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DIVISION OF ENVIRONMENTAL MANAGEMENT

Certification for the Submittal of a Corrective Action Plan

Under 15A NCAC 2L .0106(l)

Responsible Party: __General Electric Company

Address: __Post Office Box 760
City: _Wilmington State: _NC Zip Code: 28402

Site Name: _General Electric Company

Address: 3901 Castle Hayne Road
City: Wilmington County:New Hanover zjn Code: 28401

Groundwater Section Incident Number: N/A

I Jeff W. Reynolds , @ Professional Engineem(circle
one) for Research Triangle Institute (firm or company of employment), do hereby
certify that the information indicated below is enclosed as part of the required Corrective Action
Plan (CAP) and that to the best of my knowledge the data, site assessments, engineering
plans and other associated materials are correct and accurate.

(Each item must be initialed by hand by the certifying licensed professional).

A listing of the names and addresses of those individuals required to be noti-
fied to meet the notification requirements of 15A NCAC 2L .0114 (b) are
enclosed. Copies of letters and certified mail receipts are also enclosed. A
copy of the newspaper notice and the title of the newspaper(s) where it was
published must be included, if applicable.

A Professional Engineer or Licensed Geologist has prepared, reviewed, and
certified all applicable parts of the CAP in accordance with 15A NCAC 2L
.0103(e).

A site assessment is attached or on file with the appropriate Regional Office
which provides the information required by 15A NCAC 2L .0106(g).

A description of the proposed corrective action and supporting justification is
enclosed.

A schedule for the implementation of the CAP is enclosed.

A monitoring plan is enclosed which has the capacity to evaluate the effec-
tiveness of the remedial activity and the movement of the contaminant
plume, and which meets the requirements of 15A NCAC 2L .0110 and

.0106()).

The activity which resulted in the contamination incident is not permltted by
the State as defined in 15A NCAC 2L .0106(e). :

(OVER)

GW-100(l) Rev. 7/95



In addition, the undersigned also certifies that to the best of my knowledge and professional
judgement and in accordance with the requirements of 15A NCAC 2L .0106(l), the following
determinations have been made and are documented in the CAP:

8. all sources of contamination and free product have been removed or
controlled in accordance with 15A NCAC .0106(f) and (l).
(See guidance document).

9.« 2*« the contaminants have the capacity to degrade and attenuate under the
/ site-specific conditions.

10. %’Z@ the time and direction of contaminant travel can be predicted with reason-
able certainty.

i} :?K the migration of the contaminant will not result in any violation of the
standards specified in 15A NCAC 2L .0202 at any existing or foreseeable
receptor.

12. 7422’&\7 the contaminants have not and will not migrate onto adjacent properties,
or adjacent properties are served by public water supplies which cannot be
influenced by contaminants migrating off-site, or adjacent landowners have

consented in writing to a request allowing the contaminant upon their
property.

13. ﬁ groundwater discharge of the contaminant plume to surface waters will not
result in a violation of 15A NCAC 2B .0200.

14. %@ the area of the contaminant plume has not been identified by a state or local
government use planning process for resource development.

15.@ all necessary access agreements needed to monitor groundwater quality
have been or can be obtained.

(Please Affix Seal and Signature)

NOTE: Any modifications made to this form may result in the return of your submittal.
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Executive Summary

Organic and inorganic materials have been identified in groundwater in a remote
section of General Electric’'s Wilmington, North Carolina, facility. As part of a
multi-year project in this area of the site, General Electric removed the source
of inorganic constituents in groundwater and the source of volatile organic
compounds in groundwater is no longer a threat to groundwater quality.
Assessment of the hydrogeologic framework, the horizontal and vertical extent
of contamination, and properties affecting the fate and transport of the
constituents in groundwater has been completed. The assessment information
was summarized in a Comprehensive Site Assessment report submitted to the
Wilmington Regional Office of the NC Department of Environment and Natural
Resources in late 1998. There are no human drinking-water receptors
downgradient of the former source areas and development of the area is not
expected. The groundwater contamination will continue to attenuate via natural
processes and is not predicted to pose significant human or ecological risks.
Evaluation of existing geochemical and hydrogeologic data and the results of
fate and transport modeling of the groundwater contamination indicate that
monitored natural attenuation is the appropriate corrective action for this area.
Monitoring of groundwater quality in the area will continue and periodic updates

April 27, 1999

of monitoring results will be provided to the appropriate regulatory agencies.

The Research Triangle Institute (RTI) has
prepared this Corrective Action Plan (CAP) to
identify and describe an appropriate remedy for
groundwater contamination identified in a
remote northwest area of the General Electric
(GE) site in Wilmington, North Carolina.

Assessment and monitoring activities, including
offsite assessment, have been performed in the
area. A Comprehensive Site Assessment for
the Northwest Site Area (CSA) summarizing the
assessment and monitoring activities in the area
has been developed and submitted to the NC
Department of Environment and Natural
Resources (DENR). This CAP includes updated
results of assessment and monitoring activities
completed after submittal of the CSA report.

Contamination Sources

Contamination in the remote northwest site
area of the GE facility is attributed to material
storage practices typical of the late 1960s
when the site was developed. The storage of
calcium fluoride (CaF,) material (containing
low levels of uranium) in unlined trenches in a
controlled-access, 1-acre parcel has resulted
in contamination of shallow groundwater by :
low levels of fluoride and uranium exhibiting
non-naturally occurring isotopic ratios.

Consultation with long-term and retired
employees revealed that intermittent disposal
of lubricants and coolants from tube reducers,
apparently contaminated with small quantities
of trichloroethylene (TCE), occurred inan
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approximately 1-acre parcel adjacent to the
former NW-CaF, storage area (referred to as
the former lubricants area). Consequently; TCE
is present in groundwater in the area above the
NC groundwater standard. Cis-1,2-
dichloroethylene (DCE) and vinyl chloride, both
of which are degradation products of TCE, are
also present above NC groundwater standards,
suggesting that degradation of the parent
material (TCE) is underway. The volume of
solvent in the discarded lubricants is unknown;
however, evidence of separate-phase volatile
organic compounds (VOCs) has not been
observed. VOC concentrations in soil at the
former lubricants area are below NC's risk-
based soil remediation goals and are not
expected to result in continuing groundwater
contamination.

Groundwater Flow

The two former source areas are positioned on
the eastem flank of a relic sand dune that forms
a topographically prominent sandy peninsula
that is surrounded by low-lying swampy areas.
In the study area, groundwater flows from the
upland recharge area of the peninsula and
discharges into the surrounding swampy area.
The average groundwater velocity is estimated
to be on the order of 0.1 to 0.15 ft/day in the
upland area but much lower in the downgradient
swampy area, which serves as both a
geochemical and hydraulic boundary to
contamination.

Extent of Contamination

As described in the CSA, the horizontal and
vertical extent of contaminated soil and
groundwater have been characterized. The
extent of fluoride in groundwater is mapped to
be just beyond the GE property line and limited
to the relatively shallow portion of the aquifer.
Similarly, uranium exhibiting non-natural isotopic
ratios is mapped to be just beyond the GE

property line (approximately 50 feet) and
limited to the relatively shallow portion of the
aquifer.

Because natural uranium is ubiquitous in the
environment, there is not a numeric NC
groundwater standard for total uranium.
However, substances that are not naturally
occurring (such as uranium exhibiting non-
natural isotopic ratios) are not permitted by
the State in groundwater above laboratory
practical quantitation limits. As isotopic
abundances cannot be reliably quantified
when the total uranium concentration is less
than 0.002 mg/L (with the analytical method
used for this project), only samples with total
uranium concentrations greater than this
assessment threshold concentration are
analyzed for isotopic abundance. The extent
of uranium exhibiting non-natural isotopic
ratios above the instrument practical
quantitation limit has been characterized.
This approach for evaluating the extent of
uranium in groundwater has been accepted
by the NC DENR, Groundwater Section, in a
memorandum to GE dated October 16, 1998.

Groundwater contamination by VOCs is more
widespread than fluoride and uranium,
extending off of the GE site and into a
swampy area north of the former source area.
The vertical extent of VOCs in groundwater
has also been delineated and is deeper than
the inorganic groundwater contaminants.

Corrective Actions Completed

In accordance with GE’s nuclear-fuel
manufacturing license and a plan approved by
the Nuclear Regulatory Commission (NRC),
the CaF, material and affected soil were
excavated and moved by GE's material
recovery contractor to GE’s secure onsite
warehouse as an interim control measure until

G:\6448-018\NW Site CAP\NW Site CAP(Final).wpd
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feasible methods for recovering uranium from
the CaF, are evaluated. Intermediate soil (soil
exhibiting activity levels between the minimum
release criterion and the lower limit for onsite
storage) also was excavated and transported
offsite for disposal. A total of approximately
10,000 tons of CaF, and associated soil have
been excavated from the former NW-CaF,
storage area. Secondary follow-up soil
sampling revealed total uranium levels below
the NRC release limit. No additional removal is
expected to be necessary in this area, and final
compliance sampling and analysis will be
completed in 1999.

Corrective action for soil in the former lubricants
area is not considered necessary. The area of
highest likely VOC contamination in the former
lubricants area was identified using a passive
soil-vapor survey, geophysical surveys, and two
exploratory borings. Shallow soil contamination
was found to be minor in both borings. None of
the soil samples exhibited concentrations
exceeding applicable NC soil remediation goals
and separate-phase waste materials were not
observed. If greater VOC soil concentrations
were once present in the source area, they
evidently have degraded and/or were flushed
out of the soil over time.

Potential Receptors

The area downgradient of and potentially
affected by the northwest site area groundwater
contamination is remote and undeveloped.
There are no structures (i.e., utility vaults,
basements) in the vicinity of the northwest site
area that could intercept the contamination. A
small stream originates at the northeast corner
of the former NW-CaF, storage area parking
and staging area. This stream intercepts
shallow groundwater and winds through the
swampy area north of the northwest site area to
Prince George Creek. Neither inorganic nor

organic contaminants have been identified in
samples collected from various locations in
the stream.

None of the potentially affected area
downgradient of the northwest site area is
inhabited and, according to the adjacent
property owner, development of the area is
not planned. Some of the potentially affected
area is located on GE property, and the
remainder is off-site and used as part of a
hunting preserve.  Groundwater is not
currently withdrawn from the area for any
purpose. Therefore, the impacted
groundwater poses no human risk via the
drinking-water pathway. According to local
officials and the available Wilmington-area
local water-supply plans, groundwater in this .
area is not expected to be used as a future
public-water resource.

The owner of the adjacent property has been
informed of the groundwater contamination
and has indicated to GE a desire to have the
adjacent property continue to serve as a
hunting preserve. Permission has been
granted by the adjacent property owner
allowing contaminated groundwater to migrate
onto her property as the proposed corrective
action is implemented.

The swampy area downgradient of the
northwest site area is assumed to be a
wetland. As wetlands are considered to be
waters of the State, shallow standing water
present in the swampy area is classified as
and regulated under rules pertaining to
surface water. Although contamination has
not been detected in the samples of surface
water collected from the small stream in the
area, sporadic levels of VOCs (primarily cis-
1,2-DCE and TCE) have been detected in
shallow groundwater in a localized area within
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the swampy area. In addition, low levels of
VOCs were detected in a standing-water
sample collected from the swampy area.

Potential ecological risks posed by the VOCs
discharging into the swampy area were
evaluated by comparing measured and
predicted levels of VOCs in shallow
groundwater to published benchmark
concentrations (levels observed to have low or
no adverse effects on general ecological
receptors). The measured and predicted
concentrations do not exceed published
ecological benchmarks or applicable surface-
water standards . established for the
groundwater contaminants.

‘Proposed Corrective Action Approach

Any corrective action’ implemented in the
northwest site area must have the following
primary objectives:

» Ensure protection of human health and the
environment,

» Address both the organic and inorganic
materials identified in northwest site area
groundwater,

» Minimize impacts or other disturbances to
the adjacent property, and

» Prevent creation of additional waste
products through the remediation process
and avoid the risks to human health and
the environment associated with handling
such waste.

Only groundwater remediation technologies
were evaluated in this CAP because (1) the
source of inorganic contaminants has been
removed, (2) soil contamination by VOCs has
not been detected above levels posing a
continuing threat to groundwater, and (3)
evidence of free-phase contaminants has not
been found at the site. Based on the US

" Environmental Protection Agency’s (EPA’s)

factors supporting implementation of
monitored natural attenuation (MNA), NC
regulations regarding implementation of
natural attenuation corrective action plans,
and available site information, MNA is
considered to be the most viable remedial
approach for the groundwater contamination
identified in the northwest site area as
described in the following section.

Information Supporting Natural Attenuation
MNA has been accepted by EPA as a
potentially appropriate corrective action for
groundwater contaminated by each of the
contaminants present in groundwater in the
northwest site area. Several factors support
use of natural attenuation to address
groundwater contaminated by the organic and
inorganic substances in the northwest site
area, including:

» Depletion of VOCs in the former source-
area soils to below cleanup levels,

» Presence of VOC degradation products,

» Presence and distribution of conditions in
groundwater that are conducive to
degradation of VOCs,

» Removal of the source of inorganic
contaminants (fluoride and uranium), -

» Presence of a downgradient hydraulic
and geochemical boundary (i.e., the
swampy area),

» Measured and predicted (modeled)
contaminant migration patterns, and

» Minimal human and ecological risk.

Monitoring

A site-specific Field Sampling Plan (FSP) and
a Quality Assurance Project Plan (QAPP)
have been prepared to implement the
monitoring of natural attenuation at the site.
The FSP reiterates the objectives of the
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sampling program and provides specific
information on sampling locations, field methods
and sampling procedures, sample handling and

custody, quality control (QC) sampling, and field

documentation. A monitoring network fulfilling
NC regulatory requirements is in place, both on
the GE property and on the adjacent property.
Consent allowing access to the adjacent
property for monitoring purposes has been
given.

The media to be monitored include
groundwater, surface water (streams), swamp
pore water, and swamp standing water.
Monitoring of these waters enables evaluation
of contaminant fate and transport and
verification that downgradient receptors (such
as surface-water bodies) are not being
impacted.

Sampling locations have been established at
key points along the migration pathway,
including:

» Groundwater near the contaminant source
(or former source area),

» Groundwater at various depths within the
aquifer,

» Shallow groundwater (swamp pore water)
where it discharges to swampy-area
sediment,

» Standing water in the swampy area, and

» Surface water in streams that flow
throughout the swampy area.

In addition to sampling locations positioned
along the migration pathway, monitoring wells to
the side of and beneath the contaminant
plumes are included in the monitoring program
to verify that the plumes are not expanding in
size.

Schedule and Reporting

The routine monitoring described in the FSP
will initiate in the first quarter of 1999. It is
expected that the monitoring will continue until
the contamination levels fall below the
appropriate levels (i.e., NC groundwater
standards or other appropriate criteria).

Initially, groundwater samples will be collected
quarterly for the inorganic and organic
contaminants of concern from wells
monitoring the contaminant plumes. In
addition, samples of swamp standing water
will be collected annually. Samples of surface
water will be collected annually for the
contaminants of concern, and groundwater
samples will be analyzed annually for
parameters indicating continued natural
attenuation of the contaminant plumes. The
sampling schedule may be modified,
depending on the findings of the sampling
activities. -

Results of monitoring activites in the
northwest site area will be provided to DENR
in the form of periodic reports. The reports
will include, at a minimum, a description of the
field activities and results of monitoring
activities, including data-validation
information.

The progress of the MNA approach, including
discussions of changes in contaminant
concentration over time, plume migration,
recommended changes to the monitoring
program, and other pertinent information, will
be included as appropriate in the periodic
reports or during periodic update meetings
that GE may schedule with appropriate
divisions of DENR. Contingency activities are
planned for implementation in the event of
unexpected monitoring results.
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1.0 Introduction

The Research Triangle Institute (RTI) has prepared this Corrective Action Plan (CAP) to
identify and describe an appropriate remedy for groundwater contamination in a remote
northwest area of the General Electric (GE) site in Wilmington, North Carolina. This CAP
has been prepared in general accordance with guidelines designated by the North Carolina
Department of Environment and Natural Resources (DENR) (DENR, 1998) and is in
accordance with regulations specified in Title 15A of the North Carolina Administrative
Code (T15A NCAC) Subchapter 2L Section .0106. The following sections provide
background information for the portion of the GE site affected by this CAP, the purpose of
this CAP, and the document framework.

1.1 Background Information

The GE-Wilmington facility is located on US Highway 117 approximately 6 miles north of
Wilmington and approximately 3 miles south of Castle Hayne, North Carolina. The facility
encompasses over 1,600 acres and extends westward from US Highway 117 to the
Northeast Cape Fear River (Figure 1-1). There are currently two principal manufacturing
activities conducted at the GE-Wilmington site: nuclear fuel and components, and aircraft
engine parts.

Groundwater contamination by volatile organic compounds (VOCs) and inorganic
constituents has been identified in a remote northwest area of the GE-Wilmington site. This
contamination is associated with historical material storage and handling activities typical
of the late 1960s when the GE site was developed. Assessment and monitoring activities,
including offsite assessment, have been performed in the area. A Comprehensive Site
Assessment for the Northwest Site Area (CSA) (RTI Report No. 6448-018/003/01F) (RTI,
1998), summarizing the assessment activities conducted in the area has been developed
and submitted to NC DENR. Updated results of monitoring activities completed after
submittal of the CSA are provided in this document.
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Contamination in the northwest site area is attributed to two adjacent primary source areas:
(1) the former northwest calcium fluoride (NW-CaF,) storage area and (2) a former
lubricants area. These former source areas are presented in Figure 1-2 and are described
in the following subsections.

1.1.1 Former NW-CaF, Storage Area. Historically, GE's original manufacturing process
for low-enriched uranium resulted in the production of a fluoride waste stream containing
primarily ammonium fluoride and low levels of uranium. In this process, nearly all of the
uranium in the fluoride waste is recovered for reuse and ammonia is recovered by steam
stripping after pH stabilization with lime. The resulting solid material is referred to as CaF,
and contains low levels of uranium (GE, 1989). The CaF, material has a chalky-white
appearance and can be powdery or in larger, more solidified fragments.

The CaF, material was placed in storage facilities onsite in compliance with its nuclear-fuel
manufacturing license and applicable regulations at that time. One of these storage
facilities was located in a remote northwest region of the GE site and is referred to as the
former NW-CaF, storage area (Figure 1-2). Approximately 70,000 cubic feet of CaF, was
placed in seven shallow, unlined trenches in a fenced 1-acre area from the late 1860s to
the mid-1970s. The CaF, material was present at thicknesses ranging from less than
1 foot to over 7 feet (D’Appolonia, 1977). Over the years, the former NW-CaF, storage
area became heavily vegetated, and the exact delineation of the storage trenches became
less well defined.

In 1994, GE decided voluntarily to move the CaF, material from the former NW-CaF,
storage area for future recovery of uranium under the conditions of their license and with
approval from the Nuclear Regulatory Commission (NRC). A survey-and-release plan was .
developed by Nuclear Fuels Services, Inc. (NFS), GE's material recovery contractor, and
the plan was reviewed and approved by the NRC. Under the recovery plan, free release’
of the area would be granted if the area exhibited an average activity of less than

'Reference to free release of the former NW-CaF, storage area indicates that the area meets
NRC criteria for unrestricted release from regulatory control (i.e., GE's fuel manufacturing license).
Neither deed restrictions nor other institutional controls will be required after free release of the area by
NRC.
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30 picocuries? per gram (pCi/g) in the remaining soils, lowering dose levels for the area to
near background levels. The CaF, and contaminated contact material (soils) with activities
exceeding 200 pCi/g were to be excavated and transported by truck to a secure warehouse
on GE's property as an interim control measure until feasible methods for recovering
uranium from the CaF, are evaluated. Intermediate soils (exhibiting activities between 23
and 200 pCi/g) were to be packaged and transported via truck to an offsite disposal facility
in Pinewood, South Carolina.

Prior to initiating the recovery effort, GE requested that RT| conduct a hydrogeologic and
water-quality investigation to characterize groundwater conditions before, during, and after
the excavation process. Assessment activities were initiated in 1995, and fluoride was
detected in groundwater above the allowable level (2.0 mg/L) specified in T15A NCAC 2L
.0200 (referred to herein as the NC groundwater standards). Uranium exhibiting non-
natural isotopic ratios above the method practical quantitation limit (PQL) was also
identified in groundwater. The NC DENR was notified of the planned recovery activities
and initial findings, and has been provided with regular updates of the site activities and
groundwater quality during the material recovery and area assessment activities.

1.1.2 Former Lubricants Area. In 1991, VOCs were identified in groundwater at the GE
plant site. Consultation with long-term and retired employees revealed that intermittent

'disposal of lubricants and coolants from tube reducers, apparently contaminated with small

quantities of trichloroethylene (TCE), occurred in this remote area of the site® (Figure 1-2).
Consequently, a sample of groundwater was collected from an observation well in the
northwest site area adjacent to the former NW-CaF, storage area (well OB-5) in early 1993.
The sample from this well contained VOCs, primarily cis-1,2-dichloroethylene (DCE, a
degradation product of TCE) and low levels of trans-1,2-DCE and 1,1-DCE (also
degradation products of TCE). Evidence of 1,1-dichloroethane at levels significantly lower
than the NC groundwater standard was also detected. Detection of these VOCs resulted

2 curie is a unit quantifying the radioactive decay (number of disintegrations per second) of an
isotope. One curie equals 10" picocuries, and one picocurie equals 0.037 disintegrations per second.

3The volume of material released is uncertain; however, investigations have revealed that VOC
concentrations in soil at the former lubricants area are below levels expected to impact groundwater
quality and also are below the risk-based soil remediation goals described in DENR, 1997.
Consequently, there is not a continuing source of VOCs to groundwater from this area.
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in the inclusion of this area in a site-wide CAP for organic compounds in groundwater (RTI,
1894).

NC DENR was notified during a meeting on April 6, 1995, that in order to prevent delays
in the uranium recovery efforts for the former NW-CaF, storage area, assessment of the
organic compounds in groundwater would be postponed until after the CaF, recovery efforts
were complete. Assessment activities for the organic compounds have since been
performed at the former lubricants area and are summarized in a CSA developed for the
northwest site area (RTI, 1998).

1.2 Purpose of Corrective Action Plan

The purpose of this CAP is to identify and describe an appropriate remedy for groundwater
contamination identified in a remote northwest portion of the GE-Wilmington site in
accordance with T15A NCAC 2L .0106. The contamination identified in the area is -
associated with former material and disposal activities typical of the late 1960s when the
site was developed.

1.3 Document Framework

This CAP has been prepared in general accordance with guidelines designated by NC
DENR (1998). Although the organizational structure for this document may differ slightly
from that presented in the guidance, the elements required for approval of the CAP are
present. Information pertaining to projected costs of the proposed remedial approach
described in this CAP is not included.

This document also includes the requirements for a natural attenuation CAP specified in
T15A NCAC 2L .0106(l) as designated on the Certification for the Submittal of a Corrective
Action Plan (DENR Form GW-100(l) and is in substantial agreement with guidelines
presented in the T15A NCAC 2L Implementation Guidance for Section .0100 (DENR, 1995).

As required by T15A NCAC 2L .0114, copies of the CSA and this CAP, along with copies
of the required notification letter, have been provided to the adjacent property owner and
the appropriate local officials as follows:

G:\6448-018\NW Site CAP\NW Site CAP(Final).wpd




B E F F

I

Northwest Site Area Corrective Action Plan April 27, 1999

Adjacent Property Owner
Mrs. Katharine Sledge
P.O. Box 523

253 N. Powell Bivd.
Whiteville, NC 28472

Local Officials

Mr. Allen O’Neal Ms. Diane Harvell, Supervisor

New Hanover County Manager New Hanover Environmental Health Division
320 Chestnut Street, Room 502 2029 S 17" Street

Wilmington, NC 28401 Wilmington, NC 28401

Copies of the notification letters are provided in Appendix A. GE representatives met
personally with the adjacent property owner on April 8, 1999. Notification letters were
provided personally to the local officials listed above during a meeting at the Wilmington
Regional Office of DENR,; follow-up copies will be provided via certified mail. Upon
approval of this CAP, the individuals listed above will be notified as appropriate within 30
days of receiving such approval.
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2.0 Summary of Assessment Activities Completed

Characterization of soil and groundwater contamination and hydrogeologic features on and
off the GE site has been performed as shown in Figure 2-1. A chronological summary of
assessment activities, including updates and references to associated documents
presented to DENR, is presented in Table 2-1. NC DENR (through the Division of Water
Quality - Groundwater Section and the Division of Radiation Protection) has been provided
with periodic updates of the assessment activities performed in the northwest site area and
related findings. A CSA was developed to summarize the results of assessment activities
completed in this area of the site (RTI, 1998). This CSA was submitted to the Wilmington
Regional Office of DENR on December 15, 1998. The results of assessment activities
completed after submittal of the CSA, as well as updated monitoring results, are included
in this CAP. :

2.1 Groundwater Flow

The two former source areas are positioned on the eastern flank of a relic sand dune that
forms a topographically prominent sandy peninsula that is surrounded on three sides by
low-lying swampy areas (Figure 1-2). In the northwest site area, the subsurface is
composed primarily of undifferentiated sands down to approximately 30 feet. There are no
continuous and extensive clay layers or distinct confining units in the northwest site area.
A rocky zone is present below this layer, containing a mixture of semi-consolidated
sandstone and unconsolidated fine sand. Some voids have been encountered in this
formation. |

In the study area, groundwater flows from the upland recharge area of the peninsula and
discharges into the surrounding swampy area. Large and local-scale groundwater contour
maps of the area are provided in Figures 2-2 and 2-3, respectively. A generally east-west
trending groundwater divide bisects the peninsula just south of the former lubricants area.
Groundwater in the area of the former NW-CaF, storage area and the former lubricants
area flows toward the north, discharging strongly into the swampy area as evidenced by the
large vertical upward hydraulic gradient. A vertical upward gradient of 0.146 has been
measured between monitoring points SWS-8 and OSW-1A. In fact, the static water level
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is above the land surface in well OSW-1A. In contrast to the upland areas, the horizontal
hydraulic gradient in the swampy area is much lower and estimated to be on the order of
0.0007, considering the measured groundwater elevation is about 4 feet above mean sea
level (msl) at the boundary of the swampy area and is expected to be about 1 foot above
msl at Prince George Creek, located 4,500 feet north of the swampy area boundary. This
swampy area serves as both a geochemical and hydraulic boundary to contamination as
described in Section 6.0. A conceptual site model for the northwest site area is provided
in Figure 2-4.

Additional slug testing was recently performed in the northwest site area to confirm
permeability estimations presented in the CSA and to evaluate the permeability of the
sediments in the lower rocky zone of the aquifer. The additional testing included
performance of pneumatic slug tests on selected wells in the northwest site area. Details
of the additional testing activities are provided in Appendix B. The additional hydraulic
testing indicated slightly lower permeability estimations than those described in the CSA.
The average linear groundwater velocity is expected to be slightly lower than that presented
in the CSA. The average linear groundwater velocity is estimated to be on the order of 0.1
to 0.15 ft/day in the upland area and (based on the significantly lower hydraulic gradient)
much lower in the swampy area.

2.2 Extent of Contamination .

The horizontal and vertical extent of contaminated soil and groundwater has been
characterized through the use of exploratory borings, swamp-water sampling points, soil-
vapor sampling points, and monitoring wells (Figure 2-1). A compilation of analytical results
for the groundwater and swamp-water sampling points in the northwest site area is provided
in Appendix C. A summary of the contamination identified and the extent of contamination
is provided in the followihg sections.

2.2.1 Inorganic Constituents. Inorganic constituents identified above NC groundwater
standards include fluoride and uranium exhibiting non-natural isotopic ratios, both of which
originated from the former NW-CaF, storage area. The highest levels of fluoride measured
in groundwater during routine monitoring of the northwest site area have occurred in well
CAF-8B. The highest level measured was 12.8 mg/L in February 1998. The most recent
concentration of fluoride measured in this well is 10.2 mg/L (November 1998).
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Natural uranium (U) is ubiquitous in the environment and is comprised predominantly of the
isotope ?**U. The natural abundances of U, U, and *¥ are 99.275, 0.720, and
0.005 percent, respectively. However, low-enriched uranium used for nuclear fuel (such
as that present in the CaF, material) has higher percentages of 22U and °U. Percent
enrichment of uranium in an environmental sample is calculated by dividing the
concentration of 24U and 2°U by the concentration of total uranium and multiplying the
result by 100. The percent enrichment of U and ?°U in the CaF, material previously
stored in the NW-CaF, storage area at the GE site is approximately 2.2 percent by weight.
The presence of uranium at enriched levels (above the naturally occurring abundance of
0.72 percent 2°U) can be used as a reliable indication of contamination originating from the
former NW-CaF, storage area and is the basis of including uranium in this CAP. The
isotopic signature of the uranium manufactured at the GE-Wilmington facility approximately
matches the average isotopic signature of uranium in groundwater collected from the
downgradient onsite monitoring wells in the area. It should be noted that although naturally
occurring uranium typically has long-lived progeny nuclides (such as ?*°Ra) associated with
it, the chemical processing of the uranium performed at the GE facility effectively separates
the progeny radionuclides (Potter, 1998).

There is not a numeric NC groundwater standard for total uranium. However, substances
that are not naturally occurring (such as uranium exhibiting non-natural isotopic ratios) are
not permitted in groundwater above the method practical quantitation limit (PQL) and are
addressed in this CAP. As isotopic abundances cannot be reliably quantified when the total
uranium concentration is less than 0.002 mg/L (with the analytical method used for this
project); only samples with total uranium concentrations greater than this assessment
threshold concentration are analyzed for isotopic abundance. For the northwest site area
assessment, the extent of contamination by uranium is indicated by the distribution of the
isotope ?*U at concentrations above the PQL of 0.00015 mg/L. This approach was
accepted by the NC DENR, Groundwater Section, in a memorandum to GE dated October
16, 1998. Correspondence between GE and DENR regarding evaluation of uranium in
groundwater in the northwest site area is provided in Appendix D. '

The highest levels of 2°U measured in groundwater during routine monitoring of the
northwest site area have occurred in well CAF-6A located directly downgradient of the
former NW-CaF, storage area. The highest level measured was 0.04578 mg/L in well
CAF-6A in March 1996, and the most recent 2°U concentration measured in this well was
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0.00170 mg/L (November 1998). The highest total uranium concentration and activity in
the March 1986 sample from CAF-6A were 2.11802 mg/L and 3,180.72 pCi/L, respectively.
The total uranium concentration and activity in the most recent sample (November 1998)
were 0.0808 mg/L and 110.7 pCi/L, respectively.

The extent of fluoride in groundwater is inferred to be just beyond the GE property line and
limited to the relatively shallow portion of the aquifer (Figure 2-5). Fluoride is present at
greater depths in the aquifer than uranium, most likely due to differential sorption of the
fluoride onto the aquifer material. The vertical extent of fluoride is provided in Figure 2-6.

The extent of uranium exhibiting non-natural isotopic ratios in groundwater is inferred to be
just beyond the GE property line and limited to the relatively shallow portion of the aquifer
(Figures 2-7 and 2-8). The vertical extent of uranium exhibiting non-natural isotopic ratios
is provided in Figure 2-9. '

2.2.2 Volatile Organic Compounds. Groundwater contamination by VOCs extends further -
offsite than the inorganic constituents, to the fringe of the swampy area north of the source
area (Figures 2-10 to 2-12). The highest level of VOCs detected in the area is cis-1,2-DCE
at 9,115 pg/L (in a sample from exploratory boring OCB-1, drilled June 1997). The highest
concentration of cis-1,2-DCE recently measured in a monitoring well is 740 pg/L in well
CAF-17C, located immediately downgradient of the former source area. The horizontal
extent of VOC impacts into the swampy area has been delineated in shallow groundwater
samples as described in Section 7.5.2 and 7.5.4 of the CSA (RTI, 1998). Cis-1,2-DCE has
been detected in shallow swamp-water samples from location SWS-9; clean groundwater
has been found in shallow groundwater beyond the leading edge of the plume. There is
no evidence of free-phase contamination in the northwest site area.

The vertical extent of VOCs in groundwater has been delineated; VOCs extend deeper than
the inorganic constituents and into the rocky section of the aquifer (Figures 2-13 to 2-15).
VOC have not been detected above NC ‘groundwater standards at depths greater than
56 feet. Based on the available information, it is unlikely that VOCs have migrated in
deeper groundwater beyond the area that has been delineated in the shallow groundwater
zone.
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3.0 Summary of Corrective Actions Completed

3.1 Former NW-CaF, Storage Area

As described in Section 1.1.1, GE decided to voluntarily move the CaF, material from the
former NW-CaF, storage area under the conditions of their license and with approval from
the NRC. A survey-and-release plan was developed by NFS, GE's material recovery
contractor, and the plan was reviewed and approved by the NRC.

The CaF, material and affected soil (exhibiting a total activity of greater than 200 pCi/g)
were excavated (to the water table) from the trenches from February to August 1996. The
material was loaded into trucks and transported to GE’s secure onsite warehouse as an
interim control measure until feasible methods for recovering uranium from the CaF, are
evaluated. Intermediate soil (soil exhibiting activity levels above the minimum release
criteria of 30 pCi/g but below the 200 pCi/g limit) was primarily located between the former
CaF, storage trenches. This intermediate soil was also excavated and transported via truck
offsite to a disposal facility in Pinewood, South Carolina. This soil was tested for the
potential presence of leachable inorganic and organic contaminants as described in
Section 5.5 of the CSA; no leachable constituents (except fiuoride) were identified.
Approximately 6,000 tons of CaF, and associated soil were initially excavated from the
former NW-CaF, storage area.

After excavation of the CaF, and associated soil, NFS collected surface and subsurface soil
samples from the excavated pit bottoms and adjacent area for total uranium analysis (as
described in Section 5.6 of the CSA [RTI, 1998]) for an initial evaluation of excavation
effectiveness. Elevated uranium activity levels (exceeding the release criteria of 30 pCi/g)
were detected only in the pit bottom area. An additional approximately 4,000 tons of soil
were excavated and secondary follow-up sampling revealed total uranium levels below the
NRC release limit. Final compliance sampling and analysis will be completed in 1999.

With this excavation and disposal, source materials associated with the former NW-CaF,
storage area have been removed. No significant additional removal of soil is expected to
be necessary in this area.
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3.2 Former Lubricants Area

Sail sampling activities in the former lubricants area are described in Sections 5.8 and 5.9
of the CSA (RTI, 1998). The area of highest likely contamination was identified using a
passive soil-vapor survey and geophysical surveys. Exploratory borings were drilled in two
locations within the former lubricants area (one in the area of highest measured VOCs soil
vapor and one directly downgradient). Shallow (soil) contamination was found to be minor
in both borings, suggesting that the contamination is more predominant in the groundwater,
and the soil is not likely behaving as a continuing source of groundwater contamination.
In addition, none of the soil samples exhibited concentrations exceeding the applicable soil
remediation goals listed in the Inactive Sites Program Guidelines for Assessment and
Cleanup (DENR, 1997). If greater VOC soil concentrations were once present in the
source area, they evidently have degraded and/or flushed out of the soil over time.
Therefore, corrective action for soil in the former lubricants area are not considered
necessary.
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4.0 Potential Receptors

Based on T15A NCAC 2L .0102(19), a receptor is defined as “any human, plant, animal,
or structure which is, or has the potential to be, adversely effected by the release or
migration of contaminants.” The NCAC 2L implementation guidance (DENR, 1995)
expands the definition of receptor to include:

» Properties for which there is a potential for groundwater use, public water is not
available, and permission of the adjacent property owner(s) allowing the
contamination to migrate onto their land has not been obtained;

» Drainage ditches and surface impoundments; and

» Environmentally sensitive areas (including wetlands).

The potential receptors of the contamination documented in the CSA (RTI, 1998) and this
document are described in the following sections.

4.1 Structures

The area downgradient and potentially affected by the northwest site area contamination
is remote and undeveloped. There are no structures (i.e., utility vaults, basements) in the
vicinity of the northwest site area that could be affected by the groundwater contamination.

4.2 Adjacent Properties

The owner of the property adjacent to the northwest site area, Mrs. Katherine Sledge, has
indicated to GE the desire for her property to continue its present use as a hunting
preserve. Mrs. Sledge has granted permission for the plumes to migrate onto her property
as the proposed corrective action is taken. Documentation of this permission, required per
T15A NCAC 2L .0106 (I)(5)(B), is provided in Appendix E. As a result, the adjacent
property is not considered to be a receptor as defined in the Subchapter 2L implementation
guidance (DENR, 1995). Evaluation of the expected migration of the materials of concern
in groundwater is provided in Section 6.0.
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4.3 Groundwater Resources

As described earlier, none of the potentially affected area downgradient of the northwest
site area is inhabited and, according to the adjacent property owner, development of the
area is not planned. Some of the potentially affected area is located on GE property arid
the remainder is offsite and used as part of a hunting preserve. Groundwater is not
currently drawn from the potentially affected area for any purpose. The nearest existing
groundwater well is a hand pump located over 2,000 feet east of the area. This well is not
in use. The location of this well is cross gradient and, therefore, would not intercept
groundwater from the former storage area. The minimum distance from the former NW-
CaF, storage area to the nearest domestic well, conservatively assumed to be the
westernmost residence in the Wooden Shoe subdivision, is approximately 7,100 feet east
and would not intercept groundwater from the former storage area. Therefore, the impacted
groundwater poses no human risk via the drinking-water pathway.

According to the available Wilmington-area local water-supply plans, groundwater in this
area is not expected to be used as a future public-water resource. Documentation of the
local water-supply plans for New Hanover County water systems is provided in Appendix F.
In addition, conversations with the New Hanover County Water and Sewer Department (Jeff
Malpass - Engineering Division) revealed that there are currently no plans for additional
water-supply wells in the potentially affected area (Sledge property).

4.4 Surface Wate'r, Drainage Ditches, and Surface Impoundments
Surface-water features in the northwest site area are shown in Figure 4-1. A small stream
in the northwest site area originates at the northeast corner of the NW-CaF, storage area
parking and staging area. This stream intercepts shallow groundwater and flows through
the swampy area north of the northwest site area to Prince George Creek (located
approximately 4,500 feet north of the GE property line). Prince George Creek intersects
the Northeast Cape Fear River approximately 8,200 feet north of the GE property line and
is classified as a Type C surface-water body by the DENR Water Quality Section (T15A
NCAC 2B .0101[c)).

A small water body created after excavation of CaF, material is present on the GE property.
However, after final compliance sampling has been completed, the former NW-CaF,
storage area excavation will be filled with clean soil and the area reforested. There are no
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surface impoundments in the area that could potentially be receptors of the contaminated
groundwater.

Surface-water samples were collected from the small stream originating near the former
NW-CaF, storage area in 1997 (as described in Section 6.0 of the CSA) and again in
January 1989. Neither the inorganic nor organic contaminants of interest were identified
in the surface-water samples. Potential impacts on wetland surface-water quality are
discussed in Section 4.5.

4.5 Environmentally Sensitive Areas

According to T15A NCAC 2B .0202(64), wetlands are defined as “areas that are inundated
or saturated by an accumulation of surface or groundwater at a frequency and duration
sufficient to support...a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs and similar areas.”
Although the swampy area downgradient of the northwest site area has not been
delineated, it is assumed that a portion of the potentially-affected swampy area may be
classified as a wetland based on observations of field staff (e.g., water inundation, plant
species, soils). Contamination has not been detected in the samples of surface water
collected from the small stream that flows through the swampy area (Figure 4-1). However,
low levels of VOCs have been detected in several samples of shallow groundwater and one
sample of standing water (i.e., puddle) in the swampy area. The inorganic contaminant
plumes do not extend to the swampy area (i.e., elevated levels of fluoride or uranium
exhibiting non-naturally occurring isotopic ratios have not been detected in samples of
swamp pore water [groundwater] from the swampy area). Results of groundwater samples
collected from the swampy area are presented in Tables 4-1a and 4-1b.

4.5.1 Findings of Recent Sampling Activities - Swampy Area. Sporadic levels of VOCs
have been detected in shallow groundwater samples collected from three of the SWS-
series sampling points in the swampy area (SWS-1, SWS-8, and SWS-9; Figure 4-1).
Results of samples collected from the SWS-series sampling points are summarized in
Tables 4-1a and 4-1b, complete VOC results are provided in Appendix C, Part Il. TCE
above the NC groundwater standard of 2.8 ug/L was detected in one sample from SWS-9
collected in August 1998 (at 30.4 pg/L) but has not been detected in subsequent samples
above the PQL. Varying levels of cis-1,2-DCE have been detected in SWS-1, SWS-8, and
SWS-9, but levels above the NC groundwater standard of 70 pg/L have been detected only
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in SWS-9 in August 1998 and January 1999. The concentration of cis-1,2-DCE was much
lower (8.47 pg/L) in the sample collected in November 1998. |t should be noted that swamp
pore-water. samples collected from the SWS-series sampling points are indicative of
groundwater (not surface water) conditions at approximately 3 feet below the swampy-area
land surface.

Because the swampy area is a groundwater discharge zone, a sample of standing water
that accumulated in a shallow depression in the land surface (i.e., puddle) adjacent to
SWS-9 was collected and sampled for VOCs on January 29, 1999. VOC concentrations
in the standing-water sample were compared to the shallow groundwater (i.e., swamp pore-
water from SWS-8) samples to evaluate the attenuation of VOCs as groundwater
discharges upward through the swampy-area sediment. The most rapid reductive
dechlorination rates, affecting the widest range of chlorinated hydrocarbons, occur in highly
reducing conditions, such as sulfate-reducing and methanogenic environments typical of
the swampy area (Bouwer, 1994). The results are provided in Table 4-1c. There is
evidence of volatilization and attenuation of the cis-1,2-DCE as it moves upward in
groundwater through the swampy-area sediments. The concentration cis-1,2-DCE in the
standing-water sample (35.1 pg/L) is lower than the swamp pore-water concentrations in
SWS-9.

4.5.2 Derivation of Surface-Water Standards. According to T15A NCAC 2B .0208, “the
concentration of toxic substances in surface waters will not render waters injurious to
aquatic life or wildlife, recreational activities, public health, or impair the waters for any
designated uses.” Section 2B .0208 also provides procedures for interpreting the narrative
standards for toxic substances, including:

» Human-health based standards (i.e., concentrations will not exceed the level
necessary to protect human health through exposure routes of fish, shellfish,
and/or water consumption), and

» Aquatic-life based standards (i.e., concentrations will not result in chronic
toxicity).

Derivation of surface-water standards for VOCs applicable to both streams and standing
water present in the swampy area based on these two procedures is described in the
following sections.
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4.5.2.1 Human-Health Standards. Because the surface waters in the streams and
wetlands is not used as a drinking-water source, they are classified as Class C surface
waters. Consequently, there is no risk to human health posed by the direct ingestion of

surface water. Therefore, derivation of a WQS for surface water based on water-

consumption is not applicable. Potential exposure via fish-tissue consumption was
evaluated according to regulations presented in T1I5A NCAC 2B .0208. Specific standards
are not available for non-carcinogens such as cis-1,2-DCE. However, a chemical-specific
standard can be calculated using the following equation presented in T15A NCAC 2B .0208

(@)(2)(A)):

WQS = (RfD - DT) x Body Weight / (FCR x BCF)

where:

RfD = reference dose (0.01 mg/kg/d, EPA, 1996a),

DT = estimated non-fish dietary intake (conservative value of 0),

FCR = fish consumption rate (DENR default of 6.5 gm/person/day), and ,
BCF = bioconcentration factor (cis-1,2-DCE does not bioaccumulate; however, a

conservative value of 15.26 L/kg-lipid was used based on ORNL, 1996a).
The conservatively calculated human-health based WQS for cis-1,2-DCE is 7,057 ug/L.

For TCE, a specific WQS is provided in T15A NCAC 2B .0208 because of its inclusion with
carcinogenic substances. The fish-consumption based Class C surface-water standard for
TCE is 92.4 ug/L.

4522 Ecological-Based Standards. According to the T15A NCAC 2B .0208 regulations,
the concentrations of toxic substances shall not result in chronic toxicity. VOCs are
biodegradable in environmental media and tend to reenter the atmosphere relatively quickly
through volatilization, are metabolized in many ecological receptors, and do not
bioaccumulate or biomagnify. Given the nature of VOC behavior, exposure pathways to
ecological receptors are mostly likely to occur through inhalation and ingestion pathways.
Organisms at risk of exposures are primarily within the soil and plant communities. The
inability of these organisms to remove themselves from contaminated areas increases their
risk of potential exposure. Lesser exposures are also possible in mammalian and avian
species; however, VOCs are readily metabolized and excreted in these species. Since
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these chemicals demonstrate minimal bioconcentration and biomagnification, impacts from
transfer of VOCs through food chain mechanisms are not expected to be significant.

Standards for cis-1,2-DCE and TCE in surface water downgradient of the northwest site
area are interpreted to equal the chronic aquatic community benchmark concentrations
(590 ug/L and 47 ug/L, respectively). Table 4-2 presents the proposed benchmark
concentrations for several potential ecological receptors. These concentrations are based
on published data (ORNL, 1996a) and, because of conservative assumptions and
uncertainty factors, are typically lower than the lowest levels of toxicity developed for each
chemical. Chronic benchmarks for aquatic community organisms were selected because
of their relatively lower benchmark concentrations, as compared to other potential
receptors.

4.5.3 Comparison of Results to Applicable Standards and Benchmarks. Potential
ecological risks posed by the VOCs present in the swampy area were evaluated by
comparing measured and predicted levels to:

» published acute and chronic ecotoxicological benchmark concentrations (levels
observed to have low or no adverse effects on general ecological receptors), and

> human-health based WQSs calculated in Section 4.5.2.1.

The comparisons of the concentrations of cis-1,2-DCE and TCE measured in the swamp
pore-water (groundwater) sample from SWS-9 and the adjacent standing-water (surface-
water) sample to acute and chronic benchmark concentrations are provided in Table 4-3.
Low levels of VOCs were detected in the swamp pore-water and standing-water samples.
However, the measured and predicted levels of the VOCs of concern in shallow swamp
pore-water samples are not expected to exceed the lowest benchmarks presented in Table
4-3 (and therefore applicable surface-water standards). Comparisons of predicted cis-1,2-
DOCE and TCE levels expected in the swamp standing-water samples (according to the
calibrated fate and transport modeling described in Section 6.1.2.5) to ecological
benchmarks/surface-water standards are provided in Figures 4-2 and 4-3, respectively.-
Based on available information, these benchmark concentrations are also protective of
other organisms potentially present in the swampy area including piscivorous (fish-eating)
mammals and terrestrial plants (Table 4-3).
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Potential impacts to the soil invertebrate community were also evaluated by comparing the
maximum predicted shallow soil (sorbed) concentrations of TCE to the published
benchmark for the soil invertebrate community. Using the maximum predicted
concentration of TCE in swamp pore water (shallow groundwater) in the swampy area
(approximately 30 pg/L), a maximum soil concentration was calculated based on the
following equation:

Csoil = Cwatet X Kd
where:
Ceoi =  Maximum predicted TCE concentration in soil (mg/kg),
Cuater =  Maximum predicted TCE concentration in shallow groundwater in swampy
area (mg/L) - based on modeling results presented in Section 6.1.2.5,
Ky - = Distribution coefficient, 51.5 L/kg, based on K, = K, x f..,
Kec = Organic carbon partitioning coefficient (166, from EPA, 1996b),
foc = fraction organic carbon (0.31, mean of soil samples collected from swampy

area [RTI, 1998]).

Based on the equation above, the maximum predicted soil TCE concentration is
approximately 1.54 mg/kg. This is significantly lower than the soil community benchmark
of 79 mg/kg and the terrestrial plant benchmark of 14 mg/kg as presented in Table 4-3.

In summary, there are no expected unacceptable risks to potential ecological receptors in
the swampy area downgradient of the former source area.

G:\6448-018\NW Site CAP\NW Site CAP(Final).wpd

18



i~ & &

P

-

e

—

Northwest Site Area Corrective Action Plan April 27, 1999

5.0 Evaluation of Potential Corrective Actions

5.1 Objectives

The purpose of this CAP is to identify and describe an appropriate remedy for groundwater
contamination in a remote northwest portion of the GE-Wilmington site resulting from
storage and disposal practices typical of the late 1960s when the GE site was developed.
Any corrective action implemented in the northwest site area must have the following
primary objectives:

» Ensure protection of human health and the environment,

» Address both the organic and inorganic materials identified in northwest site area
groundwater,

» Minimize impacts or other disturbances to the adjacent property, and

» Prevent creation of additional waste products through the remediation process
and avoid the risks to human health and the environment associated with
handling such waste.

5.2 Evaluation of Remedial Alternatives

Only groundwater remediation technologies are appropriate for this CAP because: (1) the
source of inorganic contaminants (i.e., CaF, and contaminated soil) has been removed, (2)
soil contamination by VOCs has not been detected above relevant cleanup standards, and
(3) evidence of free-phase contaminants has not been found at the site. The following
sections present brief descriptions of the most common potential remedial technologies and
their applicability at the site. The technologies considered below are listed in the DENR
guidance as the most current conventional methods available (DENR, 1998).

5.2.1 Pump-and-Treat. Pump-and-treat involves the extraction of groundwater to recover
contamination and restrict its migration within a known area. Pump-and-treat is an effective
technology for controlling plume migration, but its effectiveness at removing contaminants
from groundwater to below regulatory standards is questionable (particularly for organic
contaminants and uranium due to their sorption to the aquifer matrix). In addition,
implementation can involve significant disruption to the adjacent property use and/or
appearance.
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The VOC plume in the northwest site area extends to the swampy area north of the former
source area. Therefore, it would be necessary to install recovery wells within or very near
this wetland area. Pumping from shallow recovery wells would likely result in wetland
dewatering and associated degradation. Groundwater pumping could be feasible in the
upland area to address the less-extensive uranium and fluoride plumes; however, effective
recovery of groundwater containing uranium would be problematic. In addition, the uranium
recovered from the pumping would be primarily naturally occurring.

Due to the potential for negatively impacting the swampy area adjacent to the site, the high
costs of this approach weighed against the low potential risks posed by the contamination,
and problems associated with treatment and handling of the recovered materials, pump-
and-treat (including pump-and-treat with reinjection of treated groundwater) is not
considered appropriate or feasible for this project.

5.2.2 Air Sparging with Soil-Vapor Extraction. Air sparging consists of injecting
compressed air into groundwater and saturated soil to encourage volatilization of VOCs into
the vapor phase. The volatilized components are transported to the unsaturated zone,
where they typically are recovered into a soil-vapor extraction (SVE) system. Air sparging
also can stimulate the biodegradation of constituents by increasing the oxygen content of
the groundwater.

At the site, there are some effectiveness limitations with air sparging. Air sparging would
not be effective for the inorganic impacts (uranium and fluoride) at the site, because these
constituents are not volatile. In fact, oxidizing conditions could increase uranium mobility
in the aquifer. In addition, the unsaturated zone is very thin in some areas. For example,
in the swampy area, the water table is essentially at the soil surface. A vapor extraction
system to recover volatilized compounds could not be installed in this area.

Due to the effectiveness and limitations of air sparging/SVE at the site, this technology is
not considered applicable or feasible for this project.

5.2.3 Monitored Natural Attenuation. Natural processes in the environment can reduce
the mass, toxicity, volume, concentration, and/or mobility of contaminants in soil or
groundwater. These processes, including biodegradation, dispersion, dilution, sorption,
volatilization, and chemical or biological stabilization, transformation or destruction of
contaminants, are collectively referred to as natural attenuation (EPA, 1997). The
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processes listed above are inclusive of the mechanisms described in the DENR definition
of natural remediation (T15A NCAC 2L .0102[14]). While human intervention is not
involved in the actual remediation process, fate and transport monitoring of the
contamination is key; hence, the US Environmental Protection Agency (EPA) has defined
this approach as monitored natural attenuation (MNA). NC DENR and EPA conditions and
guidance for application of MNA at contaminated sites are described in the following
sections.

5.2.3.1 NC DENR Policy on Monitored Natural Attenuation. Per T15A NCAC 2L .0106(i),
when reviewing any CAP for approval, DENR must consider:

» the extent of any violations,

» extent of any threat to human health or safety,

» extent of damage or potential adverse impact to the environment,

» technology available to accomplish restoration,

» the potential for degradation of the contaminants in the environment,

» the time and costs estimated to achieve groundwater quality restoration, and

» the public and economic benefits to be derived from groundwater quality
restoration.

DENR provides a mechanism for approving a natural attenuation CAP in T15A NCAC 2L
.0106(l). Under the provisions of this rule, MNA is applicable for contamination resulting
from a non-permitted activity and if the site does not require any ongoing active
groundwater remediation (DENR, 1985). These conditions apply to the northwest site area.

A summary of NC DENR conditions and requirements for a MNA CAP and their applicability
to this northwest site area CAP is provided in Table 5-1. Satisfaction of requirements
presented in the table, as well as other administrative requirements (regarding notifications,
professional certifications, submittal of the CSA, scheduie, and monitoring plans), must be
certified by a licensed geologist or professional engineer on the Certification for the
Submittal of a Corrective Action Plan (DENR Form GW-100{l]). The completed certification
for this CAP is provided at the beginning of this document.

5.2.3.2 EPA Policy on Monitored Natural Attenuation. The EPA has provided guidance
regarding factors to be considered when determining whether sites are appropriate for the
MNA approach (EPA, 1997). These considerations and their applicability to the northwest
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site area MNA CAP are summarized in Table 5-2. Based on EPA's factors supporting
implementation of MNA and regulations presented in T15A NCAC Section 2L, MNA is
considered to be the most viable remedial approach for the groundwater contamination
identified in the northwest site area. In addition, the MNA remedial approach is consistent
with the objectives defined in Section 5.1. Site-specific technical information supporting this
approach is provided in Section 6.0.
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6.0 Technical Evaluati'on' of Monitored Natural Attenuation

As discussed in Section 5.0, MNA is considered to be the most viable remedial alternative
for the northwest site area. Materials of interest in the groundwater include VOCs (TCE
and its degradation products cis-1,2-DCE and vinyl chloride), uranium exhibiting non-
natural isotopic ratios (delineated by the distribution of the isotope ?°U), and fluoride. A
summary of properties affecting the fate and subsurface transport of the materials of
interest are described below as well as in Section 4.0 of the CSA (RTI, 1998).

Technical issues affecting the natural attenuation of each of these constituents are
presented below. For each of the materials of interest, the mechanisms for natural
attenuation are described (e.g, sorption, biodegradation, dispersion). In addition, factors
or conditions that influence natural attenuation are discussed with respect to site-specific
observations and measurements, and results of groundwater flow and fate and transport
modeling are also presented.

6.1 Volatile Organic Compounds

Evaluation of the mechanisms affecting the natural attenuation of VOCs in the subsurface
is evolving rapidly, and the natural attenuation of chlorinated solvents such as TCE has
been documented at several sites. One recent technical discussion of the natural
attenuation of VOCs is EPA Office of Research and Development's Technical Protocol for
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water (EPA, 1998a). The
mechanisms for biodegradation of chlorinated hydrocarbons (such as TCE) presented in
that document are summarized below.

6.1.1 Factors and Mechanisms Influencing Natural Attenuation. Biodegradation is
typically the most important destructive process affecting VOCs. In fact, numerous
laboratory and field studies have demonstrated that a variety of chlorinated solvents can
be biodegraded (EPA, 1998a). Chlorinated organic compounds are typically biodegraded
naturally via three potential pathways:
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» use of the contaminant as an electron acceptor (reductive dechlorination, also
known as reductive dehalogenation),

» use of the contaminant as an electron donor, or

» by cometabolism (destruction by biologically-produced enzymes to no benefit or
use by the microorganisms).

The most predominant and effective biodegradation mechanism for chlorinated solvents is
reductive dechlorination, an anaerobic biodegradation pathway where the chemical is used
as the electron acceptor. Therefore, biodegradation of chlorinated compounds will typically
be an electron-donor-limited process and a source of organic carbon to serve as the
substrate or the electron donor is required for reductive dechlorination. This process is
illustrated in Figure 6-1. The most rapid reductive dechlorination rates, affecting the widest
range of chlorinated hydrocarbons, occur in highly reducing conditions, such as sulfate-
reducing and methanogenic environments (Bouwer, 1994). During reductive dechlorination
of TCE, all three DCE isomers (i.e., cis-1,2-DCE, trans-1,2-DCE, and 1,1-DCE) can be
produced, but cis-1,2-DCE is the most common (Bouwer, 1994), and the predominance of
cis-1,2-DCE is evident in the northwest site area. Since vinyl chloride is the least oxidized
of the chlorinated hydrocarbons, it is less susceptible to reductive dechlorination, and it
biodegrades the slowest through this biodegradation pathway. However, vinyl chioride can

degrade readily as the primary substrate in biologically mediated oxidation-reduction

reactions (McCarty and Semprini, 1994). For example, ‘vinyl chloride will rapidly
biodegrade in aerobic conditions, with oxygen serving as the electron acceptor and vinyl
chloride acting as the substrate or electron donor.

EPA (1998a) describes three types of plume behaviors, depending on the amount of
solvent present, the amount of biologically available carbon in the aquifer, the distribution
and concentration of natural electron acceptors, and the types of electron acceptors being
used. Type 1 plumes occur where the primary substrate is anthropogenic organic carbon,
driving reductive chlorination and resulting in rapid and extensive degradation of the more
highly chlorinated solvents. Type 2 plumes are characterized by high concentrations of
available native organic carbon. Reductive dechlorination may occur in a Type 2 plume,
but possibly at slower rates, depending on the amount of organic carbon available. Type
3 plumes are characterized by inadequate organic carbon (native or anthropogenic). In this
scenario, reductive dechlorination will not occur, but vinyl chloride is easily oxidized. A
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chlorinated solvent plume can exhibit all three types of behavior in different portions of the
plume (EPA, 1998a).

It should be noted that in addition to the biodegradation mechanisms described above,
VOCs are also naturally attenuated through the processes of dispersion and, to some
degree, sorption. These mechanisms are more important in Type 3 plumes as described
above.

6.1.2 Site-Specific Factors. There are several factors in the northwest site area that
support use of MNA to address the groundwater contamination by VOCs:

» depletion of VOCs in the former source-area soils to below cleanup levels,

» presence of degradation products in groundwater indicating groundwater is
naturally attenuating,

» values for natural-attenuation indicator parameters in groundwater (e.g., -
dissolved oxygen, oxidation-reduction potential [ORP], and ferrous iron),

» presence of a downgradient hydraulic and geochemical boundary (i.e., the
swampy area), .

» measured and predicted contaminant migration patterns, and

» absence of human and ecological risk.

These factors are described in the following sections.

6.1.2.1 Source Depletion and Presence of Degradation Products. As described in
Section 3.2, soil borings in the former lubricants area did not identify soil VOC
concentrations at levels resulting in continuing contribution to groundwater contamination
or above risk-based cleanup levels (DENR, 1997). In addition, there is evidence of TCE
degradation in the area as TCE is not present in two wells immediately downgradient of the
former lubricants area (CAF-17C and OB-5); further, relatively elevated levels of the TCE
biodegradation daughter product cis-1,2-DCE have been measured in samples from these
wells, along with the presence of vinyl chloride. Based on this and historical information,
it is believed that in the former lubricants area, the lubricant substrate (animal fat), along
with natural organic carbon, provide a source of organic carbon (electron donor) necessary
to facilitate biodegradation of the VOCs at the source area. This interpretation is also
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supported by the values for natural-attenuation parameters measured in groundwater in the
northwest site area, as described in the following subsection.

Groundwater samples have been collected from well OB-5 for VOC analysis since 1993.
TCE has not been detected above PQLs in any of the samples from this well and
cis-1,2-DCE concentrations have declined steadily (Figure 6-2). There have been sporadic
detections of vinyl chloride in samples from this well (typically at approximately 7 pg/L).
The absence (below the typical PQL level of 0.5 pg/L) of TCE, the predominance of cis-1,2-
DCE, and the decreasing concentrations of degradation products suggests that the area
of the plume directly downgradient of the source is exhibiting Type 1 (reductive
dechlorination) plume behavior as defined in Section 6.1.1.

6.1.2.2 Measurements of Natural-Attenuation Parameters in Groundwater. The
biodegradation of chlorinated hydrocarbons brings about changes in the groundwater
chemistry in the affected area. The intent of monitoring these changes in groundwater is
to demonstrate that conditions are conducive for reductive dehalogenation.

Aerobic bacterial respiration requires dissolved oxygen (DO). . After depletion of the DO,
electron acceptors are used in the following order of preference, as available, and as
conditions become more reducing: nitrate, iron(lil), sulfate, and then carbon dioxide
(methanogenesis) (EPA, 1998a). Natural attenuation of chlorinated solvents can often be
documented by measuring the occurrence and distribution of these parameters in
groundwater. The key parameters of interest include DO, ferrous iron (ll), and oxidation-
reduction potential (ORP). These parameters, along with other parameters such as pH,
temperature, sulfate, chloride; total organic carbon (TOC), and alkalinity, were measured
in November 1998 and January 1999 to aid in evaluation of groundwater conditions with
respect to natural attenuation. In addition to the inorganic parameters discussed above,
the distribution of methane, ethane, and ethene are important when evaluating the
degradation of chlorinated ethenes. A summary of the results of these natural-attenuation
parameters collected and measured in January 1999 is provided in Table 6-1. The
importance of some of these key parameters (EPA, 1998a), as well as their presence
and/or distribution in groundwater in the northwest site area, is described below.

Dissolved Oxygen. Anaerobic bacteria cannot function (and therefore
reductive dechlorination will not occur) when the groundwater DO
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concentration is greater than approximately 0.5 mg/L. The distribution of DO
in the northwest site area is shown in Figure 6-3. The distribution of low DO
levels (below 1.0 mg/L) is well correlated with the extent of the TCE and cis-
1,2-DCE plumes, indicating that conditions are conducive for reductive
dehalogenation in this area.

Iron (1I). Ferrous iron (ll) is the by-product of the reduction of ferric iron (ll1).
Ferric iron may be used as an electron acceptor in anaerobic environments
and may be used as an electron acceptor during degradation of organic
carbon and vinyl chloride (EPA, 1998a). Therefore, ferric iron should be
depleted in areas of active anaerobic biodegradation. However, the
distribution of ferric iron is often difficult to measure, because it typically
readily precipitates with other inorganic compounds in groundwater. The
accumulation of the by-product of ferric iron reduction (i.e., ferrous iron) is
thus useful in delineating potential areas of reductive dechlorination.
Reductive dechlorination is more predominant in areas exhibiting higher
ferrous iron levels. The distribution of ferrous iron in the northwest site area
groundwater is shown in Figure 6-4. The highest ferrous iron levels (over
4.0 mg/L) are found just downgradient of the former lubricants area, and the
extent of elevated (over 1.0 mg/L) ferrous iron corresponds well with the
extent of the TCE and cis-1,2-DCE plumes.

Oxidation-Reduction Potential®. The ORP of groundwater indicates the
relative tendency to accept or transfer electrons. Changes in ORP are
typically biologically mediated. = ORP measurements of less than
-100 millivolts (mV) indicate that the reductive pathway is likely; however, the
reductive pathway is possible at ORP measurements less than 50 mV (EPA,
1998a). The distribution of negative groundwater ORP in the northwest site
area groundwater is shown in Figure 6-5 and correlates well with the
distribution of DO (Figure 6-3) and the extent of the VOC plumes in the
northwest site area.

April 27, 1999

“For natural-attenuation screening, ORP is measured against a silver/silver chloride (Ag/AgCI)
electrode instead of against a standard hydrogen probe (Eh). An Ag/AgCI electrode was used to
measure ORP at the GE site.
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Methane. @ The presence of methane indicates strongly reducing,

. methanogenic conditions, and its presence above background concentrations

* is indicative of biodegradation (EPA, 1998a). The distribution of methane in
the northwest site area groundwater is shown in Figure 6-6. The distribution
indicates substantial methane production in the area of highest VOC
contamination and, as expected, in the swampy area north of the former
source area. The distribution of methane is not contoured in the swampy
area, as significant methane production is expected in the entire swampy
area due to the high natural organic-carbon content of the swampy-area
sediments. Therefore, contouring of these concentrations would not likely be
meaningful. The results support the interpretation that biodegradation is
active within the VOC plumes.

Ethene. Ethene is one of the end-point daughter products resuiting from the
reductive dehalogenation process; thus its presence is indicative that
degradation of the parent compound is or has been occurring. The
distribution of ethene in groundwater in the northwest site area is shown in
Figure 6-7. As expected, ethene levels are highest in the areas of highest
contamination and, as a result, indicate that biodegradation of the VOCs is
or has been occurring in the northwest site area.

Total Organic Carbon. TOC levels were significantly higher in the wells near
the former source area, and the TOC distribution corresponded with the
distribution of methane, the VOCs, and ethene. The presence of elevated
TOC in the most contaminated areas of the plume indicates that there is a
sufficient carbon source to facilitate reductive dechlorination.

In addition to the evaluation of the distribution of the key natural-attenuation parameters
addressed above, a quantitative screening evaluation of the potential biodegradation of
VOCs (based on EPA, 1998a) was conducted using the results of these and other
groundwater parameters in the northwest site area. The results of this quantitative
evaluation are presented on Table 6-2. Based on the quantitative screening methodology
cited by EPA (EPA, 1998a), there is strong evidence for anaerobic degradation of
chlorinated VOCs near the former lubricants area, and there is adequate evidence
downgradient from the former source area.
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6.1.2.3 Presence of a Downgradient Hydraulic Boundary. As described in Section 3.0 of
the CSA (RTI, 1998) and in Section 2.0 of this document, groundwater flows from the upland
areas of the sand peninsula in the northwest site area and discharges into the swampy area
downgradient of the former source areas. The horizontal hydraulic gradient in the upland
area is approximately 0.005, and the vertical gradient in the upland area ranges from 0.005
to 0.03 (downward). The flow regime changes significantly at the interface of the swampy
area. Groundwater discharges strongly upward into the swampy area as evidenced by the
large vertical upward hydraulic gradient (0.146). In contrast to the upland areas, the
horizontal hydraulic gradient in the swampy area is very small and reasonably estimated to
be on the order of 0.0007. This hydrogeologic setting essentially serves as a hydraulic
boundary, limiting the lateral extent of contaminants that may migrate to the swampy area.
A groundwater flow model has been developed for the area (refer to Appendix G for specific
information on model development and calibration). Figure 6-8 presents a cross-sectional
representation of the simulated groundwater flow regime in the northwest site area and
indicates that horizontal groundwater flow in the swampy area is very slow.

6.1.2.4 Presence of a Downgradient Geochemical Boundary. The swampy sediments have
an extremely high organic carbon content (average of 31 percent). As a consequence of this
very high fraction of organic carbon (f, ), these soils will take up appreciable amounts of
organic chemicals through sorption. The measure of the effectiveness of sorption, the
distribution coefficient (K), increases significantly in the swampy sediments. As the K,
increases, sorption becomes more effective. The f,, of the upland sandy sediments of the
northwest site area is on the order of 0.001, while the average f,_ of the swampy sediments
is much greater (0.31). A summary of the site-specific parameters affecting the migration
of VOCs dissolved in groundwater in the northwest site area is presented in Table 6-3.

6.1.2.6 Measured and Predicted Contaminant Migration Patterns. The VOCs cis-1,2-DCE
and TCE have migrated to the swampy area, which is approximately 1,200 feet
downgradient of the former lubricants Area (Figure 1-2). A degradation product, vinyl
chloride, has migrated from the former source area; however this constituent has not been
detected in the swampy area. When compared with the migration of fluoride and uranium,
these VOCs are more mobile. However, as described in this section, natural-attenuation
processes, including dispersion, biodegradation, and sorption, are actively limiting the
concentration and extent of these impacts.
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Three-dimensional numerical groundwater flow (MODFLOW) and contaminant fate-and-
transport (MT3D) models were used to evaluate the VOCs of interest (TCE, cis-1,2 DCE,
and vinyl chloride) in the northwest site area. Appendix G provides a detailed description
of the model development, calibration, and simulations, including assumptions and input
parameters.

Calibration of the VOC models involved comparing the measured cis-1,2-DCE plume with
model results after a 30-year time period. This analysis considered cis-1,2-DCE, because
this constituent is the most prevalent VOC at the site with the broadest extent. Also,
cis-1,2-DCE is continuous from the former source area to the swamp, unlike TCE and vinyl
chloride. The comparison between the measured and the modeled plume extents for cis-
1,2-DCE is shown in Figure 6-9. For this simulation, the sorption parameters were estimated
using hydrophobic theory, which involves estimating the parameter using the measured soil
f.r constituent-specific octanol-water partition coefficients (K,,), and organic carbon
distribution coefficients (K,.). The same theory was used in estimating sorption parameters
for TCE and vinyl chloride. Table 6-3 summarizes the sorption parameters for each
constituent estimated using this method. The favorable match between the observed and
simulated distribution of cis-1,2-DCE shown in Figure 6-9 was achieved by varying the
dispersivities and the first-order biodegradation rate. The resulting dispersivities were 4,
0.3, and 0.1 feet in the longitudinal, horizontal, and vertical directions, respectively. A
typical convention is to set longitudinal dispersivities to be in the range of 1 to 10 percent
of the length of the plume. Considering the longitudinal dispersivity is only 0.3 percent of
the VOC plume length (approximately 1,200 feet) in the northwest site area, the estimated
dispersivities are relatively low and, therefore, conservative in estimating potential future
migration patterns. The resulting biodegradation rate of 0.11 year™ (a half-life of 6.3 years)
is relatively low. In fact, the average field-scale biodegradation rate compiled by EPA’s
Office of Research and Development is 1.6 year™ (a half-life of 0.43 year) (EPA, 1998b).
Although the modeled biodegradation rate for the site is comparatively low, there is
compelling evidence that biodegradation is active at the site, as described in Section -
6.1.2.2. Therefore, the modeled biodegradation rate is considered to be conservative in
estimating potential future migration patterns. Following the EPA-documented range of
biodegradation rates for TCE, cis-1,2-DCE, and vinyl chloride (EPA, 1998b), biodegradation
rates for TCE and vinyl chloride were estimated to be close to the rate for cis-1,2-DCE, as
indicated in Table 6-3.
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Following the calibration procedure described above, predictive simulations evaluated the
future migration patterns for each of the VOCs of interest. The setup for these simulations
included the measured distribution of the VOCs as initial conditions. The sorption,
biodegradation, and dispersion parameters corresponded to the values shown in Table 6-3.

Figures 6-10 and 6-11 show the predicted distribution of cis-1,2-DCE from present
conditions (1999) into the future. These (and subsequent) three-dimensional
representations of current and predicted contaminant patterns contain a vertical slice
through the geologic layers underlying the site, including, in order of increasing depth: the
highly organic swamp sediments (dark brown), the upper unconsolidated tan-to-gray sand
(medium brown), and the deeper rocky zone (light brown). The vertical cut through the
geologic layers in the figures is located along the approximate centerline of the plume,
oriented 5 degrees east of plant north. In addition, the measured and/or modeled plumes
are shown extending from the geologic slice. An additional vertical slice through the center
of each plume shows changes in the concentration within the plume interior. The digital
aerial photograph of the area is projected onto the surface elevations, and the former
lubricants area (the former source for the VOC impacts) is highlighted in red. The white
lines are features (e.g., roads and property boundaries) from the areal base map. The view
is oriented approximately towards the west (in plant coordinates) and at an angle downward
approximately 22 degrees from horizontal. The concentration distribution in these figures

‘was estimated using a three-dimensional kriging geostatistical method implemented by the

Environmental Visualization System (EVS). This method uses the irregularly spaced
measured concentrations and estimates the three-dimensional concentration distribution
throughout the domain. EVS determines the kriging input parameters, including the reach,
the domain extent, the range, and the sill, based on the measured data distribution. Three-
dimensional kriging in EVS uses a spherical variogram model and a nugget of zero.

Figures 6-10 and 6-11 show the decline in cis-1,2-DCE concentrations over time, with the
70-pg/L plume dissipating in the aquifer between 5 and 15 years from present. Due to the
strong sorption onto the highly organic swamp soils, the cis-1,2-DCE remains in the
groundwater in contact with these sediments for a longer time period. However, between
30 and 35 years (not shown), the cis-1,2-DCE concentrations are expected to be attenuated
below 70 ug/L. Figure 6-12 shows the breakthrough of cis-1,2-DCE concentrations in the
swampy area in groundwater at a depth just below the swampy-area land surface and at a
depth of approximately 15 feet (in the sand below the swamp sediments). As this figure
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indicates, the surficial concentrations are expected to increase to a maximum of about
180 ug/L approximately 11 years after current conditions. A comparison of these curves
indicates that the swamp geochemical boundary significantly decreases the maximum
surface concentrations relative to the maximum concentrations at depth. However, the cis-
1,2-DCE remains in the shallow swamp sediments longer due to the strong sorption to the
highly organic swampy-area soils.

Figure 6-13 shows the predicted maximum concentrations of cis-1,2-DCE in the groundwater
just below the surface in the Swampy area. For a conservative comparison, the maximum
concentrations of cis-1,2-DCE with no attenuation are also shown in Figure 6-13. The model
setup was identical for the two results shown in Figure 6-13, except that sorption and
biodegradation were not activated for the bottom graphic (i.e., no attenuation). The results
demonstrate that even with the conservative assumption of no future attenuation, the
impacts are confined within a relatively small area, which is within the existing monitoring
network.

Figures 6-14 and 6-15 show the predicted distribution of TCE from present conditions into
the future. These figures describe the steady decline in TCE concentrations over time, with
the 2.8 pg/L plume expected to dissipate in the aquifer between 5 and 10 years from
present. Due to its sorption onto the highly organic swamp soils, the TCE remains in
groundwater adjacent to these sediments for a longer time period. However, between 50
and 55 years (not shown) the TCE should be attenuated below 2.8 ug/L. Figure 6-16 shows
the breakthrough of TCE concentrations in groundwater just below the surface in the swamp.
As this figure indicates, the predicted concentrations increase to a maximum of about
10 ug/L. approximately 18 years after current conditions. The concentrations at a depth of
15 feet (in the sand below the swamp sediments) are shown for comparison. Comparing
these curves indicates that the swamp geochemical boundary decreases the maximum
surface concentrations relative to the maximum concentrations at depth. However, the TCE
remains in the swamp sediments longer due to its sorption to the highly organic swampy-
area soils. Also, TCE remains in these soils longer than cis-1,2-DCE, because TCE sorbs
more readily to organic matter than cis-1,2-DCE. Figure 6-17 shows the predicted maximum
concentrations of TCE in the groundwater just below the surface in the swamp. For a
conservative comparison, the maximum concentrations of TCE with no attenuation are also
shown in Figure 6-17. The model setup was identical for the two distributions, except that
sorption and biodegradation were not considered in the bottom graphic (i.e., no attenuation).
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The results show that even with the conservative assumption of no attenuation from current
conditions, the impacts would be confined within a relatively small area within the existing
monitoring network in the swampy area.

Figures 6-18 and 6-19 show the predicted distribution of vinyl chiloride from present
conditions into the future. These figures show the steady decline in vinyl chioride
concentrations over time, with the plume exceeding 0.5 ug/L expected to dissipate between
20 and 25 years from present (not shown). Vinyl chioride exceeding the typical analytical
PQL of 0.5 pg/L is not predicted to reach the swamp sediments.

6.1.2.6 Absence of Human and Ecological Risk. As described in Section 4.0, there are no
domestic users of groundwater in the area downgradient of the former source areas, and
there are currently no known plans for future development of water supplies from the area.
Therefore, there is no risk to human health via the drinking water pathway. Low levels of
cis-1,2-DCE and TCE are predicted to migrate into the shallow groundwater and potentially
standing water in a localized portion of the swampy area. However, as described in Section
4.5, the measured and predicted concentrations of these contaminants do not exceed
proposed acute or chronic ecological risk benchmarks or surface-water standards for the
VOCs of concern. As a result, potential ecological risk posed by the VOCs in groundwater
in the northwest site area is considered to be minimal.

6.2 Uranium

MNA has been selected by EPA as a final remedy at several Superfund sites contaminated
with organic and inorganic contaminants, including radionuclides (Brady, et al., 1998a).
Long-lived radionuclides such as uranium do not degrade destructively, but must instead be
converted to a stable form or diluted to levels that pose lower risks to potential receptors.
The concentration of dissolved uranium in a particular groundwater environment will depend
predominantly on the chemical composition of the groundwater and the complex interplay
of geochemical parameters present in that environment (similar to those described in
Section 6.1.2.2). Many metals and radionuclides such as uranium are readily removed from
soil solutions and groundwater by sorption to mineral surfaces and/or soil organic matter and
by the formation of insoluble solids (precipitation). The potential immobility of these
compounds make radionuclides and metals strong candidates for MNA. In addition,
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radionuclides strongly sorbed in soils are likely to be flushed by larger volumes of recharge,
increasing the potential for dilution over time (Brady and Borns, 1997).

6.2.1 Factors and Mechanisms Influencing Natural Attenuation. Uranium occurs in
three oxidation states; U(IV), U(V), and U(VI). In natural waters the U(IV) (uranous) and
U(VI) (uranyl) oxidation states predominate. The aqueous geochemistry of dissolved
uranium is complex, and the concentration of uranium in groundwater is controlled by
multiple, interrelated factors. The redox environment, pH, the types and concentrations of
other compounds that complex with uranium, and adsorption are all important factors, as
discussed below.

The behavior of the three uranium species of interest (*U, 2*°U, and 2*%U) in the subsurface
is expected to be similar, and the natural attenuation mechanisms described in the following
sections are not expected to differentiate between species.

One important control on the behavior of uranium in groundwater is the redox sensitivity of
uranium; that is, the sensitivity of uranium to the amount of oxygen present in groundwater.
At low oxygen concentrations and under reducing conditions, U(IV) and its aqueous
complexes predominate, whereas, in oxidized groundwater, uranium exists mainly as U(VI)
and its complexes. -This redox sensitivity leads to differences in the concentration of
dissolved uranium in groundwater because U(VI) and its complexes are soluble, whereas
U(IV) and its complexes have extremely low solubilities. Thus, low oxygen or reducing
grbundwater would be predicted to have lower levels of dissolved uranium than oxidizing
groundwater.

The pH and the presence of other species that form complexes with uranium are also
important controls on the concentration of dissolved uranium in groundwater. In natural
water, uranium (U[IV]) generally forms strong carbonate complexes. The carbonate
complexes are particularly important because they can increase the solubility of uranium
minerals, facilitate oxidation of U(IV), and limit the extent of uranium adsorbed in oxidized
waters. Other uranium complexes that are important include those formed with hydroxyl,
fluoride, phosphate, and sulfate species.

Adsorption is another important control on the concentration of dissolved uranium in
groundwater. The ferric iron (1) oxyhydroxides are generally the most important potential
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sorbents of uranium because they commonly occur in soils and sediments, and they exhibit
strong sorptive behavior toward U(VI) (Langmuir, 1997). Organic matter is also important
in determining the sorptive capacity of soils. The extent to which adsorption of U(VI) occurs
depends on the aqueous speciation of uranium, which in turn is a function of the redox
conditions, pH, and presence of other species.

6.2.2 Site-Specific Factors. There are several conditions in the northwest site area that
advocate use of MNA to address the groundwater contamination by uranium exhibiting non-
natural isotopic ratios. These include:

» removal of the source,

» measured and predicted contaminant migration patterns indicating the immobility
of uranium at the site,

» presence of a downgradient geochemical and hydraulic boundary (i.e., swampy
area), and

» absence of human and ecological risk.

6.2.2.1 Removal of the Source. As described in Section 3.1, the source of uranium
exhibiting non-natural isotopic ratios (i.e., the CaF, material) has been removed under the
guidance of a plan approved by the NRC. Final compliance sampling for the area has been
initiated and the former NW CaF, storage area is no longer contributing to groundwater
impacts in the area.

6.2.2.2 Measured and Predicted Contaminant Migration Patterns. The migration of uranium
from the source area has not been extensive. This pattern is evident when comparing the
plume of uranium exhibiting non-natural isotopic ratios (Figures 2-7 and 2-8) with the
adjacent VOC plumes (Figures 2-10 through 2-12). The VOCs have migrated to the swampy
area, approximately 1,200 feet downgradient from its former source area; however, the
uranium has been limited within approximaiely 200 feet of its former source area. The
limited migration of uranium may result from multiple attenuating factors, including sorption,

dispersion, and precipitation, as described in Section 6.2.1. This section presents analyses
of the past and future migration patterns to better understand the potential for and
effectiveness of the natural attenuation of uranium at the site.
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Measured trends for total uranium in groundwater downgradient of the former NW-CaF,
storage area are decreasing (Figure 6-20). As described in the CSA, elevated uranium
levels were measured for a brief period in monitoring wells directly downgradient of the
source area. Elevated groundwater concentrations may have been present in the past after
the water table rose into the bottom of the former storage trenches, which may have
intermittently mobilized some of the uranium. However, regardless of the cause, the source
of uranium has now been removed (Section 3.1), and therefore similar magnitude
concentration spikes are not expected in the future.

Three-dimensional numerical groundwater flow (MVODFLOW) and contaminant fate-and-
transport (MT3D) models were used to evaluate the 2°U plume in the northwest site area.
The model simulates the transport of the #°U isotope, because ?*°U is representative of
uranium exhibiting non-natural isotopic ratios. Appendix G provides a detailed description
of the model development, calibration, and simulations, including assumptions and input
parameters. Descriptions of the setup of the three-dimensional graphics presenting the
results of the modeling activities are described in Section 6.1.2.5.

Figure 6-21 illustrates the effectiveness of natural-attenuation processes at limiting the
migration of uranium at the site. The model setup for these simulations includes a constant
source concentration of 0.07 mg/L (the highest measured ?°U concentration) for 30 years
within the CaF, storage area. Based on the site operational history and the maximum
measured groundwater concentrations, this setup is considered to be representative of
conditions at the site for the last 30 years. The difference in the two simulation results
shown in Figure 6-21 is that the upper diagram represents the plume configuration that
would be present with no attenuation (other than dispersion) limiting the plume migration.
The lower diagram shows the extent of the 2°U plume with the additional attenuation
mechanism of sorption limiting the plume extent. The plume extent with no attenuation is
clearly outside the area where impacts have been measured. In contrast, the plume extent
with attenuation provides a good match with the measured plume (for comparison, the
currently measured plume is shown in Figure 6-22).

For the simulation with attenuation shown in Figure 6-21, the distribution coefficient, K,
which controls sorption, was adjusted until the simulated plume extent at 30 years was close
to the measured plume extent. The K, resulting from this analysis was 3.5 L/kg for the sand
and the sandstone. This K, value is actually significantly less than the value of 10 L/kg

G:\6448-018\NW Site CAPANW Site CAP(Final).wpd ? =

36



.

e

Northwest Site Area Corrective Action Plan April 27, 1999

estimated using site-specific soil and groundwater data, as described in Section 6.2.2.3.
The lower K, value used in the model predicts less sorption and is, therefore, more
conservative. Using the estimated K,.of 3.5 L/kg, a porosity of 0.3, and a bulk density of
1.56 g/cm?®, the calculated retardation coefficient for uranium is 19.2. This retardation
coefficient indicates that the dissolved uranium will travel approximately 19.2 times slower
than the groundwater. In summary, the model results presented in Figure 6-21 show that
natural attenuation is active and is limiting the migration of uranium at the site.

As described in Section 6.2.1, uranium transport in the subsurface is complex and is likely
subject to multiple, interrelated attenuation mechanisms at the site, including sorption,
dispersion, and precipitation reactions. It is uncertain which exact combination of
mechanisms is responsible for the attenuation evident in Figure 6-21. However, it is clear
that natural attenuation of uranium limits the plume migration. The model attributes most
of the attenuation to sorption (except for the attenuation attributed to dispersion). Therefore,
sorption in the model is a “lumped parameter’” mechanism that may represent multiple
attenuation mechanisms simultaneously.  This treatment simplifies the complex
geochemistry of uranium, which is necessary for practical modeling of the complex reactions.
However, because sorption is not a destructive attenuation mechanism (sorption, unlike first-
order degradation, does not remove mass from the system), this treatment is conservative.
For example, given consistent geochemical conditions, precipitation of uranium may remove
the compound permanently from the system. In contrast, sorbed uranium may desorb over
time, re-entering the groundwater. Therefore, modeling multiple potential attenuation
mechanisms as sorption is a simplification necessary for practical modeling; however, this
treatment is also conservative.

Figures 6-22 and 6-23 show the predicted distribution of *°U from present conditions inta
the future. The model setup for these model results corresponds to the calibrated model
setup shown in Figure 6-21 (transport with attenuation). Figures 6-22 and 6-23 show the
steady decline in uranium concentrations over time. After 260 years, the 0.00015 mg/L
plume is fully dissipated. The maximum simulated 2**U concentrations over the duration of
the fate-and-transport simulations are provided on Table 6-4. The predicted maximum total
uranium concentration (based on a percent enrichment of 2.2) is expected to be at the EPA
proposed drinking-water standard for uranium (0.02 mg/L, Federal Register, 1991) after
60 years. In addition, a site-specific, risk-based groundwater monitoring guideline value
(GMGV) was developed to address the groundwater contamination in this area (Potter,
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1998). Development of the GMGV followed the procedures used by EPA to develop
proposed National Primary Drinking Water Regulations; Radionuclides; Proposed Rule
(Federal Register, 1991). The conservatively derived GMGYV for this area of the GE site is
0.045 mg/L. The predicted maximum total uranium concentration in groundwater is expected
to fall below this risk-based GMGV in less than 10 years. Although the migration of uranium
at the site is slow due to attenuation, the modeling results predict that 2°U will attenuate
below the PQL of 0.00015 mg/L before reaching the swampy area to the north of the site.

6.2.2.3 Presence of a Downgradient Geochemical and Hydraulic Boundary. As described
in Section 6.1.2.3, a hydraulic boundary is formed by the swampy area downgradient of the
former source areas. In addition, as shown in Section 6.2.2.1, uranium exhibiting non-
natural isotopic ratios (delineated as **U) is not expected to migrate to the swampy area at
concentrations above the method PQL.

Site-specific evidence supporting classification of the downgradient swampy area as a
geochemical boundary include the:

» equilibrium uranium K, estimates calculated from soil and groundwater samples
collected from the swampy area, and
» low DO and reducing conditions present in the swampy area.

Calculations of uranium K; were made by comparing swampy-area soil-uranium
concentrations to uranium concentrations in soil samples obtained directly adjacent to the
soil samples (Table 6-5). The uranium K values estimated for the swampy area varied from
73 to 1,591 L/kg and averaged 637 L/kg. This significant increase above the average
uranium K of 10 L/kg estimated for the upland area sediments supports evidence cited in
the literature indicating that uranium is readily attenuated by the wetland sediments through
sorption.

The most recent groundwater samples collected from well OSW-1A and seven swamp-water
sampling points located in the swampy area indicated lower DO concentrations and ORP
than samples collected from the upland wells. The average upland and swampy-area DO
concentrations were 2.49 and 1.26 mg/L, respectively. The average upland and swampy-
area ORP measurements were 124 and -20 mV, respectively. These measurements
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support the interpretation that conditions are conducive to reduction of uranium to its less
soluble and more immobile form (i.e., U[IV]).

6.2.2.4 Absence of Human and Ecological Risk. As discussed in Sections 4.0 and 6.1.2.6,
there are currently no human receptors of the groundwater in the area (via the drinking-
water pathway) and development of the potentially affected area is not anticipated. In
addition, as described in Section 6.2.2.2, the maximum predicted total uranium
concentrations are expected to fall below the human-health risk-based GMGV of 0.045 mg/L
in less than 10 years and uranium exhibiting non-natural isotopic ratios is not expected to
migrate to the swampy area based on modeling results. As a resuit, water discharging into
the swampy area is not expected to contain elevated natural or non-natural uranium, and
adverse impacts to the wetland area and the associated flora and fauna are not expected.

6.3 Fluoride .
This section discusses the effectiveness for the natural attenuation of fluoride in the
northwest site area. MNA has been selected as the remedial approach for at least two

Superfund sites with fluoride-contaminated groundwater as described in Brady, et al.,
(1998b).

6.3.1 Factors and Mechanisms Influencing Natural Attenuation. Within typical
groundwater pH ranges, fluoride occurs predominantly as the F" ion. The fate and trahsport
of fluoride in soils also plays a role in controlling its behavior in groundwater. The amount
of fluoride sorbed by soils varies with soil type and soil pH (Pickering, 1985). Laboratory
leaching studies have shown that many soils retain most (>95 percent) of the added soluble
fluoride. However, predominantly sandy soils with little clay, iron, and aluminum may only
retain half the added fluoride. Acid soils can uptake more than 10 times the fluoride of
alkaline soils, most likely due to the replacement by fluoride of hydroxyl groups in hydrous
aluminum oxides present in soils at low pH. Clays can also sorb fluoride in varying amounts
dependent on the soil pH with greater uptake at lower (more acidic) pHs. The predominant
mechanisms for the attenuation of fluoride levels in groundwater are sorption to the aquifer
matrix and dilution.

6.3.2 Site-Specific Factors. There are several conditions in the northwest site area that
support use of MNA to address the groundwater contamination by fluoride:
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> removal of source,

> measured and predicted contaminant migration patterns,

> presence of a downgradient hydraulic boundary (i.e., swampy area), and
> absence of human and ecological risk.

6.3.2.1 Removal of Source. As described in Section 3.1, the primary source of fluoride (i.e.,
CaF,) has been removed. As a result, additional fluoride will not continue to be contributed
to the groundwater from the source material.

6.3.2.2 Measured and Predicted Contaminant Migration Patterns. As shown in Figure 2-5,
the migration of fluoride in groundwater has not been extensive considering the CaF,
material was present in the former storage area for nearly 30 years. This pattern is evident
when comparing the plume of fluoride (Figure 2-5) with the adjacent VOC plumes
(Figures 2-10 through 2-12). The VOCs have migrated to the swampy area, which is

-approximately 1,200 feet downgradient from the source area; however, the fluoride has been

limited within approximately 250 feet of the source area. The relatively non-extensive nature
may result from the apparent minor leaching of the fluoride from the solid CaF, material, and
sorption to the aquifer matrix. This section presents analyses of the past and future
migration patterns to better understand the potential and effectiveness of the natural
attenuation of uranium at the site.

Three-dimensional numerical groundwater flow (MODFLOW) and contaminant fate-and-
transport (MT3D) models were used to evaluate the fluoride plume in the northwest site
area. Appendix G provides a detailed description of the model development, calibration,
and simulations, including assumptions and input parameters. Descriptions of the setup of
the three-dimensional graphics presenting the results of the modeling activities are
described in Section 6.1.2.5.

The modeling results presented in Figure 6-24 indicate the effectiveness of natural
attenuation at limiting the migration of fluoride at the site. The model setup for these
simulations includes a constant source concentration of 12 mg/L (based on highest levels
measured in the area) for 30 years within the CaF, storage area. Based on the site
operational history and the maximum measured groundwater concentrations, this setup is
representative of conditions at the site for the last 30 years. The difference in the two
simulation results shown in Figure 6-24 is that the upper graphic represents the plume
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configuration that would be present with no attenuation (other than dispersion) limiting the
plume migration. The lower graphic shows conditions with the additional attenuation
mechanism of sorption limiting the plume extent. The plume extent with no attenuation is
clearly well outside the area where impacts have been measured. In contrast, the plume
extent with attenuation provides a good match with the measured plume (for comparison,
the currently measured plume is shown in the upper graphic in Figure 6-25).

For the simulation with attenuation shown in Figure 6-24, the distribution coefficient, K,
which controls sorption, was adjusted until the simulated plume extent at 30 years was close
to the measured plume extent. The K, resulting from this analysis was 0.6 L/kg for the sand
and the sandstone. Using the estimated K, of 0.6 L/kg, a porosity of 0.3, and a bulk density
of 1.56 g/cm?, the calculated retardation coefficient for fluoride is 4.1. This retardation
coefficient indicates that the dissolved fluoride will travel approximately 4.1 times slower
than the groundwater. In summary, the model results presented in Figure 6-24 show that
natural attenuation is active and limits the migration of fluoride at the site.

Figures 6-25 and 6-26 show the predicted distribution of fluoride from present conditions into
the future. The model setup for these results corresponds to the calibrated model setup
shown in Figure 6-24 (transport with attenuation). Figures 6-25 and 6-26 show the steady
decline in fluoride concentrations over time. After 25 years (not shown), the 2.0-mg/L plume
is fully dissipated. The results indicate that fluoride fully attenuates below the NC
groundwater standard of 2.0 mg/L before reaching the swampy area to the north of the site.

6.3.2.3 Presence of a Downgradient Hydraulic Boundary. Fluoride is not inferred to extend
to the swampy area north of the former source area. In addition, as described in
Section 6.1.2.3, the swampy area downgradient of the former source area serves as a
hydraulic boundary, limiting the extent of fluoride migration in the northwest site area.

6.3.2.4 Absence of Human and Ecological Risk. As discussed in Sections 4.0 and 6.1.2.6,
there are currently no human receptors of the groundwater in the area (via the drinking-
water pathway) and development of the potentially affected area is not anticipated. In
addition, fluoride is not expected to migrate to the swampy area based on modeling results.
As a result, water discharging into the swampy area is not expected to contain elevated
fluoride, and adverse impacts to the wetland area and the associated flora and fauna are
not expected.
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7.0 Monitoring Plan

As implied by the name of the proposed corrective action approach, monitoring is the most
important component of the MNA. The EPA’s directive on monitored natural attenuation
(EPA, 1997), describes the expectations for monitoring performed to evaluate the
effectiveness of the corrective action. Based on EPA (1997), the monitoring program must
accomplish the following:

» Demonstrate natural attenuation is occurring as expected,

» |dentify toxic transformation products, if applicable;

» Evaluate whether plume is expanding in size;

» Confirm finding of no impact to downgradient receptors;

» Detect new releases of contaminants that could impact effectiveness;

» Demonstrate efficacy of institutional controls, if applicable;

» Detect changes in environmental conditions that may reduce the efficacy of the
natural-attenuation processes; and

» Evaluate attainment of cleanup objectives.

In addition to the monitoring guidance addressed above in the EPAS’ directive on MNA
(EPA, 1997), T15A NCAC .0110 and .0106(1)(7) specifies that a “groundwater monitoring
program sufficient to track the degradation and attenuation of contaminants and contaminant
by-products within and downgradient of the plume...at least one year's time of travel
upgradient of the receptor and no greater than the distance the groundwater...is predicted
to travel in five years” must be put in place. A monitoring network fulfilling the requirements
of this section is in place, both on the GE prbperty and on the adjacent property as
described in the Field Sampling Plan (FSP). Written consent allowing access to the
adjacent property for monitoring purposes is provided in Appendix E.

A site-specific FSP and a Quality Assurance Project Plan (QAPP) have been prepared for
this project to accomplish the monitoring goals specified above. In addition, a contingency
plan to address changes in expected conditions in the northwest site area has been
developed. These plans are described in the following sections.
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7.1 Field Sampling Plan

The FSP (provided in Appendix H) reiterates the objectives of the sampling program and
provides specific information on sampling locations, field methods and sampling procedures,
sample handling and custody, quality control (QC) sampling, and field documentation.
Standard operating procedures are included and referenced where appropriate.

The media to be monitored include groundwater, surface water (streams), swamp pore
water, and swamp standing water. Monitoring of these waters enables evaluation of
contaminant fate and transport and verification that downgradient receptors are not being
impacted.

The sampling locations in the FSP allow for contaminants to be monitored at critical points
along the migration pathway as follows:

» in groundwater near the contaminant source (or previous source area),

» in groundwater at various depths within the aquifer,

» in shallow groundwater (swamp pore water) where it discharges to swampy-area
sediment, .

» where the swamp pore water mixes with and becomes swamp standing water, and

» in surface-water streams that flow throughout the swampy area.

In addition to sampling locations positioned along the migration pathway, monitoring wells
to the side of and beneath the contaminant plumes are mcluded in the monitoring program
to verify that the plumes are not expanding in size.

Initially, groundwater and swamp pore-water samples will be collected quarterly for the
target inorganic and organic constituents. In addition, samples of surface water will be
collected annually for the constituents of interest, and groundwater and swamp pore-water
samples will be analyzed annually for parameters indicating continued natural attenuation
of the contaminant plumes. The sampling schedule may be modified depending on the
findings of the sampling activities.

7.2 Quality Assurance Project Plan
The QAPP (Appendix |) designates and documents the specifications and methods that will
be employed to help establish technical accuracy and precision, statistical validity, and
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documentary evidence of data generated during the MNA corrective action. The QAPP will
be the quality-controlling document for activities relating to the collection and analysis of
samples which are described in the project FSP and will be used in conjunction with the
FSP. The QAPP will help ensure that the data obtained for this project are of sufficient
quality to meet the project-specific objectives.

The QAPP contains general and specific information regarding field sampling, laboratory,
and analytical procedures. Field and laboratory personnel are provided with instructions
regarding activities to be performed before, during, and after field investigations. The
specific protocols that pertain to various aspects of the field activities are described in the
project FSP. The quality assurance/quality control (QA/QC) protocols included in this QAPP
are adopted by reference in the FSP.

The QAPP was prepared in general accordance with U.S. Environmental Protection Agency
(EPA) guidelines described in EPA Guidance for Quality Assurance Project Plans, EPA
QA/G-5 (EPA, 1998c).

7.3 Contingency Plan

A plan to address changes in expected conditions during the MNA corrective action has
been developed and is presented as a flow chart in Figure 7-1. Generally, if changes in
expected conditions arise (such as VOC concentrations in swamp standing water
significantly higher than predicted or changes in adjacent property ownership), additional
samples or other information will be obtained and potential human and/or ecological risks
(immediate or future) will be evaluated. If immediate risks are confirmed (e.g., VOCs in
surface water greater than acute toxicity benchmarks - refer to Section 4.5), DENR and the
adjacent property owner will be notified and adjustments to the corrective action will be
made as appropriate. If the findings do not pose immediate risks, the potential for future
risks will be evaluated. If there is a potential for future risks (e.g., prolonged levels above
chronic toxicity benchmarks) the sampling frequency may be increased to further evaluate
the potential future risks. If the additional data indicate potential future risks, then DENR
and the adjacent property owner will be notified and adjustments to the corrective action will
be made as appropriate. Otherwise, the initial monitoring frequency will be reinstated and
the MNA corrective action will continue.
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8.0 Schedule and Reporting

The routine monitoring described in the FSP (Appendix H) will initiate in the first quarter of
1999. It is expected that the monitoring will continue until the contamination levels fall below
the pertinent cleanup levels (i.e., NC groundwater standards or other appropriate criteria).

Results of monitoring activities in the northwest site area will be proVided to DENR in the
form of periodic reports. The reports will include, at a minimum, description of the field
activities and results of monitoring activities, including data validation information.

The progress of the MNA approach, including discussions of changes in contaminant
concentration over time, plume migration, recommended changes to the monitoring program,
and other pertinent information will be included as appropriate in the periodic reports or
during periodic update meetings that GE may schedule with appropriate divisions of DENR.
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Figure 6-1. Reductive Dehalogenation of Chlorinated Ethenes (EPA, 1998a)
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Figure 6-9

Note:

Comparison of Measured and Simulated cis-1,2 DCE
Groundwater Plumes -- Current Conditions
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Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-10 Predicted Distribution of cis-1,2 DCE (>70 ug/L) in Groundwater -
0 to 5 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.
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Figure 6-11 Predicted Distribution of cis-1,2 DCE (>70 ug/L) in Groundwater -
15 to 30 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.
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Figure 6-13 Maximum Predicted Surface Concentrations of cis-1,2-DCE
in Swampy Area With and Without Natural Attenuation

Note: Graphics indicate predicted maximum extent of contamination in uppermost model layer (0.5 feet below land surface).
Maximum surface copoentraiions occurred after 11 and 2 years with and without attenuation, respectively, with the
measured plume the initial conditions. Refer to Appendix G for information on model development.



Figure 6-14 Predicted Distribution of TCE (>2.8 pg/L) in Groundwater -
0 to 5 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-15 Predicted Distribution of TCE (>2.8 ug/L) in Groundwater -
15 to 50 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.
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Figure 6-17 Maximum Predicted Surface Concentrations of TCE in
Swampy Area With and Without Natural Attenuation

Note: Graphics indicate predicted maximum extent of contamination in uppermost model layer (0.5 feet below land surface).
Maximum surface concentrations occurred after 18 and 3 years with and without attenuation, respectively, with the
measured plume the initial conditions. Refer to Appendix G for information on model development.



Figure 6-18 Predicted Distribution of Vinyl Chloride (>0.5 pg/L) in Groundwater -
0 to 5 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-19 Predicted Distribution of Vinyl Chloride (>0.5 pg/L) in Groundwater -
10 to 20 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for infarmation on groundwater flow and transport model development.
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Figure 6-21 Modeled Distribution of 2*5Uranium (>0.00015 mg/L) in Groundwater
Without and With Natural Attenuation -- 30-Year Source Duration
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Note: Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-22 Predicted Distribution of 2**Uranium (>0.00015 mg/L) in Groundwater -
0 to 50 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-23 Predicted Distribution of 2**Uranium (>0.00015 mg/L) in Groundwater -
100 to 250 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.
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Figure 6-24 Modeled Distribution of Fluoride (>2 mg/L) in Groundwater
Without and With Natural Attenuation -- 30-Year Source Duration
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Note: Refer to Appendix G for information on groundwater flow and transport model development.



Figure 6-25 Predicted Distribution of Fluoride (>2 mg/L) in Groundwater -
0 to 5 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and transport model development.
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Figure 6-26 Predicted Distribution of Fluoride (>2 mg/L) in Groundwater -
10 to 20 Years from Present - Northwest Site Area
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Note: Refer to Appendix G for information on groundwater flow and fransport model development.
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Table 2-1. Summary of Assessment Activities - Northwest Site Area

Time Frame

Activity

Comments

February, 1993

Identification of former lubricants area
and initial sampling of well OB-5.

VOCs detected in well OB-5. Well
sampled 5 times between February
1993 and March 1994.

March, 1994

Corrective Action Plan for Organic
Compounds in Groundwater (RTI, 1994)
submitted to NC DENR.

Former lubricants area referenced as
Area G.

October, 1994

GE initiates technical activities related to
decommissioning of former NW-CaF,
storage area.

Technical approach for hydrogeologic
characterization developed.

January-June, 1995

RTI begins hydrogeologic assessment of
former NW-CaF, storage area. A total of
13 CB-series borings drilled and 9 CPZ-
series piezometers installed.

Assessment includes characterization
of groundwater depth and flow
direction, lithology, and initial source
characterization.

April 6, 1996

Update Meeting with NC DENR

NC DENR notified of separate
assessment of groundwater
contamination by organic compounds
after recovery of CaF, material.

December, 1995

installed.

July, 1995 NFS conducts baseline sampling survey. | Characterization of baseline
conditions at former NW-CaF,
storage area and along onsite
transportation route prior to CaF,
recovery.

July, 1995 Three CB-series exploratory borings Porewater sampled in order to
drilled downgradient of former NW-CaF, | identify optimal screen intervals for
storage area. wells to monitor inorganic

contamination from former storage
area.
' September and New CAF-series monitoring wells Screen intervals based on resuits of

porewater samples.

February, 1996

Routine sampling from CAF-series
monitoring wells initiated.

Elevated uranium and fluoride
concentrations noted in groundwater
downgradient of former storage area

February, 1996

Geophysical survey completed in former
NW-CaF, storage area to investigate
potential for buried metal objects and/or
drums.

Some buried metal identified and
located. Excavation at magnetic
anomalies reveals no intact drums or
other containers.
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Table 2-1. Summary of Assessment Activities - Northwest Site Area (continued)

Time Frame

Activity

Comments

February, 1996

NFS conducts soil characterization within
former NW-CaF, storage area.

Purpose was to estimate volume of
material above NRC limits to be
excavated from forfner storage area.

February 27, 1996

Update Meeting with NC DENR

NC DENR provided with Assessment
and Recovery Activities Associated
with the Northwest Calcium Fluoride
Storage Area (RTI Document No.
6103/014/01F).

February, 1996

Soil between CaF, storage trenches
sampled and analyzed for organic
compounds and metals prior to
excavation and offsite disposal.

No materials present at levels
affecting offsite disposal of
intertrench soils.

February-August,
1996

Excavation of CaF, material and affected
soil.

Over 12 million pounds of CaF, and
affected soil removed and archived
in onsite warehouse.

March-April, 1996

Calculation of aquifer hydraulic
conductivity

Calculations derived using multiple
slug tests and regional flow pattemns.

December 16, 1996

Update Meeting with NC DENR

NC DENR provided with Technical
Update of Hydrogeological and
Groundwater Quality Conditions in
the Vicinity of the Former NW-CaF,
Storage Aréa (RT| Document No.
6103/017/01F).

December, 1996 -
February, 1997

Characterization of distribution coefficient
(K, of uranium at former source area

Characterized using soil borings and
wells installed in former storage area.

March, 1997 Surface-water, soil, and shallow swamp Evidence of VOC contamination in
water samples collected downgradient of | swamp identified.
source areas

March, 1997 One CB-serles boring drilled for profiling | Soll organic carbon profile

' of soil organic carbon characterized.

March, 1997 Samples collected from CAF-series wells | VOCs detected only in easternmost

and analyzed for VOCs

CAF-series wells and CAF-11A

June-August, 1997

Five offsite and five onsite exploratory
borings drilled.

Porewater samples collected and
analyzed for organic and inorganic
contaminants and to identify
appropriate screen intervals for VOC
monitoring wells.
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Table 2-1. Summary of Assessment Activities - Northwest Site Area (continued)

Time Frame

Activity

Comments

August, 1997

Shallow swamp-water samples collected
downgradient of source areas.

VOCs identified in swamp-water
sample.

October, 1997

Two additional onsite (CB-series)
exploratory borings drilled.

Borings drilled for characterization of
VOCs in groundwater.

October 30, 1997

Update Meeting with NC DENR

NC DENR provided with Update of
Hydrogeological and Groundwater
Quality Conditions in the Northwest
Site Area (RT| Document No. 6448-
018/001/01F).

December, 1997

Geophysical survey conducted in former
lubricants area (magnetic and
electromagnetic surveys).

Survey performed to evaluate
presence of drums prior to passive
soil vapor investigation.

December, 1997 to
January, 1998

Passive soil vapor (GORE-SORBER)
survey performed in former lubricants
area (44 locations)

Distribution of VOCs in former
lubricants area delineated.

March, 1998

Two source area (CB-series) exploratory
borings drilied in former lubricants area.

Contamination confirmed in former
lubricants area.

May-June, 1998

Three additional offsite (OCB-series)
exploratory borings drilled.

Borings installed to identify optimal
placement of offsite wells
(horizontally and vertically).

March-April, 1998

Two additional onsite CAF-series
monitoring wells installed.

Wells installed upgradient and
immediately downgradient of former
lubricants area.

May 27, 1998

Update Meeting with NC DENR

NC DENR provided with Update of
Groundwater Quality Conditions in
the Northwest Site Area (RTI
Document No. 6448-018/002/01F).
Groundwater monitoring guideline
value presented.

May-July, 1998

Seven offsite (OCW- and OSW-series)
monitoring wells installed

Wells installed for monitoring of |
organic and inorganic constituents.

August 1998

Initial sampling of offsite and onsite wells
in NW site area conducted.

Wells sampled for VOCs and
inorganic constituents. Horizontal
and vertical extent of groundwater
contamination identified.

December 1998

Comprehensive Site Assessment for
Northwest Site Area (CSA) submitted
to DENR Wilmington Regional Office.

RTI Report No. 6448-018/003/01F
submitted by GE on December 15,
1998.

January 1999

Additional aquifer permeability testing
and natural-attenuation analyses.

Refer to Appendix B for slug-testing
info and Section 6 for site-specific
natural-attenuation data.




Table 4-1a. Summary of Inorganic Analyses From SWS-Series Sampling Points

Sample | Sample| Fluoride | Total Uranium (mg/L) | Gross Alpha (pCi/L)| Gross Beta (pCi/L)
Location| Date | (mgiL) | Unfiltered! Filtered Unfiltered . Filtered |Unfiltered| Filtered
SWS-1 8/19/97 23] <0.00015[ -
11/11/98 0.02] 0.000517 <0.00015
SWS-2 8/19/97}: 0.0003841.:
SWS-3 8/19/97} 0.00041
SWs-4 8/19/97 <0.00015
SWS-5 8/20/97 <0.00015 ;Z_Sg_
SWS-6 8/20/97 |+ W] 0.000263) 7 Ty u}.?l:’%%%%hl i
11/11/98 0.06) 0.000448 0.000253 2 14
SWS-7 8/20/97}.. # 0.000226) . s o 3 A I
SWS8 8/11/98 0.05| <0.00015 <0.00015 4 4 3 3
11/11/98 0.02] <0.00015 <0.00015 2 2 4.8 34
SWS-9 8/12/98 <0.02| 0.00491° 0.000462 2 2 3 3
11/11/98 <0.02] 0.000832 <0.00015 2 2 26 2
Shaded areas indicate samples not collected.
*Neither 2'U nor U detected in semple.
Table 4-1(SWS results).xis



Table 4-1b. Summary of VOC Analyses From SWS-Series Sampling Points

Sample | Sample _
Location Date TCE cis-1,2-DCE 1,1-DCE 1,1-DCA Toluene
8119197 <0.5 1.1 <0.5 <0.5 <0.5
SWS-1 11/11/98 <0.5 <0.5 <0.5 <0.5 <0.5
111199 <0.5 0.65 <0.5 <0.5 <0.5
819197 <0.5 <0.5 <0.5 <0.5 <0.5
SWs-2 111/99 <0.5 <0.5 <0.5 <0.5 3.9
SWS-3 8/19/97 <0.5 <0.5 <0.5 <0.5 <0.5
8/19/97 <0.5 <0.5 <0.5 <0.5 <0.5
SWs-4 1111199 <0.5 <0.5 <0.5 <0.5 <0.5
SWS-5 8/20/97 <0.5 <0.5 <0.5 <0.5 <0.5
8/20/97 <0.5 <0.5 <0.5 <0.5 <0.5
SWS-6 11/11/98 <0.5 <0.5 <0.5 <0.5 <0.5
111/99 <0.5 <0.5 <0.5 <0.5 <0.5
SWS.7 8/20/97 <05 <0.5 <0.5 <0.5 <0.5
1/11/99 <0.5 <0.5 <0.5 <0.5 <0.5
7/14/98 <0.5 (0.15) <0.5 <0.5 <0.5
8/11/98 <0.5 <0.5 <0.5 <0.5 5.99
SWs-8 11/11/98 <0.5 <0.5 <0.5 <0.5 <0.5
1/11/99 <0.5 (0.12) <0.5 <0.5 <0.5
8/12/98 _ 304 562 1.09 (0.30) (0.37)
SWS-9 11/11/98 <0.5 8.47 <0.5 <0.5 <0.5
1/11/99 (0.34) 440 <0.5 <0.5 15.0
1/29/99} <0.5 251 <0.5 (0.37) <0.5

Note: Values in parentheses are estimated concentrations between the minimum detection limit and the practical

quantitation fimit.

All values have units of ug/L.
DCE = dichloroethylene
DCA = dichlorcethane

TCE = trichloroethylene

Table 4-1c. Summary of VOC Analyses From Standing-Water Sample (Surface Water)

Sample | Sample
Location Date TCE cis-1,2-DCE 1,1-DCE 1,1-DCA Toluene
SW-4 1/29/99 4.02 - 351 <0.5 <0.5 <0.5

-

All values have units of ug/L.
DCE = dichloroethylene
DCA = dichloroethane

TCE = trichloroethylene

Table 4-1(SWS results).xls
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Table 5-1. NC DENR Conditions for Approval of a Natural-Attenuation CAP

Condition/Requirement per §.0106(l)

Applicability/Status in Northwest Site
Area CAP

Documentation that the groundwater in the area
of the plume has not been identified for future
use or development by State or local planning
agencies.

Development of adjacent property and
associated groundwater use not planned
by property owner or local water-supply
officials (Section 4.3).

Sources of contamination and free product have
been removed or controlled.

Former source areas controlled or not
continuing as described in Section 3.0.

The contaminant must have the capacity to
degrade or attenuate under site-specific
conditions.

Technical information regarding
contaminant degradation and attenuation
provided in Section 6.0.

The time and direction of contaminant travél can
be predicted with reasonable certainty.

Groundwater flow direction and velocity
are described in CSA and in Section 2.0
and Appendix G of CAP.

Contaminant migration will not result in any -
violation of groundwater standards at any

| existing or foreseeable receptor.

No human receptors of groundwater
contamination identified. Evaluation of
potential risks from VOC plume migration
to swampy area in Sections 4.5 and 6.0.

The contamination has not or will not migrate
onto adjacent properties, or if so it: (1) has/will
do so with consent of the adjacent property
owner, or (2) the properties are served by an

| existing public water supply system.

Consent of adjacent property owner
obtained (Section 4.4 and Appendix E).

Groundwater discharge may not result in a
violation of a surface-water quality standard.

Contamination not detected in samples
from downgradient stream (Section 4.2).
Localized occurrence of VOCs detected
in swampy-area standing water as
described in Sections 4.5 and 6.0.
Measured and predicted concentrations
of VOCs in wetland surface water not
expected to exceed lowest chronic
aquatic ecotoxicity benchmarks and
therefore surface-water standards
(Sections 4.5 and 6.0)

A monitoring program sufficient to track the
migration, degradation, and attenuation of the
plume must be included.

Included in Section 7.0 and Appendices
Hand I

Access to adjacent property for monitoring must
be agreed to in writing.

Adjacent property access agreement
provided in Appendix E.




Table 5-2. EPA Considerations for Evaluating a MNA Corrective-Action Approach

MNA Considerations Described in EPA
Directive (EPA, 1997)

Applicability/Status in Northwest Site Area
CAP

Whether the contaminants present can be
effectively remediated by natural attenuation
processes.

Discussed in Section 6.0.

Whether resulting transformation products
pose a greater risk than parent
contaminants.

No human receptors identified. Greater risk
from transformation products not expected.

The source(s) of contamination have been or
can be adequately controlled.

Former source areas controlled or not
continuing to impact groundwater quality as
described in Section 3.0.

Whether the plume is relatively stable and
the potential for environmental conditions to
change.

Technical issues relating to MNA presented
in Section 6.0.

The impact of active remediation on the
MNA component of the remedy.

Source removal at former NW-CaF, storage
area supports MNA of inorganic
constituents.

Whether drinking water supplies, or other
environmental resources could be adversely
impacted as a resuit of the MNA option.

No drinking-water receptors of contamination
identified as described in Section 4.3.

Whether the time frame of remediation is
reasonable compared to mere active
‘methods.

Alternative active remediation methods may
require decades of operation without
reducing risks to health/environment.

Current and projected demand on the
aquifer over the time frame that the remedy
will remain in place.

Area downgradient of contamination not
likely to be developed due to presence of
wetlands.

Whether site-specific vehicles for and
responsible institutions for implementing

institutional controls are available.

Not applicable per NC regulations (or NRC
regulations regarding free release of former
NW-CaF, storage area).
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Table 6-3. Summary of VOC Transport Parameters

. E’”

Parameter cis-1,2 DCE TCE Vinyl
Chloride
Constituént Octanol-Water Distribution 30 195 13
Coefficient (K,,) '
Constituent Organic Carbon Distribution 46 177 25
Coefficient (K,.) (liter/kg)
Sand Organic Carbon Fraction (f,.) 0.001 0.001 0.001
Sand Distribution Coefficient (K;) (L/kg) 0.046 0.177 0.025
Sand Retardation Coefficient (R) 1.2 1.9 1.1
Swamp Organic Carbon Fraction (f,.) 0.25 0.25 0.25
Swamp Distribution Coefficient (K,) (L/kg) 11.5 442 6.29
Swamp Retardation Coefficient (R) 60.7 231 33.7
Longitudinal, Horizontal, Vertical 4,0.3,0.01 4,0.3, 0.01 4,0.3,0.01
Dispersivities (feet)
Biodegradation Rate (year") 0.2 0.11 0.16
Biodegradation Half Life (year) ‘ 3.5 6.3 4.3

Table 6-4. Predicted Maximum 2**U and Estimated Total Uranium Concentrations
in Groundwater - Northwest Site Area

Year Maximum Simulated | Estimated Total

25 (mg/l) | Uranium® (mg/L)
0 0.0012 0.055
10 0.0008 0.036
20 0.0007 0.032
30 0.0006 0.027
40 0.0005 0.023
50 0.0005 0.023
60 0.00045 0.020
70 0.00035 0.016
80 0.0003 0.014
90 0.0003 0.014
100 0.0003 0.014
200 ~0.0002 0.009
250 0.00015 0.007

° Based on percent-enrichment estimate of 2.2 (U-235/0.022).
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Table 6-5. Estimated Distribution Coefficient for Uranium in Swampy Area North
of Former NW-CaF, Storage Area

@ Samples collected March 17-18, 1997.

®K, = distribution coefficient (U, /U

water) .

BPQL = Below practical quantitation limit (0.375,mg/kg-soil, 0.00015 mg/L-water).

Sample IDs* Total Uranium Concentration Calculated K,

~Saoil Water Soail (mg/kg) Water (mg/L) (Lhka)
S-1 GW-1 0.176222 0.000858 205
S-2 GW-2 0.21412838 0.00148 145
S-3 GW-3 0.4886141 0.00665 73

S4 GW-4 0.30867681 0.000194 1,591

S-5 GW-5 0.25822734 0.000180 1,435
S-6 GW-6 0.063972572 0.000173 370
S-7 GW-7 BPQL BPQL NA
S-8 GW-8 0.040074554 BPQL NA
Mean 637
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GE Nuclear Energy

General Electric Company
P.0. Box 760, Wiltmungton, NC 28402
310 675-5000

April 30, 1999

via hand delivery

Mr. Dave Weaver

c/o County Manager's Office
New Hanover County

320 Chestnut St.
Wilmington, N.C. 28401

Ms. Diane Harvell

c/o County Health Director's Office
New Hanover County

2029 S. 17" St.

Wilmington, N.C. 28401

Subject: Notice of Submittal of Corrective Action Plan (NW Site Area)
General Electric Company
3901 Castle Hayne Road
Wilmington, North Carolina 28401

Dear Mr. Weaver and Ms. Harvell:

Attached to this letter is a proposed Corrective Action Plan (CAP) which GE is
submitting for review and approval by the Division of Water Quality (DWQ) of
the North Carolina Department of Environment and Natural Resources
(NCDENR). This CAP is provided under the provisions of the Department’s
groundwater rules, as codified as Subchapter 2L of Title 15A of the North
Carolina Administrative Code (the “Groundwater Rules”).

General Electric (GE) has identified groundwater contamination at the remote
northwest area of its plant property. Based on our review of records and testing
in the area, we have determined that material storage and disposal practices
typical of the late 1960s are the likely sources of that contamination. GE has
removed one of the former contaminant sources, and the other source is no
longer contributing to groundwater contamination. Although there is some
residual contamination in the groundwater, there is evidence that the
contamination is being naturally degraded by natural conditions and processes.



Mr. Dave Weaver, c/o County Manager’s Office

Ms. Diane Harvell, c/o County Health Director's Office
April 30, 1999

Page 2

As a result, GE believes it is appropriate that the process of natural degradation
and attenuation of the groundwater contamination be allowed to continue, while
being monitored by GE. Consequently, GE is proposing to DENR that the
Company be allowed to pursue a natural attenuation CAP to address the
groundwater contamination, as provided in §.0106 of the Groundwater Rules. It
is expected that under the CAP the contamination will decrease over time due to
natural processes (natural attenuation). Natural attenuation is considered to be
a reasonable corrective action alternative for the area considering the
insignificant threat to human health or the environment posed by the presence of
the contamination. GE believes that alternative methods of addressing the
contamination would likely be more intrusive and would interfere with the use of
the affected properties.

Section .0114(b) of the Groundwater Rules requires that we notify the offices of
the local Health Director and the County Manager in which the contaminant
plume occurs, concurrently with the submittal of the proposed CAP to DENR.
(We are also sending duplicates of this letter by certified mail as indicated by
DENR rules.)

GE understands that DENR will consider the proposed CAP for at least 30 days,
so that the Department may evaluate comments submitted by individuals
interested in the request. If you would like to discuss this letter or the proposed
CAP, please do not hesitate to contact me at (910)675-5721.

Sincerely,

/W/ﬁ%

Herbert R. Strickler, Manager
Site Environment, Health and Safety

Enclosure

cc: HRS-99-028
Dr. Charles Stehman - NCDENR
D. Dusenberry - NCDRP
RTI (c/o J. Reynolds)

E

E E. B

£

E



GE Nuclear Energy

April 21, 1999

Mrs. Katharine Sledge
P.O. Box 523

253 N. Powell Bivd.
Whiteville, NC 28472

Dear Ms. Sledge,

Enclosed is a signed copy for your files of the notification letter dated March 30 that we
discussed recently.

Per the State rules, GE is submitting a Corrective Action Plan (CAP) to NC DENR
recommending “natural attenuation” as the proposed cleanup option. After NC DENR
review of the CAP and upon their approval, GE will notify you of their approval.

It was a pleasure to meet with you recently. If you have any questions regarding this
matter, please do not hesitate to call GE at (910) 675-5721.

Sincerely,

GE NUCLEAR ENERGY

ST ﬁ%,

Herbert R. Strickler, Manager
Site Environment, Health, & Safety

cc: HRS-99-025

bcc: C. Monetta

C. Case

T. Crawford

S. Murray

D. Brown

B. MacDonald

J. Batchler
. RTl—J.Reynolds



GE Nuciear Energy

March 30, 1999

Mrs. Katharine Sledge
P.O. Box 523

253 N. Powell Bivd.
Whiteville, NC 28472

Reference:  Consent for Corrective Action of Groundwater Contamination by
Natural Attenuation and Consent for Property Access
General Electric Company, Castle Hayne Road, Wilmington, NC

Dear Mrs. Sledge:

This letter is to provide you with further information about our work on the groundwater
contamination that we have discussed previously and to request your permission to
allow us to proceed with the work that we will be proposing to do in concurrence with
North Carolina Department of Environment & Natural Resources (DENR). General
Electric (GE) has identified groundwater contamination in the remote northwest (NW)
area of our property,-which is adjacent to a portion of your property off Castle Hayne
Road.

GE believes the contamination resuited from material management practices typical of
the late 1960s. There are two areas in the NW GE property from where the
groundwater contaminants migrated. Material has been removed from one area and
the other no longer contributes to the contamination in the groundwater. Environmental
monitoring studies have shown that the groundwater contamination continues to
degrade and decrease over time by natural processes.

Acting, based on your prior approval, GE collected several groundwater samples from
your property for analysis. Several of the samples contained volatile organic
compounds (VOCs). VOCs typically are found in degreasers or solutions like dry
cleaning liquids. We detected in one of the monitoring wells which we installed on your
property two VOCs, trichloroethylene (TCE) and dichloroethylene (DCE), at
concentrations exceeding applicable North Carolina groundwater quality standards.

One sample of water taken from a soil boring on your property (near the GE boundary)
also exhibited low levels of fluoride and uranium characteristic of the material formerly

stored on our site. However, the levels of fluoride and uranium were not found above

applicable standards in the monitoring wells on your property.

With DENR'’s concurrence, GE intends to pursue corrective action of the groundwater
contamination using natural processes. This is an option available under North
Carolina law with review and approval of the DENR. These natural processes,
collectively referred to as natural attenuation, will decrease contaminant concentrations
over time. Indeed, this is what has been happening to the contaminants already, as
shown by the monitoring results. GE believes that natural attenuation is an appropriate



Mrs. Katharine Sledge
March 30, 1999
Page 2

remedy for your property considering the insignificant heaith and environmental risks
posed by the contamination.

Based upon our familiarity with the property and through our discussion with you, we
know that your property is used as a hunting preserve. Maintaining your property in an
undisturbed condition for use as a hunting preserve minimizes any risks from the
contamination. Any other alternative corrective action would be more intrusive and
could interfere with the way your land is currently used. Should you plan to change the
use or ownership of your land, GE would like the opportunity to review with you the
progress of the natural cleanup process.

Consistent with the State’s groundwater rules, GE seeks your consent that: (1) GE will
pursus cleanup of the cocntamination on your property using natural attenuation
processes, and (2) GE or its agent can access your property from time to time to collect
samples for analysis. This access will allow continued evaluation of the natural
attenuation processes.

If you consent to the above request, please sign and date a copy of this letter in the
space provided below, and retum the signed copy to me at the above return address.

If there are any questions regarding this matter which you would like to discuss with
DENR, you can call Dr. Charles Stehman (910*395-3900), Groundwater Supervisor in
the Wilmington Regional Office. Dr. Stehman is very familiar with this site, as well as
the procedures we are using to address the contamination. You should also feel free to
contact me at (910) 675-5721 if you have any questions regarding this matter.

Sincerely,

GE NUCLEAR ENERGY

R s W7

Herbert R. Strickler, Manager
Site Environment, Health & Safety

cc: HRS-98-013

RERRRRAANERARRRRTTRRAAR NIRRT RRNAARRRAFAARRRARAARRRRRA AR AR TR RRRNRRATRARTARARRTAR T AR RN ANRNRR

GE has informed me that groundwater contamination is present on my property. |
concur with GE’s proposed natural attenuation corrective action and authorize GE and
its agents to access my property from time to time to collect environmental samples for
analysis to monitor this natural cleanup process.

Signed:

/K G \ S . s ey

VAR PN ¥ e - ROAY R PR I
Mrs. Katherine Sledge -’ Date

|
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Appendix B. Pneumatic Slug Testing Activities
Northwest Site Area

Prepared by:
Michael I. Lowry
Jeff W. Reynolds, P.G., P.HG.

B.1 Background Information
Estimates of aquifer hydraulic conductivity (k) in the northwest site area have been

obtained through the use of instantaneous displacement tests, commonly referred to as
slug tests. An initial round of slug tests were performed in the CAF-B series wells in March
1996 using a solid plastic slug. Additional testing was performed in January 1999 to
evaluate the hydraulic characteristics of the deeper, semi-consolidated sandstone
(represented by well OCW-5D) and to evaluate conditions in a larger area of the northwest
site area extending throughout the model domain.

The lithology of the deeper zones differs from that observed in the shallower sediments
(where the CAF-B series slug tests were performed); the deeper zones contain thin,
discontinuous zones of consolidated, calcareous sandstone with silt and void spaces in
some areas. The deeper and more widely distributed monitoring wells included in the
additional slug testing program were not present at the time of the initial slug testing
activities. Results from all of the slug testing were integrated into the groundwater flow
model of the site (Appendix G).

Results from the initial round of slug tests are provided in Appendix C of the
Comprehensive Site Assessment for the Northwest Site Area (RTI, 1998). The minimum
and maximum k values from this testing were 0.41 and 5.5 feet per day (ft/d), respectively.
The geometric mean k values were 1.6 and 1.0 ft/day for the Hvorslev (1951) and Bouwer-
Rice (1976) analysis methods, respectively. In the CSA, slug test results, grain-size
analyses, and a regional water balance were considered in determining an overall mean
k estimate of 9.1 ft/day (RTI, 1998).

, B.2 Method Description
The additional slug testing performed in January 1999 included 8 monitoring wells located
throughout the northwest site area (CAF-6B, CAF-16C, CAF-17C, OCW-2C, OCW-5D, LF-
3A, LF-3B, and LF-3C). The slug tests were performed using a pneumatic displacement
method rather than displacement with a solid slug. With the pneumatic method, the water
level in a well is depressed by pressurizing the well casing with an inert gas (nitrogen was

G:\6448-018\NW Site CAP\Appendices\App_B (Slug Testing)\SiugTestDescription.wpd




Appendix B - Pneumatic Slug-Testing Activities Page 2

used for the testing described herein). The pneumatic slug test typically provides superior
data quality relative to the typical displacement methods as it avoids problems such as:

> Insufficient and uncontrolled displacement of water,
> Non-instantaneous slug removal, and
> Interference with the pressure transducer cable,

After measuring the static water level in the well, an air-tight wellhead fitting is attached
to top of the well casing. This wellhead fitting contains a pressure gauge, gas injection
port, a sealed pressure transducer inlet, and a large (2-inch) ball valve for instantaneously
releasing the pressure at the start of the slug test. The pressure transducer is lowered into
the well casing below the anticipated displacement water level, connected to a data
logger, referenced to zero, and programmed for data collection. After ensuring that the
ball valve is closed, the well is pressurized to lower the water to the desired level (as
measured on the pressure gauge reading inches of water pressure). The pressure is
adjusted to the desired level (typically approximately 100 inches of water pressure),
ensuring that the water level is not pushed below the top of the screened interval of the
well. Prior to initiating the actual slug test, the water level measured by the data logger is
allowed to re-equilibrate to zero. After the water level stabilizes, the slug test is started by
instantaneously releasing the pressure from the casing by opening the ball valve. The
data logger is started a fraction of time prior to depressurization, so that all early-time data
are collected. The compressed air supply is then turned off, and data logging continues
until the water level is near the initial, static condition. After testing, the transducer cable
is removed and decontaminated (as necessary) and the well is resecured.

B.3 Data Analysis
The data were downloaded from the data logger onto a laptop PC and were plotted using
Microsoft Excel. For the unconfined aquifer in the northwest site area, the Bouwer and
Rice (1976) and the Hvorslev (1951) analysis methods were used to obtain k estimates.
Charts illustrating the water level response to the slug tests are attached. The worksheets
detailing the analyses for each test are also provided.

B.4 Results and Conclusions
Results from the additional slug testing activities were remarkably similar to earlier results,
even in the deeper, semi-consolidated zones. The minimum and maximum k values for
the additional testing were 0.82 and 6.7 ft/d, respectively. The geometric mean k values

G:\6448-018\NWV Site CAP\Appendices\App_B (Slug Testing)\SlugTestDescription.wpd
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Appendix B - Pneumatic Slug-Testing Activities Page 3

for the Hvorslev and Bouwer-Rice analysis methods were 2.4 and 2.0 ft/d, respectively.
In the deeper zones, the geometric mean k values (as measured in well OCW-5D) were
1.05 and 0.96 ft/d for the Hvorslev and Bouwer-Rice methods, respectively. Table 1
provides a summary of the k values determined during the additional slug testing program.
The results of the additional slug tests indicate the following conclusions:

. The k of the shallower sediments is essentially the same as the k of the
deeper zones.

. The k in the northwest site area ranges approximately over one order of
magnitude between 0.4 and 6.7 ft/d, the minimum and maximum estimates
for the slug tests conducted in the area, respectively.

. Combining the results from the March 1996 and the January 1999 slug
testing activities, the geometric mean k estimates for the Hvorslev (1951)
and the Bouwer-Rice (1976) analysis methods are 2.1 and 1.6 ft/d,
respectively.

Considering the additional field evidence and the consistent nature of the aquifer analyses
(excluding the grain-size analyses), an estimation of k and, therefore, average linear
groundwater velocity, lower than those presented in the CSA (RTI, 1998) is warranted.
Using the highest directly measured k value (6.7 ft/d), a conservative estimate of the
average linear groundwater velocity in the northwest site area (upgradlent of the swampy
area) is on the order of 0.11 ft/d.

B.5 References
Bouwer, H. and R.C. Rice. 1976. A slug test for determining hydraulic conductivity of
unconfined aquifers with completely or partially penetrating wells. US Water
Conservation Laboratory. Phoenix AZ.

Hvorslev, M.J. 1851. Time Lag and Soil Permeability in Ground-Water Observations.
Bulletin 36. US Army Corps of Engineers

RTI. 1998. Comprehensive Site Assessment for the Northwest Site Area. RTI Report No.
6448-018/003/01F.
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Table 1 Slug Test Analysis Results Summary

Well

Hvorslev Analysis Resuit

Bouwer-Rice Analysis Result

(f/day) (fday)

CAF-16C 5.70 4.50
ICAF-17C 6.60 4.40
LF-3A 6.70 3.80
LF-38 1.04 1.51
LF-3C 3.30 3.48
[OCW-2C 2.30 1.90
OCW-4B 1.40 0.82
OCW-5D Test 1 1.10 0.86
OCW-5D Test 2 1.00 0.91
OCW-5D

[Geometric Mean 1.05 0.93
All Wells

Geometric Mean 24 20




CAF-16C Bouwer-Rice Analysis

Casing Radius Rc 0.0833[ft
Screen Length L 10}t
Borehole Radius Rw_ 0.375]ft
lanitial Drawdown So 7.2|ft
\Water Column Height H 44 .6]ft
Dimensionless constant A 2.3

Dimensionless constant B 0.42

Saturated Thickness D S50|ft

Parameter used to determine the constants A and B

from graph in Bouwer, 1976)

L/Rw

26.67)

Ln Re/Rw = (1.1/In(H/Rw) + (A+B'In((D_-lH)IRw))/(LIRw))"-1
1

2.79

Paint from time-drawdown curve used in solution:

Time t

0.97|min

Drawdown St

0.32]ft

Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/t*"LN(So/St)

= 0.00310675|ft/min
= " 4.4T|ft/day
CAF-16C Hvorslev Analysis
Well casing radius r 0.0833|ft
Well bore radius R 0.375|ft
Well screeen length L 10}t
Time to %37 of initial head cljTo 0.2872|min
Hydraulic Conductivity = r2*LN(L/R)Y/(2*L*To)
= 0.00396644|ft/min
= 5.71)ft/day
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CAF-17C Bouwer-Rice Analysis

Casing Radius Rc 0.0833][ft
Screen Length C o
Borehole Radius Rw 0.375|ft
Initial Drawdown So 8.085 ft
Water Column Height H 38.95|ft
Dlmensionless constant A 2.3
_l_)lmensionl_ess constant 1 0.42
Saturated Thickness D 50]ft
Parameter used to determine the constants A and B
from graph in Bouwer, 1976)
L/Rw 26.67)

Ln Re/Rw = (1.4/In(H/Rw) + (A+B*In((D-H)/Rw))/(L/Rw))*-1

I= | 2.66|
Point from time-drawdown curve used in solution:
Time t 0.95|min
Drawdown St 0.34]ft
Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2°L)*1/t"LN(So/St)
= 0.00307419|ft/min
= 4.43|ft/day
CAF-17C Hvorslev Analysis
Well casing radius r 0.0833|ft
Well bore radius R 0.375|ft
Well screeen length 10}ft
Time to %37 of initial head cl'ﬁ' [} 0.25|min
Hydraulic Conductivity = r2*LN(LR)/(2*L*To)
= 0.00455665]ft/min
= 6.56|ft/day




LF-3A Bouwer-Rice Analysis

€ . B b

Casing Radius Rc 0.0833[t
Screen Length L 5|t
Borehole Radius Rw 0.375]ft
Initial Drawdown So 6.1|ft
[Water Column Height H 13.36|ft
I_Jimensionless constant A 2.3
Dimensionlfgs constant § 0.42 -
Saturated Thickness D 50|ft Wf
Parameter used to determine the constants A and B
from graph in Bouwer, 1976) WJ
L/Rw 13.33]
' Ln Re/Rw = (1.1/in(H/Rw) + (A+B*In((D-H)/Rw))/(L/Rw))*-1 J
I= ] 1.60] s
Point from time-drawdown curve used in solution: _ 1
Time t 0.27 min ...,J
Drawdown St 0.58]ft
Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/t*LN(So/St) M;I
= 0.00269451 |ft/min
= 3.88]ft/day J
LF-3A Hvorslev Analysis
i
Well casing radius T 0.0833[Rt o
Well bore radius R 0.375|ft
L 5ift 3
Time to %37 of initial head c{To 0.385]min J
Hydraulic Conductivity = r2*LN(L/R)Y/(2*L*To)
= 0.00466846{ft/min m]
= 6.72|ft/day

E_. B b

E
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LF-3B Bouwer-Rice Analysis

Casing Radius Rc 0.0833[ft
Screen Length L 5|ft
Borehole Radius Rw 0.375]ft
Initial Drawdown So 7.47|f
Water Column Height H 27.75]ft
Dimensionless constant A 2.3

Dimensionless constant B 0.42

Saturated Thickness D 50[ft

Parameter used to determine
from graph in Bouwer, 1976

)

L/Rw

13.33|

1.80]

the constants A and B

Point from time-drawdown curve used in solution:

Ln Re/Rw = (1.1/In(H/Rw) + (A+B*In((D-HYRw)J(L/Rw))*-1
|

Time

t

0.97[min

Drawdown

St

4.26]ft

Hydrautic Conductivity = (Rc"2*(Ln Re/Rw))/(2*L)*1/t*"LN(So/St)

= 0.00072169|ft/min
= 1.04{ft/day
LF-3B Hvorslev Analysis
Well casing radius r_ 0.0833[ft
Well bore radius R 0.375]ft
Well screeen Ienggh L _5 ft
Time to %37 of initial head c||To 1.71]min
Hydraulic Conductivity = r"2'LN(UR!§2'L"To)
= 0.00105109|ft/min
= 1.51|ft/day




LF-3C Bouwer-Rice Analysis '"J
Casing Radius Rc 0.0833[t ;
Screen Len L 5[ o
Borehole Radius Rw 0.375|ft
Initial Drawdown So 8.2|ft i
Water Column Height H 49.52[ft -
Dimensionless constant A 2.3
Dimensionless constant B 0.42 '
Saturated Thickness D 50|ft J
Parameter used to determine the constants A and B

from graph in Bouwer, 1976) :
L/Rw 13.33|

Ln Re/Rw = (1.1/In(H/Rw) + (A+B*In((D-HYRw))/(L/RW))*-1

J
[= | 2.47] | J
J

Point from time-drawdown curve used in solution:

Time t 0.98]min
Drawdown St 2.22|ft
|
Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/t*LN(So/St) wj
= 0.00228131]ft/min
= 3.29|ft/day WJ
LF-3C Hvorslev Analysis
|
Well casing radius r 0.0893 ft u-J
Well bore radius R 0.375|ft
Well screeen length L 5 ft
Time to %37 of initial head cjTo 0.743]min
Hydraulic Conductivity = r2*LN(L/R)/(2*L*To)
= 0.00241306|ft/min
= 3.48|ft/day




OCW-2C Bouwer-Rice Analysis

Casing Radius Rc 0.0833]f
Screen Length L 10]ft
Borehole Radius Rw 0.375]ft
Initial Drawdown So 8.127|ft
Water Column Height H 37.12]ft
Dimensionless constant A __ 2.3

[Dimensionless constant B 0.42

Saturated Thickness D 50]ft

Parameter used to determine the constants A and B

from graph in Bouwer, 1976)

L/Rw

26.67|

Ln Re/Rw = (1.1/In(H/Rw) + (A+B*In((D-HYRw))/(L/Rw))*-1

I= | 2.62]
rI_=:oint from time-drawdown curve used in solution:
Time t 0.97|min
Drawdown St 2.07|ft
Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/t"LN(So/St)
= 0.00128277|ftUmin
= 1.85|ft/day
OCW-2C Hvorslev Analysis
Well casing radius r 0.0833]t
Well bore radius R 0.375]ft
Well screeen !enﬁgth L 10 ft
Time to %37 of initial head cijTo 0.7|min
Hydraulic Conductivity = r2*LN(L/RY(2*L*To)
= 0.00162738|ft/min
= 2.34|ft/day




OCW-4B Bouwer-Rice Analysis

Casing Radius Rc 0.0833]tt
Screen Length L __1ojft
Borehole Radius Rw 0.375]ft
Initial Drawdown So 5.8]ft
[Water Column Height H 18.7]ft
[Dimensionless constant A 2.3
Dimensionless constant B 0.42
Saturated Thickness D 50|t
Parameter used to determine the constants A and B

from graph in Bouwer, 1976)

)

L/Rw

Ln Re/Rw = (1.1/In(H/Rw) + (A+B*In((D-H)/Rw))/(L/Rw))*-1

Point from time-drawdown curve used in solution:

Time

t

2.2

min

Drawdown

St

1.2

ft

Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/A*LN(So/St)

OCW-4B Hvorslev Analysis

0.00056817

f/min

ftiday

0.0833

0.375

10

Time to %37 of initial head

r
R
L
To

1.15

AEEE

in

Hydraulic Conductivity =

M2*LN(L/R)/(2*L*To)

0.00099058

ft/min

1.“

ft/day
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OCW-5D Test 1 Bouwer-Rice Analysis

Casing Radius Rc 0.0833[ft
Screen Length L 0]t
Borehole Radius Rw _0.375]ft
Initial Drawdown So 7.841ft
Water Column Height H 68.79]ft
Dlmensmnless constant A 2.3

I_)imensionless constant B 0.42

Saturated Thickness D 70}t

Parameter used to determine

)

(from graph in Bouwer, 1976)
L/Rw

the constants A and B

26.67]
Ln Re/Rw = (1.1/In(H/Rw) + (A+B*In((D-H)YRw))/(L/Rw))*-1
I= 3.17|
Point from time-drawdown curve used in solution:
Time t 1.9__q _[_nin
Drawdown St 2.371]t
Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*14*LN(So/St)
= 0.00066366]ft/min
= 0.96|ft/day
OCW-5D Test 1 Hvorslev Analysis
Well casing radius r 0.0833]ft
Well bore radius R 0.375]ft
Well screeen Iength L __10jft
Time to %37 of initial head cjTo 1.52]min
Hydraulic Conductivity = r'\Z‘LN(UR)l(Z'L'To)
0.00074945ft/min
= 1.08|ft/day




OCW-SD Test 2 Bouwer-Rice Analysis

[Casing Radius Rc_ 0.0833[t
Screen Length L __10jft
Borehole Radius Rw 0.375]ft
finitial Drawdown So S.8|ft
\Water Column Heigpt H 68.79]ft
Dimensionless constant A 2.3
|Dimensionless constant B _042
Saturated Thickness D 70[#t

Parameter used to determine the constants A and B

from graph in Bouwer, 1976)

L/Rw

26.67]

Ln Re/Rw = (1.1/In(H/Rw) + (A+B*|

n((D-H)/Rw))/(L/Rw))*-1
3.17]

Point from time-drawdown curve used in solution:

Time

t

2.55|min

Drawdown

St

1.33|ft

Hydraulic Conductivity = (Rc*2*(Ln Re/Rw))/(2*L)*1/t*LN(So/St)

= 0.00063456!ft/min
= 0.91]ft/day
OCW-5D Test 2 Hvorslev Analysis
Well casing radius r 0.0833|ft
Well bore radius R 0.375]ft
|Well screeen len L l) ft
Time to %37 of initial head cTo 1.65]min
Hydraulic Conductivity = rr2*LN(L/R)/(2*L*To)
= 0.0006904|ft/min
= 0.99|ft/day
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Appendix C
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Part I. Inorganic Analyses (Fluoride, Uranium, and Gross Alpha/Gross Beta)

Notes: g ‘
Initial samples from the CAF-series wells (12/95) were analyzed for total uranium by GE's onsit
Chemet laboratory using laser fluorescence spectrophotometry as described in Appendix L of the
CSA report (RTI, 1998). Fluoride analyses were also performed by GE using an ion-selective
probe. An entry of — indicates the constituent was not measured or calculated.

Samples collected on 1/9-10/96 (initial entry) were analyzed for total uranium by GE's Chemet
laboratory using laser fluorescence spectrophotometry. Samples collected on 1/9-10/96 (second
entry) were analyzed for total uranium and fluoride by Oxford Laboratories in Wilmington, NC,
(Radioactive Materials License No. 065-738-1) using inductively coupled plasma - mass
spectrometry (ICP-MS, EPA Method 200.8/SW-846 Method 9020) and ion-selective probe
(Standard Method 4500-F-C), respectively. An entry of — indicates the constituent was not
measured or calculated.

Uranium, fluoride, and gross-alpha/beta analyses from 2/1/96 to 5/13/96 were performed by
CompuChem, Inc. in Research Triangle Park, NC (Radioactive Materials License No. 032-0734-2).
Fluoride analyses were performed using an ion-selective probe and a Lachat Quickchem Flow
Injection Analyzer. Uranium analyses were performed using alpha spectrometry, and gross-
alpha/beta analyses were performed using gas-proportional counting. Total and isotopic uranium
levels were reported by CompuChem as activity (pCi/L). RTI converted uranium activity (pCi/L)
to concentration (mg/L) using procedures described in Appendix L of the CSA report (RTI, 1998).
Isotopic abundances are not calculated when the converted total uranium concentration is below
the assessment threshold concentration of 0.002 mg/L (refer to Appendix D of the Corrective
Action Plan [CAP]). An entry of — indicates the constituent was not measured or calculated.

Uranium and fluoride analyses after May 13, 1996, were performed by Research Triangle
Institute’s Center for Environmental Measurements and Quality Assurance laboratory (Radioactive
Materials license 032-0131-1) using ICP-MS and ion-selective probe, respectively. Total uranium
is reported in mg/L. Isotopic concentrations are calculated only for samples with total uranium
over RTI's practical quantitation limit (PQL) for calculating isotopic abundances (assessment
threshold of 0.002 mg/L). Conversions from total uranium concentration (mg/L) to activity (pCi/L)
performed by RTI using a specific activity of 1,370 pCi/mg (refer to Appendix L of the CSA report
[RTI, 1998]). A data qualifier flag of J indicates the concentration is estimated. An entry of —
indicates the constituent was not measured or calculated. An entry of BPQL indicates the isotope
concentration was below the practical quantitation limit of 0.00015 mg/L.

Gross-alpha and gross-beta analyses after July 1996 were performed by Teledyne-Brown
Engineering in Westbrook, New Jersey, using the gas-proportional counting method. Uncertainty
ranges reported by Teledyne are not included for clarity.

Refer to the Quality Assurance Project Plan (QAPP)(Appendix | of this document) for analytical
and quality assurance/quality control (QA/QC) procedures to be implemented during natural-
attenuation monitoring.
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Tota Total Gross | Gross

Date Uranium eV U | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L)  (mg/L) | (pCilL) (mg/L) [(pCi/L)| (pCilL)
12118/95) 9.7 <0.02 — — — — <1 - =
170196 9 <0.02 - - — - = =
1/9/36] o <0.001 = — — — <01 - =
2/1/96] 6.5 - = = = <013 <od <461] <837
21/9%6| 6.5 0.0001 = - = 0.137] _<0.04 - —
216/96| 6 |  0.00036 = - - 012 <01 <423] 045
2/26/96| 6.4 | 0.00012 — - = 011|015 <349 <647
312/96| 5.9 |  0.00012 - — — 0.07| <01 <373 <683
3/28/96| 6.2 | 0.0002 - = — 0.14] <01 <363] _ <6.81
418/96] 6.2 — = — = <0.04]  0.24 <362 <6.81
412219 6.6 | 0.00021 = — = 0.07] _0.201 <381 <684
4/30/9| 6.9 | 0.00021 - — - 0.13[ <01 <374] 941
516/96] 6.5 - - - — <005 <01 <376] <6.83
5M13/96] 5.6 |  0.00015 — - = 0.05| <01 <379 <6.83
5/26/96| 5.6 | <0.00015 = — = —| <01 — -
6/10/96| 5.2 0.0002 - — — 0.274| <01 - -
6/24196| 5.2 | 0.0002038 - - = 0.279] _ <0.1 - =
7/8/96| 6.4 | 0.000185 — = = 0.253]  0.03 <4 13
10/24/6] 6 | 0.000481 - - - 0659] 04 19 18
16197 55| <0.00015 — - - - oo07 2.1 1
2125/97| 4.6 | <0.00015 - - - —| o012 < 65
512197 5 | 0.00727 BPQL|  BPQL| 000723 9.98] <0.02 9.1 17
8/11/97| 49| 0.00025 — = ~ 0.343]  <0.02 <[ 68
11110/97[ 4.3 | <0.00015 - - - —| <002 1 86
" 2/2/98] 6.1 | <0.00015 — — — —| <002 11 82
5/4198| 5.3 | <0.00015 - = = —| o003 <1 84
810/98| 5.9 | <0.00015 - - = | o1 <l a2
11/9/98| 6.2 | <0.00015 - = — —| 0023 16, 87
1/14/99] 4.9 - — — = - = = -




Date Uranium B4y 25y 28y | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mg/L) (mg/L) (mg/L) | (mgi) | (pCiL) | (mgi) |(pCil)|(pCilL)
12/18/95] 6.5 <0.02 - -— - - <1 -— -—
1/9/96] 6.9 <0.02 — - - -— — - —
1/9/96) 6.9 0.014 — -] - 19.18 <0.1 —_ —
2/1/96| 6.4 0.0056 - 0.00014 0.00546 7.672 <0.04 - —-—
2/1/86) 6.4 0.0129 0.000001314 0.00017 0.01272 12.74 <0.1 40.26 26.15
2/16/86| 6 0.00743 0.000000704 0.00012 0.00731 7.05 1.08 53.35! 27.52
2/26/96| 6.4 0.00511 0.000000553 0.00008 0.00503 5.28 0.113 46.41 24.18
3/12/96] 5.8 0.00375 0.000000374 0.00007! 0.00368 3.69 <0.1 8.53 9.46
3/28/96] 6.4 0.01414 0.00000143 0.00022! 0.01392 13.96 <0.1 35.94 26.67
4/9/96] 6.2 0.00389 0.000000474 0.00006 0.00383 4.33 <0.1 20.97 8.21
4/22/36| 6.6 0.00381 0.000000443 0.00009 0.00371 418 <0.1 33.74 17.46
4/30/96| 6.3 0.00407 0.000000437 0.00006 0.00401: 417 <0.1 9.63 <6.86
5/6/96| 6.4 0.00679 0.000000759 0.00011 0.00668 7.16 <0.1 11.98 <6.84
5/13/96] 6.8 0.0037 0.000000403 0.00007 0.00362 3.86 <0.1 28.95 14.13
5/29/96] 6.2 0.0118 BPQL BPQL 0.0115 16.166 <0.1 —_ —_
6/10/96| 6.2 0.0108 BPQL 0.0002 0.0106 14.796 <0.1 - —
6/24/96] 6.15 0.01099 BPQL BPQL 0.01075 15.056 <0.1 — -
7/8/96| 5.8 0.0146 BPQL 0.00023 0.0144 20.002 <0.1 — -
10/25/96] 6 0.0084 BPQL BPQL 0.00829 11.508 <0.1 5.5 1"
1/7197| 6.5 0.0115 BPQL 0.00016 0.0114 15.755 <0.01 15 17
2/26/97] 6.9 0.00807 BPQL BPQL 0.00799 11.056 <0.02 74 14
5/12/97| 6.1 <0.00015 — - - -— <0.02 <4 <10
8/11/97f 6 0.00776 BPQL BPQL 0.00764 10.631 <0.02 56 51
11111/97] 5.6 0.00588 BPQL BPQL 0.00588 8.056 0.02 6.6 7
2/2/98] 6.1 0.00688 BPQL BPQL 0.00671 9.426 <0.02 6.7 7.4
5/5/98| 5.8 0.00865 BPQL BPQL 0.00865 11.851 0.04 25 14
8/12/98| 6.3 0.0113 BPQL 0.00031 0.0114 16.481 0.11 16 16
11/9/98| 6.4 0.0115 BPQL 0.00018 0.0113 16.755 0.1J 28 13
1/14/98| 6.2 — - - - —_ — — —
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Date Uranium 4 285y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) ' (mg/L) « (pCi/lL) (mg/L) |(pCilL) (pCi/L)
12/18/95| 6.7 24 - - — 3288 <1 — —
1/9/96| 6.6 0.499 - — — 68363 223 — —
1/9/96| 6.6 0.56 — — — 767.2 — — —
2/2/36| 6.7 0.47827 0.000087176 0.0107] 0.46749 717.79] 3.84 665.39| 26.29
21296| 6.7 0.5102 — 0.0132 0.497| 698.974] 417 — -
215/96| 66| 0.91664 0.00017078] 0.02129] 089518 1390.98| 474 | 197538 37.31
2127/96| 7 0.9472 0.000173231| 0.02136| 0.92566| 142546 451 | 120934 682
3/12/36| 6.5 2.11802 0.000386853] 0.04578] 2.07186] 3180.72] 4.55 | 3053.57 87.31
3/28/96| — 1.51865 0.000275615]  0.03044| 1.48793] 226542| 252 | 2247.33] 818
4/9/96| 6.5 1.60697 0.000291958|  0.03482| 157186  2403.82 147 | 2203.91| 104.38
4/22196| 7.2 0.89876 0.000166757| 0.02051| 0.87808] 1367.74 126 | 1247.96| 43.44
5/1/96| — 0.99191 0.000184239 0.0228] 096892 1511.02 154 | 1151.89] 418
5/6/36| 6.7 0.81746 0.000152597| 0.01943] 079787 1251.12 139 | 113852 38.21
5/13/86( 6.7 0.5819 0.000108265| 0.01314] 0.56865 887.12 1.46 865.93 51
5/30/96| 6.6 0.3931 BPQL 0.0099 0.383]  538.547 1.7 - -
6/11/36| 6.4 0.329 BPQL 0.0081 0.321 450.73 161 — —
6/25/96/ 6.32 0.2704 0.000097! 0.00681| 0.2635|  702.051 1.37 — —
7/9/96| 5.8 0.154 BPQL  0.00366 0.15 21098  0.94 150 32
10/25/96] 5.6 0.016 BPQL| 000034 0.0156 21.92 19 17 14
177197] 6.2 0.136 BPQL|  0.00315 0.133 186.32 1.33 170 63
2/26/97| 5.1 0.0594 BPaL|  0.0013] 0.0581 81.378 1.82 50 12
5/12/97( 6.7 0.14736 BPQL| 0.00309| 0.14426] 201.883 24 180 20
81197 6.3 0.50417 0.0001 0.0093| 049478 803159 352 300 74
11/11/97| 6.5 0.149 BPQL|  0.00301 0.146 20413 249 120 41
2/2/98| 6.3 0.0417 BPQL| 0.00101]  0.0406 57.129 1.31 34 11
5/5/98] 5.9 0.0293 BPQL| 000071 0.0286 40.141 05 27 96
8/11/98| 6.3 0.0384 BPQL| 000118 0.0372 52,608 117 27 58
11/10/98] 6.9 0.0808 BPQL 0.0017 0.079] 110696 1.44 70 25
1112/99| 6.86 — — —| — — — - ot




Gross

Date Uranium 28y 2% | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mglL) (mglL) (ma/L) | (mglL) | (pCifL) | (mg/L) |(pCilL)! (pCilL)
12118/95] 6.4 <0.02 - - - - 478 — —|
1/9/96] 6.3 <0.02 - - - — — - -
1/9/86] 6.3 0.028 - —] - 38.36 5.48 - —
2/2/96| 6.3 0.01068 0.00000084| 0.00008  0.0106 8.91 424 65.62| 53.81
2/2/96| 6.3 0.03345 —| 0.00085 ~ 0.0328] 45.8265 5.47 - —
2115/96| 6.3 0.00855 0.000000686]  0.00011| 0.00844 7.29 4.37 84.97| 70.41
2/27/96| 6.6 0.00669 0.000000565|  0.00011| 0.00659 5.92 47 70.07] 54.92
3112/96] 6 0.00565 0.000000498|  0.00008| 0.00557 511 5.93 77.82] 53.24
3/27/96| 6.5 0.02174 0.000001987|  0.00024]  0.0215 19.97 471 4361 4383
4/9/96| 6.4 0.00977 0.000000892  0.00013| 0.00964 9 435 21.16. 2765
4/22/96| 6.2 0.00543 0.000000477,  0.00007| 0.00536 4.89 471 16.36] 26.79
5/1/96| 6.7 0.00555 0.000000464|  0.00004| 0.00551 479 457 14.7 14.8
5/6/96] 6.6 0.01591 0.000001393| 0.00025. 0.01566 14.37 4.92 10.34| 16.42
5/13/96 6.7 0.01695 0.000001731 BMDA| 0.01695 16.36 4.95 12.89| 16.58
5/29/96| 6.4 0.02 BPQL BPQL|  0.0197 274 6.27 - —
6/10/96| 6.3 0.01797 BPQL 0.0031 0.0177 24619 6.32 - —
6/24/96|6.75|  0.01931 BPQL|  0.00032 0.019 26.455 6.41 — —
7/8/36] 6.6 0.0199 BPQL| 0.00025] 0.0197 27.263 6.5 — —
10725/96| 6.5 0.0181 BPaL| 0.00019] 0.0179 24.797 6.96 5.4 12
~1r7197| 6.8 0.017 BPQL 0.0002[ o0.0168 23.29 5.89 13 15
2/25/97| 6.6 0.0126 BPQL| BPaL! 0.0125 17.262 6.37 9.3 12
5112/97] 6.4 0.01567 BPQL BPQL, 0.01556 21.468 6 10 16
8111/97| 6.1 0.01685 BPQL| 0.00015| 0.01669 23.085 6.86 11 8.1
11111/97] 5.9 0.0247 BPQL| 0.00019] 0.0245 33.839 6.81 14 77
2r2/98| 6.7 0.0174 BPQL| 0.00024| 0.0171 23.838 6.95 14 9.2
5/5/98( 6.4 0.0171 BPQL 0.0002 0.0171 23.427 7.63 27 43
8/11/98] 6 0.0224 BrPaL| 0.00034]  0.0221 30.688 8.03 33 1
11/110/98| 6.4 0.022 BPQL!  0.00027| 0.0217 30.14 7.44 30 33

1712199] 7.9 — — — — - — |
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Total

Total Gross | Gross

Date Uranium iy #5Yy 28) | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mg/L) (mg/L) (mg/L) | (mg/L) | (pCilL) | (mg/L) |(pCill)! (pCilL)
12/18/95] 5.8 <0.02 - - - — <1 — —_
1/9/96] 5.9 <0.02 — —_ - — - -— —
1/9/96{ 5.9 0.013 - — — 17.81 1.03 - —
2/2/96) 6.4 0.01809 0.000003346 0.00042 0.01765" 27.48 0.983 29.81 10.45
2/2/96| 6.4 0.01922 - 0.00072 0.0185 26.3314 112 - -—
2/15/86| 6 0.01654 0.000003013 0.0004 0.01614 24.87 <0.1 31.9 10.24
2/27/96| 6.1 0.01857 0.000003494 0.00043 0.01814 28.56 0.972 25.56 21.19
3/12/96] 6.1 0.18685 0.000034172 0.00347 0.18335 279.84 1.03 259.2 27.08
3/28/96] 6.4 0.34876 0.000064032 0.00671 0.34198 524.31 1.22 485.52 3342
4/9/86] 4.4 0.49387 0.000092013 0.00992 0.48386 751.47 1.38 641.56 36.59
4/22/96] 7.1 0.52946 0.000095974 0.01218 0.51719 791.93 3.43 727.96 28.7
5/1/96] 7.3 0.49423 0.000091152 0.01186 0.48219 749.96 4.04 744 .67 11.88
5/6/96| 7.2 0.48203 0.000088055 0.01111 0.47084. 725.21 3.76 827.94 20.79
5/13/96| 6.7 0.58883 0.000108992 0.01339 0.57533 894.38 4.18 1109.62 50.5
5/30/96| 6.5 0.4803 BPQL 0.012 0.468 658.011 3.88 - -
6/11/96| 6.5 0.6723 0.0002 0.0167 0.655 1490.508 3.88 -— -
" 6/25/96| 6.72 0.2186 0.000055 0.00527 0.2133 422.416 6.1 - -
7/8/186] 6.5 0.419 0.00009 0.00976 0.409 713.692 3.99 - -
10/25/96] 5.6 0.00713 BPQL 0.00015; 0.00698 9.768 0.7 10 8.1
1/6/197| 6.1 0.0365 BPQL 0.00086 0.0356 50.005 0.95 34 27
2/26/97¢ 5.6 0.045 BPQL 0.00098 0.044 61.65 1.01 46 1
5/12/97| 6.2 0.032%4 BPQL 0.00065 0.03229 45,128 1.02 38 22
8M11/97| 6.3 0.02341 BPQL 0.00039 0.023 32.072 2.14 17 8.3
11/11/97] 6.9 0.025 BPQL 0.00045 0.0245 34.25 24 22 16
2/2/98] 6.6 0.0377 BPQL 0.0009 0.0368 51.649 2.26 3 12
5/5/98| 5.7 0.0108 BPQL 0.00022 0.0106 14.796 1.66 12 83
8/12/98] 5.9 0.0117 BPQL. 0.00031 0.0114 16.029 1 10 8.8
11/9/98] 5.6 0.0169 BPQL 0.00039 0.0165 23.153 098 J 20| 1"
1/14/99) 6.6 -~ — — - - — =~ -
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Total \ Gross

Date Uranium 4y 25y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mglL) _(mg/L) (mg/L) | (mg/L) | (pCill) (mg/L) |(pCilL)| (pCilL)
12/18/95| 6.2 <0.02 - — — o T — —
1/9/96| 6.3 <0.02 — — — — — -
1/9/96| 6.3 0.009 — - - 1233 7.8 = -
2/2/%6| 6.7  0.00927 — 000017) 0.0091] 126999 8 - -
212/96| 6.7 0.0076 0.000000553,  0.00008]  0.00751 611 763 2428] 26.47
2/15/86| 6.2 0.0068 0.000000547|  0.00007| 0.00683 5.82 6.6 55.54] 44.09
227i96| 64| 0.00776 0.000000565]  0.0001| 0.00766 6.26| 8.16 2407| 2255
3/12/9| 63| 001135 0.000000841]  0.00006] 0.01129 9.1 6.4 3491 23.83
3/28/96| 65| 0.00759 0.000000579'  0.00004] 0.00754 619 798 17.13] 2733
4/9/96| 6.4 |  0.00654 0.000000489,  0.00005,  0.0065 520 498 2001 17.72
4/22/96| 62| 0.00614 0.000000503|  0.00006| 0.00608 5271 788 2359 2411
4/30/96 65|  0.00595 0.000000424|  0.00005|  0.0059 47| 754 2424] 1427
5/6/96| 7 0.00557 0.000000476]  0.00007| 0.00551 a92[ 766 2149] 1845
5/13/96| 64 | 0.00623 0.00000046]  0.00003] 0.00614 5.08 7 2084| 2274
5/29/96| 6.3 0.0068 BPQL BPQL  0.007 9316] 769 - -
6/10/96 6.2 0.0064 BPQL BPQL|  0.0063 8.768|  7.57 - -
6/25/96| 6.3 | 0.004907 BPQL BPQL|  0.0048 6.723 8 — —
7/8/96| 62| 0.00514 BPQL BPQL| 0.00506 7.042] 819 - —
10/24/96| 63|  0.00496 BPQL|  BPQL|  0.0049 6.795] 861 16 19
116/97| 6.3 0.0078 BPQL|  BPQL| 000772, 10686  8.19 20 25
2/25/97| 64| 0.00694 BPQL BPQL,  0.0069 9508] 865 17 1
5/12/97| 65| 0.00739 BPQL BPQL| 0.00737 10.124]  8.07 12 18
8/11/97| 66 0.0093 BPQL BPQL| 0.00921 12.741 86 8.7 10
11197 6 0.00559 BPQL BPQL| 0.00559 7658  8.15 1 8
22198| 6.5 0.0052 BPQL BPQL|  0.00507, 7124] 876 9.1 9.7
5/5/98| 62 | 0.60571 BPQL BPQL,  0.00571 7823|  8.45 14 9.9
812/98] 61| 0.00497 BPQL BPQL| 0.00493 6.808] 863 15 30
11/9/98] 64 |  0.00596 BPQL BPQL| 0.00583 8165 8.05J 21 9.5
17114/98] 7 — — — — - - - -
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Gross | Gross

Date Uranium 2 25y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/l.) (mg/L) (mg/L) | (mg/L) | (pCi/L) (mglt) |(pCilL) | (pCi/L)
12/19/95| 5.9 <0.02 — - — 1.09 — -
1/9/96| 5.9 <0.001 — - - 1.03 - -
1/9/96) 5.9 <0.02 - - - - - —_
2/1/96| 6.1 0.00087 - — 0.96 0.95 <4.99] <8.41
2/1/98| 6.1 0.00092 - — 1.2604 1.16 - —
2/15/36| 6 0.00075 - — 0.76 0.91 6.41 6.13
2/26/96] 6.2 0.00069 — - 0.89 1.15 404 <6.51
3/12/196| 6 0.00104 - - 0.97 1.08 <4.24| <6.88
3/27196| 6 0.00074 - — 0.74 1.37 <3.96| <6.85
4/9/96| 5.7 0.00048 - — 0.57| 0.535 <3.86 8.49
4/22/96| 5.6 0.00072 - - 0.69| 0.761 4.41 7.99
4/30/96| 5.9 0.00063 - — 0.71| 0.708 <3.89( <6.84
5/6/96| 6.2 0.00047 - — 0.54| 0.857 <4061 <6.86
5/13/96] 5.6 0.00048 —_ - 0.58| 0.846 <4.09° <6.87
5/28/96| 5.8 0.00049 — — 0.671 1.44 - -
6/10/96| 5.8 0.0008 - - 1.096 1.65 - —
6/24/96| 5.4 | 0.0006293 - - 0.862 1.14 - -
7/8/96] 5.4 | 0.000389 - - 0.533 0.4 - -
10/24/96| 5.1 | 0.000343 — — 0:47 0.29 1.6 6.8
1/6/97] 5.5 | 0.000458 - — 0.627 0.5 1.3 4.1
2/25/97| 4.5 0.00034 - - 0.466 0.28 <1 46
5/12/97| 6.2 0.00055 - - 0.754 0.92 <4 17
8/11/97| 5.8 0.00082 - - 1123 1.64 <2 4
11/10/97| 6 0.000577 — —_ 0.79 1.33 1.4 6.6
2/2/98] 4.7 | 0.000296 — - 0.406 0.37 <0.9 5.1
5/4/98| 5.8 | 0.000218 - — 0.299 0.3 <1 42
8/10/98| 5.5 | 0.000532 - - 0.729 0.9 1.5 5.5
11/10/98| 5.4 | 0.000416 - - 0.57 1 <2 47
1/14/98| 7.7 — - — - — — —
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Date Uranium 24y 235y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) '@ (pCilL) (mg/L) |(pCilL)| (pCill)
12/19/95| 6.6 <0.02 — - - - 6.39 - -
1/9/96| 6.4 <0.02 — - - - - - -
1/9/96] 6.4 0.003 —_— — — 4.11 6.75 — —
2/1/96| 6.4 0.00308 0.000000272 BMDA| 0.00308 2.71 1.19 17.59| <8.56
2/1/96| 6.4 0.00327 - BMDL| 0.00327 4.4799 7.38 - —
2/15/96| 6.5 0.00265 0.000000252|  0.00004 0.0026 2.52 6.79 33.85/ 15.36
2/26/36| 6.6 0.00192 - - - 1.95 0.11 378 11.49
3/12/96| 6.4 — — - — <0.06 76 16.49 9.52
3/127/96| 6.7 0.0035 0.00000033!  0.00006| 0.00344 3.31 7.23 19.97| 11.78
4/8/96| 6.4 0.00198 — - — 1.83 6.39 10.75 9.03
4122196| 6.4 0.00305 0.000000267 BMDA  0.00305 267 6.89 16.48'  <6.99
4/30/96| 6.7 0.00268 0.000000228|  0.00002| 0.00266 234 7.64 16.18,  <6.99
5/6/96] 7.1 0.00299 0.00000023| 0.00003| 0.00296 247 7.72 6.24| <6.92
5/13/96| 6.5 0.00301 0.000000272|  0.00005| 0.00296 277 6.83 14.29 8.14
5/29/96] 6.5 0.0026 BPQL BPQL| 0.0026 3.562 6.82 - -~
6/10/96| 6.4 0.0028 BPQL BPQL!  0.0027 3.836 7.1 - -
6/25/96] 6.2 | 0.002371 BPQL BPQL.  0.0023 3.248 6.98 — —
7/8/96] 64|  0.00214 BPQL BPQL,  0.0021 2.932 7 - -
10/24/96| 6.3 0.00165 - - - 2.26 8.34 6.7 10
1/6/97] 6.3 0.00201 BPQL BPQL 0.002 2.754 10.5 1 13
2/25197| — 0.00254 BPQL! BPQL| 0.00254 3.48 1.1 76 5.9
5/12/97| 6.6 0.00264 BPQL BPQL| 0.00264 3617 102 6.6 15
8/11/97| 6.1 0.00588 0.00006| 0.00019] 0.00563]  373.087 11.9 43 4.8
11/10/97} 6.7 0.00289 sPQL BPQL| 0.00289, 3.959 12 12 35
2/2/98| 6.1 0.00282 BPQL BPQL| 0.00271 3.863 126 10, 5
5/4/98} 6.6 0.00214 BPQL BPQL| 0.00214 2,932 10 16 5.8
8/10/98| 6.5 0.00156 — — — 2.137 10.1 11 9.8
11/10/98| — 0.00188 — — - 2.576 10.2 8.2 8.6
1/14/99] 8 — — — — — - — —
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Total Total Gross | Gross

Date Uranium 24y =5y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) | (pCill) (mg/L) [(pCilL)]| (pCilL)
12/19/95| 6.6 <0.02 — — - —| 297 - —
1/9/96] 6.1 <0.02 - — - - - - —
1/9/96] 6.1 0.006 — - — 822 322 — —
2/2/96| 6.6 0.00231 — BMDL| 0.00231 3.1647 3.95 — —
2/2/96| 6.6 0.0062 0.00000061|  0.00007| 0.00614 5.96 42 27.98] 20.99
2/15/96] 6.6 0.00326 0.000000328 0.000086 0.0032 3.23 34 45.19 31.27
2/26/96| 6.4 0.00377 0.000000319|  0.00006] 0.00371 333 344 5208 26.83
3112/96| 6 0.00223 0.000000239|  0.00005| 0.00219 2.31 3.94 30.29| 17.64
3/27/96| 6.5 0.00296 0.000000286]  0.00003| 0.00293 2.81 3.92 4317|  17.02
4/9/96| 6.4 0.00263 0.000000188]  0.00003|  0.0026 2.09 2.93 19.12] 1213
4/22/96| 6.4 0.00267 0.00000028! 0.00003| 0.00263 2.68 3.22 27.87, 16.49
4/30/96] 6.5 0.00186 - - - 1.98 3.37 9.43 <6.87
5/6/96| 7.1 0.00156 - —_ - 1.73 3.62 7.25 <6.86
5/13/86| 6.2 0.00185 - - —_ 19 3.73 40.13 26.5
5/28/86| 6.6 0.0046 BPQL BPQL 0.0045 6.302 4.08 - -
6/10/86| 6.4 0.005 BPQL BPQL 0.0049 6.85 4.4 - -
6/24/96] 7.1 0.004951 BPQL BPQL| 0.00488 6.783 38 - -
7/8/96] 6.4 0.0036 BPQL BPQL| 0.00354' 4.932 2.75 - -
10/24/96] 5.4 0.000588 - - — 0.806 1.06 4 10
1/6/97] 6.2 0.00117 - - — 1.603 1.57 5. 8.5
2/25/97| 5.6 0.0018 - - — 2.466 153 4.4 6.6
5/12/97| 6.4 0.00332 BPQL BPQL| 0.00332 4.548 2.36 5.1 15
8/11/97| 6 0.00488 BPQL BPQL| 0.00478 6.686 3.4 3.6 4.8
1111/97| 5.9 0.00406 BPQL BPQL| 0.00406 5562 4.25 7.3 5
2/2/98) 5.2 0.00205 BPQL BPQL| 0.00196 2.809 2.35 38 6.6
5/4/98| 6.2 0.00133 - - — 1822 229 4.2 6.6
8/10/98| 6.1 0.00084 - —_— — 1.151 2.43 46 8.9
11/10/98| 5.6 0.000865 - —_ —_ 1.185 1.63 38 6.4
1/15/99| 6.3 — — — — — — — -
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Total | Gross | Gross _
Date Uranium B4y 5y 28 | Uranium | Fluoride | Alpha | Beta '
Sampled| pH (mg/L) ] (mg/l) (mg/L)  (mg/L) | (pCill) (mg/L) |(pCilL)|(pCill) w
12/19/95| 6.4 <0.02 | - 4.04 — —
1/9/96| 6.3 <0.02 — - — — — — — J
1/9/96| 6.3 0.008 — - — 10.96 4.35 — -
2/2/96] 6.4 0.00794 —| 0.00015| 0.00779°  10.8778 4.74 — -
2/12/96| 6.4 0.0078 0.000000602.  0.00008 0.00772 6.47 4.39 26.97, 18.99 |
2/15/96| 5.8 0.00399 0.00000032] 0.00004| 0.00395 3.39 3.86 349/ 1673 o
2/26/96| 6.5 0.00357 0.000000293]  0.00003| 0.00353 3.06 38 2755 1554
an2/ss| 6 0.0035 0.000000264|  0.00006| 0.00344 2.9 4.02 .26.85| 20.94 .
3/27/96| 6.6 0.00717 0.000000594 0.0001| 0.00707 6.25 43 3362 3586 mj
4/9/36| 6.4 0.00411 0.000000324]  0.00004| 0.00407 3.45 3.63 2711 1804
4/22/96| 6.3 0.00404 0.00000034 BMDA|  0.00404 3.45 3.79 17.38] 17.37
4/30/96] 6.6 0.00345 0.000000286|  0.00004  0.00341 2.99 4.16 1133 <6.91 ..J
5/6/96| 7.1 0.00342 0.000000265|  0.00007| 0.00335 2.91 43 13.98 8.27 .
5/13/96] 6.5 0.00433 0.000000337|  0.00005| 0.00428 3.61 4.17 3577 1463
5/29/96| 6.4 0.006 BPQL BPQL|  0.0059 8.22 4.87 — - j
6/10/96| 6.4 0.0063 BPQL. BPQL|  0.0062 8.631 49 — — ml
6/25/96| 6.4 | 0.005199 BPQL BPQL| 0.00513 7.123 4.82 — -
7/8/96| 6.1 0.00532 BPQL BPQL| 0.00525 7.288 4.69 - -
10/25/96| 6.2 0.00344 BPQL BPQL| 0.00341 4.713 3.96 10 11
1/6/97| 6.1 0.00299 BPQL BPQL| 0.00297 4,096 35 7.4 9.3 he
2/25/97| 6 0.00297 BPQL BPQL| 0.00297 4,069 3.94 5 7.2
5112/97| 6.4 0.00322 BPQL BPQL| 0.00321 4.411 339 7.2 16
8111/97| 5.9 0.00384 BPQL BPQL'  0.00375 5.261 4.32 5.3 3.5 wd
11197 6 0.00449 BPQL BPQL| 0.00449 6.151 3.76 23 15
2r2/98| 6.9 0.0041 BPQL BPQL{ 0.00398 5.617 4.55 57 3.1
5/4/98| 6.4 0.00364 BPQL; BPQL| 0.00364 4.987 4,09 14 7 e
8/11/98| 6 0.0031 BPQL BPQL|  0.0031 4.247 3.97 8.7 7.6
11710/98| 6.7 0.00352 BPaL BPQL| 0.00347 4.822 3.68 18 8.5
1/15/99| 6.2 - — — — — - — —
e
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Total Total Gross | Gross

Date ~Uranium iy By 28y | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mgiL) (mg/L) (mg/L) | (mg/L) | (pCil) (mg/L) |(pCi/L})| (pCilL)
12119/95| 5.4 <0.02 — — — — < — —
1/10/96] 6.3 <0.02 - — - — - — —
1/10/96| 6.3 0.006 — — - 8.22 0.76 - -
2/1/96] 5.3 0.00215 0.000000197| 0.00005|  0.0021 2.03 0.73 <5.35| <8.44
2/1/86| 5.3 0.00075 — - 1.0275| 0.796 - —
2/14/96] 5.3 0.0057 0.000000364| 0.00007 0.00563 4.29 0.9 26.22| 22.94
2/26/96] 5.1 0.00342 0.000000285|  0.00004] 0.00338 2.97 1.05 35.02] 20.79
3/12/96| 5.1 0.00132 - - - 14 1.03 5.68| <6.97
3/27/96| 5.2 0.0015 - — — 1.57 1.33 <4.84| <6.94
4/8/96] — 0.00114 - — — 1.05] 00963 <465 <6.92
4/22/96] 5.2 0.00104 - — — 1.09 1.16 <4.28| <6.89
4/30/98| 5.3 0.0006 — - — 0.74 1.07 <4.46 <6.9
5/6/06] 5.2 0.0009 —_ - - 0.74 1.17 <4.77| <6.93
5/13/86| 5.7 0.00084 — - - 0.77 1.15 <4.75 7.62
5/28/96| 5.2 0.00058 — - - 0.795 1.41 - -
6/10/96] 5.5 0.0007 — — — 0.959 1.43 - -
6/24/196| 6.2 | 0.0006126 — — — 0.839 1.04 —
7/8/86( 6.53 0.00125 - — — 1.713 0.9 <4 <6
10/23/196| 6.3 | 0.000933 — - — 1.278 0.9 2.2 5.8
1/6197] 5.7 0.00147 — — — 2.014 1.12 <2 75
2/24/97| 5.6 0.00101 — — - 1.384 1.29 <2 6
5/9/97] 5.9 0.00104 - - - 1.425 2.23 <7 18
8/11/97| 5.8 0.00049 - — —|  309.124 227 <4 9.5
11/1097] 5.6 | 0.000311 - —_ — 0.426 2.15 26 94
2/2/98] 5.8 0.00141 — —_ — 1.932 1.9 2.8 13
5/4/98| 5.6 0.00114 —_ - — 1.562 2.25 <4 22
8/10/98| 5.8 | 0.000473 — — — 0.648 1.52 <3 12
11/9/98] 5.7 0.0014 —_ — — 1.918 142 <4 1
1/14/99] 6.2 - —_ — — — — — —




Total Total Gross | Gross

Date " Uranium 24y =5y 28y | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) | (pCi/L) (mg/L) | (pCi/lL)| (pCi/L)
12/19/95| 4.7 <0.02 — - - - <1 - —
110/96| 5.2 <0.001 — — — - <0.1 — —
110/96] 5.2 <0.02 — - - - - - -
2/1/g8| 5.3 0.0001 — — - 0.137|  <0.04 - -
2/1/86] 5.3 0.00027 - — - 0.09 <0.1 <4.54| <8.36
2/14/96| 5.3 - - - —_ 0.1 <0.1 <4.16] <7.49
2/26/96| 5.1 0.00018 - - - 0.06] 0.162 <347  <6.47
3/12/96| 5.1 - — — - 0.06 <0.1 <373, <6.83
3/27/96| 5.2 - - -- 0.08 <0.1 <3.63| <6.81
4/8/96| — 0.00012 - — — 0.12| 0.106 <361| <6.81
4/22/96| 5.2 0.00021 — — - 0.07| 0.109 <365 <6.82
4/30/96| 5.3 - - - - <0.08 <0.1 <363 <6.81
5/6/96| 5.2 0.00021 - - - 0.13 <0.1 <3.69| <6.82
5/13/96| 5.7 0.00012 - - - 0.11 <0.1 <3.71| <6.82
5/28/96| 5.2 0.00023 - - - 0.315 <0.1 - -
6/10/96| 5.5 0.0005 - - - 0.685 <0.1 - —_
6/24/96| 5.4 | 0.0003131 - - - 0.429 <0.1 - -
7/8/96] 5.1 | 0.000155 — — - 0.212 <0.1 - -
10/23/86| 5.8 0.00045 - - — 0.616 0.05 1.8 25
1/6/97| 49| 0.000185 — — - 0.253]  <0.01 1.6 2
2/24/97| 4.4 | 0.000173 -- - —_ 0.237 0.08 <1 <3
5/9/97| 4.9 0.00033 - - - 0.452| <0.02 <4 15
8/11/97| 4.7 0.00025 — - — 0.343 0.04 <2 <2
11/10/97| 3.9 ] <0.00015 — - - —| <002 1.4 <3
212/98| 4.7 | 0.000208 - — — 0.285| <0.02 <1 28
5/4/98| 4.7 0.00038 - - - 0.521 0.03 <1 <2
8/10/98| 4.7 [ 0.000575 - - - 0.788|  0.06 2.1 36
11/9/98| 4.6 0.00071 —_ — — 0.973 0.03J <2 <3
1/14/99| 4.9 —_ — — - — —_ — —




‘ Total Total Gross | Gross
Date Uranium iy 85y %8 | Uranium | Fluoride | Alpha | Beta
Sampled| pH|  (mg/L) (mgiL) (mg/L) ' (mglL) | (pCil) | (mg/L) [(pCil)|(pCil)|
12/19/95| 6.2 <0.02 — — — — < — —
1/10/96] 6.2 0.001 — — — 1.37 <0.1 — —
1/10/96] 6.2 <0.02 — — — — — —
2/1/96] 6.1 0.00023 - — - 0.3151] <0.04 - -
2/1/96| 6.1 0.00015 - - - 0.15 <0.1 482 15.08
2/14/96| 6 0.00018 - — — 0.16 <0.1 <4.25 <75
2/26/96] 6.4 — — - — 0.04] 0.114 <3.54! <6.48
312/96| 5.9 — - - — <0.03 <0.1 <3.75 8.02
3/27/86| 5.6 — — — — <0.05 <0.1 <37| <6.82
4/8/86| 5.7 0.00012 - - — 0.09 <0.1 5.78] <6.82
4722196 5.7 - - — — 0.07 <0.1 <3.69| <6.82
4/30/96| 5.7 0.00018 - — - 0.12 <0.1 <3.7| <6.82
5/6/96} 5.7 - — — - <0.05 <0.1 <37| <6.82
5/13/6| 6 — — — - <0.04 <0.1 <3.8| <6.83
5/28/36| 5.6 0.0004 - - — 0.548 <0.1 - -
6/10/96] 57 | <0.00015 — - — - <0.1 — -
6/24/96]5.31| 0.000979 - - — 1.341 <0.1 - —
718i96] 57| <0.00015 - - — — <0.1 <4 10
10/23/96| 5.6 0.00146 — - —_ 2 <0.1 <1 10
1/6/97] 5.7 <0.00015 - —_ — —~|  <0.01 <0.9 9.7
2/25/97| 53| <0.00015 — —_ - — 0.09 <1 56
5/12/97| 6 0.00015 - — - 0.205] <0.02 <4 <10
8/11/97| 5.3 0.00029 — - - 0.397] <0.02 <2 84
11711097| 46 | <0.00015 - - — —| <002 1.5 5
2/2/98] 56| 0.000185 —_ — — 0253 <0.02 1.1 9.5
5/4/98| 5.8 0.00359 BPQL BPQL| 0.00359 4918] <0.02 5.4 19
8/11/98| 6.4 <0.00015 - - - - 0.03 <2 53
11/10/98| 5.7 |  <0.00015 — - — — 0.06 <1 54
17114/99] 5.5 — — —_ — — — - —
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Total , ‘ Total Gross | Gross
Date “Uranium el B 8y Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) (mgl/L) . (pCill) (mg/L) |(pCilL)| (pCill)

12/19/95| 4.8 <0.02 - - — — <1 —
1110/96| 5.4 <0.001 - - — - <0.1 - -
1/10/96| 5.4 <0.02 - -— -— - —i -
2/1/96| 5.2 0.0003 - - -— 0.18 <0.1 <4.56| <8.36
2/1/96} 5.2 0.00025 - - — 0.3425] <0.04 — —
2/14/96| 5.3 0.00165 - - - 1.16 <0.1 6.65 <75
2/26/96| 5.4 0.060171 — - - 125 0.127 487 <6.49
3/12/96] 5.2 0.0006 - - — 0.52 <0.1 <3.74| <6.83
3/27/96| 5.3 0.00093 - - — 0.68 <0.1 <3.71] <6.82
4/8/96| 5.6 0.00045 - - - 0.32 <0.1 <365 <6.82
4122/86| 5.1 0.00075 - - —_ 0.62 <0.1 <37 <6.82
4/30/96| 5.2 0.00033 - — 0.24] 0.115 <3.65| <6.82
5/6/86] 5.2 0.00024 -— - -— 0.24 <0.1 <3.69| <6.82
5/13/96| 5.7 0.00045 - - - 0.44 <0.1 <3.76| <6.83
5/28/96| 5 0.00055 —_ —_ — 0.754 <0.1 - -
6/10/96| 5.1 0.0007 - - - 0.959 <0.1 - —_
6/24/96| 4.7 | 0.0008054 . - - 1.103 <0.1 - -
7/8/96] 4.8 | 0.000516 - - - 0.707 <0.1 — —
10/23/96| 4.8 0.00142 - - — 1.945 <0.1 26 4.7
1/6/97| 4.9 | 0.000752 - - — 1.03| <0.01 16 32
2/25/97| 4.7 0.0011 - - - 1.507 0.06 24 <3
5/9/97| 4.9 0.00182 - - — 2.493] <0.02 <4 21
8/11/97] 5 0.00407 0.00006 | BPQAL| 0.00393 372.113]  <0.02 <2 5.5
11110/97| 4.5 0.00103 - - - 1.411 <0.02 <2 3
2/2/98] 4.7 0.00276 BPQL BPQL| 0.00267 3.781 <0.02 37 4.1
5/4/98| 4.6 0.00356 BPQL BPQL| 0.00356 4.877| <0.02 35 57
8/11/98] 4.3 0.00249 BPQL BPQL| 0.00249 3.411]  <0.02 8.1 9.8
11/10/98] 4.1 0.00234 BPQL BPQL 0.0024 3.206] <0.02 <1 3.1
1/14/99| 4.7 — - — —| —_ — — —
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Total Total Gross | Gross

Date Uranium  ®%U 2y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/l) | (pCill) (mg/L) | (pCilL)| (pCilL)
2/15/96| 6.4 0.00714 0.000001254 0.0001| 0.00704 10.32 2.62 19.39) 15.11
2/27/96] 5.5 0.01528 0.000002935  0.00037| 0.01491 23.91 3.37 346 2091
3/13/96| 6.1 0.02177 0.000004262|  0.00044| 0.02132 3441 0687 44,31 25.4
3/28/96| 6.3 1.0742 0.00019635| 0.02263| 1.05138]  1613.03 2.53 1186.6] 60.86
4/9/96| 6.4 0.29738 0.000054448|  0.00816| 0.29117 44692 0.728 415.74| 27.06
4/22/36| 6.6 0.44236 0.000081089 0.0104| 0.43189 667.69 2.29 589.89| 34.36
4/23/96{ 7.2 0.741 0.000226 0.0189 0.721.  1677.94 6.1 — —
4/23/96] 7.2 0.72666 0.000133667| 0.01575| 0.71078,  1097.16 4.82 894.36| 36.02
5/1/96] 6.9 0.64703 0.000119709{  0.01493| 0.63198 982.84 595 | 1241.63] 59.83
5/6/86] 7.2 0.4427 0.000080091|  0.01007| 0.43254 660.99 7.91 1021.19! 39.52
5/13/98| 6.7 0.36395 0.000067769]  0.00864| 0.35524 555.96 6.33 751.2] 4513
5/30/86| 6.6 0.1959 BPQL 0.0048 0.191 268.383 3 — -
6/10/36| 6.9 0.2025 BPQL 0.0049 0.197|  277.425 5.4 — -
6/25/96| 6.95 0.09764 BPQL| 0.00231 0.0953|  133.767 6.33 — -
7/9/96| 6.6 0.0393 BPQL| 0.00093| 0.0383 53,841 3.54 - -
10/25/98] 5.9 0.0088 BPQL| 0.00018| 0.00862 12.056 1.9 8.8 11
1/7197| 6.7 0.00876 BPQL 0.0002| 0.00857 12.001 2.25 10 15
2/25/97| 6.2 0.0235 BPQL 0.0005 0.023 32.195 2.24 24 12
5/12/197| 6.4 0.01391 BPQL| 0.00022] 0.01369 19.057 1.69 14 26
8/11/97| 6.4 0.01839 BPQL| 0.00036 0.018 25.194 277 15 8.7
1111197] 6.7 0.024 BPQL| 0.00042| 0.0236 32.88 2.97 20 13
2/2/98| 6.4 0.0162 BPQL 0.0004|  0.0158 22,194 2.62 19 8.6
5/5/98| 5.9 0.0071 BPQL BPQL|  0.0071 9.727 2.73 8.3 8.4
8/12/98| 6.2 0.00789 BPQL| 0.00022| 0.00767 10.809 2.54 6.8 5.2
11710198 7.1 0.00788 BPQL| 0.00019] 0.00765 10.796 1.74 1" 78
1/14/99| 6.8 — - — - — — — -
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Total ' Gross | Gross
Date Uranium =4y 35y %8y | Uranium | Fluoride | Alpha . Beta
Sampled| pH|  (mg/L) (mgiL) (mg/L) | (mg/L) | (pCilL) | (mg/L) |(pCilL)| (pCilL)
17197] 6.7 0.221 BPQL|  0.00542 0.216 302.77 3.8 160 40|
2/26/97| 6.4 1.78 0.00052 0.0661 1.72|  3929.534 3.99 530 92
5/13/97| 6.2 0.09508 BPQL|  0.00223| 0.03685 135.74 3.51 130 21
8/12/97] 6.1 0.93306 0.00019;  0.01874] 0.91413| 1519.623 2.74 510’ 66
11/10/97| 6 0.436 BPQL| 0.00914 0.427 597.32 3.15 460| 110
T T EA

e I e

Total Total
Date Uranium 24y 5y #8 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mgiL) (mg/L) (mg/l) (mg/L) | (pCil) (mg/L) |(pCilL)! (pCi/L)
3/5/97| 7.2 0.22 BPQL:!  0.00429 0.216 301.4 4.38 260 28
5113197 7.2 0.30945 BPQL, 0.00646| 0.30299]  423.947 5.1 340 15
8/12/97| 6.7 0.47939 0.0001| 0.00855| 0.47073|  793.521 7 210 37

Date Uranium Z4y %Y #8) | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) - (pCill) (mg/L) | (pCilL)! (pCi/L)
3/5/97| 5.6 0.106 BPQL 0.00201 0.104 145.22 2.02 110 16
5/13/97| 7.1 0.51637 BPQL 0.01039 0.50596 707.427 4.23 550 38
8/12/97| 6.7 0.99619 0.0002 0.01786 0.97813 1600.916 4.47 890 110
11/10/97| 6.5 143 BPQL| 0.0274 1.4 1959.1 3.91 800 360
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Total Total Gross | Gross

Date Uranium 24y 35 28y | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mgL) (mg/t) | (mgi) ' (mgi) | (pCin) | (mgit) |(pCill)! (pCilL)
8110198 6.9 [ 0.000752 — —| — 103 o007 <2 53
11710/98| 69| 0.000242 — — ! 0332] o005 <3 <3
115/99| 7.2 — — = —i — — — —

T
o

| el
S

Gross

Gross
Date Uranium 4y =8y %0 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/t) | (pCill) (mg/L) |(pCilL)| (pCilL)
8/12/98| 6.2 0.00226 BPQL BPQL| 0.00226 3.086 0.03 <g! 9.2
11111/98| 6.6 | 0.000505 - — - 0.692 0.02 <6 5.2
1/15/99] 6.6 — — - —| - — —| —




Uranium

Uranium

Fluoride

Sampled (mg/L) _(mg/L) 4 (mg/L) | (mg/L) | (pCilL) (mg/L) |(pCilL), (pCi/L)
1/13/99] 4.47 - — — — - - — —

Date Uranium 24 25 28y | Uranium | Fluoride | Alpha ' Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) | (pCilL) (mg/L) |(pCilL)| (pCilL)
1/13/99] 6.01 — ; - — — - - -
Tota Gross | Gross

Date Uranium 2y 25y 2y | Uranium | Fluoride | Alpha ' Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mglL) (pCilL) (mg/L) |(pCilL) | (pCilL)
1/13/99| 6.6 - — — — - - —
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Total Total Gross
Date Uranium B8y Uranium | Fluoride Beta
Sampled| pH (mg/L) (mg/L) | (pCilL) (mg/L) (pCi/L)
8/10/98| 6.6 0.00213 0.00211 2918 007 8.4
11111798 7.2 | 0.000285 - 0.39 0.06 <3
1/13/99] 7.5 — — — — —
N w oW
Total
Date Uranium 28y | Uranium | Fluoride Beta
Sampled| pH (mg/L) (rrE/L) (pCi/L) (mglL) (pCiiL)
8/11/98| 6.8 0.00355 0.00348 4.864 0.09 1
11/11/98| 7 0.000802 - 1.236 0.05 7.1
1/12/99| 6.9 - . - - —

Total
Date Uranium 28y | Uranium | Fluoride Beta
Sampled| pH| (mg/L) (mg/L) | (pCiL) | (mg/L) |(pCi/L)|(pCilL)
8/10/98| 7.5 0.00156 - 2137 0.05 4.7
11/11/98| 7.4 0.000317 pees 0.434 0.02 3.9
1/13/99] 7.64 -— — - — -

Date Uranium 8y | Uranium | Fluoride Beta
Sampled| pH (mg/L) (mg/l) | (pCill) (mg/L) (pCi/L)
8/12/98| 4.7 0.00104 — 1.4256 0.03 <3
11/10/98| 5.5 0.00025 - 0.343]  <0.02 <2
1112/99| 4.9 — - — - —

Total

Total

Date Uranium #8y | Uranium | Fluoride Beta
Sampled| pH (mglL) (mglL) | (pCill) (mglL) (pCill)
8/11/98| 4.9 0.00129 — 1.767 0.03 <3
11/10/98| 6.6 0.00106 - 1.452 0.03 36
1/12/99] 6.6 - — — — —

et

SS

Uranium | Fluoride Beta

Sampled| pH (mgiL) (mg/L) | (pCilL) (mg/L) (pCilL)
8/11/98| 7.4 0.00798 0.00787 10.933 0.08 56
11/10/98| 7.6 0.00287 0.00278 3.932 0.05 26

1/12/99




Total Total Gross Gross
Date Uranium 25y %%y | Uranium | Fluoride | Alpha | Beta
Sampled|{ pH| (mg/L) (mglL) | (mg/L) | (pCilt) | (mg/L) |(pCil)|(pCilL)
8/11/98| 6.2 | <0.00015 — — — - 0.06 <5' <4
11111/98] 6.9 | <0.00015 — — — - 0.05 <3 3
1/1199| 7.09 - — — —| — — — —
ST
Date Uranium B4y 25y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mgiL) (mgiL) (mg/L) | (mglL) | (pCilL) | (mgiL) |(pCilL); (pCilL)
8119197 — | <0.00015 | —_ - - - — — —
11111/98] 55| 0.000517 | — — - 0.708 0.02 <2 2.6
1/11/99] 6.55 - — — — — - - .
s il
Total Total Gross
Date Uranium =5y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mg/l) |®*U  (mg/L)| (mg/L) | (mg/L) | (pCill) | (mg/L) |(pCiL)| (pCill)
8/19/97| — | 0.000384 — — —| 0.526 - —i -
1/11/99] 6.9 — — - — — — = —
Date Uranium =5y #8) | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) 24 (mg/L)| (mg/L) | (mg/L) | (pCil) (mg/L) |(pCilL)| (pCilL)
8/19/97 — 0.00041 - — — 0.562 - — —

Total
Date Uranium . |y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH| (mgll) |®*U (mgiL)| (mgl) | (mgi) | Ci) | (mgi) |(pCin)| (pcin)
8/19/97| — | <0.00015 — — — — _ - _
111/99] 6.31 — — = - _ —
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Total | Total Gross

Date Uranium =y 2%y . Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) 24 (mg/L); (mg/L) | (mg/L) . (pCilL) (mg/L) |(pCi/L)! (pCi/L)
8/20/97] — | <0.00015 - - - — — — —

Gross

Total
Date Uranium 24 =5y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) = (pCilL) (mg/L) |(pCi/lL)| (pCi/L)
8/20/97| — | 0.000263 - - - 0.36| - - —
11/11/98] 7.4 | 0.000448 - - - 0.614 0.06 <2 24
1/11/99| 6.4 - - — - - - - -

Date Uranium 2y %5y Z8) | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) {mg/L) (mg/L) | (mg/L) | (pCiL) (mg/L) | (pCi/lL)| (pCi/L)
8/20/97] — 0.000226 — —| - = 0.31 T - —_
1/11/99] 6.3 —- —_ - — - - -

Date Uranium B4y 5y 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH (mg/L) (mg/L) (mg/L) | (mg/L) | (pCiiL) (mg/L) | (pCi/L)!| (pCi/L)
811/98] 67| <0.00015 — - — - o05 <4 <3
11/11/98] 6.8 | <0.00015 - — - —| o002 <2 48
1/11199] 6.67 — — — — — — — —

Gross

Gross

Date Uranium V] = 28 | Uranium | Fluoride | Alpha | Beta
Sampled| pH {mga/l) (mg/L) {mg/L) | (mg/L) | (pCill) (mg/L) |(pCi/lL)| (pCi/L)
8/12/98| 57|  0.00491 " BPQL|  BPQL| 0.00483 6727 <0.02 <2 <3
11/11/98| 5.7 | 0.000832 J — — - 114] <002 <2 26
1111/99] 6.52 — — ~| — — — — —




Part Il. Volatile Organic Compound Analyses

Notes:

VOC Analyses were performed by Oxford Laboratories in Wilmington, North Carolina,
using the purge and trap extraction/gas chromatographic procedure specified in Standard
Method 6230D. All results are reported in ug/L. An entry of — indicates the compound
was not detected above the method detection limit (MDL). Concentrations in parentheses
indicate estimated concentrations between the minimum detection limit and the practical
quantitation limit (PQL) (equivalent to a data-qualifier flag of “J”). The data-qualifier flag
‘UJ” indicates that the compound was not detected above the PQL but the PQL is
approximate and may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

Refer to the Quality Assurance Project Plan (Appendix | of this document) for analytical
and quality assurance/quality control procedures to be implemented during natural-
attenuation monitoring.



Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DatecAnalyzed

CAF-5A CAF-5A CAF-5A
2/25197 1297 8/10/98
11:15 9:36 16:25
2/21/97 5/19/97 8/18/98

CAF-5B CAF-5B  CAF-5B
2/26/97 5112/97 8/12/98
9:49 10:00 10:57
2/28/97 5/20/97 8/18/98

CAF-6A CAF-6A CAF-6A
2/26/97 5/12/97 8/11/98
10:41 10:50 9:57
2/28/97 5/20/97 8/19/98

CAF-6B
2/25/97
16:19
2/28/97

Trichloroethylene
cis-1,2-Dichlorcethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodiflucromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichlorepropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
0-Chlorctoluene
p-Chlorotoluene
tert-Butylbenzene
1.2,4-Trimethylbenzene
sec-Butylbenzene
p-lsopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene

1,2,3-Trichlorobenzene




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source] CAF-6B CAF-6B | CAF-7A CAF-7A CAF-TA | CAF-7B  CAF-7B  CAF-7B | CAF-8A CAF-8A
Date Sampled| 5/12/97 8/11/98 2/26/97 5/12/97 8/12/98 2/25/97 5/12/97 8/12/98 2/25/97 5/12/97
Time Sampled| 10:34 9:55 9:50 11:30 11:44 15:54 16:42 11:46 14:13 14:46

DateAnalyzed| 5/20/97 8/18/98 2/28/97 5/20/97 8/18/98 2/28/97 5/20/97 8/18/98 2/127/97 5/19/97
Trichlotoethylene - - - - - - - - - -
cis-1,2-Dichloroethylene - - - - - - - - - -
trans-1,2-Dichloroethylene - - - - -- - - - - -
1,1-Dichloroethylene] - - - - - -- - - - -
Vinyl Chloride - - - - - - - - - -
1,1-Dichloroethane - - - - - - - - - -
Tetrachloroethylene - - - - - - - - - -
Benzene - - - - - - - - - -
Toluene - - -- - - - - - - -
Ethylbenzene - - - - - - - - - -
Total Xylenes - - -- - - -- - - - -
Naphthalene - - -- - - -- - - - -
1,1,1-Trichloroethane -- - - - -- -- - - - -
Carbon Tetrachloride -- - -- - - - - - - -
1,2-Dichloropropane - - - - - - - - - -
Dichlorodifluoromethane -- -- - - - - - - - -
Chloromethane - -- - - - - - - - -
Bromomethane - -- - - - -- - - - -
Chloroethane - - - - -- -- - - - .
Fluorotrichloromethane - - - - - - - - - -
Dichloromethane - - - - - - - - - -
2,2-Dichloropropane - - -- -- -- - -- - - -
Chloroform - - - - - - - - - -
Bromochloromethane -- - - - - - - - - -
1,1-Dichloropropene -- - - - - - - - - -
1,2-Dichloroethane - - - - - - - - - -
Bromodichloromethane - - - - - - - - - -
Dibromomethane - -- - -- - -- - - - -
1,3-Dichloropropene - -- - -- - - - - - -
1,1,2-Trichloroethane -- - - - - - - - - -
1,3-Dichloropropane - - - - - - - - - -
Dibromochloromethane - - - - - - - - - -
Chlorobenzene - - - - - - - - - -
1,1,1,2-Tetrachloroethane - - - - - - - - - --
Styrene -- -- - - - - - - - --
Isopropylbenzene - -- - - - - - - - -
Bromoform - - - - - - - - - -
1,1,2,2-Tetrachloroethane| - - - - - - - - - -
1,2,3-Trichloropropane - - - - - - - - - -
n-Propylbenzene -- -- - - - - -- - - -
Bromobenzene - - - - - - - - - -
1,3,5-Trimethylbenzene -- - - - - - - - - -

0-Chlorotoluene - - - - - - - - _ -
p-Chlorotoluene - - - - - - - - . "
tert-Butylbenzene - - - - - - - - - -
1.2,4-Trimethylbenzene - -- - - -- -- - -- -- -
sec-Butylbenzene -- - - - - - - . - -
p-Isopropyltoluene - - - - - - - - - .
m-Dichlorobenzene - - - - - - - - - -
p-Dichlorobenzene - - - - - - - - - -
n-Butylbenzene -- - - - - - -- - - -
_o-Dichlorobenzene - -- - - - - - - - -
1,2,4-Trichlorobenzene - - - - -~ - - - -- -
Hexachlorobutadiene - - - - - - - . . _
1,2,3-Trichlorobenzene - - - - - - - - . _
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

CAF-8A  CAF-8A
8/10/98  11/10/98
17:03 12:15
8/18/98  11/12/98

CAF-8B
2/25/97
14:56
2/27197

CAF-8B
512/97
14:50
5/20/97

CAF-8B  CAF-8B

8/10/98
19:05
8/18/98

11/10/98
11:21
11/12/98

CAF-8B
1/14/99
16:17
1/20/99

CAF-9A
2/25/97
14:05
2/27/97

CAF-9A  CAF-9A

5/12/97
15:32
5120197

8/10/98
18:55
8/18/98

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachlorocthylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichlorcethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochioromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chiorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-lsopropyltoluene
m-Dichlorobenzene
p-Dichlorebenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene

1,2,3-Trichiorobenzene

1.23
320

0.53
14.8

(0.32)

(0.15)

(0.18)

(0.13)




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

CAF-9A
11/10/98
11:02
11/12/98

CAF-9B
2/25/97
15:13
2/28/97

CAF-9B

5/12/97
15:48

5/20/97

CAF-9B CAF-9B CAF-9B
8/11/98  11/10/98  1/15/99
16:25 10:07 9:35
8/18/98  11/13/98  1/20/99

CAF-10A CAF-10A CAF-10A
2724197 - 5/9/97 8/10/98
15:30 12:00 17:47
227197 5/19/97 8/18/98

CAF-10B
2124197
15:18
2/27/97

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane

' Chlorobenzene
1,1,1,2-Tetrachioroethane
Styrene
Isopropylbenzene

Bromoform|’

11 ,2,2-fetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chiorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

0.84
16.0

©4) .
7.37

(0.23) - -

E_. B B B bt

E_.

£E_. B B B B

E___

E



Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

CAF-10B CAF-10B
5/9/97 8/10/98
10:50 17:59
5/19/97 8/18/98

CAF-11A CAF-11A CAF-11A CAF-11A
2125197 5/12197 8/11/98  11/10/98
10:18 17:20 8:46 8:47
3/1/97 5/21/97 8/18/98  11/12/98

CAF-11B CAF-11B CAF-11B CAF-11B

2/25/97 5/9/97 8/11/98  11/10/98
10:22 9:51 8:46 8:47

3/1/97 5/20/97 8/18/98  11/12/98

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chioroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-lsopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

(0.32) -
513.0 46.1) - -
6690.0 - (0.39) -
393.0 159.0 2,17 -




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

CAF-12A CAF-12A CAF-12A
2/25/97 5/12/97 8/12/98
15:46 11:48 12:18
2/28/97 5/20/97 8/18/98

CAF-13A CAF-13A CAF-13A
2/26/97 2/26/97 5/13197
11:16 11:34 15:20
2/28/97 2/28/97 5/20/97

CAF-14A CAF-14A
3/5/97 5/13/97
10:57 15:13
3/10/97 5/20/97

CAF-15A CAF-15A
3/5197 5/13/97
15:40 15:43
3/11/97 5/20/97

Trichlorocthylene
cis-1,2-Dichlorocthylene
trans-1,2-Dichlorocthylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1.2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

CAF-16C CAF-16C CAF-16C CAF-16C
11/10/98
8:01
11/12/98

5/19/98
12:36
5/20/98

8/10/98
12:15
8/17/98

1/15/199
11:10
1/19/99

CAF-17C CAF-17C CAF-17C CAF-17C

5/19/98
12:30
5/20/98

8/12/98
10:09
8/19/98

11/11/98

14:59

11/13/98

1/15/99
10:20
1720/99

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachlorocthylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethanc
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1.2,3-Trichloropropane
n-Propylbenzene
Bromcbenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

328.0

(0.38)
196.0

7.58

1162.0
1.18
4.95
81.9
134

0.94

(0.43)

(0.12)
(0.28)
(0.21)
1.13
0.55

0.47)

0.86
740.0
1.08
1.08
50.0
1.1

(0.48)
0.66

(0.35)
764.0
0.88




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source| LF-3A LF-3B
Date Sampled| 2/26/97 3/5/97
Time Sampled| 14:05 15:10
DateAnalyzed| 2/28/97 3/10/97
Trichloroethylene - -

cis-1,2-Dichloroethylene
trans-1,2-Dichlorcethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichlorocthane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichlorepropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylibenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled|
DateAnalyzed

OB-5
2/11/93
19:10
2/15/93

OB-5
3/11/93
18:05
3/17/93

OB-5

4/20/93

16:40

4/22/93

OB-5
12/16/93
12:45
12/22/93

OB-5
1727/94
18:00
2/10/94

OB-5

6/30/94

20:06

711194

OB-5
2/2/95
14:45
2/9/95

OB-5
721/95
10:15
8/3/95

OB-5

1/19/96

10:31

1/27/96

OB-5
8/6/96
15:55
8/8/96

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyitoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene

1,2,3-Trichlorobenzene

415.0
0.52
(0.14)

5.0

700.0

586.0

(6.83)

761.0

9.717

734.0

12,5

465.0

(102)

485.0

499.0

368.0

(9.54)

285.0

11.0




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

OB-5
10/29/96
16:02
11/5/96

OB-5
1/17/97
11:45
1/24/97

OB-5

3/5/97

12:00
3/11/97

OB-5
4/22/97
16:14
4/25/97

OB-5
7/123/97
16:35
8/3/97

OB-5
7/23/97
16:35
8/1/97

OB-5
10/28/97
15:55
10/31/97

OB-5
1/22/98
10:23
2/4/98

OB-5
4/21/98
15:52
4/24/98

OB-5
7/22/98
14:17
7/31/98

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1.2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachlorocthane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

2100

(8.12)

197.0

(7.83)
(8.69)

185.0

7.95
838

242.0

(9.96)

155.0

11.6

160.0

187.0
1.67

7.0

Ul
149.0

10.2

108.0
13.20}
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

OB-5
7/24/98
11:24
7/31/98

OB-5
10/27/98
11:44
10/31/98

OB-5
1/13/99
12:15
1/20/99

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2.2-Dichloropropane
Chloroform
Bromochloromethane
1, 1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-1sopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene

_ o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

138.0

0.37)
7.25
10.2

97.5




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

OCW-1C OCW-IC OCW-IC
8/10/98  11/11/98  1/13/99
14:53 14:00 15:32
8/17/98  11/13/98  1/19/99

OCW-2C OCW-2C OCw-2C
8/11/98 11711798  1/12/99
16:06 13:32 16:11
8/19/98  11/13/98  1/20/99

OCW-3C OCW-3C
8/10/98  11/11/98
14:18 13:08
8/17/98  11/13/98

OCW-3C
1/13/99
14:30
1/19/99

Trichloroethylene
cis-1,2-Dichlorocthylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodiflucromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Bptylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

419 423 61.1
686.0 348.0 510.0
1.44 1.26 1.24
0.92 (0.23) -

- 1.26 --
3.46 2.65 384
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

OCW-4A OCW-4A
8/12/98 1/12/99
9:31 15:15
8/19/98 1/20/99

OCW-4B OCW-4B
8/11/98 1/12/99
17:19 15:02
8/19/98 1/20/99

OCW-5D OCW-5D OCW-5D OCW-5D
6/18/98 8/11/98  11/10/98  1/12/99
15:45 17:07 16:32 14:14
6/19/98 8/19/98  11/13/98  1/20/99

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
I,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
I,1-Dichloropropene
1,2-Dichloroethane
'Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1.2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene

1,2,3-Trichlorobenzene

(0.38) (0.3)
.28 - 0.82

1.19 0.8 (0.26) 0.21)




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source] OSW-1A OSW-1A OSW-1A OSW-1A OSW-1A
Date Sampled| 7/14/98 7/15/98 8/11/98 11711/98  1/11/99
Time Sampled| 15:00 10:16 11:34 10:13 14:38
DateAnalyzed| 7/16/98 7/16/98 8/19/98  11/13/98 1/20/99
Trichlofoethylene - - - - -
cis-1,2-Dichloroethylene - 0.99 0.85 132 1.46
trans-1,2-Dichloroethylene - - - - -
1,1-Dichloroethylene - - - - -
Vinyl Chloride - - - - -
1,1-Dichloroethane - - - - -
Tetrachloroethylene -- -- - -- -
Benzene - - - - .
Toluene - - - - .
Ethylbenzene - - - - -
Total Xylenes - - - - -
Naphthalene - - - - --
1,1,1-Trichioroethane - - - - .
Carbon Tetrachloride - - - - -
1,2-Dichloropropane - -- - - -
Dichlorodifluoromethane - - - - -
Chloromethane - - - - -
Bromomethane - - - - -
Chloroethane - - - - -
Fluorotrichloromethane - - - - -
Dichloromethane - - - - -
2,2-Dichloropropane - - - - -
Chloroform - - - - -
Bromochloromethane - - - - -
1,1-Dichloropropene - - - - -
1,2-Dichloroethane - - - - -
Bromodichloromethane - - - - -
Dibromomethane - - - uJ -
1,3-Dichloropropene - - - - -
1,1,2-Trichloroethane - - - - -
1,3-Dichloropropane - - - - -
Dibromochioromethane - - - - -
Chlorobenzene - - - - -
1,1,1,2-Tetrachloroethane - - - - -
Styrene - - - - -
Isopropylbenzene -- - - - -
Bromoform - - - - -
1,1,2,2-Tetrachloroethane - - - - -
1,2,3-Trichloropropane -- - - - .
n-Propylbenzene -- - - - -
Bromobenzene - - - - -
1,3,5-Trimethylbenzene - - - - -
o-Chlorotoluene - - - - -
p-Chlorotoluene - - - - -
tert-Butylbenzene - - - - -
 1,2,4-Trimethylbenzene - - - - -
sec-Butylbenzene - - - - .
p-lsopropyltoluene - - - - -
m-Dichlorobenzene - - - - -
p-Dichlorobenzene - - - - -
n-Butylbenzene - - -- - -
o-Dichlorobenzene - - - - -
1,2,4-Trichlorobenzene - - - - .
Hexachlorobutadiene - - - - -
1,2,3-Trichlorobenzene - - - - -
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

SWS-1
8/19/97
16:55
8/20/97

SWS-1
11/11/98
9:10
11/13/98

SWS-1
1/11/99
11:28
1/19/99

SWS-2
8/19/97
15:45
8/20/97

SWs-2
1711/99
11:50
1/19/99

SWS-3
8/19/97
15:15
8/21/97

SWS+4
8/19/97
16:15
8/21/97

SWS-4
1/11/99
10:50
1/19/99

SWS-35
8/20/97
9:57
8/21/97

" Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloraethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylenc
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichlorcethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodiflucromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene

) Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene

1.2 4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene




Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

SWS-6
8/20/97
8:30
8/22/97

SWS-6
11/11/98
11:20
11/13/98

SWS-6
1/11/99
15:30
1/19/99

SWS-7
8/20/97
9:00
8/21/97

SWS-7
1/11/99
15:42
1/19/99

SWS-8
7/14/98
15:20
7/16/98

SWS-8
8/11/98
11:55
8/19/98

SWS-8
11/11/98
10:40
11/13/98

SWS-8
1/11/99
14:38
1/19/99

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichlorcethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
Dichlorodifluoromethane
Chloromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chtoroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propytbenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

(0.15)

(0.12)
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Groundwater and Swamp-Water Monitoring Data - VOCs (ug/L)

Source
Date Sampled
Time Sampled
DateAnalyzed

SWS-9
8/12/98
14:50
8/19/98

SWS-9
11/11/98
8:30
11/13/98

SWS-9
1/11/99
11:30
1/20/99

Trichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,1-Dichloroethylene
Vinyl Chloride
1,1-Dichloroethane
Tetrachloroethylene
Benzene

Toluene

Ethylbenzene

Total Xylenes
Naphthalene
1,1,1-Trichloroethane
Carbon Tetrachloride
1.2-Dichloropropane
Dichlorodifluoromethane
Chioromethane
Bromomethane
Chloroethane
Fluorotrichloromethane
Dichloromethane
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1-Dichloropropene
1,2-Dichloroethane
Bromodichloromethane
Dibromomethane
1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichioropropane
Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Styrene
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
n-Propyibenzene
Bromobenzene
1,3,5-Trimethylbenzene
o-Chlorotoluene
p-Chlorotoluene
tert-Butylbenzene
1.2,4-Trimethylbenzene
sec-Butylbenzene

p-Isopropyltoluene|

m-Dichlorobenzene
p-Dichlorobenzene
n-Butylbenzene
o-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

304

562.0 -

1.09

0.3)

0.37)

(0.34)
440.0
2.04
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State of North Carolina

Department of Environment,
Health and Natural Resources _ (]
Wilmington Regional Office

Division of Water Quality ST g
 ——— N\

Groundwater Section

James B. Hunt, Jr., Governor
Wayne McDevitt, Secretary

\PoY,

October 16, 1998

CERTIFIED MAIL Z 153 116 412
RETURN RECEIPT REQUESTED

Mr. H.R. Strickler, Manager of Environmental
Protection and Industrial Safety

General Electric Company

P.O. Box 780 (M/C J-26)

Wilmington, NC 28402

SUBJECT: Assessment Threshold Concentrations
Former Northwest CAF, Storage Area
Wilmington, North Carolina
New Hanover County

Dear Mr. Strickler:

Thank you for your September 1, 1998 written response to the concerns raised in our August
11, 1998 correspondence to you. We also appreciate the copies of the ICP-MS (inductively coupled
plasma mass spectroscopy) and LFS (laser fluorescence spectrophotometry) laboratory method
descriptions as we requested. After reviewing your letter, the Iaboratory method descriptions, and
the project history, | offer you the following comments.

During the course of this project, a great deal of time has been spent attempting to establish
an assessment criterion for the former northwest CAF, storage area based either on background
concentrations of uranium or isotopic ratios of uranium. We understand and appreciate that General
Electric (GE) is concerned that the assessment and remediation activities that are required by the
Division could cause GE to expend valuable resources addressing natural concentrations of uranium
because our 15A NCAC 2L (2L) rules do not specify a numeric standard. Based on your September
1, 1998 letter, our previous conversations, and correspondences, we understand that GE does not
believe obtaining a background concentration would be useful for the completion of the assessment.
Another option, which has been discussed, was that GE propose an interim standard to our Division
Director for adoption into the 2L rules.

Your September 1, 1998 letter proposes that the assessment threshold concentration be set
at 0.002 mg/L using the ICP-MS method. Due to analytical method limitations on accuracy below
the 0.002 mg/L limit, you proposed to only perform isotopic ratios on values detected above this limit.

127 Cardinal Drive Extension, Wilmington, NC 28405 e Telephone 910-395-3300 ® Fax 910-350-2004
An Equal Opportunity Affirmative Action Employer



Mr. H.R. Strickler
October 16, 1998
Page Two

-

In support of GE’s point that background concentrations of uranium should not be used to assess
groundwater conditions in the former northwest CAF, storage area, you cited T5A NCAC 2L .0202
{b)(3). We obviously agree with the point you make in your September 1, 1998 letter, that isotopic
ratios determined to date are not “naturally occurring”. .

As previously explained, the use of background concentrations of naturally occurring uranium was
intended to assist GE in determining an alternate assessment threshold value. Given GE’s objection
to establishing and utilizing a background uranium concentration in determining an assessment
threshold value, we will default to 15A NCAC 2L .0202 (c } which establishes that any concentration
above detection limits, which is not naturally occurring, exceeds the groundwater quality standards
as listed in 2L. It is our understanding that the ICP-MS method which you have been using for the
assessment of this area has a practical quantitation limit (pgl) of 0.00015 mg/L. The pq! of the ICP-
MS method {0.00015 mg/L}) is the assessment threshold value which should be used at your site.
We also concur with your proposal to only perform isotopic values on concentrations that exceed
0.002 mg/L, due to method accuracy limitations below this value.

Your September 1, 1998 letter clarified that GE believes it can meet the schedule set in it's
May 27, 1998 submission to our office. We look forward to receiving the Comprehensive Site
Assessment and Corrective Actlon Plan which will be submitted to our office sometime in the fourth
quarter of this year.

Thank you again for your response to our August 11, 1998 correspondence. | sincerely hope
that this letter clarifies our expectations regarding the assessment threshold values for this project.
If you have any questions, please contact myself or Bruce Parris at (910) 395-3900.

Yours very truly,

WOYY, =

Charlie Stehman, Ph.D., P.G.
Environmental Regional Supervisor |

CFS\BRP\tdc

cc: WIRO-GWS
Arthur Mouberry, CO-GWS
Preston Howard, Div. Dir. - DWQ
Ed Beck, WIiRO-WQS
Dale Dusenbury, DRP
Tom Crawford, GE
Scott Murray, GE
Joe Alexander, RTI
Jeff ‘Reynolds, RTl ~

S:\GWS\PARRIS\NONUST\GEFMRCAF.OCT 10/16/98
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GE Nuclear Energy

General Electric Company
b P 0. Box 780. Wilmington, NC 28402
. 910 675-5000

- - September 1, 1998

'!‘m

b= Charles Stehman, Ph.D., P.G.

a North Carolina Department of .

Environment and Natural Resources

bt Wilmington Regional Office '

, 127 Cardinal Drive Extension

; Wilmington, North Carolina 28405

.

| SUBJECT: Assessment and Corrective Actions

: Former General Electric Northwest CAF, Storage Area

. Wilmington, North Carolina

New Hanover County

- Dear Dr. Stehman: |

; Thank you for your letter of August 11, 1998, regarding GE's ongoing work associated with the

b Company’s former northwest CAF, storage area.

‘ First, let me assure NC DENR that GE has no intention of using the Groundwater Monitoring

; Guideline value (GMGV) proposed by Tom Potter and GE, or any other similar number, as a -
sole basis for seeking to end groundwater monitoring activities at and around the plant. Any

‘ request to halt or reduce sampling would be submitted to your office for review before

L implementation and would be based on factors that underlie the groundwater rules and
applicable standards.

{' The GMGYV proposed by GE is not intended to establish a background concentration but,

i rather, provide a health risk based reference number to aid in evaluating potential groundwater

, impacts associated with activities previously conducted at the NW area.

ke While GE does not disagree that information sufficient to establish a background concentration -
for uranium has not yet been presented, we provided what we believed to be a thorough

: explanation at our May 27 meeting. The purpose of this letter, in addition to providing the

(- response you requested, is to reiterate the reasons why GE does not think that background

) data is necessary or appropriate for this situation and, as a consequence, to request that you

1 and your staff reconsider the request for background data.

= The acquisition and develophent of information on background levels of uranium does not

. appear to address the principal issue, that is: how best to define the horizontal and vertical

b extent of the plume. GE continues to believe that the GMGV, as discussed in Mr. Dusenbury’s

L



Charlie Stehman, Ph.D., P.G.
September 1, 1998
Page2 .

letter to you of July 24, proVides an efficient measure to demonstrate the extent of the plume.
Furthermore, GE believes that the use of the GMGV obviates the need for background data.

The contaminant levels involved in the NW area pose little or no heaith risk. Determination of
the isotopic values involved at the levels found in the area does not impact our assessment of
the health risk from either a radiological and toxicological standpoint. Allocations of resources
necessary to detemmining background and isotopic ratios at these levels will, however, divert
resources from other activities without producing a measurable benefit and without improving
our understanding of groundwater conditions.

In regard to the groundwater conditions present in the NW area, based upon - prior to material
removal - groundwater sampling, the isotopic ratios determined to date are not naturally
occuming. This fact — that there are ratios of uranium isotopes in the groundwater not present
in nature - makes the-use of data on naturally cccurring (or “background™) concentrations of
these isotopes not relevant under § .0202(b)(3) of the groundwater rules, 15A NCAC
2L.0202(b)(3).

Relying on isotopic information to assess groundwater conditions makes the practical
quantitation limit (PQL) for total uranium (in the measurement of those isétopes) - the other
pertinent fact under § .0202(b)(1) of the groundwater rules, 15A NCAC 2L .0202(b)(3). An
offsite lab informs us that, for an ICP procedure used in performing isotopic analysis, the PQL
for total uranium is 0.002 mg/L. To date, the groundwater offsite sample results for uranium
have been less than this number (0.002 mg/L) [note - additional samples have been taken in
new offsite wells and results are pending]. Please also note that the PQL for typical samples
routinely analyzed by the GE-Wilmington lab using another method (laser fluorescence
spectorphotometry) is 0.02 mg/L total uranium.

Given the inevitable variability and imprecision that would be invoived in trying to determine
some type of background level for naturally-occurring uranium in a heterogeneous geologic
environment, as well as its arguable ielevance to the issue, GE believes that the PQL (0.002
mg/l) provides an adequate and defensible basis for detemmining the horizontal and vertical
extent of the plume. Of course, a practical and scientifically defensible approach to the
elevated levels of uranium would be to follow a purely risk-based method of analysis, as

described in Tom Potter's May 11, 1998 report, given the difficulty of determining background
levels of uranium at and around the plant.

Consequently, we would request that the Agency reconsider the directive in your August 11
letter to provide background information and instead allow isotopic analyses if the total
uranium values are greater than the PQL of 0.002 mg/L. This 0.002 mg/L value could be used
as the assessment threshold concentration for this project. Should the Agency continue to
insist on this background information, we would request additional time to submit that
infoomation, as well as opportunities to discuss the policy implications of being required to
provide that information. In any event, we will be following up with you or your office about that

issue, as well as to see whether further information is required in connection with this request
for reconsideration. : 4 '
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Charlie Stehman, Ph.D., P.G.
September 1, 1998
Page 3

In response to the other items in your letter, this letter is to confirm that GE will provide your
office with information on the laboratory methods (ICP-MS, inductively coupled plasma mass
spectroscopy or laser fluorescence spectrophotometry) that labs use to analyze groundwater
samples for uranium or uranium isotopes. If desired, we can also provide supporting
information that establishes the PQL for these laboratory methods to measure uranium and
uranium isotopes.

In terms of the questions your letter appears to raise about the completion and submittal of a
Comprehensive Site Assessment (CSA) and Corrective Action Plan (CAP) for the project, GE
believes it can still meet the proposed schedule dates that the Company submitted to DENR
on May 27, 1998, for the submittal of the CSA and CAP. As directed in your letter, however,
should delays in the schedule for the submittal of the CSA or CAP appear likely, the Company
will submit in writing to your office a request for a time extension.

We assume that this letter will provide a sufficient response to your letter, such that the
Agency will not conclude there is a basis for issuing a Notice of Viclation (NOV) or taking any
other similar enforcement or other action. If our understanding is not correct, we would
appreciate being informed of that fact by your office in time to allow further communications
prior to the second deadline set in your letter.

Thank you in advance for your consideration and that of your staff.
Sincerely,

GE NUCLEAR ENERGY

futiz2 Srika,

Herbert R. Strickler, Manager
Site EHS

cc.  Ed Beck, WIRO-WQS
Dale Dusenbury, DRP
Scott Murray
Joe Alexander,.RTI|
Arthur Mouberry, CO-GWS
Preston Howard, Div. Dir. - DWQ
HRS98-050
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! March 30, 1999
" :
Mrs. Katharine Sledge
; P.O. Box 523
- 253 N. Powell Bivd.
Whiteville, NC 28472
R
Reference:  Consent for Corrective Action of Groundwater Contamination by
; Natural Attenuation and Consent for Property Access
b General Electric Company, Castle Hayne Road, Wilmington, NC
L Dear Mrs. Sledge:
: This letter is to provide you with further information about our work on the groundwater
Lm. contamination that we have discussed previously and to request your permission to
allow us to proceed with the work that we will be proposing to do in concurrence with
, North Carolina Department of Environment & Natural Resources (DENR). General
- Electric (GE) has identified groundwater contamination in the remote northwest (NW)

F

area of our property, which is adjacent to a portion of your property off Castle Hayne
Road. ' A

GE believes the contamination resulted from material management practices typical of
the late 1960s. There are two areas in the NW GE property from where the
groundwater contaminants migrated. Material has been removed from one area and ,
the other no longer contributes to the contamination in the groundwater. Environmental
monitoring studies have shown that the groundwater contamination continues to
degrade and decrease over time by natural processes.

Acting, based on your prior approval, GE collected several groundwater samples from
your property for analysis. Several of the samples contained volatile organic
compounds (VOCs). VOCs typically are found in degreasers or solutions like dry
cleaning liquids. We detected in one of the monitoring wells which we installed on your
property two VOCs, trichloroethylene (TCE) and dichloroethylene (DCE), at
concentrations exceeding applicable North Carolina groundwater quality standards.

One sample of water taken from a soil boring on your property (near the GE boundary)
also exhibited low levels of fluoride and uranium characteristic of the material formerly

stored on our site. However, the levels of fluoride and uranium were not found above

applicable stand<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>