Comments: \.>-) L.:: t.r, ~6~,

Note:' S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

(

"

' ..;
.i;

,Sign~tu",(~.~

NSB-NLON:
Field Form
Revision: 1 '

January: 1999

• • 
MONITORING WELL INSPECTION SHEET 

WeIlID: C' - \'\ 

Time: 0 b 'C2..7 Date: \ ~ ~ ~- 0'-\ 

Inspection Item Types of Problems Status Observation 

s 
Well Tag Is if in-place, legible 

Well security Condition protective case, cap; lock·' 

WeUpad l;foncreteor grav~1. & condition 
I\, / . - . 

. Well seal . Condhion. of ... ' 
.. : " 

.. Area Immedlately.around 
well pad 

Record any evidence '6f/orstariding . '."- ' . 
water in area of well . v 

Dedicated sampling 
equipment 

Condition ·of ... 

PVC Riser , . , . Condition of riser &' survey reference· 
point '. 

Comments: \.>-) L.:: Co ~6 '-\. 

Note:' S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

( 

,,'J 

',,-, 

u 

,-, \.)~~~ ~ ~,,~,,?~<_:',,~~ ~~~O'A.J)\u.. 

S.c.2l::::. o~ 7-\'-\-0\, 

,Sign.tu",(~ .~. 

NSB-NLON: 
Field Form 
Revision: 1 ' 

January: 1999 



WeIlID:' 0 \~ \ ~

MONITORING WELL INSPECTION SHEET

Time: O·<e>3~ Date: '\ - ~-& .. D"-' . Inspector~:s Name_:_'~~~1 ~6\~"\

.Inspection Item Types of Problems Status Observation

S U
"

Well Tag Is it in-place, legible v ?o-::,,"",~S-. 0 ........ ~v'- "l',s. ...........

Well security Condition protective case, cap, lock V
...

Well pad ~r gravel & condition " . V'""" \.)-....... 0..."c>4 ~""~~....~ ~~~ '&'"Y) cv.J) \~.
·S~···~ ., - \'-'\ - 0 \

. Well seal Condition of, .. .v-

Area Immediately around . Record any'evidence of/or standing
Vwell pad water in area of well

Dedicated sampling Condition of... .....

equipment }VA-
PVC Riser Condition of riser- & survey reference Vpoint ..

Comments: W L -:. do. 3. .~O .

..s;gnaturO(sC2~&~

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain.

•
."

-,

•
'" ~".

.. NSB·NLON
Field Form
Revision: 1

.ary: 1999

MONITORING WELL INSPECTION SHEET 

WeIlID:' 0 \~ \ ~ 

Time: O·<O3~· Date: 

. Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad ~r~r gravel & condition " 

--.....,. 

. Well seal Condition of, .. 

Area Immediately around . Record any'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser· & survey reference 
point 

Comments: WL -:. d..3.~ (;) . 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain. . 

• 
", " 

.. , ., ' 

Status 

S U 

v 

V 

V--

'V-

V 

V 

• 

Observation 

" 

?o.::,,"",~S-. 0 ........ · ~v~ ""~ .......... 

... 

\.)-....... 0... "'c>~ ~",~~ .... ~ ~~ ~ '&'"Y)cV>J) \'-.)... 

S CA..l::::>' .' ~ ., - \'-'\ - 0 \ 

. ..... 

}VA-

" 

. . ..' 

.. s;9natur6(sC2 .d'-x,...~ 

,': : NSB-NLON 
Field Form 
Revision: 1 

.ary: 1999 



•
"

••
MONITORING WELL INSPECTION SHEET

•
Wel/ID: 0\'- \3

. Time: 0 <P 3>3 Date: \ - ~1s -0,,\ InspectC?r'sName:·,(f6.Jt-:~/:.\<"6\~~~,

Inspection Item Types of Problems Status Observation

S U
, .Well Tag Is it in-place, legible <yo-..""'~~ 0-.. ~vc- ""\~~.V

Well security Condition protective case, cap, lock' '- , '~" '.0 •• .. -
'\,./" . ,

'.
" -,

Well pad ,'. ' .. ., . I~oncre~rgravel & condition . . ..

--./ -~""'~ 4 .~':-..~.~<:.." ~v.a... ~"S...-..;-...,c~)'1.s.

S ~ ~ I - \ "'\ - 0 \ " ..-,
,Wellseal· ...... p,,- Condition oL. . - .'-, .. v

. "., . ,-." " .' V.,

Area Immediately around Record any 'evidence of/or standing ',.,.
.V-

..

well pad water in area of well

D'edicated sampling '0' .~ Condition of... ' ... " ..

;1//1"equip.,ment

Condition of. riser & .survey reference
-

PVC Riser ~"
-

point . ,

Comments: \..0~ ':: ~b:. G:. 5',

'Sighat~re(~~.Jss -

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain . ~ ., !

•.~
. i " . ~ .'

"', ":~ ~.' . NSB·NLON
Field Form
Revision: 1

January: 1999 . '

• •• • 
MONITORiNG WELL INSPECTION SHEET 

WeIJID: 0\·- \3 

. Time: 0 <P 2>3 Date: \ - ~1s -0,,\ 

Inspection Item Types of Problems Status 

S U 

. Well Tag Is it in-place, legible 
V 

Well security . Condition protective case, cap, lock· 
'\,./' 

Well pad ... . , . .. . . K.concre~rgravel & condition . . .. 
--./ 

'. 

. Wellseal . .. - ..... P"- Condition oL . . - .'-, ' . 
, .. , ..... .. V , ., 

Area Immediately around Record any 'evidence of/or standing 
V-

.. 

weUpad water in area of well 

[)edicated sampling '0' .~ Condition of .... ... '-

equip,,ment 

Condition of·riser & ·survey reference PVC Riser ~ .. 

point 

Comments: \..0 'L. -:: clO:. G:, 5'. 

;. . ~ .. 
Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain . ~ ,. ~ . - .',. . 

: •. ~. ~ . 

. '. . . 

Inspect<?rlsName:·,C:i6.Jt-:~/:. \<'.6'~~~ . 

Observation 

\>o-..~ "'~ &.... ~ <?vc- ""\~~. 

.- '~" .. .. -
.. 

,\..) "'" ~ 4 .. ~'"~.~<:..",, ~v.a... ~"S...-..;-...,r::.~)'1..J 

.. 

S c0::.. ~ I - \ '-\ - 0 \ . 

v 

;1/A·· 
, 

-

. Sighat~re(~ ~.Jss -

~.' - . NSB.NLON 
Field Form 
Revision: 1 

January: 1999 . . 



- .~-

WeIlID: h\ - \ ~\

MONITORING WELL INSPECTION SHEET

Time: o~"'c-.... Date: '\ - ~~ - 0,", Inspector'S Name: &o~~~o"~~",,.

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible ~~'''"'~~ c:::::.-~ ~V~ ,,~~
V"

Well security Condition protective case, cap,. lock
~

Well pad ~oncr~r gravel & condition . -.../"
\.)"""",,,,-"'o~ ~o ' .....~~~L' ~'""'-'. ~ ~""Ou.J )'~'

.- S. o..:x:::. ~ I~\'"'\-<:l\

. Well seal Condition of...
, .

'" V"

Area Immediately around ' Record any 'evidence of/or standing
Vwell pad . water in area of well

Dedicated sampling . Condition of...
./VA-equipment ---

PVC Riser Condition ofriser & survey reference ·v ~<- ~'~~~. ~,~~ O-~+.point

Commerlts:w "L ~~ '\ '-\ •C\

Signat~re(se·~'~ .
c . .

Note: S= Satisfactory, U= Unsatisfactory
Check one, ifunsatisfactory explain'

•
~' .. :::.. ;'....' ::'- '.:.1--:;" ~: ~

•••••
NSB·NLON
Field Form
Revision: 1

.ary: 1999 .

MONITORING WELL INSPECTION SHEET 

WeIlID: 0\ - \ ~\ 

Time: Date: '\ - ~ ~ - 0,", 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap,. lock 

Well pad ~oncr~r gravel & condition . ---. . 

. Well seal Condition of ... 
, . 

'" 

Area Immediately around ' Record any 'evidence of/or standing 
well pad . water in area of well 

Dedicated sampling . Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Commerlts: \ .. ' "\, ~- " ,-' .. \J...;> _ I· '\ • Q\ 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain' 

.'".~:' " 

Status 

S U 

V" 

~ 

-.../" 

\./" 

V 

.y 

••••• 

Inspector'S Name: ~~~~o ... ~~"". 

Observation 

~~'''"'~~ c:::::.-~ ~V~ ,,~~ 

\..) """" "'-.: ~ ~o ' ..... ~~~L' ~'""'-'. ~ ~""Ou.J ),~, 
S CA..:l::::. ~ """) - \ '\ - (:) \ 

'/vA- ---
~<- ",'~~ ~. ~,~~ O-~+. 

NSB-NLON 
Field Form 
Revision: 1 

.ary: 1999 . 



••
WeIlID: .0\- '\ So

••
MONITORING WELL INSPECTION SHEET .

•',.
"

Time:. O"?\ \ '-\ Date: '\ - ~~ -O~. . Inspector's Name:' Go~~/<\<: ~\~" .
\.: '. .

Inspection Item. Types of Problems Status " Observation

S U

'Well Tag Is it in·place,·legibl~
~ ?O\..v~.~ C"" ,?VL; v,s...Q.A.. .'

Well security Condition protective case; cap,lock . /.
. .

. I . .

Well pad ' . (Oncr~r gravel & condition V· UY\()...."'c.~ ~.,,~..... '-"- ~~~-:::.~I::>""')\~.
'-, S ~~;..,. 1-\"-4,.-(,,\'-,-

,Well seal Condition of... ..,)/ .- . .... . " . -- . . .... -..
..

Area Immediately arounq .Record any;evidence of/or standing , V - 0> ••• . '. . , ...

well pad.. water in area of well

, Dedicated sampling Condition of...... -'., . .... ..... : :.'.. .. , - '.~ .. . " . "

equipment .JV~'
,PVC Riser .. Condition of riser & survey reference ' (....-" '

' .. . ..,.

, point
"

,Comments: ,~~-: ,a'e:aO.,
•...

.Signat~re(e:~~, "

Note:.S= Satisfactory. U= Unsatisfactory .
. Check one, if unsatisfactory explain

.... ...... '.' ...... '-" NSB·NLON
Field Form
Revision: 1

January: 1999

•• ' •. • " 
',. 

MONITORING WELL INSPECTION SHEET . 
,', ,: 

WeIlID:' 0\- '\ S 

Time:. o~ \'-\ Date: '\ - ~~ -O~. 

Inspection Item. Types 01 Problems 

. Well Tag Is it in-place,·legibl~ 

Well security Condition protective case; cap,lock 
. I . . 

Well pad . I~oncr~r gravel & condition 

l'= 
. Well seal Condition of ... .. 

Area Immediately arouno . Record any;evidence of/or standing 
well pad. water in area of well 

, Dedicated sampling Condition of ...... 
equipment 

·PVCRiser . . Condition of riser & survey reference 
point 

. Comments: .~~-: . a'e:aO ... 

Note:.S= Satisfactory, U= Unsatisfactory . 
. Check one, if unsatisfactory explain 

:.. . 
.' .. \ 

,;:,;:.:. 

. 

Status 

S 

v/." 

/: 

V 

. ..)/ 

V 

... , 

t;.....- . 

. ... 

U 

. -

..... 

J.! 

• ',r 
. ',' 

. Inspector's Name:' Go~ ..... ~. /C)~"" . . 
" . . . /' "o~c.... "'"''' 

'. Observation 

?d...,~.~ C""' .?v'-.; v,s...Q.A.. .' 

\.)y\()..."'o~ ~",,~ ..... ,-~ ~~.~ . "::::.~I::>"-")\~. 
'-, s.. ~~;..,. 1- \""\ - 0" 

.... ... '" . . .... " . 

- ... . '. .. ... 

..... . ' .' :': .. .. . . '.~ .. " . 

.~. 
.. 

. . ", . 

.Signat~re(~:~~. 

.' '. '" . , .... ~'-' NSB-NLON 
Field Form 
Revision: 1 

January: 1999 



WeIlID: 0'\ - \ \0

MONITORING WELL INSPECTION SHEET

. Time: (Jc...·oS Date: '\ - d. '8 -0"'"\ 'InspectorlsName::~~:~c~~",
. .

Inspection .Item .. Types of Problems Status Observation

S U

WellTag Is it in-place, legible
V

?~, .......~S--. 0 ........ ~v<.. "C.~~

. Well security Condition protective'case, cap, lock ~.

Well pad' Il"6onc~orgravel & condition
V

UY\~~'~-"'~~ ~~ ~~~ ~~c'Vwl\.~.
I\. . . S c.0::::.. ~. "'i - '\ "'\ ~ 0 "\-

Well seal Condition of... -..v
Area Immediately around .Record any evidence of/or standing V-
well pad. water in area of well

Dedicated sampling Condition of...
/VAequipment

PVC Riser Condition of riser & survey reference 1.,./
point

Comments: W \- :: d..\ .~ 'S

·SiQnature(sQ .d?A-,.c.;;> _
Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

• ••
NSB-NLON
Field Form
Revision: 1

.ry: 1999

MONITORING WELL INSPECTION SHEET 

WeIlID: 0'\ - \ \0 

. Time: o c..,. 0 5 Date: '\ - d. '8 -0,,-\ 

Inspection .Item .. Types of Problems 

WellTag Is it in-place, legible 

. Well security Condition protective'case, cap, lock 

Well pad, Il'6onc~or gravel & condition 
1\ . -

Well seal Condition of ... 

Area Immediately around . Record any evidence offor standing 
well pad. water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: W ~:: d.\. ~ 'S 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

Status 

S U 

V 

~. 

V 

.../ 

V-
'. 

J..,/ 

•• 

. . 

. Inspector's Name:. ~iH:~ c ~~'" 

Observation 

?~" '"'~ S--. 0 ......... ~v<... 
,,<'~~ 

UY\~~. ~ -"'~~ ~~ ~~ ~ ~~c'VW1\.~. 

. S c.0::::.. ~. ""i - '\ '-\ ~ 0 , -

/VA 

·Signat~re(sQ h~--~---_. 

NSB-NLON 
Field Form 
Revision: 1 

.ry: 1999 



•
WeIlID: 0 '\- \ (

•
MONITORING WELL INSPECTION SHEET

.::/'

•
Time: oC\ ';;)..\ Date: \" 'd.1s - 0 '-\ Inspector's Nam~: .G-c...cz......-..·~'~o ~~v-....

Inspection Item Types of Problems .Status Observation

. S U

.WellTag , Is it in-place, legible
vi'

9~,~~~ 0 ......... ~vc:..... -...(~..Q.-.

. ·Wellsecurity . Condition protective case,cap; lock· . '. _·v .. .' .
.....:.---.....

.Well pad . . i'-..Coricre~rgravel & .condition
-,

'-..).~~SlJ..~ -"~~'--~~"""'-~ ~~oVJ)\~,_,..:/
~ G..::t:::. .~. I - \'-\ - 0\ . .

Well seal '
..

. Coridition of.. , ". . . ..

V
Area.lmmediatelyaround Record any 'evidence of/or standing . -.'

'well pad water in area ofweII V-

Dedicated sampling Condition of, ..
NA

"'... .. _,

equipment " . -. "..

-PVC Riser' Cond'ition of riser & survey reference
,.

_. . .- ' .

point
v

-- . _.-.

Comments: \..0 "- -= aC.-1 0

.\;. f' . ~ .'

;;.

.j'

•. Signature(sg. Li!:»tr'-- ..Q:,l>"..=--

'. . .

Note: S= Satisfactory, U=' Unsatisfactory
Check one, if unsatisfactory explain .".i"-:

~.'.' ~:

.... -
,,. ....:.... ; .. NSB-NLON

Field Form
Revision: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

WeIlID: O~-\t 

Time: Date: \" 'd.1s - 0 '-\ 

Inspection Item Types of Problems 

. 
,WeliTag , Is it in-place, legible 

, -Well security . Condition protective case,cap; lock· 

,.,-.:...------. 
,Well pad . i'-. Coricre~rgraVel & .condition 

., 

Well seal 
' , 

. Condition of .. , ... 

Area ,Immediately around Record any;evidence of/or standing 
'well pad water in area of we II 

Dedicated sampling Condition of, .. 
equipment --, .. 

. PVC Riser Cond'ition of riser & survey reference 
point 

.- . -'" 

Comments: W "- -= aC .. JO 

'. . . 

Note: S= Satisfactory, U=' Unsatisfactory 
Check one, if unsatisfactory explain 

.. ;;. 

. Status 

S U 

v 
.. -.' v 

,..:/ 

V 

V-

v 

Inspector's Name: 1""- .. ~. <> _~ ~ /.0. - ". 
. ' .~- ... ~ ~o ~c.... '"""~ 

Observation 

<?~,~~~ 0 .......... ~vc:....."'~~ 

,. , ' 

'-..).~~~ ~-;,~~,--~~",-,--~ ~~oVJ)\~,-

~ G..::t:::. .~. I - \'-\ - 0\ , . 

/VA 
"' .. ' 

-, " 

,. 
.. 

.. / .. :: ..... 

' , 

-,. 

... , 

' . 

" ' 

.. 

NSB·NLON 
Field Form 
Revision: 1 

January: 1999 



WeIlID: 6\ - \ ~

,MONITORING WELL INSPECTION SHEET

Time: ()~~~ Date: "\ - cl-1$ - 0 '-\ ' Inspector's Name: ~~~~'O~~"Y'\'

Inspection Item Typ·es of Problems Status Observation

- S U

Well Tag Is it in~place, legible
V ,?6...~~~ 0....... 9'-'c-. '-( ~.lV'-

Well security
..

Condition protective case, cap,' lock ,- -
V-

Well pad I~ncr.::~~):>r gravel &condition 'v
\..)~~~'\- ~'\~~-<.~~~~ ~-e'\'Q~)\u....

..- ' 'S:.' ~ ~ J -\~-<:> \ .

'Well seal ,Condition of.... -.. ,

',./ '.

Area Immediately around Record anyevidenc;;e of/or standing "

'well pad water in area of well L/'"" \

Dedicated sampling Condition of...
/VA-,equipment

PVC Riser Condition of riser &survey'reference
.'

~,

point

Comments: WL:: \ ~ "~.,.~,,

.:

Signature(ed'x-~_..

Note: S= Satisfactory, U= Unsatisfactory
, Check one, if unsatisfactory explain

• •
NSB-NLON
Field Form
Revision: 1

.ry: 1999

,MONITORING WELL INSPECTION SHEET 

WeIlID: 6\ - \ ~ 

Time: 

Inspection Item Typ·es of Problems 

-

Well Tag Is it in~place, legible 

Well security 
.. 

Condition protective case, cap,' lock 

Well pad I~oncr~r gravel & condition 
::--- ' 

,Well seal .. , ,Condition of... ' . 

Area Immediately around Record anyevidenc;;e of/or standing 
'well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey'reference 
point 

comments: WL:: \ ~ ,~"~,, 

Note: S= Satisfactory, U= Unsatisfactory 
, Check one, if unsatisfactory explain 

• 
. : . 

-'" , .... 

Status 

S U 

V' 

,. 

V-

'v 

',./ 

L./'"" 

~, 

• 

Inspector's Name:' ~~~ ~ O~~"Y'\ ' 

Observation 

,?6..~~~ 0"- 9""<:.-. '-( ~...IV'-

\..) ........ ~~ "- ''\~~-<..;);.. ~'---~ 

-s:.' ~ ~ J -\~ - <::> \ -

\ 

/VA-, 

-

~~'Q~)\u... 

" 

.' 

'. 

NSB-NLON 
Field Form 
Revision: 1 

.ry: 1999 



. '

WeIlID': ' C '\ - .'\0..

•
MONITORING WELL INSPECTION SHEET

•
Time: ()~o~ Date:, \ - ~ "1s" - 0 ~ Inspector's N~me:<5-o~,~~c'~~Y"\.

Inspection Item Types of Problems Status Observation

S 'U

Well Tag Is it in-place, legible v .?o.:."~~ 0-- ~'Ve- "C.~ .A.A..,

Well security,· Condition protective case, cap, lock .,

"\,r

Well pad ~cre9r gravel & condition V
\.)""",,,~Sl...a.., ~ -",,~~-<t..'",,~~~<::::'~Qv..J)\u.

~ ~ ~...... I-\~-O\ ..

Well seal Condition of.... V
.'

-
Area ,Immediately around Record any'·evidence of/or standing

\,./"well pad water in area.of well ..
Dedicated sampling Condition. of... ' , 'V,4,

., .. --

equipment

'PVC Riser . Conditionof riser & survey reference I../'

point

Comments: \..u"'- ~ d..\ .<.,; S
.,.. ..,. ..... '. . ~ ..

\,

.·s;9n• ture0 ~~
Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

;. NSB·NLON·
Field Form'
Revision: 1

January: 1999

•• • • 
MONITORING WELL INSPECTION SHEET 

Time: O~Q8 Date:. \ - ~ "1s" - 0 ~ 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security·· Condition protective case, cap, lock 

Well pad ~cre9r gravel & condition 

Well seal Condition of .... 
.' 

-
Area.lmmediatelyaround Record anY'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition. of ... 
equipment 

. PVC Riser . Condition of riser & survey reference 
point 

C~mments: W"'-::d \:~ S 

Note: S= Satisfac'tory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

Status 

S 'U 

v 

"\,r 

V 

V 

\,./"' 

. , 

L../' 

Observation 

. ?o.:.",~~ 0-- ~'V,- "C ~.A.A.. 

.. 

\.)"""'"'~~ ~ -",,~~-ct.."~~~<::::'~Qv..J)\u. 

<b c..::t::.. ~_ /-\~ - 0\ .. 

',;v,4. 
.. 

\ .. ' 

.. --
.. 

NSB-NLON· 
Field Form' 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET

WeIlID: 0\,- ~D '

Time: O~O~' Date: \-~"8 -O~ Inspectorls~am~:&o~~~ b\'~~,

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
V ? o.:.,--.~ S-- 0""" ~y,,- '<~~

Well security Condition protective case, cap, -lock -......-
Well pad, r~oncr~or gravel & condition

~
\.)~~~ ~-,~~~.:;:...,~~ ~ -=:.""c~J\U,

- "S~~ } \ ....\ - 0 \ -"-~ , ,,' < -C?-
Well seal ' Condition of... ....,,/

10)

Area Immediately around Record any 'evidence of/or standing
V'well pad water in area of well

Dedicated sampling Condition of.. .

,/1/'4-equipment

pvC Riser Condition of riser & survey reference ....,/
poirit

Comments: \.J...) \.... ~ 'd,./.::t "1 '

Si9n.jUra(e.~ ::k5~

, Note:S= Satisfactory. U= Unsatisfactory
Check one, if unsatisfactory explain

.': •
,,' NSB·NLON

Field Form
Revision: 1

.ry:1999

MONITORING WELL INSPECTION SHEET 

WeIlID: 0\- ~D . 

Time: O~Q'"\' Date: \ - ~"8 -O~ 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, ,lock 

Well pad. iC9oncr~ or gravel & condition -
Well seal . Condition of ... 

Area Immediately around Record any 'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

pvC Riser Condition of riser & survey reference 
poirit 

Comments: \.J...:) \.... ~ 'd..'/.::t '--t" 

. Note:S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

.': 

Status 

S U 

V 

-......-

~ 

....,,/ 

V' 

....,/ 

Observation 

?o.:.,---~S- 0- ~y,,- '< ~.J2....-. 

'-.) ~~ ~ ~ -,~~ ~.:;:... .~~ ~ -=:."" c~J\u. 
"S ~ ~ J \ .... \ - 0 \ .'-. ~. ~. " -C? ~ 

/L/4 

',' .... 

I,,) 

NSB·NLON 
Field Form 
Revision: 1 

.ry:1999 



•
'WeIlID: C'\"': ~ \

•
MONITORING WELL INSPECTION SHEET

•
Time: O~57 Date: '\ - ~"%" -c "-\ Inspector'sName:,~~~~c~~'"' '

Inspection ,Item Types of Problems Status Observation

-S U

Well Tag
,"

Is it in-place, legible ~o;., "'~~ c- ~~---'V'
~Y<:-'

Well security qondition protective case, cap, lock ,,'

'V""" .
Well pad ,~rgravel & condition

V
\)-<"'\~~ ~ ''\~~'''-~ ~~~ 'S.~OW,,\~

I~~ ~_ 'f - 'l~ ~C\ (j.\~c,",o...~ '\~~Il'

Well seal Condition of... - ,~ ,
' "

'\./'"'

Area Immediately around Record any 'evidence of/or standing -, .-.. _. -,

well pad water in'area of well
v-,

, ,

Dedicated sampling, " , Condition of... ' .- ~ "

equipment
" ' /VA

,Condition of riser & survey-reference
,

PVC Riser ' .. v/ . " , .. .. ..
, point

,',

-

Comments: W~, -:. '\ S ~ "-\3.

Note: S= Satisfactory, U= Unsatisfactory
Check one, ifunsatisfactory explain'

',-;

I.'. ' .. ~ ..~:

.Signat~~-~is ~.

NSB·NLON
Field Form
Revision: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

'WeIlID: C""': ~ \ 

Time: Ob57 Date: '\ - ~"%" -c '-\ 

Inspection ,Item Types of Problems 

," 

Well Tag Is it in-place, legible 

Well security qondition protective case, cap, lock 

Well pad . ~r gravel & condition 

Well seal Condition of ... 

Area Immediately around Record any 'evidence of/or standing 
well pad water in' area of well 

, , 

Dedicated sampling, " , Condition of .. ; , 
equipment 

" 

PVC Riser " ,Condition of riser &surVey,reference 
, point 

,', . 

Comments: W~, -:. '\ S ~ "-\3, 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain' .... ::. ,., 

4" ...... , ••• : 

Status 

-S U 

''\/'' 

'V"" 

V 

'\,/""" 

. , 
v-, 

~ 

I, 

Inspector's Name:G-o~ ~/' D ...... ~ ", '" , ,'" , ~v.sc:.... ~'"' 

Observation 

~c::.;.',,,,~~ c- ~y<=-. ~~---

.. ' 

. 
\)-<"'\~~ ~ ''\~~'''-~~~ ~ ~"'<'.ow" 

I~ ~ ~_ ''{- 'l~ ~C\ CJ \~c'-'~~ '\m--~Jt.' 
~ 

-
" ' 

.- --, 

/VA 
.. 

,~ , 

_ ... 

' .. 

.. 

NSB·NLON 
Field Form 
RevisIon: 1 

January: 1999 



WeIlID: C'\ - d..~

MONITORING WELL INSPECTION SHEET I.

Time: O~ "\" Date: \ - ~~ - 0'-\ Inspector's Nam~:' G-6Jv.....~ ~o~~~

Inspection Item Types of Problems' Status' Observation

'S U

WeI/Tag Is it in-place, legible ?~'''''~S-. c ......
,

'\./" ~'v~ ,<~..su--

, Well security Condition protective case, cap, lock "

v'

Well pad ,~r gravel & condition 'V- \)~~~~ .....~~~ ....'\.... ~~ ~-::::::''<'')~"\,Jo.lr\\.J.,

.- S ~~ I-'~'~O\ '
WeI/seal Condition of... '

'V'
"

. Area Immediately around Record any'evidemce of/or standing
~well pad water in area of well \

. Dedicated sampling Condition of...
/V'flequipment

PVC Riser , Condition of riser & survey reference v
point

Comments: '\.,..:)~ -: \~ ~ s ~

('

Note: S= SatisfactorY. U= Unsatisfactory
Check one. If unsatisfactory explain

e" ,.

.Signature&~~

NSB·NLON
Field Form
Revision: 1,

J.ry: 1999,

MONITORING WELL INSPECTION SHEET 

WeIlID: C"\ - d..~ 

Time: Date: \ - ~ ~ - 0'-\ 

Inspection Item Types of Problems' 

WeI/Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad . ~r gravel & condition 

WeI/seal Condition of .... 

. Area Immediately around Record any'evidemce of/or standing 
well pad water in area of well \ 

. Dedicated sampling Condition of ... 
equipment 

PVC Riser . Condition of riser & survey reference 
point 

Comments: . \.,.:) ~ -: \ ~ ~ S ~ . 

Note: S= SatisfactorY. U= Unsatisfactory 
Check one, If unsatisfactory explain 

Status' 

-S U 

'\./" 

V-

'V-

vr 

\,/""" 

,,/' 

•• 

Observation 

?~'''''~S-. c ...... 
. 

~'V~ ,,~~ 

.' 

\)~00~ ~',~~~~~ ~~ ~ -::::.~ <;)'->-1 )', ~ . 

S ~ ~ I-'~'~O\ . 

.' 

/V'fi 

. Signature&~~·· 

NSB-NLON 
Field Form 
Revision: 1. 

J.ry: 1999 . 



• •
MONITORING WELL INSPECTION SHEET

•
WeIlID: 0\ - a.3

Time: .O~O \ Date: . \ - ~~ - O~, Inspector'sName: (:pS~·~~c~\.~~

Inspection Item Types of Problems Status Observation

5 U

. WeliTag Is it in-place, legible ../ Y>o:..,~'~0-"" ?v<.- -'<I...~~

Well security' ··.Condition protective case, cap, lock
\,..-"""" .

-
Well·pad .(Conc~ or gravel & condition

'V .
\)~~~:~ ·v~~~"'-~~~~~~\.>..:l)\u.- . S·~ ~_ I-\~- D\..

Well seal· Condition of...
!

:s:~. ~",-I-\'-\~O\ .,~'\~~,~~&:.' .." . .' . '.,

. . .,
,: ~ "

U~\'......... n· ,........ '

Area Immediately around Record any.·evidence of/or standing . ~.... .. ,,:'),-:-'\'-\-0'" :"~?'" '\""~'c:....~~ '\o.... .....~~
well pad water in area of well . / C""-~"'" , ..... -:<\~~ (.~..... ~"'-~r...o b "<u,,", i-~ <-o-._".~
Dedicated sampling Condition of.... c[.""~'" _ .

--..
-,'- . .. '.,. .. '.' ... ..

... , .. ;1/4'
..

equipment
"-" .. , .

. PVC Riser -, Condition ofi-iser&·surveyreference ' /' .. .~ .' ,-
point .

.. • • _>

,~.,

Com~ents:~ \- -:: .3':'6, ")'3'

.,
, • • ••• A .,

$jgnature~~.xs=------

Note: S= Satisfactory, U= Unsatisfactory
Check one, If unsatisfactory explain' .

• •..". ~. • : •• ..: : < .:' :'. -.

....... '~"~ .. ~.,.

" .
.. ' ,

1.• 4 ..}., .
NSB-NLON
Field Form
Revision: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

WeIlID: 0\ - a.3 

Time: ,O~O \ Date: ' \ - ~ ~ - O~, 

Inspection Item Types of Problems 

, WeliTag Is it in-place, legible 

Well security' ",Condition protective case, cap, lock 

-
Well·pad 'I~onc~ or gravel & condition -" 

Well seal " " . Condition of ... .- -" '" ~ .. " 
, , 

" 
.: ~ " 

Area Immediately around Record any.'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... ' '" " 

.. , .. 
equipment 

",'. 

. PVC Riser -, Condition of riser '& ,survey reference ' 
point _ ' 

-

Note: S= Satisfactory. U= Unsatisfactory 
Check one. if unsatisfactory explain' 

, .. 

,',.-'1 

.. :.. : 

•• "" ~. • : •• ~. : ~ < • .' :'. ::; 

.... ,. 

Status 

5 U 

../ 

\..-"'" , 

'V , 

! 

. ~ .... 

/ 

/' 

Inspector's Name: /' _..' () ~ !.o ~ '\.._ 
\...YO ~ ~ "\'-- c \. V;.. "(,~ 

Observation 

Y> o:..'\~'~ <0-"" ?v<- -'<I...~ ~ 

, ~ ~'-'.l ) \u. \J~~~:~ ·V~~~...,~~~~ 

, S~ S('" "") - \ '" - 0 \ 

. 

:s:.~. (::l"'-I-\'-\~O\ "~'\~~,~~&:. 

u~\, ........ o , , 'Y"'\. 

·,,:'),-:-'\'-\-0'" :"~?-" '\"" ~,<-~~ '\o.... ..... ~ ~ 

c"'- ~no.. _~" -:S.\~ (.~ .... ~c>6..1:l b "( u"" ~ ,<---"" _,\,~ 
c[.,""'~'" , ' --'.,' " .. ' '" -

/1/4' 
. ' 

- " 

.. ,~ -' , . 

• • • ••• A <, 

Signature~~~ 

., .. ~ 
.. ' . NSB-NLON 

Field Form 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET

WeIlID: (:) \:.. .~'-\ .

Time: a<B~o... Date: \-~~ -0'-\ Inspector'sName:6~~~'~'o'~~~

. Inspe'ction Item Types of Problems Status Observation

S U

Well,Tag Is it in-place, legible
V

?",-,~ e;, ...... ~'V'- -..{ \:::.~

Well security Condition protective case, cap, lock
V-

·Well pad· <9"0ncr~rgravel & condition .......-- \..)""".~~ ~ ~ ~~~ '-.:"-~ ~~. ~ ~'<"\e:."";" )'\~

- . "S:.. ~~ ...... I-\ ....\~C)
Well seal Condition of...

'V ,.

·Area Immediately around Record any 'evidence of/or standing
.,

/..;/
'.

well pad water in area of well

.Dedicated sampling Condition of... · .

../VAequipment

PVC Riser· Condition of riser & survey reference :

/
point.

Comments:~ '- -= '\ '\ . J .0

"

·s;gnature(sp:6.:h~·

.e

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

e,
;-,:

: ~:. ;.-.-:.

J

. NSS·NLON
Field Form
Revision: 1

wry: 1999

MONITORING WELL INSPECTION SHEET 

WeIlID: (:) \:.. .~ '-\ . 

Time: Date: \-~ ~ -0'-\ 

. Inspe'ction Item Types of Problems 

Well'Tag Is it in-place, legible 

Well security . Condition protective case, cap, lock 

·Well pad· ~oncr~r gravel & condition 
.-

Well seal Condition of ... 

·Area Immediately around Record any'evidence of/or standing 
well pad water in area of well 

. Dedicated sampling Condition of ... · . 
equipment 

PVC Riser· Condition of riser & survey reference· 
point. 

Comments: ~ '- -= '\ '\ . J .0 

." .' 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

.' 

Status 

S U 

V 

V-

.......--

'V 

/..;/ 

: 

/ 

" ..... 

•• 

Inspector's Name' /.~-- . I.) .~J D ... , •. -........... . 
. .'-..J '-'~ ~ :' 0 .~c... '<\. ~ 

Observation 

?",-,~ C;)"- ~'V,- -..( \::::. ~ 

\...)-...-,.2'0~ ~ ~ '\~~ ~'-~ ~~ ~ '~:.<"\e:.~ )\~ 

. "S.. ~ ~ ... , I-\ .... \~O) 

,. 

., 
.. 

...!VA 

·s;gnature(sp:6; ,¢~. 

: ~:. , - . NSS·NLON 
Field Form 
Revision: 1 

wry: 1999 



•
Well 10: 0\ -~S

•
MONITORING WELL INSPECTION SHEET

••
Time: 6 C\ \:'cl. Date: '\ - ~<z5" - b'i Inspector'sName:.G:c.~~.~·c"~~~

Inspection Item Types of Problems Status Observation

S. U

Well Tag Is it in-place, legible ......- ?<A.,,~'S- <:> ..... ~V<- "C ~..Il.A...

Well security Condition proteCtive case, cap, lock
.- -

\./"'
-

Well pad· (~onc~rgravel & condition ~.
."-.),,:,~~ ~-"~~.~'-~b-~.~ ~'<"'\ t:>v...J\u. .' .

•J' S ~~ ;-\'''\'0\ .... ~

. Well seal· . Condition of;, ..' . -.... .. "-"" - ..
., ','c"7.::;::-· "_:

V'.

Area Immediately around Record any evidence of/or standing .' .- ".- ...... .. ~

well pad water in area of well ....-
'Dedicated sampling Condition of... .' . .

equipment ,/VA - -
pvc Riser .. Condition of .riser & 'survey reference i-/:. . ,. ..

point
..

Comment~: ~. ~ ': ~", I ..c\.
.~

Signature(~/2:::::p.., ~
Note: S= Satisfactory, U= Unsatisfactory.
Check one, if unsatisfactory explain . • A• .-. ~ _. ,.

NSB·NLON
.Field Form
Revision: 1

January: 1.999

• • e· 
MONITORING WELL INSPECTION SHEET 

Well 10: 0\ -~S 

Time: 6'-\\'d.. Date: '\ - ~""'25" - b 'i 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition proteCtive case, cap, lock 

-
Well pad· (~onc~r gravel & condition 
. "." 

... ~ 

Well seal· . '" Condition of ;".' . .. 
. , <: "';:.:: ~, ".: 

Area Immediately around Record any evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of", 
equipment 

pvc Riser .. Condition of .riser & 'survey reference 
point 

.. 

COri1ment~: \. . ." . ~ ': '"".'. ......, . """"'-J ~ . . • tG\, 

Note: S= Satisfactory, U= Unsatisfactory. 
Check one, if unsatisfactory explain . 

.~ 

",,;"- .. '-

Status 

S. U 

......-

\./"' 

,:.".--

V' . 

." ....-

(../': . 

Inspector'sName:G:c.~ ~.~·c"~~~ 

Observation 

?<A.,~'S- 0 ..... ~v<- 'C~..II.A... 

.-

."-.)~~~ ~-,,~~.~,-~b.~.~ 

S 4)::;:. ~ /- \',\ '0\ -
"'" -

. - ... •.. 

.' ., 

,/VA -

. .:... 

. 

~'C"')t:>v...J\u.. ... 

.. 

. ' . .. 

NSB-NLON 
. Field Form 
Revision: 1 

January: 1.999 



WeIlID: 0\ - ~<o

MONITORING WELL INSPECTION SHEET

Time: O~3~ Date: \ - ~<is- - c '-\ Inspector's Name: (:;'''O:~~/~~~~

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
-/ ~~Y~~ 0-"- ~""'" <::...:.. "-< \ '::....sv...-

Well security Condition protective case, cap, lock --
-...../

Well pad lce-0nqr~or gravel & condition ...,;- \).....-.c:::-o~ ~,,~~~~~~ :::,,<,\\;')v...;) \~.

:s:::.~ ~- I - \ "\ - 0 \

-Well seal Condition of.•.
-..;;;;;;;T

/
Area Immediately around Record any 'evidence of/or standing

~
, ,-

well pad water in area of well

Dedicated sampling Condition of...
/VA--equipment "

Condition ,of riser & surVey reference
,"

PVC Riser ..

point ./

Comments: -\....6 L ~ 3<0. '--\ S

Note: S= Satisfactory, U= Unsatisfactory
Check one, If unsatisfactqry explain

•

"'S'

".;

•

;'"

.~ ..., ," - n
Signature( ,~' ~'k,:- ,',

NSB·NLON
Field Form
Revision: 1.ry; 1999

MONITORING WELL INSPECTION SHEET 

WeIlID: 0\ - ~<o 

Time: Date: \ - ~ <is- - c '-\ 

Inspection Item Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case,cap, lock --

Well pad ICC-0nqr~or gravel & condition 

-Well seal Condition of ... 

Area Immediately around Record any 'evidence of/or standing 
well pad _ water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Conditionof riser & survey reference 
point 

Comments: '\.A:) L ~ -::::l I --
.:::> \.c. '-\ '5 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactqry explain 

• 
. ".; 

Status 

S U 

-/ 

--V 

...,;..-

/ 

~ 

./ 

• 

Observation 

~~Y~~ 0-"'- ~""'" <::...:.. "-< \ '::....sv...-

\) . ...--.C::::-O~ ~~ ,,~ ..... ~~~ ~ ::'.'<'\\:;)v...J) \~, 

:s:::.~ ~_ I - \ "\ - 0 \ 
'--' 

.. -

/VA-- .-

.,. 
.. 

"0 ~- 'k", signature(~_' ,_ . ./-=:: .~=~~ __ -,-~_ 

NSB·NLON 
Field Form 
Revision: 1 .ry: 1999 



• •
MONITORING WELL INSPECTION SHEET

•
Well 10: 0 '\ - ';;)../

Time: 0<0\ '-"\0 . Date: ') - d.~ -0""\ Inspector's Name: Go-R..-~) ..~o~~~""

Inspection Item Types of Problems Status .Observation

5 U

WellTag. - Is it in,place, legible v· \>0.:."~~ 0":'- ,?vo:- ",,\s.~

Well security .. .Condition protective case, cap, lock
~

-
Well pad. l~on~rgravel & condition .. / \..)~~~ ~-,~~~~,-,,-~ ~~~'-JJ\~

::::::. o-.::b~ -, -\ '-\ ~ a \ .
. Well seal Condition of..... --. ,

.•...
.~,

Area Immediately around Record any 'evidence of/or standing
I-/"well pad water in area of well '

Dedicated sampling Condition of...
/VA-equipment

PVC Riser Condition of riser& survey reference -, ",

point . v

. Comments:.\...,..:)~ ~ .d.'-\.~~.

• 'r~

Note: S= Satisfactory, U= Unsatisfactory
Check one,if unsatisfactory explain

~;

·,f,

.-~

Sighature~~<r--h--

NSB-NLON.
Field Form
Revision: 1

January: 1999

• • .,' 
MONITORING WELL INSPECTION SHEET 

WeIlID: <:> '\ - 6t1 

Inspection Item 

WellTag. 

Well security 

Well pad. 

. Well seal .•... 

Area Immediately around 
well pad 

Dedicated sampling 
equipment 

Date: ') - d.<o -0""\ 

Types of Problems 

Is it in,place, legible 

. Condition protective case, cap, lock 

-
l~on~r gravel & condition .. 

Condition of ..... 

Record any'evidEmce of/or standing 
water in area of well 

Condition of ... 

Status 

5 U 

PVC Riser Condition of riser& survey reference 
point. v 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

~; 

,"J .',. 

.. ' -' 

. . 

Inspector's Name: Go....R..-~) .. ~ o~ ~~ '" 

. Observation 

\..)~~~ ~-,~~~~,-,,-~ ~~~<....JJ\~ 

:5:::::><".::b ~ 1-\ "'" ~ a \ . -

Signature0-~O?h--

NSB-NLON . 
Field Form 
Revision: 1 

January: 1999 



. WeIlID: 6 \ - <- <::> '\

MONITORING.WELL INSPECTION SHEET

Time: 00., ~.$ Date: \ - ~~ -0,-/ Inspec~or'sName:~..~~/ \< 0 \ ~~

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
V

Well security Condition protective case,· cap; lock .,

V-

'Well pad ~ncre~r gravel &condition
V

\) ......~~~ ',~,?",,-~ ~~ ~ ~"""O ...... )-\~.

"Sc...'h.~ ' ~- \ ....\ - a"
Well seal Condition of; .. '-'

\..,/""

Area Immediately around Record any evidence oflor standing -

well pad water in area of well ~

Dedicated sampling Condition of...

frA-equipment

PVC Riser Condition of riser &survey reference
/"' point·

Comments: .~ \-. -:. \"2> ~., S ','-\

Note: S= Satisfactory. U= Unsatisfactory
Check one, if unsatisfactory explain .

•
"

•

SignatureQ~--,-"

NSB·NLON
Fle,ld Form
Revision: 1

,.ry: 1999,'

MONITORING. WELL INSPECTION SHEET 

. WeIlID: <::'::>"\ - <- <::> '\ 

Time: 03~S Date: \ - ~ ~ -0'1 

Inspection Item Types of Problems Status 

S U 

Well Tag Is it in-place, legible 
V 

Well security Condition protective case,· cap; lock 
V-

'Well pad I~ncre~r gravel & condition 
V 

Well seal Condition of; .. 
\.,./""" 

Area Immediately around Record any evidence of lor standing 
well pad water in area of well ~ 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
/" ' point· 

Comments:w \-. -:. \"2> ~., S ','-\ 

. ", . 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain . 

• • 

Inspec~orls.Name:~.·~~/\< 0 \~~ 

Observation 

., 

\)"l.~~ ~ ""~'?""~ ~~ ~ ~ """-0 ...... )" ~. 

."S c..h &. ' / - \ "-\ - 0 \ 
'-' 

-

frA-

. Signature~~--,-" 

NSB·NLON 
Fle,ld Form 
Revision: 1 

,.ry: 1999,' 



. '

WeIlID: 0\ -\D~

•, ,

MONITORING WELL INSPECTION SHEET
.'

Time: O~,\ Date: \ ,- ~5s -c '-\ Inspector's Name: C::>6-i-.~/ ~~\~~

Inspection Item ' Types of Problems Status Observation
'" 'S U" ..

Well Tag Is it in-place, legible
'V"

"

Well security, " Condition protective case; cap, lock ' '

V--
, -,

, Well.pad Concrete or gravel &condition
..

.. " .. .•. ~.

v---
'Well seal Condition of.;,' ' .. 0 •• ,,' ., V"'"

';'.' -.
, ,,

Area Immediately around Record any,'evidence of/or standing .... .-... -.',

well pad water in area of well ~

Dedicated sampling . . Co'ndition 'of... ' ' '

~A
.

equipment

'PVC Riser Condition of riser & survey reference 'V- .. '"

point -
..
, ,

Comments:\J...:),~ ~

"-'

'~S ..·~c,

Sig~ature~"~~ -

Note:S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

. i. ~.' ..,;.~ NSB·NLON
,Field Form
Revision: 1

January: 1999

•• • •• 
, , 

MONITORING WELL INSPECTION SHEET 

WeIlID: 0\ -\D~ 

Time: O~,\ Date: \.- ~5s -c '-\ 

Inspection Item ' Types of Problems 
'" .. 

'. 

WeliTag Is it in-place, legible 

Well security· " Condition protective case; cap, lock 

, .. , 

, Well.pad Concrete or gravel & condition 
.. 

.. 

,Well seal Condition of .;,' ' .. ' .. ", ., 

.. 
, , , " 

Area Immediately around Record any,'evidence of/or standing 
well pad water in area of well 

Dedicated sampling ,Co'ndition 'of ... ' 
equipment 

'PVC Riser Condition of,riser & survey: reference 
point 

Comments: ~,~ ~ (~s .. ·~c, 

'-' 

Note:S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

.. 
, , 

. ~ . .. 

" '.; ... ' -.:' (:., .;'.: :,;.~ 

Status 

'5 U 

v/" 

,v--

v---
~'" 

~ 

'y- .. 

" ;' 

Inspector's Name: C:s6~~/" ~~" "-, \O....~~ 

~A 

Observation 

" 

' ' 

.. .. .. . , 

.... -... ', " 

. 

'" 

-

.. , 

Signature~:z. .~~ .",----

NSB·NLON 
,Field Form 
Revision: 1 

January: 1999 



WelllD: 0"\ -~().3

MONITORING WELL INSPECTION SHEET.

Time: O<M~3 Date: \ -~Is -0 '-\

'. '

Inspectors Name:~~~/~\~.~

Inspection Item Types of Problems Status Observation
,

S U

Well Tag
..

Is it in-place, legible
-V-

Well security Condition protective case, cap, lock
V"

Well pad Concrete or gravel & condition L..-""'"

Well seal Condition of.. ~. ..,/
.,

Area Immediately around : Record any·evidence ,!f/or standing ..

well pad water in area of well '!o/'"

Dedicated sampling Condition of...
~A-equipment

PVC Riser Condition of riser & survey reference V.point

Comments:

\.>...:) '\-. ~ \ 3'0\ .~S-
.,

.. Signaturela6&-->s<""-'',--
Note:·S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

•
..

•
NSB-NLON
Field Form
Revision: 1wry: 1999

MONITORING WELL INSPECTION SHEET. 

WeIlID: 0"\ -~().3 

Time: OR~3 Date: \ - d.ls -0'-\ 

Inspection Item Types of Problems 

Well Tag 
.. 

Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad Concrete or gravel & condition 

Well seal Condition of,,!. 

Area Immediately around : Record any· evidence C!f/or standing 
well pad water in area of well 

Dedicated sampling Condition of. .. 
equipment 

. . ." . 

PVC Riser Condition of riser & survey reference 
. point 

, . 

Comments: 

\.>...:) '\-. ~ \ 3", . ~ S-
:,' .' 

Note:·S= Satisfactory. U= Unsatisfactory 
Check one, if unsatisfactory explain 

• 
. : .... 

: .. ' 

Status 

S U 

...,,-

V" 

L,..-""" 

./' 

.. 

v 

V 

. "'.: . 

• 

'. ' 

Inspectors Name: ~ ~~/~.\~~ 

Observation 

.' 

~A-

.. Signature(a~&-X~' .-, --

, 

NSB-NLON 
Field Form 
Revision: 1 wry: 1999 



•
Well 10: 0 \ -~ 0.'-\

•
M,ONITORING WELL INSPECTION SHEET

.:
-:. .: ..

/'

Time: C').~ \lo . Date: \- -~~ - 0'-=\ Inspector's Name: ~..R.-~/ ~·b\.~'\.

,

Inspection Item Types of Problems Status Observation
.

5 U--

Well Tag Is it in-place, legible
~

Well security Condition protective case, cap,lock
~

Well pad Concrete or gravel & condition
"

r L.,...---""t>

. Well seaL Condition of...
'-'"

..
..

"

. . ," --'.~. .' .

Area ,Immediately around Record any'evidence of/or standing
~well pad water in area of well .

Dedicated sampling Condition of.·.. .. /f/Aequipment ..

PVC·Riser· Condition of riser & s'urvey reference· ~
point

..

Comments:

,. v....J \.... -=- \ ~'""ts"., 0 '\

•• Sjgnat"re~Jb0'S ~

Note: S= Satisfactory, .U= Unsatisfactory
Check one, if, unsatisfactory explain

:l "';.. '., J .~ .~:;,~,< :... , J •• ";;. .;' . ,", ' .' .!- ~ " NSB·NLON
Field Form
Revision: 1

January: 1999

• 
M,ONITORING WELL INSPECTION SHEET 

Well 10: 0" -~ 0.'-\ 

Time: Date: \- - d. ~ -0 '-=\ 

, 

Inspection Item Types of Problems 

.-

Well Tag Is it in-place, legible 

Well ,security- Condition protective case, cap,lock 

Well pad Concrete or gravel & condition 

,Well seaL Condition of ... 
, . 

Area ,fmmediately around Record any 'evidence of/or standing 
well pad water in area of well . 

Dedicated sampling Condition of.· .. .. 

equipment 

PVC·Riser· Condition of riser & s'urvey reference· 
point 

' . 

Comments: 

" v....) L -=- \ ~""ts"" 0 '\ 

Note: S= Satisfactory, . U= Unsatisfactory 
Check one, if, unsatisfactory explain 

"" _f 

Status 
- 5 U 

:\.,../ 

t.....-"'" 

.. 
r L,...--""'t> 

, , '-"'" 

c...../ 

~ 

.; ... 

Inspector's Name: / . ~ ,"' '/ 0.'" """, 
. ~~~ ~c\.o...Y'\'\. 

Observation 

.. ' 

" 

/f/A ' ' 

•• Sjgnature~-d:'><>§c:-, --~-. 

.. -, ' .' .! ~ '. NSB-NLON 
Field Form 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET

WeIlID: 0 '\ -~ 0 S

Time: ·00.. 33 Date: \ -~"'fs - 0 .....' Inspector's Nam~:G-o~~) ~a' ') ~.,,\

Inspection Item .Types of Problems Status Observation

S U

Well Tag Is it in-place, legible
\./"

Well security Condition protective case, cap, lock
~

Well pad . . Concrete or grEwel & condition ......,.,.,.,
-

Well seal Condition of...
L--'

.'

Area Immediately around Record any'evidence of/or standing . -

well pad water in area of well
~

Dedicated sampling Condition of...

/f/Aequipment

PVC Riser Condition of riser & survey reference
~point

Comments:

V0 \.- '":. \ -, ,t\~

... S;9nature<s)V./i2::)Q<...& ~ ..

Note: S= Satisfactory, U= Unsatisfactory
Check one, if unsatisfactory explain

• •
NSB·NLON
Field Form
Revision: 1

.ry: 1999

MONITORING WELL INSPECTION SHEET 

WeIlID: 0 '\ -~ 0 S 

Time: . OC3 33 Date: \ -~ "'fs - 0 ..... ' 

Inspection Item . Types of Problems 

Well Tag Is it in-place, legible 

Well security Condition protective case, cap, lock 

Well pad . . Concrete or gravel & condition 

Well seal Condition of ... 

Area Immediately around Record any'evidence of/or standing 
well pad water in area of well 

Dedicated sampling Condition of ... 
equipment 

PVC Riser Condition of riser & survey reference 
point 

Comments: 

. '. . . . . 

Note: S= Satisfactory, u= Unsatisfactory 
Check one, if unsatisfactory explain 

• 

Status 

S U 

\./'" 

~ 

......,.".., 

L--" 

~ 

~ 

Inspector's Nam~:/·c ~~) 0- . "-
. '-.5"0 . . ~ a '\ "'-Y')y\ 

/f/A 

Observation 

-

.' 

. , 

... Signatur .. (s)V6~-· _., ------.. 

NSB-NLON 
Field Form 
RevIsion: 1 

.ry; 1999 



•
Well 10:0 \' -=So <0

•
MONITORING WELL INSPECTION SHEET

•
Time: Oo..,~1 Date: '" - ~ "fs -0'"\ Inspector's Name: GO~~/'~()\~~

Inspection It~m Types of Problems Status Observation

S U

,Well Tag 15 it in~place, legible
'\/'"

Well security " Condition protective case, cap, lock
L/"'"

",
,

Well pad' Concrete or gravel & condition V"
' "

Well seal Condition 'of... J..,./
"

.. ,
\

Area Im'mediately around ;R'ecord anY'evidence of/orstanding 0,

well pad water in area of well """""
Dedicated sampling " Condition of... "

equipment '
"

/V'A
PVC Riser, Condition of riser &survey'reference

' ,

point ,/,
.. '-.

Comments:

~\_~ ~O '~b
"

Signature(sQ~~

Note: S= Satisfactory. U= Unsatisfactory
Check one, if unsatisfactorY explain

NSB·NLON
Field Form
Revisiori: 1

January: 1999

• • • 
MONITORING WELL INSPECTION SHEET 

Well 10:0 \' -=So <0 

Time: Date: J -~ ~ -0'-\ 

Inspection It~m Types of Problems 

,Well Tag 15 it in~place, legible 

Well security ''" " Condition protective case, cap, lock 
", 

Well pad' Concrete or gravel & condition 

Wellseal " 
Condition 'of ... 

" 
.. , 

Area Im'mediately around ; R'ecord any'evidence of lor standing 
well pad 'water in area of well 

Dedicated sampling " Condition of ... 
equipment 

PVC Riser, Condition of riser & survey'reference 
point 

.. '-. 

Comments: 

~.' -- '. 

N'ote: S= Satisfactory. U= Unsatisfactory 
Check one, if unsatisfactorY explain 

Status 

S U 

'\/'" 

L/"" 

V" 

J..,./ 
\ 

I./" 

" 

,/ 

Inspector's Name: GO ~'i>~./~()\~~ 

' , 

YA 

Observation 

, 

., 

" 

' , 

, ' , ' 

Signature(sQ~~ 

NSB·NLON 
Field Form 
Revision: 1 

January: 1999 



WeIlID: 0 \ ~O(

.MONITORING WELL INSPECTION SHEET

Time: O~~I...\ Date: \ - ~'lS- . C~ Inspector~s'Name: ~~~).~\).,.~~~

Inspection Item Types of Problems Status Observation

S U

Well Tag Is it in-place, legible .
.~

Well security Condition protective case, gap, lock t....--"

Well pad. Concrete or gravel &condition .~

Well seal Condition of...
(.../'

Area Immediately around .Record any evidence of/or standing
~

well pad water in area of well

Dedicated sampling Condition of.;.
/VAequipment

PVC Riser Condition of riser & survey reference ./'
. point

Comments:

\..A...?L. ~ \c.~Co

.Signature(s) .c;:2 ,6~
Note: S= Satisfactory, U= Unsatisfactory .

.Check one, if unsatisfactory explain .

• •
NSB·NLON
Field Form

.Revlslon: 1J.: 1999

. MONITORING WELL INSPECTION SHEET 

WeIlID: 0 \~O( 

Time: 

Inspection Item Types of Problems Status 

S U 

Well Tag Is it in-place, legible 
.~ 

Well security Condition protective case, gap, lock t....--" 

Well pad. Concrete or gravel & condition .~ 

Well seal Condition of ... 
(../" 

Area Immediately around . Record. any evidence of/or standing 
~ 

well pad water in area of well 

Dedicated sampling Condition of ... 
/VA equipment 

PVC Riser Condition of riser & s'urvey reference 
. point 

./' 

Comments: 

\..A..)L. ~ \'C.S'eo 

Note: S= Satisfactory, U= Unsatisfactory . 
. Check one, if unsatisfactory explain . 

• • 

Observation 

NSB-NLON 
Field Form 

.Revlslon: 1 J.: 1999 
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•

8.2.5

SWMU 01 Monitoring Well Development Records

• 

8.2.5 

• SWMU 01 Monitoring Well Development Records 

• 



•
[11:)Tetra Tech NUS, Inc,

•
MONITORING' WELL DEVELOPMENT RECORD "

•
Page.L.of~

Well: 01 TO7 Depth,toBottom (ft.): ~O~2. '1610<.. Responsible Personnel: _EKE D (AJ .. RAmsfSR.
Site: Swm u .( . Static Water Level Before (ft.): {8~ /5" Drilling Co.: ' BDkU S g R 'f'f\ Q~\\J'CR..:
Date Installed: {'::17 ~ (5 't Static Water Level After (ft.): I e ~ 5"0 Project Name: <:...RA0f IVswc.. SU/(vl()l
Date Developed: !- 21 - 0: . Screen Length (ftJ /0 . , Project Number: _'--'O=:....:o.8c:..:t............5:..-- ..,..-- --:.-.-
Dev. Method: Su l5.~r=7BA LL./?(l., Specific Capacity: ---=-:--:-~ ...,.--
Pump Type: - Casing ID (in.): ._---2:l=---"_..,..-- .,..,-

Time' Estimated Cumulative Water Level 'Temperature pH Specific Turbidity , ..

Sediment • . Water Readings' , (Degrees C) . Conductance . (NTU)
Remarks (odor; color, etc:)Thickness Volume (Ft. below TOC) (Units __)

, ' ..
(Ft.) (Gal.)

1C,00 - - - - - - - )O~~fW lu r; t,... L cu.,.,-,../ .
, I r; 30 -'- t; - ~ - - - ' ~';'l~'M. . 1J..lf-iJ BAt LW,

c;Er: . S AVlII. PL-I"- Go Pu ((C.~0:(,)~~~' Fof( UJGL( 6RV A-f77irc
GG 60 A.J'() i~//~rTE;r(' P/+f< i1Tl25 Lv lTl( otiPrW ()Jf.s, ,r u y '/~

..

'~C;(;/\e:-,
, ' ,. ,

,
, . ' .. .....

."
... . . '... ..... .. .., -. ".

, ,

.. , .. '
"

,

,

..'

. . , , ,

'. "..' , . .. ". ,;:: .."

".

• • • 
[ IL) Tetra Tech NUS, Inc. MONITORING'WELL DEVELOPMENT RECORD " , , Page.L. of ~ 

Well: 01 r07 Depth ,to Bottom (ft.): ~O~2.'1 B1D<-ResponsiblePersonnel: FRED (;Jet RAMSeR. 
Site: ~wm u . ( Static Water Level Before (ft.): {8~ 15" Drilling Co.: . BDkU S G R 'f'(\ O<'\\.Jc R..: 
Date Installed: (':;}7~6't, Static Water Level After (ft.): le~5"0 Project Name: <:"'RA0f IVswc.. SUimyl 
Date Developed: !- 21 - 0: . Scre~~ Length .(ftJ /0 . . Project Number: _' --'O=:....:...8::....:tL...;·.=$-____ --.,. ____ ----..;_ 
Dev. Method: Sues ~r=.7BALL.G(l.. Specific Capacity: ---,::-:---,-_. __ ----.,._ 
Pump Type: Casing ID (in.): ._---':l..:::=...-"_---,-__ ----,-

Time' Estimated Cumulative Water Level . Temperature pH Specific Turbidity . . .' " 

Sediment • . Water Readings (Degrees C) . Conductance , (NTU) 
Remarks (odor; color, etc:) Thickness Volume (Ft. below TOG) (Units ---.J , ... 

(Ft.) (Gal.) 

1/1000 - - - - - - - )O~~fW lu(;t,...L cu'l11--, 
, / r; 30 -'- 5 - ~ - - - e,';'l~'M2. " Tl-liiJ BAIL-W' 

e; F-r: ' S AVlI\ P'-' 1"- G. Pu (( C. rz. 0'"0 1M1~ F()« UJGLL DRV A-f~R 
GG 60 A.J'() l»A TTz;rc' p/.}« 'AWlf. '{.r£12 .5 I W l Tl(OJZ-AW (jJf.s, . 

,.-"\.- q,G,At-j 
, ' " , 

, 
' .. 

' .. 
, .. 

.. 
, " .. .... . : '" -. " 

, , 

. 
.' : 

, 

... 

. 
".' .. 

'" 
.. 

, . 
.. 



[11:] Tetra Tech NUS, Inc MONITORING WELL DEVELOPMENT RECORD PageLof~

Well: 0 \ oro <a Depth to Bottom (ft.): 's t. t.t 0 f3T 0 <.. Responsible Personnel: Fr< ED 1.6 L.J?AVVl5.E g,
Site: SLuM U L - Static Water Level Before (ft.): '2-0.2..0 Drilling Co.: (OOWSE.« '{Y\<::>i .....J(;.. ((.. ° °

Date Installed: L-/<4 -Q 't Static Water Level After (ft.): ~Q,'b2> Project Name: CRAue:.IVSwc SWY'-1 U \ -
Date Developed: L- 2-1 - 0 't - Screen Length (ft.): 10 Project Number:~·~O~8~4~~ _
Dev. Method: Svrtc. f- (e".tr i L.6dl Specific Capacity: _-=-:-':- ~_
Pump Type: - Casing ID (in.): -_---'2""'·~'( _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity
Sediment Water Readings (Degrees C) Conductance (NTU)

Remarks (odor, color, etc.)
Thickness Volume (Ft. below TOC) (Units __)

(Ft.) (Gal.)

\5'10 - - - Su~(,rz:D WeLL W\\\~- - - - -
\ CRoo - '1. s - -- - - f3 A. i L-~ TH r:: tV BA I <--fVr').----

Sf--6- Pi.; (2. (, r£. t )A-n~ !pofL G.«.().: NOW I kTT~ '9A-R. AoIM E..-T1L- RS Lv fL L. L. Of( ~- A- r-'T1i-«
w \\\-tDR AW (tV <,. "'- 'f. ~&AL

• • ' •

[ I L] Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD PageLof~ 

Well: 0 \ 'rO <a Depth to Bottom (ft.): 's t. 'i: 0 f3T 0 <.. Responsible Personnel: F f< ED 1.6 J. RAVVl5.E g, 
Site: SLuM U l . Static Water Level Before (ft.): '2-0.2..0 Drilling Co.: (OOWSE£ '(Y\<::>RtJr;..(t. .. 
Date Installed: /-:-/<4-0'1 Static Water Level After (ft.): ~Q,'b2> Project Name: CRAue;.IVSw( SWY\'lU \ 
Date Developed: 1- 2-1 - 0 't . Screen Length (ft.): . 10 Project Number: ·--OoO=--:::8==-4.............,~~ __________ _ 
Dev. Method: Svrtc. f- (e"lr i L.6dl Specific Capacity: _-=--,"" ___ ~_ 
Pump Type: ________ Casing ID (in.): _---"2""--'1 ____ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 

Remarks (odor, color, etc.) Thickness Volume (Ft. below TOG) (Units-> 
(Ft.) (Gal.) 

\5'10 - - - Su~(,'n) WeLL \JJ \ \l-i - - - - -
\~OO - '1. s - - - - f3 A. i L. ~ TH r:: tV BA I L-iVO .----

'" r"'(E:. 'ut-- pi.;(2.(, (£ ()A-1J:>t- Fort- G.«O.: NOW I kTT-rAZ PM<. ANvI F--T7L zs WfLL.L. D'R. ~ A-F-TTi-<L 
\;,) \\\-tOR AW (IV c,. "'- 'f. S- ts.AL ~ 

• • • • 
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8.2.6

SW,MU 01 Water Level Measurement Sheets

• 

8.2.6 

• SWMU 01 Water Level Measurement Sheets 

• 



(

[1=I:]rmrn To;' NUS, '00 GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name:

Location:

NSWCCRANE

- .MGB<3/SWMU 1

Project No.:

Personnel:

N0845

T. Rojahn/J. Goerdt '

M-Scope'

-Ground was srujv/covered

Measuring-Device:'.:....:.-=--------:;:.:....;;.:....:.=..,.-------1
Remarks:

Clear &-Cold (TeOip; 5°F)Weather Conditions:

Tidally Influenced: ""',

page --L- of -Z..-

01-01 ' -1/2812004 0814 685.22 28.3 - . ,.- NA

01-02 1/28/2004 0825 666.03 11.63 ·NA

01-03 _1/28/2004 0929 669.55 5.49 NA

01-04 1/2812004 0818 671.99 16.8 NA

01-05 1/2812004 0820 667.79 15.52 NA

01-Q6 1/2812004 0848 598.41 - 69.05 NA

-- 01-07 1/28/2004 '0855 , 605.81 15.78 NA

01-08 1/2812004 0850 604.09 12.8 NA

• ' 01-09 1/28/2004 0840'- 612.23 12.6 NA

01-10 1/2812004 0838 638.92 22.19 NA

01-11 1/2812004 0827 658.36 6.64 NA

01-12 1/28/2004 0834 636.12 23.9 NA

01-13 1/2812004 0833 ' 637.06 20.65 NA

01-14 1/2812004 0919 658;09 1.4.01 NA'

01-15 1/2812004 0914 665.64 28.2 NA

01-16 1/2812004 0905 644.05 35.71 NA

01-17 1/2812004 0921 664.61 ' 20.7 NA

01-18 1/2812004 0942 660.55 14.62 NA

- 01-19 112812004 0908 658.92 21.65 NA

01-20 1/2812004 0904 633.45 27.24 NA

01-21 1/2812004 0857 606.01 15.43 NA

01-22 1/2812004 0911 655.85 18.54 ' NA

• 01-23 1/2812004 0901 627.88' 38.73 NA

01-24 1/2812004 0859 602.66 11.7 NA

01-25 1/2812004 0912 656.33 ,21.79 ' NA
• All measurements to the nearest 0,01 foot

'656.92

654.4

664.06

655.19

652.27

529.36

590.03

'591.29 '

599.63

616.73

651.72

612.22 '

616:41

644.08

637.44

608.34

643.91

645.93

637.27

606.21

590.58

637.31

589.15

590;96

- ,634.54 -,

well repaired &
resurveyed

well repaired &
- resurveyed -

well repaired &
resurveyed' ,

( 

[I L J mrn T ,;, NUS loc GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: 

Location: 

Weather Conditions: 

Tidally Influenced: .'-'-. 

01-01 . 28,3 . NA '656.92 . 

01-02 11.63 'NA 

01-03 5.49 NA 664.06 

01-04 1/2812004 16.8 NA 655.19 

01-05 1/2812004 15.52 NA 652.27 

01-06 1/2812004 69_05 NA 529.36 

NA 

01-08 NA '591.29· 

• . 01-09 1/28/2004 0840·' 612.23 12.6 NA 599.63 

01-10 1/2812004 0838 638.92 22.19 NA. 616.73 

01-11 1/2812004 0827 658.36 6.64 NA 651.72 

01-12 1/28/2004 0834 636.12 23.9 NA 612.22 . 

01-13 1/2812004 0833 20.65 NA 

01-14 1/2812004 0919 658.09 

01-15 1/2812004 0914 

01-16 1/2812004 0905 644.05 35.71 NA 

01-17 1/2812004 0921 664.61 ·20.7 NA 

01-18 1/2812004 0942 660.55 

. 01-19 1/2812004 0908 658.92 21.65 NA 

27.24 NA 606.21 

NA 590.58 

18.54 . NA 637.31 

• 38.73 NA 

11.7 NA 590.96 

01-25 1/2812004 0912 656.33 ·21.79· NA 
• All measurements to the nearest 0.01 foot 



GROUNDWATER LEVEL MEASUREMENT SHEET('"R:}el" Tech NUS,loo

Project Name:
. Location:

Weather Conditions:
Tidally Influenced:

NSWC CRANE
MGBG/SWMU 1

Clear &Cold (Temp. 5°F)

Project No.: . N0845
Personnel: T. Rojahn/J. Goerdt
Measuring Devi,..:c....;e..:.:_· --=M~-S:...c:...o'_'p:...e=_· ~

Remarks: Ground was snow covered

•
":T): :,,;/[i' :j. ; . ,_.;

. :.Well·or' ., '...; ....

. Pi~i~rri~ter '··:h~t'e·" ~Tiine
'..:~~rt(~r.:,.. :'. ;·.·.:.i;:·'.:·.:......:. ~:>:. ;".: " :::,.~·:~·f:·~:-:'/ _" ::.."

01"26 1/28/2004

01-27 1/2812004

OC01 1/28/2004

on01 NA

on02 1/28/2004

on03 1/28/2004

OH04 1/2812004

on05 1/28/2004

on06 1/28/2004

OH07 1/2812004

0938

0940

0945

NA

0811

0823

0916

0933

0927

0924

. '.",.;

,.~~~\I;~ti~;'1,of:
; Referericel?olrit

':(f6e,·.*'
. ";;.:,

".:",.'

672.3

661.86

666.23

NA

698.89

667.12

665.81

641.85

677.06

673.47

36.45 NA 635.85

24.98 NA 636.88

138.54 NA 527.69

NA NA NA

65.6 NA 633.29 .

139.25 ·NA 527.87

138.09 NA 527.72

17.92 NA 623.93

20.28 NA 656.78 •18.56 NA 654.91

•
• All measurements to the nearest 0:01 foot

Page -4- ot --Z-

( I t}.'''MNUS'OO GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: 
. Location: 

NSWC CRANE 

MGBG/SWMU 1 
Weather Conditions: Clear & Cold (Temp. 5°F) 
Tidally Influenced: 

1/28/2004 0938 672.3 

01-27 1/2812004 0940 661.86 

OC01 1/28/2004 0945 666,23 

OH01 NA NA NA 

1/28/2004 0811 698.89 

OH03 1/28/2004 0823 667.12 

OH04 1/2812004 0916 665.81 
( 

OH05 1/28/2004 0933 641.85 

OH06 1/28/2004 0927 677.06 

OH07 . 1/?RI?On& 0924 673.47 

• All measurements to Ihe nearest 0:01 fool 

Project No.: . N0845 
Personnel: T. Rojahn/J. G~erdt 
Measuring DIJ,I<>",e\\lvi,ii~"·<>':"--____ '~"!::~~~~_-c-__ ~ 
Remarks: Ground was snow"un,.cu 

.. : Ci?Mine~is' 
.' .;. .. : . 

. :::' :<.'!,' .. '.:, 

36.45 NA 635.85 

24.98 NA 636.88 

138.54 NA 527.69 

NA NA NA 

65.6 NA 633.29 . 

139.25 ' ·NA 527.87 

138.09 NA 527.72 

17.92 NA 623.93 

20.28 NA 656.78 

18.56 NA 654.91 

Page -Z- of 2-

• 

• 

• 



•

•

•

B~2.7

SWMU 01 Field Task Modification Request Forms

• 

B~2.7 

• SWMU 01 Field Task Modification Request Forms 

• 



• ATTACHMENT A. RADIATION LOG SHEET 1
-

Analyst ~-- Oate _

NSWC Crane MGBG .
QAPP Addendum No.1

Revision: ·0
, Date: November 2003 '

Section: SOP CT0315-05
Page 1 of:3

PAGE' OF _

Source Check:
Radionuclide:__S/N:_'_--'-_---:-=

Activity (dpm): on (Date). ..

~ y Ratemeter Calibration:

Model:._-----'--
SIN: __--~--
Cal. due date: _

Probe (f!-+-y):
Model: _

SIN: ....,-....,-....,-_

a Ratemeter. Calibration:

Model:
SIN:
Cal. due date: .

Probe (a):

Model:
SIN:

•

Backgrounds Determined on: (Date)
. Background Readings (Beta-+ Gamma) 8ackground Readings (Alpha)

#1 (jl-+-y): cpm #1 (a): cpm

#2 (jl-+-'y): cpin· . #2 (a): cpm
#3 (jl-+-y): . cpm #~ (a): cpm

Average Background (~'Y) = ~c~p~m ( =[#1 + #2 + #3)]/3 )

Average Background (a) com (. [#1 I '#2 I #3)]/~)

CmrentRadioactivity Status limit cpm (from Sec. 7.1 or 7.2, as applicable)

~'Ylnstrument Efficiency, Eff (cprn/dpm x100%): -Percent

a Instrument Efficiency, Eff (cpmldpm x 100%): Percent

A'lerage detector efficiency, Eff (cpm/dpm x 100%), [Eff..~¥12~.;~====~P~e:HrG<ceBln:ut
I ' .

SOIL SAMPLE ~CREENING FOR DETERMINING RADIOACTIVITY STATUS

A B C 0 E ':F ",,

Net Sample@-+r), Sample (Q), Net Sample (9), cpm: Total Radiation, cpm:

cpm: cpm
Sample ~'Y), (Column B)- Column 0 Qackground (a) Column C + Column E' .

SAMPLE 10 cpm Background (IH--r)

NA NA NA

NA NA NA
' .. NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA .NA NA

NA .. NA NA

NA NA .-.. NA
. ,

NA NA NA

.. NA NA NA

• Reviewed by: _

100304/P

Title:_---''---_--,- ..,-_ Date: _

CTa 0315

• 

• 

• 

ATTACHMENT A. RADIATION LOG SHEET 1 
-

Source Check: 

NSWC Crane MGBG ' 
QAPP Addendum No, 1 

Revision: '0 
, Date: November 2003, ' 

Section: SOP CT0315-05 
Page 1 of:3 

PAGE' OF __ _ 

Analyst _________ ~-- Oate ___ _ 

Radionuclide: __ S/N:_' _--'-_---:-= 

Activity (dpm): on (Date). , ' 

~ y Ratemeter Calibration: Probe ({!-+-y): a Ratemeter, Calibration: Probe (a): 
Model:,_:' ___ -'-__ Model: ___ _ Model: Model: 
SIN: -,--____ _ SIN: _-,---,--_ SIN: SIN: 
Cal. due date: ___ _ Gal. due date: ' 

Backgrounds Determined on: (Date) 
, Background Readings (Beta-+ Gamma) 8ackground Readings (Alpha) 

#1 (jl-+-y): cpm #1 (a): cpm 

#2 (jl-+-iy): cpin, , #2 (a): cpm 

#3 (jl-+-y): ' cpm #:J (a): cpm 
Average Background (~'Y) = _______ --"c""'p"-!.!m ( =[#1 + #2 + #3)]/3 ) 

Average Background (a) com (' [#1 I '#2 I #:J)]/:J) 
Current Radioactivity Status limit cpm (from Sec. 7.1 or 7.2, as applicable) 

~'Ylnstrument Efficiency, Eff (cprnJdpm x100%):_-"..._Percent 

a Instrument Efficiency, Eff (cpmhtpm x 100%): Percent 

A'lerage detector efficiency, Eff (cpmJdpm x 1 00%), [Eff .. ~cVJI~2~; =====:::IPF'<eEHr'Gce9lnfHt I ' ,r 

SOIL SAMPLE ~CREENING FOR DETERMINING RADIOACTIVITY STATUS 

A B C 0 E ':F " 

Net Sample @-+y), Sample {Q}. Nel Sample {a}, Gpm: Total Radiation, cpm: 

cpm: cpm 

, 

Sample ~'Y), (Column B)- GgIlJmRC QaGk!jmlJRS (Q) Column C + Column E' ' 

SAMPLE 10 cpm Background (iH--r) 

NA NA NA 

NA NA NA 
.. , 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA ,NA NA 

NA, ' NA NA 

NA NA 
' -. ' ,NA 

, , 

NA NA NA 

" NA NA NA 

Reviewed by: _________ _ Title: ________ ...,-_ Date: ______ _ 

100304/P CTC 0315 



...(.8)...•... :....
~ TETRA TECH'NUS

FIELD TASK MODIFlCAnON REQUEST FORM
.'.•

ProjectlTnstallatiOn Name. . ero 8i Project Number Task Mod. Number

SOPSSWML/ / . MG.6~
ModifiCation To (e.g. Work Plan) . SitelSample,LocatiOn

1-/3-04

·App.-oved DispOsition:

Projectffask 6r<k Managei' (Signature)

Distribution:

.~',

Date '.

Date'

. . ~.; " . ~.. '" . ••

Program(Project file 
Projed!faSk 0rdCt- M3rulger -.,
Field. Operations Leadei-...: .

•

TETRA TECH'NUS 
FIELD TASK MODIFlCA nON REQUEST FORM 

'" s "', C CdANr 
eto & Project Number ProjectlTnstallatiOn Name . . 

SOPSSWMLI I . Iv{ G.6~ 
ModifiCation To (e.g. Work Plan) . SitelSample,LocatiOn 

Task Mod. Nwnber 

/-/3-04 

Reason for Change: /'0" d.eLf/Vi? /,;/7 ;';'!';eAt/:'O<-<J.n L Of Sh~e -/ / ", 
FOR . /~/EL'P ~s.?::-", ,.f// c~ft"'r~~~J 6. 7 <II/£" ~.6e-l<"..:. NCr"e 

'Approved DispOsition: 

ProjectlTask 6nter Managei' (Signature) 

Distribution: 

Pt-ogram!Project file -
Projed!faSk 0rdCr Marulger -, 
Field. Operations l.eadeC,,: . 

. ' . '" .. . . ~; 

' .. ~ '.~ . 

3/9'/5>4 
Date '-

Date .' 

";,, 

,' .• 

" ., 

' .. ~ .. '" . •• 

• 



.'

•

•

8.2.8

SWMU 01 Equipment Calibration Logs

.' 

8.2.8 

• SWMU 01 Equipment Calibration Logs 

• 



.PROJECT No.:. ., N0845, CTO 0315

"' "'--. .
PROJECT NAME: .-,-N;.;;;S-,-W~C;...C;;;.;R-"A-"N..;.;E",-- _

• ~ " NUS Inc,.. ~TetraTeCh.,

, INSTRUMENT NAME/MODEL: e\D lJu, 2..0 2 ()

MANUFACTURER: J f-. - f..:...h.~o:::...·-..:...,0=.~'V'-"=A;.,.::C,_--,- _

SERIAL NUMBER: _l=-~,O:--...L.H..uI_=-::.~3~8::..' +..1_---'---'-_~__

••EQUIPMENT CALIBRATION LOG'

SWMUs 01SITE NAME: .

Date Instrument Person
of. ' J.D. Performing

Calibration " Number Calibration

-Remarks
and

Comments

- I - I g"r.6' I [0(9 10(:)410-0 1

'l::) '1'. '1 I I 0 0 I If

Cf~:L I 'Db I(

4.4- 4 I /oeJ { '/,

",' ;. '~':'-. :, ..... '. ~ ~ ";'.~-", ;":,;};: : .-.~;.~

".

--

... :""'.

• . ( I LJTetra Tech NUS, Inc. • • EQUIPMENT CALIBRATION LOG' 

. INSTRUMENT NAME/MODEL: e \ D lJu. 2..0 2 0 
"' ... -. . 

PROJECTNAME: ,NSWC CRANE 
~~~~~--~-----

SITE NAME: . SWMUs 01 MANUFACTURER: f F- - rho TO \/ A c... 

. PROJECT No.:. " N0845, CTO 0315 SERIAL NUMBER: _1=-...;..·O"--...LH...:...Ia..;;;-=-,,---...;..3...;..8=' 41 ,-_~ ___ _ 

Date Instrument Person ~.calibration -Remarks 
of.. 1.0. Performing '. Standard and 

Calibration '. Number Calibration . . (Lot No.) Comments 

1-/'1·0'1 £DIi£38 { '.~ . Q.Q oo21D'-o3 
I-jt;-b~ II (lA/'v - - B"(.~ [0(9 oeH.{O-O .... 
(-I' ,0'-1 1/ ~ - - ~ '1. '1 10_Q !f 

" 

1- I H-O'1 L~ ~ '""\.(/") - - _ct '3:L /00 t ( 

i .~ 2 E' -(]q.. \ , -rr... -' . - q4·~ /oeJ ( ./ . 
~ 

. " 

I :' '''' 

.-

C':' 

, '" 

" ," ",' ., 
I" ,. ,',c-' . .. " . ", .,d,::·'·:' , ' .... >. ,).0).< 

',' ::.>'::' .: :.: ::' 
, 

.,' ;, r " . .. > 
. '. . 

. .. 
" 

:. .:. 

~ 

" , 

.' .' 

" ... ~ . 



(-.=t;)Tetra Tech NUS,'oc. EQUIPMENT CALIBRATION LOG

PROJECT ~e-.ME: ..;...N;.;;;S..;...W:..;C:;...C~R;..;;A...:.:N..:.:E=-- _

SITE Nt-,ME: '

PROJECT No.:

SWMUs 01

N0845, CTa 0315

INSTRUMENT NAME/MODEL: . _P I C?" 'Me' 2 0 2 ()

MANUFACTURER: PE '- PH Q TO V'A (

,SERIAL NUMBER: ED EM >OJ

" Date Instrument· Person Instrument SettinQs' , Instrument ReadinQs ' Calibration Remarks
f ' . II"il!I~foB'lf~'l·!t;,·I'··'11.~i~ri!:l~~II~""'~"'"..'.:. S· d d ' do . LD. Performing' '~I~~~,0St_ 1f)t~. ,I;i~"~ ~ " tan ar an

Calibration Number Calibration .r;~lt~ile~c).la ~~~li~4l,~tWi:' i c~ii~~~t10i\1 (Lot No.)' , Comments

1-/4-04, ,IGDf~~'1 ~Il. -, ~ CfB'7 ./Ob 'OO''L\I.:r-03,
I-IS -()'-t U f<1"t - - €!l1.7 I 00.° "
/·{(.;>·O'" II t'1AR.. - 101 {DO (I

II -17-0f.l:- l-1 f-'Y\.. - - 5 ''- ( OQ ( (

'-I~-Il'1, l.(, ~ III'> IQ(') IOO1..\D-<S-;

, " . , ,

"

•••
,',

- .~ .. .. ...
:.; .'

•

[11::]Tetra Tech NUS, 'oc. EQUIPMENT CALIBRATION LOG 

PROJECT ~e-.ME: _N..;;.S.-W..;;.C.-C_R.;.....A....;..NE~ ___ _ INSTRUMENT NAME/MODEL: e \ D' ,Me' 202 () 

SITE NA,ME: ' -",S.-W....;..M..;.;;U..;;.s..;;.0.-1 ____ --.,. _____ _ MANUFACTURER: P E '- PH Q TO v'A ( 

PROJECT No.: ' N0845, CTa 0315 ,SERIAL NUMBER: ED EM ,!>o=r 

.. Date ,: Instrument' Person -- Remarks ~ ~ ~ Ca!ibration 
, of, 1.0. Performing , ' Standard and 

Calibration Number 'Calibration ' (Lot No.)' Comments 

I-Jlf-O"f ' IGOf~~'1 t4.til.. - - '7Ttfti 001- \ I,)'-Q} 
, I-/S -()'-t U f<'Vt - -=- ~l~ I 00,0 II 

/.{(.;> ,0'1 I' f""'Wt - 101 {OO (, 

1-17-01.f- i-1 f"\A - - 5'- l~ ( ( 

'-I ~-(]~ , l.t ~ lIt) , ( On IOO1..\D-G~ 

" 

" 

" 

" 

,", 

" 

'" " 
,,' 

"" ' , 
" : L 

" :, 

: 

: ' 

'" 

. . -.' .:~ ..... ,.", 
.. ~ ... 

"> " ,- :.; 

• •• • 



PROJECT No.:' N9060, CTO 0279

. SITE NAME:." .' SWMLJs'13 &16- '

PRO~ECT NAME: NSWC CRANE': .'

['1I:)Tetra T~ch NUS, Inc. •
Co v,'-!1((~rE i":'ff);jL

INSTRUMENT NAME/MODEL: '" '. :)d1 . fv\.O De.- L .i:)
. . . -- ~ .,

MANUFACTURER: ··...;L=--U...,;D:;......;.L....;;U-.;·ltj.....,L... _

SERIAL NUMBER: _'_.;.,.:1Q=;;Z~23"...:I~<3.=..- _

•EQUIPMENT CALIBRATION LOG

.~,"\'" .

•
,/

Date(1i."(1"lf. Instrum~nt. parso.~ •.•.~t=W.:,In."s..~r...u..~.'if.f,.e..~.. t.. ~e.a~.i.~~S.'.." • Calibration Remarks-
of' I.D. Performing' ,.,,1't - , .~~I!~~. Standard and

Calibration Number'.Calibration; - ;~tt:.,,;. . ~ ·Jl'lg~prll~~J~~9. (Lot No.) Comments

·~,/I'.'1~/lO!il(!!1.i!ICC=O~~I~O~I'Z..8!l'lJ1lll~Z~l'lll·p..Af·,-g-- crOOvoc.... OD " ..' . f'r::1t FortV'1l11v.Q: C(.J;:c~ OiVLY

I. 1710 lc ff1/bVOc. 5:)'#o't-'~ 35Poo.... P(l.O£>fl@ bit r=-e.o"..., sOlA::IS.
-~~(J:) /) "(')

f-IS-O'iD7JID l()l.~H3 r¥L ..· Cf{)Ovtl.:. 150~ID't7- 510'1' lotl

'I-Ic.-o'f- In)f~/R FtIL crOb hO~()~1- 3aJ1"lc-t"L
.-, .......

'-/7--0"1' .1/~"2 'to;"i ~ ;;n~o~"- "j'dO t:(o't l..

: -,";.-

• 
,/ 

[.1 L]Tetra T~h NUS, Inc. 

PRb~ECT NAME: NSWC CRANE': .' 
,'- , .. " .' .~ .. 

. SITE NAME:· .. .' SWMLJs'13 &16· . 

PROJECT No.:' N9060, CTO 0279 

• EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

• 
.Co v,'-fT((~ tE (":'f~ 

J42 .. \'Vto DEL . i1:f) 
~ 

. MANUFACTURER: '. L UD LUh.:) . 

SERIAL NUMBER: 

[)~~e(rl~ Instrument . Person . _c;;~~~~~~ Remarks' 
I.D.' Performing and 

Calibration Number . Calibration (Lot No.) Comments 

11/1'1/01( ICC 0 I OWl ~ f'IA/'- ctOOvoc.. ~<J""" A:;;.(t ~",,'11A. I'r Cf.ij;c~ OiVLy 

11I14I()"1 (716 lc " ilbVDc. ~~/OT~ ,3s:P 0O" P(l.O f>1l@ '" it pe.o".., sOdobS. , 
.~ "J{J:)/) '() 

I (-IS ·ViM}1 /{)l.~ild . r-r.L ..... Cf()Ov[t 150~ID,\,"L 65'"0't' lot~ .' 

.... 

11-//,:,-0'1 .. JD2.~1 B AIL qOt) 50'l-/.(}1-1- 3aJ1"lc-t1.. 
1·-< '. .. 

It-I7"0"f lIt> '2 'to/ "i P\.P- ::;D~O.f'''- j't$Ot:(()'t I. 
. 

, , ". 

": .. 

" 

.... . ' . 

." 
.... ... '. , 

. ' .' . , . -

... 
. 

. 

. 

'. 



["lb]Tetra Tech NUS, Inc.

PROJECT NAME: .NSWC CRANE.

EQUIPMENT CALIBRATION LOG

INSTRUMENT NAME/MODEL: Lo-.~ t+-e ~o aD
SITE NAME: ..=S:.:..W:..:,M:.:.:U::.,:s;..;0;...:1_· ---"__

PROJECT No.: . N0845, CTO 0315

MANUFACTURER:

SERIAL NUMBER:

lb. """ b ~.&...
'-1.5 "3>]'- 330..3

Date
of -'

Calibration·

Instrument
1.0.

Number

Person
Performing·
Calibration

Remarks
and

Comments

'.

\ ~o ~"I· .. I~-·I·· a~ . -1 . I . 1 6· D I.e>. () 1'0-1. \)s.~""vl I"
r- il\-o"'ll 1'-· I '"+,-J.::> II I C: '0 16.r--. I .
\ .:.<.~ - l)~ I I ' I· ~ ..V"), I I I I}' C> It:>· 0

\-:2~·lll.t1 /' I-Q~ I II. [~"t--. I o· c
'·;<o.f-o'fl II I~ I' I· ·I'O,(,/) 10·0
) -'7;2,7 ,.)\y\ , '·1 ~Ct~ I I . 1' 0_ v 1(J' ~

+.. '::2..L,- b··11 ,. I 'tL..J), I I I, -0.1> I ,0·0
1\· a.i-c'" I '" T-a~ I, 1 I t".." I ·~.O

<

-..
'.0;

\(') • C\ ::J \c. oS ' 0'

\1"'1 .. "'; (J \ 0 ; l\

\0·;) ,~.~

,. ',~.:'I .\ ()-

•

-: _~.:' 1._ .'

"~' . .. ....

I

~ . -

, ,

.'
';':.

:: ..: '.:~. ';-. ~,

•

[ I L]Tetra Tech NUS, Inc. 

PROJECT NAME: . NSWC CRANE. 

SITE NAME: SWMUs01 

PROJECT No.: N0845, CTO 0315 

Date Instrument Person 
of - 1.0. Performing' 

Calibration· Number Calibration 

1 '~-O"4 .<:...... ....... C/.J:::> 
\~n~',e Il _U~ 

1- il \-0 '-l I/. '-h~ 

<.{~ oy. I' ~ .. V") . 

'-:l~~nl.t I (./Jt\ 
,. ~'-f -0'-( II ~. 

) -'7;2 ,7 oJ'" . , . 
~~ 

I+' -':2..Vb"'l . " (2,.7) 
1.).--.a.i-c'-\ ' I 

__ t::...i'P 
.' 

'. ., , 

...... . ..... 

.... . ".,. . '. 

0 ;, 

.: . ~ 

..•. ': . 
. ., 

. ' 

...... 

'. .' 

. "" .' 

c" 

.... 

.. ~:. .. ... ' 

EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 'is 3>J- .330.3 

_calibration 
'Staridard 
(Lot No.) 

. O·~ c·coo <:.. . .,.,.-, ... ~. 

". 

'. 

,. 

.' 

' . 

.: '. 

0 .:". '.' 

.. ";." 

... :", t 

. 

6·(;) 
c: '0 
0, C> 

[.., .. t-.. 

. O,C) 
0- v 
'0"1> 

t"\{J 

.' .... ". 

" 

" .... 

•• 

(;.Q 'o-/. \)5. ~.."" 

6 . f"'. 

() 0 

o C 
o 0 

(J V . " . 

o 0 '. 

.0....0. 

". 

' .. 

~. '::'("'. 

'. 

'. 

".;0:. '.' .' 

Remarks 
and 

Comments 

\t) .C"l ~ "\c Cl\0\ 
I~ 

\0 a 2; \0 .s 0 .... 

\C'l ri w \ 0, C 

\0 -.) .~.<\ 

. \l'\ ,,,,:\ \ 1)-

o· 

o' ". 

,'0 '.!: 

' .. 

. ~ .. 

'. 

d 



• ("R:]Tetra Tech NUS, Inc.
'. " "

EQUIPMENT CALIBRATION LOG
••

"PROJECT-NAME: NSWC CRANE"
;"".:. ,- .. ' ..... :: .. : '. .. ~'.,-, ,

SITE NAME: . ..,;;;S..;..W,;.;.M~U;.,;;S;..,1;.;;;3...;;&;;,.;1..;;.6_~__--:-

. INSTRUMENT NAME/MODEL: ". ,'.' :1.0-'\""C\" O"~1't. dOctO

MANUFACTURER: ' L."'-.~9~ st-
[.

. PROJECT No.: "N9060, CTO 0279 . SER!AL NUMBER: O~ \ ""lc; -- '-\ d C\~. i

'Date ..
of

Calibration "

Instrument
I.D.

Number

Remarks
and/

Comments

·T-~\·o~T· II' --I,·UY) ·~I I,· 1.·(").0,·1 a·o II ~~ \\ ('\<'"l.t") ok- ". I --</q I Q. <:I

- J -'" I
·1 I

'0'.. 0 (). Q

.. - -'- ~_o 0 ~t;;

I
_.

I - I .. 0, d', 10- ()
- , I. - I Co· D

~1 - 0.0.. C·D

j- .tz.,.. 04' I ." I.,..../"t.. I ' . , . .
J .. .;?~ '6,;~r.. /,,,T Oft::>-· I·

\ -;).5·.,.oY I c'·1 (]. "~.
., 17':J.('· 0'-(1." " , I· (J ~"" I

c','

• [ I t)Tetra Tech NUS, Inc. 

' • 
EQUIPMENT CALIBRATION LOG 

•• 
. PROJECT-NAME: NSWC CRANE -. . 

• INSTRUMENT NAME/MODEL:· ,- .' '. l'c-~ O~1't. d oct 0 
.... '-:. " ....... :: .. : ... ~,---., ..,'. 

SITE NAME: . SWMUs13 &16 MANUFACTURER: . 
[ . 

. PROJECT No.: . N9060, CTO 0279 . SER!AL NUMBER: i 

. . .. '. , 

.. Date .' Instrument Person. . _Calibration Remarks' 
·of .. I.D. Performing :. Standard: and;." . . 

Calibration· Number Calibration '.. . (Lot No.); Comments 

\ 'ao-o) ~;.,,~. ··Up--...., -:-.. -'" E.b·· ("')~a . \0 ~ ",-"c.. W "',0 o~ 

, - ~\ ''O''{ -. 'I· .. ~./.Y) .("),0 .. o 0 'yn 
,,. " \(") ('") ok 

i-_Zz,- (1£1 ., ...:r0. - .. (y,.q Q . .::I 0 I, 
'" CJ/~ . 

- ~ ~ '6'1 . /' .C).p::> - - .. ,-.., 2' D f) D '\h ,. ilA. 

-2..<.J. -() "r_ .!, (/)0,)_ :::> . - .. ..;. . ~ .r) _o~t; .. \0.. " w..!1.""i'~ 

;).5 ·"'-0 Y Co: Q .. ~ -. .... 0, d ' .. 0-0 " \Tl 0\11 
.' :l-L- 0'-( . .- I/~.· :. - Co D o Z> \0 ~ (i) 

\-..1,-0'1 I, f (' /...J'"::> - . - o a C·D \~~~ 

'.' . r. . .. ' 

.. '. .. .. 

co. "-

" 

-= ...::. 
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COMPRESSED AIR . JlIjI.f /J'JII/) if) '1 L
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DING f.//A. I €Jj/Io'!6-3 SL
I

.~.
NATURAL GAS /V;:/J /ol/t.7/1? ~

. t . I • f/
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SEWER N/;q IO/I4:>~r . 5l-
I

STEAM' j..r /A 16//1, 10..7 5L

j.//A
I

TELEPHONE 1'0/1<_ It) 3 . 5 t-..

WATER /\//;;; ·.IO~~/6 ? 5L. ..

SECOND ELECTRICAL ./J.;{ / d//~/0 <). JfJO.:$

Ij;:; I ZWf://J:3 d~.
,

GENERAL DYNAMICS/NMCI
I (/

,
~ ,

in addition to the general precautions for excavating where underground uti lites are present, comply with the following:

, .... ~
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YELLOW - Supv. At work site
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NSWC CRANE 11000/3 (REV. 8102) 4343 
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DESCRIPTION 
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COMPRESSED AIR . 
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NG 
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DCOREDRILL o TRENCHER D HEAVY EQUIPMENT 

in addition to the general precautions for excavating where underground utilites are present, comply with the following: 
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~DITIONTO THE GENERAL FIRE PREVE~I~N INSTRUCTIONS ON REVERSE SIDE, YOU SHAlL.COMPl~ WITH THE FOLLO~ING:.

DRE~~VE ALL CciMBU~TlBLES 35 FEET, ALL Ft.AM~ABLE LiciulDSsO FEET, AND All EXPLOSIVES (UNLESS APPROVED TO STAY~YTHE ~AFETY DEPARTMENT ,.
(CAM OR NAVY ESO) AND FIRE PREVENTION) 100 FEET FROM THE HOT WORK AREA. . . . ,'.' "
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I have read, understand and will comply with the above "Instructions of the Fira Suppression/Prevention Branch, Fire Department" .
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HAZARDOUS AREAS ONLY

I agree that the "Instructions of the Fire Suppression/Prevention Branch, Fire O'epartmenl" stated above are adequate and area is safe to work in..
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GENERAL FIRE PREVENTION INSTRUCTIONS
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•
1. All combustibles, flammable liquids, and explosives must be out of the hot work area. (Minimum of 35 feet for combustibles,
50 feet for flammable liquids, 100 feet for explosives if in a building, railcar, or vehicle containing explosives or ammunition unless
approved by the Safety Department{CAAAor Navy) and the Fire Prevention Bral1ch.) . _. . .
2. Building and/or f.rea Supervisor/Foreman/Representative will be contacted before work begins each day (hazardous lOcations
especially). . . .
3. All work shall be performed by competent, well trained, carefully supervised personnel.
4. All work shall be performed in a manner equal or superior to normal.trade practices. . . ." , ..., ..' .... . '
5. During the performance of his/her duties a worker realizes he/she does not fully understand the Work to be,done; or the planned '.
work has changed; hazards of the job have changed; the work must stop and advice ffom their supervisor and' Fire Prevention must
be obtained. . " .' . .
6. Welding or other tiot work is not permitted within 100 feetof a building, railcar, or vehicle containing explosives or ammunition
unless approved by the Safety Department (CAAAor Na~) and the Fire Prevention Branch. Flamf:l permits for this type of work
must be issued by the Fire Prevention Branch before such work is started.. .'. ..... '. .
7. Drilling is not permitted in a room containing explosives, ammunition, or pyrotechnics, unless otherwise specified by the Safety
Department(CAAA or Navy) and the Fire Prevention Branch; Drilling permits for this type 'of work must be issued by the Fire
Prevention Branch before such work is started.
8. Steel tools are not perrrlitted in a room containing explosives or propellants. Steel tools shall be used as little as possible in other
rooms adjacent to rooms containing e~plosives or ammunition.
9. On completion of work, the work area shall be cleaned so that the work areas is returned to as good or better condition than
when the work began. ." . .
10. Equipment that may have been contaminated with explosives shall be carefully'cleaned by an explosive operator and certified
clean by the job supervisor before an employee may work on it. . . . •
11. Contractors not in compliance withthe above instructions and other requirements of this permit resulting in injury to person

. and/or damage to property, may be liable for injury and/or damages incurred.
.12. Government employees not in compliance with the above instructions'and other conditions of this permit, resulting in injury to
person(s) and/or damage to property, may be subject to disciplinary action.' . _ .
13. Report all fires to the Fire Department (extension 911- Center Phones, and 854-1333/1100 - Cell Phones)..
14. If at any time during the progress otwork explosive Contamination is discovered, the building supervisor and Fire Prevention
must be notified, work shall be stopped and the contamination/hazard shall be removed by qualified personnel.
15. The permit holder maybe held responsible forcondition(s) in. and around the work area. The permit holder must take positive
action to inform his/her supervisor of any suspected hazardous con'dition(s) encountered or observed. .'
16. All Flame Tool/Hot Work Permits issued for work in or on an explosive/pyrotechnics structure must be signed by the building
supervisor or his designated representative. .
17. A minimum of one person will be designated as afire watch with the specified fire extinguisher in hand, during all hot work;
The fire watch will be required to stay in the immediate hot tool work area for a minimum of 30 minutes to insure no fire starts'
after the fact. . . . . '. . . . . .' "
18. This permit may be revoked at any time that the permit holder is found to be in on~complicancewith the above instructions,
or other conditions of this permit.
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GENERAL FIRE PREVENTION INSTRUCTIONS 

1. All combustibles, flammable liquids, and explosives must be out of the hot work area. (Minimum of 35 feet for combustibles, 
50 feet for flammable liquids, 100 feet for explosives if in a building, railcar, or vehicle containing explosives or ammunition unless 
approved by the Safety Department{CAAAor Navy) and the Fire Prevention Bral"!ch.) . _. . . 
2. Building and/or Area Supervisor/Foreman/Representative will be contacted before work begins each day (hazardous lOcations 
especially). . . . 
3. All work shall be performed by competent, well trained, carefully supervised personnel. 
4. All work shall be performed in a manner equal or superior to normal.trade practices. . . ." . .... ..' .... . . 
5. During the performance of his/her duties a worker realizes he/she does not fully understand the Work to be.done; or the planned '. 
work has changed; hazards of the job have changed; the work must stop and advice from their supervisor and Fire Prevention must 
be obtained. . '. .' . . 
6. Welding or other tiot work is not permitted within 100 feet of a building, railcar, or vehicle containing explosives or ammunition 
unless approved by the Safety Department (CAAAor Na~) and the Fire Prevention Branch. FlamE:! permits for this type of work 
must be issued by the Fire Prevention Branch before such work is started.. .' . ..... '. . 
7. Drilling is not permitted in a room containing explosives, ammunition, or pyrotechnics, unless otherwise specified by the Safety 
Department(CAAA or Navy) and the Fire Prevention Branch; Drilling permits for this type 'of work must be issued by the Fire 
Prevention Branch before such work is started. 
8. Steel tools are not perrrlitted in a room containing explosives or propellants. Steel tools shall be used as little as possible in other 
rooms adjacent to rooms containing e~plosives or ammunition. 
9. On completion of work, the work area shall be cleaned so that the work areas is returned to as good or better condition than 
when the work began. ." . . 
10. Equipment that may have been contaminated with explosives shall be carefully' cleaned by an explosive operator and certified 
clean by the job supervisor before an employee may work on it. . . . • 
11. Contractors not in compliance with the above instructions and other requirements of this permit resulting in injury to person 

. and/or damage to property, may be liable for injury and/or damages incurred . 
. 12. Government employees not in compliance with the above instructions'and other conditions of this permit, resulting in injury to 
person(s) and/or damage to property, may be subject to disciplinary action.' , _ . 
13. Report all fires to the Fire Department (extension 911- Center Phones, and 854-1333/1100 - Cell Phones) .. 
14. If at any time dudng the progress of work explosive Contamination is discovered, the building supervisor and Fire Prevention 
must be notified, work shall be stopped and the contamination/hazard shall be removed by qualified personnel. 
15. The permit holder maybe held responsible forcondition(s) in. and around the work area. The permit holder must take positive 
action to inform his/her supervisor of any suspected hazardous con'dition(s) encountered or observed. .' 
16. All Flame Tool/Hot Work Permits issued for work in or on an explosive/pyrotechnics structure must be signed by the building 
supervisor or his designated representative, . 
17. A minimum of one person will be designated as a fire watch with the specified fire extinguisher in hand, during all hot work; 
The fire watch will be required to stay in the immediate hot tool work area for a minimum of 30 minutes to insure no fire starts' 
after the fact. . . . . '. . . . . . .' 
18. This permit may be revoked at any time that the permit holder is found to be in on~complicancewith the above instructions. 
or other conditions of this permit. 
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SURVEY DATA FOR MUSTARD GAS BURIAL GROUNDS (SWMU 1)
NSWCCRANE

CRANE, INDIANA

Ground Top of Top of'
LOCATION Northing Easting Surface Casing PVC

Elevation Elevation Elevation

OUP01A 1281020.63 3030584.88 ,671.31 NA NA
,01TP01B 1281007.11 .3030585.61 ',671.77 NA NA
OUP02A 1281051.64 3030582.48 669.93 NA NA
01TP02B 1281037.86 3030585.89 670.83 NA NA
OUP03A 1281011.70 3030622.68 671.59 NA' , NA
OUP03B 1281013.40 3030609.97 671.61 NA NA
OUP04A 1280990~00 3030586.46 672.57 NA. NA
OUP04B 1280976.83 3030587.09 672.81 NA NA
OUP05A 1281015.73 3030560.16 671.83 NA NA
01TP05B 1281019.24 3030548.40 671.44 NA NA
OUP06A 1281010.89 3030644.78 671.05· NA NA' ..
OUP06B 1281018.99 3030638.38 670.73 NA NA
OUP07A 1280958.90 3030620.36 672.89 NA NA
OUP07B 1280969.24 3030609.76 672.97 NA NA
01TP08A 1281054.15 .3030593.14 . 670.07 NA NA
OUP08B 1281044.28 3030599.54 670.6.1 NA NA

OU06 1280913.67 3030642.75 674.89 ' 677.13 677.06
OU07 1281022.92 3030574.81 671.73 673.88 673.47

01PNW 1281079.88 3030519.07 663.77 . NA NA
01PNE 1281000.45 3030867.59 NA NA NA
01PSW 1280895.63 3030418.68 665.17 NA NA
01PSE 1280716.38 3030712.82 ' 678.18 NA NA
01-06 1281351.06 3030702.83 595.79 NA '598.41
01-07 . ,1281420.07 3030422.46 ' 603.41 NA 605.81

. 01-15 .. 1281201.54 3030290.52 662.47 NA 665.64

TP = Test Pit
P= Post (4 boundary corners) ,

: OU06/0U07 - NewWells
01-06/01-07/01-15- Repaired Wells (PVC Pipe Only)
NOTE: 01 PNE is a calculated position - boundarY post could not be located

• 
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• 

'. 

SURVEY DATA FOR MUSTARD GAS BURIAL GROUNDS (SWMU 1) 
NSWCCRANE 

CRANE, INDIANA 

Ground 
LOCATION Northing Easting Surface 

Elevation 

Onp01A 1281020.63 3030584.88 ,671.31 
,01TP01B 1281007.11 . 3030585.61 ',671.77 
Onp02A 1281051.64 3030582.48 669.93 
01TP02B 1281037.86 3030585.89 670.83 
Onp03A 1281011.70 3030622.68 671.59 
Onp03B 1281013.40 3030609.97 671.61 
Onp04A 1280990~00 3030586.46 672.57 
Onp04B 1280976.83 3030587.09 672.81 
Onp05A 1281015.73 3030560.16 671.83 
01TP05B 1281019.24 3030548.40 671.44 
Onp06A 1281010.89 3030644.78 671.05· 
Onp06B 1281018.99 3030638.38 670.73 
Onp07A 1280958.90 3030620.36 672.89 
Onp07B 1280969.24 3030609.76 672.97 
01TP08A 1281054.15 . 3030593.14 . 670.07 
Onp08B 1281044.28 3030599.54 670.6.1 

On06 1280913.67 3030642.75 674.89 
On07 1281022.92 3030574.81 671.73 

01PNW 1281079.88 3030519.07 663.77 
01PNE 1281000.45 3030867.59 NA 
01PSW 1280895.63 3030418.68 665.17 
01PSE 1280716.38 3030712.82 ' 678.18 
01-06 1281351.06 3030702.83 595.79 
01-07 . ,1281420.07 3030422.46 ' 603.41 

. 01-15 .. 128120.1.54 3030290.52 662.47 

TP = Test Pit 
P= Post (4 boundary corners) , 

: On06/0n07 - New Wells 
01-06/01-07/01-15- Repaired Wells (PVC Pipe Only) 

Top of Top of' 
Casing PVC 

Elevation Elevation 

NA NA 
NA NA 
NA NA 
NA NA 
NA' , NA 
NA NA 
NA. NA 
NA NA 
NA NA 
NA NA 
NA NA' .. 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

' 677.13 677.06 
673.88 673.47 
. NA NA 

NA NA 
NA NA 
NA NA 
NA '598.41 
NA 605.81 
NA 665.64 

NOTE: 01 PNE is a calculated position - boundarY post could not be located 
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APPENDIX C.1

·SWMU 01 Soil Data Summaries, Round 3
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• &C-1· •
FR~QUENCIES OFDE'rECTION FOR CHEMICALS DETECTED IN TEST PIT SOILS

SWMU 01 - MUSTARD GAS BURIAL GROUND
.NSWC CRANE; CRANE, INDIANA

PAGE 1 of 1

Volatile 0

..

Sample
Containing

CAS Minimum Maximum Maximum Detection Range of
Number Chemical Concentration Concentration ; Units Concentration Frequency Nondetects

Volatile Organics
. 79:34-5 . 1,1,2,2-TETRACHLOROETHANE 20 J 24 ·UG/KG OHP020506 2/6 2-2

67-64-1 ACETONE· 41 J . 56 J UG/KG OHP010607 2/6. 17 - 27
75-15~0 CARBON DISULFIDE 1 J 3 J UG/KG . OHP010607 2/6 1- 1
79~01·6 TRICHLOROETHENE . 1 J 1 J UG/KG OHP050607 1/6 1- 1
75-69-4 TRICHLOROFLUOROMETHANE -11 11 UG/KG OHP080506 - 1/6 5-6

Associated Samples:
01 TP01 0607
OHP0:20506 .
OHP040607
OHP05060T
01TP060506
01TPOS0506

_Page 1

FR~QUENCIES OF DETECTION FOR CHEMICALS DETECTED IN TEST PIT SOILS 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

CAS 
Number Chemical 

Volatile Organics 
. 79:34-S· 1,1,2,2-TETRACHLOROETHANE 

67-64-1 ACETONE 
7S-1S~0 CARBON DISULFIDE 
79~01-6 TRICHLOROETHENE 
7S-69-4 TRICHLOROFLUOROMETHANE 

Associated Samples: 
01 TP01 0607 
OHP020506 . 
OHP040607 
01 TPOS060T 
01TP060S06 
01TPOSOS06 

. NSWC CRANE; CRANE, INDIANA 

PAGE 1 of 1 

.. 

Minimum Maximum 
Concentration Concentration ; Units 

20 .J · 24 ·UG/KG 
41 J · S6 J UG/KG 
1 J 3 J UG/KG 

. 1 J 1 J UG/KG 
·11 11 UG/KG 

· Page 1 

Sample 
Containing 
Maximum Detection 

Concentration Frequency 

OHP020S06 2/6 
OHP010607 2/6. 

. OHP010607 2/6 
OHPOS0607 116 
OHP080S06 1/6 

• 

Range of 
Nondetects 

2-2 
17 - 27 
1 - 1 
1- 1 
S-6 



TABLE'C-2

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN TEST PIT SOILS
SWMU 01 - MUSTARD GAS BURIAL GROUND. .. .

NSWC CRANE, CRANE, INDIANA.

LOCATION 01TP01 01TP01 01TP02 . 01TP04 01TP05 01TP06 01TP08
SAMPLE 01TP010607 01TP010607~D 01TP020506 . 01 TP040607 . 01TP050607 01 TP060506 01TP080506
MATRIX . S8 S8 S8 S8 S8 S8 S8
DEPTH RANGE 6·7 6·7 5·6 6·7 .6·7 5·6 5·6
QC.;..TYPE NM . FD NM NM NM NM NM
SAMPLE DATE 1/14/2004 .1/1412004 1/14/2004 111412004 . 1/15/2004 1/15/2004 1/15/2004
Volatile Or!:~anics (uglkg)
1,1,2,2-TETRACHLOROETHANE 2.U 2 U 24 2 UJ .. 2 U 2 U 20 J
ACETONE 56 J 24 U 41 J 27 U 26 U . 17 U 26 U
CARBON DISULFIDE 3 J 3 J 1 U 1 UJ 1 U 1 J 1 U
TRICHLOROETHENE 1 U 1 U 1 U 1 UJ 1 J 1U 1 U
TRICHLOROFLUOROMETHANE 5 U 5 U 5 U . 5 UJ 5 U 6 U 11

• • •• •

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
QC.;..TYPE 
SAMPLE DATE 
Volatile Organics (ug/kg) 
1,1,2,2-TETRACHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

• 

TABLE'C-2 

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN TEST PIT SOILS 
SWMIJ 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA. 

01TP01 01TP01 01TP02 01TP04 01TP05 
01TP010S07 01TP010S07~D 01TP02050S . 01 TP040S07 01TP050S07 

. S8 S8 S8 S8 S8 
S-7 S-7 5-S S-7 .S -7 
NM . FD NM NM NM 

1/14/2004 .1/1412004 1114/2004 111412004 . 1/15/2004 

2.U 2 U 24 2 UJ .. 2 U 
56 J 24 U 41 J 27 U 26 U 
3 J 3 J 1 U 1 UJ 1 U 
1 U 1 U 1 U 1 UJ 1 J 
5 U 5 U 5 U . 5 UJ 5 U 

, . 

01TPOS 01TP08 
01 TPOS050S 01TP08050S 

S8 S8 
5-S 5-S 
NM NM 

1/15/2004 1/15/2004 

2 U 20 J 
17 U 26 U 
1 J 1 U 
lU 1 U 
6 U 11 
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• ,.·C-3
FREQUENCIES OF DETE,CTION FOR CHEMICALS DETECTED IN GROUND WATER

SWMU 01 - MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA

PAGE 1 of 3

Sample Containing
Minimum Maximum . Maximum Detection Range of

Chemical Concentration Concentration Units Concentration . Frequency Nondetects
Volatile Or!lanics
1,1,1,2-TETRACHLOROETHANE 0,6 J 45 UG/L '01GWT0701 5/33 0.2 -0,2 .
1,1,2,2-TETRACHLOROETHANE '0.6 'J 660 UG/L 01GWT0701 . 16/34 0.3 -0.3
1,1,2-TRICHLOROETHANE 0.7 J 16 J UG/L 01GWT0701 . 13/34 0.2 -0,2
1,1-DICHLOROETHANE 0.5 J 0.5 J UG/L 01GWT0701 1/33 0:1 - 0,1
1,1-DICHLOROETHENE 0.5 J 4 J UG/L . 01GWT0701 5/33 0.2 -0.2
1,2-DICHLOROETHANE .1 17 J UG/L 01GWT0701 .6/33 0.2 - 0.2
2·BUTANONE 4 J 4 J UG/L 01GWT0402 1/33 . 1-.1
BROMODICHLOROMETHANE 3 'J 3 J UG/L 01GWT0701 1/33 0.2 - 0.2
CARBON DISULFIDE 0.5 J 0.5 J UG/L 01 GW0603 1/33 0.1·0,1
CARBON TETRACHLORIDE 10 J 10 J UG/L 01GWT0701 1/33 0.4 - 0.4
CHLOROFORM 0.5 J 790 UG/L 01GWT0701 12/34 0.2 - 0.2
CIS-1,2-DICHLOROETHENE 0,6 J 14 J. UG/L 01GWT0701 10/33 0,2 -0,2
ETHANE 0.001 J 0.09 J UG/L 01 GW0503 12/12 -
ETHENE 0.006 J 0.058 J UG/L 01GW1503 11/12 0.005 - 0.005
METHANE 0.03 J 56 J UG/L 01GW1503 12/12 -
METHYLENE CHLORIDE 15 J 15 J UG/L 01GWT0701 1/33 2-2
TETRACHLOROETHENE 1 J .130 UG/L 01GWT0701 12/34 0,1 - 0.1
TETRACHLOROETHENE 1 130 UG/L 01GWT0701 . 12/34 0.1 ~ 0.1
TRANS-1,2-DICHLOROETHENE 0.6 J 11 J UG/L 01GWT0701 6/33 0.1·0.1
TRICHLOROETHENE 1 620 UG/L 01GWT0701 17/34. 0.2 -0,2 .
VINYL CHLORIDE 1 J 1 J UG/L 01GWT0701 .1/33 0.1 - 0.1
Miscellaneous Parameters
ACETIC ACID 0.028 J 0.069 J MG/L 01 GW2402 11/12 0.07 - 0.07
BUTANOIC ACID 0.Q18 J 0.018 J MG/L OmW0203 2/12 0.07 - 0.07
CHLORIDE 0.77 J 93,7 MG/L 01GWT0502 12/12 -
HARDNESS 48 J 1010 J MG/L 01 GW0503 12/12 -
HYDROGEN 2 J 12 NM 01 GW1503 12/12 -
HYDROGEN . 2 12 NM 01GW1503 12/12 - .

LACTIC ACID 0,017 J . 0.073 J MG/L 01GW1503 9/12 .. 0.07 - 0.07
NITRITEINITRATE-N 0.15 0,29 . MG/L 01 GW2503 2/.12 0.1 -0.1
PYRUVIC ACID 0.02 J 0.02 J MG/L 01GW1503 1/12 0.07·0,07
SULFATE 15.6 840 MG/L 01 GW0503 12/12 -
TOTAL INORGANIC CARBON 260 980 MG/L 01GW1503 12/12 -

Page 1 .

•
FREQUENCIES OF DETE,Cm)N FOR CHEMICALS DETECTED IN GROUND WATER 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWC CRANE, CRANE, INDIANA 

PAGE 1 of 3 

Sample Containing 
Minimum Maximum . Maximum Detection 

Chemical Concentration Concentration Units Concentration . Frequency 
V I I 0 o atl e rganlcs 
1,1,1,2-TETRACHLOROETHANE 0,6 J 45 UG/L '01GWT0701 5/33 
1,1,2,2-TETRACHLOROETHANE '0,6 'J 660 UG/L 01GWT0701 . 16/34 
1,1,2-TRiCHLOROETHANE 0,7 J 16 J UG/L 01GWT0701 . 13/34 
1,1-DiCHLOROETHANE 0,5 J 0,5 J UG/L 01GWT0701 1/33 
1,1-DICHLOROETHENE 0,5 J 4 J UG/L . 01GWT0701 5/33 
1,2-DiCHLOROETHANE .1 17 J UG/L 01GWT0701 .6/33 
2-BUTANONE 4 J 4 J UG/L 01GWT0402 1/33 
BROMODiCHLOROMETHANE 3 'J 3 J UG/L 01GWT0701 1/33 
CARBON DISULFIDE 0,5 J 0,5 J UG/L 01 GW0603 1/33 
CARBON TETRACHLORIDE 10 J 10 J UG/L 01GWT0701 1/33 . 
CHLOROFORM 0,5 J 790 UG/L 01GWT0701 12134 
CiS-1,2-DICHLOROETHENE 0,6 J 14 J UG/L 01GWT0701 10/33 
ETHANE 0,001 J 0,09 J UG/L 01 GW0503 12112 
ETHENE 0,006 J 0,058 J UG/L 01GW1503 11112 
METHANE 0,03 J 56 J UG/L 01GW1503 12112 
METHYLENE CHLORIDE 15 J 15 J UG/L 01GWT0701 1/33 
TETRACHLOROETHENE 1 J .130 UG/L 01GWT0701 12134 
TETRACHLOROETHENE 1 130 UG/L 01GWT0701 . 12134 
TRANS-1,2-DICHLOROETHENE 0,6 J 11 J UG/L 01GWT0701 6/33 
TRICHLOROETHENE 1 620 UG/L 01GWT0701 17/34. 
VINYL CHLORiDE 1 J 1 J UG/L 01GWT0701 . 1/33 
Miscellaneous Parameters 
ACETIC ACID 0,028 J 0,069 J MG/L 01 GW2402 11112 
BUTANOIC ACiD 0,018 J 0,018 J MG/L OmW0203 2112 
CHLORIDE 0,77 J 93.7 MG/L 01GWT0502 12112 
HARDNESS 48 J 1010 J MG/L 01 GW0503 12112 
HYDROGEN 2 J 12 NM 01 GW1503 12112 
HYDROGEN 2 12 NM 01GW1503 12112 
LACTIC ACID 0,017 J 0,073 J MG/L 01GW1503 9/12 
NITRITEINITRATE-N 0,15 0,29 . MG/L 01 GW2503 21.12 
PYRUVIC ACID 0,02 J 0,02 J MG/L 01GW1503 1/12 
SULFATE 15,6 840 MG/L 01 GW0503 12112 
TOTAL iNORGANIC CARBON 260 980 MG/L 01GW1503 12112 

Page 1 . 

• 
Range of 

Nondetects 

0,2 -0,2 . 
0,3 -0,3 
0,2 - 0,2 
0,1 - 0,1 
0,2 -0,2 
0,2 - 0,2 
. 1 -,1 

0,2 - 0,2 
0,1 - 0,1 
0,4 - 0,4 
0,2 - 0,2 
0,2 -0,2 

-
0,005 - 0,005 

-
2-2 

0,1 - 0,1 
0,1 ~ 0,1 
0,1 - 0,1 
0,2 -0,2 . 
0,1 - 0,1 

0,07 - 0,07 
0,07 - 0,07 

-
-
-
- . 

.. 0,07 - 0,07 
0,1 -0,1 

0,07 - 0,07 
-
-
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TABLE C-3

. FREQUE~CIES OF DETECTION FOR CHEMICALS DETECTED IN GROUN9 WATER'
SWMU 01 - MUSTARD GAS BURIAL GROUND '.

NSWC CRANE, CRANE, INDIANA

.. PAGE 2 of 3
.-,

Sample Containing
Minimum Maximum. Maximum Detecti.on Range of

Chemical Concentration Concentration Units· Concentration Frequency· Nondetects
TOTAL ORGANIC CARBON 1 I J 1.9 I J MGlL 01 GW0203 10/12 5·5
Field Parameters
ALKALINITY 40 1000 > MGlL 01GWll03 11/12 . 10 ·10
CARBON DIOXIDE 12 140 MG/L 01GW1403 12/12 ·
DISSOLVED OXYGEN 0.05 5.5 MG/L 01 GW0203 12/12 ·
DISSOLVED OXYGEN· METER -0.04 6.75 MGlL ,OlGWT0601 32/32 -
FERROUS IRON 0 3.3 > MGlL 01 GW2402 12/12 0-0
FERROUS IRON 0 3.3 MGlL 01GW1503 12/12
FERROUS IRON 0 3.3 .> MG/L 01GW1003 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MG/L 01GW1403 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MG/L 01GW1902 12/12 ·
HYDROGEN SULFIDE H2S 0 0 ' MGlL 01GW0103 12/12 ·
HYDROGEN SULFIDE H2S 0 0 ' MGlL 01GWll03 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MGlL 01GW1503 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MGll 01 GW0503 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MG/L 01.GW1003 12/12 ·
HYDROGEN SULFIDE H2S 0 0 MGlL 01 GW2402, ' 12/12 -
HYDROGEN SULFIDE H2S 0 0 MGlL 01 GW2503 12/12 -
HYDROGEN SULFIDE H2S 0 0 ,MG/L 01GWT0502 12/12 -
HYDROGEN SULFIDE H2S 0 0 MGlL 01 GW0203 12/12 ·
MANGANESE' 0 22 > .MGlL 01GW1403 12/12 -

, NITRITE-N 0 .0.17 MGlL 01 GWl 003 12/12 -
OXIDATION REDUCTION POTENTIAL -149 346 MV 01GW1902 34/34 ..
PH 5.39 7.95 . S.U. 01GWC0103 34/34 -
SPECIFIC CONDUCTANCE 0.054 1297 ' MS/CM 01 GW2002 34/34 ·
SULFIDE . " 0 0.23 MGlL 01 GW2503 12/12 -
TEMPERATURE '5.31 ' , 11.58 C 01 GW2503 34/34 ·
TURBIDITY 0 105 NTU 01GW1802 34/34 -

•

Associated Samples:
01GW0103
01 GW0203
01 GW0203·D
01 GW0303

01GW1202
01GW1302'
01 GW1403
01 GW1503,

01 GW2503
01 GW2603,
01 GW2702
,OlGWC0103

.2
" •• 

TABLE C-3 

. FREQUENCIES OF DETECTION FOR CHEMICALS DETECTED IN GROUND WATER· 

Chemical 
TOTAL ORGANIC CARBON 
Freid Parameters 
ALKALINITY 
CARBON DIOXIDE 
DISSOLVED OXYGEN 
DISSOLVED OXYGEN - METER 
FERROUS IRON 
FERROUS IRON 
FERROUS IRON 
HYDROGEN SULFIDE H2S 
HYDROGEN SULFIDE H2S 
HYDROGEN SULFIDE H2S 
HYDROGEN SULFIDE (H2S 
HYDROGEN SULFIDE (H2S 
HYDROGEN SULFIDE (H2S 
HYDROGEN SULFIDE (H2S 
HYDROGEN SULFIDE H2S 
HYDROGEN SULFIDE (H2S) 
HYDROGEN SULFIDE (H2S) 
HYDROGEN SULFIDE (H2S) 
MANGANESE· 

, NITRITE-N 
OXIDATION REDUCTION POTENTIAL 
PH 
SPECIFIC CONDUCTANCE 
SULFIDE 
TEMPERATURE 
TURBIDITY 

Associated Samples: 
01GW0103 
01 GW0203 
01 GW0203-D 
01 GW0303 

- SWMU 01 - MUSTARD GAS BURIAL GROUND.··· -

Minimum 
Concentration 

1 

40 
12 

0.05 
-0.04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-149 
5.39 

0.054 
.. , 0 

5.31 
0 

01GW1202 
01GW1302' 
01 GW1403 
01 GW1503 ' 

I J 

NSWC CRANE, CRANE, INDIANA 

.. PAGE 2 of 3 

Maximum. 
Concentration 

1.9 

1000 
140 
5.5 
6.75 
3.3 
3.3 
3.3 
0 
0 
0 
0 
0 
0 
0 
.0 
0 
0 
0 
22 

' 0.17 
346 
7.95 ' 
1297 
0.23 

' , 11.58 
105 

01 GW2503 
01GW2603, 
01 GW2702 
,OlGWC0103 

I J 

> 

> 

.> 

> 

Units· 
MGlL 

MGlL 
MG/L 
MG/L 
MGlL 
MGlL 
MGlL 
MG/L 
MG/L 
MG/L 

. MGlL 
MGlL 
MGlL 
MGll 
MG/L 
MGlL 
MGlL 
.MG/L 
MGlL 

, MGlL 
MGlL 
MV 
S.U. 

' MS/CM 
MGlL 

C 
NTU 

Sample Containing 
Maximum 

Concentration 
01 GW0203 

01GWll03 
01GW1403 
01 GW0203 

.01GWT0601 
01 GW2402 
01GW1503 
01GW1003 
01GW1403 
01GW1902 
01GW0103 
01GWll03 
01GW1503 
01 GW0503 
01.GW1003 
01GW2402· . 
01 GW2503 

01GWT0502 
01 GW0203 
01GW1403 
01 GWl 003 
01GW1902 

01GWC0103 
01 GW2002 
01 GW2503 
01 GW2503 
01GW1802 

" 

.-, 

Detecti.on 
Frequency· 

10112 

11112 . 
12112 
12112 
32132 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
12112 
34/34 
34/34 
34/34 
12112 
34/34 
34/34 

Range of 
Nondetects 

5-5 

10 -10 
-
-
-

0-0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

. -
-
-
-
-
-

• 
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FREQUENCIES OF DETECTION FORCHEMICALS DETECTED IN GROUND WATER
SWMU 01· MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE,INDIANA

PAGE"3 of 3

,"

Sample Containing
Minimum Maximum Maximum Detection Range of

Chemical Concentration " Concentration Units Concentration Frequency Nondetects

•

01 GW0403
01 GW0503
01 GW0603
01 GW0702
01 GW0803
01 GW0903
01GW1003
01GW1103

01GW1702
01GW1802
01GW1902
01 GW2002
01GW2102
01 GW2202

"01GW2303
01GW2402 "

01GWT0204
01GWT0302
01GWT0402
01GWT0502
01GWT0601
01GWT0701

Page 3

• 

01 GW0403 
01 GW0503 
01 GW0603 
01 GW0702 
01 GW0803 
01 GW0903 
01GW1003 
01GW1103 

Chemical 

•• C-3" 

FREQUENCIES OF DETECTION FORCHEMICALS DETECTED IN GROUND WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE,INDIANA 

'" 

Minimum 
Concentration " 

01GW1702 
01GW1802 
01GW1902 
01 GW2002 
01GW2102 
01 GW2202 

" 01GW2303 
01GW2402 " 

PAGE"3 of 3 

Maximum 
Concentration 

01GWT0204 
01GWT0302 
01GWT0402 
01GWT0502 
01GWT060i 
01GWT0701 

Page 3 

Units 

Sample Containing 
Maximum 

Concentration 
" Detection 
Frequency 

• 
Range of 

Nondetects 



TA'BLE C-4 .
. - .

DATA FOR CHEMicALS DETECTED AT LEAST ONCE IN GROUND WATER.
SWMU 0.1 - MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 8

LOCATION 01-01 01·01 01-02 01·02 01·03 01·04 01-05 01-05 01·06
SAMPLE 01GW0103 01GW0103·D 01 GW0203 '01 GW0203·D 01GW0303 01GW0403 . 01GW0503 01 GW0503-D 01GW0603
MATRIX GW GW GW GW GW GW GW GW GW
DEPTH RANGE -. - - - .- - - _. -.
aCTYPE NM FD NM FD NM NM NM. FD . NM
SAMPLE DATE 1/2312004 1/2312004 1/26/2004 1/26/2004 1/19/2004 1/20/2004 1/27/2004 1/27/2004. 1/21/2004
Volatile Organics (ug/L)·
1,1,1,2-TETRACHLOROETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2- U 0.2 U 0.2 U
1,1,2,2-TETRACHLOROETHANE 0.3 U 0.3 U 52 J 59 0.3 U 0.3 U 6 6 0.3 U
1,1,2-TRICHLOROETHANE 0.2. U 0.2 U 0.7 J 1 0.2 U 0.2 U 5 5 0.2 U
1,1 cDICHLOROETHANE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1-DICHLOROETHENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2·DICHLOROETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2·BUTANONE 1 UJ 1 UJ 1 UR 1 U 1 U 1 U 1 U . 1 U 1 U
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CARBON DISULFIDE 0.1 U 0.1 U 0.1UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.5 J
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 UR 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
CHLOROFORM 0.2 U 0.2 U 1 J 2 0.7 J 0.2 U 0.2 U 0.2 U 0.2 U
CIS·1,2·DICHLOROETHENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 2 2 0.2 U
ETHANE 0.006 J 0.003 J 0.09 J
ETHENE 0.01 J 0.009 J 0.02 J
METHANE 0.24 J 0.04 J 0.49 J
METHYLENE CHLORIDE 2 U 2 U 2 UR 2 U 2 U 2 U 2 U 2 U . 2 U
TETRACHLOROETHENE 0.1 U 0.1 U 1 J 2 0.1 U 0.1 U . 1 1 0.1 U
TRANS·1,2-DICHLOROETHENE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
TRICHLOROETHENE 0.2 U 0.2 U 30 J 31 0.2 U 0.2 U 320 320 0.2 U
VINYL CHLORIDE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Miscellaneous Parameters
ACETJC ACID (MGlL\ 0.03 J 0.064 J 0.07UJ
BUTANOIC ACID (MGlL) 0.07 UJ 0.018 J 0.07 UJ
CHLORIDE (MGlL) 39.5 3 J _ 77 J
HARDNESS1MGlL\ 480 128 J 1010 J
HYDROGEN (NM) 5.8 2.1 9.7
LACTIC ACID (MGlL\ 0.02 J 0.07 UJ 0.07 'UJ
NITRITEINITRATE·N lMGlLl 0.1 U 0.1 U 0.1 U
PYRUVIC ACID (MGlL) . 0.07 UJ 0.07 UJ 0.07 UJ
SULFATE1MGlL\ 277 33.3 840
TOTAL INORGANIC CARBON (MGll..) 860 390 . 880

• •• •

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
aCTYPE 
SAMPLE DATE 
Volatile Organics (uglL)· 
1,1,1,2-TETRACHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1 cDICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2-DICHLOROETHANE 
2-BUTANONE 
BROMODICHLOROMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROFORM 
CIS-l,2-DICHLOROETHENE 
ETHANE 
ETHENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRANS-l,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Miscellaneous Parameters 
ACETIC ACID (MGlL) 
BUTANOIC ACID lMGlL) 
CHLORIDE (MGlL) 
HARDNESS (MGlL) 
HYDROGEN (NM) 
LACTIC ACID (MGlL) 
NITRITEINITRATE·N JMGlLL 
PYRUVIC ACID (MGlL) . 
SULFATE(MG/L) 
TOTAL INORGANIC CARBON {MGlLL 

• 

TABLE C-4 . 
. . 

DATA FOR CHEMicALS DETECTED AT LEAST ONCE IN GROUND WATER. 

01-01 
01GW0103 

GW 
-. 
NM 

1/2312004 

0.2 U 
0.3 U 
0.2. U 
0.1 U 
0.2 U 
0.2 U 
1 UJ 
0.2 U 
0.1 U 
0.4 U 
0.2 U 
0.2 U 

0.006 J 
0.01 J 
0.24 J 
2 U 

0.1 U 
0.1 U 
0.2 U 
0.1 U 

0.03 J 
0.07 UJ 

39.5 
480 
5.8 

0.02 J 
0.1 U 

0.07 UJ 
277 
860 

SWMU 0.1- MUSTARD GAS BURIAL GROUND 
NSWC CRANE, CRANE, INDIANA 

PAGE 1 OF 8 

01-01 01-02 01-02 01-03 
01GW0103-D 01 GW0203 ·01 GW0203-D 01GW0303 

GW GW GW GW 
- - - --
FD NM FD NM 

1/2312004 1/26/2004 1/26/2004 1119/2004 

0.2 U 0.2 UR 0.2 U 0.2 U 
0.3 U 52 J 59 0.3 U 
0.2 U 0.7 J 1 0.2 U 
0.1 U 0.1 UR 0.1 U 0.1 U 
0.2 U 0.2 UR 0.2 U 0.2 U 
0.2 U 0.2 UR 0.2 U 0.2 U 
1 UJ 1 UR 1 U 1 U 
0.2 U 0.2 UR 0.2 U 0.2 U 
0.1 U 0.1 UR 0.1 U 0.1 U 
0.4 U 0.4 UR 0.4 U 0.4 U 
0.2 U 1 J 2 0.7 J 
0.2 U 0.2 UR 0.2 U 0.2 U 

0.003 J 
0.009 J 
0.04 J 

2 U 2 UR 2 U 2 U 
0.1 U 1 J 2 0.1 U 
0.1 U 0.1 UR 0.1 U 0.1 U 
0.2 U 30 J 31 0.2 U 
0.1 U 0.1 UR 0.1 U 0.1 U 

0.064 J 
0.018 J 

3 J . 
128 J 

2.1 
0.07 UJ 
0.1 U 

0.07 UJ 
33.3 
390 

•• 

01-04 
01GW0403 . 

GW 
-
NM 

1120/2004 

0.2 U 
0.3 U 
0.2 U 
0.1 U 
0.2 U 
0.2 U 
1 U 

0.2 U 
0.1 U 
0.4 U 
0.2 U 
0.2 U 

2 U 
0.1 U . 
0.1 U 
0.2 U 
0.1 U 

01-05 01-05 01-06 
01GW0503 01 GW0503-D 01GW0603 

GW GW GW 
- -- --
NM. FD . NM 

1/27/2004 1/27/2004. 1/21/2004 

0.2 U 0.2 U 0.2 U 
6 6 0.3 U 
5 5 0.2 U 

0.1 U 0.1 U 0.1 U 
0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 
1 U ·1 U 1 U 

0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.5 J 
0.4 U 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 

2 2 0.2 U 
0.09 J 
0.02 J 
0.49 J 
2 U 2 U . 2 U 
1 1 0.1 U 

0.1 U 0.1 U 0.1 U 
320 320 0.2 U 

0.1 U 0.1 U 0.1 U 

0.07UJ 
0.07 UJ 

77 J 
1010 J 

9.7 
0.Q7 ·UJ 

0.1 U 
0.07 UJ 

840 
. 880 

• 



• . • C-4
,-

.DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE, CRANE, INDIANA
PAGE 2 OF 8

•
LOCATION . 01-01 01-01 01-02 01-02 01-03 01-04 01-05 01-05 01-06
SAMPLE 01 GW01 03 01GW0103·D 01GW0203 01 GW0203·D 01 GW0303 01 GW0403 01 GW0503 01GW0503·D 01 GW0603
MATRIX GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - " '

_. - . - .- - .- .-
aCTYPE NM FD NM FD NM NM NM FD NM
SAMPLE DATE 1/23/2004 1/23/2004 1/26/2004 ' 1/26/2004 111912004 1/20/2004 1/27/2004 '1/27/2004 1121/2004
TOTAL ORGANIC CARBON IMG/L) 1.4 J 1.9 J 1.7 J
Field Parameters
ALKALINITY 1MGIL) 175 68 250
CARBON DIOXIDE IMG/L) 40 15 40
DISSOLVED OXYGEN (MGlU 0.6 5.5 3
DISSOLVED OXYGEN· METER (MG/L) 0.16 3.96 5.58 0.01 1.58
FERROUS IRON (MG/L) . 0.86 0 2.2
HYDROGEN SULFIDE IH2S) (MGlL) 0 0 o .

, MANGANESE (MGlL) 3.4 0.1 1
NITRITE·N (MG/L) 0 0.004 0.006
OXIDATION REDUCTION POTENTIAL IMV) ··14.6 238 37.2 6.5 . -14.4 24
PH 6.31 6.33 6.6 6.83 6.96 6.95
SPECIFIC CONDUCTANCE IMS/CM) 0.796 .0.177 105 722 1.535 1.198
SULFIDE (MG/L) 0 0,03 0
TEMPERATURE I C) 11.08 8.12 5.42 8.52 8.64 10.56
TURBIDITY (NTU) 5.6 4.4 24 0.5 5 0.25

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
aCTYPE 
SAMPLE DATE 
TOTAL ORGANIC CARBON (MG/L) 
Field Parameters 
ALKALINITY (MGlL) 
CARBON DIOXIDE (MG/L) 
DISSOLVED OXYGEN (MGlL) 
DISSOLVED OXYGEN· METER (MG/L) 
FERROUSIRONJMG/Ll . 
HYDROGEN SULFIDE (H2S) (MG/L) 

. MANGANESE (MGlLt 
NITRITE·N (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE (MGlL) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

. • C-4 

.DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWCCRANE, CRANE, INDIANA 
PAGE 2 OF 8 

. 01-01 01-01 01-02 01-02 01-03 01-04 
01 GW01 03 0.1 GW01 03·D 01 GW0203 01 GW0203·D 01 GW0303 01 GW0403 

GW GW GW GW GW GW 
- - _. - . - .-.' 

NM FD NM FD NM NM 
1/23/2004 1/23/2004 1/26/2004 . 1/26/2004 1/19/2004 1/20/2004 

1.4 J 1.9 J 

175 68 
40 15 
0.6 5.5 
0.16 3.96 5.58 
0.86 0 

0 0 
3.4 0.1 
0 0.004 

··14.6 238 37.2 6.5 
6.31 6.33 6.6 6.83 
0.796 .0.177 105 722 

0 0,03 
11.08 8.12 5.42 8.52 
5.6 4.4 24 0.5 

• 
01-05 01-05 01-06 

01 GW0503 01GW0503·D 01 GW0603 
GW GW GW 
- .- .-

NM FD NM 
1/27/2004 '1/27/2004 112112004 

1.7 J 

250 
40 
3 

0.01 1.58 
2.2 
o . 
1 

0.006 
. ·14.4 24 

6.96 6.95 
1.535 1.198 

0 
8.64 10.56 

5 0.25 



TABLE C~4

DATA FOR CHEMicALS bETECTED AT L.EAST ONCE IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
PAGE30F8

LOCATION 01-07 01-oS 01·09 01.10 01·11 01·11 01·12 01-13 01·14 ' 01·15
SAMPLE 01 GW0702 01 GWOS03 01 GW0903 01GW1003 01GW1103 01GW1103·D 01GW1202 01 GW1302 01GW1403 01GW1503
MATRIX GW GW GW GW, GW GW GW GW GW GW
DEPTH RANGE - - - .- .- - - - - -
QCTYPE NM NM NM NM NM FD NM NM NM NM
SAMPLE DATE 1/1S/2004 1/1712004 1/1712004 1/2212004 1/24/2004 . 1/24/2004 1/23/2004 1/2212004 1/23/2004 112512004
Volatile Organics (uQlL)

",

1,1,1,2-TETRACHLOROETHANE 0.2. U 0.2 UJ 0.2 U 0.2 U 0.2 U ' 0.2 U ' 1 0.2 U 0.2 U 0.2 U
1,1,2,2-TETRACHLOROETHANE 0.3 U 4 J 0.3 U 0.3 U '0.3 U 0.3 U 320 32 ' 6 49
1,1,2-TRICHLOROETHANE '0.2 U 5 J 0.2 U 0.2 U 0.2 U 0.2 U 9 1 0.2 U 3
1,1-DICHLOROETHANE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1·DICHLOROETHENE 0.2 U 0.2 UJ 0.2 U ' 0.2 U 0.2 U 0.2 U 0.5 J 0.2 U 0.2 U ' 0.2 U
l,2·DICHLOROETHANE 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 2 0.2 U 0.2 U 1
2·BUTANONE 1 U 1 UJ 1 U 1 U 1 UJ 1 U 1. UJ 1 U 1 UJ 1 UJ
BROMODICHLOROMETHANE 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CARBON DISULFIDE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
CHLOROFORM 0.2 U 0.2UJ 0.2 U 0.2 U 0.2 U 0.2 U 9 BJ 0.8 J 0.2 U 1
CIS-l,2·DICHLOROETHENE 0.2 U 1 J 0.2 U 0.2 U 0.2 U 0.2 U 5 0.6 J 1 2,
ETHANE 0.002 J 0.001 J 0.002 J 0.046 J 0.051 J
ETHENE, 0.016 J 0.006 J 0.011 J 0.024 J 0.058 J
METHANE 0.07 J 0.03 J 0.03 J 0.37 J 56 J
METHYLENE CHLORIDE 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
TETRACHLOROETHENE 0.1 U 0.1 UJ 0.1 U 0.1 U 1 1 4 0.1 U 0.1 U 1

. TRANS-l,2-DICHLOROETHENE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 2 0.1 U 0.1 U 0.6 J
TRICHLOROETHENE . 0.2 U 10 J 0.2 U 0.2 U 3 4 220 18 21 51
VINYL CHLORIDE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Miscellaneous Parameters
ACETIC ACID (MGlL) 0.029 J 0.028 J 0.023 J ,0.06 J 0.046 J
BUTANOIC ACID (MGlL) 0.Q7 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
CHLORIDE (MGlL) 4.9 0.77 J 0.66 J' 68.7 80.2 J
HARDNESS (MGlL) 380 48 J 24 J 592 952 J
HYDROGEN (NM) 3.2 2 J 4.6 J 3.3 12
LACTIC ACID (MG/L) 0.017 J 0.02 J 0.07 UJ 0.024 J 0.073 J
NITRITEINITRATE·N (MGlL) 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
PYRUVIC ACID (MGlL) 0.Q7 UJ 0.07 UJ 0.Q7 UJ 0.07 UJ 0.02 J
SULFATE (MGlL) 88.2' 15.6 15.8 420 534
TOTAL INORGANIC CARBON (MGlL) 550 260 260 740 980

• •
')

•

TABLE C~4 

. . '.' .' 

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUr-,lD WATER 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
PAGE30F8 

LOCATION 01-07 01-oS 01·09 01.10 01·11 01·11 01·12 01·13 01·14 ' 01·15 
SAMPLE 01 GW0702 01 GWOS03 01 GW0903 01GW1003 01GW1103 01GW1103·D 01GW1202 01 GW1302 01GW1403 01GW1503 
MATRIX GW GW GW GW, GW GW GW GW GW GW 
DEPTH RANGE - - - .- .- - - - - -
QCTYPE NM NM NM NM NM FD NM NM NM NM 
SAMPLE DATE 1/1S/2004 1/17/2004 1/1712004 1/2212004 1/24/2004 . 1/24/2004 1/23/2004 1/2212004 1/23/2004 112512004 
Volatile Organics (uQlL) 

", 

1,1,1,2· TETRACHLOROETHANE 0.2. U 0.2 UJ 0.2 U 0.2 U 0.2 U ' 0.2 U ' 1 0.2 U 0.2 U 0.2 U 
1,1,2,2-TETRACHLOROETHANE 0.3 U 4 J 0.3 U 0.3 U '0.3 U 0.3 U 320 32 ' 6 49 
1,1,2-TRICHLOROETHANE '0.2 U 5 J 0.2 U 0.2 U 0.2 U 0.2 U 9 1 0.2 U 3 
1,1-DICHLOROETHANE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
1,1-DICHLOROETHENE 0.2 U 0.2 UJ 0.2 U ' 0.2 U 0.2 U 0.2 U 0.5 J 0.2 U 0.2 U ,0.2 U 
1,2-DICHLOROETHANE 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 2 0.2 U 0.2 U 1 
2-BUTANONE 1 U 1 UJ 1 U 1 U 1 UJ 1 U 1. UJ 1 U 1 UJ 1 UJ 
EiROMODICHLOROMETHANE 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
CARBON DISULFIDE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
CARBON TETRACHLORIDE 0.4 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
CHLOROFORM 0.2 U 0.2UJ 0.2 U 0.2 U 0.2 U 0.2 U 9 BJ 0.8 J 0.2 U 1 
CIS-1,2-DICHLOROETHENE 0.2 U 1 J 0.2 U 0.2 U 0.2 U 0.2 U 5 0.6 J 1 2, 
ETHANE 0.002 J 0.001 J 0.002 J 0.046 J 0.051 J 
ETHENE, 0.016 J 0.006 J 0.011 J 0.024 J 0.058 J 
METHANE 0.07 J 0.03 J 0.03 J 0.37 J 56 J 
METHYLENE CHLORIDE 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
TETRACHLOROETHENE 0.1 U 0.1 UJ 0.1 U 0.1 U 1 1 4 0.1 U 0.1 U 1 

. TRANS-1,2-DICHLOROETHENE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 2 0.1 U 0.1 U 0.6 J 
TRICHLOROETHENE . 0.2 U 10 J 0.2 U 0.2 U 3 4 220 18 21 51 
VINYL CHLORIDE 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Miscellaneous Parameters 
ACETIC ACID (MGlL) 0.029 J 0.028 J 0.023 J ,0.06 J 0.046 J 
BUTANOIC ACID (MGlL) 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 
CHLORIDE (MGlL) 4.9 0.77 J 0.66 J' 68.7 80.2 J 
HARDNESS (MGlL) 380 48 J 24 J 592 952 J 
HYDROGEN (NM) 3.2 2 J 4.6 J 3.3 12 
LACTIC ACID (MG/L) 0.017 J 0.02 J 0.07 UJ 0.024 J 0.073 J 
NITRITEINITRATE-N (MGlL) 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
PYRUVIC ACID (MGlL) 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.02 J 
SULFATE (MG/L) 88.2' 15.6 15.8 420 534 
TOTAL INORGANIC CARBON (MGlL) 550 260 260 740 980 

') 

• • • 



•• ·.C~4·
DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER

SWMU 01 • MUSTARD GAS BURIAL GROUND.
NSWC CRANE, CRANE, INDIANA

PAGE 4 OF 8

•
LOCATION 01-07 01-oS 01·09 01·10 01·11 01·11 01·12 01·13 01·14 01·15
SAMPLE' 01 GW0702 01 GWOS03 '01 GW0903 01 GW1 003 01GW1103 . 01GW1103·D 01GW1202 01GW1302 01GW1403 01GW1503
MATRIX

( GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - .-
QCTYPE NM NM NM NM .NM FD NM NM NM NM
SAMPLE DATE 111S/2004 1/1712004 1/1712004 1/2212004 1/24/2004 1/24/2004 1/23/2004 1/2212004 1/23/2004 1/25/2004
TOTAL ORGANIC CARBON (MGlL) 1.5 J 5 U 5 U 1.5 J 1.1 J
Field Parameters
ALKALINITY (MGlL)

...
250 1000 > 1000 > 240 325

CARBON DIOXIDE (MGlL) 25 37 42 .. 140 35
DISSOLVED OXYGEN (MGlL) 0.6 3 3 0.05 . 0.2
DISSOLVED OXYGEN - METER (MGlL) 0.76 0.48 2.67 1.56 5.09 0.53 ·0.64 . 0.47 -0.01
FERROUS IRON (MGlL) 3.3 > 0 0 2.8 3.3
HYDROGEN SULFIDE (H2S) (MG/L) 0 0 0 0 0
MANGANESE (MG/L) 2.5 0.3 0.3 22 > 4.2
NITRITE-N (MGlL) 0.17 . 0.001 0.005 0 0.007
OXIDATION REDUCTION POTENTIAL (MV) -49 -62 313 49.3 5.4 -11.9 159.6 -47 -7.7
PH .. 6.72 6.96 5.39 7.02 5.61 6.86 7.27 6.43 6.79
SPECIFIC CONDUCTANCE (MS/CM) 0.823 0.417 0.083 0.474 0.054 0.412 0.458 1.015 1.141
SULFIDE (MGlL) 0.03 0.02 0.01 0.05 0
TEMPERATURE (C) . 8.8 11.48 10.74 6.97 7.02 8.74 9.44 8.7 5.69
TURBIDITY (NTU) 0,1 1.86 2.7 7.96 7.3 24 0 6.7 2.4

~.

'. 
LOCATION 
SAMPLE, 
MATRIX 

( 

DEPTH RANGE 
QCTYPE 
SAMPLE DATE 
TOTAL ORGANIC CARBON (MGlL) 
Field Parameters 
ALKALINITY (MGlL) 
CARBON DIOXIDE (MGlL) 
DISSOLVED OXYGEN (MGlL) 
DISSOLVED OXYGEN - METER (MGlL) 
FERROUS IRON (MGlL) 
HYDROGEN SULFIDE (H2S) (MG/L) 
MANGANESE (MG/L) 
NITRITE-N (MGlL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH , . 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE (MGlL) 
TEMPERATURE (C) . 
TURBIDITY (NTU) 

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER 
SWMU 01 • MUSTARD GAS BURIAL GROUND, 

NSWC CRANE, CRANE, INDIANA 
PAGE 4 OF 8 

01-07 01-oS 01·09 01·10 01-11 01·11 01·12 
01 GW0702 01 GWOS03 '01 GW0903 01 GWl 003 01GW1103 ' 01GW1103·D 01GW1202 

GW GW GW GW GW GW GW 
- - - - - - -
NM NM NM NM .NM FD NM 

111S/2004 1/1712004 1/1712004 1/2212004 1/24/2004 1/24/2004 1/23/2004 
1.5 J 5 U 5 U 

" . 
250 1000 > 1000 > 
25 37 42 ,. 

0.6 3 3 
0.76 0.48 2.67 1.56 5.09 0.53 

3.3 > 0 0 
0 0 0 

2.5 0.3 0.3 
0.17 0.001 0.005 

-49 -62 313 49.3 5.4 -11.9 
6.72 6.96 5.39 7.02 5.61 6.86 
0.823 0.417 0.083 0.474 0.054 0.412 

0.03 0.02 0.01 
8.8 11.48 10.74 6.97 7.02 8.74 
0,1 1.86 2.7 7.96 7.3 24 

• 
01·13 01·14 01·15 

01GW1302 01GW1403 01GW1503 
GW GW GW 
- - .-
NM NM NM 

1/2212004 1/23/2004 1/25/2004 
1.5 J 1.1 J 

240 325 
140 35 
0.05 . 0.2 

,0.64 ' 0.47 -0.01 
2.8 3.3 
0 0 

22 > 4.2 
0 0.007 

159.6 -47 ·7.7 
7.27 6.43 6.79 
0.458 1.015 1.141 

0.05 0 
9.44 8.7 5.69 

0 6.7 2.4 



TABLEC-4

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER
, SWMU 01· MUSTARD GAS BURIAL GROUND'

NSWC CRANE, CRANE, INDIANA
PAGE 5 OF8

LOCATION 01:-17 01·18, 01·19 01·20 ' 01·20 01·21 01·22 01·23 01·24 ' 01·25
SAMPLE 01 GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102 01 GW2202 01 GW2303 01 GW2402 01 GW2503
MATRIX GW GW GW GW GW GW 'GW GW GW GW
DEPTH RANGE - - - - _. - - - - -
aCTYPE NM NM NM NM FD NM NM NM NM NM
SAMPLE DATE 1/20/2004 1/23/2004 1/25/2004 1/21/2004 1/21/2004 111812004 1/24/2004 112012004 1/21/2004 1/21/2004
Volatile Oraanics (ug/L) , ,
1,1 ,1 ,2-TETRACHLOROETHANE 0.6 J 0.2 U 0.2 U 0.2 U" 0.2 U 0.2 U 2 0.2 U 0.2 U 1
1,1,2,2·TETRACHLOROETHANE 8 0.3U 280 37 31 '0.3 U 71 '0.3 U 0.3 U 29
1,1,2·TRICHLOROETHANE 0.9 J 0.2 U 0.8 J .0.8 J 0.6 J 0.2 U 4 0.2 U 0.2 U 2
1,1·DICHLOROETHANE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
1,1·DICHLOROETHENE 0.5 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.9 J 0.2 U 0.2 U 0.5 J
1,2-DICHLOROETHANE 1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U , 4 0.2 U 0.2 U 2
2·BUTANONE 1 U ' 1 UJ 1 U 1 U 1 U 1 U 1 UJ 1 U ,1 U 1 U
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CARBON DISULFIDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
CHLOROFORM 5 0.2 U 2 J 0.5 J 0.2 U 0.2 U 15 0.2 U 0:2 U 7
CIS·1,2-DICHLOROETHENE 1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U , 4 0.2 U 0.2 U 2
ETHANE 0.04 J 0.01 J 0.026 J
ETHENE 0.013 J 0.005 UJ 0.012 J
METHANE 11 J 1.4 J 0.16 J
METHYLENE CHLORIDE 2 U 2 U ' 2 U 2 U 2 U 2 U , 2 U 2 U 2 U 2 U
TETRACHLOROETHENE 1 0.1 U 2 0.1 U 0.1 U 0,1 U 3 1 0.1 U 1
TRANS·1,2·DICHLOROETHENE 0.9 J 0.1 U 0.1U 0.1 U 0.1 U 0.1 U 2 0.1 U 0.1 U 0.9 J
TRICHLOROETHENE 56 0.2 U 380 25 20 0.2 U 150 0.2 U 0.2 U 96
VINYL CHLORIDE 0.1 U 0.1 U 0.1 U' . 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Miscellaneous Parameters
ACETIC ACID (MGlLl 0.032 J 0.069J 0.04 J
BUTANOIC ACID (MGlL)

,
0.07 UJ 0.07 UJ 0.07 UJ

CHLORIDE (MGlL) 46.6 J .' 4.4 41.4
HARDNESS (MGlL) 496J 236 544
HYDROGEN (NM) 2.4 2 2.5
LACTIC ACID (MGlL) 0.018 J ·0.06 J 0.033 J
NITRITEINITRATE·N (MGlL) 0.15 0.1 U 0.29
PYRUVIC ACID (MGlL) 0.07 UJ . 0.07 UJ . 0.07 UJ
SULFATE (MGlL) 286 17.8 348
TOTAL INORGANIC CARBON (MGlL) 780 390 670

• •• •

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
aCTYPE 
SAMPLE DATE 
Volatile Organics (ug/L) . 
1,1 ,1 ,2-TETRACHLOROETHANE 
1,1,2,2·TETRACHLOROETHANE 
1,1,2· TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,1·DICHLOROETHENE 
1,2-DICHLOROETHANE 
2-BUTANONE 
BROMODICHLOROMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROFORM 
CIS-l,2-DICHLOROETHENE 
ETHANE 
ETHENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRANS·l,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Miscellaneous Parameters 
ACETIC ACID (MGlL) 
BUTANOIC ACID (MGlL) . 
CHLORIDE lMGlIJ 
HARDNESS (MGlL) 
HYDROGEN (NM) 
LACTIC ACID (MGlL) 
NITRITEINITRATE-N (MGlL) 
PYRUVIC ACID (MGlL) 
SULFATE (MGlL) 
TOTAL INORGANIC CARBON (MGlL) 

• 

TABLEC-4 

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER 
. SWMU 01 - MUSTARD GAS BURIAL GROUND· 

NSWC CRANE, CRANE, INDIANA 
PAGE 5 OF 8 

01:-17 01·18 01-19 01·20 . 01·20 01·21 01·22 
01 GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2l02 01 GW2202 

GW GW GW GW GW GW ·GW 

- - - - _. - -
NM NM NM NM FD NM NM 

1/20/2004 1123/2004 1125/2004 1/21/2004 1/21/2004 111812004 1/24/2004 
, 

0.6 J 0.2 U 0.2 U 0.2 U .. 0.2 U 0.2 U 2 
8 0.3U 280 37 31 ·0.3 U 71 

0.9 J 0.2 U 0.8 J .0.8 J 0.6 J 0.2 U 4 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.5 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.9 J 

1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . 4 
1 U . 1 UJ 1 U 1 U 1 U 1 U 1 UJ 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

5 0.2 U 2 J 0.5 J 0.2 U 0.2 U 15 
1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . 4 

0.04 J 
0.013 J 

11 J 
2 U 2 U 2 U 2 U 2 U 2 U . 2 U 
1 0.1 U 2 0.1 U 0.1 U 0,1 U 3 

0.9 J 0.1 U O.lU 0.1 U 0.1 U 0.1 U 2 
56 0.2 U 380 25 20 0.2 U 150 

0.1 U 0.1 U 0.1 U' 0.1 U 0.1 U 0.1 U 0.1 U 

0.032 J 
0.07 UJ 
46.6 J . 
496J 

2.4 
0.018 J 

0.15 
0.07 UJ 

286 
780 

•• 

01·23 01·24 ·01·25 
01 GW2303 01 GW2402 01 GW2503 

GW GW GW 
- - -
NM NM NM 

112012004 1/21/2004 1/21/2004 

0.2 U 0.2 U 1 
·0.3 U 0.3 U 29 
0.2 U 0.2 U 2 
0.1 U 0.1 U 0.1 U 
0.2 U 0.2 U 0.5 J 
0.2 U 0.2 U 2 
1 U 1 U 1 U 

0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 
0.2 U 0:2 U 7 
0.2 U 0.2 U 2 

0.01 J 0.026 J 
0.005 UJ 0.012 J 

1.4 J 0.16 J 
2 U 2 U 2 U 

1 0.1 U 1 
0.1 U 0.1 U 0.9 J 
0.2 U 0.2 U 96 
0.1 U 0.1 U 0.1 U 

0.069 J 0.04 J 
0.07 UJ 0.07 UJ 

4.4 41.4 
236 544 
2 2.5 

·0.06 J 0.033 J 
0.1 U 0.29 

. 0.07 UJ 0.07 UJ 
17.8 348 
390 670 

• 



• aC-4
" DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER

SWMU 01 - Ml,JSTARD GAS BURIAL GROUND
NSWc; CRANE, CRANE, INDIANA.

PAGE 6 OFB·

•
LOCATION 01-1-7 01·18 01·19 01·20 01·20 . 01·21 01·22 01·23 01·24 01·25
SAMPLE 01 GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102· 01GW2202 . 01 GW2303 . 01GW2402 01 GW2503
MATRIX GW GW GW GW GW . GW GW GW GW GW
DEPTH RANGE - - - - - - - - - -
QCTYPE .- NM NM NM NM FD NM NM

-
NM NM NM

SAMPLE DATE 1/20/2004 1/23/2004 1/25/2004 1/21/2004 1/21/2004 1/18/2004 1/24/2004 1/20/2004 1/21/2004 1/21/2004
TOTAL ORGANIC CARBON (MGlL) 1.4 J 5 U 1.5 J
Field Parameters
ALKALINITY (MG/L) 260 180 . 10 U
CARBON DIOXIDE (MG/L) 18 12 25
DISSOLVED OXYGEN (MGlL) 3 ' - 0.2 0.25
DISSOLVED OXYGEN - METER (MGlL) 2.5 1.2 1.46 . 2.1 0.58 0.79 1.31 2.18 0.31
FERROUS IRON (MGlL) 0.01 3.3 > 0.03
HYDROGEN SULFIDE (H2S) (MGlL) 0 0 0
MANGANESE (MGlL) 0 1.5 0
NITRITE-N (MGlL) o . 0.006 0
OXIDATION REDUCTION POTENTIAL (MV) 55.9 -53.1 346 8.4 -62 76 -149 -90 52.7
PH 6.23 ·7.24 7.01 6.02 6.78 6.96 7.6 7.1 7.05
SPECIFIC CONDUCTANCE (MS/CM) 661 0.509 0.866 1297 0.618 0.915 1.305 0.313 1032
SULFIDE (MGlL) 0.03 .' 0.01 0.23
TEMPERATURE (C) 11.51 8.62 8.35 9.51 8.95 9.48 7.72 9.75 11.58
TURBIDITY (NTU) 0.4 105 .1.4. 0.73 0.3 3.5 9.5 3.2 86.7

. LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
QCTYPE .-

SAMPLE DATE 
TOTAL ORGANIC CARBON (MGlL) 
Field Parameters 
ALKALINITY (MG/L) 
CARBON DIOXIDE lMG/L) 
DISSOLVED OXYGEN (MGlL) 
DISSOLVED OXYGEN - METER {MGlLL 
FERROUS IRON (MGlL) 
HYDROGEN SULFIDE (H2S) (MGlL) 
MANGANESE (MGlL) 
NITRITE-N (MGlL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE (MGlLt 
TEMPERATURE (C) 
TURBIDITY (NTU) 

" DATA FOR CHEMICALS DETECTED AT LEAsT ONCE IN GROUND WATER 
SWMU 01 - Ml,ISTARD GAS BURIAL GROUND 

NSWc; CRANE, CRANE, INDIANA. 
PAGES OFB· 

01-1-7 01·18 01·19 01·20 01·20 . 01·21 01·22 
01 GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102· 01GW2202 . 

GW GW GW GW GW . GW GW 
- - - - - - - -NM NM NM NM FD NM NM 

1/20/2004 1/23/2004 1/25/2004 1/21/2004 1/21/2004 1/18/2004 1/24/2004 
1.4 J 

260 
18 
3 ' -

2.5 1.2 1.46 . 2.1 0.58 0.79 
0.01 

0 
0 
o . 

55.9 -53.1 346 8.4 ·62 76 
6.23 ·7.24 7.01 6.02 6.78 6.96 
661 0.509 0.866 1297 0.618 0.915 

0.03 
11.51 8.62 8.35 9.51 8.95 9.48 
0.4 105 .1.4. 0.73 0.3 3.5 

• 
01·23 01·24 01·25 

01 GW2303 . 01GW2402 01 GW2503 
GW GW GW 
- - -
NM NM NM 

1/20/2004 1/21/2004 1/21/2004 
5 U 1.5 J 

180 . 10 U 
12 25 
0.2 0.25 

1.31 2.18 0.31 
3.3 > 0.03 

0 0 
1.5 0 

0.006 0 
-149 -90 52.7 
7.6 7.1 7.05 

1.305 0.313 1032 
.' 0.01 0.23 

7.72 9.75 11.58 
9.5 3.2 86.7 



}

TABLE C-4

DATA FOR CHEMicALS DETECTED AT lEAST ONCE IN GROUND WATER.
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWCCRANE, CRANE, INDIANA
PAGE70F8

LOCATION 01·26 01-27 01C01 OH02 OH03 01104 OH05 OH06 OH07
SAMPLE 01 GW2603 01 GW2702 01GWC0103 01GWT0204 01GWT0302 01GWT0402 01GWT0502 01 GWT0601 01 GWT0701
MATRIX GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - .-. _. .- - - -
aCTYPE NM NM NM NM NM NM NM . NM NM
SAMPLE DATE 1/2412004 1/23/2004 . 1/26/2004 1/24/2004 1/25/2004 1/25/2004 1/2212004 1/23/2004 1/24/2004
Volatile Organics (ug/L)
1,1,1,2-TETRACHLOROETHANE 0.2·U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U· 45
1,1,2,2·TETRACHLOROETHANE 0.3 U .0.6 J 0.3 U 0.3 U 0.3 U 0.3 U 3 0.3 U 660
1,1,2·TRICHLOROETHANE 0.2 U 0.2 U· 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 16 J
1,1·DICHLOROETHANE 0.1 U 0.1 U O.lU 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U . 0.5 J
1,1-DICHLOROETHENE 0.2 U 0.2 U· 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 J
1,2·DICHLOROETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 17 J
2·BUTANONE 1 UJ 1 UJ 1 U 1 UJ 1 U 4 J 1 U 1 UJ 1 UJ
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 3 J
CARBON DISULFIDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 10 J
CHLOROFORM 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 790
CIS·l,2·DICHLOROETHENE 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 14 J
ETHANE 0.004 J
ETHENE 0.046 J
METHANE 0,19 J
METHYLENE CHLORIDE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 15 J
TETRACHLOROETHENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U . 130
TRANS-l,2·DICHLOROETHENE 0.1 U 0.1 U 0.1 U ·0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 11 J
TRICHLOROETHENE 0.2 U 0.2 U 1 0.2 U 0.2 U 0.2 U 3 0.2 U 620
VINYL CHLORIDE 0.1. U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 1 J
Miscellaneous Parameters
ACETIC ACID (MGlL\ . 0.05 J
BUTANOIC ACID (MGlL) 0.07 UJ
CHLORIDE (MGlL\ 93.7
HARDNESS (MG/L) 872
HYDROGEN (NMl 2.5
LACTIC ACID (MG/L) 0.034 J
NITRITEINITRATE-N (MG/L\ 0.1 U
PYRUVIC ACID (MG/L) 0.07 UJ
SULFATE (MGlL) 778
TOTAL INORGANIC CARBONTMGlL\ 740

• • •

.. ) 

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
aCTYPE 
SAMPLE DATE 
Volatile Organics (uglL) 
1,1,1,2-TETRACHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2-DICHLOROETHANE 
2-BUTANONE 
BROMODICHLOROMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROFORM 
CIS-1,2-DICHLOROETHENE 
ETHANE 
ETHENE 
METHANE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Miscellaneous Parameters 
ACETIC ACID (MGJL) . 
BUTANOIC ACID (MGJL} 
CHLORIDE (MGJL) 
HARDNESS (MG/L) 
HYDROGEN (NM) 
LACTIC ACID (MG/L) 
NITRITEINITRATE·N (MG/L) 
PYRUVIC ACID (MG/L) 
SULFATE (MG/L) 
TOTAL INORGANIC CARBON (MGJL) 

• 

TABLE C-4 

DATA FOR CHEMicALS DETECTED AT lEAST ONCE IN GROUND WATER. 

01-26 
01 GW2603 

GW 

-
NM. 

1/2412004 

0.2·U 
0.3 U 
0.2 U 
0.1 U 
0.2 U 
0.2 U 
1 UJ 
0.2 U 
0.1 U 
0.4 U 
0.2 U 
0.2U 

2 U 
0.1 U 
0.1 U 
0.2 U 
0.1. U 

SWMU 01 - MUSTARD GAS BURIAL GROUND 
NSWC.CRANE, CRANE, INDIANA 

PAGE70F8 

01-27 01C01 OH02 OH03 
01 GW2702 01GWC0103 01GWT0204 01GWT0302 

GW GW GW GW 
- - --. --
NM NM NM NM 

1/23/2004 . 1/26/2004 1/24/2004 1/25/2004 

0.2 U 0.2 U 0.2 U 0.2 U 
.0.6 J 0.3 U 0.3 U 0.3 U 
0.2 U· 0.2 U 0.2 U 0.2 U 
0.1 U 0.1U 0.1 U 0.1 U 
0.2 U· 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
1 UJ 1 U 1 UJ 1 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 

2 U 2 U 2 U 2 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U ·0.1 U 0.1 U 
0.2 U 1 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 

• 

OH04 
01GWT0402 

GW 
--
NM 

1/25/2004 

0.2 U 
0.3 U 
0.2 U 
0.1 U 
0.2 U 
0.2 U 
4 J 

0.2 U 
0.1 U 
0.4 U 
0.2 U 
0.2 U 

2 U 
0.1 U 
0.1 U 
0.2 U 
0.1 U 

OH05 OH06 OH07 
01GWT0502 01 GWT0601 01 GWT0701 

GW GW GW 

- - -
NM NM NM 

1/2212004 1/23/2004 1/24/2004 

0.2 U 0.2 U· 45 
3 0.3 U 660 

0.2 U 0.2 U 16 J 
0.1 U 0.1 U . 0.5 J 
0.2 U 0.2 U 4 J 
0.2 U 0.2 U 17 J 
1 U 1 UJ 1 UJ 

0.2 U 0.2 U 3 J 
0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 10 J 
0.2 U 0.2 U 790 
0.2 U 0.2 U 14 J 

0.004 J 
0.046 J 
0,19 J 
2 U 2 U 15 J 

0.1 U 0.1 U . 130 
0.1 U 0.1 U 11 J 

3 0.2 U 620 
0.1 U 0.1 U 1 J 

0.05 J 
0.07 UJ 

93.7 
872 
2.5 

0.034 J 
0.1 U 

0.07 UJ 
778 
740 

• 
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DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER
SWMU 01 - MUSTARD GAS BURIAL GROUND··. .... .

NSWC CRANE, CRANE, INDIANA
PAGE 6 OF 6

••
LOCATION 01·26 01·27 01C01 OH02 OH03 OH04 OH05 OH06 OH07
SAMPLE 01 GW2603 01GW2702 01GWC0103 01GWT0204 01GWT0302 01GWT0402 01GWT0502. 01GWT0601 01GWT0701 .
MATRIX GW GW GW GW GW GW ·GW GW GW
DEPTH RANGE - - - - .- - - ... -
QCTYPE NM . NM NM . NM NM NM NM· NM NM
SAMPLE DATE 1/24/2004 1/23/2004 1/26/2004 . 1/24/20Q4 1/25/2004 1/25/2004 1/2212004 1/23/2004 1/24/2004
TOTAL ORGANIC CARBON (MGlL) 1 J
Field Parameters
ALKALINITY (MG/L) 40
CARBON DIOXIDE (MG/Ll .. 35
DISSOLVED OXYGEN (MGlL) 0,5
DISSOLVED OXYGEN· METER (MGlLl -0.04 0.26 0,01 0 0,28 0.49 1.38 6.75 1.33
FERROUS IRON (MG/L) 0.35
HYDROGEN SULFIDE (H2S1 (MGlL) 0
MANGANESE (MGIL) 9,5
NITRITE·N (MG/L) 0.004
OXIDATION REDUCTION POTENTIAL (MV) . 34.4 ·25.7 ·10,8 38.3 40.9 -6.4 . 198 196 185
PH 6.82 7.14 7.95 5.76 7.29 7,8 5.73 ·6.18 6,25
SPECIFIC CONDUCTANCE (MS/CM) 1.111 0.775 0.337 2,299 0.562 0.287 1.044 1.178 1.238
SULFIDE (MG/L) 0
TEMPERATURE (C) 10.51 8.75 5,31 6,94 8,21 8.73 6.55 8.16 7,82
TURBIDITY (NTU) 8 8.5 25 8.1 8.8 9,5. 8.2 9,8 10

LOCATION 
SAMPLE 
MATRIX 
DEPTH RANGE 
QCTYPE 
SAMPLE DATE 
TOTAL ORGANIC CARBON (MGlL) 
Field Parameters 
ALKALINITY (MG/L) 
CARBON DIOXIDE (MG/L) 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L) 
FERROUS IRON (MG/L) 
HYDROGEN SULFIDE (H2S) (MGlL) 
MANGANESE (MG/L) 
NITRITE-N (MG/L) 
OXIDATION REDUCTION POTENTIAL (MVl 
PH 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE (MG/L) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

DATA FOR CHEMICALS DETECTED AT LEAST ONCE IN GROUND WATER 
SWMU 01 - MUSrARDGAS BURIAL GROUND·· 

NSWC CRANE, CRANE, INDIANA 
PAGE 6 OF 6 

01-26 01-27 01C01 OH02 OH03 01T04 
01 GW2603 OmW2702 01GWC0103 01GWT0204 01GWT0302 01GWT0402 

GW GW GW GW GW GW 

- - - - -- -
NM . NM NM . NM NM NM 

1/24/2004 1/23/2004 1/26/2004 . 1/24/20Q4 1/25/2004 1/25/2004 

.. 

-0.04 0.26 0.01 ° 0.28 0.49 

. 34.4 ·25.7 ·10.8 38.3 40.9 ·6.4 
6.82 7.14 7.95 5.76 7.29 7.8 

1.111 0.775 0.337 2.299 0.562 0.287 

10.51 8.75 5.31 6.94 8.21 8.73 
8 8.5 25 8.1 8.8 9.5. 

•• 
OH05 OH06 OH07 

01GWT0502. 01GWT0601 01GWT0701 . 
·GW GW GW 
- ... -
NM· NM NM 

1/22/2004 1/23/2004 1/24/2004 
1 J 

40 
35 
0.5 
1.38 6.75 1.33 
0.35 

° 9.5 
0.004 
. 198 196 185 
5.73 ·6.18 6.25 
1.044 1.178 1.238 

° 6.55 8.16 7.82 
8.2 9.8 10 
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COMPL.ETEGR~ATER DATA SET
SwMu 01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF9

•
LOCAT!ON 01-01 01-01 01-02 01-02 01-03 01·04 01-05 01-05 01-06 01-07 01-08 01-09 01010
SAMPLE 01 GW01 03 01 GW0103-D 01 GW0203 01 GW0203·D 01 GW0303 01 GW0403 01 GW0503 01 GW0503·D 01 GW0603 01 GW0702 01 GW0803 01 GW0903 01GW1003
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE -' - - - - - - - - - - - -
aCTYPE ,NM:: ',: FD NM FD NM NM NM FD NM NM NM NM NM
SAMPLE DATE 1123/2004' 112312004 112612004 , 112612004 1N912004 1120/2004 1/2712004 1/27/2004 1/21/2004 1/1812004 1N7/2004 1/1712004 1/2212004
Volatile Organics (ug/L)

, 1,1,1,2·TETRACHLOROETHANE 0.2 U 0.2 U 0.2 UR 02 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
1,1,1·TRICHLOROETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 UJ 02 U 0.2 U
1,1,2,2-TETRACHLOROETHANE 0.3 U 0.3 U 52 J 59 0.3 U 0.3 U 6 6 0.3 U 0.3 U 4 J 0.3 U 0.3 U
1,1,2·TRICHLOROETHANE 0.2 U 0.2 U 0.7 J 1 0.2 U 0.2 U 5 5 0.2 U 0.2 U 5 J 0.2'U 0.2 U
1,1·DICHLOROETHANE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
1,1·DICHLOROETHENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U'
1,2,3-TRICHLOROPROPANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U ' 0.2 U
1,2-DIBROMO-3-GHLOROPROPANE 0.5 U 0.5 U 0.5 UR 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5UJ 0.5 U 0.5 U
1,2-DIBROMOETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ ' 0.2 U 0.2 U
1,2-DICHLOROETHANE 0.2 U 02 U 02 UR 02 U 02 U 0.2 U 0.2 U 0.2 U 0.2 U 02 U 0.2 UJ 0.2 U 0.2 U
1,2-DICHLOROPROPANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
1A·DIOXANE 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR
2-BUTANONE 1 UJ 1 UJ 1 UR 1 U 1 U 1 U 1 U IU' 1 U 1 U 1 UJ 1 U 1 U
2·HEXANONE 0.5 U 0.5 U 0.5 UR 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U
3-CHLOROPROPENE O.lU 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
4·METHYL-2·PENTANONE 0.4 U 0.4 U 0.4 UR 0.4 U " 0.4 U 0.4 U 0.4 U 0.4 U ' 0.4 U 0.4 U 0.4 UJ 0.4 U 0.4 U
ACETONE 0.5 UR 0.5 UR 0:5 UR 0.5 UR 1 U 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 1 U 0.5 UR 0.5 UR
ACETONITRILE 2 U 2 U 2 UR 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 2 U
ACROLEIN 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4UR 4 UR 4 UR 4 UR 4 UR 4 UR
ACRYLONITRILE 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR
BENZENE -' 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U ' 0.2 U
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
BROMOFORM 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
BROMOMETHANE 0.3 U 0.3 U 0.3 UR 0.3 U ' 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U
CARBON DISULFIDE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U . 0.1 U 0.1 U 0.5 J 0.1 U 0.1 UJ 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 UR 0.4 U 0.4 U ' ,0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ 0.4 U 0.4 U
CHLOROBENZENE 0.2 U 0.2 U . 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
CHLORODIBROMOMETHANE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ . 0.2 U 0.2 U
CHLOROETHANE 0.3 U 0.3 U 0.3 UR O.3"U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U
CHLOROFORM 0.2 U ' 0.2 U 1 J 2 0.7 J 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ '0.2 U 0.2 U .
CHLOROMETHANE 0.2 U ·0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
CHLOROPRENE 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR O.l·UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR
CIS·1,2-DICHLOROETHENE 0.2 U 0.2 U . 0.2 UR 0.2 U 0.2 U 0.2 U 2 2 0.2 U 0.2 U 1 J 0.2 U 0.2 U
CIS·1,3-DICHLOROPROPENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
DIBROMOMETHANE' .. - .- 0.2 U ' 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U , 0.2 U 0.2' U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
DICHLORODIFLUOROMETHANE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
ETHANE 0.006 J 0.003 J 0.09 J 0.002 J
ETHENE 0.01 J 0.009 J 0.02 J 0.016 J
ETHYL METHACRYLATE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
ETHYLBENZENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
ISOBUTANOL .' 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR
METHACRYLONITRILE 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR ·0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR
METHANE 0.24 J ' 0.04 J 0.49 J 0.D7 J

• 
LOCAT!ON 01-01 01-01 
SAMPLE 01 GWOl 03 01 GW0103-D 
MATRIX GW GW 
DEPTH RANGE -' -.' . 
aCTYPE NM, , FD 
SAMPLE DATE 1123/2004' 112312004 
Volatile Organics (ug/L) 

, 1,1,1,2-TETRACHLOROETHANE 0.2 U 0.2 U 
1,1, I-TRICHLOROETHANE 0.2 U 0.2 U 

, 1,1 ,2,2-TETRACHLOROETHANE 0.3 U 0.3 U 
1,1,2-TRICHLOROETHANE 0.2 U 0.2 U 
1,I-DICHLOROETHANE 0.1 U 0.1 U 
1,I·DICHLOROETHENE 0.2 U 0.2 U 
1,2,3·TRICHLOROPROPANE 0.2 U 0.2 U 
1,2·DIBROMO·3-CHLOROPROPANE 0.5 U 0.5 U 
1,2·DIBROMOETHANE 0.2 U 0.2 U 
1,2·DICHLOROETHANE 0.2 U 0.2 U 
1,2·DICHLOROPROPANE 0.2 U 0.2 U 
1 A·DIOXANE 9 UR 9 UR 
2·BUTANONE 1 UJ 1 UJ 
2·HEXANONE 0.5 U 0.5 U 
3-CHLOROPROPENE O.lU 0.1 U 
4·METHYL·2·PENT ANONE 0.4 U 0.4 U 
ACETONE 0.5 UR 0.5 UR 
ACETONITRILE 2 U 2 U 
ACROLEIN 4 UR 4 UR 
ACRYLONITRILE 2 UR 2 UR 
BENZENE _. 0.2 U 0.2 U 
BROMODICHLOROMETHANE 0.2 U 0.2 U 
BROMOFORM 0.2 U 0.2 U 
BROMOMETHANE 0.3 U 0.3 U 
CARBON DISULFIDE 0.1 U 0.1 U 
CARBON TETRACHLORIDE 0.4 U 0.4 U 
CHLOROBENZENE 0.2 U 0.2 U 
CHLORODIBROMOMETHANE 0.2 U 0.2 U 
CHLOROETHANE 0.3 U 0.3 U 
CHLOROFORM 0.2 U . 0.2 U 
CHLOROMETHANE 0.2 U ·0.2 U 
CHLOROPRENE 0.1 UR 0.1 UR 
CIS·l,2·DICHLOROETHENE 0.2 U 0.2 U ' 
CIS·l,3·DICHLOROPROPENE 0.2 U 0.2 U 
DIBROMOMETHANE· .. - ,- 0.2 U ' 0.2 U 
DICHLORODIFLUOROMETHANE 0.1 U 0.1 U 
ETHANE 0.006 J 
ETHENE 0.Q1 J 
ETHYL METHACRYLATE 0.2 U 0.2 U 
ETHYLBENZENE 0.2 U 0.2 U 
ISOBUTANOL .' 9 UR 9 UR 
METHACRYLONITRILE 0.9 UR 0.9 UR 
METHANE 0.24 J ' 

01-02 

, " T~C-5' 

COMPL.ETE GR~ATER DATA SET 
SwMu 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF9 

01-02 01-03 01-04 01-05 
01 GW0203 01 GW0203-D 01 GW0303 01 GW0403 01 GW0503 

GW GW GW GW GW 
- - - - -
NM FD NM NM NM 

112612004 . 112612004 lN912004 1120/2004 1/2712004 

0.2 UR 02 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 

52 J 59 0.3 U 0.3 U 6 
0.7 J 1 0.2 U 0.2 U 5 

0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.5 UR 0.5 U 0.5 U 0.5 U 0.5 U 
0.2 UR 0.2 U 0.2U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 
1 UR 1 U 1 U 1 U 1 U 

0.5 UR 0.5 U 0.5 U 0.5 U 0.5 U 
0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 UR 0.4 U " 0.4 U 0.4 U 0.4 U 
0:5 UR 0.5 UR 1 U 0.5 UR 0.5 UR 
2 UR 2 U 2 U 2 U 2 U 
4 UR 4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 2 UR 

0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
02 UR 0.2 U 02 U 0.2 U 02 U 
0.3 UR 0.3 U ' 0.3 U 0.3 U 0.3 U 
0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 UR 0.4 U 0.4 U ' ,0.4 U 0.4 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.3 UR O.3"U 0.3 U 0.3 U 0.3 U 

1 J 2 0.7 J 0.2 U '0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 
0.2 UR 0.2 U 0.2 U 0.2 U 2 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U , 0.2 U 
0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 
0.003 J 0.09 J 
0.009 J 0.02 J 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 

0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 
0.04 J 0.49 J 

• 
01-05 01-06 01-07 01-08 01-09 01010 

01 GW0503-D 01 GW0603 01 GW0702 01 GW0803 01 GW0903 01GW1003 
GW GW GW GW GW GW 
- - - - - -
FD NM NM NM NM NM 

1/27/2004 1/21/2004 1/1812004 lN7/2004 1/1712004 1/2212004 

0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.2 U 0.2 U 0.2U 0.2 UJ 02 U 0.2 U 

6 0.3 U 0.3 U 4 J 0.3 U 0.3 U 
5 0.2 U 0.2 U 5 J 0.2'U 0.2 U 

0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U' 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U ' 0.2 U 
0.5 U 0.5 U 0.5 U O.SUJ 0.5 U 0.5 U 
0.2 U 0.2 U 0.2 U 0.2 UJ ' 0.2 U 0.2 U 
0.2 U 0.2 U 02 U 0.2 UJ 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 
IU· 1 U 1 U 1 UJ 1 U 1 U 

0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 
0.4 U ' 0.4 U 0.4 U 0.4 UJ 0.4 U 0.4 U 

0.5 UR 0.5 UR 0.5 UR 1 U 0.5 UR 0.5 UR 
2 U 2 U 2 U 2 UJ 2 U 2 U 

4UR 4 UR 4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U . 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
02 U 0.2 U 02 U 02 UJ 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U 
0.1 U 0.5 J 0.1 U 0.1 UJ 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 UJ 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 UJ . 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U 
0.2 U 0.2 U 0.2 U 0.2 UJ '0.2 U 0.2 U ' 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 

O.l'UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 
2 0.2 U 0.2 U 1 J 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.2' U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 

0.002 J 
0.Q16 J 

0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 

·0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 
0.07 J 
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SWMU 01 • MUSTARD'GASBURIAL GROUND

NSWC CRANE, CRANE, INDIANA
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LOCATION 01-01 01-01 01-02 01-02 01-03 01-04 01-oS 01·0S 01·06 01-07 01-08 01-09 01·10
SAMPLE 01 GW01 03 01 GW0103-D 01 GW0203 01 GW0203·D 01 GW0303 01 GW0403 01 GWOS03 01 GWOS03·D 01 GW0603 01 GW0702 01 GW0803 01 GW0903 01GW1003
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - -
aCTYPE NM FD NM· FD NM NM NM FD NM NM NM NM NM
SAMPLE DATE 112312004 1/2312004 1/2612004 1126/2004 1/19/2004 1/20/2004 1/2712004 112712004 1/21/2004 1/1812004 1/1712004 1117/2004 1122/2004
METHYL IODIDE 0.06 U 0.06 U 0.06 UR 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U . .0.06 U 0.06 UJ 0.06 U 0.06 U
METHYL METHACRYLATE 0.8 U 0.8 U 0.8 UR 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 UJ 0.8 U 0.8 U
METHYLENE CHLORIDE 2 U 2 U 2 UR 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ . 2 U 2 U
PENTACHLOROETHANE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
PROPIONITRILE 4UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR
STYRENE 0.2 U 0.2 U 02 UJ 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
TETRACHLOROETHENE 0.1 U 0.1 U 1 J 2 0.1 U 0.1 U 1 1 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
TOLUENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
TOTAL XYLENES 0.6 U 0.6 U 0.6 UR 0.6 U 0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U 0.6 U 0.6 UJ 0.6U· .0.6 U
TRANS·1,2·DICHLOROETHENE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
TRANS·1,3·DICHLOROPROPENE 0.2 U 0.2 U 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U
TRANS·1,4·DICHLORO·2-BUTENE 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR . 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR
TRICHLOROETHENE 0.2 U 0.2 U 30 J 31 0.2 U 0.2 U 320 320 0.2 U 0.2 U 10.J 0.2 U 0.2 U
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U . 0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U .0.2 U 0.2 UJ 0.2 U 0.2 U
VINYL ACETATE 0.6 U 0.6 U 0.6 UR 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U
VINYL CHLORIDE 0.1 U 0.1 U 0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U
Miscellaneous Parameters
ACETIC ACIDfMGlIT 0.03 J 0.064 J 0.07 UJ 0.029 J
ACETYLENE {NGlLl 1000 UJ 1000 UJ 1000 UJ 1000 UJ
BUTANEINGlCl 25 UJ 25 UJ 6 J 25 UJ
BUTANOIC ACID/MOO 0.07 UJ 0.Q18 J 0.07 UJ 0.07 UJ
CHLORIDE-1MGIC\ 39.5 3 J 77J 4.9
HARDNESS IMGJ1..1 480 128 J 1010 J 380
HEXANOIC ACID {MOO 0.1 UJ 0.1 UJ 0.1 UJ . 0.1 UJ
HYDROGEN INMI 5.8 2.1 9.7 3.2
I·HEXANOIC ACID IMGJ1..1 0.1 UJ 0.1 UJ .0.1 UJ 0.1 UJ

. I·PENTANOIC ACID IMGlU 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ .
ISOBUTANE INGlLl 25 UJ 25 UJ 11 J 25 UJ
LACTIC ACID IMGlLI 0.02 J 0.07 UJ 0.07 UJ 0.017 J
NITRITEINITRATE·N IMGlLl 0.1 U 0.1 U 0.1 U 0.1 U
PENTANOIC ACID IMGIL\ 0.07 UJ 0.07 UJ 0.07 UJ 0.Q7 UJ
PROPANE INGlLI 9 J 25 UJ . 35 J 25 UJ
PROPIONIC ACID {MGlLI . 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
PROPYLENE INGlLI 25 UJ 25UJ 25 UJ 25 UJ
PYRUVIC ACID (MGlLI 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
SULFATE(MGIL) 277 . 33.3 640 88.2
TOTAL INORGANIC CARBON (MGlLl 860 390 880 550
TOTAL ORGANIC CARBONIMGlLl 1.4 J 1.9 J 1.7 J 1.5 J
Field Parameters
ALKALINITY-(MGI[), . 175 68 250 250
CARBON DIOXIDElMGlLI 40 15 40 25
DISSOLVED OXYGENIMGlLI 0.6 5.5 3 0.6
DISSOLVED OXYGEN· METER IMGIL) 0.16 3.96 5.58 0.01 1.58 0.76 0.48 2.67 1.S6
FERROUSIRON"MGlLI 0.86 0 2.2 3.3 >

• • •
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LOCATION 01-{J1 01-01 
SAMPLE 01GW0103 01 GWOl 03-0 
MATRIX GW GW 
DEPTH RANGE - -
aCTYPE NM FD 
SAMPLE DATE 112312004 112312004 
METHYL IODIDE 0.06 U 0.06 U 
METHYL METHACRYLATE 0.8 U 0.8 U 
METHYLENE CHLORIDE 2 U 2 U 
PENTACHLOROETHANE 0.1 U 0.1 U 
PROPIONITRILE 4UR 4 UR 
STYRENE 0.2 U 0.2 U 
TETRACHLOROETHENE 0.1 U 0.1 U 
TOLUENE 0.2 U 0.2 U 
TOTAL XYLENES 0.6 U 0.6 U 
TRANS-l,2·DICHLOROETHENE 0.1 U 0.1 U 
TRANS· 1 ,3·DICHLOROPROPENE 0.2 U 0.2 U 
TRANS·l,4·DICHLORO·2·BUTENE 0.3 UR 0.3 UR 
TRICHLOROETHENE 0.2 U 0.2 U 
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U 
VINYL ACETATE 0.6 U 0.6 U 
VINYL CHLORIDE 0.1 U 0.1 U 
Miscellaneous Parameters 
ACETIC ACID (MGlL) 0.03 J 
ACETYLENE (NGIL) 1000 UJ 
BUTANE (NGIL) 25 UJ 
BUTANOIC ACID (MGIL) 0.07 UJ 
CHLORIDE (MGIL) 39.5 
HARDNESS (MGIL) 480 
HEXANOIC ACID (MGIL) 0.1 UJ 
HYDROGEN (NM) 5.8 
I·HEXANOIC ACID (MGIL) 0.1 UJ 

. I-PENTANOIC ACID (MGIL) 0.07 UJ 
ISOBUTANEjNGIL) 25 UJ 
LACTIC ACID(MGIL) 0.02 J 
NITRITEINITRATE·N (MGIL) 0.1 U 
PENTANOIC ACID (MGIL) 0.07 UJ 
PROPANE (NGIL) 9 J 
PROPIONIC ACID JMGIL) . . 0.07 UJ 
PROPYLENE JNGIL) 25 UJ 
PYRUVIC ACID (MGIL) 0.07 UJ 
SULFATE (MGIL) 277 . 
TOTAL INORGANIC CARBON (MGIL) 860 
TOTAL ORGANIC CARBON (MGIL) 1.4 J 
Field Parameters 
ALKALINITY (MGlL) . 175 
CARBON DIOXIDE (MGIL) 40 
DISSOLVED OXYGEN (MGIL) 0.6 
DISSOLVED OXYGEN· METER (MGIL) 0.16 
FERROUS IRON (MGIL) 0.86 

• 
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SWMU 01 • MUSTARD'GAS BURIAL GROUND 
NSWC CRANE, CRANE, INDIANA 
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01-02 01.()3 01.()4 01-oS 
01 GW0203 01 GW0203-D 01 GW0303 01 GW0403 01 GWOS03 

GW GW GW GW GW 

- - - - -
NM· FD NM NM NM 

1/2612004 112612004 1/1912004 1120/2004 1/27/2004 
0.06 UR 0.06 U 0.06 U 0.06 U 0.06 U 
0.8 UR 0.8 U 0.8 U 0.8 U 0.8 U 
2 UR 2 U 2 U 2 U 2 U 

0.1 UR 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 
4 UR 4 UR 4 UR 4 UR 4 UR 
02 UJ 0.2 U 0.2 U 0.2 U 0.2 UJ 

1 J 2 0.1 U 0.1 U 1 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 UR 0.6 U 0.6 U 0.6 U 0.6 UJ 
0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 

30 J 31 0.2 U 0.2 U 320 
0.2 UR 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 UR 0.6 U 0.6 U 0.6 U 0.6 U 
0.1 UR 0.1 U 0.1 U 0.1 U 0.1 U 

0.064 J 0.07 UJ 
1000 UJ 1000 UJ 
25 UJ 6 J 

0.Q18 J 0.07 UJ 
3 J 77J 

128 J 1010 J 
0.1 UJ 0.1 UJ 

2.1 9.7 
0.1 UJ .0.1 UJ 
0.07 UJ 0.07 UJ 
25 UJ 11 J 

0.07 UJ 0.07 UJ 
0.1 U 0.1 U 

0.07 UJ 0.07 UJ 
25 UJ 35 J 

0.07 UJ 0.07 UJ 
25UJ 25 UJ 

0.07 UJ 0.07 UJ 
33.3 840 
390 880 

1.9 J 1.7 J 

68 250 
15 40 
5.5 3 

3.96 5.58 0.01 
0 2.2 

• 

01-0S 01-06 01.()7 01-oS 01-09 01-10 
01 GWOS03-D 01 GW0603 01 GW0702 01 GWOS03 01 GW0903 01GW1003 

GW GW GW GW GW GW 

- - - - - -
FD NM NM NM NM NM 

112712004 1/2112004 1/1812004 1/1712004 1117/2004 112212004 
0.06 U 0.06 U .0.06 U 0.06 UJ 0.06 U 0.06 U 
0.8 U O.S U 0.8 U 0.8 UJ 0.8 U 0.8 U 
2 U 2 U 2 U 2 UJ . 2 U 2 U 

0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 
4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 

1 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 
0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6 UJ 0.6U . .0.6 U 
0.1. U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 
02 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 

. 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 
320 02 U 0.2 U 10.J 0.2 U 0.2 U 

0.2 U 0.2 U .0.2 U 0.2 UJ 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 

0.029 J 
1000 UJ 
25 UJ 

0.07 UJ 
4.9 
380 

. 0.1 UJ 
3.2 

0.1 UJ 
0.07 UJ 
25 UJ 

0.017 J 
0.1 U 

0.07 UJ 
25 UJ 

0.07 UJ 
25 UJ 

0.07 UJ 
88.2 
550 

1.5 J 

250 
25 
0.6 

1.58 0.76 0.48 2.67 1.56 
3.3 > 

• 
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LOCATION. 01-01 01-01 01-02 01-02 01-03 01-04 OHl5 01-05 01-06 01·07 01-08 01-09 01·10
SAMPLE 01 GW01 03 01 GW0103·D 01 GW0203 01 GW0203·D 01 GW0303 01 GW0403 01 GW0503 01 GW0503-D 01 GW0603 01 GW0702 01 GW0803 01 GW0903 01 GW1 003
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - -
QCTYPE NM FD NM FD NM NM NM FD NM NM NM NM NM
SAMPLE DATE 112312004 112312004 112612004 112612004 111912004 112012004 1/2712004 112712004 1121i2004 111812004 1117/2004 1117/2004 112212004
HYDROGEN SULFIDE (H2S) (MGIL) 0 0 0 0
MANGANESE+2(MG/Ll 3.4 0.1 1 2.5
NITRITE-N (MGIL) 0 0.004 0.006 0.17
OXIDATION REDUCTION POTENTIAL (MV) -14.6 238 37.2 6.5 -14.4 24 -49 ·62 313 49.3
PH 6.31 6.33 6.6 6.83 6.96 6.95 6.72 6.96 5.39 7.02
SPECIFIC CONDUCTANCE (MS/CM) 0.796 0.177 0.105 0.722 1.535 1.198 0.823 0.417 0.083 0.474
SULFIDE IMGIL) 0 0.03 0 0.03
TEMPERATURE ( C) 11.08 8.12 5.42 8.52 8.64 10.56 8.8 11.48 10.74 6.97
TURBIDITY (NTU) 5.6 4.4 24 0.5 5 0.25 0.1 ' 1.86 2.7 7.96

~

---

• 
LOCATION. 01-01 01-01 
SAMPLE 01 GWOl 03 01 GW0103-D 
MATRIX GW GW 
DEPTH RANGE - -
QCTYPE NM FD 
SAMPLE DATE 112312004 112312004 
HYDROGEN SULFIDE (H2S) (MGIL) 0 
MANGANESE+2(MGIL) 3.4 
NITRITE-N (MGIL) 0 
OXIDATION REDUCTION POTENTIAL (MV) -14.6 
PH 6.31 
SPECIFIC CONDUCTANCE (MS/CM) . 0.796 
SULFIDE (MGIL) 0 
TEMPERATURE ( C) 11.08 
TURBIDITY (NTU) 5.6 

~ 
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. COMP~ETE GRaATER DATA SET 
SYVMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
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01-02 01-03 01-04 OHIS 
01 GW0203 01 GW0203-D 01 GW0303 01 GW0403 01 GWOS03 

GW GW GW GW GW 

- - - - -
NM FD NM NM NM 

112612004 112612004 111912004 112012004 1/2712004 
0 0 

0.1 1 
0.004 O.OOS 
238 37.2 6.5 -14.4 
6.33 6.6 6.83 6.96 
0.177 0.105 0.722 1.535 
0.03 0 
8.12 5.42 8.52 8.64 
4.4 24 0.5 5 

•• 
01-05 01-oS 01-07 01-08 01-09 01-10 

01 GWOS03-D 01 GWOS03 01 GW0702 01 GW0803 01 GW0903 01 GWl 003 
GW GW GW GW GW GW 

- - - - - -
FD NM NM NM NM NM 

112712004 1121i2004 111812004 1117/2004 1117/2004 112212004 
0 

2.5 
0.17 

24 -49 -62 313 49.3 
6.95 6.72 6.96 5.39 7.02 
1.198 0.823 0.417 0.083 0.474 

0.03 
10.56 8.8 11.48 10.74 6.97 
0.25 0.1 . 1.86 2.7 7.96 
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COMPLETE GROUND WATER DATA SET
SWMU 01 • MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
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LOCATION 01·11 01·11 01·12 01·13 01·14 01-15 01-17 01·18 01-19 01·20 01·20 01·21 01·22
SAMPLE 01GW1103 01GW1103·D 01GW1202 01GW1302 01 GW1403 01GW1503 01 GW1702 01 GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102 01 GW2202
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - . - - - -
QCTYPE·

,
NM FD' NM NM NM NM NM NM NM NM FD NM NM

SAMPLE DATE 112412004 1124/2004 112312004 1t2212004 1/2312004 112512004 112012004 112312004 1/2512004 1121/2004 112112004 1118/2004 1/24/2004
Volatile Oraanics (uaILl
1,1,1,2·TETRACHLOROETHANE 0.2 U 0.2 U 1 0.2 U 0.2 U 0.2 U 0.6 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2
1,1,1·TRICHLOROETHANE 02U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 02 U 02 U 0.2 U
1,1,2,2·TETRACHLOROETHANE 0.3 U 0.3 U 320 32 6 49 8 0.3 U 280 37 ,./31 0.3 U 71
1,1,2-TRICHLOROETHANE 0.2 U 0.2 U 9 1 0.2 U' 3 0.9 J 0.2 U 0.8 J . 0.8 J 0.6 J 0.2 U 4
l,I-DICHLOROETHANE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0:1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
l,I-DICHLOROETHENE 0.2 U 0.2 U 0.5 J 0.2 U 0.2 U 0.2 U 0.5 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.9 J
1,2,3-TRICHLOROPROPANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
l,2-DIBROM0-3-eHLOROPROPANE 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 0.5 U 0.5 U 0.5 U
l,2-DIBROMOETHANE .-' 0.2 U 0.2.U ·0.2 U 0.2U 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2·DICHLOROETHANE 0.2 U 0.2 U 2 0.2 U 0.2 U 1 1 0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U 4
l,2-DICHLOROPROPANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1A·DIOXANE 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR
2·BUTANONE 1 UJ 1 U 1 UJ 1 U 1 UJ 1 UJ 1 U 1 UJ 1 U 1 U 1 U 1 U 1 UJ
2·HEXANONE 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' 0.5 U 0.5 U 0.5 U
3-eHLOROPROPENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U .0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
4·METHYL·2-PENTANONE 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
ACETONE 0.5 UR 0.5 UR 0.5 UR .0.5 UR 0.5 UR 0.5 UR .0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR
ACETONITRILE 2 U 2 U . 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
ACROLEIN 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR .4 UR 4 UR 4 UR 4 UR
ACRYLONITRILE 2 UR . 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR
BENZENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U' 0.2 U 0.2 U 0.2 U 0:2 U 0.2 U 0.2 U
BROMOFORM 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2 U . ·0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BROMOMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CARBON DISULFIDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
CHLOROBENZENE . 0,2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLORODIBROMOMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROFORM 0.2 U 0.2 U .9 BJ 0.8 J 0.2 U 1 5 0.2 U 2 J 0.5 J 0.2 U 0.2 U 15
CHLOROMETHANE 0.2 U 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROPRENE 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR
CI5-1,2·DICHLOROETHENE 0.2 U 0.2 U 5 0.6 J 1 2 1 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4
CIS-l,3-DICHLOROPROPENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DIBROMOMETHANE 02 U 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DICHLORODIFLUOROMETHANE 0.1 U 0.1 U 0.1 U O.lU 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
ETHANE 0.001 J 0.002 J 0.046 J 0.051 J 0.04 J
ETHENE 0.006 J 0.011 J 0.024 J 0.058 J 0.013 J
ETHYL METHACRYLATE 0.2 U 0.2 U 02 U 02 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
ETHYLBENZENE 0.2 U 0.2 U 0.2 U' 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
ISOBUTANOL' 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR
METHACRYLONITRILE 0.9UR 0.9UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9. UR 0.9 UR
METHANE 0.03 J 0.03 J 0.37 J 56 J 11 J

• • •

LOCATION 01·11 01·11 
SAMPLE 01GW1103 01GW1103·D 
MATRIX GW GW 
DEPTH RANGE - -
QCTYPE· 

, 
NM FD' 

SAMPLE DATE 112412004 1124/2004 
Volatile Oraanics 1Uci7l.1 
1,1,1,2-TETRACHLOROETHANE 0.2 U 02 U 
1,1,1· TRICHLOROETHANE 0.2 U 0.2 U 
1,1,2,2· TETRACHLOROETHANE 0.3 U 0.3 U 
l,l,2-TRICHLOROETHANE 0.2 U 0.2 U 
l,l-DICHLOROETHANE 0.1 U 0.1 U 
l,l-DICHLOROETHENE 0.2 U 0.2 U 
l,2,3-TRICHLOROPROPANE 0.2 U 0.2 U 
l,2-DIBROM0-3-CHLOROPROPANE 0.5 U 0.5 U 
l,2-DIBROMOETHANE .-' 0.2 U 0.2.U 
l,2·DICHLOROETHANE 0.2 U 0.2 U 
l,2-DICHLOROPROPANE 0.2 U 0.2 U 
1 A-DIOXANE 9 UR 9 UR 
2·BUTANONE 1 UJ 1 U 
2·HEXANONE 0.5 U 0:5 U 
3-CHLOROPROPENE 0.1 U 0.1 U 
4·METHYL·2-PENTANONE 0.4 U 0.4 U 
ACETONE 0.5 UR 0.5 UR 
ACETONITRILE 2 U 2 U . 
ACROLEIN 4 UR 4 UR 
ACRYLONITRILE 2 UR . 2 UR 
BENZENE 0.2 U 0.2 U 
BROMODICHLOROMETHANE 0.2 U 0.2 U 
BROMOFORM 02 U 02 U 
BROMOMETHANE 0.3 U 0.3 U 
CARBON DISULFIDE 0.1 U 0.1 U 
CARBON TETRACHLORIDE 0.4 U 0.4 U 
CHLOROBENZENE . 0;2 U 0.2 U 
CHLORODIBROMOMETHANE 0.2 U 0.2 U 
CHLOROETHANE 0.3 U 0.3 U 
CHLOROFORM 0.2 U 0.2 U 
CHLOROMETHANE 0.2 U 0.2 U 
CHLOROPRENE 0.1 UR 0.1 UR 
CI5-1,2·DICHLOROETHENE 0.2 U 0.2 U 
CIS·l,3-DICHLOROPROPENE 0.2 U 02 U 
DIBROMOMETHANE 0.2 U 0.2 U 
DICHLORODIFLUOROMETHANE 0.1 U 0.1 U 
ETHANE 0.001 J 0.002 J 
ETHENE 0.006 J 0.011 J 
ETHYL METHACRYLATE 0.2 U 0.2 U 
ETHYLBENZENE 0.2 U 0.2 U 
ISOBUTANOL' 9 UR 9 UR 
METHACRYLONITRILE 0.9.UR 0.9 UR 
METHANE 0.03 J 0.03 J 

• 

01·12 

Tf' CoS 

COMPLETE GROUND WATER DATA SET 
SWMU 01 • MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
PAGE40F9 

01·13 01·14 01-15 01-17 
01GW1202 01GW1302 01 GW1403 01GW1503 01 GW1702 

GW GW GW GW GW 

- - - - -
NM NM NM NM NM 

112312004 1/2212004 1/2312004 112512004 1120/2004 

1 0.2 U 0.2 U 0.2 U 0.6 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
320 32 6 49 8 
9 1 0.2 U' 3 0.9 J 

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.5 J 0.2 U 0.2 U 0.2 U 0.5 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.5 U 0;5 U 0.5 U 0.5 U 0.5 U 

·0.2 U 0.2U 0.2 U . 0.2 U 0.2 U 
2 02 U 0.2 U 1 1 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 
1 UJ 1 U 1 UJ 1 UJ 1 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.1 U 0.1 U 0.1 U .0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.5 UR .0.5 UR 0.5 UR 0.5 UR .0.5 UR 
2 U 2 U 2 U 2 U 2 U 

4 UR 4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 2 UR 
0.2 U 02 U 02 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U' 
0.2 U 0.2 U 0.2U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 02 U 0.2 U 0.2U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

.9 8J 0.8 J 0.2 U 1 5 
0.2 U 0.2U 0.2 U 0.2 U 0.2 U 

0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 
5 0.6 J 1 2 1 

02 U 0.2 U 0.2 U 0.2 U 0.2 U 
. 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.1 U O.lU 0.1 U 0.1 U 0.1 U 
0.046 J 0.051 J 
0.024 J 0.058 J 

02 U 02 U 0.2 U 0.2 U 0.2 U 
0.2 U' 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 

0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 
0.37 J 56 J 

• 

01·18 01·19 01-20 01·20 01·21 01·22 
01 GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102 01 GW2202 

GW GW GW GW GW GW 

- - . - - - -
NM NM NM FD NM NM 

112312004 1/2512004 1121/2004 112112004 1118/2004 1/24/2004 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.3 U 280 37 ./31 0.3 U 71 
0.2 U 0.8 J . 0.8 J 0.6 J 0.2 U 4 
0:1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
02 U 0.2 U 02 U 02 U 0.2 U 0.9 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U 4 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 
1 UJ 1 U 1 U 1 U 1 U 1 UJ 
0.5 U 0.5 U 0.5 U' 0.5 U 0.5 U 0.5 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 
2 U 2 U 2 U 2 U 2 U 2 U 

4 UR 4 UR .4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0:2 U 0.2 U 0.2 U 
0.2 U . ·0.2 U 0.2 U 02 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 02 U 0.2 U 0.2 U 02 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.2 U 2 J 0.5 J 0.2 U 0.2 U 15 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 4 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 

0.04 J 
0.013 J 

0.2 U 0.2 U 0.2 U 02 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 

0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9. UR 0.9 UR 
11 J 

• 
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. 'COMPLETE GRO WATER DATA SET
SWMU 01 0 MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
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•

MiscelianeDUs Parameters

LOCATION 01-11 01-11 01·12 01·13 01·14 01-15 01·17 01·18 01-19 01·20 01·20 01·21 01·22
SAMPLE 01 GW11 03 01GW1103-D , 01GW1202 01GW1302 01 GW1403 01GW1503 01GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01GW2102 01GW2202
MATRIX GW' GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - -
QCTYPE NM FD NM NM NM NM NM NM NM NM FD NM NM
SAMPLE DATE 112412004 112412004 1123/2004 112212004 112312004 1125/2004 1/2012004 1/2312004 112512004 1/2112004 1121/2004 1/1812004 1/24/2004
METHYL IODIDE 0.06 U . 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
METHYL METHACRYLATE 0.8 U 0.8 U 0.8 U' 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U '0.8 U
METHYLENE CHLORIDE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
PENTACHLOROETHANE .. 0.1 U 0.1 U 0.1 UJ 0.1 UJ . 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ' 0.1 UJ 0.1 U
PROPIONITRILE 4 UR 4 UR 4 UR 4 UR 4 UR . 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR
STYRENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2.U
TETRACHLOROETHENE 1 1 4 0.1 U 0.1 U 1 1 0.1 U 2 0.1 U 0.1 U 0.1 U 3
TOLUENE 0.2 U 0.2 U 0.2 U '0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TOTAL XYLENES 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
TRANS-l,2·DICHLOROETHENE 0.1 U 0.1 U 2 0.1 U 0.1 U 0.6 J 0.9 J '0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2
TRANS-l,3·DICHLOROPROPENE 02 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TRANS·1;4-DICHLOR0-2·BUTENE 0.3 UR 0.3 UR 0.3 UR 0.3 UR, 0.3 UR 0.3 UR 0.3 UR 0.3 UR' 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR
TRICHLOROETHENE 3 4 220 18 21 51 56 0.2 U' 380 25 20 0.2 U 150
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
VINYL ACETATE 0.6 U 0.6 U 0.6 U ' 0.6 U 0.6, U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6' U 0.6 U 0.6 U
VINYL CHLORIDE .0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
MiscelianeDus Parameters
ACETIC ACID (MGlLI 0.028 J 0.023 J 0.06 J . 0.046 J 0.032 J
ACETYLENE (NGlLI 1000 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ
BUTANE (NGlLI 25 UJ 25 UJ 9 J 13 J .. 8 J
BUTANOIC ACID (MGlLI 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
CHLORIDE (MGlLI o.n J 0.66 J 68.7 80.2 J 46.6 J
HARDNESS (MGlLl 48 J 24 J 592 952 J 496 J .",
HEXANOIC ACID (MGlLl 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
HYDROGEN (NMI 2 J 4.6 J 3.3 12 2.4
I·HEXANOIC ACID (MGlLI 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
I·PENTANOIC ACID (MGlLI 0.07 UJ 0.07 UJ 0.D7 UJ 0.07 UJ 0.07 UJ
ISOBUTANE (NGlLI 25 UJ 25 UJ 9 J 12 J 7 J
LACTIC ACID (MGlLI 0.02 J 0.07 UJ 0.024 J 0.073 J .0.D18 J
NITRITEINITRATE-N (MGlLl 0.1 U 0.1 U 0.1 U 0.1 U 0.15
PENTANOIC ACID (MGlLI 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
PROPANE (NGIL) 25 UJ 25 UJ 31 J 50 J 32 J
PROPIONIC ACID (MGlLI 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ 0.07 UJ
PROPYLENE (NGlLI 25 UJ 25 UJ 25 UJ 25 UJ 25 UJ
PYRUVIC ACID (MGlLI . 0.07 UJ 0.07 UJ 0.07 UJ 0.02 J 0.07 UJ
SULFATE (MGlLI 15.6 15.8 420 534 286
TOTAL INORGANIC CARBON (MGlLI 260 260 740 980 780
TOTAL ORGANIC CARBON (MGlLI 5 U 5,U 1.5 J 1.1 J 1.4 J
Field Parameters
ALKALINITY (MGIL) 1000 > 1000 > 240 325 260
CARBON DIOXIDE (MGlLI 37 42 140 35 18
DISSOLVED OXYGEN /MGlLI 3 3 0.05 0.2 3
DISSOLVED OXYGEN· METER (MGlLI 5.09 . 0.53 0.64 0.47 -o.D1 2.5 1.2 1.46 2.1 0.58 0.79
FERROUS IRON (MGlLI 0 O· 2.8 3.3 0.01

• 
LOCATION 01-11 01-11 
SAMPLE 01 GW11 03 01GWll03-D . 
MATRIX GW' GW 
DEPTH RANGE - -
QCTYPE NM FD 
SAMPLE DATE 112412004 112412004 
METHYL IODIDE 0.06 U 0.06 U 
METHYL METHACRYLATE 0.8 U 0.8 U 
METHYLENE CHLORIDE 2 U 2 U 
PENTACHLOROETHANE .. 0.1 U 0.1 U 
PROPIONITRILE 4 UR 4 UR 
STYRENE 0.2 U 0.2 U 
TETRACHLOROETHENE 1 1 
TOLUENE 0.2 U 0.2 U 
TOTAL XYLENES 0.6 U 0.6 U 
TRANS-l,2-DICHLOROETHENE 0.1 U 0.1 U 
TRANS-l,3-DICHLOROPROPENE 02 U 02 U 
TRANS· 1 ;4·DICHLOR0-2·BUTENE 0.3 UR 0.3 UR 
TRICHLOROETHENE 3 4 
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U 
VINYL ACETATE 0.6 U 0.6 U 
VINYL CHLORIDE .0.1 U 0.1 U 
MlscelianeDUs Parameters 
ACETIC ACID (MGIL) 0.028 J 0.023 J 
ACETYLENE (NGIL) 1000 UJ. 1000 UJ 
BUTANE (NGIL) 25 UJ 25 UJ 
BUTANOIC ACID (MGIL) 0.07 UJ 0.07 UJ 
CHLORIDE (MGIL) o.n J 0.66 J 
HARDNESS (MGlLt 48 J 24 J 
HEXANOIC ACID (MGIL) 0.1 UJ 0.1 UJ 
HYDROGEN (NM) 2 J 4.6 J 
I·HEXANOIC ACID (MGIL) 0.1 UJ 0.1 UJ 
I·PENTANOIC ACID (MGIL) 0.07 UJ 0.07 UJ 
ISOBUTANE (NGIL) 25 UJ 25 UJ 
LACTIC ACID (MGIL) 0.02 J 0.07 UJ 
NITRITEINITRATE·N (MGlL) 0.1 U 0.1 U 
PENTANOIC ACID (MGIL) 0.07 UJ 0.07 UJ 
PROPANE (NGIL) 25 UJ 25 UJ 
PROPIONIC ACID (MGIL) 0.07 UJ 0.07 UJ 
PROPYLENE (NGIL) 25 UJ 25 UJ 
PYRUVIC ACID (MGIL) . 0.07 UJ 0.07 UJ 
SULFATE (MGlL) 15.6 15.8 
TOTAL INORGANIC CARBON (MGIL) 260 260 
TOTAL ORGANIC CARBON (MGIL) 5 U 5.U 
Field Parameters 
ALKALINITY (MGIL) 1000 > 1000 > 
CARBON DIOXIDE (MGIL) 37 42 
DISSOLVED OXYGEN (MGIL) 3 3 
DISSOLVED OXYGEN· METER (MGIL) 5.09 
FERROUS IRON (MGIL) 0 O· 
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. . COMPLETE GRO WATER DATA SET 
SWMU 01 0 MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
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01-13 01-14 01-15 01-17 
01GW1202 01GW1302 01 GW1403 01GW1503 01GW1702 

GW GW GW GW GW 
- - - - -
NM NM NM NM NM 

112312004 112212004 112312004 1125/2004 1/2012004 
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 
0.8 U· 0.8 U 0.8 U 0.8 U 0.8 U 
2 U 2 U 2 U 2 U 2 U 

0.1 UJ 0.1 UJ . 0.1 U 0.1 U 0.1 UJ 
4 UR 4 UR 4 UR . 4 UR 4 UR 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4 0.1 U 0.1 U 1 1 
0.2 U '0.2 U . 0.2 U 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 

2 0.1 U 0.1 U 0.6 J 0.9 J 
02 U 02 U 0.2 U 0.2 U 0.2 U 

0.3 UR 0.3 UR. 0.3 UR 0.3 UR 0.3 UR 
220 18 21 51 56 

0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U . 0.6 U 0.6 U 0.6 U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 

0.06 J 0.046 J 
1000 UJ 1000 UJ 

9 J 13 J 
0.07 UJ 0.07 UJ 

68.7 80.2 J 
592 952 J 

0.1 UJ 0.1 UJ 
3.3 12 

0.1 UJ 0.1 UJ 
0.07 UJ 0.07 UJ 

9 J 12 J 
0.024 J 0.073 J 
0.1 U 0.1 U 

0.07 UJ 0.07 UJ 
31 J 50 J 

0.07 UJ 0.07 UJ 
25 UJ 25 UJ 

0.07 UJ 0.02 J 
420 534 
740 980 

1.5 J 1.1 J 

240 325 
140 35 
0.05 0.2 

0.53 0.64 0.47 -o.Q1 2.5 
2.8 3.3 

• 
01-18 01-19 01-20 01-20 01-21 01-22 

01GW1802 01GW1902 01 GW2002 01 GW2002-D 01GW2102 01GW2202 
GW GW GW GW GW GW 

- - - - - -
NM NM NM FD NM NM 

1/2312004 112512004 1/2112004 1121/2004 1/1812004 1/24/2004 
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U ·0.8 U 
2 U 2 U 2 U 2 U 2 U 2 U 

0.1 UJ 0.1 U 0.1 UJ 0.1 UJ· 0.1 UJ 0.1 U 
4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 
0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2.U 
0.1 U 2 0.1 U 0.1 U 0.1 U 3 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 

·0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.3 UR' 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 
0.2 U· 380 25 20 0.2 U 150 
0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6· U 0.6 U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 

0.032 J 
1000 UJ 

8 J 
0.07 UJ 
46.6 J 
496 J -'-, 
0.1 UJ 

2.4 
0.1 UJ 
0.07 UJ 

7 J 
.0.Q18 J 

0.15 
0.07 UJ 

32 J 
0.07 UJ 
25 UJ 

0.07 UJ 
286 
780 

1.4 J 

260 
18 
3 

1.2 1.46 2.1 0.58 0.79 
0.01 
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COMPLETE GROUNDWATER DATA SET
SWMU 01 - MUSTARD GAS BURIAL GROUND'

NSWC CRANE, CRANE, INDIANA
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LOCATION 01·11 01·11 01·12 .01-13 01·14 01·15 01-17 01·18 01·19 01·20 01·20 01·21 01-22
SAMPLE 01GW1103 01GWll03·D 01 GW1202 01 GW1302 01GW1403 01GW1503 01 GW1702 01GW1802 01GW1902 01 GW2002 01 GW2002·D 01 GW21 02 01 GW2202
MATRIX GW GW' GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - -
aCTYPE . NM FD NM NM NM NM NM NM NM NM FD NM NM
SAMPLE DATE 112412004 112412004 112312004 112212004 112312004 112512004 112012004 112312004 112512004 112112004 1121/2004 1/1812004 1/2412004
HYDROGEN SULFIDE (H2Sl (MG/Ll 0 0 0 0 0
MANGANESE+2 (MGlLl . 0.3 0.3 22 > 4.2 0
NITRITE-N (MGlLI 0.001 0.005 0 0.007 0
OXIDATION REDUCTION POTENTIAL (MY) 5.4 -11.9' 159.6 -47 -7.7 55.9 -53:1 346 8.4 -62 76
PH 5.61 6.86 7.27 6.43 6.79 6.23, 7.24 7.01 6.02 6.78 6.96
SPECIFIC CONDUCTANCE (MS/CMI 0.054 0.412 0.458 1.015 1.141 0.661 0.509 0.866 1.297 0.618 0.915
SULFIDE (MGlL) 0.02 0.01 . 0.05 0 0.03
TEMPERATURE (Cl 7.02 8.74 9.44 8.7 5.69 11.51 8.62 8.35 9.51 8.95 9.48
TURBIDITY (NTUI 7.3 24 0 6.7 . 2.4 0.4· 105 1.4 0.73 .0.3 3.5

..-!

• • •

LOCATION 01-11 01-11 
SAMPLE 01GWll03 01GWll03-D 
MATRIX GW GW' 
DEPTH RANGE - -
aCTYPE NM FD 
SAMPLE DATE 112412004 112412004 
HYDROGEN SULFIDE (H2S) (MG/L) 0 0 
MANGANESE+2(MGIL) . 0.3 0.3 
NITRITE-N (MGIL) 0.001 0.005 
OXIDATION REDUCTION POTENTIAL tMYl 5.4 
PH 5.61 
SPECIFIC CONDUCTANCE (MS/CM) 0.054 
SULFIDE (MG/L) 0.02 0.01 
TEMPERATURE ( C) 7.02 
TURBIDITY (NTU) 7.3 

• 

01-12 

Tir' ~C-5 

COMPLETE GROUNDWATER DATA SET 
SWMU 01 - MUSTARD GAS BURIAL GROUND' 

NSWC CRANE, CRANE, INDIANA 
PAGE 6 OF9 

01-13 01-14 01-15 01-17 
01 GW1202 01 GW1302 01GW1403 01GW1503 01 GW1702 

GW GW GW GW GW 

- - - - -
NM NM NM NM NM 

112312004 112212004 112312004 1/2512004 112012004 
a 0 

22 > 4.2 
a 0.007 

-11.9' 159.6 -47 -7.7 55.9 
6.86 7.27 6.43 6.79 6.23. 

0.412 0.458 1.015 1.141 0.661 
. 0.05 0 

8.74 9.44 8.7 5.69 11.51 
24 a 6.7 . 2.4 0.4-

• 

01-18 01-19 01-20 01-20 01-21 01-22 
01GW1802 01GW1902 01 GW2002 01 GW2002-D 01 GW2l 02 01 GW2202 

GW GW GW GW GW GW 
- - - - - -
NM NM NM FD NM NM 

112312004 112512004 112112004 1/2112004 1/1812004 1/2412004 
a 
a 
a 

-53:1 346 8.4 -62 76 
7.24 7.01 6.02 6.78 6.96 
0.509 0.866 1.297 0.618 0.915 

0.03 
8.62 8.35 9.51 8.95 9.48 
105 1.4 0.73 .0.3 3.5 

• 



•
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•
LOCATION 01·23 01·24 01·25 01·26 01·27 01C01 01T02 01T03 01T04 01T05 01T06 .01T07
SAMPLE ·01 GW2303 01 GW2402 01 GW2503 01 GW2603 01 GW2702 01 GWC0103 01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWT0601 01GWT0701
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - -.
QCTYPE NM . NM NM NM NM NM NM NM NM NM NM NM
SAMPLE DATE 112012004 . 1121/2004 1n112004 112412004 1/2312004 1/2612004 1124/2004 112512004 . 1125/2004 1/2212004 '112312004 1124/2004
Volatile Organics (ug/L)
1,1 ,1 ,2·TETRACHLOROETHANE 0.2 U 0.2 U 1 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 45
1,1,1·TRICHLOROETHANE 0.2 U ·0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . 0.2 U
1,1,2,2·TETRACHLOROETHANE 0.3 U 0.3 U 29 0.3 U 0.6 J 0.3 U . 0.3 U 0.3 U 0.3 U 3 0.3 U 660
1,1,2·TRICHLOROETHANE 0.2 U 0.2 U 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 16 J
1,1·DICHLOROETHANE . 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U. 0.1 U 0.1 U 0.5 J
1,1·DICHLOROETHENE 0.2 U 0.2 U 0.5 J 0.2 U 0.2 U 0.2 U 0.2 U ·0.2 U 0.2 U 0.2 U 0.2 U 4 J
1,2,3·TRICHLOROPROPANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2·DIBROMQ.3-CHLOROPROPANE 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 0.5 U 0.5 U
1,2·DIBROMOETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 02 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2·DICHLOROETHANE 02 U 0.2 U 2 0.2 U 02 U 0.2 U .02 U 0.2 U 0.2 U 0.2 U 0.2 U . 17J
1,2·DICHLOROPROPANE 0.2U 0.2 U 0.2 U' · 0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U .0.2 U
lA·DIOXANE 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 9UR 9 UR
2·BUTANONE 1 U 1 U 1 U 1 UJ 1 UJ 1 U 1 UJ 1 U 4 J 1 U 1 UJ 1 UJ
2·HEXANONE 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 0.5 U 0.5 U
3-GHLOROPROPENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U . 0.1 U
4·METHYL·2·PENTANONE 0.4 U 0.4 U 0.4 U 0.4 U 0:4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
ACETONE 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 0.5 UR 5 U 0.5 UR 0.5 UR 0.5 UR
ACETONITRILE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

. ACROLEIN 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR
ACRYLONITRILE 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 2 UR
BENZENE 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
BROMODICHLOROMETHANE 0.2 U 0.2 U 0.2 U · 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 3 J
BROMOFORM 0.2 U 02 U 0.2 U 0.2 U 0.2 U 0.2 U 02 U 0.2 U 0.2 U 02 U 0.2 U 0.2 U
BROMOMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CARBON DISULFIDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U· 0.1 U 0.1 U 0.1 U 0.1 U
CARBON TETRACHLORIDE 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 10 J
CHLOROBENZENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U. 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLORODIBROMOMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U .. 0.3 U . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROFORM 0.2 U 0.2 U 7 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 790
CHLOROMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
CHLOROPRENE 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR
CIS·l,2·DICHLOROETHENE 0.2 U 0.2 U 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 14 J
CIS·l,3·DICHLOROPROPENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
DIBROMOMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U
DICHLORODIFLUOROMETHANE . O.lU 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
ETHANE 0,01 J 0.026 J 0.004 J .
ETHENE. 0.005 UJ 0.012 J 0.046 J
ETHYL METHACRYLATE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
ETHYLBENZENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . ·02 U . 0.2 U 0.2 U 0.2 U 0.2 U
ISOBUTANOL 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR. 9 UR 9 UR 9 UR 9 UR 9 UR 9 UR
METHACRYLONITRILE 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR' 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR
METHANE 1.4 J 0.16 J 0.19 J

• 
LOCATION 01-23 01-24 
SAMPLE ·01 GW2303 01 GW2402 
MATRIX GW GW 
DEPTH RANGE - -
QCTYPE NM . NM 
SAMPLE DATE 112012004 . 1121/2004 
Volatile Organics (ug/L) 
1,1 ,1 ,2·TETRACHLOROETHANE 0.2 U 0.2 U 
1,1,1-TRICHLOROETHANE 0.2 U ·0.2 U 
1,1,2,2-TETRACHLOROETHANE 0.3 U 0.3 U 
1,1,2· TRICHLOROETHANE 0.2 U 0.2 U 
1,1-DICHLOROETHANE ·0.1 U 0.1 U 
1,1-DICHLOROETHENE 0.2 U 0.2 U 
1,2,3-TRICHLOROPROPANE 0.2 U 0.2 U 
1,2-DIBROMO-3-CHLOROPROPANE 0.5 U 0.5 U 
1,2·DIBROMOETHANE 0.2 U 0.2 U 
1 ,2·DICHLOROETHANE 0.2 U 0.2 U 
1,2-DICHLOROPROPANE 0.2U 0.2 U 
1 A-DIOXANE 9 UR 9 UR 
2-BUTANONE 1 U 1 U 
2-HEXANONE 0.5 U- 0.5 U 
3-CHLOROPROPENE 0.1 U 0.1 U 
4-METHYL·2-PENTANONE 0.4 U 0.4 U 
ACETONE 0.5 UR 0.5 UR 
ACETONITRILE 2 U 2 U 

. ACROLEIN 4 UR 4 UR 
ACRYLONITRILE 2 UR 2 UR 
BENZENE 0.2 U 0.2 U 
BROMODICHLOROMETHANE 0.2 U 0.2 U 
BROMOFORM 0.2 U 02 U 
BROMOMETHANE 0.3 U 0.3 U 
CARBON DISULFIDE 0.1 U 0.1 U 
CARBON TETRACHLORIDE 0.4 U 0.4 U 
CHLOROBENZENE 0.2 U 0.2 U 
CHLORODIBROMOMETHANE 0.2 U 0.2 U 
CHLOROETHANE .0.3 U 0.3 U 
CHLOROFORM 0.2 U 0.2 U 
CHLOROMETHANE 0.2 U 0.2 U 
CHLOROPRENE 0.1 UR 0.1 UR 
CIS-l,2·DICHLOROETHENE 0.2 U 0.2 U 
CIS-l,3-DICHLOROPROPENE 0.2 U 0.2 U 
DIBROMOMETHANE 0.2 U 0.2 U 
DICHLORODIFLUOROMETHANE . 0.1 U 0.1 U 
ETHANE 0.Q1 J 
ETHENE. 0.005 UJ 
ETHYL METHACRYLATE 0.2 U 0.2 U 
ETHYLBENZENE 0.2 U 0.2 U 
ISO BUTANOL 9 UR 9 UR 
METHACRYLONITRILE 0.9 UR 0.9 UR 
METHANE 1.4 J 
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01·25 01·2S 01·27 01COl 
01 GW2503 01 GW2S03 01 GW2702 01 GWCOl03 

GW GW GW GW 
- - - -
NM NM NM NM 

1i2112004 112412004 1/2312004 1/26/2004 

1 0.2 U . 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 

29 0.3 U O.S J 0.3 U 
2 0.2 U 0.2 U 0.2 U 

0.1 U 0.1 U 0.1 U 0.1 U 
0.5 J 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.5 U 0.5 U 0.5 U 0.5 U 
0.2 U 0.2 U 0.2 U 02 U 

2 0.2 U 02 U 0.2 U 
0.2 U· · 0.2 U 0.2 U . 0.2 U 
9 UR 9 UR 9 UR 9 UR 
1 U 1 UJ 1 UJ 1 U 

0.5 U 0.5 'U 0.5 U 0.5 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0:4 U 0.4 U 

0.5 UR 0.5 UR 0.5 UR 0.5 UR 
2 U 2 U 2 U 2 U 

4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 
0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U · 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U .. 0.3 U 

7 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 

0.1 UR 0.1 UR 0.1 UR 0.1 UR 
2 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 

0.026 J 
0.012 J 
0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR. 

0.9 UR 0.9 UR 0.9 UR 0.9 UR 
0.16 J 

• 
01T02 01T03 01T04 01T05 01TOS .01T07 

01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWTOSOl 01GWT0701 
GW GW GW GW GW GW 

- - - - - -. 
NM NM NM NM NM NM 

1124/2004 112512004 . 1125/2004 1/2212004 112312004 1124/2004 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 45 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U . 0.2 U 
0.3 U 0.3 U 0.3 U 3 0.3 U 660 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 16 J 
0.1 U 0.1 U 0.1 U. 0.1 U 0.1 U 0.5 J 
0.2 U ·0.2 U 0.2 U 0.2 U 0.2 U 4 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

.02 U 0.2 U 0.2 U 0.2 U 0.2 U 17J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U .0.2 U 
9 UR 9 UR 9 UR 9 UR 9UR 9 UR 
1 UJ 1 U 4 J 1 U 1 UJ 1 UJ 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U . 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.5 UR 0.5 UR 5 U 0.5 UR 0.5 UR 0.5 UR 
2 U 2 U 2 U 2 U 2 U 2 U 

4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 
2 UR 2 UR 2 UR 2 UR 2 UR 2 UR 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 3 J 
02 U 0.2 U 0.2 U 02 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.1 U 0.1 U· 0.1 U 0.1 U 0.1 U 0.1 U 
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 10 J 
0.2 U. 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 790 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 0.1 UR 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 14 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U . 0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 

0.004 J .. 
0.046 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U . ·02 U . 0.2 U 0.2 U 0.2 U 0.2 U 
9 UR 9 UR 9 UR 9 UR 9 UR 9 UR 

0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 0.9 UR 
0.19 J 
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LOCATION 01·23 01-24 01·25 01·26 01·27 01C01 OH02 OH03 OH04 On05 OH06 OH07
SAMPLE 01 GW2303 01 GW2402 01 GW2503 01GW2603· 01 GW2702 01 GWC01 03 01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWT0601 01GWT0701
MATRIX GW GW GW GW GW GW GW GW .GW GW GW _ GW

DEPTH RANGE - - - - - - - - - - - -
QCTYPE NM _ NM NM NM . NM NM NM NM NM '. NM NM NM
SAMPLE DATE 112012004 1121/2004 112112004 1/2412004 112312004 1/2612004 1/2412004 112512004 1125/2004 1/2212004 1/2312004 1/24/2004
METHYL IODIDE 0.06 U 0.06 U 0.06.U 0.06 U 0.06U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
METHYL METHACRYLATE 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6·U 0.6 U
METHYLENE CHLORIDE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 15 J
PENTACHLOROETHANE 0.1 UJ 0.1 UJ 0.1 UJ 0.1 U . 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1· UJ . 0.1 U 0.1 U
PROPIONITRILE 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 4 UR
STYRENE 0.2 U 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U .0.2 U 0.2 U 0.2 U
TETRACHLOROETHENE 1 0.1 U 1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 130
TOLUENE 0.2 U 0.2 U 0.2U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TOTAL XYLENES 0.6 U . 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6U 0.6 U
TRANS-1,2·DICHLOROETHENE 0.1 U 0.1 U 0.9 J 0.1U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 11 J
TRANS-1,3-DICHLOROPROPENE 0.2 U 0.2 U 0.2 U 0.2 U . ·0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
TRANS-1,4-DICHLORO,2-BUTENE 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR
TRICHLOROETHENE 0.2 U 0.2 U 96 0.2 U 0.2 U 1 0.2 U 0.2 U 0.2 U 3 02 U 620
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
VINYL ACETATE 0.6 U 0.6 U 0.6 U 0.6·.U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
VINYL CHLORIDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 1 J
Miscellaneous Parameters
ACETIC ACID (MGlLI 0.069 J 0.04 J 0.05 J
ACETYLENE (NGlLl 1000 UJ 1000 UJ 1000 UJ
BUTANE (NGlLl 25 UJ 5 J 25 UJ
BUTANOIC ACID (MGlL) . 0.07 UJ 0.07 UJ 0.07 UJ
CHLORIDE (MGlLI 4.4 41.4 93.7
HARDNESS (MGlLI 236 544 672
HEXANOIC ACID (MGlLI 0.1 UJ 0.1 UJ 0.1 UJ
HYDROGEN (NMI 2 2.5 2.5
I-HEXANOIC ACID (MGlLl 0.1 UJ 0.1 UJ 0.1 UJ
I-PENTANOIC ACID (MGIL) 0.07 UJ 0.07 UJ 0.07 UJ
ISOBUTANE (NGlL) 25 UJ 10 J . 25 UJ
LACTIC ACID (MGlLI 0.06 J 0.033 J 0.034 J
NITRITEINITRATE-N (MGlLl 0.1 U 0.29 0.1 U
PENTANOIC ACID (MGIL) 0.07 UJ 0.07 UJ 0.07 UJ
PROPANE (NGlLl 6 J 15 J 25 UJ
PROPIONIC ACID (MGlLl 0.07 UJ 0.07 UJ 0.07 UJ
PROPYLENE (NGlLl 25 UJ 25 UJ 25 UJ
PYRUVIC ACID (MGlLl 0.07 UJ 0.07 UJ 0.07 UJ
SULFATE (MGIL) 17.6 348 n8
TOTAL INORGANIC CARBON {MGlLI 390 670 740
TOTAL ORGANIC CARBON (MGlLl 5 U 1.5 J 1 J
Field Parameters
ALKALINITY {MGlLI 180 10 U 40
CARBON DIOXIDE (MGlLI . 12 25 35
DISSOLVED OXYGEN IMGlLl 0.2 0.25 0.5
DISSOLVED OXYGEN - METER IMGlLI 1.31 2.16 0.31 -0.04 0.26 0.01 0 0.26 0.49 1.36 6.75 1.33
FERROUS IRON (MGlLl 3.3 > 0.03 0.35

• • e-

LOCATION 01-23 01-24 
SAMPLE 01 GW2303 01 GW2402 
MATRIX GW GW 
DEPTH RANGE - -
QCTYPE NM , NM 
SAMPLE DATE 112012004 1121/2004 
METHYL IODIDE O.OS U O.OS U 
METHYL METHACRYLATE 0.6 U 0.6 U 
METHYLENE CHLORIDE 2 U 2 U 
PENTACHLOROETHANE 0.1 UJ 0.1 UJ 
PROPIONITRILE 4 UR 4 UR 
STYRENE 0.2 U 0.2 U 
TETRACHLOROETHENE 1 0.1 U 
TOLUENE 0.2 U 0.2 U 
TOTAL XYLENES O.S U . O.S U 
TRANS·l,2·DICHLOROETHENE 0.1 U 0.1 U 
TRANS·l,3·DICHLOROPROPENE 0.2 U 0.2 U 
TRANS·l,4·DICHLORO,2·BUTENE 0.3 UR 0.3 UR 
TRICHLOROETHENE 0.2 U 0.2 U 
TRICHLOROFLUOROMETHANE 0.2 U 0.2 U 
VINYL ACETATE 0.6 U 0.6 U 
VINYL CHLORIDE 0.1 U 0.1 U 
Miscellaneous Parameters 
ACETIC ACID (MGIL) 0.069 J 
ACETYLENE (NGIL) 1000 UJ 
BUTANE (NGIL) 25 UJ 
BUTANOIC ACID (MG/L) . 0.07 UJ 
CHLORIDE (MG/L) 4.4 
HARDNESS (MG/L) 236 
HEXANOIC ACID (MGIL) 0.1 UJ 
HYDROGEN (NM) 2 
I·HEXANOIC ACID (MGIL) 0.1 UJ 
I·PENTANOIC ACID (MGIL) 0.07 UJ 
ISOBUTANE (NG/L) 25 UJ 
LACTIC ACID (MGIL) 0.06 J 
NITRITEINITRATE·N (MGIL) 0.1 U 
PENTANOIC ACID{MGIL) 0.07 UJ 
PROPANE (NGIL) 6 J 
PROPIONIC ACID lMGlLl 0.07 UJ 
PROPYLENE (NGIL) 25 UJ 
PYRUVIC ACID lMGlLL 0.07 UJ 
SULFATE1MGlLl 17.6 
TOTAL INORGANIC CARBON lMG/Ll 390 
TOTAL ORGANIC CARBON (MGIL) 5 U 
Field Parameters 
ALKALINITY (MGIL) 160 
CARBON DIOXIDE (MGIL) . 12 
DISSOLVED OXYGEN (MGIL) 0.2 
DISSOLVED OXYGEN· METER (MGIL)· 1.31 2.16 
FERROUS IRON (MG/L) 3.3 > 

• 
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01·25 01·26 01·27 01 COl 
01 GW2503 01GW2603· 01 GW2702 01 GWCOl 03 

GW GW GW GW 

- - - -
NM NM . NM NM 

112112004 1/2412004 112312004 1/2612004 
O.OS.U O.OS U O.OSU O.OS U 
0.6 U 0.6 U 0.6 U 0.6 U 
2 U 2 U 2 U 2 U 

0.1 UJ 0.1 U . 0.1 U 0.1 UJ 
4 UR 4 UR 4 UR 4 UR 
0.2 U 0.2U 0.2 U 0.2 U 

1 0.1 U 0.1 U 0.1 U 
0.2U 0.2 U 0.2 U 0.2 U 
O.S U 0.6 U 0.6 U 0.6 U 
0.9 J 0.1 U 0.1 U 0.1 U 
02 U 0.2 U . ·0.2 U 0.2 U 

0.3 UR 0.3 UR 0.3 UR 0.3 UR 
9S 0.2 U 0.2 U 1 

0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U 0.6·.U 0.6 U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 U 

0.04 J 
1000 UJ 

5 J 
0.07 UJ 

41.4 
544 

0.1 UJ 
2.5 

0.1 UJ 
0.07 UJ 

10 J 
0.033 J 

.0.29 
0.07 UJ 

15 J 
0.07 UJ 
25 UJ 

0.07 UJ 
348 
670 

1.5 J 

10 U 
25 

0.25 
0.31 -0.04 0.26 0.01 
0.03 -

• 

OH02 OH03 OH04 OH05 OH06 OH07 
01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWT0601 01GWT0701 

GW GW .GW GW GW GW 

- - - - - -
NM NM NM , NM NM NM 

1/2412004 112512004 1125/2004 1/2U2004 1/2312004 1/24/2004 
O.OS U O.OS U O.OS U O.OS U O.OS U O.OS U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6·U 0.6 U 
2 U 2 U 2 U 2 U 2 U 15 J 

0.1 U 0.1 U 0.1 U 0.1· UJ . 0.1 U 0.1 U 
4 UR 4 UR 4 UR 4 UR 4 UR 4 UR 
0.2 U 0.2 U 0.2 U .0.2 U 0.2 U 0.2 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 130 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U O.S U 0.6U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 11 J 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 0.3 UR 
0.2 U 0.2 U 0.2 U 3 02 U 620 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 1 J 

0.05 J 
1000 UJ 
25 UJ 

0.07 UJ 
93.7 
872 

0.1 UJ 
2.5 

0.1 UJ 
0.07 UJ 
·25 UJ 
0.034 J 
0.1 U 

0.07 UJ 
25 UJ 

0.07 UJ 
25 UJ 

0.07 UJ 
n6 
740 
1 J 

40 
35 
0.5 

0 026 0.49 1.36 6.75 1.33 
0.35 .' 
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•
LOCATION 01-23 01~24 . 01·25 01·26 01·27 01C01 OH02 OH03 OH04 OH05 OH06 OH07
SAMPLE - 01GW2303 01 GW2402 ·01GW2503 01 GW2603 01 GW2702 01 GWC01.03 01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWT0601 01GWT0701
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - -" - - - -
QCTYPE NM NM NM NM NM NM NM ·NM NM NM NM NM

. SAMPLE DATE 112012004 112112004 112112004 112412004 1/2312004 112612004 1124/2004 1125/2004 1/2512004 1/2212004 1/2312004 1/2412004
HYDROGEN SULFIDE (H2S) (MGIl) 0 0 0
MANGANESE+2 (MGIl) .1.5' 0 9.5
NITRITE-N (MGIl) 0.006 0 0.004
OXIDATION REDUCTION POTENTIAL (MV) ·149 -90 52.7 34.4 ·25.7 -10.8 38.3 40.9 -6.4 198 196 185
PH 7.6 7.1 .• 7.05 6.82 7.14 7.95 5.76 7.29 7.8 5.73 6.18 6.25
SPECIFIC CONDUCTANCE (MS/CM) 1.305 0.313 1.032 1.111 0.775 0.337 2.299 0.562 0.287 .1.044 . .1.178 1.238
SULFIDE (MGIl) 0.01 0.23 0
TEMPERATURE (C) 7.72 9.75 1.1.58 10.51 8.75 5.31 6.94 8.21 8.73 6.55 8.16 7.82
TURBIDITY (NTUl 9.5 3.2 86.7 8 8.5 25 8.1 8.8 9.5 8.2 9.8 10

• 
LOCATION 01-23 01~24 

SAMPLE - 01GW2303 01 GW2402 
MATRIX GW GW 
DEPTH RANGE - -
QCTYPE NM NM 

. SAMPLE DATE 112012004 1/2112004 
HYDROGEN SULFIDE (H2S) (MG/l) 0 
MANGANESE+2 (MG/l) 1.5' 
NITRITE-N (MG/l) 0.006 
OXIDATION REDUCTION POTENTIAL (MV) ·149 -90 
PH 7.6 7.1 
SPECIFIC CONDUCTANCE (MS/CM) 1.305 0.313 
SULFIDE (MG/l) 0.01 
TEMPERATURE (C) 7.72 9.75 
TURBIDITY (NTU) 9.5 3.2 
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. 01·25 01·26 01·27 01C01 
·01GW2503 01 GW2603 01 GW2702 01 GWC01.03 

GW GW GW GW 
- - - -
NM NM NM NM 

112112004 112412004 1/2312004 1/2612004 
0 
0 
0 

52.7 34.4 ·25.7 -10.8 
.• 7.05 6.82 7.14 7.95 

1.032 1.111 0.775 0.337 
0.23 
11.58 10.51 8.75 5.31 
86.7 8 8.5 25 

• 
OH02 OH03 OH04 OH05 OH06 OH07 

01GWT0204 01GWT0302 01GWT0402 01GWT0502 01GWT0601 01GWT0701 
GW GW GW GW GW GW 
- -" - - - -
NM ·NM NM NM NM NM 

1124/2004 1125/2004 1/2512004 1/22/2004 1/2312004 1/2412004 
0 

9.5 
0.004 

38.3 40.9 -6.4 198 196 185 
5.76 7.29 7.8 5.73 6.18 6.25 

2.299 0.562 0.287 1.044 . 1.178 1.238 
0 

6.94 8.21 8.73 6.55 8.16 7.82 
8.1 8.8 9.5 8.2 9.8 10 
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LOCATION 01TP01 01TP01 01TP02 01TP04 01TP05 ·Onp06 01TP08
SAMPLE 01TP010607 01TP010607·D 01TP020506 . 01TP040607 01TP050607 01TP060506 01TP080506
MATRIX 58 58 58 58 58 58 58
DEPTH RANGE 6·7 6·7 5·6 6·7 6·7 5·6 5·6
QC_TYPE NM FO NM· NM NM NM NM
SAMPLE DATE 1/1412004 1114/2004 . 1/1412004 1/1412004 1/15/2004 1/15/2004 1/15/2004
Volatile OrQanics (uQ!kQ)
1,1,1,2·TETRACHLOROETHANE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
1,1,1·TRICHLOROETHANE 0.8 U 0.8 U 0.8 U 0.8 UJ 0.8 U 0.8 U 0.8 U
1,1,2,2·TETRACHLOROETHANE 2 U 2 U 24 2 UJ 2 U 2 U 20 J
1,1,2·TRICHLOROETHANE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
1,1·DICHLOROETHANE 0.9 U 0.9 U 0.9 U 0.9 UJ' 0.9 U 1 U 0.9 U
1,1·DICHLOROETHENE 0.9 U 0.9 U 0.9 U 0.9 UJ 0.9 U 0.9 U 0.9 UJ
1,2,3·TRICHLOROPROPANE 1 U 2 U 2 U 2UJ 2 U 2 U 2 U
1,2·DIBROMO·3-CHLOROPROPANE 3 U 3 U 3 U 3 UJ 3 U 3 U 3 U
1,2·DIBROMOETHANE 1 U 1U - 1 U 1 UJ 1 U 1 U 1 U
1,2·DICHLOROETHANE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
1,2-DICHLOROPROPANE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
1A·DIOXANE 100 UR 110UR 110 UR 110 UR 97 UR 110 UR 110 UR
2·BUTANONE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ \ 2 UJ
2-HEXANONE 4 U 4 U 4 U 4 UJ 4 U 4 U 4 U
3-CHLOROPROPENE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ
4·METHYL·2·PENTANONE 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U
ACETONE 56 J 24 U 41 J 27 U 26 U 17 U 26 U
ACETONITRILE 24 U 25 U 25 U 25 UJ 24 U 25 U 25 U
ACROLEIN 27 UR 28 UR 28 UR 28 UR 28 UR 29 UR 28 UR
ACRYLONITRILE 14 U 15 U 15 U 15 UJ 15 U 15 U 15 U
BENZENE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
BROMODICHLOROMETHANE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
BROMOFORM 2 U 2 U 2 U 2 UJ . 2 U 2 U 2 U
BROMOMETHANE 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U
CARBON DISULFIDE 3 J 3 J 1 U 1 UJ 1 U 1 J 1 U
CARBON TETRACHLORIDE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
CHLOROBENZENE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
CHLORODIBROMOMETHANE 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U
CHLOROETHANE 5 U 6 U 6 U 6 UJ 5 U 6 U 6 U
CHLOROFORM 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U

• • •

LOCATION 01TP01 
SAMPLE 01TP010607 
MATRIX 58 
DEPTH RANGE 6-7 
QC_TYPE NM 
SAMPLE DATE 1/1412004 
Volatile Organicslug/l<g) 
1,1,1,2·TETRACHLOROETHANE 1 U 
1,1,1·TRICHLOROETHANE 0.8 U 
1,1,2,2·TETRACHLOROETHANE 2 U 
1,1,2·TRICHLOROETHANE 1 U 
1,1·DICHLOROETHANE 0.9 U 
1,1·DICHLOROETHENE 0.9 U 
1,2,3· TRICHLOROPROPANE 1 U 
1,2·DIBROMO·3·CHLOROPROPANE 3 U 
1,2·DIBROMOETHANE 1 U 
1,2·DICHLOROETHANE 1 U 
1,2·DICHLOROPROPANE 1 U 
1.4·DIOXANE 100 UR 
2·BUTANONE 2 UJ 
2·HEXANONE 4 U 
3·CHLOROPROPENE 2 UJ 
4·METHYL·2·PENTANONE 2 U 
ACETONE 56 J 
ACETONITRILE 24 U 
ACROLEIN 27 UR 
ACRYLONITRILE 14 U 

. BENZENE 1 U 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 2 U 
BROMOMETHANE 2 U 
CARBON DISULFIDE 3 J 

. CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLORODIBROMOMETHANE 2 U 
CHLOROETHANE 5 U 
CHLOROFORM 1 U 

• 
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01TP01 01TP02 01TP04 
01TP010607-D 01TP020506 . 01TP040607 

58 58 58 
6-7 5-6 6-7 
FO NM· NM 

1114/2004 . 1/1412004 1/1412004 

1 U 1 U 1 UJ 
0.8 U 0.8 U 0.8 UJ 
2 U 24 2 UJ 
1 U 1 U 1 UJ 

0.9 U 0.9 U 0.9 UJ' 
0.9 U 0.9 U 0.9 UJ 
2 U 2 U 2UJ 
3 U 3 U 3UJ 
1U - 1 U 1 UJ 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 

110UR 110 UR 110 UR 
2 UJ 2 UJ 2 UJ 
4 U 4 U 4 UJ 
2 UJ 2 UJ 2 UJ 
2 U 2 U 2 UJ 
24 U 41 J 27 U 
25 U 25 U 25 UJ 

28 UR 28 UR 28 UR 
15 U 15 U 15 UJ 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 
2 U 2 U 2 UJ 
2 U 2 U 2 UJ 
3 J 1 U 1 UJ 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 
2 U 2 U 2 UJ 
6 U 6 U 6 UJ 
1 U 1 U 1 UJ 

01TP05 ·01TP06 01TP08 
01TP050607 01TP060506 01TP080506 

58 58 58 
6-7 5-6 5-6 
NM NM NM 

1/15/2004 1/15/2004 1/15/2004 

1 U 1 U 1 U 
0.8 U 0.8 U 0.8 U 
2 U 2 U 20 J 
1 U 1 U 1 U 

0.9 U 1 U 0.9 U 
0.9 U 0.9 U 0.9 UJ 
2 U 2 U 2 U 
3 U 3 U 3 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

97 UR 110 UR 110 UR 
2 UJ 2 UJ \ 2 UJ 
4 U 4 U 4 U 
2 UJ 2 UJ 2 UJ 
2 U 2 U 2 U 
26 U 17 U 26 U 
24 U 25 U 25 U 

28 UR 29 UR 28 UR 
15 U 15 U 15 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

. 2 U 2 U 2 U 
2 U 2 U 2 U 
1 U 1 J 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
2 U 2 U 2 U 
5 U 6 U 6 U 
1 U 1 U 1 U 

• 
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••
LOCATION 01TP01 01TP01 01TP02 01TP04 01TP05 01TP06 01TP08
SAMPLE 01TP010607 01TP010607·D 01TP020506 01TP040607 01TP050607 01TP060506 01TP080506
MATRIX 58 58· 58 58 58 58 ,58
DEPTH RANGE 6·7 6·7 5·6 6·7 6·7 5·6 5·6
QC_TYPE NM FD NM NM NM NM NM
SAMPLE DATE 1/1412004 1/14/2004 111412004 1/1412004 1/15/2004 111512004 1/15i2004
CHLOROMETHANE 2 U 2 U 2 U 2 UJ 2 U 2 U 2 U
CHLOROPRENE 3 UR 3 UR 3 UR 3 UR 3 UR 3 UR· 3 UR
CIS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
CIS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 UJ 1U 1 U 1 U
DIBROMOMETHANE 1 U 1 U 1 U 1 UJ 1 U 1 U ., 1 U
DICHLORODIFLUOROMETHANE 3 U 3 U 3 U 3 UJ 3 U 3 U 3 U
ETHYL METHACRYLATE 3 U 3 U 3 U 3 UJ 3 U 3 U 3 U
ETHYLBENZENE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
ISOBUTANOL 82 UR 86 UR 86UR 85 UR 84 UR 87 UR 86 UR
METHACRYLONITRILE 18 U . 19 U 19 U 19 UJ 18 U 19 U 19 U
METHYL IODIDE. 4 UJ 4 UJ 4 UJ 4 UJ 4 UJ 4 UJ 4 UJ
METHYL METHACRYLATE 2 U 2 U 2 U 2 UJ 2 U. 2 U .. 2 U
METHYLENE CHLORIDE 10 BU 2 BU 11 BU 2 BU 6 BU 5 BU 10 BU
PENTACHLOROETHANE . 5 U 5 U ·5U 5 UJ 5 U 5 U 5 U
PROPIONITRILE 25 UR 26 UR 26 UR 25 UR 25 UR 26 UR 26 UR
STYRENE 1 U 1 U . 1 U 1 UJ 1 U 1 U 1 U
TETRACHLOROETHENE 1 U . 1 U 1 U 1 UJ 1 U 1 U 1 U
TOLUENE 1 U ·1 U 1 U 1 UJ 1 U 1 U 1 U
TOTAL XYLENES 3 U 3 U 3 U 3 UJ 3 U 3 U 3 U
TRANS-1,2-DICHLOROETHENE 1 U 1U 1 U 1 UJ 1 U . 1 U 1 U
TRANS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
TRANS-1,4-DICHLORO-2-BUTENE 2 UR 3 UR 3 UR 2 UR 2 UR 3 UR 3 UR
TRICHLOROETHENE 1 U 1 U 1 U 1 UJ 1 J 1 U 1 U
TRICHLOROFLUOROMETHANE 5 U '5 U 5 U 5 UJ 5 U 6 U 11
VINYL ACETATE 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
VINYL CHLORIDE 3 U 3 U 3 U 3 UJ 3 U 3 U 3 U

• 
LOCATION 01TP01 
SAMPLE 01TP010607 
MATRIX 58 
DEPTH RANGE 6-7 
QC_TYPE NM 
SAMPLE DATE 1/1412004 
CHLOROMETHANE 2 U 
CHLOROPRENE 3 UR 
CIS-1,2-DICHLOROETHENE 1 U 
CIS-1,3-DICHLOROPROPENE 1 U 
DIBROMOMETHANE 1 U 
DICHLORODIFLUOROMETHANE 3 U 
ETHYL METHACRYLATE 3 U 
ETHYLBENZENE 1 U 
ISOBUTANOL 82 UR 
METHACRYLONITRILE 18 U 
METHYL IODIDE. 4 UJ 
METHYL METHACRYLATE 2 U 
METHYLENE CHLORIDE 10 BU 
PENTACHLOROETHANE . 5 U 
PROPIONITRILE 25 UR 
STYRENE 1 U 
TETRACHLOROETHENE 1 U 
TOLUENE 1 U 
TOTAL XYLENES 3 U 
TRANS-1,2-DICHLOROETHENE 1 U 
TRANS-1,3-DICHLOROPROPENE 1 U 
TRANS-1,4-DICHLORO-2-BUTENE 2 UR 
TRICHLOROETHENE 1 U 
TRICHLOROFLUOROMETHANE 5 U 
VINYL ACETATE 1 U 
VINYL CHLORIDE 3 U 

.. 
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01TP01 01TP02 01TP04 
01TP010607-D 01TP020506 01TP040607 

58· 58 58 
6-7 5-6 6-7 
FD NM NM 

1/14/2004 111412004 1/1412004 
2 U 2 U 2 UJ 

3 UR 3 UR 3 UR 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 
3 U 3 U 3 UJ 
3 U 3 U 3 UJ 
1 U 1 U 1 UJ 

86 UR 86UR 85 UR 
. 19 U 19 U 19 UJ 

4 UJ 4 UJ 4 UJ 
2 U 2 U 2 UJ 

2 BU 11 BU 2 BU 
5 U ·5U 5 UJ 

26 UR 26 UR 25 UR 
1 U 1 U 1 UJ 
1 U 1 U 1 UJ 

,1 U 1 U 1 UJ 
3 U 3 U 3 UJ 
1U 1 U 1 UJ 
1 U 1 U 1 UJ 

3 UR 3 UR 2 UR 
1 U 1 U 1 UJ 

·5 U 5 U 5 UJ 
1 U 1 U 1 UJ 
3 U 3 U 3 UJ 

•• 
01TP05 01TP06 01TP08 

01TP050607 01TP060506 01TP080506 
58 58 ,58 
6-7 5-6 5-6 
NM NM NM 

1/15/2004 111512004 1/15i2004 
2 U 2 U 2 U 

3 UR 3 UR· 3 UR 
1 U 1 U 1 U 
1U 1 U 1 U 
1 U 1 U .. 1 U 
3 U 3 U 3 U 
3 U 3 U 3 U 
1 U 1 U 1 U 

84 UR 87 UR 86 UR 
18 U 19 U 19 U 
4 UJ 4 UJ 4 UJ 
2 U. 2 U .. 2 U 

6 BU 5 BU 10 BU 
5 U 5 U 5 U 

25 UR 26 UR 26 UR 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
3 U 3 U 3 U 
1 U. 1 U 1 U 
1 U 1 U 1 U 

2 UR 3 UR 3 UR 
1 J 1 U 1 U 
5 U 6 U 11 
1 U 1 U 1 U 
3 U 3 U 3 U 
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D.1 DATA QUALITY REVIEW

•

•

This appendix presents a detailed summary of the data quality review processes and conclusions

regarding the usability of' data for the recently collected CMS data. A similar discussion is' presented in

Section 3.0 of the RFI report (TtNUS, 2003) for the RFI Round 1 and Round 2 data.

D.1 DATA QUALITY REVIEW AND DATA REDUCTION METHODS

The data reviews began with field reviews and a detailed data validation, which is a compa~ison of data

quality indicators (DOIs) against prescribed acceptance criteria. The DOls used are measures to assess

the bias and precision of the a~alytical calibrations and sample analyses. The output of this review was a

, set of alphabetic flags such as "U," "J," "R," or combinations thereof, that may have been assigned to

individualfesults based on the validation effort. These flags were used to infer the general quality of the

data. The data validation was followed by a summary of quantitative data quality measures to provide the

user with a more quantitative estimate of any bias or imprecision associated with the data. Also

evaluated were the measures of data'completeness, sensitivity, comparability and represe'ntativeness.

Sections D.1.1 and D.1.2 provide an overview of the data validation process, Section D.1.3 presents an

evaluation of the' data quality beyond data validation, and Section D.1.4 describes various data reduction

methods and special reviews that were undertaken to evaluate the MGBG data. Appendix C contains all

the qualified data and the associated reasons for the data qualifications.

D.1.1 DATA VALIDATION PROCESS

Field analytical data and sampling location coordinates were reviewed both in the -field and after

completion of the field event to :assure data users that the results were accurate. ' Calibration logs and OC

check sample result~ were reviewed for accuracy. In addition, field data were reviewed for comparability'

among sampling locations and consistency with theoretical expectations. For example, low pH values

would not be expected if alkalinity values were high. These evaluations were based, in part, on

professional judgment. Well'stabilization parameters, were required to represent stable sampling

conditions (manifested as reproducible measurements) prior to sample collection but were not required to

compare well to field test kit results.

\.
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This appendix presents a detailed summary of the data quality review processes and conclusions 

regarding the usability of' data for the recently collected CMS data. A similar discussion is' presented in 

Section 3.0 of the RFI report (TtNUS, 2003) for the RFI Round 1 and Round 2 data. 

D.1 DATA QUALITY REVIEW AND DATA REDUCTION METHODS 

The data reviews began with field reviews and a detailed data validation, which is a compa~ison of data 

quality indicators (DO Is) against prescribed acceptance criteria. The DOls used are measures to assess 

the bias and precision of the a~alytical calibrations and sample analyses. The output of this review was a 

, set of alphabetic flags such as "U," "J," "R," or combinations thereof, that may have been assigned to 

individual results based on the validation effort. These flags were used to infer the general quality of the 

data. The data validation was followed by a summary of quantitative data quality measures to provide the 

user with a more quantitative estimate of any bias or imprecision associated with the data. Also 

evaluated were the measures of data' completeness, sensitivity, comparability and represe'ntativeness. 

Sections D.1.1 and D.1.2 provide an overview of the data validation process, Section D.1.3 presents an 

evaluation of the' data quality beyond data validation, and Section D.1.4 describes various data reduction 

methods and special reviews that were undertaken toevaluate the MGBG data. Appendix C contains all 

the qualified data and the associated reasons for the data qualifications. 

D.1.1 DATA VALIDATION PROCESS 

Field analytical data and sampling location coordinates were reviewed both in the ,field and after 

completion of the field event to :assure data users that the results were accurate .. Calibration logs and OC 

check sample result~ were reviewed for accuracy. In addition, field data were reviewed for comparability' 

among sampling locations and consistency with theoretical expectations. For example, low pH values 

would not be expected if alkalinity values were high. These evaluations were based, in part, on 

professional judgment. Well· stabilization parameters, were required to represent stable sampling 

conditions (manifested as reproducible measurements) prior to sample collection but were not required to 

compare well to field test kit results . 

" 
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Data validation specifications require that various data qualifiers be assigned when a deficiency is

detected or when a result is less than its detection limit. If no qualifier is assigned to a result. that has

been validated, the data user is assured that no technical deficiencies were identified during validation.

The qualification flags used are defined below:

U - Indicates that the chemical was not detected at the numerical detection. limit (sample-specific

detection limit) noted. Non-detected results from the laboratory are reported in.this manner. This qualifier .

is also added to a positive result (reported by the laboratory) if the detected concen.tration is determined •

to be attributable to contamination introduced during field sampling or laboratory analysis..

UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection

limit) is considered to be estimated based· on problems encountered during laboratory analysis. The

associated numerical detection limit is regarded as inaccurate or imprecise.

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise

representation of the concentration that is actually present in the sample. The laboratory reported

concentration is considered to be an estimate of the true concentration.

UR -,- Indicates that the chemical mayor may not be present. The non-detected analytical result reported

by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross

technical deficiencies (Le., holding times n:'is·sed by a factor of two times the sp~cified time limit, severe

. calibration non-compliances, and extremely,low analyte recoveries).

R - Indicates that the chemical mayor may not be present. The positive analytical result reported by the

laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of ·gross

technical deficiencies. '.
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BU - Indicates that an organic chemical was detected in this sample, as well as the asspciated laboratory

method blank, but has been qualified non-detected resultant of laboratory blank contamination (i.e.,

concentration was less than the blank action level). ,

BJ - Indicates that an organic chemical was detected ,in this sample as well as the associated method

blank, and is considered estimated because the concentration is in excess of the blank action level.

,The use of "B" qualifiers is a U.S. EPA Region 5-specific requirement.

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major

, , problems are defined as issues that result in the rejection of data and qualification with UR or R data

validation qualifiers. These data' were considered ,invalid and were not used for qecision- making. Minor

problems' are defined as issues resulting in the estimation of data, and qualification with U, J, B, BJ, BU,

and UJ data validation qualifiers. Estimated analytical results are considered to be suitable for decision

making purposes unless the data use requirements are very stringent and the, qualifier indicates a

deficiency that is incompatible with the intended data use. It is noteworthy that a U qualifier does not
. , .

necessarily indicate that a data deficiency exists because all non-detect values are flagged with theU

qualifier regardless of whether a quality deficiency has been detected.

In addition to qualifiers used to indicate real or potential data quality deficiencies, the ">" qualifier was

used to indicate field results that exceeded the calibration range of the measuring system bUt' could not

be, diluted. The only results affected in this manner were alkalinity (sample 01 GW11 03), ferrous iron'

(sample 01 GW1 003), manganous ion (sample 01 GW1403), and sulfate (sample 01GWT0203). In

addition, sulfide, hydrogen sulfide, manganous ion, and nitrite field test results that were less than ~he

detection limit of the test kit were reported as zero ("0") rather than as a detection limit with a "U" qualifier

flag.

0.1.2 DATA VALIDATION OUTPUTS

•

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were

used to alert the data user to inaccurate o'r imprecise data. For situations in' which several QC criteria

were out of specification, the data validator made professional judgements and lor comments on the

validity of the overall data package. The reviewer then prepared a technical memorandum presenting

qualification of the data, if necessary, and the rationale for making such qualifications. The net result was

a data package that had been carefully reviewed for its adherence to prescribed technical requirements.
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Validators incorporated data qualifiers into the electronic database and submitted the information to the

data management group. A complete printout of the data with validation flags is presented in Appendix E.

Pertinent quality estimates are summarized in a more quantitative format in the following section.

O.1.~ GENERAL OATA QUALITY REVIEW

. DOIs are parameters that are monitored ·to help establish the quality of data generated during an

investigation. Some of the DOls are generated from analysis of field samples (e.g., field duplicates) and

some are generated from the analysis of laboratory samples (e.g.,laboratory duplicates). Individually,

field and laboratory DOls provide measures of the performance of the respective investigative operations

(field or laboratory). During data validation, individual OC results were evaluated. If individual OC results

were acceptable, no validation flag was assigned to an analytical result, otherwise a flag indicating the

type of OC deficiency was ·assigned to the result. The data quality review provided in this section, which

was implemented after the data validation process was completed, is not designed. to identify data that

are acceptable or unacceptable according to data OCcriteria. Instead, it is designed to provide an overall

quantitative measure of analytical performance not provided by data validation.· Taken together, the DOls

provide a measure of overall analytical performance.

The data for the MGBG was of generally acceptable quality with the exception of 1A-dioxane, acetone,·

acrolein, acrylonitrile, chloroprene, isobutanol, methacrylonitrile, propionitrile, and trans-1,4-dichloro-2

butene. The results for these c()mpounds constitute the majority of results rejected for the volatile

analyses. . These rejections occurred primarily because these compounds yielded poor analytical

responses. This is a systematic problem that occurs for one or more of these compounds in the majority

of the samples analyzed from the MGBG. The poor analytical responses for these compounds was

known in advance of the field effort but was considered to be inconsequential because these compounds

are not chlorinated organic solvents and the COCs for the MGBG CMS are chlorinated organic solvents.

Therefore, rejection of thee results has no adverse effect on attainment of project objectives.

In addition to the almost universal rejection of the compounds identified above, virtually an entire set of

sample results was rejected for sample 01 GW0203. The reasons and the corrective action taken to

mitigate this problem are described in Section 0.1.3.1.3.

The various DOls are discussed in detail below. In addition to the DOls discussed below, temperature

blanks that accompanied each cooler containing samples were used to assess whether the samples had

. been stored at the appropriate temperature during shipping. All temperature blanks fell within the

acceptance range of 4°C ± 2°C, indicating no deficienCies with regard to shipping temperature.

•

••
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Each section below addresses data quality for a particular DOl for samples of a given matrix (solid or

aqueous) and analytical fraction (e.g., VOCs).

0.1.3.1 Completeness

Completeness is a measure of the number of valid samples or measurements that are available relative

to the number of samples or measurements that were intended. to be generated. For this project,

completeness was measured on three different bases: samples collected, field measurements, and

laboratory measurements.

• Sample completeness was a measure of the usable samples collected as compared to those

intended to be collected.

• Field measurement completeness was a measure of the usable field measurements made relative to

those intended to be .made.

• • Laboratory measurement completeness was a measure of the amount of usable, valid laboratory

measurements per matrix obtained for each target analyte.

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to have not been disqualified for use through data validation or additional data review.

The total number of samples (or resJjlts) planned to be collected or generated are those listed in the

MGBG·OAPP (TtNUS, 2001 b) for sampling round 1 (Round 1), and the MGBG SAP (TtNUS, ·2002b) for

sampling round 2 (Round 2). Completenesswas determined using the following equation:

v .
%C=-x 100

T

where %C =

V =

T =

percent completeness

number of samp>les (or results) determined to be valid

total number of planned samples (or results)

•
Discretionary samples and provisional wells were not included in the estimates of total planned samples.
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Table 0-1 compares the samples collected to the samples proposed. For the ground water percent

completeness, the number of wells sampled was compared to the number of wells intended to be

sampled (excluding four proposed provisional wells). The percent completeness shown in Table 0-1 for

ground water \laCs is 97% because well 01-16 could not be sampled. This well, which is chronically dry,

was nearly dry at the time of sample collection. There is no adverse effect from notsarilpling this well

because it is located in the interior of the well field and the missing data can be inferred from the data:

from surrounding wells.

.No vacs were detected:through field screening so the default number (six) of soil samples was collected

.for vac analysis. No gamma screening results yielded concentrations greater than two times the mean

daily background level so collection of soil samples, which was not required under these conditions, did

not occur.

0.1.3.1.2 Field Measurement Completeness·

Field measurement completeness is a measure of the amount of valid field measurements obtained from •

all the field measurements taken in the project. Field measu~ements for Round 3 comprised only well

stabilization parameters, vac screening of test pit soils, gross gamma screening of test pit soils, and land

surveying coordinates. The percent completeness for field measurements was 100%.

0.1.3.1.3 Laboratory Measurement Completeness

Under ideal conditions, the laboratory completeness objective would be 100 percent. However, samples

can be rendered unusable during shipping and preparation (e.g., bottles broken or extracts accidentally

destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix effects). Laboratory

completeness objectives were 90 percent for each critical target analyte per sample matrix. It is possible

for individual analytesto exhibit very low completeness values while achieving the overall completeness

goals on the basis of analytical fraction. This occurred in a few cases and is discussed in more detail

below for the affected analytes and fractions.

All of the planned hardness results were generated by Pace Analytical rather than in the field during. .

sample collection. No adjustments to completeness calculations have been made.

•
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Table D-2 presents the percent completeness among analYtical fractions for solid'samples and aqueous

samples. Table D-2 also shows the number of valid results generated per analyte .tor each fraction.

Table D-3 lists all the rejected (i.e., invalid) data and the reasons for the rejections.

For all but vacs, the percent completeness is 100% on a per analyte basis. The c.alculated percent

completeness for all analytes is 89.3 for vacs in soil samples and 81.8 for vacs in ground water

samples. Both.of these percentages are less than the 90 percent completeness target established in the

MGBG QAPP (TtNUS, 2004). The vac rejections that led to this low percentage were due primariiy to of

poor calibration sensitivities of 1,4-dioxane, acetone, acrolein, acrylonitrile, chloroprene, isobutanol,

methacrylonitrile, propionitrile, and trans-1,4-dichloro-2-butene. This had no detrimental effect on the

data use because chlorinate. organic solvents are the cacs for this. CMS. For gro,:!nd water, another

major factor in the percent completeness goals was the rejection of the vac data for sample 01 GW0203.

The values presented in Table D-2 also reflect the rejection of most of the vac results for sample

01 GW0203. This sample and its duplicate (01 GW0203-D) were collected from· well 01-02. During

.validation, the dilution factors for the vac results of 'these two samples were noted to be different. The

original sample was undiluted and had no' detectable concentrations of vacs ~here~s the duplicate

sample required a 4-fold dilution and had moderate concentrations of select vacs. This prompted an

investigation to determine why the results were so different for essentially the same sample analysis and,

if an error had occurred,' whether the cause could have affected other samples. Though the discrepancy

. was detectedC3.fter holding times had expired, the laboratory analyZed the remaining quantities of the

original and duplicate samples. to determine whether the resultscbuld yield. insight into whether the

original or duplicate samples result was the correct result. The re-analyses of both the original and

duplicate sample agreed with the first analysis of the duplicate. sample. In the interim, the laboratory had

concluded that the original analysis of sample 01 GW0203 was evidently a different sample (probably from .

another client) but they could not prove this. The results for the initial duplicate result and the re-analyses

were within 10% of the mean for alI three results. Therefore, it was concluded that the original sample

vac results were incorrect (although the root cause was not definitively identified) and the re-analysis

results of sample 01 GW0203 were used to represent that sample. The results for sample 01 GW0203~D

were unaffected by the apparent mix-up of samples when analyzing sample 01 GW0203.· A detailed

comparison of detected vacs for ~he time period from 2001 to 2004 is provided in Table 2-2. The close

agreement between original and duplicate sample results can be viewed in that table.

The 'final outcome of these investigations was that all non-detect values for sample 01GW0203 were

qualified as UR (non-detected and rejected) and the detectable concentrations were qualified as "J:' .
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(estimated)~ One final comparison was then 'made between the results for the duplicate sample and the

results for VOCs froin well 01-02 obtained in the previous sampling round. These results were very

consistent, thus validating the use of the duplicate sample re-analysis results for that chemicaL

Another analytical process problen; that occurred but did not adversely affect the data use was an

apparent mix-up in the calibration verification file name for sample delivery group 53792. ' This group

contained all of the test pit ,samples and the associated field and laboratory ac. During the laboratory's

internal review the reviewer discovered that an incorrect data file had been evaluated as the continuing

calibration verification. The correct continuing calibration file was then determined to have failed the

applicable ac criteria. The laboratory was requested to analyze the 'remaining unused sample aliquots

that were still stored in the EnCore samplers to verify whether the original results were accepta.ble. The

re-analyses were conducted after the holding times had expired for these samples. The laboratory was

also asked to re-evaluate the calibration by using the laboratory control standard (LCS) as the continuing

calibration check. Results for some compounds were rejected for' reason unrelated to this calibration

verification problem. The re-analyses under a valid calibration were consistent with the original results.

The original results for the LCS and LCS duplic'ate were also within ac acceptance criterifl with four

minor exceptions. These re-analysis and verifications confirmed that the quality of the original data was

not compromised except for those data that were qualified for other reasons.

•

•
0.1.3.2 Sensitivity

A comparison of the observed minimum and maximum non-detect values for laboratory analyses to the

targeted limits contained in Table 1-4 of the MGBG QAPP Addendum (TtNUS, 2004) is presented in

Table 0-4.. Observed exceedances of the target laboratory reporting limits occurred in several instances.

At the outset of the project, it. was known that the concentrations of several chemicals could not be

measured at the desired MDLs. These MDLs were driven by previously selected risk-based target levels

(RBTLs) that are not as important for the CMS asthey are for the RFI because cleanup goals that most

heavily influenceCMS remedy evaluations are typically greater than RBTLs. For example, the target

,MOL for 1,1 ,2,2-tetrachloroethane is 0.2 ug/Lyet the cleanup goal for this compound is greater than 0.3

,ug/L. The maximum observed non-detect value was 0.3 ug/L. In addition, the analytical methods
. . . .

selected are standard methods used throughout the indiJstry and were selected to be consistent' with the·

same analytical methods used in previous sampling rounds so as to maintain data comparability. '

Development of methods with greater sensitivity was not feasible nor was it required for the chemicals of

primary interest (Le., chlorinated VOCs)~

•
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contained all of the test pit ,samples and the associated field and laboratory ac. During the laboratory's 

internal review the reviewer discovered that an incorrect data file had been evaluated as the continuing 

calibration verification. The correct continuing calibration file was then determined to have failed the 
. .' . 

applicable ac criteria. The laboratory was requested to analyze the remaining unused sample aliquots 

that were still stored in the EnCore samplers to verify whether the original results were accepta,ble. The 

re-analyses were conducted after the holding times had expired for these samples. The laboratory was 

also asked to re-evaluate the calibration by using the laboratory control standard (LCS) as the continuing 

calibration check. Results for some compounds were rejected for reason unrelated to this calibration 

verification problem. The re-analyses under a valid calibration were consistent with the original results. 

The original results for the LCS and LCS duplic'ate were also within ac acceptance criterifl with four 

minor exceptions. These re-analysis and verifications confirmed that the quality of the original data was 

not compromised except for those data that were qualified for other reasons. 

0.1.3.2 Sensitivity 

A comparison of the observed minimum and maximum non-detect values for laboratory analyses to the 

targeted limits contained in Table 1-4 of the MGBG QAPP Addendum (TtNUS, 2004) is presented in 

Table 0-4 .. Observed exceedances of the target laboratory reporting limits occurred in several instances. 

At the outset of the project, it. was known that the concentrations of several chemicals could not be 

measured at the desired MDLs. These MDLs were driven by previously selected risk-based target levels 

(RBTLs) that are not as important for the CMS asthey are for the RFI because cleanup goals that most 

heavily influenceCMS remedy evaluations are typically greater than RBTLs. For example, the target 

,MOL for 1,1 ,2,2-tetrachloroethane is 0.2 ug/Lyet the cleanup goal for this compound is greater than 0.3 

,ug/L. The maximum observed non-detect value was 0.3 ug/L. In addition, the analytical methods 
. . . . 

selected are standard methods used throughout the industry and were selected to be consistent' with the· 

same analytical methods used in previous sampling rounds so as to maintain data comparability. ' 

Development of methods with greater sensitivity was not feasible nor was it required for the chemicals of 

primary interest (Le., chlorinated VOCs)~ 
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1

Precision is a measure of the degree' to which two, or more measurements are in agreement and .

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

Precision for chemical paramete~s is expressed as a Relative Percent Difference (RPD), which is defined

as the ratio of the differen'ce to the mean for the two valu,es being evaluated. RPDs, typically expressed
, '

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

IV1- V21
RPD= ( ) x 100

V1+ V2 /2

The precision estimates obtained from duplicate field samples encompass the combined uncertainty

, associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation .for analysis, and analysis. In contrast, precision estimates obtained from

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties. '

where RPD

V1, V2 =

relative percent difference

two results obtained by analyzing duplicate samples

'.

Field duplicates for MGBG test pit soils were collected as a single sample that was sampled in duplicate

, for VOCs, homogenized, split into two portions, and placed into separate sample bottles for the non-VOC

analyses. Each sample bottle was assigned a unique nomenclature so as to be "blind" to the laboratory.

Field duplicates were collected during a single act of sampling and were analyzed for chemical' and

radiological constituents to mea'sure the precision of the sampling and analysis program, as well as the

natural,sample heterogeneity.

Field duplicates were collected at a rate of one duplicate per 10 environmental samples. One field

duplicate was collected for the 6 test pit soil samples. Five field duplicates were collected for the 33

ground water samples. Therefore, the to percent frequency criterion for field duplicates specified in the
. ' ,

MGBGQAPP (TtNUS, 2001 b) was exceeded.
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Precision for chemical paramete~s is expressed as a Relative Percent Difference (RPD), which is defined 

as the ratio of the differen'ce to the mean for the two valu,es being evaluated. RPDs, typically expressed 

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as 

follows: 
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V1, V2 = two results obtained by analyzing duplicate samples 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

, associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation ,for analysis, and analysis. In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. ' 

Field duplicates for MGBG test pit soils were collected as a single sample that was sampled in duplicate 

, for VOCs, homogenized, split into two portions, and placed into separate sample bottles for the non-VOC 

analyses. Each sample bottle was assigned a unique nomenclature so as to be "blind" to the laboratory. 

Field duplicates were collected during a single act of sampling and were analyzed for chemical' and 

radiological constituents to mea'sure the precision of the sampling and analysis program, as well as the 

natural,sample heterogeneity. 

Field duplicates were collected at a rate of one duplicate per 10 environmental samples. One field 

duplicate was collected for the 6 test pit soil samples. Five field duplicates were collected for the 33 

ground water samples. Therefore, the to percent frequency criterion for field duplicates specified in the 

MGBGQAPP (TtNUS, 2001 b) was exceeded. 
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Laboratory precision QC samples [Le., laboratory duplicates for inorganic chemicals and LCS/LCSO and

matrix spike (MS) I matrix spike duplicate (MSO) samples for organic chemicals] were scheduled to be

analyzed at a rate of one QC sample per.20 environmental samples. This 5 percent rate as specified in

the MGBG QAPP Addendum (TtNUS, 2004) was achieved for all fractions. Laboratory precision was

assessed by comparing calculated RPO values to precision control limits specified in the MGBG QAPP

Addendum (TtNUS, 2004).

A'n RPO value greater than 50 percent for solid matrices and 30 percent for aqueous matrices is not

common, although they are occasionally observed. ,In addition, such values are often overshadowed by

the variability observed across site samples that are combined when evaluating uncertainty in site
, .

concentrations. Unless otherwise specified, RPO values cited in the discussions below refer to individual.
RPOs of a single pair of original and duplicate samples. A value of zero for individual RPO values

indicates perfect repeatability.

"
Precision for All Samples in Soil and Water

VOCs were the only analytes measured in both soil and ground water; all others were measured in

ground water only. Table 0-5 presents the precision estimates in terms of relative percent difference for

this project. No precision estimates were computed for pH because the pH measurement scale is

logarithmic and HPO does not have .the same meaning on that scale as ifdoes for parameters measured

on linear scales. If other parameters do not appear in Table 0-5 it is because one or both of the replicate

samples in a pair pid not have a quantifiable concentration and an RPO value could not be computed.

Blank spaces in Table 0-5 also indicate that one or the other of the original or duplicate sample of.a pair

was a non-detect and an RPO value could not be computed.

Laboratory duplicate samples were not analyzed for the parameters determined in this field campaign.

Instead, MsiMSOs, LCS/LCOs or field duplicate samples were used to estimate precision. Field

duplicates were also analyzed, although most analyte concentrations in the field duplicate samples were

less than the detection limits, so there were very few results for which precision estimates could be.

computed.

I

Several RPO values are equal to zero; This is frequently an artifact of the laboratory rounding the results
, .

. to one or two significant figures so that the difference between original and duplicate sample

concentrations or percent recoveries rounded to zero. This rounding' obscured some of the slight

variations in concentration between original and duplicate samples but it did not prevent an assessment

of precision.

.'

•

•
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Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and LCS/LCSO and 

matrix spike (MS) I matrix spike duplicate (MSD) samples for organic chemicals] were scheduled to be 

analyzed at a rate of one QC sample per.20 environmental samples. This 5 percent rate as specified in 

the MGBG QAPP Addendum (TtNUS, 2004) was achieved for all fractions., Laboratory precision was 

assessed by comparing calculated RPD values to precision control limits specified in the MGBG QAPP 

Addendum (TtNUS, 2004). 

A'n RPO value greater than 50 percent' for solid matrices and 30 percent for aqueous matrices is not 

common, although they are occasionally observed. ,In addition, such values are often overshadowed by 

the variability observed across site samples that are combined when evaluating uncertainty in site 
, , 

concentrations. Unless otherwise specified, RPD values cited in the discussions below refer to individual 
, 

RPOs of a single pair of original and duplicate samples. A value of zero for individual RPO values 

indicates perfect repeatability. 

\ 

Precision for All Samples in Soil and Water 

VOCs were the only analytes measured in both soil and ground water; all others were measured in 

ground water only. Table D-5 presents the precision estimates in terms of relative percent difference for 

this project. No precision estimates were computed for pH because the pH measurement scale is 

logarithmic and HPO does not have .the same meaning on that scale as if does for parameters measured 

on linear scales. If other parameters do not appear in Table 0-5 it is because one or both of the replicate 

samples in a pair pid not have a quantifiable concentration and an RPO value could not be computed. 

Blank spaces in Table 0-5 also indicate that one or the other of the original or duplicate sample ofa pair 

was a non-detect and an RPO value could not be computed. 

Laboratory duplicate samples were not analyzed for the parameters determined in this field campaign. 

Instead, MSiMSDs, LCS/LCOs or field duplicate samples were used to estimate precision. Field 

duplicates were also analyzed, although most analyte concentrations in the field duplicate samples were 

less than the detection limits, so there were very few results for which precision estimates could be, 

computed. 

I 

Several RPO values are equal to zero; This is frequently an artifact of the laboratory rounding the results 

,to one or two significant figures so that the difference between original and duplicate sample 

concentrations or percent recoveries rounded to zero. This rounding' obscured some of the slight 

variations in concentration between original and duplicate samples but it did not prevent an assessment 

of precision. 
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The minimum and maximum RPO values for some analytes appear to be identical. In those cases,. one

of two situations occurred. Either just one.original and one duplicate sample was analyzed or, even

· though multiple duplicate pairs of samples were analyzed, only one duplicate pair yielded detectable

. concentrations in both samples.

Except for tetrachloroethene and chloroform (67.7 RPO) for the field dU~licate samples, the precision

estimates weregerierally within expectations (:530% for ground water and :550% for soil) or the affected

analyte's are not COCs. RPO values that fall outside of these expected ranges are shaded in Table 0-5.

The poor precision observed for chloroform and tetrachloroethene is a' consequence of the measured

values (1 to 2 ug/L) being close to the detection limits and being reported to only one significant figure.

· Hence, the imprecision is not viewed to be significant. The imprecision associated with the·. field

· duplicates for. organic gases and hydrogen' is not explained as easily; and could reflect the difficulty with

which sample collection' can be replicated for these parameters. The limited amount of available data

renders a complete assessment of this impossible. Nevertheless, the results are usable to evaluate

natural attenuation of the chlorinated organic chemicals. As is shown in Section 2.2 the overall variability

of these parameters across the site is greater than the replicate sample imprecision.

Special note, is made in Section 0.1.3.1.3 of the discrepancy betweel) VOCresults for sample 01 GW0203

and its field duplicate. The details are not re-iterated here. It is noteworthy, however, that the observed

lack of agreement described in that seCtion caused an investigation that led to corrective action sufficient

· to mitigate the problem.

0.1.3.4 Laboratory Accuracy

•

Accuracy is the degree of agreement between an observed value and an accepted reference value.

Accuracy' measurements are designed to d~tect biases resulting from sample handling and analysis.This

parameter is assessed by measuring spiked samples (e.g., MSs) or well-characterized samples of
/'

certified analyte concentrations (e.g., LCSs) and by measuring blanks.

Accuracy requirements for field measurements are typically ensured through control over the sample

collection and handling and through routine instrument calibration. Field accuracies were monitored
I . ..... .

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that

prevent sample contamination or degradation. Source blanks were collected from analyte-free water and

potable water sources to assess the water sources used for decontaminating sampling equipment:

Equipment rinsate blanks were collected for this investigation to assess cross-contamination via sample
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The minimum and maximum RPO values for some analytes appear to be identical. In those cases,. one 

of two situations occurred. Either just one. original and one duplicate sample was analyzed or, even 

· though multiple duplicate pairs of samples were analyzed, only one duplicate pair yielded detectable 

. concentrations in both samples. 

Except for tetrachloroethene and chloroform (67.7 RPO) for the field du~licate samples, the precision 

estimates weregerierally within expectations (:530% for ground water and :550% for soil) or the affected 

analyte's are not COCs. RPO values that fall outside of these expected ranges are shaded in Table 0-5. 

The poor precision observed for chloroform and tetrachloroethene is a· consequence of the measured 

values (1 to 2 ug/L) being close to the detection limits and being reported to only one significant figure. 

· Hence, the imprecision is not viewed to be significant. The imprecision associated with the·. field 

· duplicates for. organic gases and hydrogen' is not explained as easily; alid could reflect the difficulty with 

which sample collection can be replicated for these parameters. The limited amount of available data 

renders a complete assessment of this impossible. Nevertheless, the results are usable to evaluate 

natural attenuation of the chlorinated organic chemicals. As is shown in Section 2.2 the overall variability 

of these parameters across the site is greater than the replicate sample imprecision . 

Special note. is made in Section 0.1.3.1.3 of the discrepancy betweel) VOC results for sample 01 GW0203 

and its field duplicate. The details are not re-iterated here. It is noteworthy, however, that ttie observed 

lack of agreement described in that seCtion caused an investigation that led to corrective action sufficient 

· to mitigate the problem. 

0.1.3.4 Laboratory Accuracy 

Accuracy is the degree of agreement between an observed value and ali accepted reference value. 

Accuracy-measurements are designed to d~tect biases resulting from sample handling and analysis.This 

parameter is assessed by measuring spiked samples (e.g., MSs) or well-characterized samples of 

certified analyte concentrations (e.g., LCSs) and by measuring blanks. 

Accuracy requirements for field measurements are typically ensured through control over the sample 

collection and handling and through routine instrument calibration. Field accuracies were monitored 
I . ..... . 

through the use of blanks to. detect cross-contamination and by monitoring adherence to procedures that 

prevent sample contamination or degradation. Source blanks were collected from analyte-free water and 

potable water sources to assess the water sources used for decontaminating sampling equipment: 

Equipment rinsate blanks were collected for this investigation to assess cross-contamination via sample 
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collection equipment. These blanks were obtained under representative field conditions by collecting the

rinse· water generated by running analyte-free water through sample collection equipment after

decontamiC}ation and before use. Rinsate blanks were obtained for each type of sampling equipment.

Where pre-cleaned, dedicated sampling equipment was used, one rinsate blank was collected as a

"batch blank". Rinsate blanks were analyzed for the same chemical constituents as the associated

.. environmental samples. Accuracy was also ~ssured qualitatively through adherence to all sample

handling and preservation· requirements. Holding time requirements were not adhered to for several
. ,

parameters in several samples and the associated data were appropriately qualified during data

validation.

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a

known or calculated value and is expressed as a percent recovery (%R). It was also asse~sed by

monitoring the analytical recovery of select surrogate compounds added to samples that areanalyzed by

'organic chromatographic methods. LCSs were used to assess the accuracy of laboratory operations with

minimal sample matrix effects. MS and surrogate compound analyses measure the combined accuracy. .
effects of the sample matrix, sample preparation, and sample measurement. Spiking concentrations

equaled or approximated the default concentrations detailed in the applicable sampie preparation or

analysis SOPs. LCS and MS analyses were performed more frequently than the prescribed one per 20

. associated samples of like matrix (TtNUS, 2004). Laboratory accuracy was assessed by comparing

calculated %R values to accuracy control.limits specified in the MGBG QAPP (TtNUS, 2004).

. Percent recovery is calculated using the following equation:

%R = Ss - So x 100
S

•

•

where %R

Ss

So

S

=
=

percent recovery

result of spiked sample

result of non-spiked sample

concentration of spiked amount.

Absence of bias is represented as.a recovery of 100. percent. Mean recovery values less than

100 percent indicate a low bias, and recovery values greater than 100 percent indicate a high bias.

Because measurement uncertainty exists in all bias estimates,a bias is not considered to be significant

unless it falls outside the range of1 00 percent ± 25 percent. The more extreme the bias value, the more

significant the bias. •
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collection equipment. These blanks were obtained under representative field conditions by collecting the 

rinse' water generated by running analyte-free water through sample collection equipment after 
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. associated samples of like matrix (TtNUS, 2004). Laboratory accuracy was assessed by comparing 

calculated %R values to accuracy control.limits specified in the MGBG QAPP (TtNUS, 2004) . 
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Unless otherwise specified, each percent R value cited in the discussions below refers to an individual

percent R value. When appropriate, mean or average percent R values are also discussed. Data

qualifiers assigned during data validation because of non-compliant bias indicators are presented in

Appendix C.

Accuracy for All Analytes in Soil and Ground Water

Percent recovery data are presented in Table D-6. Blank spaces in the table indicate that there are no

data for that combination of parameter and QC type.

Most of the target analyte recoveries actoss all soil and ground water LCS, LCSD, MS, and MSD samples

ranged from 75 percent to 125 percent. Exceptions are highlighted. in the table. The most extreme

recovery values· were associated with analytes (Le., 1A-dioxane, acetonitrile, acrolein, acrylonitrile,

isobutanol, methacrylonitrile, proprionitrile) whose results were generally rejected. because of poor

calibration response. This has no detrimental effect on the attainment of project objectives. Because the

remaining exceptions were either not COCs or the percent recoveries were not far outside ~he 75 to 100 .

percent range, the highlighted values are of little consequence to this CMS.

The only potentially significant exceptions.tothe inconsequential accuracy problems are represented by

the MS/MSD recoveries for . 1,1,2~trichloroethane, 1,2-dichloroethane, chloroform, and cis-1,2

dichloroethene. The recoveries for these MS andMSD samples were all high. This indicates a high bias

for these compounds. Not enough matrix spike samples are available to estimate the degree of bias. It

should be borne in mind that bias can vary with concentration.

0.1.3.5 Comparability

Comparability is defined as the confidence with which one data set can be compared with another (e.g.,
. .

among sampling points and among sampling events). Comparability was achieved by using standardized

sampling and analysis methods, as well as standardized data reporting formats. Comparability of field data

was ensured by following the MGBG QAPP Addendum No. 1 and the associated SOPs (TtNUS, 2004).

Comparability of laboratory measurements was achieved primarily through the use and documentation of

standard sampling and analytical methods. The methods used for VOC anaiyses were the same as for the

previous two sampling. rounds. Several natural attenuation parameters added for this sampling round

• (Round 3) were analyzed by another laboratory. Results were reported in units that ensured comparability
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Percent recovery data are presented in Table D-6. Blank spaces in the table indicate that there are no 

data for that combination of parameter and QC type. 

Most of the target analyte recoveries actoss all soil and ground water LCS, LCSD, MS, and MSD samples 

ranged from 75 percent to 125 percent. Exceptions are highlighted. in the table. The most extreme 

recovery values· were associated with analytes (Le., 1,4-dioxane, acetonitrile, acrolein, acrylonitrile, 

isobutanol, methacrylonitrile, proprionitrile) whose results were generally rejected. because of poor 

calibration response. This has no detrimental effect on the attainment of project objectives. Because the 

remaining exceptions were either not COCs or the percent recoveries were not far outside ~he 75 to 100 . 

percent range, the highlighted values are of little consequence to this CMS. 
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the MS/MSD recoveries for . 1, 1 ,2~trichloroethane, 1,2-dichloroethane, chloroform, and cis-1,2-

dichloroethene. The recoveries for these MS andMSD samples were all high. This indicates a high bias 

for these compounds. Not enough matrix spike samples are available to estimate the degree of bias. It 

should be borne in mind that bias can vary with concentration. 
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Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events). Comparability was achieved by using standardized 

sampling and analysis methods, as well as standardized data reporting formats. Comparability of field data 

was ensured by following the MGBG QAPP Addendum No.1 and the associated SOPs (TtNUS, 2004). 

Comparability of laboratory measurements was achieved primarily through the use and documentation of 

standard sampling and analytical methods. The methods used for vac anaiyses were the same as for the 
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with previous data and with current state and federal standards and guidelines. One noteworthy usage of

measurement units is the use of nanoMolar (nM) for dissolved hydrogen concentrations rathern than mass

units such as ug/L. However, because the molec·ular weight of hydrogen is 1 gram-atom/mole,. the units of

nM translate directly to ng/L (Le., 1 nM = 1ng/L). Comparability oflaboratory measurements was assessed

primarily through the use of QC samples and through adherence to the QA plan. No comparability

problems were detected~

T~e laboratory analyzed various QC samples along with the environmental samples to allow data users to

assess the quality of the data. Tables 0-7 and 0-8 show the rates of data qualification that resulted from
. . .

application of the data validation process for aqueous and solid samples, respectively. Quantitative

summaries of precision and accuracy are provided in Sections 0.1.3.3 and 0.1.3.4, respectively.

The issue of comparability can be very important when comparing data sets that were generated at

. different times or at different laboratories. For this project, both conditions exist. The MGBG RFI data for

this investigation were generated in 2001 and 2002 by Southwest Laboratory of Oklahoma and more

recently in this .latest sampling round by Pace Analytical. Pace. Analyticla purchased Wouthwest

Laboratory of Oklahoma in October 2003, but the facility and personnel were essentially unchanged after e
the purchase. The historical data set spans a seven-year period from 1980 to 1986, and the laboratory

data qual~ty are unknown for that time period. Oespite these various time frames for data generation, no

differences have been detected that would indicate the inability to compare data, at least qualitatively.

Potentially different laboratory biases and analytical limitations and improvements over the past 20 years

were considered when interpreting the data quantitatively for this project.

0.1.3.6 Representativeness

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at an individual sampling point·

and is contingent on a good design for the sampling program: All previously installed wells were sampled

dringthis data collection effort to obtain as complete an representative a view of current site conditions as

possible to support the evaluation of remedial alternatives.

The. soil samples. collected from test pits were designed to represent the most contaminated soil from

each pit. Only one sample was planned for collection in each of six pits because the previous data had

indicated that there was not much chance of encountering contaminated soils. The field measurements

yielded no detectable concentrations of VOCs so only one sample was collected form the bottom of each

e·
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recently in this .'atest sampling round by Pace Analytical. Pace. Analyticla purchased Wouthwest 

Laboratory of Oklahoma in October 2003, but the facility and personnel were essentially unchanged after 

the purchase. The historical data set spans a seven-year period from 1980 to 1986, and the laboratory 

data qual~ty are unknown for that time period. Oespite these various time frames for data generation, no 

differences have been detected that would indicate the inability to compare data, at least qualitatively. 

Potentially different laboratory biases and analytical limitations and improvements over the past 20 years 

were considered when interpreting the data quantitatively for this project. 

0.1.3.6 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at an individual sampling point· 

and is contingent on a good design for the sampling program: All previously installed wells were sampled 

dringthis data collection effort to obtain as complete an representative a view of current site conditions as 

possible to support the evaluation of remedial alternatives. 

The. soil samples. collected from test pits were designed to represent the most contaminated soil from 

each pit. Only one sample was planned for collection in each of six pits because the previous data had 

indicated that there was not much chance of encountering contaminated soils. The field measurements 

yielded no detectable concentrations of VOCs so only one sample was collected form the bottom of each 
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pit in areas that were judged to best represent the extent and location of one or more vac source areas

within and near to the Primary Burial Area (PBA).

The new wells (OH06and OHO?) were installed in locations designated to represent contaminants that

could· have migrated from the PBA in shallow ground water. These locations were also designated to
I .

nar(ow the location of the mostcontaminated portion of the ground water vac plume and to fill data gaps

in the ground water elevation gradients, Although, the primary interest has historically and continues to

be vac contamination in groLJnd water, deeper wells were also monitored to ensure that contamination is

not migrated deeper into bedrock.

The project planning document (MGBG QAPP Addendum No.1) and the use of standardized sampling,

. handling, analytical, and reporting procedures were designed so that the final data would be accurate

representations of actual site conditions. Few deviations were noted from the prescribed procedures and

governing documents. These deviations, described in Section 2.0, have been evaluated for their impact

on the ability to achieve project objectives. It is believed,that all reported data are adequately

representative of site conditions.

• 0.2 Evaluation of Dramatic Concentration Change for Chlorinated Volatile Compounds

•

Concentrations of select vacs at well 01-02 decreased from tens of thousands of 1-19/L in 2001 to tens of

I-Ig/L in 2002. This was cause for .concern· because this magnitude of concentration change was not.

expected during a one-year period. Past vac concentration data had also exhibited wide fluctuations,

but those data were of unknown quality and it was not clear that the observed temporal fluctuations were

real. A comparison of data for the three most recent sampling rounds spanning the period of 2001 to

1004 are presented in Taqle 2-2.

The 2002 raw laboratory data were reviewed, and the laboratory was asked to re-analyze the 2002

sample from well 01-02 even though the holding time had been exceeded. The laboratory re-analyzed
. . .

each of the remaining three vac sample vials for sample 01 GW0202 collected from well 01-02. This re-

analyses confirmed the original 2002 results of approximately 30 1-19/L for TCE and approximately 20 I-Ig/L

for 1,1 ,2,2-PCA. These values differ significantly from the year 2001 results, ~ut the year 2001 results

are consistent with most previous results. Based on the data reviews, the observed historical fluctuations

have been confirmed for ground water vacs. The recent data confirm again these low concentration·

values for this one well that historically had yielded much greater vac concentrations.
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for 1 ,1 ,2,2-PCA. These values differ significantly from the year 2001 results, ~ut the year 2001 results 
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There is no reason to expect that a sampling error occurred; therefore, the measured concentrations in

years 2001 and 2002 are believed to accurately represent ground water concentrations from well 01-02 at

the time of sampling. Graphs showing some of the observed temporal variations are presented in Section

6.0.
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SUMMARY OF SAMPL:ES'COLLECTED VERSUS SAMPLES PROPOSED (TALLIED BY ANALYTICAL FRACTION)
. SWMU01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA

•
Laboratory MNA Parameters

Sample Type

G,W Samples Collected· .
GW Samples Planned for Collection
Percent GW Samples Collected
GW Field Duplicates Collected
GW Field Duplicates Planned
Percent GW Field Duplicates Ccillected(4)
Ground Water Trip Blanks Collected(5)
Rinsate Blanks Collected(6)
Source Water Blanks Collected
Soil Samples Collected .
Soil Samples Planned for Collection
Percent'Soil Samples Collected
Soil Field Duplicates Collected
Soil Field Duplicates Planned
Percent Soil Field Duplicates Collected(4)

Trip Blanks Collected for Soil.Samples(5)
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1 See Table 1-4 of the QAPP Addendum No.1 for specific analysis requirements and analyte lists.
2 Dissolvedbrganic gases included acetylene, i-butane, n-butane, ethane, ethene,' methane, propane, and propene.
3 Monitored Natural Attenuation (MNA) parameters included field measurements of dissolved oxygen, alkalinity, carbon dioxide,

nitrite (as N), iron (+2), manganese (+2), sulfide, and hydrogen sulfide (SOP CT0315-16). Hardness, which ws originally planned for field determination
was measured in the laboratory instead. .. .
4 Field duplicates were scheduled to be collected at a frequency of 1 per every 10 samples.
5' Trip blanks were submitted for analysis at a frequency of one per cooler containing samples for volatile analysis; Because the number of

sample coolers shipped is not known in advance,there was no target number of trip blanks..

6 Rins~te blanks were scheduled to be collected at a frequency of 1 per every 10 samples of any matrix, with a minimum of.one per day of samplingper
sampling device or instrument. .This criterion was not met because only three to four wells coujld be sampels on a given day and collecting one rinsate blank
every day of sampling wopLild have increa'sed the QC frequency to an unacceptably high rate. . .. .

GW =Ground water MNA -Monitored natural attenuation. NA - Not applicable,
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'Sample Percent'·
Matrix " Analytical Frac::tion Parameter :Valid/'i;Qtal, ' Complete'!, ,

GW Chloride and Sulfate CHLORIDE, "'1,', '11/11 100;0
< ' .. : SULFATE. ' .. 11/11 ,100.0

Organic Gases ACETYLENE ~ :",: . " 11/11 ; 100.0, .. " " "
" , , ETHANE 11/11 : 100.0( ..

, .:
,.

,

" ETHENE .~. ", 11/11 ! 100.0
, ,

"

ISOBUTANE 11/11", :' . ','< ,100;0
"

, ,

METHANE" 11/11 100.0
"

-.-,
n-BUTANE 11/11' .. 100.0

"
.. .. .. ,

: .. ,..'

PROPANE.' : 100.0
"

: '..~ ~ 11/11
VolatileFa~Aci~s ' PROPENE "

.. , ' 11/11 ; '100.0....
.. ACET;ICACID '" .. : 11/11 ,100.0",.

BUTANOIC ACID " 11/11' ' '100.0
HEXANOIC ACID .. 11/11 100.0

. >'''''."

I-HEXANOIC ACID , 11/11, ' 100.0..
I-PENTANOIC ACID 11/11' ' ',100.0
LACTIC ACID, 11/11 ,,100.0

" PENTANOIC ACiD
,

11/11 100.0
PROPIONIC ACID

"
11/11 100.0

" HydroQen PYRUVIC,ACID " 11/11 '100.0,"'.,"

Hardness HYDROGEN 11/11 ,100.0
:

Nitrate/Nitrite' HARDNESS 11/11 100.0' ,

Volatile Organic NITRITEINITRATE-N .. ' .. 11/11 "100.0
Compourid~ ,

..

1,1,1,2-TETRACHLOROETHANE 32/33 :97.0
1,1,1-TRICHLOROETHANE ,32/33 97.0..

,~

1,1,2,2"TETRACHLOROETHANE 33/33 100.0
t,l ,2-TRICHLOROETHANE" 33/33 '100.0.
l;l-DICHLOROETHANE, ,', 32/33 97.0'

", -, 1, l-DICHLOR0ETHENE" :,,:, ,~2/33 97.0
-' .'~ ,

1,2,3-TRICHLOROPROPANE 32/33" 97.0.... ','

1,2-DIBROMO-3-CHLOROPROPANE 32/33 97,0
1,2-DIBROMOETHANE

,.. 32/33, ·97.0
"

;,- 1,2-DICHLOROETHANE .' 32/33: 97.0' ,

-~, ",

1,2-DICHb.OROPROPANE. ' '32/33,''', 97.0 ,; , <,
"

'c','

1,4"DIOXANE" ',0/33, 0.0: ,: ~ .. ..
""

: . .; 2-BUTANONE 32/33 97.0
"

2-HEXANONE, 32/33 97.0;
" " " ..,

: : 3~CHLOROPROPENE: 32/33 97.0
,. ... . ,-.

4-METHYL-2-PENTANONE .. : 32/33 97.0
,. '" .. ..

, ' ACETONE " 3/33 0.09"
, ' "

ACETONITRILE' ' :' 32/33 97.0
, " t.,,) ACROLEIN _,J ;

, ' 0/33 0.0'n",
. ,

" .. -" ..

ACRYLONITRILE, : ,', ,'~
, , 0/33 0.0...... .. ' ..

32/33BENZENE.. ' .. 97.0
-, . - .. ..

,.' . BROMODICHLOROMETHANE 32/33 97.0,
", .,...~ '"

.... ':.: ~. 32/33 97.0BROMOFORM
,- .~.. .~ "--'~

32/33BROMOMETHANE "", 97.0,-..
- "-

32/33 " 97.0CARBON DISULFIDE... ..•
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Sample', c,' Percent,:-
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,-', CARBON TETRACHLORIDE :., 32/33,: ' 97.0
, ,

. ~ '. , , CHLOROBENZENE 32/33 97.0
CHLORODIBROMOMETHANE : -32133· , , 97.0
CHLOROETHANE' .. 32/33 ' 97.0

..

CHLOROFORM 33/33 ;100.0 ;
, .. ..

, CHLOROMETHANE" ' 32/33 ' 97.0.....
CHLOROPRI;NE 0/33 0.0.. .. ,

~ .- . ..
CIS-1,2-DICHLOROETHENE 32/33 , 97.0

, CIS-1,3-DICHLOROPROPENE ,32/33 " ,97.0
DIBROMOMETHANE " ," 32/33 ' ,97.0 '.......

..
" DICHLORODIFLUOROMETHANE 32/33 ' 97.0.. .. .. " "

ETHYL METHACRYLATE' 32/33 ,97.0
, .. , , -.".-: ..

ETHYLBENZENE 32/33 97.0,
ISOBUTANOL " 0/33 0.0

1- METHACRYLONITRILE" 0/33 0.0
, ..

METHYL IODIDE 32/33 ' 97.0
" METHYL METHACRYLATE 32/33 97.0

METHYLENE CHLORIDE 32/33 97.0,
PENTACHLOROETHANE 32/33 ' ' 97.0

"

PROPIONITRILE ' - ' 0/33,' 0.0
STYRENE 33/33, ' 100.0

, TETRACHLOROETHENE 33/33 '100.0
, ,

TOLUENE ; 32/33 97.0
, , ." ,_.

TOTAL XYLENES ' , 32/33 ,,97.0
.. -. .... "." '-, '

" TRANS-1,2-DICHLOROETHENE 32/33 ' " 97.0..

TRANS-1,3-DICHLOROPROPENE 32/33 ' 97.0
, , <

TRANS~1,4-DICHLORO-2-BUTENE 0/33 0.0
",

, ,
TRICHLOROETHENE, ' 33/33 ,100.0
TRICHLOROFLUOROMETHANE 32/33 97.0

.,' VINYL ACETATE 32/33 '97.0
Total Inorganic Carbon VINYL CHLORIDE, 32/33 ,97.0
Total Organic Carbon TOTAL INORGANIC CARBON' 11/11 100.0

SB Volatile Organic TOTAL ORGANIC CARBON, 11/11 :100.0
Compounds 1,1,1,2-TETRACHLOROETHANE - 6/6 100.0

1,1,1-TRICHLOROETHANE: ' 6/6 100.0
, ' ..

100.01,1,2,2-TETRACHLOROETHANE, 6/6.. ' .', ..
- ,",

1,1,2-TRICHLOROETHANE 6/6 ! 100.0...- ..

1,1-DICHLOROETHANE ' 6/6 -100.0
~ : 1,1-DICHLOROETHENE' 6/6 100.0 '..

",

1,2,3-TRICHLOROPROPANE> " 6/6 100.0
, .. 1,2~DIBROMO-3-CHLOROPROPANE 6/6 '100.0

1,2-DIBROMOETHANE ' f. 6/6 ' ,100;0
" , "

1,2-DICHLOROETHANE ' - '
6/6 100.0..

1,2~DICHLOROPROPANE .' 6/6 100.0
, 1,4-DIOXANE " 0/6 0.0I" .;

'1;'"

" 2-BUTANONE < 6/6 100.0
2-HEXANONE ' 6/6 100.0

.'

•

TABLE 0-2 

, ' 

NUMBER OF VALID RESULTS COMPARED TO TOTAL NUMBER OF RESULTS FOR EACH PARAMETER' 
SWMU 01 - MUSTARD GAS·BURIAL GROUND, 

, ,NSWC CRANE, CRANE', INDIANA ' '. 
PAGE 2 OF 3 

Sample', ,,' Percent,:' 

Matrix,' " An~lytical Fraction ,Parameter " !NalidITotal Complete, 
,", CARBON TETRACHLORIDE :;. 32133,: ' 97.0 

, . 
. ~ '. , , CHLOROBENZENE 32133 97.0 

CHLORODIBROMOMETHANE : -32/33· ' , , 97.0 
, , 

CHLOROETHANE' .. 32133 '97.0 ' 
.. 

CHLOROFORM 33/33 ;100.0 ; 
, .. .. 

, CHLOROMETHANE" ' 32133 ' 97.0 
. ," 

CHLOROPRI;NE 0/33 0.0 .. . " .. , , 

CIS-1,2-DICHLOROETHENE 32/33 , 97.0 
, CIS-1,3-DICHLOROPROPENE ,32133 " ,97.0 

DIBROMOMETHANE " ," 32133 ' ,97.0 ' ....... 
.. 

" DICHLORODIFLUOROMETHANE 32/33 ' 97.0 .. .. .. " ,-
ETHYL METHACRYLATE' 32133 ,97.0 

, , .... : .. 
ETHYLBENZENE 32/33 97.0, 
ISOBUT ANOL " 0/33 0.0 

1- METHACRYLONITRILE " 0/33 0.0 
, . 

METHYL IODIDE 32133 ' 97.0 
" METHYL METHACRYLATE 32/33 97.0 

METHYLENE CHLORIDE 32133 97.0, 
PENTACHLOROETHANE 32/33 ' ' 97.0 

" 

PROPIONITRILE ' , ' 0/33,' 0.0 
STYRENE 33/33, ' 100.0 

, TETRACHLOROETHENE 33/33 '100.0 
, , .' TOLUENE 32133 ,,97.0 

" , .' ". 

TOTAL XYLENES 32133 , ,,97.0 
.. " "., '" '-, ' 

" TRANS-1,2-DICHLOROETHENE 32133 ' " 97.0 .. 

TRANS-1,3-DICHLOROPROPENE 32133 ' 97.0 
, , < 

TRANS~ 1 ,4-DICHLORO-2-BUTENE 0/33 0.0 
", 

, , 
TRICHLOROETHENE, ' 33/33 ,100.0 
TRICHLOROFLUOROMETHANE 32/33 97.0 

.. ,' VINYL ACETATE 32133 '97.0 
Total Inorganic Carbon VINYL CHLORIDE, 32/33 ,97.0 
Total Organic Carbon TOTAL INORGANIC CARBON' 11/11 100.0 

SB Volatile Organic TOTAL ORGANIC CARBON, 11/11 :100.0 
Compounds 1,1,1,2-TETRACHLOROETHANE' 6/6 100.0 

1,1,1-TRICHLOROETHANE: ' 6/6 100.0 
, ' .. 

1,1,2,2-TETRACHLOROETHANE, 6/6 100.0 
, .. .', .. 

-,', 

1,1,2-TRICHLOROETHANE 6/6 ! 100.0 ... - .. 

1,1-DICHLOROETHANE ' 6/6 '100.0 
~ : 1,1-DICHLOROETHENE' 6/6 100.0 ' .. 

", 

1 ,2,3-TRICHLOROPROPANE: " 6/6 100.0 
, .. 1 ,2~DIBROMO-3-CHLOROPROPANE 6/6 '100.0 

1 ,2-DIBROMOETHANE ' f. 6/6 ' ,100;0 
, .. " 

1 ,2-DICHLOROETHANE ' , ' 6/6 100.0 .. 
1 ,2-DICHLOROPROPANE" 6/6 100.0 

, 1 A-DIOXANE " 0/6 0.0 I' " 'I;'" 

" 2-BUTANONE , 6/6 100.0 .. 
2-HEXANONE ' 6/6 100.0 • 



•
TABLE 0-2

NUMBER OF VALID RESULTS COMPARED. TO TOTAL NUMBER OF RESULTS FOR EACH PARAMETER
. SWMU 01 - MUSTARD GAS BURIAL GROUND.

NSWC C.RANE, CRANE, INDIANA
PAGE30F3·

•

Sample Percent
Matrix. Analytical Fraction . Parameter . VaIidlTotaI Complete

3-CHLOROPROPENE 6/6 100.0
4-METHYL-2-PENTANONE. 6/6 100.0 .
ACETONE 6/6 100.0

.. ACETONITRILE 6/6 100.0
ACROLEIN 0/6 0.0 .
ACRYLONITRILE 6/6 100.0
BENZENE 6/6. 100.0
BROMODICHLOROMETHANE 6/6 100.0

;",
BROMOFORM 6/6 .100.0
BI10MOMETHANE 6/6 100.0
CARBON DISULFIDE 6/6 100.0
CARBON TETRACHLORIDE 6/6 100.0
CHLOROBENZENE .. 6/6 100,0
CHLORODIBROMOMETHANE 6/6 100.0
CHLOROETHANE . 6/6 100.0
CHLOROFORM 6/6 100.0
CHLOROMETHANE 6/6 100.0
CHLOROPRENE· 0/6 0.0
CIS-1,2-DICHLOROETHENE 6/6 100.0
CIS-1,3-DICHLOROPROPENE 6/6 .100.0
DIBROMOMETHANE 6/6 100.0
DICHLORODIFLUOROMETHANE 6/6 100.0
ETHYL METHACRYLATE. 6/6 100.0
ETHYLBENZENE 6/6 100.0
ISOBUTANOL 0/6 . 0.0

.. METHACRYLONITRILE 6/6 100.0
METHYL IODIDE 6/6 100~0

METHYL METHACRYLATE 6/6 100.0
METHYLENE CHLORIDE 6/6 ·100.0
PENTACHLOROETHANE 6/6 100.0
PROPIONITRILE 0/6 0;0
STYRENE 6/6 100.0

. TETRACHLOROETHENE 6/6 100.0
TOLUENE 6/6 100.0
TOTAL XYLENES 6/6 . 100.0
TRANS-1,2-DICHLOROETHENE 6/6 100.0
TRANS-1,3-DICHLOROPROPENE 6/6 100:0
TRANS-·1,4-DICHLORO-2-BUTENE 0/6 0,0
TRICHlOROETHENE 6/6· 100.0
TRICHLOROF,""UOROMETHANE 6/6 100,0 ..

VINYL ACETATE 6/6 100.0
VINYL CHLORIDE 6/6 100:0

e·

Overall 87.6
Soil 89.3 .

Aqueous 81.8

• 

• 

e· 

TABLE 0-2 

NUMBER OF VALID RESULTS COMPARED. TO TOTAL NUMBER OF RESULTS FOR EACH PARAMETER 
. SWMU 01 - MUSTARD GAS BURIAL GROUND. 

Sample 
Matrix. Analytical Fraction . 

.. 

:", 

.. 

NSWC C.RANE, CRANE, INDIANA 
PAGE30F3· 

Parameter· 
3-CHLOROPROPENE 
4-METHYL-2-PENTANONE. 
ACETONE 
ACETONITRILE 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE . 
CHLOROFORM 
CHLOROMETHANE 
CHLOROPRENE· 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE. 
ETHYLBENZENE 
ISOBUTANOL 
METHACRYLONITRILE 
METHYL IODIDE 
METHYL METHACRYLATE 
METHYLENE CHLORIDE 
PENTACHLOROETHANE 
PROPIONITRILE 
STYRENE 

. TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-·1,4-DICHLORO-2-BUTENE 
TRICHlOROETHENE 
TRICHLOROF~UOROMETHANE 

VINYL ACETATE 
VINYL CHLORIDE 

Percent 
Va Ii dlTota I Complete 

6/6 100.0 
6/6 100.0 . 
6/6 100.0 
6/6 100.0 
0/6 0.0 . 
6/6 100.0 
6/6. 100.0 
6/6 100.0 
6/6 .100.0 
6/6 100.0 
6/6 100.0 
6/6 100.0 

.. 6/6 100,0 
6/6 100.0 
6/6 100.0 
6/6 100.0 
6/6 100.0 
0/6 0.0 
6/6 100.0 
6/6 .100.0 
6/6 100.0 
6/6 100.0 
6/6 100.0 
6/6 100.0 
0/6 . 0.0 
6/6 100.0 
6/6 100~0 

6/6 100.0 
6/6 ·.100.0 
6/6 100.0 
0/6 0;0 
6/6 100.0 
6/6 100.0 
6/6 100.0 
6/6 . 100.0 
6/6 100.0 
6/6 100:0 
0/6 0,0 
6/6· 100.0 
6/6 100,0 .. 

6/6 100.0 
6/6 100:0 
Overall 87.6 

Soil ·89.3· 
Aqueous 81.8 



•

•

•

TABL~ 0-3 .

.REJECTEDRESULT$
SWMU,01 - MUSTAijDGAS ~URIALGROUND

NSW~ CRANE~CRANE,INDIANA
PAGE1,OF'11

..
. , Validation Qualifier

Sample No. Parameter' . '.. " , : Qualifier Code
01GW0103 1,4cDIOXANE UR C

ACETONE· UR .' C·.··. "

ACROLEIN'
, .

UR C~ ~

ACRYLONITRILE UR .. C'
'"

CHLOROPRENE' UR C
ISOBUTANOl "..

'. UR .' C
METHACRYLONITRILE " " UR . c-
PROPIONITRILE' .. " UR· C
TRANS-1 ,4-DICHlORO-2~BUTENE . . ··UR .. 'C'

01 GW0203 1,1 ,'1,2-TETRACHLOROETHANE . .,i UR.·. H
1;1,1-TRICHLOROETHANE '. ... UR .'

" ,

.H:I'

1,1-DICHLOROETHAN£; UR H"
1,1-DICHLOROETHENE : UR H· ,
1,2,3-TRICHLOROPROPANE UR H "

1,2-DIBROMOc3-CHLOROPROPANE UR H
1,2-DIBROMOETHANE UR H
1,2-DICHLOROETHANE UR H

..
.. -.

, 1,2-DICHLOROPROPANE UR H
1,4-DIOXANE

"

. UR CH ..

2-BUTANONE UR H' "

2-HEXANONE ... " UR 'H "

3-CHLOROPROPENE . ~-1 ··',UR· .', . H'
4-METHYL-2-PENTANONE UR H
ACETONE.'. UR' ,W
ACETONITRILE UR H'
ACROLEIN UR CH ."

ACRYLONITRilE, . ' UR CH
. BENZENE' UR .. H'
BROMODICHLOROMETHANE UR H'.··

,.::.~:

BROMOFORM ", ';UR' H.'

BROMOMETHANE UR H
CARBON DISULFIDE UR H

"

CARBON TETRACHLORIDE UR H
CHLOROBENZENE UR H ..
CHLORODIBROMOMETHANE UR H: "

CHLOROETHANE .. UR H
CHLOROMETHANE UR H
CHLQRQPRENE . UR .CE.,·
CIS-1;2-DICHLOROETHENE '. .';.,J::JR H

. ."'
.< ' . .'

CIS-1,3-DICHLOROPROPENE: UR H .. '

DIBROMOMETHANE UR H
DICHLORODIFLUOROMETHANE .' UR H
ETHYL METHACRYLATE UR H' .. '

;

ETHYLBENZENE UR H
.. ,

ISOBUTANOL UR CH .;

METHACRYLONITRILE UR iCH
.~,

• :f

. "

, .

I...

, .
'.~, ,',

"

". :

• 
Sample No. 
01GW0103 

01 GW0203 

, 

• 

• 

TABL~ 0-3 . 

. REJECTEDRESUL T$ 
SWMU,01 - MUSTA~DGAS ~URIAL GROUND 

NSW~ CRANE~CRANE,INDIANA 
PAGE1,OF'11 

.. 
.. Validation Qualifier 

Parameter' ... , : Qualifier Code 
1,4cDIOXANE UR C 
ACETONE~ UR .' C·.·· . " 

ACROLEIN' 
, . . , 

UR C ~ ~ 

. ACRYLONITRILE UR .. C' 
'" 

CHLOROPRENE' UR 'c 
ISOBUT ANOL " .. 

'. UR C 
METHACRYLONITRILE " " UR . C, 

PROPIONITRILE' ' " UR· C 
TRANS-1 ,4-DICHLORO-2~BUTENE . . ,'UR .. C· 
1,1,'1 ,2-TETRACHLOROETHANE . .i UR.· H 
1;1,1-TRICHLOROETHANE' , UR 

" , 

,H;> .. 

1,1-DICHLOROETHAN£; UR H" 
1,1-DICHLOROETHENE : UR H· . 
1,2,3-TRICHLOROPROPANE UR H 
1 ,2-DIBROMO~3-CHLOROPROPANE UR H 
1,2-DIBROMOETHANE UR H 
1,2-DICHLOROETHANE UR H 

. , 

1 ,2-DICHLOROPROPANE UR H 
1,4-DIOXANE 

" 
· UR CH 

2-BUTANONE UR H' 
2-HEXANONE ... " UR 'H 

3-CHLOROPROPENE "(1 ··',UR· .' . H'· 
4-METHYL-2-PENTANONE UR H 
ACETONE'· UR' . H' 

ACETONITRILE UR . H·, 
ACROLEIN UR CH 

.. 

ACRYLONITRILE, .. UR CH 
. BENZENE' UR .. H' 
BROMODICHLOROMETHANE UR H·.·· 
BROMOFORM ", 'UR. H .' 

BROMOMETHANE UR H 
CARBON DISULFIDE .' UR H 
CARBON TETRACHLORIDE UR H 
CHLOROBENZENE UR H 
CHLORODIBROMOMETHANE UR. H: 
CHLOROETHANE .. UR H 
CHLOROMETHANE · UR H 
CHLQRQPRENE . UR .CE. " 
CIS-1 j 2-DICHLOROETHENE '. .< .:,."llR ·H .' 

CIS-1,3-DICHLOROPROPENE UR H 
DIBROMOMETHANE UR H 
DICHLORODIFLUOROMETHANE .' UR H 
ETHYL METHACRYLATE ; UR H· 
ETHYLBENZENE · UR H 
ISOBUTANOL UR CH .; 

METHACRYLONITRILE UR iCH 

• :f 

. " 

, . 

. , 

' . 

, . 
" 

'.~, ,', 

. ". 

,; 

.. 

'1';:', 

" 

... 

,.. 
I. .. 

" : 

.. 

., 

.~, 



. TABLE 0-3'

REJECTEDRE'suLTS
SWMU01 '- MUSTARD GAS;BURIAL GROUND

NSWC CRANE, CRANE; INDIANA '.
pAGE 2:0F11

'. Validation Qualifier
Sample No. Parameter h.

'. , . Qualifier Code·; ~

METHYL IODIDE
"

UR H
METHYL METHAC,RY'-ATE ,: UR H. .,

" ,"

METHYLENE GHLORIDE . UR .. H.
PENTACHLOROETHANE· U8,. Ii· , '.

PROPIONITRILE UR CH
TOLUENE UR H
TOTAL XYLENES UR H
TRANS-1 ,2~DICHLOROETHENE UR .. H ..

TRANS-1,3-DICHl,OROPROPENE .' ':'UR" H
,. ,

TRANS-1 A-DICHLORO-~-BUTENE, ',UR·: : GH
TRICHLOROFLUOROMETHANE UR: H'
VINYL ACETATE UR H
VINYL CHLORIDE UR : H

, 01 GW0203-D 1,4~DIOXANE L!B C ..

ACETONE
. ., ..

UR C
ACROLEIN UR .. , C
ACRYLONITRILE UR i,;" " C
CHLOROPRENE UR " CE

ISOBUTAr-;,IOL
'.. UR .. C

, "

METHACRYLONITRILE UR C
PROPIONITRILE UR G,
TRANS-1 ,4-DICHLORO-2-BUTENE, UR . , C:, ' ,

01GW0303 1A-DIOXANE .. UR,.:,· C
ACROLEIN'" UR C
ACRYLONITRILE UR C.
CHLOROPRENE UR C
ISOBUTANOL UR C: : \'., .

METHACRYLONITRILE UR C
PROPIONITRILE ': .. UR:, ( ,:C: ,

TRANS-1 ,4~DICHLORO-2-BUTENE UR C --,
01GW0403 1A-DIOXANE '., UR C····: , .

ACETONE UR ',C, ..

ACROLEIN UR~:: I, ~.j: .C·, ' .
ACRYLONITRILE UR .. C
CHLOROPRENE . UR. ;;"·:,C... ;: . , ..
ISOBUTANOL UR . Cc :

.'
...

METHACRYLONITRILE UR ·.·C,' ,

PROPIONITRILE . ,

· '" UR C'·· .., t.::\ .'

TRANS-1 ,4-DICHLORO-2-BUTENE' J
' . "UR;'·> .C ;

·01GW0503 1A-DIOXANE , .. -:

UR.; C:.:;· .. . ..... . ,

ACETONE UR .. :C·<,'" '
ACROLEIN ',UR i···· C',:,

, .'

ACRYLONITRILE, UR 'C,··
CHLOROPRENE UR CE",\,
(SOBUTANOL . , , UR C,
METHACRYLONITRILE ,";

UR C

I'

v.

... ,'.", .
;..

. ',; ~ .
" ~ _. :

. ~, .~ \

,,;".

;;.; ...... ",

..
-','

t .. "

'.;-:.

'....

, .' '..

•

Sample No. 

. 01 GW0203-D 

01GW0303 

01GW0403 

·01GW0503 

. TABLE 0-3' 

REJECTEDRE'SuLTS 
SWMU01 '- MUSTARD GAS;BURIAL GROUND 

NSWC CRANE, CRANE~ INDIANA '. 
pAGE 2:0F11 

'. Validation Qualifier 
Parameter h. 

'. Qualifier Code . ; ~ 

METHYL IODIDE UR H 
" 

METHYL METHAC,RY'-A TE ,: 
" 

UR H. 
METHYLENE GHLORIDE . UR .. H. 
PENTACHLOROETHANE· U8 Ii· .. 

PROPIONITRILE UR CM 
TOLUENE UR H 
TOTAL XYLENES . UR H 
TRANS-1 ,2~DICHLOROETHENE UR ... H. 

" 

TRANS-1,3-DICHLOROPROPENE ·:'UR::'. H 
, 

, , 

TRANS-1 ,4-DICHLORO-~-BUTENE, ··UR': : GH 
TRICHLOROFLUOROMETHANE UR: H 
VINYL ACETATE UR H 
VINYL CHLORIDE UR H 
1 ,4~DIOXANE LU1 C 
ACETONE 

. , ,. 
UR.·.·. C 

ACROLEIN UR ... C 
ACRYLONITRILE UR ,,;., . C 
CHLOROPRENE UR '. CE 
ISOBUTAr-;,JOL 

'" 
UR 

" 
C 

METHACRYLONITRILE UR C 
PROPIONITRILE UR G. 
TRANS-1 ,4-DICHLORO-2-BUTENE, UR . '. C:. . . 

1,4-DIOXANE , . UR .. C 
ACROLEIN- .. UR C 
ACRYLONITRILE UR C, 
CHLOROPRENE UR C 
ISOBUTANOL UR C: : .. 

.. 
," 

, ' . 
" 

.. 

. .-

;' v. 

METHACRYLONITRILE UR C : :. . " ':~. ;., 

PROPIONITRILE ' .. 
TRANS-1 ,4~DICHLORO-2-BUTENE 
1,4-DIOXANE ' .. 

ACETONE 
ACROLEIN 
ACRYLONITRILE 
CHLOROPRENE. 
ISOBUTANOL 
METHACRYLONITRILE 
PROPIONITRILE ' . . ", 

TRANS-1 ,4-DICHLORO-2-BUTENE' J 

1,4-DIOXANE , .. -: . 
, ' 

ACETONE 
ACROLEIN 
ACRYLONITRILE. 
CHLOROPRENE 
ISOBUT ANOL . . , 

METHACRYLONITRILE "; 

. UR:, ( ,,c:. 
UR C ., 

UR C···,: , . 

UR ·,·.',C, ,. 
UR~::: '. ',~:'. C ': . , 

UR "C 
. , 

UR. ' ' ':.G./ 

UR ' C; . : .. , 
.' 

UR ·.·C,' , 

UR C'·· .. , t.::\ .' 

" .. 
UR;':" . C ; 

UR,; G~-;; ...... . , 

UR " 
:,C,i.-,. ' 

',UR i···· C'·:. .. ' 

UR "'C'" 
UR CE"'\' 
UR C . 
UR C 

'.;-:' 

. '" ~ . 

',;" 

;;.; ...... " 

.

",' 

t .. " 

, " ' .. 

• 



•
TABLE 0-3

REJECTED RESULTS·
SWMU 01 - MUS1A..RD,GAS ,BURIAL GROUND:

N~WC ,CRANE, CRANE; INDIANA
PAGE.3 OF 1.1 .

~..

....... ,..'

,.,... . .
:'," .

r

. '{

.....

, , . .- Validation .Qualifier ..
Sample No. Parameter ,,', Qualifier Code

PROPIONITRILE . " UR C "
"

TRANS-1,4-D1CHLORO"2-BUTENE .UR C
01GW0603 1A-DIOXANE UR'· C

ACETONE'
,"'-

UR C'"
ACROLEIN

. .
.'

..
·UR C:;'':'

ACRYLONITRILE
'. " - UR C . ,

, .

CHLOROPRENE
, ..

UR C ..
"

ISOBUTANOL
.. ,'.

'UR C'",." '.

METHACRYLONITRILE .UR:·'·
..

C';
..

" ., "

PROPIONITRILE -.
'. "UR" C

TRANS-1 A-DICHLORQ-2-BUTENE
': .",,,

UR C .'

01 GW0702 1,4~DIOXANE .
' . ,:. 'UR 'C'

ACETONE, UR' " C"
ACROLEIN' UR

.-.~ .

C ;

ACRYLONITRILE UR C
CHLOROPRENE UR ~ C,
ISOBUTANOL UR C
METHACRVLONITRILE 'UR,

"...
'C

"
;

PROPIONITRILE UR C
TRANS-1 A-DICHLORO~2-BUTENE UR C'

01GW0803 . 1A-DIOXANE
. ..

UR 'C .-;

ACROLEIN '.' UR G "

ACRYLONITRILE UR
'".'.

C
CHLOROPRENE UR C
ISOBUTANOL " UR' . 'C
METHACRYLONITRILE UR C ~ ~ .

PROPIONITRILE
,

UR, ..,·C·...·,'.

TRANS-1 ;4-DICHLORO-2-BUTENE 'UR C
01GW0903 1A-DIOXANE UR C

ACETONE UR C
ACROLEIN UR C"
ACRYLONITRILE UR C.'· ; ..

CHLOROPRENE. 'UR C
,.-

I,

ISOBUTANOL UR . ·',C·· ..

METHACRYLONITRILE UR C
PROPIONITRILE

' ..
:·:UR " C. :;

..

TRANS-1 A-DICHLORO-2-BUTENE UR
. -

C
01GW1003 lA-DIOXANE

.
UR C ..

ACETONE UR C '.
;

ACROLEIN .. ,.... UR C.:
. ACRYLONITRILE UR

.. C,·

CHLOROPRENE. UR' C
ISOBUTANOL UR ···C ..

METHACRYLONITRILE UR 'c .....
PROPIONITRILE . :UR· C'
TRANS-1,4-DICHLORO-2-BUTENE .UR C•

•

• 
Sample No. 

01GW0603 

01 GW0702 

• 01GW0803 ' 

01GW0903 

01GW1003 

• 

TABLE 0-3 

REJECTED RESULTS' 
SWMU 01 - M US1A..RD ,GAS ,BURIAL GROUND: 

N~WC ,CRANE, CRANE; INDIANA 
PAGE ,3 OF 1.1 .. 

, , 
, .- Validation 

Parameter ,', Qualifier 
PROPIONITRILE ' .'-" 

UR " 

TRANS-1,4-DlCHLORO:;.2-BUTENE ,UR 
1 A-DIOXANE UH" 
ACETONE; ."'-

UR 
ACROLEIN 

' , " 

'UR " .. ' 

ACRYLONITRILE " " .. UR, , , 

CHLOROPRENE 
, .. 

UR 
ISOBUTANOL 

.. ,', 

'UR 
METHACRYLONITRILE' " ,UR:', 

" 

PROPIONITRILE " ""UR' ' 

TRANS-1 A-DICHLORQ-2-BUTENE 
': .", .. 

UR 
1 ,4~DIOXANE ' 

' , ,:. 'UR 
ACETONE, UR' 
ACROLEIN' UR 
ACRYLONITRILE UR 
CHLOROPRENE UR 
ISOBUTANOL UR' 
METHACRYLONITRILE 'UR 

"., . 

PROPIONITRILE ' ',' '" : UR 
TRANS-1 A-DICHLORO~2-BUTENE UR 
1 A-DIOXANE 

" , 
; UR 

ACROLEIN ',' UR 
ACRYLONITRILE UR 

."." 

CHLOROPRENE UR 
ISOBUTANOL " UR' 
METHACRYLONITRILE UR 
PROPIONITRILE ,', UR, 
TRANS-1 ;4-DICHLORO-2-BUTENE 'UR 
1 A-DIOXANE UR 
ACETONE UR 
ACROLEIN UR 
ACRYLONITRILE UR 
CHLOROPRENE" 'UR 

, ISOBUT ANOL UR 
METHACRYLONITRILE UR 
PROPIONITRILE 

' .. 
:,:UR " 

TRANS-1 A-DICHLORO-2-BUTENE UR 
' .. 

lA-DIOXANE 
.. 

UR 
ACETONE UR " 

ACROLEIN" , .... UR 
, ACRYLONITRILE UR 
CHLOROPRENE .- UR' 
ISOBUTANOL UR 
METHACRYLONITRILE UR 
PROPIONITRILE ':UR' 
TRANS-1,4-DICHLORO-2-BUTENE ,UR 

'Qualifier ' ' 
Code 

C " 

C 
C 
C'" 
C:;':',' 

C ' , 

C .. 
" 

C'"", 
" 

.. 
C'; 

.. 
" 

C 
C " 

'C' .. , C',':" 
.. , 

C : 

C 
~ C, 

C 
'C : 

C 
C' 

'C .. 

G 
.. 

C " 

C 
" 'C 

C ~ ~ . 

,,''':~C, 
' .. 

C 
C 
C 
C' 
C ; .. 

C 
, ... 

'" ,C' " 

C 
" C,: 

C 
C .. 

C' ; 

C,: 
.. 

C' 
C 

"'C 
'C ,,' 

.-

C' 
C 

..... 

r 

. '{ 

~ .. 

....... , 
,,' 

" .... . ...... 
:'," . 



, ,

TABLE 0-3

REJECTED RESULTS,
SWMU 01 - MUSTARD GAS BURIAL GROUND"

NSWC CRANE, CRANE, INDIANA
pAGE40F11 ' •..- . '. "..

,
" Validation Qualifier

Sample No. Parameter
,

"
"

Qualifier Cqde'.- ,

01GW1103 1.4-DIOXA~E LJR C
i

"

ACETONE ; UR~
" ,,'C'.. ,

ACROLEIN . '
UR C'

"

ACRYLONITRILE UR, C
CHLOROPRENE' .. UR CE

.~. , .. ,

ISOBUTANOL LJR C'
METHACRYLONITRILE

; UR C, , .. . ' .. ..

PROPIONITRILE, ',' VR, c' '..

TRANS-1,4-DICHLORO-2-BUTENE "UR C", . ,

01GW1202 1,4-DIOXANE UR C
ACETONE , UR ..

C", '

ACROLEIN .. UR C. ..
ACRYLONITRILE

' ,

UR C
" ,

CHLOROPRENE UR C
ISOBUTANOL IjR C

' ,

METHACRYLONITRILE UR C
PROPIONITRILE " • UR C

, TRANS-1,4:DICIiLORO-2-BUTENE VR
" , C

01GW1302 1,4-DIOXANE UR C'"
ACETONE i " UR .. C(.

ACROLEIN .. UR C
ACRYLONITRILE UR C'
CHLOROPRENE ,UR C
ISOBUTANOL UR C ,j :

, ) METHACFWLONITRILE UR C
PROPIONITRILE

<-
UR ·C ..

TRANS-1,4-DICHLORO-2-BUTENE UR C
"

01GW1403 ' 1,4-DIOXANE ,UR'" C
ACETONE UR C'
ACROLEIN UR C
ACRYLONITRILE UR C
CHLOROPRENE UR C,

ISOBUTANOL UR ,C,
METHACRYLONITRILE UR C

. ,
, .

PROPIONITRILE UR C" ,, . '.

TRANS-1 ,4-DICHLORO-~~BUTENE UR 'C
01GW1503 1,4~DIOXANE UR C'

ACETONE UR C
ACROLEIN' UR C
ACRYLONITRILE UR C
CHLOROPRENE UR CE·
ISOBUTANOL "UR C" '
METHACRYLONITRILE UR C , ,

PROPIONITRILE UR 'C
TRANS-1.4-DICHLORO~2~BUTENE, UR C 'I'

01GW1702 1,4-DIOXANE UR ":r· C,

; ...",

~. '.... ;.

'{

. :.,

,", ..- ..':'

,,' ,"

1'""

'.

•""

"

Sample No. 
01GW1103 

01GW1202 

01GW1302 

. ) 

01GW1403 

01GW1503 

01GW1702 

, , 

TABLE 0-3 

REJECTED RESULTS ' 
SWMU 01 - MUSTARD GAS BURIAL GROUND " 

NSWC CRANE, CRANE, INDIANA 
PAGE40F11 ' 

.. - • '. '0' 

j 

" Validation Qualifier 
Parameter 

, 
" 

" 

Qualifier Cqde 
'," , 

1.4-DIOXA~E LJR C 
ACETONE ' UR~ '. ,,'C' ... 

ACROLEIN , . UR C· 
ACRYLONITRILE UR. C 
CHLOROPRENE, ' .. .UR CE 

.~ .. ... 

ISOBUTANOL LJR C,' 
METHACRYLONITRILE 

; UR C . , .. , . .. ' .. 
'.' 

i 

.. 

PROPIONITRILE. VR, C· ' .. 

TRANS-1,4-DICHLORO-2-BUTENE UR C", '( , 
... 

1,4-DIOXANE ' . , UR C 
ACETONE UR 

" 

C·'· . 

ACROLEIN .. UR C, .. ' 

ACRYLONITRILE 
' , 

UR C 
" , 

CHLOROPRENE UR C 
ISO BUTANOL IjR C 

' , 

METHACRYLONITRILE UR C 
PROPIONITRILE " ' UR C 

, TRANS-1,4:DICHLORO-2-BUTENE VR 
" , C 

1,4-DIOXANE UR C·" 
ACETONE i " 

(. UR .. C 
ACROLEIN UR C .. 
ACRYLONITRILE UR C' 
CHLOROPRENE .UR C 
ISOBUTANOL UR C .i • 

METHACFWLONITRILE UR C 
PROPIONITRILE .. UR ·C .. 
TRANS-1,4-DICHLORO-2-BUTENE UR C 

.. 

. 1,4-DIOXANE ,UR' .. C 
ACETONE UR C' 
ACROLEIN UR C 
ACRYLONITRILE UR C 
CHLOROPRENE UR C, 

ISOBUTANOL UR .C, 
METHACRYLONITRILE UR C " , 

, , 

PROPIONITRILE UR C" , , . : 

TRANS-1 ,4-DICHLORO-~~BUTENE' UR 'C 
1,47DIOXANE .. , UR C' 
ACETONE UR C 
ACROLEIN' UR C 
ACRYLONITRILE UR C 
CHLOROPRENE UR CE, 
ISOBUTANOL "UR C" . 
METHACRYLONITRILE UR C , , 

PROPIONITRILE UR 'C 
TRANS-1 ,4-DICHLORO~2~BUTENE, UR C 
1,4-DIOXANE 

": 

UR C. ":r· 

• 
.. :, 

; ... " 

~ .. " ... ;' 
'{ 

'. . ", ,'.', 

1"" 

,', .. - .. ':' 

", " 

. ,,' " •"" 

.' 



•

•

•

, TABLE 0-3

REJECTED RES~LTS
SWMU 01,. MUS:rARD GAS BURIAL GROUND

NSWCCRANE,CRANE, INDIANA
PAGE5'OF11

Validation Qualifier
Sample No. Parameter! ~' Qualifier Code

ACETONE;' 'UR C
ACROLEIN, ' " ,

UR
' ,

C,
ACRYLONITRILE, ' "

UR
.. ,

C
CHLOROPRENE

,,'

UR C'.'

ISOBUTANOL
~ ,

'UR C, "

METHACRYlONITRILE
' ,

UR C ' "

PROPIONITRILE ' '
,.

UR
"

,'C'
' ,

TRANS-1 ,4-DICHLORO~2-BUTENE UR C
01GW1802 1,4-DIOXANE

•.•• >

UR C
ACETONE' UR C
ACROLEIN UR C
ACRYLONITRILE UR C
CHLOROPRENE UR' , C
ISOBUTANOL " UR C "
METHACRYLONITRILE UR

" C,
PROPIONITRILE UR, C,
TRANS-1,4-DICHLORO-2-BUTENE UR C

01GW1902 l,4-DIOXANE .. UR C'
ACETONE UR C
ACROLEIN , UR C,
ACRYLONITRILE

..
'UR C

CHLOROPRENE UR CE
ISQBUTANOL UR

'" C "

METHACRYLONITRILE UR
' '

C
PROPIONITRILE UR.: C ,,.

" TRANS-1,4-0ICHLORO-2-BUTENE UR C'
01 GW2002 1,4-DIOXANE ' , UR C

ACETONE UR " C

ACROLEIN' UR C
ACRYLONITRILE - , ,- " UR C
CHLOROPRENE UR "I C

,ISOBUTANOL UR .. C" ,

METHACRYLONITRILE ' , UR C
PROPIONITRIL~ , ;.' :' UR, ,;" ,C "
TRANS-1 ,4-DICHLORQ~2-BUTENE .. UR - C "

01GW2102 1,4-DIOXANE
. -.-

'UR C "

ACETONE " ,
UR C

ACROLEIN ' i UR C, "
ACRYLONITRILE • c • UR 'c, .,•• 1

CHLOROPRENE " UR C
ISOBUTANOL UR C
METHACRYLONITRILE UR C " /.

, '

PROPIONITRILE ' ,
.... UR' C', ; , ..

TRANS-1,4-DICHLORO-2-BUTENE UR C
.,

01 GW2202 1,4-DIOXANE UR C
ACETONE .. .. UR C

";'

.. "

'.

,;

j

• 
Sample No. 

01GW1802 

01GW1902 

• 
01 GW2002 

01GW2102 

• 01 GW2202 

, TABLE 0-3 

REJECTED RES~L TS 
SWMU 01,. MUS:rARD GAS BURIAL GROUND 

NSWCCRANE,CRANE, INDIANA 
PAGE5'O~J1 

Validation Qualifier 
Parameter: ~' Qualifier Code 
ACETONE;' 'UR C 
ACROLEIN, ' " , 

UR 
' , ' 

C , 
ACRYLONITRILE, ' " 

UR 
.. , 

C 
CHLOROPRENE " 

,,' 

UR C ',' 

ISOBUTANOL 
~ , oUR C, " 

METHACRYLONITRILE 
' , 

UR C ' " 

PROPIONITRILE ' ' 
,. 

UR 
" 

C 
' , 

TRANS-1 ,4-DICHLORO~2-BUTENE " UR C 
1,4-DIOXANE 

.-. > 

UR C 
ACETONE' UR C 
ACROLEIN UR C 
ACRYLONITRILE UR ' C 
CHLOROPRENE ,UR' , C 
ISOBUT ANOL" ' UR C" ' 
METHACRYLONITRILE UR 

" C, 
PROPIONITRILE UR, C, ' 
TRANS-1,4-DICHLORO-2-BUTENE UR C 
1,4-DIOXANE ' , UR C' 
ACETONE ' UR C 
ACROLEIN , UR C, 
ACRYLONITRILE 

" oUR ,C 
CHLOROPRENE UR CE 
ISOBUTANOL ' UR '" C 
METHACRYLONITRILE UR 

' ' 

C 
PROPIONITRILE UR.: C ,,. 

" TRANS-1,4-0ICHLORO-2-BUTENE UR C' 
1,4-DIOXANE ' , UR C 
ACETONE UR 'C 
ACROLEIN' UR C 
ACRYLONITRILE - , : " UR C 
CHLOROPRENE UR 

, 
C 

,ISOBUT ANOL UR .. C " , 

METHACRYLONITRILE ' , UR C 
PROPIONITRIL~ , ;' UR> ,;" ,C " 

TRANS-1 ,4-DICHLORO~2-BUTENE UR- C 
. -.-

1,4-DIOXANE 'UR C 
ACETONE " , 

UR C 
ACROLEIN ' i UR C , .-

ACRYLONITRILE • c , UR 'c , " •• 1 

CHLOROPRENE " UR C 
ISOBUTANOL UR C 
METHACRYLONITRILE UR C , ' 

, PROPIONITRILE ' , 
... , UR: C' , ; , .' 

TRANS-1,4-DICHLORO-2-BUTENE UR C " 

1,4-DIOXANE UR C 
ACETONE .. .. UR C 

j 

";' 

.. " 

" 

" 

" 

" /. 



TABLED-3

REJECTED RESULTS
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PAGE 6 OF 11 ••

•

,
,j

.~ .. ~ •••• .1

\".-,

, :.:

. ,\ -: 'I'

: .......
. "l

. ~'..
.~ .::

.. '

' .. '

:! . ~......

./1 .

.'. ~,

," j . ~'"',

"~' I

. ','\. !', .

, Validation Qualifier
Sample No. Parameter Qualifier ' CQde -:'

" ,

ACROLEIN UR C
,.,

. ' .. ' ..

ACRYLONITRILE UR., C I
, , ,

CHLOROPRENE .- UR CE,
ISOBUTANOL UR C' ".1

METHACRYLONITRILE. VR C
PROPIONITRILE UR C
TRANS-1 ,4-DICHLORO-2-BUTENE, UR C. , .-.

01GW2303 1,4-DIOXANE . UR '.! C.. , .' -'

ACETONE UR C
ACROLEIN UR C
ACRYLONITRILE UR C
CHLOROPR~NE UR C ~ . " ..

,
ISOBUTANOL VR C
METHACRYLONITRILE UR C
PROPIONITRILE UR ' C'

TRANS-1 ,4-DICHLORO~2-BUTENE UR C
01 GW2402 1,4-DIOXANE .. UR' , ,C,

ACETONE'
"

UR C .. '

ACROLEIN UR C'.
ACRYLONITRILE 1 UR C
CHLOROPR~NE UR C
ISOBUTANOL UR C" ".

METHACRYLONITRILE UR C
PROPIONITFjILE ·UR C
TRANS-1,4-DICHLORO-2-BUTENE UR C: '

01 GW2503 1,4-DIOXANE "UR' " ·C ....
ACETONE UR C , .. " ..

"

ACROLEIN
",

UR C
ACRYLONITRILE UR C
CHLOROPRENE UR C .,}'~ ,

ISOBUTANOL ~R C' ,
"

METHACRYLONITRILE UR C
PROPIONITRILE UR 'C

..'.
. TRANS-1 ,4-DICHLORO-2~BLJTENE UR C

01 GW2603 1,4-DIOXANE .UA'· ·C ..

ACETONE UR C .:_~ f
\,

ACROLEIN UR C
ACRYLONITRILE ,UR C
CHLOROPRENE UR ·CE
ISOBUTANOL UR C'
METHACRYLONITRILE UR C
PROPIONITRILE " UR C .
TRANS-1,4-DICHLORO-2-BUTENE' UR C ','

01 GW2702 1,4-DIOXANE UR',.,: e- i '

ACETONE UR C
ACROLEIN UR C

Sample No. 

01GW2303 

01 GW2402 

01 GW2503 

01 GW2603 

01 GW2702 

TABLE 0-3 

REJECTED RESULTS 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
PAGE 6 OF 11 

, Validation 
Parameter Qualifier ... 
ACROLEIN UR . ' , . 

ACRYLONITRILE UR .. .. , 

CHLOROPRENE .. UR 
ISOBUTANOL UR 
METHACRYLONITRILE. VR .. 
PROPIONITRILE UR 
TRANS-1 ,4-DICHLORO-2-BUTENE. UR 
1,4-DIOXANE . UR 

,. ... 
ACETONE UR 
ACROLEIN UA. 
ACRYLONITRILE UA 
CHLOROPR~NE UR 
ISOBUTANOL UR 
METHACRYLONITRILE UR 
PROPIONITRILE UR 
TRANS-1 ,4-DICHLORO~2-BUTENE UR 
1,4-DIOXANE . UR' 

ACETONE' UR ,. 

ACROLEIN UR 
ACRYLONITRILE 1 UR 
CHLOROPR~NE UA 
ISOBUT ANOL UR 
METHACRYLONITRILE UR 
PROPIONITFjILE ·UR 
TRANS-1,4-DICHLORO-2-BUTENE UR 
1 ,4-DIOXANE U,R' . , 

.. 

ACETONE UR .. 

ACROLEIN UR ... 

ACRYLONITRILE UR 
CHLOROPRENE UR 
ISOBUTANOL ~R 

METHACRYLONITRILE UR 
PROPIONITRILE UR 

. TRANS-1 ,4-DICHLORO-2~BUTENE UR 
1,4-DIOXANE .. .UA"· 
ACETONE , UR 
ACROLEIN UR 
ACRYLONITRILE ,UR 
CHLOROPRENE UR 
ISOBUTANOL UR 
METHACRYLONITRILE UR 
PROPIONITRILE " UR 
TRANS-1,4-DICHLORO-2-BUTENE' UR 
1,4-DIOXANE UR 
ACETONE UR 
ACROLEIN UR 

,. 

Qualifier 
. CQde -:' 

C ,. 

C , 
. , 

CE, 
C· 

C 
C . , 

C. . " 

'.! C 
C 
C 
C 

C ~ ." .-

C 
C 

. C· 

C 
. ,C. 

C 
". 

C'. 
C 
C 
C·' --, 
C 
C 
C:. 

·C .. 

_'.1 

, 

,. 
.~. I 

": : .~:: " . . 

.' . 

. :" 
: ....... 
. "l 

' ... 

. ,\ -: 'I' 

. .. 
C 

..... 
", 

C 
C 
C . ,}'~ . 

C' , 
,,' 

C 

'C 
" ". ~, 

C , :: 

·8 --
C 

\ 
,: _~ f .','\. !', . 

C 
C 

·CE 
C' 
C 

.. 
C · 
C ',' · ,-./1 '. 

G
i

' 

C 
C · ," j . ~"', 

•• 

\".-, 

.~ ~. , . _ i 

~,', ,. 

" 

• 



•

•
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, , Validation Qualifier
Sample No. Parameter . .:.., Qualifier' Code','

ACRYLONITRILE
"

'UR G
CHLOROPRENE "UR CE','
ISOBUTANOL

' .
UR C~'

.".. ..

METHACRYLONITRILE '·UR
-
C

PROPIONITRILE ' , UR C "

TRANS-l ,4-DICHLORO-2-BUTENE-: .. UR C
01GWC0103 1A-DIOXANE, ,

~ UR C
ACETONE : ," . UR C"

ACROLEIN UR C
ACRYLONITRILE UR C
CHLOROPRENE", ." UR :-.1 , CE
ISOBUTANOL UR . C,

METHACRYLONITRILE ' , " UR C'
PROPIONITRILE UR C
TRANS-l A-DICHLORO-2~BUTENE UR C

01 GWT0204 lA-DIOXANE UR C
ACETONE .... J UR C '.
ACROLEIN, UA C .. . ' '-

ACRYLONITRILE UR .C
CHLOROPRENE c: UR ,"CE'
ISOBUTANOL .. UR C
METHACRYLONITRILE ' UR· " :C;

"
,'"

PROPIONITRILE UR C
TRANS-l A~DICHLORO-2-BUTENE UR ·C

01 GWT0302 1A-DIOXANE, i

UR G., ..
ACETONE UR C
ACROLEIN UR C
ACRYLONITRILE ; .. !.JR':; C
CHLOROPRENE " UR CE . '

ISOBUTANOL .'
; UR C

METHACRYLONITRILE
" ,

;

UR C ;

PROPIONITRILE . UR C
TRANS-l ,4-DICHLORO~2-BUTENE UR C .:...

"

01 GWT0402 1A-DIOXANE . , " UR,::'; :: \~ -:. : C
ACROLEIN ....;' . UR C ,

"

ACRYLONITRILE "n-: UR· C
CHLOROPRENE- .. '.:~ UR CE:·
ISOBUTANOL ; UR C ..

METHACRYLONITRILE .', ~ ;
:

UR C.' -

PROPIONITRILE :.-.;\ UR .. C
TRANS-l A-DICHLORO-2~BUTENE UR C

.
01 GWT0502 1A-DIOXANE ' . UR C..

ACETONE : UR C·,',:
ACROLEIN UR C
ACRYLONITRILE UR C. ..

CHLOROPRENE· ' UR C.

'.. ~/

~..
. ::'

....•.

'"'t'-,.

'. , .,
.. , 1

." . '. '. ~

", "'.

. ,

' ..
,1

• 
Sample No. 

01GWC0103 

01 GWT0204 

01 GWT0302 

01 GWT0402 

01 GWT0502 

• 

TABI..,ED-3 

REJECTED RESULTS 
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, , Validation Qualifier 
Parameter . ':', Qualifier' Code ',' 

ACRYLONITRILE 'I 

'UR G 
CHLOROPRENE "UR CE'-
ISOBUTANOL 

' , 

UR C~-
." 

- , 

METHACRYLONITRILE 'oUR -
C 

PROPIONITRILE ' " UR C 
TRANS-1 ,4-DICHLORO-2-BUTENE-: ,- UR C 
1 ,4-DIOXANE , , 

~ UR C 
ACETONE : ,-' .. UR C " 

ACROLEIN UR C 
ACRYLONITRILE UR C 
CHLOROPRENE", ," UR : ) , CE 
ISOBUTANOL UR - C, 

METHACRYLONITRILE ' , " UR C' 
PROPIONITRILE UR C 
TRANS-1 ,4-DICHLORO-2~BUTENE UR C 
l,4-DIOXANE UR C 
ACETONE .... J UR C 
ACROLEIN, UA C .-

ACRYLONITRILE UR -C 
CHLOROPRENE c: UR ,"CE' 
ISOBUTANOL ' , UR C 
METHACRYLONITRILE ' UR, " :C .-

" 
,'" 

PROPIONITRILE UR C 
TRANS-1 ,4~DICHLORO-2-BUTENE UR ' -C 
1,4-DIOXANE, .-

UR C;" 
ACETONE UR C 
ACROLEIN UR C 
ACRYLONITRILE ,:,' , , IJR::: C 
CHLOROPRENE '. UR CE 
ISOBUTANOL : .- UR C 
METHACRYLONITRILE ,: . .- UR C 
PROPIONITRILE ' UR C 
TRANS-1 ,4-DICHLORO~2-BUTENE, UR C . :., 

1,4-DIOXANE ' , " UR,::'; ::\:-:.: C 
ACROLEIN ""I' , UR C .. 
ACRYLONITRILE "n-: UR, C 
CHLOROPRENE- .- . '.:~ UR CE: 
ISOBUTANOL ; UR C , , 

METHACRYLONITRILE . ', ~ ; 
.-

UR C_' 
. 

PROPIONITRILE :.-';\ ' UR _- C 
TRANS-1 ,4-DICHLORO-2~BUTENE UR C 
1,4-DIOXANE ' , UR C .. 

ACETONE .- UR C-,'.: 
ACROLEIN UR C 
ACRYLONITRILE UR C, 
CHLOROPRENE, ' UR C, 

., 

' -

" - , 
'.. ~/ 

'. 
.' '-

' .. , 

.1 

~ .. 
. ::' 

' ' ", "', 

.-

..... 
" 

, 

-,' 
" 

'"'t-,. 

.- " , ., , , 
." . '. '. ~ 
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REJECTED RESULTS
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Validation .Qualifier
Sample No. Parameter .. .Qualifier Code

ISOBUTANOL . . . UR 'C

METHACRYLONITRILE UR C
PROPIONITRILE UR 'C
TRANS-1,4-DICHLORO-2-BUTENE UR .... C

01 GWT0601 1,4-DIOXANE UR C
ACETONE -.. ; UR'! C
ACROLEIN UR C
ACRYLONITRILE UR C
CHLOROPRENE UR CE
ISOBUTANOL UR C
METHACRYLONITRILE UR C
PROPIONITRILE UR C ,

TRANS~1,4-DICHLORO-2~BUTENE '. UR C·
01 GWT0701 1,4-DIOXANE UR C

ACETONE . UR C
ACROLEIN UR C
ACRYLONITRILE 'UR C
CHLOROPRENE \ ,UR CE
ISOBUTANOL UR C· "

METHACRYLONITRILE UR C :

PROPIONITRILE UR C
TRANS-1 ,4-DICHLORO-2-BUTENE . UR .(!;

OHP010607 . 1,4-DIOXANE UR C
ACROLEIN UR - C
CHLOROPRENE UR C
ISOBUTANOL UR C
PROPIONITRILE UR C
TRANS-1,4-DICHLORO-2-BUTENE .UR C.l'···

01 TP020506 1,4-DIOXANE UR C
ACROLEIN UR C
CHLOROPRENE UR '0·
ISOBUTANOL UR C'
PROPIONITRILE , ., UR C
TRANS-1 ,4-DICHLORO-2-BUTENE· UR C

01 TP040607 d,4-DIOXANE UR C'
ACROLEIN UR C.:'"
CHLOROPRENE UR C.'
ISOBUTANOL UR C '. '

PROPIONITRILE' .. UR :. ~ i "'0'"
TRANS-1 ,4-DICHLORO-2-BUTENE; UR C

OHP050607 1,4-DIOXANE . UR C
ACROLEIN UR C ' .

CHLOROPRENE ,UR C
ISOBUTANOL UR C
PROPIONITRILE UR C ' .

TRANS-1,4-DICHLORO-2-BUTENE UR C

. "~

,{"

'~ .

. ~. .'

.\"

".• J, •

..... .. ~

", '
.; ,::

.. ' ',; .. '!

:. "',..~ .

.. /'
I .'

.. ', "

•

•

Sample No. 

01 GWT0601 

01 GWT0701 

OHP010607 

01 TP020506 

01 TP040607 

OHP050607 

. TABLE 0-3 

REJECTED RESULTS 
SWMU 01 - MUSTARD GAS'BURIAL GROUND 

NSWC CRANE; CRANE, INDIANA' 
PAGE 8 OF 11 

Validation . Qualifier 

Parameter .. . Qualifier Code 
ISOBUTANOL UR 'C . . . 
METHACRYLONITRILE UR C 
PROPIONITRILE UR 'C 
TRANS-1,4-DICHLORO-2-BUTENE UR .... C 

1,4-DIOXANE UR C 
ACETONE ',.; UR'! C 
ACROLEIN UR C 
ACRYLONITRILE UR C 
CHLOROPRENE UR CE 
ISOBUTANOL UR C 
METHACRYLONITRILE UR C 
PROPIONITRILE UR C , 

TRANS~ 1 ,4-DICHLORO-2~BUTENE .. UR C 
1,4-DIOXANE UR C 
ACETONE . UR C 
ACROLEIN UR C 
ACRYLONITRILE 'UR C 
CHLOROPRENE \ .UR CE 
ISOBUTANOL UR C· 
METHACRYLONITRILE UR C ". 

PROPIONITRILE UR C 
TRANS-1 ,4-DICHLORO-2-BUTENE . UR .(!; 

. 1,4-DIOXANE UR C 
ACROLEIN UR " C -
CHLOROPRENE UR C 
ISOBUTANOL UR C 
PROPIONITRILE UR C 
TRANS-1,4-DICHLORO-2-BUTENE .UR C.I···· 
1,4-DIOXANE UR C 
ACROLEIN UR C 
CHLOROPRENE UR ·C· 
ISOBUTANOL UR C' 
PROPIONITRILE , . , UR C 
TRANS-1 ,4-DICHLORO-2-BUTENE· UR C 
d ,4-DIOXANE UR C' 
ACROLEIN UR C.::' 
CHLOROPRENE UR C· 
ISOBUTANOL UR C ' .. 

PROPIONITRILE' .. UR :. ~ i "C'" 
TRANS-1 ,4-DICHLORO-2-BUTENE; UR C 
1,4-DIOXANE . UR C 
ACROLEIN UR C ' . 

CHLOROPRENE ,UR C 
ISOBUTANOL UR C 
PROPIONITRILE UR C ' . 

TRANS-1 ;4-DICHLORO-2-BUTENE UR C 

.. 

. ..~ 

't" 

'~ . 

. ~. .' 

,'- . 
',,' 

.... ( 

",.J, . 

. 1,_:" 

:.' . . .~ . 

.. ' , " 

,'I' . ',-

.. ". .. ~ 

".: :'i 
j , 

• 

• 



.,
TABLE 0-3'

REJECTED RESULTS " ,
SWMU 01 - MU,STARD GAS BURJAL GROUND,

,NSWC CRANE, .cRANE, INDIANA
PAGE 90F11

,'..

'-. \",:

.. '-~

, "

........... ~

.:' .. ,........:.

;" '"

"

Validation Qualifier
Sample No. Parameter ,

:.:!',-,,'- Qualifier Code ", ,

01 TP060506 1A-DIOXANE
"

UR C',,
ACROLEIN

"

UR' '>,C: '
CHLOROPRENE ' ' , UR C . '";. ,

ISOBUTANOL
.. ....

UR C
, ..

, ...

PROPIONITRILE ' UR C,
TRANS-1,4-DICHLORO-2-BUTENE UR C'

, 01TP080506 1A-DIOXANE , .. ,UR,~
.~ ...' G,

ACROLEIN' UR C
CHLOROPRENE UR " C
ISOBUTANOL UR C
PROPIONITRILE, , UR C"
TRANS-1 A-'DICHLORO-2-BUTENE" UR C5" .......

RB01220401 1A-DIOXANE UR C
..

.. ..

ACROLEIN UR C,
ACRYLONITRILE UR C
CHLOROPRENE UR ,C
ISOBUTANOL UR' ' C ' ,

METHACRYLONITRILE UR C
PROPIONITRILE ! UR C
TRANS-1,4-DICHLORO-2-BUTENE UR C "

RB01250401 lA-DIOXANE UR C , ,

, ACROLEIN UR C
"

ACRYLONITRILE UR C "

CHLOROPRENE, UR CE
ISOBUTANOL ,;. UR ' C
METHACRYLONITRILE UR C
PROPIONITRILE UR C
TRANS-1 A-DICHLORO-2-BUTENE, UR C, ' '

..

RB01250402 1A-DIOXANE UR C'
..

ACROLEIN UR C "

ACRYLONITRILE UR C
CHLOROPRENE UR CE
ISOBUTANOL ,UR." " C:,;'
METHACRYLONITRILE UR C,

PROPIONITRILE UR C
TRANS~1,4-DICHLORQ-2-BUTENE UR C ,: "( ,. ..:

SB01220401 1A-DIOXANE UR C "
ACROLEIN UR C ,,- .

ACRYLONITRILE, ' , UR -C',\.. '"",/ -; ::
CHLOROPRENE UR C,

... ,

ISOBUTANOL
,

,'UR iC
..,

" I'..··
METHACRYLONITRILE UR C
PROPIONITRILE UR C
TRANS-1 A-DICHLORO-2-BUTENE UR C,-

TB01140401 1A-DIOXANE UR C
ACRYLONITRILE .. UR C•

•

\)

., 
Sample No. 
01 TP060506 

, 01TP080506 

RB01220401 

• RB01250401 

RB01250402 

SB01220401 

• TB01140401 

TABLE 0-3' 

REJECTED RESULTS " , 
SWMU 01 - MU,STARD GAS,BURJAL GROUND, 

,NSWC CRANE, .cRANE, INDIANA 
PAGE 90F11 

" 

Validation Qualifier 
Parameter , 

:.:!',.,," Qualifier Code 
1 A-DIOXANE 

" 

UR C', 
ACROLEIN 

" 

UR' '>,C: ' 
CHLOROPRENE ' ' , UR C 
ISOBUTANOL 

.. 

" , 

. ... 
UR C 

PROPIONITRILE ' UR C 
TRANS-1,4-DICHLORO-2-BUTENE UR C' 
1 A-DIOXANE " UR,~ 

.~ ... ' C , 
ACROLEIN' UR C 
CHLOROPRENE UR " C 
ISOBUTANOL UR C 
PROPIONITRILE, , UR C., 
TRANS-1 A':DICHLORO-2-BUTENE" UR C,;" 
1 A-DIOXANE .. UR C .. 

ACROLEIN UR C" 
ACRYLONITRILE UR 'C 
CHLOROPRENE UR ,C," 

" , , 

. '": ' 
, .. 

...... , 

" 

ISOBUTANOL UR' ' C ' , ;' '" 

METHACRYLONITRILE UR ,C 
PROPIONITRILE ! UR C 
TRANS-1,4-DICHLORO-2-BUTENE UR C ' ' 

lA-DIOXANE UR C , , 

, ACROLEIN UR C 
"' " 

ACRYLONITRILE UR C " 

CHLOROPRENE, UR CE, ' 

ISOBUTANOL ,;" UR ' 'C 
METHACRYLONITRILE UR C 
PROPIONITRILE UR C 

.. 
TRANS-1 A-DICHLORO-2-BUTENE, UR C, 

. ' .. 

" ' 1 A-DIOXANE UR C' , " 

ACROLEIN UR C " 

ACRYLONITRILE UR C 
CHLOROPRENE UR CE 
ISOBUTANOL ' , ,UR," " C:,;' .:' ;, ....... :. 
METHACRYLONITRILE UR C, 

PROPIONITRILE UR C 
TRANS-1 A-DICHLORQ-2-BUTENE UR C ,: ,,'( 

1 A-DIOXANE UR C " 
ACROLEIN UR C ,,- . 

ACRYLONITRILE, ' , UR ·C"\,,, '/ 
'. '-~ 

.. , 
CHLOROPRENE UR C, 

.-

ISOBUTANOL ,'UR- iC , .. 
'"" METHACRYLONITRILE UR C .. ,. 

' ....... ~ 

PROPIONITRILE UR C 
TRANS-1 A-DICHLORO-2-BUTENE UR C, 
1 A-DIOXANE UR C 
ACRYLONITRILE .- UR C 

,' .. 

", \",: 

\} 



TABLE 0-3 '

'REJECTED RESULTS
SWMU 01- MUSTARD GAS BURIAL GROUND

N$WC CRANE, CRANE, INDIANA
PAGE10,OF11 •

Validation Qualifier
Sample No. Parameter : " -,". Qualifier Code

CHLOROPRENE UR C
TRANS-1 ,4-DICHLORO-2-BUTENE ' UR C

TB01150401 ' 1A-DIOXANE UR C
ACETONE " , UH' C
ACRYLONITRILE ' , UR C'
CHLOROPRENE ;' . UR· C
TRANS-1,4-DICHLORO-2-BUTENE UR C

TB01170401 1A-DIOXANE UR C
ACETONE UR C
ACROLEIN UR C, ..

ACRYLONITRILE UR C,

CHLOROPRENE UR' . , C
ISOBUTANOL UR C
METHACRYLONITRILE • UR C
PROPIONITRILE UR C. "

TRANS-1,4-DICHLORO-2-BUTENE UR C',
TB01190401 1A-DIOXANE UR C

ACETONE UR C
ACROLEIN UR C ;

ACRYLONITRILE UR C
CHLOROPRENE ' UR C
ISOBUTANOL UR C ' ,

I METHACRYLQNITRILE, UR C
PROPIONITRILE UR C
TRANS-1,4-DICHLORO-2-BUTENE UR C

TB01210401 1A-DIOXANE ,UR ,C
ACROLEIN UR C .'

ACRYLONITRILE UR C
CHLOROPRENE UR C
ISOBUTANOL " UR C
METHACRYLONITRILE UR C
PROPIONITRILE UR C· "
TRANS-1 ,4-DICHLORO-2-BUTENE,' UR C

TB01230401 1A-DIOXANE " UR. !C'"
ACROLEIN ,UR ' C":'
ACRYLONITRILE UR,. . C·'
CHLOROPRENE' UR CE
ISOBUTANOL

,
UR C

METHACRYLONITRILE . "

UR CJ .'
PROPIONITRILE' .UR Cc
TRANS-1,4-DICHLORO-2-BUTENE: UR C

TB01260401 1A-DIOXANE UR ,·,C ..

ACROLEIN UR C ' .
ACRYLONITRILE UR; 'C
CHLOROPRENE UR DE
ISOBUTANOL " UR C

".t.

... '..' .

'~ ' ..

.~ ;.:"'

." ,. ~'."

1 ':-.

•

' •.

Sample No. 

TB01150401 

TB01170401 

TB01190401 

I 

TB01210401 

TB01230401 

TB01260401 

TABLE 0-3 ' 

'REJECTED RESULTS 
SWMU 01- MUSTARD GAS BURIAL GROUND 

N$WC CRANE, CRANE, INDIANA 
PAGE10,OF11 

Validation Qualifier 
Parameter : " -,'. Qualifier Code 
CHLOROPRENE UR C 
TRANS-1 ,4-DICHLORO-2-BUTENE ' UR C 

' 1 A-DIOXANE UR C 
ACETONE " , UR' C 
ACRYLONITRILE " , UR C' 

CHLOROPRENE .' , UR, C 
TRANS-1,4-DICHLORO-2-BUTENE UR C 
1,4-DIOXANE UR C 
ACETONE UR C 
ACROLEIN UR C, .. 

ACRYLONITRILE UR C, 

CHLOROPRENE UR' , , C 
ISOBUTANOL UR C 
METHACRYLONITRILE • UR C 
PROPIONITRILE UR C, " 

TRANS-1,4-DICHLORO-2-BUTENE UR G" 
1 A-DIOXANE UR C 
ACETONE UR C 
ACROLEIN UR C ; 

ACRYLONITRILE UR C 
CHLOROPRENE ' UR C 
ISOBUTANOL UR C ' , 

METHACRYLQNITRILE, UR C 
PROPIONITRILE UR C 
TRANS-1,4-DICHLORO-2-BUTENE UR C 
1,4-DIOXANE ,UR ,C 
ACROLEIN UR C " 

ACRYLONITRILE UR C 
CHLOROPRENE UR C 
ISOBUTANOL UR C 
METHACRYLONITRILE UR C 
PROPIONITRILE UR C' " 

TRANS-1 ,4-DICHLORO-2-BUTENE;' UR C 
1,4-DIOXANE " UR, !C'" 
ACROLEIN ,UR ,C,' :' 

ACRYLONITRILE UR': , C, 

CHLOROPRENE' UR CE 
ISOBUTANOL 

, 
UR C 

METHACRYLONITRILE ' " 

UR CJ " 
PROPIONITRILE' ,UR Cc 
TRANS-1,4-DICHLORO-2-BUTENE: UR C 
1,4-DIOXANE UR ", C 

ACROLEIN UR C 
, ACRYLONITRILE UR: 'C 

CHLOROPRENE UR DE 
ISOBUTANOL " UR C 

• 
'~ ' .. 

1 ':-. 

. "~ ;.:"' 

." ,. ~' . .' 

• 

...,. 

.. , " .' . 

.. 

' ( 

'.' 



•
TABLE 0-3

: REJECTED RESULTS
SWMU 01 - MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE, INDIANA
PAGE 11 OF 11 .

... Validation Qualifier
Sample No. . Parameter Qualifier . Code

METHACRYlONITRILE UR C
PROPIONITRILE UR C
TRANS-1,4-DICHLORO-2-BUTENE ·UR ·C

. .

C =Calibration Noncompliance (Le., % RSDs, %Os, ICVs, CCVs, RRFs, etc.)
E =LCS/LCSD Recovery Noncomplian«e . .

H =Holding Time Exceedance
UR =Non-detected result was rejected.

•

• 

• 

TABLE 0-3 

: REJECTED RESULTS 
SWMU 01 - MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE, INDIANA 
PAGE 11 OF 11 . 

... Validation Qualifier 
Sample No. . Parameter Qualifier . Code 

METHACRYlONITRILE UR. C 
PROPIONITRILE UR C 
TRANS-1,4-DICHLORO-2-BUTENE ·UR ·C 

. . 

. C = Calibration Noncompliance (Le., % RSDs, %Os, ICVs, CCVs, RRFs, etc.) 
E = LCS/LCSD Recovery Noncomplian«e . . 

H = Holding Time Exceedance 
UR = Non-detected result was rejected . 



TABLE 0-4

SENSITIVrT'Y ASSESSMENT; AQUEc>,US ANQ,SOIL SAMPLEcLABORATORY VOCANALYSES(l)
SWMU, 01.- MUSTARD GAS BURIAL GROUND

NSWC. CRANE,. CRANE INDIANA
PAGE'1of;2

1
26 I

1

0.4
0.5

0..1.
0.5

METHYLENE CHLORIDE
METHYL METHACRYLATE
METHYL IODIDE
METHACRYLONITRILE

TOLUENE

CIS-1,2-DICHLOROETHENE .

DICHLORODIFLUOROMETHANE

PENTACHLOROETHANE

CIS-1,3-DICHLOROPROPENE

PROPIONITRILE

CHLOROPRENE
CHLOROMETHANE
CHLOROFORM

TETRACHLOROETHENE
STYRENE

DIBROMOMETHANE

ISOBUTANOL'
ETHYLBENZENE
ETHYL METHACRYLATE

CARBON TETRACHLORIDE

CHLOROETHANE

CHLOROBENZENE

CARBON DISULFIDE.

CHLORODIBROMOMETHANE

BROMOFORM
BROMOMETHANE

ACRYLONITRILE
BENZENE

'.. Parameter .... ."

BROMODICHLOROMETHANE

4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN

1,2-DICHLOROETHANE

3-CHLOROPROPENE

2-BUTANONE
2-HEXANONE

1A-DIOXANE
1,2-DICHLOROPROPANE

1;2,3~TRICHLOROPROPANE
1,1-DICHLOR()ETHENE ;,
1,1 "DICHLORQETHANE

1,2-DIBROMO-3cCHLOROPROPANE
1,2-DIBROMOETHANE

1.,1,2-TRICHLOROETHANE

1,1,1,2-TETRACHLOROETHANE

1,1,2,2"TETRACHLOF,l()ETHANE .
1,1,1-TRICHLOROETHANE

.'

•• 

.' 

TABLE 0-4 

SENSITIVITY ASSESSMENT; AQUEG,US ANQ,SOIL SAMPlEcLABORATORY VOCANALYSES(l) 
SWMU,01 - MUSTARD GA.S BURIAL GROUND 

NSWC. CRANE,. CRANE INDIANA 
PAGE'1of;2 



TABLE 0-4"

SENSITIVITY ASSESSMENT, AQUEOUS AND SOIL SAMPLE LABORATORY VOCANALYSES(1)

SWMU 01 - MUSTARD GAS BURIAL GROUND .'
NSWC CRANE, CRANE INDIANA

PAGE 2 612

.'
, .

.,,:. ',.-

": - -~ '. ,

, ,

• • .! . \

VINYL ACETATE, '
VINYL CHLORIDE

TRANS.i1,3-DICHLOROPROPENE

I;

I1g(1,. = Micr9gr.glT1~ per liter; " ' .
MDL=!Metl)9d detection limit (for chemicaLanalyses). :,
RL= Reporting limit ' , ,
Lg/kg == Micrograms per kilogram.

Sha9ingindicates those ~hemicals for'whi~h the laboratory MOL (dark shading)
or RL (light shading) exceeds the risk-based target leve!'., ..
1. Vah.ie)s based on the minimum ofEPA Region'g Preliminary Remediation Goals, '

Region 5-EcolQgical Data Quality Levels, Federal Ambient Water Quality Criteria; and
Maximum Contaminant Levels presented in Appendix A, Tables A-11 through A-14. ,
of the QAPP Addendum No; 1. ' '" ,-" "

~. Not available.

TRICHLOROF,LUOROMETHANE
TRICHLOROETHENE; ;;~I

TRANS-1,4-DICHLORO-2-BUTENE

,..';'~" .,~, 'Parameter

t=T=O~T-:-:A~L-:X-:YL~E=-:N~E-:-:S~=-===-:=~-'--_""""_~ +-~-:---+_~~~_----:---'-t-~-,----t-_""::"':"_~_t"j
TRANS-1,2-DICHL:OROETHENE

:..:

..'.. "-"

. 'r ~ ;
"'!"

)
, "

-'.:. ' ....

.. '

•

TABLE 0-4" 

SENSITIVITY ASSESSMENT, AQUEOUS AND SOIL SAMPLE LABORATORY VOCANALYSES(1) 

SWMU 01 - MUSTARD GAS BURIAL GROUND .' 
NSWC CRANE, CRANE INDIANA 

PAGE 2 6f2 

I1g(1,. = Micr9gr.~IT1~ per liter; " ' . 
MDL='MetlJ9d detection limit (for chemicaLanalyses). :, 
RL= Reporting limit ' , , 
Lg/kg == Micrograms per kilogram. 

Shading indicates those ~hemicals for'whi~h the laboratory MOL (dark shading) 
or RL (light shading) exceeds the risk-based target levee .. 
1. Vah.ie)s based on the minimum of EPA Region'g Preliminary Remediation Goals" 

Region 5EcolQgicai Data Quality Levels, Federal Ambient Water Quality Criteria; and 
Maximum Contaminant Levels presented in Appendix A, Tables A-11 through A-14 .. 
of the QAPP Addendum No; 1. . ' ... _" '. 

~. Not available. 

: .. : 

. ' . . - , .. ' .. 

..: ... ' 

;. 

. , 

, . 
• • .! . \ 

.,,:. '.,' 

" : - -~ ' .. •• 

. 'r ~ ; 
-.,!" 

) 
, '. 

• 



• TAD-S •
.,._.~..

PRECISION ASSESSMENT FOR SOil AND GROUND WATER SAMPLES'
SWMU 01 -MUSTARD GAS BURIAL GRO.UND .

.'. NSWC CRANE, CRANE INDIANA':
'. PAGE 10t6

,.·MS/MSD LCS/lCSI:>.:· ··1 Field Duplic'ate
Sample
Matrix

SOIL
Analytical Fraction

Volatile Organic
Compounds

Parameter'
1;1,1,2~TETRACHLOROETHANE .
1,1';1~TRICHLOROETHANE

l,1,2,2~TETRACHLOROETHANE .
1,l,2-TRICHLOROETHANE
1,1-DICHLOROETHANE .
r,1-DICHl.:.ORQETHENE
1,2j3~TRICHLOROPROPANE
1,2~DIBROMO-3-'CHLOROPROPANE
1,2-DIBROMOETHANE
1)2~DICHLORQl;THANE '.
1,2~DICHLOROETHANE-D4
1,2"DICHlQROPROPANE
1;4-DIOXANE
2~BUTANONE

2-HEXANONE
3-CHLOROPROPENE .,.
4-BRGMOFLUOROBENZENE
4-METHYL~2-PENTANONE .
ACETONE
ACETONITRILE
ACROlEIN
ACRYLONITRILE
BENZENE

.BROMODICHLORQMETHANE· .
BROMOFORM
BR0M0METHANE'
CARBON DISULFIDE
CARBON TETRACHLORIDE'
CHLOROBENZENE
CHLQRODIBROMOMETHANE:

MinRPD
1-1.6
18.3
17·.2
7.1
14.8
4.7

.4.3
2.6
·7~r

9A
3.7'
11.8
15~3

18.3
2.5

24.7'
1.0
0.7
7.1
7;7
35.7

2.'"
16.5

.,12,8
, 4.0'
15.1,:.
18.3'
16.5
15.1
6,8' '-.

Max RPI:>
11.6
18.3
17.2'.
7;1
14.8·

.. 4.7
4.3
2.6
7.1
9.1
3.7
11.8
15.3
1~.3 .
2.5

24.7'
1.0
0.7.
7.1·
7.7

35.7'
2.7· '.,

,16.5
1.2.8
4.0
15.1
18.3
16.5
15.1
6.8

-'..-.. "'". .-
Miri·RPD Max:RPD ··Min·.RPD ,·Max RPD

3.8' . '. 10.7 .. ' .. ·,NA . ·NA
0.0 ·,·10;5··-- .NA.· . ." NA
0.0 .. ~ ·14.0 ····NA·· NA
·4.3·· ·16.0 ..' NA NA
0.0 ~.5' ' NA··· NA
3.8 35:5 ··NA .' NA
3.7 4.4 NA· .. NA

-4.3 . ':10.9 .' . ·NA· NA
4.3 ·16.0···· NA .. NA
0.0 " ··17.5' NA . NA
2,0 .. 18.2·'· 3.0 ··.·3;0
3.8 . ·7.0 NA NA
7.4 ~ 21.4 .' NA··,· NA
0,0 10.0 . ':NA NA
7·;8 . ·14.5. . NA NA
6.5· . _1Wl~1' NA '. ..; ·NA.. ' ,@,'~.. ,

2.0 13.7 32:6· , 32;6
0.0 .22;6 ·NA .,,' NA

27;0 . .. 48.8 ·NA· NA
0.0 .":('1';' NA NA.,1l.E?gf!w;;1
4.4 48.3 NA· f\JA
0.0 . 14.3 ' ·NA NA
7.7 . '13.8 . NA- NA

'0.0, ,:, :·.. ·1t.5 .. NA'~: '. NA
0:0' . 11.5 . NA: NA
5;3,'.. '23;1 . NA .., .'., ... NA
7.7 '0: .. . 2'4:1 . '0;0;"'" . . --0;0
10.5 '16.0 . .NA NA
4.7 ·10.5 .. NA NA
0.0 10.9 . NA . NA

.....

• 
"",I"rti,.",1 Fraction 

Volatile Organic 
Compounds 

,'.' 

T.D-5 

PRECISION ASSESSMENT FOR SOil AND GROUND WATER SAMPLES· 
SWMU 01 -.MUSTARD GAS BURIAL GRO.UND . 

... NSWC CRANE, CRANE INDIANA·: 
.. PAGE 10f6 

..... 

.'. 
," •... 

• 



TABLE 0·5

PRECISION ASSESSMENT FOR SOIL AND.GROUND WATER SAMPLES
SWMU 01 • MUSTARDGAS BURIAL GROUND

. NSWC CRANE, CRANE INDIANA .
.. PAGE 2 of 6

,-:~, .' . ,-,-
., - MS/MSD . ,', LCS/LCSD;···. ',' · F,ield Duplicate

Sample '0
'-" - .. . ' .. '

.' .- . ," ........

Matrix Analytical Fraction . '.Parameter 'Min RPD Max RPD ··Min RPD· Max RPD . MinRPD . Max RPD
CHLOROETHANE 21.1 '21.1 4;0 22.2 ' ,., NA' NA
CHLOROFORM 13.0 . 13.0 3.6 ' 4.7 NA NA '
CHLOROMETHANE 17.8 17.8 9.,1, 22;7 ' NA' NA
CHLOROPRENE 15.9 15.9 13.8 44.4 NA NA'
CIS-l;2-DICHLOROETHENE 14.6 .' 14.6 0.0 ' . 7.0 . NA : - . NA'
CIS-'1,3-DICHLOROPROPENE 11.2 11.2 4.5 '10;]' · NA .NA
DIBROMOMETHANE ' 7.3 7.3 4;3 15.7 · NA . NA
DICHLORODIFLUOROMETHANE 15;9 15.9 3.8 .18.2 NA NA
ETHYL METHACRYLATE 20.4 20.4 4.2 23:1' ·-NA NA
ETHYLBENZENE, 15.1 15.1 -9.5 11.1 · NA " NA

FLUORODIBROMOMETHANE -- 0.0 0.0 0.0 11.7 ..&~~~. 1115Gf9111
e ",",L~"""''''' _. ~.

ISOBUTANOL 7.9 7.9 0.0 22.2 NA· NA
, METHACRYLONITRILE-' . 14.4 14.4· . . '4.0 31.1 NA NA

METHYL IODIDE,' _9fe. . 28:6 B:4m1&' NA NA- ~~A'~~f2, ,1...~; "" • _"-~"':~ ,II' • ,':,..._,."~,-,,,,,!'" ,.

METHYL METHACRYLATE 19.3 . 1Q.3·· 4.1 . 26.1· . · NA NA
METHYLENE CHLORIDE '. 13.5 13.5 5.6 10.3 NA NA
PENTACHLOROETHAN~. .. . . l

.16~6 16~p 10.7 25;0 NA NA·
PRQPIONITRILE 6.7 6.7 ' 4.0 ,'14.5 NA· NA,
STYRENE ' ... '" . 18.7· 18.7· 6.9 ··:9,1" NA' NA
TETRACHLOROETHENE· . ... 1.6.4 .. 16.4 ··3.9 22,2 · NA· NA
TOLUENE 16:5 16.5 . 4,8 '. 10.5 NA '.' ·NA
TOLUENE-OS'

..
,1.0 1.0 2.0 ··2.Q . ·2.0 " , ·2.0 .

I: ..
TOTALXYLENES.

.. '2104' 21.4 0:0· ·11.2 NA-· NA-'".'

."" 'I' . . '-- -. . TRANS-1,2-DICHLOROETHENE . .18.7 ·18,7 O~O '10,5 ,..,:NA·., , NA
"

., .
. TRANS-1,3-DICHlOROPROPENE . "9.4 " 9.4 '" 4.4 . -10:r' , NA NA

. " TRANS-l,4-DICHLORO~2-BUTENE -9,8 9.8 . ,14;9 . 32.7- -. NA· -_ NA - .

TRICHLOROETHENE 17.0 17.0· . 7-.7 ., 10.5 NA NA
TRICHLOROFLUOROMETHANE 19.4 19.4 3.8 16.7 NA NA
VINYL ACETATE . 22.2 22.2 0.0 . 24.0 .. NA NA
VINYL CHLORIDE

..
. " '" ,.

17~6 '17:6· 0.0 17.8: NA NA'.
,.,- , . ~ -.. . -.

•
,- .

.~~ .J '. :.

I •.

! •• 
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••
···MS/MSD· LCS/LCSD Field Duplicate

CHLORIDE 1·12.0 I 12:0 11.0 ., I . 1".0 I . 15.4' 115.4

Sample
Matrix I Analytical Fraction

WATER IChoride and Sulfate
Parameter Min RPD I MaxRPD I MinRPDI Max- RPD I MinRPD I Max RPD

Organic Gases

Volatile Fatty Acids

SULFATE I 2.7 I 2.7 I 1.21 ' . 2:6 11.31 1.3
ACETYLENE* . NC NC .. NC .NC
ETHANE NO· ·NC 2.1 .2.1
ETHI;NE·· .." NC NC 0.00.0'
ISOBUTANE* ., NC . NC NC NO
METHANE·- I NC 1 . NC ,I· . 0.01 0.0 I. 0.0 I 0.0
n7BUTANE'-' I. NC 1- .. NC . I ,1.11 1-.1 I ·NA I NA
PROPANE' ,1 NC I NC I 0;0 I'O.Q , NAINA
PROPENE. , I NC' ·1 NC L 0:0· I· . 0.0 , NA ' I NA
ACETIC ACID- '. 13.1' I 5.8 I NC I· NC I· 19.6 1 19..6
BUTANOIC ACID I 2.4 I 19.8 1 ,NC. 1 NC·· I NA. 1 NA
HEXANOIG.ACID I 0.0 - ,1·, /'19.5 . I·, NC 1 .' NC .. I NA· 1- -NA
1-I;lEXANOIOACID 114.1 I .. 20A. I ,NC 1 NC ·1-- NA I NA
j:..P.ENTANOICACID .. .•.... I 9.8 I· 14;0 I NC -INC ,I.. NA':I NA

'LACTICACID . , I . -1.1 I ·10:1 I' NCI ..NO I 'NA' I NA
PENTANOICACID· .. . .. I 3.9 I 34.4· I NO· I·, NO I· NA" I NA
PROPIONIC ACID "- I 7.0 -I 8.0..1 .. NO I, '1\10 I· ·NA I· NA
PYRUVIC ACID 4.0 '25.0 NC . NC

H dro en HYDROGEN" .. , -., NO NC .0.0 0:0
Hardness HARDNESS , 21.1 21,1 . 9.1 9~1
Nitrate/Nitrite as Nitrog NI"fRITElNITRATE 0~2 0.2 '0.8' . 0.8 '
Volatile Organic r1·,1,1,2~TETRACHLOROETHANE,. 0.0 6.90.0 :0.0' NA NA
CornPounds' 11,1,1"TRICHLORQETHANE'·; '0.0, .,; 8.7 0.0 .'-18.2 , NA NA

., .. " -, 1,1,2,2-TETRACHLOROETHANE 0.0 0.0 0.020.0 0.0 ' 17:6
.1;t,2-TRICHLOROETHANE 0.0.: .',4.6 0.0.' -.20.0 ., 0:0 ".. 35:3
1,1-DICHLOROETHANE 1·- .0.0 ,. I ':'0.0' I - 0:0 ' I " 20.0' I:e.· . NA··'· 1 NA
1,1-DICHLOROETHENE I 0.0 I 8.0 . I 0.0. I 20.0 I NA I NA
1,2,3-TRICHLOROPROPANE I 9.'5.1 10.5, I ,0.0 1 20.0 1 NA. I .NA
1,2-DIBROMO-3-CHLOROPROF:ANE 10;0 '. I"" "10.5 . ". 0.0 I 22.2 I NA I. NA

.:...~ ." . ; .. ~ .
"."

":'. "..:;.: ,. ';.'

.. " :. ~
. .. '

',". ~ ,

• 

Volatile Fatty Acids 

".;,-
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PRECISION ASSESSMENT FOR SOIL AND GROUND WATER SAMPLES'
SWMU at . MUSTARD GAS BURIAL GROUND

,NSWCCRANE, CRANE INDIANA .,
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. . . . . ·.MS/MSD· .'.. . " . LCS/LCSD· .. Fh;;ldDuplicate ...
Sample . .. "

.. - ,-, ', .. '.... ", .. .~. .~'~"~"....

Matrix An'alytical Fraction. . '.

'. " Parameter ' . MiriRPD' 'Max RPD ·Min·RPD· "MaxR'PD "Miri"RPD Max:RPD
'. ' ",'r.: 1,2-DIBROMOETHANE . '0.0 . 0:0 . 0.0 20:0' NA' NA

...•. -. 1,2-DICHLOROETHANE 5.1 9.5 0.0 20.0 NA NA .'
.. 1,2-DICHLOROETHANE-D4 . ".1.8 . 2.8 . 0.0" 5.6 .. - '.' 0.0 . 1.9 .. ,

. 1,2-DICHLOROPROPANE 0.0 0.0 0.0 20.0 NA NA:
1A-DIOXANE . . 5.7 . 7:8. 3:8 35.3 :NA NA .'
2-BUTANONE 0:0 ·8:0 ... 0.0 . 18:2- NA , NA
2-HEXANONE 0.0 0;0 .. 0.0. . 20:0'" NA NA
3·CHLOROPROPENE· 0.0 0.0 0.0 .. 20.0 NA ' ... NA'
4-BROMOFLUOROBENZENE . 1.9 . 2.7 0.0 ··5;5· . , '0.9. 2.9
4-METHYL-2-PENTANONE . .. '0.0. 0.0 0.0 . 18.2 . . NA· NA
ACETONE .... 0:0 16.7 0.0 . 18;2 "NA ' .' NA
ACETQNITRIL.E 0.0 8:7 . 0,0 .. ' 20.0 . NA" . . .

NA
ACROLEIN ':"."" 1.0 4.2 0.0 11.2 NA NA

. ".' '., · ACRYLONITRILE .... 0.0 ·8.7 0.0 18.2 NA NA
BENZENE ' . 0:0 0.0 .. 0.0 20.0 NA. NA
BRQMODICHLOROMETHANE .. 0.0 0.0 0.0: 20.0 . NA .. NA
BROMOFORM· 0.0. 0.0 ··0.0· . ·22.2· .' NA .. NA
BROMOMETHANE . 0.0 ... 9.5 0.0 22:2 NA- . NA
CAReON DISULFIDE '.- 0.0 0 0:0 0:0-· ··22.2 ' ..···NA .. NA~·

CARBON TETRACHLORIDE· 9;5 9;5 0.0 . 20,0 .. '.: NA' ',: ·NA .. .
CHLOROBENZENE .-,' 0.0 ·..0,0 .. 0.0-- 0;0 NA' . -:. NA··

.CHLORODIBROMOMETHANE 0.0 ·';0.0 0.0· . 0:0 '. - NA NA
· CHLORo.ETHANE .-' 0.0' 0.0 . 0;0 20.0 . NA . NA.. ..

_gpjr7.~.. '
.-

• CHLOROFORM· 0;0 3.2 . 0.0 :18.2 itJI$:girt_\ ..
· CHLOROMETHANE 0.0 0.0 '. . 0.0 ". o· 20.0' '. NA . NA·· .•·.
· CHLOROPRENE· .. '18.2 ·'25.0 . ·0.0 ... . ··22.2 .' NA .... :NA

CIS.1,2-DICHLOROETHENE . 0.0"'·" '. 10.5.· 0.0 ' 20;0· .0.0' ". 0,0
CIS-1,3-DICHLOROPROPENE. 0,0 9.5 0.0 20.0 NA NA
DIBROMOMETHANE '0:0.' 9.5 . 0.0·· 20.0 NA NA
DICHLORODIFLUOROMETHANE .'. '.': .. 0'.0 .. 0;0 0.0 0.0.· NA NA

".". '.~ 0 ..;....

•
.:~ . ~ ,..~. '

. ,"
;.

•

,'0.
,- :.: .-... ' •

ical Fraction, 
·,r .' 
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PRECISION ASSESSMENT FOR soil AND GROUND·WATER SAMPLES
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••
MS/MSD. LCS/lCSD Field .Duplicate

Sample
Matrix Analytical Fraction Parameter Min RPD Max RPD' MinRPD Max RPD Min RPD Max RPD

- ETHYL METHACRYLATE 0.0 0.0 0.0 20.0 NA NA
ETHYLBENZENE 0.0 .,10.5 0.0 20.0· NA NA.
FLUORODIBROMOMETHANE 1.0 · 1.0 1.9 4.0 0.0 1.8
ISOBUTANOL 1.7 3.5 0.0 29.1 .NA NA'
METHACRYLONITRILE 0.0 0.0 O'or1lf NA NA
METHYL IODIDE 0.0 11.8 O.og~:~~!i>. NA NA
METHYL METHACRYLATE 0.0 0.0 0.0,. ~lg~:~~J:). NA NA
METHYLENE CHLORIDE 0.0 0.0 0.0 ~'I&~~0. NA NA~ ~2:~t.4;~••k,'.f

PENTACHLOROETHANE 0:0 8.7 0.0 ..~W_I· NA NA
PROPIONITRILE 0.0 8.7 - 0.0 18.2 NA NA

. STYRENE 0.0 13.3 0.0 0:0 NA NA
TETRACHLOROETHENE 0.0 0.0 .' 0.0 25.0 0.0 l)();'~.' ·....:,.WlA ". ":II

TOLUENE 0.0 0.0 0.0 0.0 . NA NA
, . TOLUENE-D8 1.9. 1.9 . '0.0' . 2.0 0.0 2.0

TOTAL XYLENES 0.0 3.0 0.0 12.4 . NA NA .

. TRANS-1,2-DICHLOROETHENE 0.0 0.0 0.0 20.0 NA NA-
TRANS-1.3-DICHLOROPROPENE 0.0 9.5 0.0 20.0 NA NA

.. TRANS-1 A-DICHLORO-2~BUTENE 0.0 · 0.0 0.0 ·20.0 NA NA
. ,

. TRICHLOROETHENE NC .' "NC 0.0 0.0 0.0 28.6
TRICHLOROFLUOROMETHANE 0.0 0.0 0.0 15.4 NA NA

..
VINYL ACETATE' 0.0 0.0 0.0 25.0 'NA NA... ,

"
VINYLCHLORIDE " . 0.0 · 0.0 0.0 ·18.2 . NA NA

. TotaLlnoroariic Carbon TOTAL INORGANIC CARBON· NC NC 1.9 . 20.0. 0.0 0.0
TotalOrqariic Carbon TOTAL ORGANIC CARBON '" 0.0. ." 7;6' NC NC".. :-NA :.... NA

, . ,

LCS .; Laboratory contro-sample '
LSCD =LCS duplicate'
Max =Maximum
Min =minimulll ,.

.MS =Matrix spike

; ~'. ," .

....

*Note: Acetylene and iso-butane were not included in LCSs, LCSDs,
MSs, or MSDs,'and the results' were no-ri'~detect for c"rig'inal'and" 
duplicate field samples, therefore no RPD values could be computed.

.'/" .. ' .

'.-

• 

LCS .; Laboratory contro'sample ' 
LSCD = LCS duplicate' 
Max = Maximum 
Min = minimulll .• 

. MS = Matrix spike 
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MSD =matrix spike duplicate" "... ' " ' " ,
NA =Not available, typically becauseone>orpoth'values in each QC pair was less than the detection limit.
NC ~'Not computed, typically becausethis"pararneter was not a requried QC measure. '
RPD = Relative percent difference . " ,

, ,

Shaded cells in theRPD columns indicate values that exceed. 50 percent RPD (soil) or 35 percent (water).. . . '..... .

, ,. ..
MS/MSD " , LCS/LCSP, ;. ,:.' Field Duplicate 'ISampleI, , ' I

MinRPD I'Max RPD Min R'PD I'Max RPD MinJ3PD IMaxRPDMatrix 'AnalyticaIFraction': ' -Parameter' ,
,,'
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MS/MSD " , LCS/LCSP, 
" ' .. 
:. ,:.' Field Duplicate . 

I samPlel' . . 
Matrix 'Analytical Fraction L 'Parameter' . MinRPD I'Max RPD Min R'PD I-Max RPD MinJ3PD.IMaxRPD 

. , 
MSD =matnx spike duplicate. . .. . 
NA = Not available,typically because ohe>orpoth'vi:ilues in each QC pair was les~ than the detection limit. 
NC ~. Not computed, typically becausethis-'pararneter was not a requried QC measure .. 
RPD = Relative percent difference .' .. . 

Shaded cells in theRPD columns indicate values that exceed, 50 percent RPD (soil) or 35 percent (water). 
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Matrix
SOIL

,Subfraction . ;'.' . Parameter ,., Data LCS,%R . LCSD "loR· MS %R .,.,MSD%R.
VolatileOrganic"1;1,1,2-TETRACHLOROETHANE' Minimum%R 88.0 90.0 .106.0 119;0
Compounds":' . '.' ..": "'=A:-"v':'::er....a,.,.ge~.':":%"=R:--"-I1-7:10:-::2~.0~·-+~1~01~..-:-3-+-'.·~.1~0""'6.~0--li--1~1:-:9~.0~·--1

MaxiiiiiJm %R 112.0 108.0106.0 119.0
1,1,1-TRI.CHLOROETHANE· Minimum %R 82.0 86.0 104.0 125.0 ..

"':' >

. "';.\
.'. ,,',"

",":

~ .' '., "" .

........
1,1-DICHL.OROETHANE

AVerage.%R· . 100.099.3 '104.0125.0·
Maximum %R 114.0 108.0 104.0 125.0.·

.. ' ... Miriiri)u1Tl %R 84.0 88.0. 106.0 123.0
':, Average %R99.3' 99.3.106.0 123.0
, . Maximum %R 112.0 108.0 106.0 . 123.0 ..

1,1-DICHLOROETHENE Miriiinum %R 80.0 88.0 .6.?~~••Q.$!~i

1,2,3-TRICHLOROPROPANE ..

~verage %R'·',. .103.3 . I . 98.0 . E62IO~UBa..&lQB
· Maximum %R 124.0 104.0 .~2~li :itl'tl.!if!>.
· Minimum %R 90.0 88.0 .1~'[~~ .1~4!4tQ.

•
~>:... .. Average %R 100:0' .... 99.3, : ~~Y!it~ .1:~P" .

'.' Maxirilum%R 108.0 106.0' .\t~lQJ••
. ,; 1,2-DIBROMO-3-GHLOROPROPANE Minimum %R 94.0 96.0 .tg~t(jJ.'\'I .

; ...,' ~::~:m%:'R :~~~:~~ .==..;'~..I.·~.~.a.•. .
" . -- 1,2-,oIBROMOETHANE' Minimum %R 94.0 92.0 .123.0 .~¥Ql"

, AVerage %R . 102.0 '.96.0 123.0' ~1:~1.· .
Maximum %R 112.0 . 104.0123.0 .rt'!::al!:J•

1,2~DICHLOROETHANE .;. Minimum %R 92.0 92.0 115.0.'t\~~Q.

Average%R' .•102.7 ;".97:3 115;0 .1L~.!ilI9B

1,2~DICHLOROETHANE-D4 .
," "~".

.' .':: " : . : .

1,2~DICHLOROPROPANE •

'.' Maximum %R 114.0104.0 115.0 Bl1:gpJP.lII·
Minimum %R 99.0 90.0 107.0 111.0!
Average%R' 99:0 .. ' 94.7.'107.0 111.0'
Maximum %R 99.0 98.0 107.0 . 111.0 ;
Minimum %R 90.0 92.0 112.0 .1:g91~.

Aveiage %R ,:·102.7· .. 101.3' '112.0 BI?]19B

1,4~DIOXANE
-,_,'1-:

: Maximum %R 114.0 110,0 112.0 &'!geB,
Minimum %R 104.0 104.0 .t~?~.).~~It).
J\verage"loR' '108.0:;. :~112.0: .~IQ. "1~~e "

.... ' . Maximum %R 112.0 124.0.~?ctQB (~L .
...... " 2-BUTANONE ... " ".I-:M....in....i...rn......u..,ril':":o/c"=oR:--....."~~8..".0~.0-"..+-~7::-:'6-:.0:-::--f-,-~1-:2..,,.5.~0.;... -t-~104:-:-:.0:-;-;'.

.;:, '. '" .'::.. i .,.< ,-.. '-- .;.:' ,:~A.:.:.v,;;.er;,,;;;a~ge;;...·.,;.;%;,;.R:...-----11---...;;8,;;.2;,,;;;.0--,-f-....;8:.;:0;,:.;.7-'.4.;..:·_1;,,;;;2,;;.5.;,,;;0_.+_10;..4..;..0;")H
;., Maximum %R 84.0 84.0 125.0 104.0'

: :,

\.

-.-:, "

. \.;.

. ,
. 2-HEXANONE

, . ~. ,

3-CHLOROPROPENE

.\:. ,

• Miriirrium %R . 96.0 90.0 .i:®!~~ &lP.,~t.

Average %R 1()2;7·;.' 99,3 ' &t[~t~ .~;~

". Maximum %R 110.0 106.0 IBt@J. rl~QJQ:;.•.
Minimum %R .g2IQ.~ .[~~~~.1li7~l~1I .91.0
Average %R 83.3 '.' ~.:98.0 - .fi.ll,[Cl 91.0
MIDdmum %R '106.0' .1~1~~.~~Q;~~ 91.0

Minimum %R 94.094.0 ~;~~~~1J~~!~ .
Average %R . 99.3 94.0 Hlit~oJq%1'ii If;-\1M~ .

Minimum %R 100.0 95.0 . 104.Q 105:0

Maximum %R 102.099.0 104.0 105.0
.~ Average%R :. 101:0;97.7 ,'104.0 105.0

4-METHYL"2-PENTANONE .

.' ,.

~

4-BROMOFLUOROBENZENE
:.~ .- .

. .....

•

• Matrix 
SOIL 

-.,: ' 

• 
..'-

-'."': 

. l 

. ..... 

• 
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Matrix

. . ~

Subtraction

.. ~-;, .

"

: .~ ...

Parameter

ACETONE

ACETONITRILE

.

· ACROLEIN

ACRYLONITRILE

.. : ,"

BENZENE

Data LCS %R . LCSD %R M$ %R .. MSD %R
Maximum %R 106.0·· . 94.0 lmt§.mgB .t§It~J

· Minimum %R . _"l?fJ.!~JIi 88,082.0 .
Aiierage%.fl . 80.7. 78.Q. 88.0 82.0.
Maximum %R .86.0' 102:0 88.0 82.0
Minimuin %R 88.0 88.0 112.0 121.0

rvtaXimum %R 112.0' .' 104.0· .i.I;~I!ilJJ .~.

rvtinimuin %R84.0 88.0 106.0 125.0
Average %R 101.3 101.3 106.0 125.0

." . . Maximum %R116.0 108.0 106.0 125.0
.',. BROMODICHLOROMETHANE. Minimum %R 90.0 90.0 110.0 125.0

~,....---:::,:""::,....----1r-,,:,,,::,,::-::::--+---:=-=:--+-~~--1r-7'::"::-::--t
Average %R . . 192.7 98.7 110.0 125.0
Maxirrium %R 1-14.0' 108.0 110.0125.0 .

BROMOFORM

.... BflOMOMETHANE

CARBON DISULFIDE

· CARBON TETRACHLORIDE

CHLOROBENZENE.

CHLORODIBROMOMETHANE

CHLOROETHANE

'. ·.:·.CHLOROFORM

Mi[limum %R 94.0 94.0 123.0 ~lt!fg.l3,lQ.

Ayerage %R. ,...102.7 98.7 123.0 .17~§tQ,B .
Maximum %R 110.0 104,0 123.0 .~i.g~\ii .

, MiJ)irrium %R 76.0 78.0 98.0 .114.0. ,
.. Averi3ge%R QO.7 89.3 98.0114.0

MaJdmum %R . 104,0' . 98,0· 98.0. 114.0
• 0 • 'rvtinimum %R 82.0 88.0 104.0 125.0

.t\verage %R1QO.7 . 99.3· 104.0 125.0· .
· M.aximum %R 116.0 108.0' 104.0 125.0

Minimum %R 80.0 86.0 106.0 125.0
Ave.rage %fl 98.0 100.7 .106.0 125.0
Maxiinum %R 1WO .'1 08~0 106.0 125.0
Minimum %R 86.0 88.0 104.0 121.0
Aven!ige%R .102.0 102.0 104.0 121;0

· Maximum %R114.0 "'1.10.0 ;104.0 121;0
Minimum %R 92.0 92.0 113.0 121.0

..' Average %R 102.7 99.3 113.0 121.0
Maximum %R 110.0 104:0 '113.0 121.0

· Minimum %R 100.0 96.0102.0. ··II}.f.~... :.~£~.)B."
Ave'rage %R 103.3 98.7 102.0' 1I1i@§;,..
Maximum %R . 108.0102:0 102.0 ' ~~&.
Miniri'uim %R 86.0· 88.0 108.0": 123.0. ;

"'.

••

· CHLOR9METHANE : Minirrium %R 86.0 82.0 87.0 104.0 ;

co' Average %R87.3 90.7 87.0 104.0
.,,:;~.'\ .,' ;.'. Maximum %R 88.0 98.0 87.0 104.0

, ,CHLOROPRENE .,:, ~~::~::~R .~~~):I.:::~._,:'.~~
E:::-:--::'-:'':7'~,"=:,=~=-:=---..;---,-~M~,axJ:::.-.::.;·:-m;u;;;m~.O~Yc:-:-o::-:R~_-.:.....+~.,..._'.""1~1~·~6~.~0~·....+_7-,~1~0~8~.-0~ ·§.:8~(ii1 .

.' CI~-1.2-DICHlOROETHE~E Minirrium %R 86.0 88.0, 108.0 125.0·
Average%R 100.0 99.3 108.0 125.0

. ' ~.. ",: ;' ... -

CIS-1.3-DICHLOROPROPENE

Average %R 98.0. 97.3 108.0 123.0
Maximum %fl 112.0 110.0 108.0 123.0·

Maximum %R ','114.0 110.0 108.0 125.0·
Minimum %R 88.0 90.0 1.10.0 123.0 . •
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Matrix Subtraction Parameter . . Data LCS%R LCSD%RMS%R MSD,%R
Merage%R ' 100.7:'98.0.' 110.0' 123.0

'.' MaJ9muin %R 112.0 106.0 110.0 123.0
. DIBROMOMETHAN~ Minimum %R 94.0 92.0 119.0 IIl1g!Jl9.W

';' .:. Average%R' .,102.7, ,97.3. ·119.0.:g~lQJI

'" .' Maximum %R 112.0. 106.0 1.19.0 Ilf2{l,[f>D

ETHYL METHACRYLATE'

DICHLORODIFLUOROMETHANE .': I-:M~in,-i~m_u"-r'n~°Ic~oR,.,.... __1-'-~8~8~.0_+-...,9;..,.;6_.0;.,-+--..,;,,,87..;..0.;....+--,-1.,..,0,,;;2..;..0,--1
.; Average·%R. '95.3' ',,: 100.0 87.0 102.0

Maximum %R 106.0 104.0 87.0 ' 102.0

~~~:~:o;~R. ... :::~ .. ':~:~. ,~~~:~ I=i:
, .

/.

ETHYLBENZENE

'" '

'. Maximum %R104.0 104.0' 110.0 il.t~!~m

. Minimum %R . 84.0 88.0 104.0 121.0 :

." Average%R ',102.0 0'193:3 "104.0 121.0
Maximum %R 114;0 114;0 104.0 121.0 .

FLUORODIBROMOMETHANE Minimum %R' 102.0 97.0 105.0 105.0
Average %R . 102.399.7 '105.0 105.0 '
Maximqm%R103.0 102.0 105.0 105.0 '

• 1,i,.,"'·

,
).

METHYLENE CHLORIDE :'

ISOBUTANOL '

. METHACRYLONITRILE

METHYL IODIDE • Minimum %R iB42FQDj .481'(:)" 11;$1011 B6i1*'Om .

.t-:-::==-~":-:':::=:-:--:-=~~=--'-''_"..;,.'-+A~Mv~a:,:","·~~_gu...,em-::O/:~~=-R_''I~i: ~1~f~~ =~.:i= "
. " METHYLMETHACRYLATE Minimum %R 92.0. 88.0, 117.0 R1!glQIll

., .• Average %R 96.7 96.0, 117.0 .1~g~."
:: Maximum %R 100.0, 104.0 117.0 !Al~11ffg[~J~'

" Minimuin %R ~gl]L< .~l<!!O. 104.0 119.0
.,.' Average%R '88.7. 89.3,·; 104.0 .119.0

' ... Maximum%R ,116.0 112.0 104.0 119.0'

•
PENTACHLOROETHANE

...
,:'"U;

PROPIONITRILE
".,

M~mum %R 112.0 114.0 _~f{:)B .jt~IQ•
'. , Mininium %R 100.0 98.0 .r~1Q, ,,:4!tC?B

Average %R ' •. '" ;104,7 103.3 .~f~ilU.~~10.

. '~~ Maximum %R 110.0 110.0 .~••~J9.·

STYRENE, , . Miiliri'n,im %R. 88.092,0 102.0 123.0
.' • j <'; Aveh~ge %R <,,103.3 104.7 102.0 123.0

. Maximum %R . 116.0 . 112.0 102.0 123.0
TETRACHLOROETHENE

TOLUENE

Miniriii.!m 'YoR 96.0 102.0."i1.§}~ 86.0
Average%R '102.0 108.7 ~§) 86.0 "

.'~ MaximiJm %R 108.0 120.0 \l"i~~W. I 86.0
. Miilimum %R 84.0 86.0106.0125.0:

•

. "

:. TOLUENE-D8 '

TOTAL XYlENES .

.1':

AVerage%R' . "99.3 . 99.3:.106.0 125.0:
..' Mi;ixii;rium %R 114.0 . 108.0 106.0 125.0

.... " Minirilum %R 100.0 99.0 104.0 105.0.
AVerage %R100.7 . 100.3· . 104.0 105.0

" Maximum %R ·101~0 102.0 104.0 .105.0 '
, Minimum %R 87.0 87.0 .100.0 . 124.0 '

AVerage %R 102.3 104.3 100.0 124.0
MIDcjmum %R 113.0 113.0100.0 124.0

• 

• 

• 
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. Matrix· Subfraction Parameter' . Data LCS%R 'LCSD %R MS%R MSD %R
. TRANS~1,2-DICHLOROETHENE. Minimum %R 82.0 86.0 102.0 123.0

f"' . · Average,%R . .99.3 98.7 102.0 '123.0
,. ... ., , MaXimum %R ' 114.0 ,108.0 102.0 123.0

. ::'
TRANS~1 ,3-DICHLOROPROPENE .. " Minimum %R 90.0 92.0 112.0 123.0 '., ..:~ ;

.,
Average %R 100.7 98.0,' 112.0 ' 123.0." .- '.

".
. , , Maximum %8 112.0 106,0 112.0 123.0"\...

"
TRANS-1,4-DICHLORQ-2-BUTENE Minimum %R 82.0 88.0 87.0 96.0

"'", Average %R 98.0 98.0 87.0 96.0""". '.
,.,

"~. . '.' ..~ Miiidmum %R ,110.0 114.0 87.0 96.0
'" TRICHLOROETHENE .·c ..... ,'.,' Minimum%R 84.0 88.0 102.0 .. 121.0
., ..

- ... &v,' Average %8 100.7 101.3 102.0 121.0
" MaXimum %R 114.0 ' 108.0 102.0 121.0' .. " ...

'.
TRICHLOROFLUOROMETHANE Minimum %R 96.0 104.0 79.0 '96.0

", ' . Average %R 1,04.0 106.0 .79.0 96.0
Maximum %R 110.0 108.0 79.0 96.0

"
" VINYL ACETATE Minimum%R 76.0 76.0 75.0,,,. .,
.

.;; AVerage %R 95.3 88.7 75.0,', ..........
, Maximum %R E§.QrQB-," .- " 110.0 102.0 75.0

VINYL CHLORIDE, , Minimum %R 90.0 98.0 88.0 105.0
"

..
AvEirage%R 96·7 102.0 . 88.0 105.0,. ... .... "

" , :," ' . Maximum %R 106.0 ' 106.0 88;0 105.0<-

WATER. Miscellaneous CHLORIDE .. Mininium %R 101.5 101.0 112.0 .t2.~f?.", ... ,
; Average %R· 101.5 0101,0 t12.0 _=[Ql13J1.. " , -, ......

,
, .. Maximum %R 101.5 101.0 .112.0 '''1:~'isg.:--: ., :.,...... .- ). '.,

...... HARDNESS Minimum%R 110.0 105.0 85.0 105.0
. .<':,:::'.', ' .

I
' , .• Average %R 1.10.0 105.0 85.0 105.0..'.. ' , .. , ' . "

'.
,

Maximum%R ,110.0 105.0 85.0 105.0
'.-

. ,

; ,'" HYDROGEN .. Minimum%R 102.0 102.0 NC NC... '. ~ .
" Average %R NC" '.' .. ....

"
102:0 102.0 NC, ,

, . '.' Maxiirium%R 102.0. ' !102:0 NC NC.;~ ., .....~.

NITRITEINITRATE ,. Minimum%R 99.4 99.0 95.6 95.8
.- Average %R 99.4 99.0 95.6 95.8

" """",- Maidmum %R 99.4 99.0 95.6 95.8
/ SULFATE Mii"limum%R 99.3 .99.9 117.4 114.3

: Average %R 99.6 ,tQ9·6 117.4 114.3
, :'

, .... ... "

, ,.
Maximum%R 99.9 '101;2 117.4 114:3

.'

TOTAL INORGANIC CARBON Mininium %R 100.0 102.0 NC NC

".
'!', Averag'e%R 102.Q 104.7 NC NC'," ..

.. · MaximiJm %R 103.0 110.0' .NC NC
TOTAL ORGANIC CARBON Miriimum%R 94.0 NC 89.0 96.0

""
Average %R .. 96.3 NC 98.3 ' 100.7

"
.. MciXimum %R 101.0 NC' 103.0 103.0

Organic Gases '. ACETYLENE" .... Minimum%R NC NC NC NC
': ..

· Average %R... -. NC, NC NC NC
., ,

.' Maidmum%R· NC NC NC NC' , ...• .. , .. .. . ,

,
ETHANE Minimum%R 97.0 98.0 NC NC

"

A\.te~age, %R '. 9?0 98.0 ·NC NC'., ..
'; M;iXiinum %R 97.0 98.0 NC NC

'ETHENE Minimum %R 97.0 97.0. NC NC
Average %R 97.0 97.0 NC NC

". Maximum %R 97.0 97.0 NC NC
", ISOBUTANE" Minimum%R NC NC NC NC

Ayerage %R NC NC NC NC

'i.

.e,'

e
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·Matrix Subfraction Parameter Data LCS %R LCSD %R MS %R . MSD%R
Maximum %R NC NC NCNC

; ... "

METHANE .. Minimum %R 98.0' 98.0 NC NC
Average%R. 98.0 98.0 . NC NC
Maximum %R 98.0 98.0 NC NC

, n-BUTANE Miniinum %R 97.0 . 96.0 NC NC
Averag~%R 97.0. 96.0 .. NC NC

PRopANE.
Maximum %R 97.0 96.0 NC NC
Miniinum.%R 100.0 100.0 . 'NC NC
Average %R . 100.0 100.0 NC NC.
Maximum %R 100.0 100.0 . NC NC

. PROPENE Minimum %R 85.0 85.0 NC NC
· Average %R 85:0 "85.0 NC NC

",:' ;." . Maximum %R 85.0 85.0NC NC

Volatile Fatty
Acide's '.

. ACETIC ACID .

.

Minimum %R 92.0" NC 99.0 96.0
Average %R .95.3 NC 103.7 98.7

· Maximum %R 102.0 NC . 106.0 100.0
BUTANOIC ACID · Minimum %R 99.0 NC 83.0 81.0

Average %R . '100.7 NC 92:3 . 81.7 I.

•
. ('"".

.' HEXANOIC ACID

,'. '.

I-HEXANOIC ACID
." ..'. ",

I.-PENTANOICACID .. '

Maxiinum %R 104.0 NC 100.0' 82.0 ..
Minimum %R 84.0 NC 85.0 j7j~. .
Average %R . 86.3 NC·· .88.3 77.7
Maximum %R 91.0 .' NC 90.0' 85.0
Minimum %R82.0 NC91.0 75.0
Average %R 90.3' . NC '91.3 77.7

· Maximum %R 107.0 NC . 92.0 79.0
Minimum %R 100.0 .NC .86.0 78.0

'. Average %R101.0 NC·S9.0 .79.3
Maximum %R103.0 NC 92.0 80.0

".:"" .'

. '. " LACTI9ACID

PENTANOICACID.

Minimum %R . 94.0· NC .88.0 . 85.0 .
Average %R 95.7 NC 92.0 85.7

". Maximum %R 99.0 NC94.0 . 87.0

Minimum %R 89.0 .NC 75.0.'.65J.OC.Q·.·... .
Average %R 94.0· . '. NC 86.3 . j{!? .'
MciJ<iinum %R .104.0 NC 92.0 78.0 :

PROPIONIC ACID Minimum %R 96.0 NC 89.0 . 83.0'
Average %R 99.7 NC 99.0 91.7 .

Average %R 106.4104.5 .. ' R'!'&lr~ 81'Ql1M.
Maximum %R 110.0 110.0 . 1i~1q••~I.~§
Minimum %R . 100.0 110.0 110.0' 110.0~

Minimum %R 100.0 '.' 100.0 .110.0 110.0·'

.. Maximum %R 100;0 100.0 i~t5JJI.B1~I•
Minimum %R 110.0 100.0 110.0' .110.0'

.' ..:.... ,.. '

1,1,2-TRIGHLOROETHANE
._.....:... ~

1,1-DICHLOROETHANE'

PYRUVIC ACID
MaXimum %R 107.0 NC 104.096.0

:~~~:;:~R .. ~~~;~ ~g~~:~ .J.~.~.:~•...
· MaXimum%R 124.0 NC 90.0 "'~_

1,1;1,2-TETRACHLOROETHANE. . Minimum %R100.0 100.0 100.0 '100.0
t-:-.,..--'-~~-'-I--:-:-:~-+~-::-::--:---t-~=-::~I--:-=-::~'-t
Average %R .100.0. 100.0 .125.0120.0;

· Aiierage%R 112:7110.0 '115.0 110.0
'.'1 .. >~;.::'" '.':~:' MaXimum %R 120.0 120.0 120.0 110:0

1;1;2,~~!ETRJ\~~LORqETHANE ..... .-M,.;..i,.;..rii;;.:.m;.;;·u.;.;.m;...o/c~o;..;R_-+--'-9.,.;.0.;.;.0;.;.. -+_9;;,..0;.;..0.:.....,+-;;1.;.;0;..;0.;.;.0:.-.....~1O~O,....O,...·-i
.•. Average "loR ·100.9 101,8':,,"100.0 100.0

Maximum %R 110.0 110.0 ·100.0'. 100.0 :

~,.,,, ..
.•':

.. ~:.

Volatile Organic'
eomp<>unds·: .,' . .
. '.' .' 1,1 ..1~TRJCHLOROETHANE

. - .."'.... . ,"-'--.~'" .....:,...

•

• 

• 

• 
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Matrix. '.' Slibfracti6n . Parameter Data LCS%R LCSD%R MS%R MSD"IoR
Ave~~ge%R 110.0 112.7 ~,10.0 110.0
Maximum %R 120.0 120.0 "'110.0 110.0

1,1-DICHLOROETHENE Minimum%R 100.0 100.0 100.0 100.0

._1 Average %R 103.6 106.4 110.0 115.0

... ,. . M8)(imLim%R 110.0 110.0 120.0 .t~Q(QllI
1,2,3-TRI.CHLOROPROPANE · Minimum%R 90.0 . 90.0 100.0 90.0

Average%R 98.2 100,0 105.0 95.0
,. Maximum %R 110.0 110.0 110.0 100.0

,
1,2-DIBROMO-3-CHLOROPROPANE Minimum%R 90:0 90.0 90.0 100:0

Average%R 97.3 100.9 95.0 100,0
Maximum %R 100:0 110.0 100.0 100.0

1,2-DIBROMOETHANE Minimum%R 100.0 100.0 1'10.0 110.0
Average%R· 103.6 103.6 110.0 .110.0
Maximum %R 110.0 110.0 . ·110.0· 110!0

1,2~DICHLOROE!HANE Minimum%R 100.0 100.0 110.0 '100.0:"
Average %R 107.3 . 106.4 .1t~r@. R1'a'5"O'm;"¥....

.§Or~Maxirnum%R 110.0 '110.0 ,mgoo.1Q~'1 .- ,,"-,-'

1,2-DICHLOROETHANE~D4 Minimum%R 100.0 100.0 109.0 106.0

.. Average %R 105.4 104.6 110.5 108.0
Maximum%R 108.0 107.0 112.0 110,0

.. .'. ~ ,2-DICHLOROPROPANE Minimum%R 100.0 100:0 .100.0 100.0
Average%R 103.6 103.6 100.0 100.0

' .. Maximum%R

.~~~.
100.0 100.0

1A-DIOXANE " Minimum %R 106.0 98.0
Average %R it~.§@I4I~ 107.0 . '100.0
Maximum %R

_""_~_:~V _--- ~ -Y-:-"'-'~13--: _ '

:108.0 102.0• ~!1!~lJ!-I !t9Q9,;.Q"Il
2~BUTANONE Min!mum%R 110.0 100.0 120.0 120.0

Average%R 115.5 117.3 125.0' 120.0 ,
" Maximum %R 120.0 ~~QfJJ• • 1l~1Q. 120.0 r

2·HEXANONE Minimum%R 100.0 100.0 . 110.0 110.0
Average %R 106.4 107.3 110.0· 110.0
M~!ri1um %R 110.0' . 110:0 .. '110.0 110.0

.... 3-CHLOR9PROPENE Minimum%R 100.0, 110.0 110.0 110.0
Average %R 108.2 111.8 110.0 110.0
Maximum %R 110.0 ·120.0 110.0 110.0

4-BROMOFLUOROBENZENE Minimum%R 101.0 100.0 107.0 105.0 :

Average %8 105.8 104.8 109.0 106.5 :

Maximum %R 109.0 107.0 111.0 108.0
4·METHYL-2-PENTANONE Minimum·%R 100.0 100.0 120.0 120.0

Average %R 109.1 110.0 120.0 120·0
Maximum%R 110.0 120.0 120.0 120.0 .

ACETONE Minimum%R 100.0 100.0 110.0: -1:tO.Of\.. : ,.
· Averag'e %R 110,9 114.5 110.0 120;0,;- .... ,-.

'" " Maximum %R 120:0 • ~l. 110.0 .~J>•; , ..
A~sTONITRILE Minimum%R 100.0 110.0 110.0 110.0 :

'. Average %R .1:~~1fi.D 110.0 115.0 ..

MaximiJm %R • ~QrQ. 110.0 120.0
ACROLEIN Minimum%R 89.0 89.0 93.0 '97.0

Average %R 1I[;~51Q. 95.0 97.5
Maximum %R .!:1§Ql~. .97.0 98.0

ACRYLONITRILE· . Minimum %R· 110~0 100.0 110;0 120.0
· Aver?\ge %R "'~l!$JI .~3[6" 115.0 120.0

:, Maximum %R 1i11@!ojJ .jr~IQlI 120.0 ' 120.0

•

l.

, .

••••
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ACCURACY ASSESSM~NT FOR,SOILAND GROUND W~TER SAM,PLES.
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Minimum %R 100.0 100.0 100.0 100.0·

Matrix .' Subtraction
BENZENE

Parameter Data LCS %I:I,;.LCSD %R MS :%R MSD %R

BROMODICHLOROMETHANE.·. ,Minirrii;Jm %R 100.0 100.0 \100.0 100.0'
Ayerage %R 102.7 ·.;104.5. 100.0 100.0

,
~.,

'.',

',' ..~.,

.. "J:

'.' ., Average %R '... 100.0 ·100.9 ,.100.0 100.0

MaXil'T)um %R 100.0 110.0100.0 100.0i

Maximum %R 110.0 110.0 100.0 100.0
" Mklimum %R 90.0 90.0 90.0 90.0·~

'-. . ... ~:. Aver'age%R ."':..98:2 " ··99:1. 90.0 90.0 .
. .~..

MiiXimum %R 100.0 100.0 90.0 90.0
BROMOMETHANE . , Minimum %R 90.0 100.0 :100.0 110.0.

Average %R ·102:1', .·~.108,2 ... ; 105.0 110.0

I".:::':::-;::-;::-:::-:,~=::-::::""'=~.,..-_"_.",..,.'...;......,"+.M:-::axJ~·m;;.,.· u;;;..m~·-:::%;;:R-,--+--:1:::-::1~0'~0--t_1:-:2:-:0.;.:.0:-1=·~11i::0~'0= 110.0
CARBON DISULFIDE ~M...,in,..,.i...,ni..;.,i.Jm......".,.°Ic.",oR_-4_~90~.0.;......-+-_1,..;0..;,0;';"0":"-fl"lI.::::·~,··~~O",,:JO~,·.::=a\~ .taQlQiDI

'- . . Average %R 104.5,· 109.1 ._ 75.0 75.0 ~

Maximum %R 110.0 120.0 80.0 '-'80.0

, .' Average %R 100;0 100.0 /' 100.0 100.0
. ..... f:M~axJ~'m;;:"u";"m~%'-::R:-+'-:1~00~.'?-0-t--:1:-:0:-:-0'-:.0""'f-~1 0:':0:':':.0:---+--:-1o~o~.o::---t

•

CAFt'ElON TETRACHLORIDE' "

CHLOROBENZENE

CHLORODIBROMOMETHANE'

Minimum %R 100.0 100.0 110.0 100.0.
. Average %R104.5 ,' 104:5 '110.0 100.0:

MClximum %R 110.0 110.0110.0 100.0
Minimum%R 100.0 100.0100.0 100.0

. Minimum %R 100.0 100.0 '90.0 90.0,
. Average %R 100:0 .. 100.0. 95.0 95.0
\ Maximum %R 100.0 100.0 '100.0 100.0
, Minimum %R 100.0' 100.0 110.0 110.0

Average %R 107.3 ·1W:0:,. '110.0 110.0
Maximum %R 110.0 120.0. ;110.0 110.0,

" Minimum %R 100.0 100.01110.0 110.0:
.. Average %R .. 108.:r·'i· 1-1 0.0 .~l~'Q)I.~1LQ[Q•..

Maximum %R 110.0 120.0 ·1__gQrQ."~i1Ql.
Minimum. %R 100.0 110.0 110.0 110.0:

•.••u.

Average %R 108.2 112.7 110.0 110.0: .
".

Maximum %R 110.0 120.0 :110.0 '110.0

CIS-1.~DICHLOROPROPENE

DIBROMOMETHANE

o· Minimum %R 90.0 90.0 IlJ.[EtE)(~lm .;Q1Q~1

.. .. Average %R 100 0 99.1' 75.0 ~''"601~.·

.~::~:~o: ~~~:~ ~~~:~. '1~~~0 ~1;~~'
~ ··..-,A-v..;.,er..;.,a..;.,ge..;.,O.,.;,Yo.",R-'--4-1'""0""'7...;,3-4-.1,..;0..;,5.;..5...,.·.-+.g-

Maximum %R110.0 110.0 .if~~~.

Minimum %R 100.0 100.0 '100.0 . 100.0.
Average %R102.7 103.6" ~ 105.0 100:0.

. Maidmum %R 110.0 110.0 110.0 100.0
Minimum %R 100.0 100.0 '100.0 100.0

'. Average o/ciR 103.6104.5 . 105.0 100.0
Maximum %R 110.0 110.0 110.0 100.0

. DICHLORODIF~UOROMETHAN~. Minimum %R 100.0 100.0 :100.0 100.0
Average %R 103.6: 103.6 : 100.0 100.0,
Maximum %R 110.0 110.0 100.0 100.0

•
ETHYL METHACRYLATE

ETHVi.'BENZENE

Minimum %R 100.0 100.0 90.0 90.0
Average %R 108,2 109.1 100.0 100.0
Maximum %R 110.0 110.0 110.0, 110.0
Minimum %R 100.0 100.0 100.0 90.0
Average %R .100:9 100,9 100.0 95.0... l;..;.;.;=:.::..;,;:.:....;;...i...-.1.;...-..:..:.:..:.:-..1.-....;.:,,;:.:.:.......L......:..:.:.:.:..---L~~---I

• 

• 
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DISULFIDE 

1l ... ,Nn'JI" TETRACHLORIDE 

E 

LORODIBROMOMETHANE' . 

. " ~: 

CHLOROMETHANE 

. . DICHLORODIFLUOBOMETHANE 

. ETHYL METHACRYLATE . . 

ETHVi.'BENZENE 
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Matri~ .' Subtraction': Parameter Data LCS %R LCSD %R MS %R MSD %R
Maximum %R 110.0 110.0 100.0 100.0

FL,UOROD!B9°M.OMETHANE Minimum %R . 101.0 101.0 104.0 103.0
Average %R103.5 103.9 104.5 103.5 .

. ISOBUTANO(
.<Maximum %R 106.0106.0· 105.0 104.0 .

Minimum %R 94.0 92.0 114.0 112.0

· Average %R la.".!""itit~.R'''i''i1cwll'''''6-0, 0'~''OMllf 115.0 114.0
Maximum %R ett,r,QY."'!1ll tt,." ~.tlfJ 116.0 116.0.

. ~ . ",.

;.,". ,"

METHACRYLONITRILE

. ....

Minimum %R 110.0 100.0 110.0 110.0 ;

· Maximum %R .\\1PQIQ!I.;QQQ~QI!·120~0 120.0.
~ETHYlIODIDE ,'; Minimum %R 80.0 80.0 80.0 90.0

.... .~.

METHYL MI;:THACRyLATE

Average %R 87.3 92.7 85.0 90.0
Maximum %R. . 100:0 100.0'- '90.0 90.0
Minimum %R 100.0' 100.0 '90.0 90.0

· Average %R 104.5 106.4 100.0 100.0.
MaXimum %R 110.0 11 O~O 110.0 110.0

METHYLENE CHLORIDE Minimum %R 100.0 110.0110.0 110.0;
Average %R 109.1 114.5 110.0 110.0
Maximum %R 120.0 .1l~Sli1§· 110.0 110.0'

PENTAG~LOROETHANE
,j: Average %R 96.4 93.6 115.0 110.0

Maximum %R 120~0 110.0' 120.0 110.0 .

Average %R . 10.0.9 100.9 8$.01••$PI.

· Minimum %R 99.0. 96.0 120.0 110.0
• Average %R 120.0 115.0

Maximum %R 120.0' 120.0
Minimum %R 100.0100.0 .$.f)I_'!Ii~~:~t9.SIYREt:'JE

PROPIONITRIL.E

Maximum%R 110.0 110:0· Eit-QI9D 80.0
'. J.T"'E'"'T'"'RA~C";"H--L-O"';';:R"'"O"'"E"'T-.H....E-N....E......;..--4;.;.M;,;;;.in;,;;.im;.;.u;,;;;m;,..;...;%..;.R....;.....---+-;..;80..;..;,;;.0--l~.;.8;..;0;.;..0:.....--I=~8=0""'.0="I-:-, .......;,.SO;;.;..O.;...--I

Average %R 96.4 100.9. 100.0 100.0

' .... ;.

Maximum %R .1:~TQII.1r~.120.0 120.0:
TOLUENE Minimum %R 100.0 100.0 . 100.0 100.0

Average %R 100.0 100.0,100.0 100.0
· Maximum %R 100.0' 100.0 100.0 100.0

TOLUENE-DS Minimum %R 100.0 101.0 105.0 103.0'
Average %R 102.1 101.8 105.0 103.0 '
Maximum %R 103.0 103.0 '105.0 103.0'

. TOTAL XYLENES Minimum %R 97.0 97.0 90.090.0
'.: ." . Average %R 118.8 120.5 95.0 93.5 '

TRANS~1.2-DICHLOROETHENE' . Minimum %R 100.0 100.0 100.0 100.0,
t-:---':'7":::-----1I-=-~-+___:_-:-:::-~+-_:_::-::-::---1I--:-::-::'7"'-t

'. Average %R 104.5 107.3 .120.0 120.0

Maximum %R 110;0 11 0.0 ~1~pJU~':4!l1~

TRANS~1.3-DICHLOROPROPENE· Minimum %R 100.0 100.0 .100.0 100.0'
t-:---':'7":::-----1I-"7":":~-+___:_~~+-_:_::-::-::___:_I--:-::-::""::""'-t
: Average %R 105.5 103.6 105.0 100.0 .
Maximumo/~R110.0 110.0 '·110.0 100.0

TRANS-1.4-DICHLOR0-2-BUTENE Minimum %R 100.0 100.0 '90.090.0
t-:---~:----ll-~~-+-~~+--=-':"";"--ll-"""""'~'-t
Average %R107.3 104.5 95.0 ' 95.0

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

Maximum %R 110.0 120.0- 100.0 100.0
Minimum %R 100.0 100.0 NC NC
Average %R102.7 102.7 NC NC
Maximum %R . . 110.0 110.0 NC NC
Minimum%R 110.0 110.0 120.0 120.0 •
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Matri~ .' Subtraction": . Pa,rameter 

. ~ . ',. 

. . - , 
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1.2-DICHLOROETHENE· . 

1.3-DICHLOROPROPENE .. · F.~~~-+---77~-+-':"~:.---.j~~~+-~~-I 

ICHLOROETHENE 

ICHLOROFLUOROMETHANE 

• • 

• 
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Matrix Subfraction Parameter Data . LCS.%R LCSD %R MS %R MSD %R

. ..
*Note: Acetylene and isobutane were omitted from the LCSs,
LCSOs; MSs, and MSOs. .

•

Average %R

.•~j~ll
118.2 120.0 120.0

Maximum %R 120.0 120.0 ·120.0

VINYL ACETATE Minimum%R 80.0 ~10f_ .. 90,0 90.0
Average %R 102.7 . 99.1 95.0 95.0
Maximum %R 110,0 110.0 100.0 100.0

VINYL CHLORIOE Minimum%R 100.0 100.0 110.0 110.0
" Average %R 108.2· 109.1 110.0 110.0

Maximum%R 110.0· 120.0 110.0 110.0 .

%R = Percent recovery
LCS Laboratory Control Sample
LCSO" LCS Ouplicate
MS Matrix Spike
MSO MS Duplicate
NC =. Not computed, typically because this parameter was not a required QC measure.
QCs = Quality control samples

Shaded cells indicate values less than 75 percent or greater than 125 percent.

I

•

• 

• 

• 
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Matrix Subfraction Parameter Data . LCS.%R LCSD %R MS %R MSD %R 

NYLACETATE 

VINYL CHLORIOE 

. . . 
%R = Percent recovery *Note: Acetylene and isobutane were omitted from the LCSs, 
LCS Laboratory Control Sample LCSOs; MSs, and MSOs. . 
LCSO· LCS Ouplicate 
MS Matrix Spike 
MSO MS Duplicate 
NC =. Not computed, typically because this parameter was not a required QC measure. 
QCs = Quality control samples 

Shaded cells indicate values less than 75 percent or greater than 125 percent. 
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TABLE 0-7

WATERSAMP,LEQUALIFICATION RATES (1)
. .

SWMU 01'- MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE INDIANA,

PAGE 1 OF5

I .

•

", I" "
'" Validation Qualifier

"-f
", -. ~

.' .Qualificatiorf,.,.,.. . .

Analytical' Fraction Parameter· Code· BJ J U UJ UR
CHLORIDE AND·

.- ....
'.

SULFATE
..

CHLORIDE 0, 0.0 100.0 0.0 0.0 0.0
ORGANIC GASES ACETYLENE , H 0.0 0.0 0.0 100.0 0.0

ETHANE H... ;.: .0.0 . 58.3 0.0 0.0 0.0.. · . , .
HP 0.0 41.7 0.0 0.0 0.0

~'" ETHENE GH·. 0.0 18.2 0.0 0.0 0.0
'1 .~. 1"' ..

H 0.0 81.8 0.0 100.0 0.0'..,

ISOBUTANE H .0.0 0.0..'
.- 0.0, 100.0 0.0...., ..

HP 0.0 100.0 0.0 0.0 0.0'; ,",

' .. .-.. ,
METHANE .... '100.0.' H '. 0.0 0.0 0.0 0.0

-. '" ."
n-BUTANE H: 0.0 100.0 0.0 100.0 0.0 '- "'.

..' - ' .
HP

.... 0.0 0.0 0.0 41.7 0.0
.. ..

PROPANE H 0.0 0.0 100.0 0.0 .-.. . . 57.1
..... HP 0.0 .42.9 0.0 0.0 0.0 :

PROPENE H 0.0 0.0 0.0 100.0 0.0
FTYAC ACETIC ACID, H 0:0 .1.5.4 0.0 100.0 0.0..

HP 0.0 84.6 0.0 0.0 0.0 ',
BtlTANOIC ACID H 0.0 0.0 0.0 100.0 0.0.

' .. "

0.0 :; ; HP 0.0 100.0 0.0 0.0.... ." .' HEXANOIC ACID H 0.0 0.0 0.0 100.0 0.0 :,'.
"... ,

I,HEXANOIC ACID H 0.0 0.0 ,100.0 0.00.0
".

...,. '.
I-PENTANOICACID H 0.0 100.0 0.0 :0.0 :0.0

., .,

LACTIC ACID •• H 0.0 :'. 0.0 10.0 0.0 100.0
.., ...

HP 0.0 ;" 0.0 , 90.0 0.0 0.0.. .. ,
PENTANOIC ACID DH 0.0 0.0 0.0 7.1 0.0 :'

'.-
._ ..

H 0.0 0.0 0.0 92.9 0.0 ;,
:.' PROPIONIC ACID H 0.0 0.0 0.0 .100.0 0.0,..

HP 0;0 100.0 0.0 0.0 0.0 i
: , PYRUVIC ACID H 0.0 0.0 0.0 100.0 0.0 :

..-- '0 ... ....... ' . .,
HP 0.0 0.0 :... ',.

" . i.', , 0.0 100.0 0.0:

HYDROGEN HYDROGEN G 0.0 100.0 0.0 0.0 0.0
HARDNESS HARDNESS G . 0.0 100,0 0.0 0.0 0.0·
VOLATILE ORGANIC 1,1,1 ;2;T.ETRACHLOROET~ANE H 0.0 0.0 0.0 0.0 . 100.0
COMPOUNDS '. P 0;0 10.0.0 0.0 0.0 0.0

'. ". .. - .
0.0 100.0 0.0; R 0.0 0.0.

o'

1,1,1-TRICHLOROETHANE H ;.0;0 0.0 0.0 0.0 100.0,
.. , .' R 0.0 0.0 0.0 100.0 . 0.0

·
1,1,2,27TETRACHLOROETHANE H 0.0 :.33;3 0.0 0.0 0.0.' ..

P 0.0 33.3 0.0 0.0 0.0..
'.' . · ..... ...... . ,-,

0.0.. .. R 0.0 \,33.3 0.0 0.0
'. ~ ....-. -

0.0··1,\1,2-TRICHLOROETHANE DP ·0,0 14.3 0.0 0.0..
HP... ·.·.·0;0 -'14:3 0.0 0.0 0.0.. ",',

P 0.0 42.9. 0.0 0.0 0.0,}. '.. . ..~. ... ,.' -.,

R 0.0 28;6 0.0 0.0 0.0, o.
J ..;

..
0.0 100.01,1-DICHLOROETHANE H 0.0 0.0 0.0

PR 0.0 100.0 0.0 0.0 0.0
"". .' R 0.0 0.0 0.0 100.0 0.0

.. v·

•• 

• 

" " I" 

'"f 

Analytical' Fraction 
CHLORIDE AND· 
SULFATE 

.. 
.-

ORGANIC GASES 

' .. 
,- .. - . 

~'" 

'1 .~. 1"' 

" 

00 

',' . ~ . " .-': ,", 

.. , 
" -.. '. '--: - "'. 

.. ' -

.. -.. 
.. 

FTYAC 

' .. 
; 

, .. ," 

" ,', 

.. " 

.. . ,. ' . 
". 

.. .. 
'. 

-.' 
" .. 

'.- , 
:," 

: , 
" .. - " 00. 

HYDROGEN 
HARDNESS 
VOLATILE ORGANIC 
COMPOUNDS 

" ... 
O' 

.. 
.. 

.. 
.. 

'-, 
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WATER SAMPLE ,QUALIFICATION RATES (1) 
, , 
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", . ~ 
.- . Qualificatiorf ,.,,,. . . ' 

Parameter· Code· BJ 
." .... ,-

CHLORIDE 0 0.0 
ACETYLENE , H 0.0 

Validation Qualifier 

J U UJ 

100.0 0.0 0.0 
0.0 0.0 100.0 

ETHANE H ... ;.: .0.0 ' 58.3 0.0 0.0 
HP 0.0 41.7 0.0 0.0 

ETHENE GH·. 0.0 18.2 0.0 0.0 
" 

H 0.0 81.8 0.0 100.0 
ISOBUTANE .. 

H ,0.0 : 0.0 0.0, 100.0 
-, . .- HP 0.0 100.0, 0.0 0.0 
METHANE .. , H '. 0.0 '100.0 0.0 0.0 
n-BUTANE H 0.0 100.0 0.0 100.0 

' . 
" 

HP .. 0.0 0.0 0.0 41.7 
PROPANE " H 0.0 57.1 0.0 100.0 

...... HP 0.0 .42.9 0.0 0.0 
PROPENE H 0.0 0.0 0.0 100.0 
ACETIC ACID, H 0:0 ,1.5.4 0.0 100.0 .. 

, HP 0.0 84.6 0.0 0.0 
BtlTANOIC ACID H 0.0 0.0 0.0 100.0 

'-
; HP 0.0 100.0, 0.0 0.0 

HEXANOIC ACID " H 0.0 0.0 0.0 100.0 
I,HEXANOIC ACID H 0.0 0.0 0.0 ,100.0 
I-PENTANOICACID H 0.0 :0.0 0.0 100.0 
LACTIC ACID •• H 0.0 10.0 0.0 100.0 

.. , 
HP '. 0.0 , 90.0 0.0 0.0 

PENTANOIC ACID DH 0.0 0.0 0.0 7.1 ._ .. 
H 0.0 0.0 0.0 92.9 

PROPIONIC ACID H 0.0 0.0 0.0 .100.0 .. 
HP 0;0 100.0 0.0 0.0 

PYRUVIC ACID H 0.0 0.0 0.0 100.0 . .... ., 
HP 0.0 ... ',. 

" . i.', , 0.0 100.0 0.0 : 

HYDROGEN G 0.0 100.0 0.0 0.0 
HARDNESS G . 0.0 100,0 0.0 0.0 
1,1,1 ;2;T.ETRACHLOROET~ANE H 0.0 0.0 0.0 0.0 . 

" P 0;0 10,0,.0 0.0 0.0 - -.. 
0.0 100.0 ; R 0.0 0.0, 

1,1,1-TRICHLOROETHANE H ;,0;0 0.0 0.0 0.0 
.. .. R 0.0 0.0 0.0 100.0 ' , 

1,1,2,27TETRACHLOROETHANE H 0.0 :.33:3 0.0 0.0 . , 

P 0.0 33.3 0.0 0.0 
" . .. ..... . ," .. R 0.0 0.0 0.0 " " \,33.3 

'. ~ ..... -
1,\1,2-TRICHLOROETHANE DP ,0,0 14.3 0.0 0.0 

, . . -

" HP, " .. 0:0 "14.3 0.0 0.0 
.. ,', 

,}. ' . P 0.0 42.9, 0.0 0.0 
. " .. ~. , .. ,. -, 

, '. , R ..; 0.0 28;6 0.0 0.0 .. 
1,1-DICHLOROETHANE H 0.0 0.0 0.0 0.0 

PR 0.0 100.0 0.0 0.0 
',", .' R 0.0 0.0 0.0 100.0 

•. V· 

I . 

UR 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 ' 
0.0 
0.0 .-

0.0 : 
0.0 
0.0 
0.0 ' 
0.0. 
0.0 : 
0.0 : 
0.0 
0.0 : 
0.0 : 
0.0 ; , 
0.0 ;, 
0.0 : 
0.0, 
0.0 i 
0.0 : 
0.0 : 
0.0 
0.0· 

100.0 
0.0, 
0.0 

100.0, 
0.0 
0.0 
0.0 
0.0 
0.0· 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 
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, Validation Qualifier
Qualification

Analytical. Fraction Parameter Code, : BJ, J 'U ":: UJ ,UR,
1,1-DICHLOROETHENE H 0.0 0.0 0.0 "0.0 '1'00,0'

"

P O~O ,80~0 0.0 0.0 '0.0:
: - ,

R .. 10.0
"

20.0 0.0 100.0 0:0
1,2,3-TRICHLOROPROPAN!=' ~ H 0.0 ' . 0.0 0.0 0.0 100.0

, R 0.0 (J.O 0.0 100.0 0.0..

1,2-DIBROMO-3-CHLOROPROPANE H 0.0 : 0.0 0.0 0.0 ' 100.0
; R 0.0 0.0 0.0 100.0 0.0

,
, 1,2-DIBRQMQETHANE H "'0.0 \·:~,:"O.O 0.0 0.0 100.0."

,"
R .. 0.0 0.0 0.0 100.0 0.0

1,2-DICHLOROETHANE H 0.0 ' diO 0.0 0.0 100.0
.. R 0.0 100.0 0.0 100.0 ,0.0

1,2-DICHLOROPROPANE " H 0.0 0.0 0.0 0;0 100.0
R ; 0.0 . 'O~O 0.0 100,0 0.0

1A-DIOXANE C 0.0 0.0 0.0 0.0 '98.0

.. ' CH .. 0.0 O~O 0.0 0.0 2.0
2-BUTANONE C

, ,,'0.0 50.0 0.0 86.7 0.0..
, CP 0.0 25.0 0.0 0.0 0.0

" CR ,0:0 0:0 0.0 6.7 0.0

, .. H 0.0 0.0 0.0 0.0 100.0
, P "0.0 ' 25.0 0.0 0.0 0.0..

R .. :0.0' ", '010, 0.0 6.7 0.0
.. 2-~EXANONE . H ' '0.0 '0:0 0.0 0.0 100.0

,., R -:0.0 0.0 0.0 100.0 0.0
.. .. 3-CHLOROPFiOPENE H 0.0 0.0 0.0 0.0 100.0

R ,.1
" 0:0 d;O 0.0 100.0 0.0.. .. .. "

0, . 4-METHYL-2-PENTANONE H 0.0 0.0 0.0 0.0 100.0
R , 0:0 0:0 0.0 100.0 ' 0.0....

, ' ACETONE B 0.0 0:0 100.0 0.0 0.0
" C ":0.0 12.5 0;0 0.0 97.4--

'0 " CP 0.0 87.5 0.0 0.0 O~O
, -.
.;

H 0.0 ., 0.0 0.0 .0.0 :' 2.6
ACETONITRILE H '0.0 " 0.0 0.0 '0.0 :'100.0

R' 0.0 ' 0.0 '0:0 100.0 ······0.0 '
, ACROLEIN C 0.0 0.0 0.0 . 0:0 .g7.9, .

., .~

CH 0.0 0.0 0.0 0.0 2.1
ACRYLONIIRJLE : C :,. -:. " .,:" : -, ;'0.0 0.0 0.0 0.0 98.0;

" CH 0.0 0.0 0.0 0.0 2.0
'" o' ' ,

BENZENE H " : ,
0.0 " 0.0 0.0 0.0 100.0... '0>

.', : R 0.0 0.0 0.0 100.0 0.0:,':, .. ,

.. . . ".-'. BRQ.~PPICHLOROMETHJ\NE .- ,",
H 0.0 0.0 0.0 0.0 100.0

>0' R 0.0 '100.0 0.0 100.0 0.0, .. ,

•BROMOFORM" H 0.0 0.0 0.0 0.0 100.0
c

..) ';, , R 0.0 0.0 0.0 100.0 0.0..
BROMOMETI-iANE H 0.0 0.0 0.0 0.0 100.0

, ,
:

' .
", " R 0.0 0.0 0.0 100.0 0.0, , '-, "

,.,.- ~.

"
CARBON DISULFIDE H 0.0 0.0 0.0 0.0 100.0

: P 0.0 100.0 0.0 0.0 0.0

•

,.,

Analytical. Fraction 

, 
." 

," 

.. 

,. 

.-

'" 

.. .. 
" " 

.. 
'., 

.... 
, ' 

" --
" " , -, 
'; 

, 
, . 

... ~ 

'" .. ' , 

, .. 
.... , . ... 

, .. , 

c 
.-

" ", " . , \., 

,.,., ~. .. 
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Validation Qualifier 
Qualification 

Parameter Code : BJ, J 'U ":: UJ ,UR' 
1,1-DICHLOROETHENE H 0.0 0.0 0.0 "0.0 '1'00,0' 

" 

P O~O ,80:0 0.0 0.0 '0.0,: 
: R 10.0: 20.0 0.0 100.0 0:0 .. , .. " 

1 ,2,3-TRICHLOROPROPAN!=' ~ H 0.0 ' . 0.0 0.0 0.0 100.0 
, R 0.0 (J.O 0.0 100.0 0.0 .. 

1,2-DIBROMO-3-CHLOROPROPANE H 0.0 : 0.0 0.0 0.0 ' 100.0 
; R 0.0 0.0 0.0 100.0 0.0 

, 1,2-DIBROM9ETHANE H "0.0 \':~,:"O.O 0.0 0.0 100.0 
" 

R 0.0 0.0 0.0 100.0 0.0 .. 

1,2-DICHLOROETHANE H 0.0 ' OiO 0.0 0.0 100.0 
R 0.0 100.0 0.0 100.0 ,0.0 

1 ,2-DICHLOROPROPANE" H 0.0 0.0 0.0 0;0 100.0 
R ; 0.0 . " 'O~O 0.0 100,0 0.0 

, 1,4-DIOXANE C 0.0 0.0 0.0 0.0 :98.0 

' CH 0.0 O~O 0.0 0.0 2.0 .. . 

2-BUTANONE C 
, ,,'0.0 50.0 0.0 86.7 0.0 

, CP 0.0 25.0 0.0 0.0 0.0 
CR -0:0 " 0:0 0.0 6.7 0.0 
H 0.0 0.0 0.0 0.0 100.0 

, .. 
, P "0.0 ' 25.0 0.0 0.0 0.0 ,. 

R " :0.0 ' ", '010, 0.0 6.7 0.0 
• 2-~EXANONE , H ' '0.0 '0:0 0.0 0.0 100.0 

R ';0.0 0.0 0.0 100.0 ,0.0 
3-CHLOROPFiOPENE H 0.0 0.0 0.0 0.0 100.0 

R 
", 

0:0 0;0 0.0 100.0 0.0 " " 

' 4-METHYL-2-PENTANONE H 0.0 0.0 0.0 0.0 100.0 
R , 0:0 0:0 0.0 100.0 ' 0.0 

ACETONE B 0.0 0:0 100.0 0.0 0.0 
C ':0.0 12.5 0;0 0.0 97.4 
CP 0.0 87.5 0.0 0.0 0:0 
H ',0.0 ,. 0.0 0.0 .0.0 ,:' 2.6 

ACETONITRILE H '0.0 " 0.0 0,0 '0.0 :'100.0 
R' 0.0 ' 0.0 '0:0 100.0 ", "0.0' 

ACROLEIN C 0.0 0.0 0.0 0:0 .97.9 
CH 0.0 0.0 0.0 0.0 2.1 

ACRYLONIIRJLE : C :,. .:.: ~' .:" - ' 0.0 0.0 0.0 0.0 98.0 
" CH 0.0 0.0 0.0 0.0 2.0 

BENZENE H .. : , 
0.0 0.0 0.0 0.0 100.0 

, .- '" 
.', : R 0.0 0.0 0.0 100.0 0.0 ,': 

BRO,~OPICHLOROMETHJ\NE ." ,", 
H 0.0 0.0 0.0 0.0 100.0 

.. ' ; R 0.0 : 100.0 0.0 100.0 0.0 
• BROMOFORM-' H 0.0 0.0 0,0 0.0 100.0 

.. ) .. , R 0.0 0.0 0.0 100.0 0,0 
BROMOMETI-iANE H 0.0 0.0 0.0 0.0 100.0 

, ' 

R " 0.0 0.0 0.0 100.0 0.0 
CARBON DISULFIDE H 0.0 0.0 0.0 0.0 100.0 

. " P 0.0 100.0 0,0 0.0 0.0 

• 

,., 
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H 0.0 0.0 0.0 0.0. 100.0 ,
R' . 0:0 ,0.0 b.o 100.0 0.0 ,

.Validation Qualifier .

BJ J .U· UJL!R
. Qualification

Cod~ .'Param~~e,r

CARBON TETRACHLORIDE
..~
.....g .~.

:': '"
R 0.0 .100.0 0.0 100.0 0.0

."':-." . CHLOROBENZENE

. , CHLORODIBROMOMETHANE
, . :." ,

.! ~.~.~ ..,- =

...

. ',.1

.\.

.. ;.~
.... (

CHLORQETHANE

." H ,'. 0;0: . 0.0 0.0 .0.0 100:0
I-::R:--------"""t"""-:::o'"':.o+--o':"".-::-ot--'"':o~.0~1~0-::-0.-::-0t-~0:-.0~

H' . 0;0 0:0 0.0 .0.0 100.0
R 0.0 0.0 0.0 100.00.0 .
H 0.0 0.0 0.0 0.0 100.0

...........
. : ~ R 0.0 0.0 0.0 100.0 0.0
CHLOROFORM A 100.0 0.0 0.0 0.0 0.0

":;. ,:

;: ~~
~ .. '"......,.. .

':..... .' ~ --

D. , . '. 0.0 ,20.0 0.0 0.0 0.0
HO.O 20.0 0.0 0.0 0.0 i

P 0,0 60.0 0.0 0.0 0.0 ,
R 0.0 0.0 0.0 100.0 0.0 .

-', .' CHLOROMETHANE H 0.0 0.0 0.0 0.0 100.0·

. ..' ~
CHLOROPRENE

, R . 0.0 '.' 0.0 . 0.0 100.0 0.0
C 0.0 0.0 0.0 0.0 57.1'

.....
CE ' 0.,0 .' '0.0 0.0 0.0 42.9:

CIS~1,2-DICHLOROETHENE
,"

H 0.0 0.0 0.0 0.0 100.0
p " '0.0' .33.3 0.0 0.00.0

" '\ R 0.0 66.7 0.0 0.0 0.0 :
."... CI.S~1,3~PICHLOROPROPENE

~." .
H 0.0 0.0 0.0 0.0 100.0'

'. R ., 0:0 0.0 0.0 100.0 0.0'
DIBROMQMETHANE" , H 0.0 0.0 0.0 0.0 100.0:

,
, .,

R .0.'0'; 0.0 0.0 100.0 0.0:...~ .. ~:-:-:-:-=-=~:-:=~==:=:-:-:-:-':=--.:...+.-:----~+-~+---::-~----:~~~:+-:~~
DIGHLORODIFLUOROMETHANE HO.O 0.0 0.0 . 0.0 100.0

R '0.0 . 0.0 . 0;0100.0 .. 0.0'

ETI:IYU METHACRYLATE H ". .0.0' 0.0 0.0 0.0 100.0.
. R '0.00.0 . 0.0 100.0 0.0'

ETHYLBENZENE H 0.0 0.0 0.0 0.0100.0
R 0.0 , . 0.0,0.0 1.00.0' . 0.0

, ISOBUTANOL . . ' C 0.0, 0.0 0.0,0.0, .97.9
CH 0.0· . 0.0 0.0 " . 0.0, : 2.1

. M~HACRYlONITRILE " C., .... . 0.0' 0.0 0.0'. 0.;0·! 97,.9
. CH ' 0.0 ' . 0.0 . :0.0 '. ,0.0' 2.1

METHYL IODIDE H . 0.0 0.0 0.0 0.0 '100.0
R 0.0 0.0 0.0 100.0 0.0

METHYL METHACRYLATE H 0.0 0.0 .,0.0 , ..0.Q10Q.0
R 0.0 0.0 0.0 ,100.00.0

METHYLENE CHLORIDE H 0:0 0.0, 0.0 0.0 .1,00.0
.'. R ·.i~· . 0.0 100.0,. 0.0 100.0 .. 0.0

PENTACHLOROETHANE C 0.0 ,,' 0.0 ;0.0 75.9 : 0:0
E·O.O 0.00.0 '. 20.7 10.0

•
PROPIONITRILE

.ER 0.0 .,0.0 0.0 .' 3.4. .0.0
H 0.0 0.0 0.0 . 0.0 100.0·
C . 0.0 ., 0.0 '.0.0 .' 0.0 97.9
CH 0.0 0.0 ,0.0 .0.0 .2.1

• 

• 

. ' ;.. ~; 

AI1~lytical Fraction 

".,,:' .. : ' . 
.... g ~ ..• \ ...... , 

. f .,.~ ~~. ':: :.. ", 
.. ~' '~.~~.~ .. ;' .... -' ..... 

. ; .. ;.' 
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. Qualification 
Param~~e,r Cod~ .' BJ 

. Validation Qualifier . 

J .U· UJ.l!R 
R .•. 0:0 ,0.0 b.o 100.0 0.0 , 

CARBON TETRACHLORIDE H 0.0 0.0 0.0 0.0. 100.0 . 
R 0.0 .100.0 0.0 100.0 0.0 1.," ' j'; '., 

l . . "':--" . CHLOROBENZENE ..... H ,'·0;0: . 0.0 0.0 .0.0 100:0 
• ! ~.~'~ ... - = .\ . 

, .. 
" .. : -. ,"" -,' . 

• ' •• 1 
~ • • ~ I . 

'.1 .. 
-':;, ,: 

;. ~~ 
~ .' .: . ....,.. . 

': ..... 

"', .' 

.•.. !' 

." ... 

CHLORODIBROMOMETHANE 

CHLORQETHANE 
.... .., .... 

.' 

CHLOROFORM 

.' '--

CHLOROMETHANE 

CHLOROPRENE 
.... 

CIS~ 1 ,2-DICHLOROETHENE 

CI.S~ 1 ,3~PICHLOROPROPENE 
~. . 

DIBROMQMETHANE' ' 

r-R~~----r~0~.0+--0~.~0~~0~.0~1~070.70r-~0~.0~ 

H' . 0;0, 0:0 0.0 . 0.0 100.0 
R 0.0 0.0 0.0 100.00.0. 
H 0.0 0.0 0.0 0.0 100.0 
R 0.0 0.0 0.0 100.0 0.0 
A 100.0 0.0 0.0 0.0 0.0 
D. , , . 0.0 '·20.0 0.0 0.0 0.0 
H 0.0 20.0 0.0 0.0 0.0 i 

P 0,0 60.0 0.0 0.0 0.0 , 
R 0.0 0.0 0.0 100.0 0.0 . 
H 0.0 0.0 0.0 0.0 100.0· 

, R 0.0 .... 0.0. 0.0 100.0 0.0 
C 0.0 0.0 0.0 0.0 57.1' 
CE . 0 .. 0 .'. 0.0 0.0 0.0 42.9: 
H 0.0 0.0 0.0 0.0 100.0 

" p '0.0' ,33.3 0.0 0.00.0 
R 0.0 66.7 0.0 0.0 0.0 : 
H 0.0 0.0 0.0 0.0 100.0' 
R 0:0 0.0 0.0 100.0 0.0' 
H 0.0 0.0 0.0 0.0 100.0 l 

R .0:0': 0.0 0.0 100.0 0.0 : ... ~ , . ~"---'''''''''''''';':'''''~---''''-='''''--'=-'--'----~~---~-~~~~---';~-~+---'~~ 
DIGHLORODIFLUOROMETHANE HO.O 0.0 0.0 . 0.0 100.0 , ... 

R '0.0 . 0.0 . 0;0100.0 . ' 0.0 ' 
ETI:IYU METHACRYLATE H " . .0.0' 0.0 0.0 0.0 100.0 

. R '0.00.0 '0.0 100.0 0.0 . 
ETHYLBENZENE H 0.0 0.0 0.0 0.0100.0 

R 0.0 , . 0.0 .. ,0.0 1.00.0· . 0.0 
, ISOBUTANOL . . ' C 0.0. 0.0 .0.0.0.0 .. 97.9 

CH 0.0, ,0.0 0.0 ' .. 0.0. : 2.1 
. M~HACRYlONITRILE ., C .. ·, . 0.0' 0.0 0.0' 0.;0·! 97,.9 

CH 0.0 ' . 0.0 .: 0.0 '. ,0.0' 2.1 
METHYL IODIDE H . 0.0 0.0 0.0 0.0 . ,100.0 

R 0.0 0.0 0.0 100.0 0.0 
METHYL METHACRYLATE H 0.0 0.0 .,O.O, .. 0.Q10Q.0 

R 0.0 0.0 0.0 .100.00..0 
METHYLENE CHLORIDE H 0:0 0.0, 0.0 0.0 .1,00.0 

/. .'. R. " .. :;~. '0.0 100.0,. 0.0 100.0 ,.0.0 
PENTACHLOROETHANE C 0.0, " 0.0; .,0.0 75.9 : 0:0 

E ·0.0 0.00.0 '. 20.7 10.0 
.ER 0.0 . ,0.0 0.0 .' 3.4. . 0.0 
H 0.0 0.0 0.0 .0.0 100.0· 

PROPIONITRILE C, , 0.0 ., 0.0 ',0.0 .' 0.0 97.9 
CH 0.0 0.0 ,0.0 . 0.0 ,2.1 
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-~ , .

;-i .. .... ValidatiorLQualifier
Qualification

Ahalytical Fraction .. Parameter. ., Code' BJ J ,u··' uJ UR, .,
STYRENE 0 0.0 0.0 0.0 50.0 0.0,

.~ _.

.... -.. . ... H 0.0 0.0 0.0 25.0 0.0
:;

R 0:,0 0.0 0.0 25.0 0.0.. '" " '.'

: TETRACHLOROETHENE H 0.0 100.0 0.0 0.0 0.0
; R 0.0 0.0 0.0 100.0 0.0..' " , , ," ........

TOLU.ENE H 0.0 0.0 0.0 0.0 100.0
\ R 0.0 0.0 0.0 100.0 0.0

TOTAL XYLENES 0 0;0 0.0 0.0 50.0 0.0 :
, .

.' ' . H 0.0 0.0 0.0 0.0 100.0..
" R 0.0 '0.0 0.0 50.0 0.0." ... ..

TRANS-l,2~DICHLOROETHENE H 0.0 0.0 0.0 0,0 1.00.0
.. P 0.0 ·75.0 0.0 0.0 0.0.. ..

;
R 0.0 25.0 . 0.0 100.0 0.0. '~

" TRANS-.1,3-DICHLOROPROPENE H 0.0 0.0 0.0 0.0 100.0
R 0.0 0.0 0.0 100.0 0.0

.,
TRJ.\NS-1,4~DICHLORO-2-BUTENE C 0.0 0.0 0.0 0.0 98.0

CH 0;0 0.0 0.0 0.0 2~0

TRICHLOROETHENE H .o. 0,0 50.Q 0.0 0.0 0.0

... R 0.0 50.0 0.0 0.0 0.0

;, TRICHLOROFLUOROMETHANE C 0.0 0.0 0;0 83.3 0.0
.,

H ,0.0 0.0 0.0 0:0 100.0.....

R . I 0.0 0.0 0.0 16.7 0.0;... ~.. "

.!.i, VINYL ACETATE H 0.0 0.0 0.0 0.0 100.0. , .
, R .. '0;0 0.0 0.0 100.0 0.0...

VINYLCHLQRIDE H 0.0 0.0 0.0 0.0 100.0
R 0,0 100.0 . 0.0 100.0 0.0

TOTAL ORGANIC.
,

.. .'
CARBON . ' TOTAL OI~~ANIC CARBON .. P . 0~6 100.0 0.0 0.0 0.0

Validation Qualifiers: ' .
BJ :;=Result was.classified as not detect and QC data indicate larger than no,m.l~lunGertai.l1ties

J=.ReslJlt is estimated,'possibly because the vlaue lies between the detection and reporting limits.
U = Result. was classified.as not detected.. .. ~. . .
UJ~ Resultwasnot detected and QC data indicated presence of larger then normal uncertainties.
UR =::. Parameter was not detected and was rejected because of QC deficiencies.

.. .' .

. 'Qualification Codes:
A :=.Lab Blailk Contamination

B =,'Field Blank. Contamination

C=Calibration Noncompliance (Le.: % Rsbs, %Ds;IGVs, CCV~,RRFs, etc.)

D =c.MS/fv1SDRe6o\!~ry Noncompliance

E =lCSILCSD Recovery Noncomplianr;:e.'

G '" Field Duplicate Imprecision
'H = HOld

1
ingTime Exceedarice '.

P = Uncertainty neatg~tection limit «2 x IDL for inorganics and <CROL for organics)

R = Surrogates R~c6\(eryNoncompliance ,

•

•

•

-~ , 
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WATER SAMPLEQU~LlFICATION 'RATES (1) 

SWMU 01':'MUSTARD GAS BURIAL GROUND 
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. 

.>j: Validatior:tQualifier 
Qualification 

Anillytical Fraction. Parameter. Code' BJ J ,u'" , .. ., , ., 
STYRENE 0 0.0 0.0 0.0 , 

.~ _. 

...... . ... H 0.0 0.0 0.0 
:; 

R 0:,0 0.0 0.0 
" '" " -.' 

: TETRACHLOROETHENE H 0.0 100.0 0.0 
; R 0.0 0.0 0.0 . , ." " , , ," ..... 

-. 
TOLU.ENE H 0.0 0.0 0.0 

\ R 0.0 0.0 0.0 
, . TOTAL XYLENES 0 0;0 0.0 0.0 

" ' . H 0.0 0.0 0.0 .. 
" R 0.0 '0.0 0.0 ." ... . , 

TRANS-l,2~DICHLOROETHENE H 0.0 0.0 0.0 
' .. P 0.0 ·75.0 0.0 .. " ., , 

; 
R .. ~ 0.0 25.0 . 0.0 

" TRANS-.l,3-DICHLOROPROPENE H 0.0 0.0 
R 0.0 0.0 

., 
TRi.\NS-l04:DICHLORO-2-BUTENE C 0.0 0.0 

CH 0;0 0.0 
TRICHLOROETHENE H ... 0,0 50·0 

R .. , 0.0 50.0 

". TRICHLOROFLUOROMETHANE C 0.0 0.0 
., 

H ,0.0 0.0 ..... 

R . I 0.0 0.0 ; ... ~ .. " .. , 

.!.i, VINYL ACETATE H 0.0 0.0 , , .. 
, R .. '0;0 . 0.0 ... 

VINYLCHLQRIDE H 0.0 .0.0 
R 0,0 100.0 . 

TOTAL ORGANIC. .. .. 
CARBON . ' TOTAL OI~~ANIC CARBON .. P , 0~6 100.0 

Validation Qualifiers: ' . 
BJ =;=Result was.classified as not detect and QC data indicate larger than nOJ!1.l~lunGertai,nties 
J=,Reslllt is estimated,'possibly because the vlaue lies between the detection and reporting limits. 
U = Result. was classified ,as not detected.. ..: '. . 
UJ~ Resliltwasnot detected and QC data indicated presence of larger then normal uncertainties. 
UR =::, Parameter was not detected and was rejected because of QC deficiencies. 

. . .' . 

. 'Qualification .Codes: 
A :=.Lab Blailk Contamination 

B =,'Field Blank. Contamination 

C= Calibration Ncincompliance(Le.: % Rsbs, %Ds;IGVs, CCVs. RRFs. etc.) 

D =c,MS/r.v1SD Re60\!~ry Noncompliance 

E =lCSILCSD Recovery Noncomplian~e.' 

G = Field Duplicate Imprecision 
1 . ' . • 

H = HoldklgTime Exceedarice . 

P = Uncertainty neatg~tection limit «2 x IDL for inorganics and <CROL for organics) 

R = Surrogates Rec6\(eryNoncompliance . 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O~O 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

uJ 
50.0 
25.0 
25.0 

0.0 
100.0 

.0.0 
100.0 
50.0 

0.0 
50.0 

0.0 
0.0 

100.0 
0.0 

100.0 
0.0 
0.0 
0.0 
0.0 

83.3 
0:0 

16.7 
0.0 

100.0 
0.0 

100.0 

0.0 

• 
UR 

0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 

100.0 
0.0 

1.00.0 
0.0 
0.0 

100.0 
0.0 

98.0 
2~0 

0.0 
0.0 
0.0 

100.0 
0.0 • 100.0 
0.0 

100.0 
0.0 , 

0.0 

• 



•

•

•
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Validation Qualifier

. Analytical Fraction I Parameter
I Qualification' ,

BJ I I ul UJ I UR' 'Code J
, ,

1 Table sliows, for each qualifier, the percentage of data that were qualified as indicated for the reason
illdicated by the, Qualification Code. Unqualified data are not included in these tallies.

• 

• 

• 

.. 
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WATER SAMPLE QUALIFICATION RATES (1) 

SWMU 01 - MUSTARD GAS. BURIAL GROUND 
NSWC CRANE, CRANE INDIANA 
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Validation Qualifier 

. Analytical Fraction I Parameter 
I Qualification· . 
. . Code 

. . BJ I J I ul 
1 Table snows, for each qualifier, the percentage of data that were qualified as indicated for the reason 
illdicated by the. Qualification Code. Unqualified data are not included in these tallies . 

UJ I UR 



•
TABLE D-8

I'

SOIL SAMPLE QUALIFICATION RATES(1)
SWMU01.- MUSTARD GAS BURIAL GR·OUND·

NSWC CRANE,CRANE INDIANA
PAGE 10F2.

Validation Qualifier
Quillification

Code '. BU J U UJ UFk
N 0.0 0.0 0.0 100.0 0.0
N 0.0 ,0;0 0.0 100.0· 0.0
D ",: .. 0.0 1.00.0 0.0 0.0 0.0

'- N 0.0 0.0.' 0.0 100.0 0.0'.,'.'

N ·0:0 0.0·· 0.0' 100.0 0.0
N 0:0 ~0:0 0.0 100.0. 0.0
D 0.0 .. 0.0 0.0 50.0 0.0..
N 0.0 ': 0;0· 0.0 50.0 0.0
N 0:0. 0.0 0.0 100.0 0.0
N ..... 0.0 0;0 0.0 100.0 0.0
N ..•. , , .,0.0 0.0 0.0 100.0 0.0
N " 0:0 .0.0 0.0 100.0 0.0
N "0.0. '.0.0 0.0 100.0 0.0
C 0.0 0.0 0.0 0.0 100.0 .
C ," 0.0 0.0 0.0 85.7 0.0
CN 0.0 0.0 0.0 .14.3 0.0
N 0.0 0.0 0.0 100.0 0.0
C 0.0 0.0 0.0 85.7 0.0
CN 0.0 0.0 .,0.0 14.3 :',,·0.0·
N' ,,0.0 . 0.0 .. 0.0 .'100;0 '0.0 .,

B 0.0 50.0 100.0 0.0 .0.0 .
BC 0.0 ·50,0 . '0.0 0.0 '0.0
N 0.0 ,'. :0.0 .. ' 0:0 .100.0 0'.0 '
C ,

~ r 0.0 , ·0,0 0;0 . 0;0 100.0 .'
N 0.0 0.0 0.0 100.0 . 0.0
N 0.0 0.0 0.0 100.0 0.0
N 0;0 0.0 0:0 100.0 .. 0:0.
N 0.0 ,0.0, .0;0 100.0 : ":".0.0'
N 0.'0 0.0 .;, : 0.0 100.0 ' . .:;0.0 :.
N ' 0.0 "':0.0,' 0.0 100.0 '0,0 .
P " 0.0' 66.? ' 0.0,. 0.0 .. 0.0
PR : ..0.0 .:33.3 , 0.0 . 0:0 0.0-
N 0.0 ..0;0 ..... 0.0 ..100.0 ',' 0.0 :

N.· 0;0 .. .·0;0 ' 0.0 ' 100.0 .. 0.0
N' :.'0.0 , .. '-; 0.0 0.0 ·100.0 '0.0 ::.
C 0.0 0.0 0.0 100.0 0.0
N , ........ 0.0 .0.0 .0.0 100.0.- 0.0
N.· ,: 0,0 ·:,,0.0· 0.0 100.0 . ,;,,"O.Q
C 0.0 0.0 0.0 0.0 ,100.0
N 0.0 0.0 0:0 100.0 . ·0.0 o.

N 0.0 0.0 0.0 100.0 0.0
N 0.0 0.0 0:0 100.0 0.0
N 0.0 0.0 0.0 100.0. .0.0
N 0.0 0.0 0.0 100.0 0.0
N 0.0 0.0· 0.0 100.0 0.0
C 0.0 0.0 0.0 0.0 100.0

"

N 0.0 0.0 0.0 100.0 0.0
CDE 0.0 0.0 :0.0 14.3 0.0

2~BUTANONE

1',2-DICHLOROETHANE
1;2-DICHLOROPROPANE

1;2-DIBROMOETHANE

1,4-DIOXANE

1;2,3-TRICHLOROPROPANE
". 1-:-.:.::~=-=-:-::7-:~~::-::-::~:--=-:::-:-:-=-+-:----,--+-~~-,,;~--,-~~~-=+----:~

1;2-DIBROMO-3~CHLOROPROPANE

""'"

~.\' .

CHLOROPRENE
CHLOROMETHANE
CHLOROFORM c' :

CIS-1,2-DICHLOROETHENE

CHLOROBENZENE
CARBON TETRACHLORIDE

CARBON DISULFIDE

CHLOROETHANE
CHLORODIBROMOMETHANE

DICHLORODIFLUOROMETHANE

BENZENE
, ACRYLONITRILE
ACROLEIN
ACETONITRILE, ..

ISOBUTANOL

4-METHYL~2-PENTANONE :

3~CHLOROPROPENE

METHACRYLONITRILE

CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE

METHYL IODIDE

ETHYL METHACRYLATE
ETHYLBENZENE

BROMOFORM
'. BROMODICHLOROMETHANE

BROMOMETHANE

ACETONE·.,

..- ~/

;' J: .......

".. - .•..

.•~". -, ,-.r··,

.J',." : ~.'~".' ..\

c•.

\.:'". "."

1.:'

i·

;. ,.'..:~. ::>

. i,'. ,," ...

VOLATILE.ORGANIC 1,l,1,2-TETRACHLOROETHANE
cO'M'p(juNbs;"::' .... 1;1,1-TRICHLOROETHANE

. ·_··1-:1~,1:-:-:,2:-,2::-:-=TET=.·==H~A~C:-:-H~L~O::::R-=O-=ET=H:-:-A':":N~E=----+.:=-----.---.--+-~~~g-~.........,:.~-=+-~~

•

• 

• 

I' 

TABLE D-8 

SOIL SAMPLE QUALIFICATION RATES(1) 
SWMU01.- MUSTARD GAS BURIAL GROUND· 

NSWC CRANE,CRANE INDIANA 
PAGE 10F2. 

Validation Qualifier 
Qualification 

Code '. BU J U ." .. UJ UFk 
VOLATILE.ORGANIC 1,l,1,2-TETRACHLOROETHANE 
C6r;;'PQUNQS ;"~': .. ;" 1; 1,1-TRICHLOROETHANE 

).":"\: .. ~:':-'" ..... " 1,1,2,2-TETRACHLOROE}HANE 
;:., :' -i >:J'~, 

N 0.0 0.0 0.0 100.0 0.0 
N 0.0 ,0;0 0.0 100.0· 0.0 

" ~D~~'~'~.~. +-~0~.0~1.~00~.0~~0~.0~70~.~0~~0~.0 
~ ~.'. .~ "., .; ..... ;. ~ ...... , .. 

1,1,2-TRICHLOROETHANE 
1 ;1-DICHLOROETHANE 

. ,':.' 

\' ... ~ , . ':. -,....... .," 
1,1-DICHLOROETHENE 

1 ;2,3-TRICHLOROPROPANE 
" .' y .•• [ !_.:.~(" ,... 1 ;2-DIBROMO-3~CHLOROPROPANE 
; ":, · .. ··T;··'" 1;2-DIBROMOETHANE 

" 
. i,' . ,," ... 

; . 

r,2-DICHLOROETHANE 
ti 1 ;2-DICHLOROPROPANE 

1,4-DIOXANE 
2~BUTANONE 

N '. ,. 0.0 0.0.' 0.0 100.0 0.0 
N ·0;00.0·· 0.0' 100.0 0.0 
N O:O~O:O 0.0 100.0. 0.0 
D 0.0 ... 0.0 0.0 50.0 0.0 
N 0.0 ': 0;0· 0.0 50.0 0.0 
N 0,0 . 0.0 0.0 100.0 0.0 
N 0.0 0;0 
N ..•. . .'0.00.0 

0.0 100.0 
0.0 100.0 
0.0 100.0 

0.0 
0.0 
0.0 N '. 0:0· .0.0, 

N ·0.0 .. '.0.0 0.0 100.0 0.0 
C 0.0 0.0 0.0 0.0 100.0' 
C ." 0.0 0.0 0.0 85.7 0.0 

.'. ~-:=-:-:-:-~~ ____ -;., __ +C:,:..N=---__ -f-_~O'~0.J-...:0~.0~~0~.0..........,..~14:.:..3~~0~.0 
2:.HEXANONE "N 0.0 0.0 .0.0 100.0 0.0 
3~CHLOROPROPENE C 0.0 . 0.0 0.0 85.7 0.0 

CN 0.0 0.0 .0.0 14.3 :',,·0.0 
4-METHYL~2-PENTANONE : N· · .. 0.0' 0.0 .. 0.0·'100;0 '" 0.0 .' 
ACETONE·.. B 0.0 50.0 100.0 0.0 . 0.0 . 

BC 0.0 ·50.0 .. 0.0 0.0' . 0.0 
ACETONITRILE, .' . N 0.0 I'· : 0.0 .. ' 0;0.100.0 0'.0 . 
ACROLEIN .' C . \ 0.0. ·0,0 0.0 . 0,0 . 100.0 .' 

. ACRYLONITRILE N 0.0 0.0 . 0.0 100.0 . 0.0 
BENZENE N 0.0 0.0 0.0 100.0 '0.0 

'. BROMODICHLOROMETHANE N 0:0 0.0 0;0 100.0 .' 0:0. 
BROMOFORM N 0.0· ,0.0, .0,0 100.0 .'".0.0' 
BROMOMETHANE N 0:0 0.0 •. : 0.0. 100.0 '.' ':'0.0 
CARBON DISULFIDE N . 0.0·:0.0 "0.0 100.0 '0,0' 

P .. 0.0 " 66.7.,' 0.0 0.0 .. 0.0 
PR : .. 0.0.33.3: 0.0 . 0.00.0 

CARBON TETRACHLORIDE N 0.0.,0.0 .... 0.0 •. 100.0 0.0 : 
CHLOROBENZENE N.· 0;0.: .' 0.0· . 0.0 '100.0 . 0.0' 
CHLORODIBROMOMETHANE N' :.0.0 ... , 0.0 0.0100.0 '0.0:. 
CHLOROETHANE C 0.0 0.0 0.0 100.0 0.0 
CHLOROFORM .. N. '" 0.00.0 .0.0 100.0.' 0.0 
CHLOROMETHANE 0.0 ·:.0.0 . 0.0100.0 ·;,.cO.O 
CHLOROPRENE C 0.0 0.0 0.0 0.0 .100.0 
CIS-1,2-DICHLOROETHENE N 0.0 0.0 0;0 100.0' ·0.0: 
CIS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 100.0 0.0 
DIBROMOMETHANE N 0.0 0.00;0 100.0 0.0 
DICHLORODIFLUOROMETHANE N 0.0 0.0 0.0 100.0. .0.0 
ETHYL METHACRYLATE N 0.0 0.0 0.0 100.0 0.0 
ETHYLBENZENE N 0.0 0.0· 0.0 100.0 0.0 
ISOBUTANOL C 0.0 0.0 0.0 0.0 100.0' 
METHACRYLONITRILE N 0.0 0.0 0.0 100.0 0.0 
METHYL IODIDE CDE 0.0 0.0 :0.0 14.3 0.0 



TABLE D~8'

SOIL SAMPLE QUAL.IFICATIONRATES(1)::
SWMU:Ol ;, MUSTARD GAS BURIAL GROUND

NSWC CRANE, CRANE INDIANA'
PAGE 2 OF 2' .

Validation Qualifier

Val!datiqn,QuaIiJjej's;):,': t" , , '. > '.: ....' _'. .j

BU =:: Re$.ultw,asda~~ifie~:as n9~:de.tectbecaLJse of laborcltory contamiriation. ':.', _'ii ."

J= Res\llt is'~.stirri~te~;.P9ssibly!because the, vlaue lies betWeen the detection and reporting limits.
U= Result was· classified as not detected;
UJ'·i'Res'tJlt,~~;n~t,cietected a~d ac data indiCated pr~seric'e of la~ger then no~~:~1 unc~rtfiirities, .
UR ;; Paf~meterwasnot'detectJd and Was rejected because ofQGdeficiencie~:" .• i ,:, , •. :':'

• _. .4,". _.. ' •._..... "'" - ......; , d _. • ••.".. • •

'.' . VINYL CHLORIDE

AJi~lIytical F.r~ctioJi

,:!:, .

-.,.J .•

. ""
-, .

. j"' ,,"
.. ,. ;;

. ;.;.

~'.. . ;.

MET:HYL METHACRYLATE
METHYLENE CHLORJDE
PENTACHlOROETHANE
PROPIONITRILE !,

STYRENE
TETRACHLOROETHENE
l;OLUENE
TOTAL XYlENES
TRANS-l;2-DICHLOROETHENE .
TRANS"1,3-DICIjLOROPROPENE
TRANS-l,4-DICHLORO-2-BUTENE
TRICHLOR.OETH~NE

TRICHLOROFLUOROMETHANE
. VINYL ACETATE'

.~ . '.

Qualification
Code:'· BU J

.,
U .. ,UJ '.UR"

CE .,' :. ". ., ';0;0 "0,0 , 0;0 .' 85.7 ·'!\O.O

N • r-1.
II ..~.' .... <)O;Q 0.0 "! ·0:0 100;0 0.0 -.

A 10010 0.0 .. 0.0 0.0 '0.0
N 0.0 0.0 0.0 100.0 0.0
C ';,:.

.., .'''-'1 0:0 .., 0.0 0.0 0.0 100.0; -
N .~ " ... D.O-' 0;0 ; 0.0 100.0 0.0
N

.,.,
0:0 '. 0.0 j' 0.0 100.0 0.0!'.'

N 0.0 0.0 0.0 100.0 0.0
N ,,;;," 0:0 :,'0.0 :; 0.0 100.0 0.0
N "0:0 ·~'~',O.O 0.0 100.0 0.0
N :O;D "0.0 .' i 0.0 100.0 0.0,':

C .·.· .. :::0.0 ,0;0 0.0 0.0 100.0
N .:- r~ 0.0 '0.0 0.0 100.0 0.0
P 0,0 "100.0 , j 0.0 0.0 0.0
N 0.0 0.0 0.0 100.0 0.0
N 0.0 0.0 0.0 100.0 0.0
N ,0;0 ' ,.'-'0;0 0.0 100.0 0:0

••
~.' : ' .

. ;,'"!:,

; 0'

~ ',"

.. ..... .'
Qualification Codes::. , .

~. ~ ...;'A' ' .. ', •

A = Lab Blank Contamination
B:·Fiefd:Blahk c6niaminatio~.,'. <

C"; Caiibration N6~compliance (i.e., % RSDs, %Ds, ICVs,CCVs, RRFs, etc.)
D =MSLMSD Recovery~oncompliance.. . . . ,;
E = LCS/lCSD Re~ove.rY}'-!ol1co·mpliaj,ce . '
N=lntemal Standctl'd Noncompliance: ",.
P, == Uncertainty near' detection limit « 2 x IDL for inorga.nicsand<CRQL for organics) .
R= Surrogates Rl:ll?overyf\Jonc(jr'!lpliaride . . . ".,:: ..,.. .'

•••• OJ

..; ; ". ,

',,';

" .. ~~ :.

1 T~b!.e shq~~, fd(~ach qu~lifier;.ihe ~erc~~nt~g~ ~f dat~;.th~t wei~ qU~lif\~~J~~the,t~~;C>~:::' .'.
iridicat~d by th'El Qualific$ti6n Co'de: Unqualified dat~ arEll'lot included.in these talliesF. . ( . .

'":'.
".1: •

'.:'..... ,..

: ,,'

..2

. ',:: :.,.

. .
- .~.'-

. ·)f

. , '. •

. TABLE D~8' 

SOIL SAMPLE QUAL.IFICATION 'RATES(1)~: 
SWMU:Ol ;. MUSTARD GAS BURIAL GROUND 

NSWC CRANE, CRANE INDIANA' 
PAGE 2 OF 2' . 

" , Validation Qualifier 

AJi~lIytical F.r~cti.oJi 
:',; 

~~ , 

,:!;,' " 
.,\'- , 

- ..• J .• 

. "" 

" . 

, .;" ,,' 
.. ,. ;; 

. :. ~ 

.. ' ~arameter. 
" t 

", -' .:, 

MET:HYL METHACRYLATE 
METHYLENE CHLORJDE 
PENTACHI:.OROETHANE 
PROPIONITRILE !, 

STYRENE 
TETRACHLOROETHENE 
T;OLUENE 
TOTAL XYlENES 
TRANS-1 ;2-DICHLOROETHENE . 
TRANS" 1 ,3-DICIjLOROPROPENE 
TRANS-l,4-DICHLORO-2-BUTENE 
TRICHLOR.oETH~.NE 

TRICHLOROFLUOROMETHANE 
. VINYL ACETATE' 

,. 'VINYL CHLORIDE 
~'.. . ;', 

Qualification 
Code', 

CE ',' ". " 

N . , ' !' .. ~, .... 

A 
N 
C . ~ :. .., 

; -
N . ~ ' . .. ' . 

N :'.' 

N 
N ";;,, 

N 
N 
C 
N .:- r~ 

P 
N 
N 
N 

., 
BU J 
,;0;0 ·';0,0 ! 

: 
.' O;Q 0.0 '! 

10010 0.0 .. 

0.0 0.0 
.',"'1 

0:0 "1 0.0 
D.D ... 0;0 ; 

"', 0:0 '. 0.0 i' 

0.0 0.0 
0:0 ~ , ~ '0.0 ~. ; 

" :-

"0:0 ~·~·,O.O 

,': :O;D '·0.0 -,: ~ 

.·.· .. :::0.0 ·0;0 
0.0 '0.0 
0,0 "100.0 ! ! 

0.0 0.0 
0.0 0.0 

·0;0 "".'0:0 .. 
',"r. , 

Val!datiqn,QuaIiJje:rs;,;:. ': t" ..... , '. > ......... : ..... ... ," '. .:. 

U ; ",UJ 
0;0 .' 85.7 
0;0 100;0 
0.0 0.0 
0.0 100.0 
0.0 0.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 0.0 
0.0 100.0 
0.0 0.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

BU ::: Re$ultw.asda~~ifie~:as n()~,de.tectbecaLJse of laborcltory contamination. ' :.', ... i:.. ." 
J= ReslJlt is·~.stirri~te~;.P9ssibly!because the. vlaue lies betWeen the detection and reporting limits. 
U == Result was· claSsified as n6t detected; 
UJ'·i·Res't1lt.~~;n~t,·detected a~d ac data indicated pr~seric'e of la~ger then no~ri,:~1 unc~ha'iritiesl . 
UR ;; Paf~meter wasr10tdetectJd and Was rejected because ofQCdeficiencie~:" .• i .j,' ':.:' :: 

• . .4,'. -.- ' •. -.C.' _ .• - ...... ; , d _. . ... _. • • 

. ;.H!:, 

., ~ -" . -
; .' .. ...... .. . 

Qualification Codes: .. :' .. ' .. ' 

A.;" Lab' Blank coritami~'~ii6~ '.. " 
B = Fiefd Blank Contamination .. 
C"; Caiibration N6~compliance (i.e., % RSDs, %Ds, ICVs,CCVs, RRFs, etc.) 
D = MS{MSD Recovery~oncompiiance," . . .. .; 

E = LCS/LCSD Re~overY:Nol1compliance . ' 

'.:." 

~ ',' 
•.•. -j 

N=fntemal Standa,rd Noncompliance: .'.' '" .. i', 
po == Uncel1ainty f)ear""de~ecti~n limit « 2·x IDL for. inorga.nics a~d .<CRQL for organics) . - .' 
R= Surrogates RI:l,?overyf\Jonc<jr'npliari~e . . . ":.:: ..,'. .' 

,; ; " . , ~l/:;',: '-;~ ::;. 

1 T~b!.e shq~~, for' ~ach qu~lifier;.itie ~erc~nt~g~ ~f dat~;~h~t wei~ qu~Iif\~~Jo~the.t~~;~~:::, .'. 
iridicat~d by th'El Qualific$tion Co'de: Unqualified dat~ are not includedin these talliesF:,' 

- - ( " '. '-,.- -' 

'. , . ~ 

'-:', 
'-.i: ' 

'." ..... , .. 

. ',:: :.,. 

,.2 
, ');" 

. .; 

.l.; 

. ". 

'.UR.,. 

·"'0.0 
0.0 '. 

'0.0 
0.0 

100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
0.0 
0.0 
0.0 
0.0 
0;0 

•• 

• 
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April 5,2004

Dear Valued Customer,

We are announcing today the planned closure of our Tulsa laboratory, formerly
Southwest Labs ofOklahoma, which Pace Analytical purchased on Oct 1,2003. You are
being sent this -information because Pace is currently performing work for you in the
Tulsa laboratory. We wanted to notify you so that you would be aware of this issue and
would not plan to send samples to the Tulsa lab in the future.

The Tulsa laboratory will stop accepting samples the week of AprilS, 2004. Upon
completion ofall current projects, the lab will be closed. Pace Analytical will continue to
support all ofyour needs for dioxin and air toxics from our Minnesota laboratory.,
Radiochemistry will be relocated to our Waltz Mill, PA facility. Pace also has eleven
laboratories across the US and Puerto Rico to serve your routine environmental testing
needs. We will work with you to find a home for any future work that has requirements
that cannot be met by Pace. ' '

Pace has made the deCision to close this laboratory because we have recently uncovered
practices in connection with certain tests in' our volatile organics department that were not
consistent with EPA Method requirements and are not in compliance with the'Pace
Quality Program. These compliance issues have been disclosed to the EPA.· These
practices have been corrected and any current workwill not be impacted. We are
communicating any specific data concer:ns to our customers. We have evaluated the
work that was performed 'for you and found that some ofyour projects have been
affected. The issue that we have uncovered is related to documentation of standards.
The sample results reported to you will not change, only the supporting,
documentation is affected. We will be contacting you as quickly as possible to
determine how you would like us to proceed:

We want you to know that we strictly adhere to our quality programs at Pace. We
apologize for any inconvenience that the closure of this laboratory will cause you and we

,will work hard to repair any damage this might cause to our relationship. Pace is knowl1
throughout the industry for its data quality and ethical standards. We will attempt to
contact you today to answer any questions that you might have.

'.'

Sincerely, tl '_ A...a,~~c.
~~Dulla~an

ChiepOperating Officer
" Pace Analytical Services, Inc.

-,

• 

•• 
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April ~, 2004 

Dear Valued Customer, 

We are announcing today the planned closure of our Tulsa laboratory, formerly 
Southwest Labs.ofOklahoma, which Pace Analytical purchased on Oct 1,2003. You are 
being sent this -information because Pace is currently performing work for you in the 
Tulsa laboratory. We wanted to notify you so that you would be aware of this issue and 
would not plan to send samples to the Tulsa lab in the future. 

The Tulsa laboratory will stop accepting samples the week of AprilS, 2004. Upon 
completion of all current projects, the lab will be closed. Pace Analytical will continue to 
support all of your needs for dioxin and air toxics from our Minnesota laboratory .. 
Radiochemistry will be relocated to our Waltz Mill, PA facility. Pace also has eleven 
laboratories across the US and Puerto Rico to serve your routine environmental testing 
needs. We will work with you to find a home for any future work that has requirements 
that cannot be met by Pace. . . 

Pace has made the deCision to close this laboratory because we have recently uncovered 
practices in connection with certain tests in our volatile organics department that were riot 
consistent with EPA Method requirements and are not in compliance with the' Pace 
Quality Program. These compliance issues have been disclosed to the EPA.· These 
practices have been co'rrected and any current work will not be impacted. We are 
communicating any specific data concerns to our customers. We have evaluated the 
work that was performed for you and found that some of your projects have been 
affected. The issue that we have uncovered is related to documentation of standards. 
The sample results reported to you will not change, only the supporting, 
documentation is affected. We will be contacting you as quickly as possible to 
determine how you would like us to proceed: 

We want you to know that we strictly adhere to our quality programs at Pace. We 
apologize for any inconvenience that the closure of this laboratory will cause you and we 
,will work hard to repair any damage this might cause to our relationship. Pace is knowq 
throughout the industry for its data quality and ethical standards. We will attempt to 
contaCt you today to answer any questions that you might have. 

Sincerely, tl '_ ~ 
... . tl-.J ~'----C:: --. 
~~ Dullaghan 

Chie,f Operating Officer 
" Pace Analytical Services, Inc . 
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TABLE E.1-1. DATA FOR RATE CONSTANT CALCULATIONS FOR 1,1,2;2-TETRACHLORo"ETHANE
ATTENUATION IN GROUND WATER

Validation
Well Date Sampled Concentration Qualifier Units In conc
01-02 10/5/1982 36000 UG/L 10.49
01-02 11/18/1982 589000 UG/L 13.29
01-02 1/8/1985 525 UG/L 6.26
01-02 1/29/1986 66000 UG/L 11.10
01-02 9/18/01 38000 UG/L 10.55·
01-02 6/.27/02 30 UG/L 3.40
01-02 2/3/04 59 ..UG/L 4.08

01-05 10/5/1982 58 UG/L 4.06
01-05 1/7/1985 85.9 UG/L 4.45
01-05 1/29/1986 7 UG/L .1 ~95

01-05 10/3/01 9 J UG/L 2.20
01~05 6/27/02 8 UG/L 2.08
01-05 2/4/04 6 UG/L 1.79

01-11 1/7/1985 138 UGIL 4.93
01-11 1/29/1986 760. UG/L 6.63
01-11 8/30/01 . 170 UG/L 5.14
01-11 6/25/02 1 UG/L 0.00
01-11 2/3/04 . 1 U UG/L 0.00.

01-12 1/25/1983 6000 UG/L 8.70
01-12 1/7/1985 518 UG/L 6.25
01-12 1/29/1986 280 .UG/L 5.63
01-12 9/18/01 230 . UG/L 5.44
01-12 1/29/04 _ 320 UGIL 5.77

01-15 2/15/1983 1500 UG/L 7.31
01-15 4/20/1983 1450 UG/L 7.28
01-15 1/7/1985 230 UG/L 5.44
01-15 1/28/1986· 27 UG/L· 3.30
01-15 09/17/01 250 UG/L. 5.52
01-15 06/27/02 230 UG/L 5.44
01~15· 02/02/04 49 UG/L 3.89

01-19 1/8/1985 146 UG/L 4.98
01-19 1/28/1986 300 UG/L 5;70
01-19 10/03/01 . 270 UG/L 5.60
01-19 02/03/04 280 UG/L 5.63

01-22 7/14/1983 50 UG/L 3.91
01-22 1/8/1i985 65.3 UG/L 4.18
01-22 1/28/1986 120 UG/L 4.79
01-22 10/9/01 ., 150 J UG/L 5.01
01-22 2/2/04 71 UG/L 4.26

01-25 1/28/86 42 UG/L 3.74
01-25 9/19/01 32 UGIL 3.47
01-25 6/25/02 "' 24 UG/L 3.18
01-25 1/28/04 . 29· UG/L 3.37

• 

• 

TABLE E.1-1. DATA FOR RATE CONSTANT CALCULATIONS FOR 1,1,2;2-TETRACHLORo"ETHANE 
ATTENUATION IN GROUND WATER 

Validation 
Well Date Sampled Concentration Qualifier Units In conc 
01-02 10/5/1982 36000 UG/L 10.49 
01-02 11/18/1982 589000 UG/L 13.29 
01-02 1/8/1985 525 UG/L 6.26 
01-02 1/29/1986 66000 UG/L 11.10 
01-02 9/18/01 38000 UG/L 10.55· 
01-02 6/.27/02 30 UG/L 3.40 
01-02 2/3/04 59 .. UG/L 4.08 

01-05 10/5/1982 58 UG/L 4.06 
01-05 1/7/1985 85.9 UG/L 4.45 
01-05 1/29/1986 7 UG/L .1 ~95 
01-05 10/3/01 9 J UG/L 2.20 
01~05 6/27/02 8 UG/L 2.08 
01-05 214/04 6 UG/L 1.79 

01-11 1/7/1985 138 UG/L 4.93 
01-11 1/29/1986 760. UG/L 6.63 
01-11 8/30/01 . 170 UG/L 5.14 
01-11 6/25/02 1 UG/L 0.00 
01-11 213/04 . 1 U UG/L 0.00. 

01-12 1/25/1983 6000 UG/L 8.70 
01-12 1/7/1985 518 UG/L 6.25 
01-12 1/29/1986 280 .UG/L 5.63 
01-12 9/18/01 230 . UG/L 5.44 
01-12 1/29/04 _ 320 UG/L 5.77 

01-15 2115/1983 1500 UG/L 7.31 
01-15 4/20/1983 1450 UG/L 7.28 
01-15 1/7/1985 230 UG/L 5.44 
01-15 1/28/1986· 27 UG/L· 3.30 
01-15 09/17/01 250 UG/L. 5.52 
01-15 06/27/02 230 UG/L 5.44 
01~15· 02102104 49 UG/L 3.89 

01-19 1/8/1985 146 UG/L 4.98 
01-19 1/28/1986 300 UG/L 5]0 
01-19 10/03/01 . 270 UG/L 5.60 
01-19 02/03/04 280 UG/L 5.63 

01-22 7/14/1983 50 UG/L 3.91 
01-22 1/8/1i985 65.3 UG/L 4.18 
01-22 1/28/1986 120 UG/L 4.79 
01-22 10/9/01 " 150 J UG/L 5.01 
01-22 212/04 71 UG/L 4.26 

01-25 1/28/86 42 UG/L 3.74 
01-25 9/19/01 32 UG/L 3.47 
01-25 6/25/02 

\ 
24 UG/L 3.18 

01-25 1/28/04 . 29· UG/L 3.37 
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FIGURE E.1-1 TEMPORAL GROUND WATER DATA FOR WELL 01-02

1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-1 TEMPORAL GROUND WATER DATA FOR WELL 01-02 
1,1,2,2-TETRACHLOROETHANE 
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FIGURE E.1-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05

1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05 
1,1,2,2-TETRACHLOROETHANE 
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FIGURE E.1-3. TEMPORAL GROUND WATER DATA FOR WELL 01-11

1,1,2,2-TETRACHLOROETHANE

..........

e

1982 1987 1992

Year

1997 2002

7 

6 

:::J5 
Cl 
2-
c 
0 

-.;:: 
III ... 4 .. 
C 
Ql 
0 
C 
0 
U 
< 3 U 
Q. , 
('oj 

<'[ ,.. 

-= 2 

o 
1982 

FIGURE E.1-3. TEMPORAL GROUND WATER DATA FOR WELL 01-11 
1,1,2,2-TETRACHLOROETHANE 
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FIGURE E.1-4. TEMPORAL GROUND WATER DATA FOR WELL 01-12
1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-4. TEMPORAL GROUND WATER DATA FOR WELL 01 -12 
1,1,2,2-TETRACHLOROETHANE 

- y = -0.0802x + 13.718 
(where: x = Year - 1900) -
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FIGURE E.1-5. TEMPORAL GROUND WATER DATA FOR WELL 01-15
1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-5. TEMPORAL GROUND WATER DATA FOR WELL 01-15 
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FIGURE E.1-6. TEMPORAL GROUND WATER DATA FOR WELL 01-19
1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-6. TEMPORAL GROUND WATER DATA FOR WELL 01-19 
1,1,2,2-TETRACHLOROETHANE 
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FIGURE E.1-7. TEMPORAL GROUND WATER DATA FOR WELL 01-22

1,1,2,2-TETRACHLOROETHANE

e

y = 0.0192x + 2.6704
(where: x = Year - 1900)

~

...Jen
2.5
c:o

'1;
.:::c:
4>
(,)
c:
o
()

<
()
Q.

N
N
..... 4
....
.=

3

--- -- --- - --- ---

1982 1987 1992

Year

1997 2002

:i' m 

6 

2. 5 . 
c: o 
.~ ... ... c: 
II> 
(.) 
c: 
o 
o 
<I: o 
Il. . 
<'!. 
~4 ... 

3 

1982 

FIGURE E.1-7. TEMPORAL GROUND WATER DATA FOR WELL 01-22 
1,1,2,2-TETRACHLOROETHANE 
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FIGURE E.1-8. TEMPORAL GROUND WATER DATA FOR WELL 01-25

1,1,2,2-TETRACHLOROETHANE
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FIGURE E.1-9. RATE CONSTANT CALCULATIONS FOR 1,1,2,2-TETRACHlOROETHANE ATTENUATION IN GROUND WATER

Well No.

Attenuation Rate
Constant(1)

(year"1)
Slope value s.tatistics for ·boxed values to left:

First order; uses median decay rate to compute CMCS'

where Ct = concentration at time = t.
and Co = initial concentration (at t=O)

01-02
01-05
01-11

01-12
01 ~15

01 ~19

01-22

01-25

-0.2518
-0.087

-0.2554

-0.0802
-0.0671
0.0172

0.0192

-0.0243

minimum=
maximum=

median=

Decay Model:
C C ·kt

t= o' e

-0.2554
0.0172·

-0.0836 =k t1/2 =LN(2)/(ok) 8.3

where t1/2 = half life..

years

1 Assumes.first order decay model.
Constants computed from linear least squares fit
of concentration data over time.

Calculations by: J. Schubert, TtNUS
Checked by: T. Johnston, TtNUS

Time, tRBCl , required to reach RBCl without treatment
Using maximum concentration and median slope:
Ct =;=MCS = 0.9 ug/L Co = 660 ug/L = maximum concentration in 2004

-k = -0.0836 tMCS = [Lri{Ct/Co)]/(ok)
t = LN(0.9/660)/(-0.0836) = 80 years

Note: The maximum value in 2004 (Co = 660 ug/L) was detected in well 01 T07.

This value is not shown in Table E.1-1; however, it is listed in Table 2-2 and
posted onFigure 2-2.

Using Median concentration and median slope:
Ct = RBCL = 0.9 ug/L Co = 29 ug/L = median well concentration in 2004.

-k = ~O.0836 tMCS = [Ln(C/Co)]/(-k)
t = LN(0.9/29)/(-0.0836) = 42 years

% TCE Concentration Reduction to Achieve Cleanup Goals or PRGs:
(Med-MCS)/Med 0.98· where Med = median concentration
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FIGURE E.1-9. RATE CONSTANT CALCULATIONS FOR 1,1,2,2-TETRACHlOROETHANE ATTENUATION IN GROUND WATER 

Attenuation Rate 

Well No. Constant(l) 

(yea(l) 
01-02 -0.2518 
01-05 -0.087 
01-11 -0.2554 

01-12 -0.0802 
01 ~15 -0.0671 
01 ~19 0.0172 

01-22 0.0192 

01-25 -0.0243 

1 Assumes.first order decay model. 
Constants computed from linear least squares fit 
of concentration data over time. 

Calculations by: J. Schubert, TtNUS 
Checked by: T. Johnston, TtNUS 

Slope value s.tatistics for ·boxed values to left: 

minimum= 
maximum= 

median= 

-0.2554 
0.0172· 

-0.0836 =k t1/2 =IN(2)/( -k) 

where t1/2 = half life .. 

8.3 years 

Decay Model: 
C C ·kt 

t= o' e 

First order; uses median decay rate to compute CMCS' 

where Ct = concentration at time = t. 
and Co = initial concentration (at t=O) 

Time, tRBCl , required to reach RBCl without treatment 
Using maximum concentration and median slope: 
Ct =:=MCS = 0.9 ug/l Co = 660 ug/l = maximum concentration in 2004 

-k = -0.0836 tMCS = [Lri{Ct/Co)]/( -k) 
t = IN(0.9/660)/(-0.0836) = 80 years 

Note: The maximum value in 2004 (Co = 660 ug/l) was detected in well 01 T07. 

This value is not shown in Table E.1-1; however, it is listed in Table 2-2 and 
posted onFigure 2-2. 

Using Median concentration and median slope: 
Ct = RBCl = 0.9 ug/L Co = 29 ug/l = median well concentration in 2004. 

-k = ~0.0836 tMCS = [In(C/Co)]/(-k) 
t = LN(0.9/29)/(-0.0836) = 42 years 

% TCE Concentration Reduction to Achieve Cleanup Goals or PRGs: 
(Med-MCS)/Med 0.98· where Med = median concentration 
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FIGURE E.2~9. RATE CONSTANT CALCULATIONS FOR TRICHlOROETHENE ATTENUATION IN GROUND WATER

•
01-02 -0.2657
01-05 -0.0467
01-11 -0.1538

01-12 -0.0728
01-15 0.0102

01-19 0.0275

Slope value statistics for boxed values to left:

First order; uses median decay rate to compute CMCS'

where Ct = concentration at time = t.

and Co = initial concentration (at t=O)

Well No.

01-22
01-25

Attenuation Rate
Constant(1)

-1 )

0.0142
0.0191

minimum=
maximum=

median=

Decay Model:
Ct = Co: e-kt

-0.2657
0.0275

-0.05975 t1/2 = 11.6 years

1 Assumes first order decay model.
.Constants computed from linear least squares
fit of concentration data over time.

Calculations by: J. Schubert, TtNUS
Checked by: T. Johnston, TtNUS

"

Time, tRBCL ' required to reach RBCl without treatment
Using maximum concentration and median slope:
Ct = MCS ,;" 5 ug/L Co = 620 ug/L = maximum concentration in 2004

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k)

t = LN(5/660)/(-0.05975) = 80 years

Note: The maximum value in 2004 (Co = 620 ug/L) was detected in well OH07.

This value is not shown in Table E.2-1 ; however, it is listed .in Table 2-2 and

posted on Figure 2-1.

Using Median concentration and median slope:
Ct = MCS = 5 ug/L Co = 30 ug/L = median concentration in 2004

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k)
t = LN(5/30)/(-0.05975) = 30 years

.% TCE Concentration Reduction to Achieve Cleanup Goals or PRGs:
(Med-MCS)/Med 0.96 where Med = median conqentration"
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FIGURE E.2~9. RATE CONSTANT CALCULATIONS FOR TRICHlOROETHENE ATTENUATION IN GROUND WATER 

Attenuation Rate 

Well No. Constant(1) 
(yea(1) 

01-02 -0.2657 
01-05 -0.0467 
01-11 -0.1538 

01-12 -0.0728 
01-15 0.0102 

01-19 0.0275 

01-22 0.0142 

01-25 0.0191 

1 Assumes first order decay model. 
.Constants computed from linear least squares 
fit of concentration data over time. 

Calculations by: J. Schubert, TtNUS 
Checked by: T. Johnston, TtNUS 

Slope value statistics for boxed values to left: 

minimum= 
maximum= 

median= 

-0.2657 
0.0275 

-0.05975 11.6 years 

Decay Model: 
Ct = Co: e'kt 

First order; uses median decay rate to compute CMCS' 

where Ct = concentration at time = t. 

and Co = initial concentration (at t=O) 

Time, tRBCL, required to reach RBCl without treatment 
Using maximum concentration and median slope: 
Ct = MCS ,;" 5 ug/L Co = 620 ug/L = maximum concentration in 2004 

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k) 

t = LN(5/660)/(-0.05975) = 80 years 

Note: The maximum value in 2004 (Co = 620 ug/L) was detected in well OH07. 

This value is not shown in Table E.2-1 ; however, it is listed .in Table 2-2 and 

posted on Figure 2-1. 

Using Median concentration and median slope: 
Ct = MCS = 5 ug/L Co = 30 ug/L = median concentration in 2004 

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k) 

t = LN(5/30)/( -0.05975) = 30 years 

. % TCE Concentration Reduction to Achieve Cleanup Goals or PRGs: 
(Med-MCS)/Med 0.96 where Med = median conqentration· 
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Well No.

•
FIGURE E.3-9. RATE CONSTANT CALCULATIONS FOR CHLOROFORM ATTENUATION IN GROUND WATER

Attenuation Rate
Constant(1)

(yea(1)

•

Slope value statistics for boxed values to left:01-02 -0.0357
01-05 NA
01-11 . -0.0409
01-12 -0.0376
01-15 -0.1016
01-19 -0.041

minimum=
maximum=

median=

-0.1016
-0.0357
-0.0409 t1/2 = 16.9 . years

01-22 0.0604
01-25 -0.0173

1 Assumes first order decay model.

Constants computed from linear least squares
fit of concentration data over time.

Decay Model:

C C ·kt
t = o' e .

First order; uses median decay rate to compute Cprg•

where Ct = concentration at time = t.

and Co = initial concentration (at t=O)

Calculations by: J. Schubert, TtNUS
Checked by: T. Johnston,TtNUS

Time, tRBCL ' required to reach RBCl without treatment
Using Maximum Conncetration and median slope:
Ct = MCS = 80 ug/L Co = 790 ug/L = maximum concentration in 2004

.-k = -0.0409 tMCS = [Ln(CtlCo)]/(ok)

t-= LN(80/790)/(-0.0409) = 60 years

Note: The maximum valuefn 2004 (Co = 790 ug/L) was detected in well OH07.. .

This value is not shown in Table E.3-1; however, it is listed in Table 2-2.

Using Median concentration and median slope:
Does not apply because median concentration is 2 ug/L. which is

.already less than.the MCS (80 ug/L).

)
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FIGURE E.3-9. RATE CONSTANT CALCULATIONS FOR CHLOROFORM ATTENUATION IN GROUND WATER 

Attenuation Rate 

Well No. Constant(1) 

(yea(1) . 
01-02 -0.0357 
01-05 NA 
01-11 . -0.0409 
01-12 -0.0376 

01.-15 -0.1016 

01-19 -0.041 
01-22 0.0604 
01-25 -0.0173 

1 Assumes first order decay model. 

Constants computed from linear least squares 

fit of concentration data over time. 

Calculations by: J. Schubert, TtNUS 
Checked by: T. Johnston,TtNUS 

Slope value statistics for boxed values to left: 

minimum= 
maximum= 

median= 

-0.1016 
-0.0357 
-0.0409 16.9 . years 

Decay Model: 
C 'C ·kt 

t = o· e . 
First order; uses median decay rate to compute Cprg ' 

where Ct = concentration at time = t. 

and Co = initial concentration (at t=O) 

Time, t RBCL, required to reach RBCl without treatment 
Using Maximum Conncetration and median slope: 
Ct = MCS = 80 ug/L Co = 790 ug/L = maximum concentration in 2004 

. -k = -0.0409 tMCS = [Ln(C/Co)]/( ok) 

t-= LN(80/790)/(-0.0409) = 60 years 

Note: The maximum valuefn 2004 (Co = 790 ug/L) was detected in well OH07. 

This value is not shown in Table E.3-1; however, it is listed in Table 2-2. 

Using Median concentration and median slope: 
Does not apply because median concentration is 2 ug/L, which is 

. already less than.the MCS (80 ug/L). 

) 
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TRICHLORETHENE 



TABLE E.2-1. DATA FOR RATE CONSTANT CALCULATIONS FOR TRICHLOROETHENE ATTENUATION IN
GROUND WATER

Validation
Well Date Sampled Concentration Qualifier Units In conc .
01-02 10/5/1982 36000 UG/L 10.49
01-02 11/18/1982 589000 UG/L 13.29
01-02 1/8/1985 525 UG/L 6.26
01-02 1/29/1986 66000 UG/L 11.10
01-02 9/18/01 38000 UG/L 10.55
01-02 6/27/02 30 UG/L 3.40
01-02 2/3/04 59 UG/L 4.08

01-05 10/5/1982
~

58 UG/L 4.06
01-05 1/7/1985 85.9 UG/L 4.45
01-05 1/29/1986 7 UG/L 1.95
01-05 10/9/01 550 J UG/L 6.31
01-05 6/27/02 840 UG/L 6.73
01-05 2/4/04 320 UG/L 5.77

01-11 1/11/1983 150 UG/L 5.01
01-11 1/29/1986 500 UG/L 6.21
01-11 8/30/01 180 J UG/L 5.19
01-11 6/25/02 15 UG/L 2.71
01-11 2/2/04 3 UG/L 1.10

. 01-12 1/25/1983 2300 UG/L 7.74
01-12 1/29/1986 180 UG/L 5.19
01-12 9/18/01 190 UG/L 5.25
01-12 1/29/04 220 UG/L 5.39

01-15 2/15/1983 330 UG/L 5.80

01-15 4/20/1983 145 UG/L 4.98
01-15 1/7/1985 301 UG/L 5.71

01-15 . 1/28/1986 12 UG/L 2.48
01-15 9/17/01 310 UG/L 5.74

01-15 6/27/02 360 UG/L. 5.89
. 01-15 2/2/04 51 UG/L 3.93

01-19 6/27/1983 180 UG/L 5.19

01-19 1/8/1985 221 UG/L 5.40

01-.19 1/28/1986 240 , UG/L 5.48

01-19 10/3/01 300· UG/L' 5.70

01-19 2/3/04 380 UG/L ·5.94

01-22 7/14/1983 80 UG/L 4.38

01-22 1/8/1985 117 UG/L 4.76

01-22 1/28/1986 140 UG/L 4.94

01-22 10/9/01 120 J UG/L 4.79

01-22 2/2/04 150 UG/L 5.01

01-25 1/28/1986 59 UG/L 4.08

01-25 9/19/01 65 J UG/L 4.17

01-25 6/25/02 74 UG/L 4.30

01-25 1/28/04 .. 96 UG/L 4.56•

•
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TABLE E.2-1. DATA FOR RATE CONSTANT CALCULATIONS FOR TRICHLOROETHENE ATTENUATION IN 
GROUND WATER 

Validation 
Well Date Sampled Concentration Qualifier Units In conc . 
01-02 10/5/1982 36000 UG/L 10.49 
01-02 11/18/1982 589000 UG/L 13.29 
01-02 1/8/1985 525 UG/L 6.26 
01-02 1/29/1986 66000 UG/L 11.10 
01-02 9/18/01 38000 UG/L 10.55 
01-02 6/27102 30 UG/L 3.40 
01-02 2/3/04 59 UG/L 4.08 

01-05 10/5/1982 
~ 

58 UG/L 4.06 
01-05 11711985 85.9 UG/L 4.45 
01-05 1/29/1986 7 UG/L 1.95 
01-05 10/9/01 550 J UG/L 6.31 
01-05 6/27102 840 UG/L 6.73 
01-05 2/4/04 320 UG/L 5.77 

01-11 1/11/1983 150 UG/L 5.01 
01-11 1/29/1986 500 UG/L 6.21 
01-11 8/30101 180 J UG/L 5.19 
01-11 6/25/02 15 UG/L 2.71 
01-11 2/2/04 3 UG/L 1.10 

. 01-12 1/25/1983 2300 UG/L 7.74 
01-12 1/29/1986 180 UG/L 5.19 
01-12 9/18/01 190 UG/L 5.25 
01-12 1/29/04 220 UG/L 5.39 

01-15 2/15/1983 330 UG/L 5.80 

01-15 4/20/1983 145 UG/L 4.98 
01-15 11711985 301 UG/L 5.71 

01-15 . 1/28/1986 12 UG/L 2.48 
01-15 9/17101 310 UG/L 5.74 

01-15 6/27102 360 UG/L. 5.89 
. 01-15 2/2/04 51 UG/L 3.93 

01-19 6/27/1983 180 UG/L 5.19 

01-19 1/8/1985 221 UG/L 5.40 

01-.19 1/28/1986 240 , UG/L 5.48 

01-19 10/3/01 300· UG/L' 5.70 

01-19 2/3/04 380 UG/L ·5.94 

01-22 7/14/1983 80 UG/L 4.38 

01-22 1/8/1985 117 UG/L 4.76 

01-22 1/28/1986 140 UG/L 4.94 

01-22 10/9/01 120 J UG/L 4.79 

01-22 2/2/04 150 UG/L 5.01 

01-25 1/28/1986 59 UG/L 4.08 

01-25 9/19/01 65 J UG/L 4.17 

01-25 6/25/02 74 UG/L 4.30 

01-25 1/28/04 .. 96 UG/L 4.56 
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FIGURE E.2-1. TEMPORAL GROUND WATER DATA FOR WELL 01-02

TRICHLOROETHENE
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TRICHLOROETHENE 
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y = -0.2518x + 31.545 
(where: x = Year - 1900) 

------ -------- -- ------ ----

3 L-______________________________ .-____________ -. __________________________ ~ 

1982 1987 1992 1997 2002 

Year 



e e

FIGURE E.2-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05
TRICHLOROETHENE
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y = 0.1419x - 8.3668

(where: x = Year - 1900)
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FIGURE E.2-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05 
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y = 0.1419x - 8.3668 

(where: x = Year - 1900) 
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FIGURE E.2-3. TEMPORAL GROUND WATER DATA FOR WELL 01-11 
TRICHLOROETHENE 
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FIGURE E.2-4. TEMPORAL GROUND WATER DATA FOR WELL 01-12
TRICHLOROETHENE
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FIGURE E.2-4. TEMPORAL GROUND WATER DATA FOR WELL 01-12 
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y = ·0.0728x + 12.699 
(where: x = Year - 1900) 
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FIGURE E.2-5. TEMPORAL GROUND WATER DATA FOR WELL 01-15
TRICHLOROETHENE

y = 0.01 02x + 3.994

(where: x = Year - 1900)
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FIGURE E.2-5. TEMPORAL GROUND WATER DATA FOR WELL 01 -15 
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FIGURE E.2-6. TEMPORAL GROUND WATER DATA FOR WELL 01-19
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FIGURE E.2-6. TEMPORAL GROUND WATER DATA FOR WELL 01-19 
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FIGURE E.2-7. TEMPORAL GROUND WATER DATA FOR WELL 01-22
TRICHLOROETHENE
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FIGURE E.2-7. TEMPORAL GROUND WATER DATA FOR WELL 01-22 
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FIGURE E.2-S. TEMPORAL GROUND WATER DATA FOR WELL 01-25

TRICHLOROETHENE
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• -FIGURE E.2-9. RATE CONSTANT CALCULATIONS FalCHlOROETHENE ATTENUATION IN GROUND WATER •
01-02 -0.2657·
01-05 -0.0467

01-11 -0.1538

01-12 -0.0728
01-15 0.0102

01-19 0.0275

Slope value statistics for boxed values to left:

First order; uses median decay rate to compute CMCS'

where Ct = concentration at time = t.

and Co = initial concentration (at t=O)

Well No.

01-22
01-25

Attenuation Rate
Constant(1)

-1 )

0.0142
0.0191

minimum=
maximum=

median=

Decay M.odel:
C C -kt

t = o' e

.-0.2657
. 0.0275
-0.05975 t1/2 = 11.6 years

1 Assumes first order decay modeL
Constants computed from linear ieast squares fit of decay data.

. Time, tRBCll required to reach RBCl without treatment
Using maximum concentration and median slojle:
Ct = MCS = 5 ug/L Co = 660 ug/L= maximum concentration in 2004

-k = -0.05975 tMCS = [Ln(C/Co)]l(-k)
t = LN(5/660)/(-0.05975) = 80 years

Using Median concentration and median slope:
Ct· = MCS = 5 ug/L Co = 30 ug/L = median concentration in 2004

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k)
t = LN(5/30)/(-0.05975) = 30 years

% TCE C~ncentration Reduction, to Achieve Cleanup Goals or PRGs:
(Med-MCS)/Med 0.96 where Med = median concentration

Calculations by: J. Schubert, TtNUS
Checked by: T. Johnston, TtNUS

• -FIGURE E.2-9. RATE CONSTANT CALCULATIONS FalCHlOROETHENE ATTENUATION IN GROUND WATER • 
Attenuation Rate 

Well No. Constant(1) 
(yea(1) 

01-02 -0.2657· 
01-05 -0.0467 
01-11 -0.1538 

01-12 -0.0728 
01-15 0.0102 

01-19 0.0275 

01-22 0.0142 
01-25 0.0191 

1 Assumes first order decay modeL 
Constants computed from linear ieast squares fit of decay data. 

Calculations by: J. Schubert, TtNUS 
Checked by: T. Johnston, TtNUS 

Slope value statistics for boxed values to left: 

minimum= 
maximum= 

median= 

Decay M.odel: 
C C ·kt 

t = o' e 

.-0.2657 
. 0.0275 
-0.05975 t1/2 = 11.6 years 

First order; uses median decay rate to compute CMCS' 
where Ct = concentration at time = t. 

and Co = initial concentration (at t=O) 

. Time, tRBCl! required to reach RBCl without treatment 
Using maximum concentration and median slojle: 
Ct = MCS = 5 ug/L Co = 660 ug/L= maximum concentration in 2004 

-k = -0.05975 tMCS = [Ln(C/Co)]!(-k) 
t = LN(5/660)/(-0.05975) = 80 years 

Using Median concentration and median slope: 
Ct' = MCS = 5 ug/L Co = 30 ug/L = median concentration in 2004 

-k = -0.05975 tMCS = [Ln(C/Co)]/(-k) 
t = LN(5/30)/(-0.05975) = 30 years 

% TCE C~ncentration Reduction, to Achieve Cleanup Goals or PRGs: 
(Med-MCS)/Med 0.96 where Med = median concentration 
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CHLOROFORM
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APPENDIX E.3 

CHLOROFORM 
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TAI;JLE E.3-1. DATA FOR RATE CONSTANT CALCULATIONS FOR CHLOROFORM ATTENUATION IN
GROUND,WATER

Validation
Well Date Sampled Concentration Qualifier Units In conc
01-02 10/5/1982 2000 . UG/L 7.60
01-02 11/18/1982 1 U UG/L 0.00
01-02 ' 1/8/1985 1 U UG/L 0.00
01-02 9/18/01 840 J UG/L ,6.73
01-02 6/27/02 1 UG/L 0.00
01-02 2/3/04 1.5 UG/L' 0.41

01-05 10/5/1982 1 U UG/L 0.00
01-05 1n/1985 1 U UG/L 0.00
01-05 2/4/04 1 U UG/L 0.00
01-05 10/3/01 1 BU UG/L 0.00'
01-05 6/27/02 1 U, UG/L 0.00

01-11 1n/1985 1 U UG/L 0.00
01-11 1/29/1986 20 UG/L 3.00
01-11 8/30/01 15 UG/L 2.71
01-11 6/25/02 ' 1 J . UG/L 0.00
01-11 2/3/04 1 U UG/L 0.00

,

01-12 1/25/1983 53 UG/L 3.97
01-12 1n/1985 13 UG/L 2.56
01-12 1/29/1986 5 UG/L 1.61
01-12 9/18/01 9 BJ UG/L 2.20
01-12 1/29/04 \ 9 BJ UG/L 2.20

01-15 2/15/1983 39 UG/L 3.66
01-15 ' 4/20/1983 8 UG/L ,2.08
01-15 1n/1985 13.8 UG/L 2.62 '

01-15 6/27/02 6 UG/L 1.79
01-15 2/2/04 1 UG/L 0.00

,

01-19 6/27/1983 15 ' UG/L 2.71 ;

01-19 1/8/1985 10 UG/L 2.30
01-19 1/28/1986 14 UG/L 2.64
01:19 10/3/01 27 J UG/L 3.30
01-19 2/3/04 2 J UG/L 0.69

01-22 7/14/1983 4 UG/L' 1.39
01-22 1/8/1985 4.4 UG/L 1.48
'01-22 1/28/1986 8 UG/L 2.08
01-22 10/3/01 15 .. J UG/L 2.71
01-22 2/2/04 15 UG/L 2.71

01-25 ' 1/28/1986 5 U UG/L 1.61

01-25 9/19/01 7 J UG/L 1.95

01-25 6/25/02 6 UG/L 1.79

01-25 '1/28/04 7 .UG/L 1.95
-

•

• 

, 

• 

• 

TAI;JLE E.3-1. DATA FOR RATE CONSTANT CALCULATIONS FOR CHLOROFORM ATTENUATION IN 
GROUND,WATER 

Validation 
Well Date Sampled Concentration Qualifier Units In conc 
01-02 10/5/1982 2000 - UG/L 7.60 
01-02 11/18/1982 1 U UG/L 0.00 
01-02 ' 1/8/1985 1 U UG/L 0.00 
01-02 9/18/01 840 J UG/L ,6.73 
01-02 6/27/02 1 UG/L 0.00 
01-02 2/3/04 1.5 UG/L' 0.41 

01-05 10/5/1982 1 U UG/L 0.00 
01-05 1n/1985 1 U UG/L 0.00 
01-05 214/04 1 U UG/L 0.00 
01-05 10/3/01 1 BU UG/L 0.00' 
01-05 6/27/02 1 U, UG/L 0.00 

01-11 1n/1985 1 U UG/L 0.00 
01-11 1/29/1986 20 UG/L 3.00 
01-11 8/30101 15 UG/L 2.71 
01-11 6/25/02 ' 1 J . UG/L 0.00 
01-11 213/04 1 U UG/L 0.00 

01-12 1/25/1983 53 UG/L 3.97 
01-12 1n/1985 13 UG/L 2.56 
01-12 1/29/1986 5 UG/L 1.61 
01-12 9/18/01 9 BJ UG/L 2.20 
01-12 1/29/04 \ 9 BJ UG/L 2.20 

01-15 2115/1983 39 UG/L 3.66 
01-15 ' 4/20/1983 8 UG/L ,2.08 
01-15 1n/1985 13.8 UG/L 2.62 ' 
01-15 6/27/02 6 UGiL 1.79 
01-15 212/04 1 UG/L 0.00 

, 

01-19 6/27/1983 15 ' UG/L 2.71 ; 
01-19 1/8/1985 10 UG/L 2.30 
01-19 1/28/1986 14 UG/L 2.64 
01:19 10/3/01 27 J UG/L 3.30 
01-19 213/04 2 J UG/L 0.69 

01-22 7/14/1983 4 UG/L' 1.39 
01-22 1/8/1985 4.4 UG/L 1.48 
'01-22 1/28/1986 8 UG/L 2.08 
01-22 10/3/01 15 .. J UG/L 2.71 
01-22 212/04 15 UG/L 2.71 

01-25 . 1/28/1986 5 U UG/L 1.61 
01-25 9/19/01 7 J UG/L 1.95 
01-25 6/25/02 6 UG/L 1.79 
01-25 ' 1/28/04 7 .UG/L 1.95 

-
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FIGURE E.3-1. TEMPORAL GROUND WATER DATA FOR WELL 01-02 
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y = -0.0357x + 5.7604 
(where: x = Year - 1900) 
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FIGURE E.3-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05

CHLOROFORM

1.0 I I

0.8

~

...J

m
2-
c:
0
+: 0.6III...-c:
4)
0
c:
0
u
E...
.2 0.4
0..
.2
.s=
U
.E

0.2

y=O

0.0 I • • ,.. • I

e

1982 1987 1992

Year

1997 2002

:::J a, 
:l 
~ 

!: 
0 
+' ., ... -!: Q) 
(J 
!: 
0 
u 
E ... 
0 -0 ... 
0 
:E 
u 
.E 

FIGURE E.3-2. TEMPORAL GROUND WATER DATA FOR WELL 01-05 
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FIGURE E.3-3 TEMPORAL GROUND WATER DATA FOR WELL 01-11
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FIGURE E.3-4. TEMPORAL GROUND WATER DATA FOR WELL 01-12
CHLOROFORM
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FIGURE E.3-4. TEMPORAL GROUND WATER DATA FOR WELL 01-12 
CHLOROFORM 
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FIGURE E.3-5. TEMPORAL GROUND WATER DATA FOR WELL 01-15
CHLOROFORM
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FIGURE E.3-5. TEMPORAL GROUND WATER DATA FOR WELL 01-15 
CHLOROFORM 

y = -0. 1016x + 11 .318 ....... 

(where: x = Year - 1900) 
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FIGURE E.3-6. TEMPORAL GROUND WATER DATA FOR WELL 01-19
CHLOROFORM
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FIGURE E.3-S. TEMPORAL GROUND WATER DATA FOR WELL 01 -19 
CHLOROFORM 

y = -0.041 x + 6.0901 

_ _ _ (where: x = Year - 1900) 
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FIGURE E.3-7. TEMPORAL GROUND WATER DATA FOR WELL 01-22
CHLOROFORM
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FIGURE E.3-8. TEMPORAL GROUND WATER DATA FOR WELL 01-25
CHLOROFORM
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,;;;.- (where: x = Year - 1900) 

1.6 

1.4 

1.2 

1.0 L-________________________________________________________________ ,-__________ __ 

1982 1987 1992 1997 2002 

Year 



•
Well No.

'FIGURE E.3-9. RATE,CONSTANTCAlCUlATIONS. CHLOROFORM ATTENUATION IN GROUND WATER

Attenuation Rate
Constant(1)

-1 )

•
Slope value statistics for boxed values to left:01-02 -0.0357

01-05 NA
01-11 -0.0409
01-12 -0.0376

01-15 -0.1016

01-19 -0.041

minimum=
maximum:

median=

-0.1016
-0.0357

-0.0409 t1d= 16.9 years

01-22
, 01-25

0.0604
-0.0173

1 Assumes first order decay model.

Constants computed from linear least squares fit of decay data.

Decay Model:
C C -kt

t = o' e

First order; uses median decay rate to compute Cprg•

where Ct = concentration at time = t.
and Co = initial concentration (at t=O)

Calculations by: J. Schubert, TtNUS

Checked by: T. Johnston, 1tNUS

Time, tRBCll required to reach RBCl without treatment
Using Maximum Conncetration and median slope:
Ct = MCS = 80 ug/L Co = 790 ug/L = maximum concentration in 2004

-k = -0.0409 tMCS =, [Ln(ClCo)]l(-k)

t = LN(80n90)/(-0.0409) = 60 years

Using Median concentration and median slope:
Does not apply because median concentration is 2 ug/L, which is
already less than the MCS (80 ug/L).

• 'FIGURE E.3-9. RATE,CONSTANTCAlCUlATIONS. CHLOROFORM ATTENUATION IN GROUND WATER • 
Well No. 

01-02 
01-05 
01-11 
01-12 
01-15 

Attenuation Rate 
Constant(1) 

{yea(l) 
-0.0357 

NA 
-0.0409 
-0.0376 
-0.1016 

01-19 -0.041 
01-22 0.0604 
01-25 -0.0173 

Slope va.lue statistics for boxed values to left: 

minimum= 
maximum: 
median= 

Decay Model: 

-0.1016 
-0.0357 
-0.0409 16.9 years 

1 Assumes first order decay model. Ct = Co • e·kt 
First order; uses median decay rate to compute Cprg ' 

where Ct = concentration at time = t. 

Constants computed from linear least squares fit of decay data. 

Calculations by: J. Schubert, TtNUS 
Checked by: T. Johnston, 1"tNUS 

and Co = initial concentration (at t=O) 

Time, tRBCl! required to reach RBCl without treatment 
Using Maximum Conncetration and median slope: 
Ct = MCS = 80 ug/L Co = 790 ug/L = maximum concentration in 2004 

-k = -0.0409 tMCS =, [Ln(ClCo)]/( -k) 

t = LN(80n90)/(-0.0409} = 60 years 

Using Median concentration and median slope: 
Does not apply because median concentration is 2 ug/L, which is 
already less than the MCS (80 ug/L). 
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'TABLE E.1-1. DATAFOR RATE CONSTANT CALCULATIONS FOR 1;1,2,2-TETRACHLOROETHANE'
ATTENUATION IN GROUND WATER,

Validation
Well Date Sampled Concentration Qualifier Units In conc
01-02 10/5/1982 36000 UG/L 10.49
01-02 11/18/1982 589000 UG/L 13.29
01-02 1/8/1985 525 UG/L 6.26
01-02 1/29/1986 66000 UG/L 11.10
01-02 ' 9/18/01 38000 UG/L 10.55 '
01-02 6/27/02 30 UG/L 3.40
01-02 2/3/04 59 UG/L 4.08

01-05 10/5/1982 58 ' UG/L 4.06
01-05 1/7/1985 85.9 UG/L 4.45
01-05 1/29/1986 7 UG/L , 1.95
01-05 10/3/01 9 J UG/L 2'.20
01-05 6/27/02 8 UG/L 2.08
01-05 2/4/04 6 'UG/L, 1.19

01-11 1/7/1985 138 UG/L' 4.93
01-11 1/29/1986 760 UG/L 6.63
61-11 ,8/30/01 170 UG/L' 5.14
01-11 6/25/02 1 UG/L 0.00
01-11 2/3/04 1 U UG/L . 0.00

Oh12 1/25/1983 6000 UG/L 8.70,
01-12 1/7/1985 518 ' ,

UG/L 6.25
01-12 ,1/29/1986 280 UG/L 5.63
01-12 9/18/01 230 UG/L 5.44
01-12 1/29/04 320 UG/L 5.77

01-15 2/15/1983 1500 UG/L 7.31
01-15 4/20/1983 1450 UG/L 7.28
01-15 1/7/1985 230 UG/L 5.44
01-15 1/28/1986 27 UG/L 3.30
01-15 09/17/01 250 UG/L 5.52
01-15 06/27/02 230 UG/L 5.44
01-15 02/02/04 49 UGIL 3.89

01-19 1/8/1985 146 UGIL 4.98
,01-19 1/28/1986 300 UG/L 5.70
01-19 10/03/01 .270 UG/L 5.60
01-19 02/03/04 280 UGIL 5~63

01-22 7/14/1983 50 UG/L' 3.91
01-22 1/8/1985 65.3 . UG/L. '. 4.18
01-22 1/28/1986 120 UG/L 4.79
01-22 10/9/01 150 J UGIL 5.01
01-22 2/2/04 71 UG/L 4.26

,01-25 1/28/86 42 UG/L. 3.74 '
0,1-25 9/19/01 32 UGIL 3.47
01-25 6/25/02 24 UG/L 3.18
01-25 1/28/04 29 UG/L 3.37 .

• 

• 

• 

'TABLE E.1-1. DATAFOR RATE CONSTANT CALCULATIONS FOR 1;1,2,2-TETRACHLOROETHANE' 
ATTENUATION IN GROUND WATER, 

Validation 
Well Date Sampled Concentration Qualifier Units h, conc 
01-02 10/5/1982 36000 UG/L 10.49 
01-02 11/18/1982 589000 UG/L 13.29 
01-02 1/8/1985 525 UG/L 6.26 
01-02 1/29/1986 66000 UG/L 11.10 
01-02 ' 9/18/01 38000 UG/L 10.55 ' 
01-02 6/27/02 30 UG/L 3.40 
01-02 2/3/04 59 UG/L 4.08 

01-05 10/5/1982 58 ' UG/L 4.06 
01-05 1/7/1985 85.9 UG/L 4.45 
01-05 1/29/1986 7 UG/L , 1.95 
01-05 10/3/01 9 J UG/L 2'.20 
01-05 6/27/02 8 UG/L 2.08 
01-05 2/4/04 6 'UG/L, 1.79 

01-11 1/7/1985 138 UG/L' 4.93 
01-11 1/29/1986 760 UG/L 6.63 
61-11 ,8/30/01 170 UG/L' 5.14 
01-11 6/25/02 1 UG/L 0.00 
01-11 2/3/04 1 U UG/L . 0.00 

01"12 1/25/1983 6000 UG/L 8.70, 
01-12 1/7/1985 518 ' , 

UG/L 6.25 
01-12 ,1/29/1986 280 UG/L 5.63 
01-12 9/18/01 230 UG/L 5.44 
01-12 1/29/04 320 UG/L 5.77 

01-15 2/15/1983 1500 UG/L 7.31 
01-15 4/20/1983 1450 UG/L 7.28 
01-15 1/7/1985 230 UG/L 5.44 
01-15 1/28/1986 27 UG/L 3.30 
01-15 09/17/01 250 UG/L 5.52 
01-15 06/27/02 230 UG/L 5.44 
01-15 02/02/04 49 UGIL 3.89 

01-19 1/8/1985 146 UGIL 4.98 
,01-19 1/28/1986 300 UG/L 5.70 
01-19 10/03/01 ,270 UG/L 5.60 
01-19 02/03/04 280 UGIL 5~63 

01-22 7/14/1983 50 UG/L' 3.91 
01-22 1/8/1985 65.3 . UG/L. '. 4.18 
01-22 1/28/1986 120 UG/L 4.79 
01-22 10/9/01 150 J UGIL 5.01 
01-22 2/2/04 71 UG/L 4.26 

,01-25 1/28/86 42 UG/L. 3.74 ' 
0,1-25 9/19/01 32 UGIL 3.47 
01-25 6/25/02 24 UG/L 3.18 
01-25 1/28/04 29 UG/L 3.37 . 
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E.4 TEMPORAL TRENDS IN CONTAMINANT MASS
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•
Prepared By: J.P. Kumar CONCEPTUAL PROCESS DESIGN

CMS-ALTERNATIVE 3
MGBG,CRANE

August 6. 2004

Year 1 Treatment for 12 months

PBA (sqlt)
njection well spacing:
~umber of Injection Points:

12,000 sq ft

""",,,,,,,,,,,,,,,,,1,,,,5 It '
E!a~5$l

lume Area (sq It)
njection well spacing:
~umberof Injection Points:

277.000 sq It
15 It

~~~Ikt?,[jj

Treatment in Years 6 and 11 would cover 50 percent and 25 percent of the injection points

Process Requirements (lactate and dilution water feed rate):

Estimated volume of sat zone influenc;iJ in treatment duration:
(15 It tall rectangular wedge. east and north of each injection point x within 15 It distance)

338 cu It
wl!J~""'lm;rn,r(1'1'!l!"li'[t;;m.."".""~"1·,;'1!'l:tt'cr,'(2;?52]Jgal
(See conceptual sketch of sat zone influenced by injection depicted to the right)

~
I
I
I
I
I

Arrow directions towards
lactate migration direction·

north and east migration rate=
15 IVyr ,

Injection
Point (at
ground
surface)

Soluble lactate migration
rate (assume)

15 ItIyr

14.0 Ib 100%

71553.8 mgll conc
7%

Ibas60%
gal as 60%
gal (for 10:1 dilution)
gal (diluted product)

4000 mgllTarget Conc in PBA:

Volume of saturated zone to be influenced in 12 moriths per location:
2525 gal .

Mass of lactate required (at 60%) strength per location:
Target conc x Vol of water x1/60%

_.~t4O.'!lbllocationas 60% strength
Assume injection frequency: 2 months'
Injected mass per location each event:
Injected volume per loc each event:
Dilution water per loc each event:

Total dilute lactate:
(per injection point per location)••

Ibas60%
gal as 60%
gal (for 10:1 dilution)
gal (diluted product)

Outer Plume Area injection points:
Target Conc in aquifer. 1000 mg/L
Volume of saturated zone to be influenced in 12 months per location:

2525 gal
Mass of lactate required (at 60%) strength per location:
Target conc x Vol of water x1/60%

~;;;,",,,;,;&r;;,.;,;;;.,'"""'~;""'i!f""$5""'i""'IPii""Q!?a""""""tib""'in""';~""~5""60""'%""·!$""tre""W='~th""'."""me""'i~""'i';""'·,-.ii
Assume injection frequency: 2 months
Injected mass per location each event:
Injected volume per loc each event:
Dilution water per loc'each event:

Total dilute lactate:
(per injection point per location)

3,5 Ib 100%

71553.8 mgll conc
• 7%

11.8 sq It (15 It x 3 inch dia hole)
176.7 cu IVyr
0.5 cu ftIday

lI'B~$,'~%1d&'Y§'~

Estimate injection duration:
Estimate duration for one well volume to disperse at the rate of groundwater flow rate in PBA
Migration rate per year= 15 It
One well injection surface area";
Dispersion rate per one well volume:

, Duration for dispersion 'in source area:

•
~~yellow highlights indicate key assumptions or parameters.

• 

•• 

• 

Prepared By: J.P. Kumar 

Year 1 Treatment for 12 months 

PBA (sqlt) 
njection well spacing: 
~umber of Injection Points: 

lume Area (sq It) 
njection well spacing: 
~umber of Injection Points: 

12,000 sq ft 

""",,,,,,,,,,,,,,,,1,,,,5 It . 
E.!a~5$l 

277,000 sq It 
15 It 

~!;;~!ktW1 

CONCEPTUAL PROCESS DESIGN 
CMS-ALTERNATIVE 3 

MGBG,CRANE 

Treatment in Years 6 and 11 would cover 50 percent and 25 percent of the injection points 

Process Requirements (lactate and dilution water feed rate): 

Target Conc in PBA: 4000 mgll 

August 6, 2004 

Estimated volume of sat zone influenc;il in treatment duration: 
Soluble lactate migration 

rate (assume) 
(15 It tall rectangular wedge, east and north of each injection point x within 15 It distance) 

338 cu It 
m~~""'l%1;rnA1'1'll!"!i'[t;-.""~'"'1· ·,'1!:l:£f'~"2;?52]Jgal 
(See conceptual sketch of sat zone influenced by injection depicted to the right) 

Volume of saturated zone to be influenced in 12 moriths per location: 
2525 gal . 

Mass of lactate required (at 60%) strength per location: 
Target conc x Vol of water xl/60% 

_.~t4Qllb/iocation as 60% strength 
Assume injection frequency: 2 months' 
Injected mass per location each event: 
Injected volume per loc each event: 

as6O% 
as 60% 

Dilution water per loc each event: 
Total dilute lactate: 
(per injection point per location) 

Outer Plume Area injection points: 
Target Cone in aquifer: 1000 mglL 
Volume of saturated zone to be influenced in 12 months per location: 

2525 gal 
Mass of lactate required (at 60%) strength per location: 

(for 10:1 dilution) 
(diluted product) 

Target conc x Vol of water xl/60% 
~iii:i="';';2, iml-::",",' .;';;'~~"if""'25""'!""'IPii"'Q!?a'TI"';::'tib""i6""';~""'~5""'6O~%m<'-;$P.'!tre'l"W""'~th""'_""· ""', ~i~'!I"i'~,;l'm","""~ 

Assume injection frequency: 2 
Injected mass per location each event: 
Injected volume per loc each event: 
Dilution water per loc'each event: 

Total dilute lactate: 
(per injection point per location) 

Estimate injection duration: 

as 60% 
(for 10: 1 dilution) 
(diluted product) 

Estimate duration for one well volume to disperse at the rate of groundwater flow rate in PBA 
Migration rate per year= 15 It 
One well injection surface area"; 
Dispersion rate per one well volume= 

. Duration for dispersion 'in source area: 

11.8 sq It 
176.7 

~~yellow highlights indicate key assumptions or parameters . 

14.0 Ibl00% 

71553.8 mgll conc 
7% 

3.5 Ib 100% 

71553.8 mgll cone 
• 7% 

15 It/yr 

Injection 
Point (at 
ground 
surface) 

I 
I 
I 

~ 
I 
I 

II 

I!I ••• ~:;;;;;--, I~ 
I 
I 
I 
I 
I~===~ 

Arrow directions towards 
lactate migration direction· 

north and east migration ratEl= 
15 IVyr . 



Prepared By: J.P. Kumar SUMMARY OF PROCESS.REQUIREMENTS
CMS-ALTERNATIVE 3

MGBG.CRANE

Aug 6. 2004

e-
Source Area Outer Plume

eosthem Year 11 (Year 11
Mass of Na-Lactate (Ib) 7.486 43,200

Drums of Na-Lactate (total) 12 72

Mass of lacatate and volume of
water are assumed to be 50

percent of the above in Year 6
treatment and 25 percent of the

above in Year 11 treatment.

Number of Injection Points 53 1231

Duration for drillinQ (davs) .27 616

Duration for injection (days) 6.5

Number of Injection Events 6 6

Drums of Na-Lactate per
2 12

injection event
Potable water volume per

1,144 6,600iniPMinn .n

Total volume per. injection
eventioall 1.258 7.260

Volume per point per event(gal) 23.6 5.9

Diluted lactate feed rate
(average required over 7 days
@ 10 hr onerationldav) (ooh): 17.97 103.72

, Ave pump feed rate for all
injection points (gpm):

0.30 1.73

Comments

Number of injection points will reduce to 50
percent in Year 6 and 25 percent in Year 11
Assume 2 locations per day. one drill rig

Source area injection controls duration

Number of injection events will remain the
same in Year 6 and Year 11

Number of drums will reduce proportionally
in Years 6 and 11
vOlume 01 water Will reouce proponlonally In

Years 6 and 12

Total volume of water will reduce
proportionally in Years 6 and 12
Volume per Point per event will remain the
same in all treatment years

Diluted lactate feed rate will reduce in Years 6 and 11

Pump feed rate will reduce in Years 6 and 11. can use
the same equipment and throttle or reduce volumes per
batch

•

•

Prepared By: J.P. Kumar 

, 

eosthem 
Mass of Na-Lactate lib) 

Drums of Na-Lactate (total) 

Mass of lacatate and volume of 
water are assumed to be 50 

percent of the above in Year 6 
treatment and 25 percent of the 

above in Year 11 treatment. 

Number of Injection Points 

Duration for drilling (days) 

Duration for injection (days) 

Number of Injection Events 

Drums of Na-Lactate per 
injection event 

Potable water volume per 
ini<>Minn event Inall 

Total volume per. injection 
eventioall 

Volume per point per event(gal) 

Diluted lactate feed rate 
(average required over 7 days 
@ 10 hr ooeration/day) (gph): 

Ave pump feed rate for all 
injection points (gpm): 

Source Area 
Year 1) 

7,486 

12 

53 

.27 

6.5 

6 

2 

SUMMARY OF PROCESS.REQUIREMENTS 
CMS-ALTERNATIVE 3 

MGBG,CRANE 

Outer Plume 
(Year 1) 

43,200 

72 

1231 

616 

6 

12 

Comments 

Number of injection points will reduce to 50 
percent in Year 6 and 25 percent in Year 11 
Assume 2 locations per day, one drill rig 

Source area injection controls duration 

Number of injection events will remain the 
same in Year 6 and Year 11 

Number of drums will reduce proportionally 
in Years 6 and 11 

1,144 6,600 
vOlume 01 water Will reouce proponionallY In 

Years 6 and 12 

1,258 

23.6 

17.97 

0.30 

7,260 

5.9 

103.72 

1.73 

Total volume of water will reduce 
proportionally in Years 6 and 12 
Volume per paint per event will remain the 
same in all treatment years 

Diluted lactate feed rate will reduce in Years 6 and 11 

Pump feed rate will rEiduce in Years 6 and 11, can use 
the same equipment and throttle or reduce volumes per 
batch 

Aug 6, 2004 

.-
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.~. Alternative 2

Every Other Year

water - collect 16 samples from 14 wells, labor - say 2 people for 6 days
1 day'- prep, collect supplies, forms, etc., 1 day travel

total.: 2 people 8 days, 12 hour days

cost item number costlhr hours costlday days total cost
supervisor 1 $40 96 $3,840
laborer 1 $32 96 '$3,072
cars & gas 1 $70 6 $420
ship, supplie 1 $300 6 $1,800 .

TOTAL COST PER ROUND $9,132

$453" x 16 = $ 7,248 per round•

AnalysislWater - per round
parameter
TCl VOCs
anions (chloride, sulfate, nitrate, nitl
.methane, ethene, ethane
field test kit
bubble strip sampler'
Total per sample

medium·
water
water
water

unit cost
$185.00
$ 60.00
$125.00
$ 50.00
$ 33.00
$ 453.00

ORP/DO (2)
Water level (2)
2-Way Radio (2)
Total per round

$7,248.00 + $ 760 =

$ 600.00
$ 60.00
$100.00
$ 760.00

$ 8,008

•

.~. Alternative 2 

Every Other Year 

water - collect 16 samples from 14 wells, labor - say 2 people for 6 days 
1 day'- prep, collect supplies, forms, etc., 1 day travel 

total.: 2 people 8 days, 12 hour days 

cost item number costlhr hours costlda~ da~s total cost 

• 

supervisor 1 $40 96 
laborer 1 $32 96 
cars & gas 
shie, su'~plie 1 

TOTAL COST PER ROUND 

Analysis/Water - per round 
parameter medium· 
TCl VOCs water 
anions (chloride, sulfate, nitrate, nitl water 
. methane, ethene, ethane water 
field test kit 
bubble stri~ sampler' 
Total per sample 

$453" x 16 = $ 7,248 per round 

ORP/DO (2) 
Water level (2) 
2-Way Radio (2) 
Total per round 

$7,248.00 + $ 760 = 

• 

$70 
$300 

unit cost 
$185.00 
$ 60.00 
$125.00 
$ 50.00 
$ 33.00 
$ 453.00 

$ 600.00 
$ 60.00 
$100.00 
$ 760.00 

$ 8,008 

$3,840 
'$3,072 

6 $420 
6 $1,800 . 

$9,132 



Present
Worth
57,169

$16,709
$0

$14,604
$28,645
$12,747

$0
$11,139

$0
$88,208

$0
$8,498

$0
$7,426

$14,543
$6,488

$0
$5,665

$0
$44,799

$0· .
$4,326

$0
$3,771

$10,914
$3,292

$0
$2,871

$0
$7,770

1.000
0.935
0.873
0.816
0.763
d.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444
0.415
0.388
0.362
0.339
0.317
0.296
0.277
0.258
0.242
0.226
0.211
0.197
0.184
0.172
0.161
0.150
0.141
0.131

Annual Discount
Rate at 7%

57,169

Total Year
Cost

$19,140
$0

$19,140
$40,175
$19,140

$0
$19,140

$0
$173,638

$0
$19,140

.$0
$19,140
$40,175
$19,140

$0
$19,140

$0
$173,638

$0
$19,140

$0
$19,140
$59,315
$19,140

$0
$19,140

$0
$59,315

Annual
Cost

$19,140
$0

$19,140
$40,175
$19,140

$0
$19,140

$0
$59,315

$0
$19,140

$0
$19,140
$40,175
$19,140

$0
$19,140

$0
$59,315

$0
$19,140

$0
$19,140
$59,315
$19;140

$0
$19,140

$0
$59,315

57,169-

Capita
Cost

$114,323

$114,323

o
1
2
3
4
5

NAVAL SURFACE WARFARE CENTER CRANE
CRANE, INDIANA
SWMU1 .
ALTERNATIVE 2: MONITORED .NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS
Present Worth Analysis

, 6
7
8
9

10
Ad-iV\~+l g
~trJ_t~ "I 13

(9-1;.' 3~4
(.2-GJD , 15

16
17
18
19
20
21
22
23
24
25
26

_27
28
29
30

1_ I J

~l;~lb-Z>
e;f-N F-.lJ~~

L-TM

TOTAL PRESENT WORTH $349,586

. balsam9\Crane\SWMU 1\Alt 2.xls\pwa

• •
5/11/200J!; 2:02 PM

•• .'

NAVAL SURFACE WARFARE CENTER CRANE 
CRANE, INDIANA 
SWMU1 . 
ALTERNATIVE 2: MONITORED .NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS 
Present Worth Analysis 

o 
1 
2 
3 
4 
5 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

.27 
28 
29 
30 

Capital 
Cost 

57,169' 

$114,323 

$114,323 

Annual 
Cost 

$19,140 
$0 

$19,140 
$40,175 
$19,140 

$0 
$19,140 

$0 
$59,315 

$0 
$19,140 

$0 
$19,140 
$40,175 
$19,140 

$0 
$19,140 

$0 
$59,315 

$0 
$19,140 

$0 
$19,140 
$59,315 
$19;140 

$0 
$19,140 

$0 
$59,315 

$19,140 
$0 

$19,140 
$40,175 
$19,140 

$0 
$19,140 

$0 
$173,638 

$0 
$19,140 

.$0 
$19,140 
$40,175 
$19,140 

$0 
$19,140 

$0 
$173,638 

$0 
$19,140 

$0 
$19,140 
$59,315 
$19,140 

$0 
$19,140 

$0 
$59,315 

Annual Discount 
Rate at 7% 

1.000 
. 0.935 

0.873 
0.816 
0.763 
d.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
0.131 

TOTAL PRESENT WORTH 

. balsam9\Crane\SWMU 1\Alt 2.xls\pwa 

• • 

Present 
Worth 
57,169 

$16,709 
$0 

$14,604 
$28,645 
$12,747 

$0 
$11,139 

$0 
$88,208 

$0 
$8,498 

$0 
$7,426 

$14,543 
$6,488 

$0 
$5,665 

$0 
$44,799 

$0· . 
$4,326 

$0 
$3,771 

$10,914 
$3,292 

$0 
$2,871 

$0 
$7,770 

$349,586 

5/11/200J!; 2:02 PM 

• .' • 



- SURFACE WARFARE CENTER CRANE •.
~.INDIANA

.SWMU1
• ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS
CAPITAL COST· YEAR 0

Item
lPR-OJECT PLANNING

1.1 Prepare Remedial Action Plan
2 MOBILIZATION/DEMOBILIZATION

2.1 Mobilize/Demobilize Drill Rig
3 DECONTAMINATION

3.1 Decontamination of Drill Rig
4 MONITORING WELL INSTALLATION

4.1 Overburden Drilling, 15 It per hole, 1 hole
4.2 Bedrock Coring, 15 It per hole, 1 hole
4.3 2" PVC Monitoring Well, 1 @ 30 It
4.4 Well Casing, 1 @ 15 It
4.5 Flush-mount Cover with Roadbox
4.6 Well Development, 4 hr per well

4.7(a) Install Bladder Pump
4.7(b) Teflon Tubing
4.7(c) Pump controller & accessory

4.8 Overnight Geologists

100

15
15
30
15
1
4

32
32

2
2

~ubcontract

hr

Is $5,000.00

Is $500.00

If $40.00
If $50.00
It $21.00
It $48.00

ea $500.00
hr $150.00
ea
ea
ea
ea

•
Unit Cost Extended COst

Material Labor Equi ment Subcontract Material Labor Equipment

$35.00 $0 $0 $3,500 $0 $3,500

$5,000 $0 $0 $0 $5,000

$500 $0 $0 $0 $500

$600 $0 $0 $0 $600
$750 $0 $0 $0 $750
$630 $0 $0 $0 $630
$720 $0 $0 $0 $720
$500 $0 $0 $0 $500
$600 $0 $0 $0 $600

$926.00 $0 $29,632 $0 $0 $29,632
$200.00 $0 $6,400 $0 $0 $6,400

$2,792.00 $0 $5,584 $0 $0 $5,584
$600.00 $0 $0 $1,200 $0 $1,200

$9,300 $41,616 $4,700 $0 $55,616

Local Area Adjustments

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%

Total Direct Cost

Indirects on Total Direct Cost @ 0%
Profit on Total Direct Cost @ 10%

Subtotal

Health & Safety Mon~oring @ 0%

Total Field Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 0%

TOTAL COST

balsamo\Crane\SWMU HAlt 2.x1s\capcost - Year 0

100.0% 77.4% 95.9%

$9,300 $32,211 $4,507

$1,352
$451

$3,221
$930

$10,230 $35.432 $6,310

95.9%

$0

$0

$46,018

$1,352
$451

$3,221
$930

$51,972

$0
$5,197

$57,169

$0

$57,169

$0
$0

$57,169

9/28/2004; 12:46 PM

SURFACE WARFARE CENTER CRANE 
E,INDIANA 

.SWMUl 
, ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS 
CAPIT AL COST - YEAR 0 

Item 
1 PROJECT PLANNING 

1.1 Prepare Remedial Action Plan 
2 MOBILIZATION/DEMOBILIZATION 

2.1 Mobilize/Demobilize Drill Rig 
3 DECONTAMINATION 

3.1 Decontamination of Drill Rig 
4 MONITORING WELL INSTALLATION 

4.1 Overburden Drilling, 15 It per hole, 1 hole 
4.2 Bedrock Coring, 15 It per hole, 1 hole 
4.3 2" PVC Monitoring Well, 1 @ 30 It 
4.4 Well Casing, 1 @ 15 It 
4.5 Flush-mount Cover with Roadbox 
4.6 Well Development, 4 hr per well 

4.7(a) Install Bladder Pump 
4. 7(b) Teflon Tubing 
4.7(c) Pump controller & accessory 

4.8 Overnight Geologists 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Indirects on Total Direct Cost @ 0% 
Profit on Total Direct Cost @ 10% 

Health & Safety Mon~oring @ 0% 

Contingency on Total Field Costs @ 0% 
Engineering on Total Field Cost @ 0% 

TOTAL COST 

balsamo\Crane\sWMU 1\Alt 2.xis\capcost - Year 0 

100 

15 
15 
30 
15 
1 
4 

32 
32 

2 
2 

hr 

Is 

Is 

If 
II 
It 
It 

ea 
hr 
ea 
ea 
ea 
ea 

Subcontract 

$5,000.00 

$500.00 

$40.00 
$50.00 
$21.00 
$48.00 

$500.00 
$150.00 

Unit Cost 
Material 

$926.00 
$200.00 

$2,792.00 

Labor Equi ment 

$35.00 

$600.00 

Exlended Cost 
Subcontract Material Labor 

$0 $0 $3,500 $0 $3,500 

$5,000 $0 $0 $0 $5,000 

$500 $0 $0 $0 $500 

$600 $0 $0 $0 $600 
$750 $0 $0 $0 $750 
$630 $0 $0 $0 $630 
$720 $0 $0 $0 $720 
$500 $0 $0 $0 $500 
$600 $0 $0 $0 $600 

$0 $29,632 $0 $0 $29,632 
$0 $6,400 $0 $0 $6,400 
$0 $5,584 $0 $0 $5,584 
$0 $0 $1,200 $0 $1,200 

$9,300 $41,616 $4,700 $0 $55,616 

100.0% 77.4% 95.9% 95.9% 

$9,300 $32,211 $4,507 $0 $46,018 

$1,352 $1,352 
$451 $451 

$3,221 $3,221 
$930 $930 

$10,230 $35,432 $6,310 $0 $51,972 

$0 
$5,197 

$57,169 

$0 

$57,169 

$0 
$0 

$57,169 

9/2812004; 12:46 PM 



- SURFACE WARFARE CENTER CRANE •~,INDIANA
SWUU1
ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS
CAPITAL COST· YEARS 10 & 20

•
$5,000

$500

$51,515

$518
$173

$2,789
$2,190

$57,184

$17,155
$5,718

$0

$0

$0

$0

$0

$0

$0

$0

Exlended Cost
Material Labor

$5,000

$500

$2,400 $0 $0 $0 $2,400
$3.000 $0 $0 $0 $3,000
$1,200 $0 $0 $0 $1,200
$2.520 $0 $0 $0 $2,520
$2,880 $0 $0 $0 $2,880
$2,000 $0 $0 $0 $2,000
$2,400 $0 $0 $0 $2,400

$0 $0 $1,800 $0 $1,800
$0 $36,032 $0 $0 $36,032

$21,900 $36,032 $1,800 $0 $59,732

95.9%100.0% 77.4% 95.9%

$21,900 $27,889 $1,726

$518
$173

$2,789
$2,190

$24,090 $30,678 $2,417

Subcontract

$900.00

'-

Unit Cost
Material Labor Eauioment

$1,126.00

Subcontract

Is $5,000.00

Is $500.00

60 If $40.00
60 If $50.00
60 If $20.00

120 ft $21.00
60 ft $48.00
4 ea $500.00

16 hr $150.00
2 ea

32 ea

Local Area Adjustments

Indirects on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 10%

Overhead on Labor Cost @ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%

Item

Total Direct Cost

MOBILIZATION/DEMOBILIZATION
1.1 Mobilize/Demobilize Drill Rig

2 DECONTAMINATION
2.1 Decontamination of Drill Rig

3 MONITORING WELL INSTALLATION
4.1 Overburden Drilling, 15 ft per hole, 4 holes
4.2 Bedrock Coring, 15 ft per hole, 4 hole
4.3 Protective Casing and Grouting, 15 ft per hole
4.4 2" PVC Monitoring Well, 30 ft per hole, 4 holes
4.5 Well Casing, 4 @ 15 ft
4.6 Flush-mount Cover with Roadbox
4.7 Well Development, 4 hr per well
4.8 Overnight Geologists
4.9 Install Bladder Pump & Teflon Tubing

Subtotal
$80,058

$1,601
Health & Safety Monitoring @. 2%

Total Field Cost

Contingency on Total Field Costs @ 20%
Engineering on Total Field Cost @ 20%

TOTAL COST

$81,659

$16,332
$16,332

$114,323

balsamo\Crane\SWMU 1\Alt 2.x1s\capcost - Years 10 & 20 9/2812004; 12:47 PM

SURFACE WARFARE CENTER CRANE 
INDIANA 

SWUU1 
ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSTITUTIONAL CONTROLS 
CAPIT AL COST· YEARS 10 & 20 

Item 
MOBILIZATION/DEMOBILIZATION 
1.1 Mobilize/Demobilize Drill Rig 

2 DECONTAMINATION 
2.1 Decontamination of Drill Rig 

3 MONITORING WELL INSTALLATION 
4.1 Overburden Drilling, 15 It per hole, 4 holes 
4.2 Bedrock Coring, 15 It per hole, 4 hole 
4.3 Protective Casing and Grouting, 15 It per hole 
4.4 2" PVC Monitoring Well, 30 It per hole, 4 holes 
4.5 Well Casing, 4 @ 15 It 
4.6 Flush-mount Cover with Roadbox 
4.7 Well Development, 4 hr per well 
4.8 Overnight Geologists 
4.9 Install Bladder Pump & Teflon Tubing 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Indirects on Total Direct Cost @ 30% 
Profit on Total Direct Cost @ 10% 

Health & Safety Monitoring @. 2% 

Contingency on Total Field Costs @ 20% 
Engineering on Total Field Cost @ 20% 

TOTAL COST 

balsamo\Crane\SWMU lIAlt 2.x1s\capcost - Years 10 & 20 

Is 

Is 

60 
60 
60 If 

120 It 
60 « 
4 ea 

16 hr 
2 ea 

32 ea 

Subcontract 

$5,000.00 

$500.00 

$40.00 
$50.00 
$20.00 
$21.00 
$48.00 

$500.00 
$150.00 

Unit Cost 
Material 

$1,126.00 
$900.00 

Exlended Cost 
Subcontract Material Labor Equipment 

$5,000 $0 $0 $0 $5,000 

$500 $0 $0 $0 $500 

$2,400 $0 $0 $0 $2,400 
$3,000 $0 $0 $0 $3,000 
$1,200 $0 $0 $0 $1,200 
$2,520 $0 $0 $0 $2,520 
$2,880 $0 $0 $0 $2,880 
$2,000 $0 $0 $0 $2,000 
$2,400 $0 $0 $0 $2,400 

$0 $0 $1,800 $0 $1,800 
$0 $36,032 $0 $0 $36,032 

$21,900 $36,032 $1,800 $0 $59,732 

100.0% 77.4% 95.9% 95.9% 

$21,900 $27,889 $1,726 $0 $51,515 

$518 $518 
$173 $173 

$2,789 $2,789 
$2,190 $2,190 

$24,090 $30,678 $2,417 $0 $57,184 

$17,155 
$5,718 

$80,058 

$1,601 

$81,659 

$16,332 
$16,332 

$114,323 

9/2812004; 12:47 PM 



NAVAL.:-CE WARFARE CENTER CRANE •
CRANE_A
SWMU1
ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSmUTIONAL CONTROLS
Annual Cost

Item l,;ost Item Cost

Item Every 2 Years for 30 Years Every 5 Years Notes

Performance $9,130 $15,800 Labor, field supplies for sampling 14 wells every 2 years

Sampling plus 17 additional wells every 5th year.

Performance $8,010 $17,375 Analyze 14 wells plus 2 duplicates for TCl VOCs &
AnalysislWater natural attenuation parameters every 2years. Analyze 31

wells plus 4 duplicates for same parameters every 5th

Report $1,000 Document'sampling events and results.

One day annual inspection to verify continued
Site Inspection $1,000 implementation of institutional controls.

Site Review ..17,000

TOTALS $19,140 $40,175

balsamo\Crane\SWMU 1\Alt 2.x1s\anulcost

•

9/28/2004; 12:47 PM

CRANE, 
SWMU1 

WARFARE CENTER CRANE 

ALTERNATIVE 2: MONITORED NATURAL ATTENUATION AND INSmUTIONAL CONTROLS 
Annual Cost . 

Item (';ost Item Cost I Item Every 2 Years for 30 Years Every 5 Years Notes 

Performance $9,130 $15,800 Labor, field supplies for sampling 14 wells every 2 years 

Sampling plus 17 additional wells every 5th year. 

Performance $8,010 $17,375 Analyze 14 wells plus 2 duplicates for TCl VOCs & 
AnalysislWater natural attenuation parameters every 2years. Analyze 31 

wells plus 4 duplicates for same parameters every 5th 

Report $1,000 Document"sampling events and results. 

One day annual inspection to verify continued 
Site Inspection $1,000 implementation of institutional controls. 

Site Review $71000 

TOTALS $19,140 $40,175 

balsamo\Crane\sWMU 1\Alt 2.xls\anulcost 9/28/2004; 12:47 PM 



NAVALSAWARFARE CENTER CRANE • 8/1a1:57PM
CRAN~I .
SWMU 1
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS·

. Capital Cost

Item
nit ost Exten ed ost

EqUiPlllentl
Subtotal ISubcontract Material Labor Equipment Subcontract Material Labor

1.1 Permitting 400 hr $35.00 $0 $0 $14,000· . $0 $14,000
2 SITE PREPARATION

2.1 Construction Survey 6.5 ac $294.00 $1,911 $0 $0 $0 $1,911
2.2 Cut & chip light Trees to 6" dia. 2.1 ac $1,325.00 $995.00 $0 $0 $2,783 $2,090 $4,872
2.3 Selective Tree Removal, 400 trees/acre, hardwoods, 1: 2.1 ac $830.00 $2,450.00 $0 $0 $1,743 $5,145 $6,888
2.4 Remove Selective Trees using Chain Saw, to 36" dia 20 ea $166.00 $124.00 $0 $0 $3,320 $2,480 $5,800
2.5 Access Road Geotextile, 12' x 840' 1,120 sy $1.83 $0.17 $0 $2,050 $190 $0 $2,240
2.6 Access Road Cru·shed Stone,3/4', 6", 12' x 840' 10,080 . sf $5.20 $0.25 $0.48 $0 $52,416 $2,520 $4,838 $59,774

3 DECONTAMINATION·
3..1 Decontamination Services. 8 mo $3,400.00 $27,200 $0 $0 $0 $27,200
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $200.00 $0 $1;500 ·$2,000 $200 $3,700
3.3 Decon Water 8,000 gal $0.20 $0 $1,600 $0 $0 $1,600
3.4 Decon Water Storage Tank, 6,000 gallon 8 mo $600.00 $0 $0 $0 $4,800 $4,800
3.5 Clean Water Storage Tank, 4,000 gallon 8 mo $540.00 ·$0 $0 $0 $4,320 $4,320
3.6 PPE (2 P • 5 days· 34 weeks) 340 day $30.90 .$0 $10,506 $0 $0 $10,506
3.7 Disposal of DeconWaste (liquid & solid) 8 mo $900.00 $7,200 $0 $0 $0 $7,200

4 INJECTION POINT INSTALLATION
4.1 Drill Rig Mob/Demob 4 Is $5,000.00 $20,000 $0 $0 $0 $20,000
4.2.0verburden Drilling, 15 It per hole, 1284 holes 19,260 If $40.00 $770,400 $0 $0 $0 $770,400
4.3 Bedrock Coring, 15 It per holes, 1284 holes 19,260 If $50.00 $963,000 $0 $0 $0 $963,000
4.4 Protective Casing and Grouting, 15 It per hole 19,260 If $24.00 $462,240 $0 $0 $0 $462,240
4.5 PVC Riser, 30 It per hole, 1284 holes 38,520 If $21.00 $808,920 $0 - $0 $0 $808,920
4.6 Manhole (8" Cast Iron) w/Flush-Mount Cover 1,284 ea $36.45 $0 $46,802 $0 $0 $46,802

5 PILOT-SCALE TEST
5.1 Material Costs (assume 25% of full scale) 1 Is $46,470.31 $0 $46,470 $0 $0 $46,470
5.2 Labor Costs (assume 25% of full scale) 1 Is $66,000.00 $0 $0 $66,000 $0 $66,000
5.3 Injection Costs (assume 25% of full-scale costs) 21 drums $448.00 $0 $9,408 $0 $0 $9,408
5.4 Reporting 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000

6 FULL·SCALE IMPLEMENTATION
6.1 Pipe, 1" Dia. PE Lateral 21,200 If $0.48 $0 $10,070 $0 $0 $10,070
6.2 Pipe, 2" Dia. PVC Header 990 If $1.61 $0 $1,596 $0 $0 $1,596·
6.3 Tee, 2" Dia. PVC 86 ea $5.12 $0 $440 $0 $0 $440
6.4 Tee, 1" Dia. PVC 1,400 ea $1.11 $0 $1,554 $0 $0 $1,554
6.5 Ball Valves, 1" 1,400 ea $39.00 $0 $54,600 $0 $0 $54,600
6.6 Globe Valves, 2" 4 ea $356.00 $0 $1,424 $0 $0 $1,424
6.7 Pressure Gages 86 ea $259.00 $0 $22,274 $0 $0 $22,274
6.8 Tank, 2000 gar 1 ea $2,233.00 $123.26 $0 $2,233 $0 $123 $2,356
6.9 Tank, 5000 gal 3 ea $4,250.00 $156.87· $0 $12,750 $0 $471 $13,221

6.10 Tank Mixer (2 HP) 7 ea $3,083.00 $0 $21,581 $0 $0 $21,581
6.11 Drum Pumps, 10 gpm @ 35 It TDH 4 ea $1,293.75 $0 $0 $0 $5,175 $5,175
6.12 Chemical Feed Pumps (0.25 HP) 4 ea $221.95 $0 $0 $0 $888 $888
6.13 Flow Totalizers 4 ea - $695.00 $0 $2,780 $0 $0 $2,780
6.14 Gasoline Operated Generator, 10 KW 2 ea $3,900.00 $0 $0 $0 $7,800 $7,800
6.15 Storage Shed (Prefab 20' x 20'),4 1,600 sf $5.05 $3.33 $0 $8,080 $0 $5,328 $13,408

6.16 Well Cap with Fitting 1,284 ea $6.54 $0 $8,397 $0 $0 $8,397
6.17 Geologists (4), 30 weeks, 60 hr weeks 7,200 hr $25.00 $0 $0 $180,000 $0 $180,000
6.18 Engineers (2), 8 weeks, 60 hr weeks 960 hr $28.00

~

$0 $0 $26,880 $0 $26,880

6.19 Supervisor (1), 8 weeks, 40 hr weeks 320 hr $35.00 $0 $0 $11,20·0 $0 $11,200
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NAVAL SA WARFARE CENTER CRANE • 8/1a1:57PM 
CRAN~I . 
SWMU 1 
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS· 

Item 
nit ost Exten ed ost 

Subtotal 
Subcontract Material Labor Equipment Subcontract Material Labor Equipment 

1.1 Permitting 400 hr $35.00 $0 $0 $14,000· . $0 $14,000 
2 SITE PREPARATION 

2.1 Construction Survey 6.5 ac $294.00 $1,911 $0 $0 $0 $1,911 
2.2 Cut & chip light Trees to 6" dia. 2.1 ac $1,325.00 $995.00 $0 $0 $2,783 $2,090 $4,872 
2.3 Selective Tree Removal, 400 trees/acre, hardwoods, 1: 2.1 ac $830.00 $2,450.00 $0 $0 $1,743 $5,145 $6,888 
2.4 Remove Selective Trees using Chain Saw, to 36" dia 20 ea $166.00 $124.00 $0 $0 $3,320 $2,480 $5,800 
2.5 Access Road Geotextile, 12' x 840' 1,120 sy $1.83 $0.17 $0 $2,050 $190 $0 $2,240 
2.6 Access Road Cru·shed Stone,3/4', 6", 12' x 840' 10,080 . sf $5.20 $0.25 $0.48 $0 $52,416 $2,520 $4,838 $59,774 

3 DECONTAMINATION· 
3 .. 1 Decontamination Services. 8 mo $3,400.00 $27,200 $0 $0 $0 $27,200 
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $200.00 $0 $1;500 ·$2,000 $200 $3,700 
3.3 Decon Water 8,000 gal $0.20 $0 $1,600 $0 $0 $1,600 
3.4 Decon Water Storage Tank, 6,000 gallon 8 mo $600.00 $0 $0 $0 $4,800 $4,800 
3.5 Clean Water Storage Tank, 4,000 gallon 8 mo $540.00 ·$0 $0 $0 $4,320 $4,320 
3.6 PPE (2 P • 5 days· 34 weeks) 340 day $30.90 .$0 $10,506 $0 $0 $10,506 
3.7 Disposal of DeconWaste (liquid & solid) 8 mo $900.00 $7,200 $0 $0 $0 $7,200 

4 INJECTION POINT INSTALLATION 
4.1 Drill Rig Mob/Demob 4 Is $5,000.00 $20,000 $0 $0 $0 $20,000 
4.2.0verburden Drilling, 15 It per hole, 1284 holes 19,260 If $40.00 $77Q,400 $0 $0 $0 $770,400 
4.3 Bedrock Coring, 15 It per holes, 1284 holes 19,260 If $50.00 $963,000 $0. $0 $0 $963,000 
4.4 Protective Casing and Grouting, 15 It per hole 19,260 If $24.00 $462,240 $0 $0 $0 $462,240 
4.5 PVC Riser, 30 It per hole, 1284 holes 38,520 If $21.00 $808,920 $0 - $0 $0 $808,920 
4.6 Manhole (8" Cast Iron) w/Flush-Mount Cover 1,284 ea $36.45 $0 $46,802 $0 $0 $46,802 

5 PILOT-SCALE TEST 
5.1 Material Costs (assume 25% of full scale) 1 Is $46,470.31 $0 $46,470 $0 $0 $46,470 
5.2 Labor Costs (assume 25% of full scale) 1 Is $66,000.00 $0 $0 $66,000 $0 $66,000 
5.3 Injection Costs (assume 25% of full-scale costs) 21 drums $448.00 $0 $9,408 $0 $0 $9,408 
5.4 Reporting 1 Is $10,000.00 $10,000 $0 $0 $0 $10,000 

6 FULL-SCALE IMPLEMENTATION 
6.1 Pipe, 1" Dia. PE Lateral 21,200 If $0.48 $0 $10,070 $0 $0 $10,070 
6.2 Pipe, 2" Dia. PVC Header 990 If $1.61 $0 $1,596 $0 $0 $1,596· 
6.3 Tee, 2" Dia. PVC 86 ea $5.12 $0 $440 $0 $0 $440 
6.4 Tee, 1" Dia. PVC 1,400 ea $1.11 $0 $1,554 $0 $0 $1,554 
6.5 Ball Valves, 1" 1,400 ea $39.00 $0 $54,600 $0 $0 $54,600 
6.6 Globe Valves, 2" 4 ea $356.00 $0 $1,424 $0 $0 $1,424 
6.7 Pressure Gages 86 ea $259.00 $0 $22,274 $0 $0 $22,274 
6.8 Tank, 2000 gar 1 ea $2,233.00 $123.26 $0 $2,233 $0 $123 $2,356 
6.9 Tank, 5000 gal 3 ea $4,250.00 $156.87· $0 $12,750 $0 $471 $13,221 

6.10 Tank Mixer (2 HP) 7 ea $3,083.00 $0 $21,581 $0 $0 $21,581 
6.11 Drum Pumps, 10 gpm @ 35 It TDH 4 ea $1,293.75 $0 $0 $0 $5,175 $5,175 
6.12 Chemical Feed Pumps (0.25 HP) 4 ea $221.95 $0 $0 $0 $888 $888 
6.13 Flow Totalizers 4 ea - $695.00 $0 $2,780 $0 $0 $2,780 
6.14 Gasoline Operated Generator, 10 KW 2 ea $3,900.00 $0 $0 $0 $7,800 $7,800 
6.15 Storage Shed (Prefab 20' x 20'),4 1,600 sf $5.05 $3.33 $0 $8,080 $0 $5,328 $13,408 

.6.16 Well Cap with Fitting 1,284 ea $6.54 $0 $8,397 $0 $0 $8,397 
6.17 Geologists (4), 30 weeks, 60 hr weeks 7,200 hr $25.00 $0 $0 $180,000 $0 $180,000 
6.18 Engineers (2), 8 weeks, 60 hr weeks 960 hr $28.00 $0 $0 $26,880 $0 $26,880 

6.19 Supervisor (1), 8 weeks, 40 hr weeks 320 hr $35.00 $0 $0 $11,20·0 $0 $11,200 
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$113,289
$37,763
$35,167

$307,087

$110,400
$1,636

$19,627
$3,277'

6,3
$6,336

$33,280
$37,632

$469

$3,842,038

$4,335,344

$3,962,657

nit Cost
Subcontract Material Labor Equipmentl Subcontract Material Labor Equipmen

160 hr $39.40 $0 $0 $6,304 $0
160 hr $39.60 $0 $0 $6,336 $0

1,280 hr .. $26.00 $0 $0 $33,280 $0
84 Drums $448.00 $0 $37,632 $0 $0
46 kgal $10.20 $0 $469 $0 $0

20,444 sy $4.04 $1.36 $0 $82,596 $27,804 $0
20,444 sy $0.07 $0.01 $0 $1,431 $204 $0
20,444 sy $0.52 $0.44 $0 $10,631 $8,996 $0

184 msf $16.65 $1.16 $0. $3,064 $213 $0

$3,070,871 $454,354 $393,774 $43,658

100.0% 77.4% 95.9% 95.9%

$3,070,871 $351,670 $377,629 $41,868

$113,289
$37,763

$35,167
$307,087

$3,377,958 $386,837 $528,681 $41,868Total Direct Cost

Subtotal

Item

Local Area Adjustments

···Overhead on Labor Cost·@ 30%
G & A on Labor Cost @ 10%

G & A on Material Cost @ 10%
G & A on Subcontract Cost @ 10%

NAVAL SURFACE WARFARE CENTER CRANE
CRANE, INDIANA
SWMU1
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION -CLEAN-UP GOALS
CapitalCost

6.20-Electrician (1),4 weeks, 40 hr weeks
6.21 Plumber (1), 4 weeks, 40 hr weeks
6.22 Laborers (4), 8 weeks, 40 hr weeks
6.23 Na-Lactate, 6 events, 14 drums per event, incl freight
6.24 Potable Water, 6 events; 7,745 gal per event

7 SITE RESTORATION
7.1 Topsoil, by Hand, say 213 of total area, or 4.3 acres
7.2 Fertilizer, Push Spreader .
7.3 Hay, 1" Deep, Hand Spread
7.4 Grass Seed by Push Spreader

IndirectS.on Total Direct Cost @ 30%
Profit on Total Direct Cost @ 15%

$1,300,603
$650,302

Subtotal

Health & Safety Monitoring @ 2%

$6,286,248

$125,725

Total Field Cost

Contingency on Total Field Costs @20%
Engineering on Total Field Cost @ 20%

$6,411,973

$1,282,395
$1,282,395

TOTAL COST $8,976,763
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NAVAL SURFACE WARFARE CENTER CRANE 
CRANE, INDIANA 
SWMU1 
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION -CLEAN-UP GOALS 

. CapitalCost 

Item 

6.20 Electrician (1),4 weeks, 40 hr weeks 
6.21 Plumber (1), 4 weeks, 40 hr weeks 
6.22 Laborers (4), 8 weeks, 40 hr weeks 
6.23 Na-Lactate, 6 events, 14 drums per event, incl freight 
6.24 Potable Water, 6 events; 7,745 gal per event 

7 SITE RESTORATION 
7.1 Topsoil, by Hand, say 2/3 of total area, or 4.3 acres 
7.2 Fertilizer, Push Spreader 
7.3 Hay, 1" Deep, Hand Spread 
7.4 Grass Seed by Push Spreader 

Subtotal 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

TOTAL COST 

···Overhead on Labor Cost·@ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Indirects.on Total Direct Cost @ 30% 
Profit on Total Direct Cost @ 15% 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Costs @20% 
Engineering on Total Field Cost @ 20% 
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hr 
hr 

1,280 hr 
84 Drums 
46 kgal 

20,444 sy 
20,444 sy 
20,444 sy 

184 msf 

nit ost 
Subcontract Material 

$448.00 
$10.20 

$4.04 
$0.07 
$0.52 

$16.65 

• 

Labor Equipment Subcontract 

9.40 0 
$39.60 $0 
$26.00 $0 

$0 
$0 

$1.36 $0 $82,596 
$0.01 $0 $1,431 
$0.44 $0 $10,631 
$1.16 $0 . $3,064 

$3,070,871 $454,354 . 

100.0% 77.4% 

$3,070,871 $351,670 

$35,167 
$307,087 

$3,377,958 $386,837 

ost 
Labor 

$6,304 
$6,336 

$33,280 
$0 
$0 

$27,804 
$204 

$8,996 
$213 

$393,774 

95.9% 

$377,629 

$113,289 
$37,763 

$528,681 
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Equipmen 

$0 
$0 
$0 
$0 
$0 

$0 
$0 
$0 
$0 

$43,658 

95.9% 

$41,868 

$41,868 

$110,400 
$1,636 

$19,627 
$3,277' 

$3,962,657 

$3,842,038 

$113,289 
$37,763 
$35,167 

$307,087 

$4,335,344 

$1,300,603 
$650,302 

$6,286,248 

$125,725 

$6,411,973 

$1,282,395 
$1,282,395 

$8,976,763 
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-NAeURFACEWARFARE C~NTERCRANE
CRAt\E, INDIANA -
SWMU1
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS
Annual Cost

,
-,~--'

8/16"- ·1,57 PM
\J.

Item Cost Item Cost Item Cost Item Cost Item Cost Item Cost
Item Per Year Per Year Per Year Per Year _Per Year Per Year Notes

(Years 1:6,11) (Years 5. 10) (Years 5, 10; 14) (Year 6) (Year 11) (Years 6, 11, 15)

Sampling $43,200 Sample 10 wells (plus 2 duplicate samples) in rounds 1
through 3 and 32 wells (plus 4 duplicate samples) in round 4:

Sampling $15,800 Sample 32 wells'(plus 4 duplicate samples).
- -

AnalysislWater $36,420 Analyze groundwater samples from 10 monitoring wells (plus
2 duplicate samples) for VOCs and natural attenuation
parameters in rounds 1 through 3 and analyze groundwater

- samples from 32 monitoring wells (plus 4 duplicate samples)
in round 4.

AnalysislWater $17,830 Analyze groundwater samples from 32 monitoring wells (plus
4 duplicate samples).

Injection $148,555 Injection system repair is 10% of the initial installation cost.
System Repair

Groundwater $19,055 $9,525- Groundwater treatment is 50% of the intitial treatment cost in
Treatment Year 6 and 25% of the initial treatment cost in Year 11.

Report $5,000 Document sampling, events-and results.

TOTALS $79,620 $148,555 $33,630 $19,055 $9,525 $5,000
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· NAeURFACE WARFARE C~NTER CRANE 
CRAt\E, INDIANA . 
SWMU1 
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS 
Annual Cost ' 

Item Cost Item Cost Item Cost Item Cost 
Item Per Year Per Year Per Year Per Year 

(Years 1:6,11) (Years 5, 10) (Years 5, 10; 14) (Year 6) 

Sampling $43,200 

Sampling $15,800 

AnalysislWater $36,420 

AnalysislWater $17,830 

Injection $148,555 
System Repair 

Groundwater $19,055 
Treatment 

Report 

TOTALS $79,620 $148,555 $33,630 $19,055 

Home:\MagiisonJ\Crane\Alt 3-rev Aug 12 04\anulcost 

8/16.'. ·1:57 PM 
\1. 

Item Cost Item Cost 
,Per Year Per Year Notes 
(Year 11) (Years 6, 11, 15) 

Sample 10 wells (plus 2 duplicate samples) in rounds 1 
through 3 and 32 wells (plus 4 duplicate samples) in round 4: 

Sample 32 wells'(plus 4 duplicate samples), 

Analyze groundwater samples from 10 monitoring wells (plus 
2 duplicate samples) forVOCs and natural attenuation 
parameters in rounds 1 through 3 and analyze groundwater 
samples from 32 monitoring wells (plus 4 duplicate samples) 
in round 4. 

Analyze groundwater samples from 32 monitoring wells (plus 
4 duplicate samples). 

Injection system repair is 10% of the initial installation cost. 

$9,525, Groundwater treatment is 50% of the intitial treatment cost in 
Year 6 and 25% of the initial treatment cost in Year 11. 

$5,000 Document sampling, events· and results. 

$9,525 $5,000 
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.Present
Worth

8,!:I76,763
$74,445

$0
$0
$0

$129,898
$69,048

$0
. $0

$0
$92,550.
$44,719

$0
$0

$13,048
$1,810

1.000
0.935
0.873
0.816
0.763
0.713
0.666
0.623
0.582
0.544
0.508
0.475
0.444

. 0.415
0.388
6.362

Annual Discount
Rate at 7%

apltal' I Armua-I---I-Iota, Year -
Cost ~ Cost. Cost .

8,976,763 -- - -- _.- $8,970,763

$79,620 $79,620
$0 . $0
$0 $0
$0 $0

$182,185 $182,185
$103,675 $103,675

$0 $0
$0 $0

. $0 $0
$182,185 $182,185
$94,145 $94,145

$0 $0
$0 $0

$33,630 $33;630
$5,000 $5,000

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

NAVAL SURFACE WARFARE CENTER CRANE
CRANE, INDIANA
SWMU1
ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS
Present Worth Analysis

TOTAL PRESENT WORTH $9,402,280

----,
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ALTERNATIVE 3: IN-SITU ENHANCED BIOREMEDIATION - CLEAN-UP GOALS 
Present Worth Analysis 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

aplta -
Cost 

8,976,763 
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Annual 
Cost 

$79,620 
$0 
$0 
$0 

$182,185 
$103,675 

$0 
$0 

- $0 
$182,185 
$94,145 

$0 
$0 

$33,630 
$5,000 

----, 

otal Year -
Cost -

8,976,763 
$79,620 
$0 

$0 
$0 

$182,185 
$103,675 

$0 
$0 
$0 

$182,185 
$94,145 

$0 
$0 

$33;630 
$5,000 

Annual Discount 
Rate at 7% 

1.000 
0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 

- 0.415 
0.388 
6.362 

TOTAL PRESENT WORTH 

-Present 
Worth 

8,976,763 
$74,445 

$0 
$0 
$0 

$129,898 
$69,048 

$0 
- $0 

$0 
$92,550 _ 
$44,719 

$0 
$0 

$13,048 
$1,810 

$9,402,280 
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