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EXECUTIVE SUMMARY

Upper East Fork Poplar Creek Operable Unit 2 consists of the Abandoned Nitric Acid
Pipeline (ANAP). This pipeline was installed in 1951 to transport liquid wastes ~ 4800 ft from
Buildings 9212, 9215, and 9206 to the S-3 Ponds. Materials known to have been discharged
through the pipeline include nitric acid, depleted and enriched uranium, various metal
nitrates, salts, and lead skimmings. When operational, the pipeline was buried from 1 to 14 ft
below land surface and consisted of stainless steel from 1 to 3 in. in diameter. In 1983, the
pipeline was plugged with cement grout and abandoned. During the mid-1980s, sections of
the pipeline were removed during various construction projects.

A total of 19 locations were chosen to be investigated along the pipeline for the first
phase of this Remedial Investigation. Each location was chosen because it was either a low
point in the pipeline, a boundary area between two different soil types, or a known or
suspected leak location. Original drawings and surveyors’ logbooks were used to identify each
of these locations, several of which had to be moved slightly due to the presence of buildings
or other obstructions. Sampling consisted of drilling down to obtain a soil sample at a depth
immediately below the pipeline. Additional samples were obtained deeper in the subsurface
depending upon the depth of the pipeline, the depth of the water table, and the point of
auger refusal. The 19 samples collected below the pipeline were analyzed by the Oak Ridge
Y-12 Plant’s laboratory for metals, nitrate/nitrite, and isotopic uranium. Samples collected
from three boreholes were also analyzed for volatile organic compounds because these
samples produced a response with organic vapor monitoring equipment.

Uranium activities in the soil samples ranged from 0.53 to 13.0 pCi/g for 2*U, from 0.075
to 0.75 pCi/g for 2°U, and from 0.71 to 5.0 pCi/g for 2*U. Maximum total values for lead,
chromium, and nickel were 75.1 mgkg, 56.3 mgkg, and 53.0 mgkg, respectively. The
maximum nitrate/nitrite value detected was 32.0 mg-N/kg. One sample obtained adjacent to
a sewer line contained various organic compounds, at least some of which were tentatively
identified as fragrance chemicals commonly associated with soaps and cleaning solutions.

The results of the baseline human health risk assessment for the ANAP contaminants
of potential concern show no unacceptable risks to human health via incidental ingestion of
soil, inhalation of dust, dermal contact with the soil, or external exposure to radionuclides in
the ANAP soils, under the construction worker and/or the residential land-use scenarios. In
summary, the total cumulative pathway risk estimates (i.e., the sum of the risks from all
analytes across all pathways) for the carcinogenic contaminants of potential concern were
1.9E-06 and 1.5E-05 for the construction worker and residential scenarios, respectively. These
carcinogenic risks are less than the U.S. Environmental Protection Agency (EPA) action level
of 1.0E-04. The total cumulative pathway hazard index estimates for the noncarcinogenic
contaminants of potential concern were 4.7E-03 and 5.2E-02 for the construction worker and

residential scenarios, respectively. These noncarcinogenic risks are less than the EPA action
level of 1.0.



1. INTRODUCTION

1.1 REGULATORY BACKGROUND

The U.S. Department of Energy’s (DOE’s) Abandoned Nitric Acid Pipeline (ANAP) is
a 1- to 3-in.-diam stainless-steel pipe located underground at the Oak Ridge Y-12 Plant,
formerly used to pump waste effluent from the H-1 Foundry to the S-3 Ponds for disposal.
The waste effluent consisted of nitric acid containing depleted uranium in solution that was
produced during the uranium recovery process. ANAP was taken out of service in 1983.
Section 2.2 of this report gives a more detailed description of the pipeline.

ANAP was originally part of the Group 4 Resource Conservation and Recovery Act
(RCRA) Facility Investigation Plan under development in 1988 to investigate four areas of
the Y-12 Plant. The project report, RCRA Facility Investigation Plan for Group 4 at the Oak
Ridge Y-12 Plant, Oak Ridge, Tennessee, was issued in December 1990 (Energy Systems 1990).
The four sites were subsequently separated at U.S. Environmental Protection Agency (EPA)
request, to be dealt with on an individual basis.

The ANAP site was discussed by DOE, EPA, and Martin Marietta Energy Systems, Inc.
(Energy Systems) at a meeting held in Chattanooga, Tennessee, on June 4 and 5, 1991. The
study proposed for ANAP and under consideration at that time was labeled a remedial
investigation (RI). The scope and design of the field investigation were agreed upon by EPA,
and an addendum to the Sampling Plan was proposed. The addendum was issued on

November 30, 1991, by the Y-12 Environmental Restoration (ER) Division (Energy Systems
1991a).

Energy Systems had intended to conduct the investigation in phases. The first phase was
to include soil sampling, generation of a Site Characterization Summary (SCS), and
generation of a groundwater sampling plan. This report was originally produced as an SCS,
a document typically used to report results of an initial phase of a long-term field sampling
effort. However, since no significant levels of contamination were detected in subsurface soil
samples obtained along the pipeline, a second phase field sampling effort was not required.

The results of the sampling effort were presented to the Tennessee Department of
Environment and Conservation and EPA Region IV in Chattanooga on August 18, 1993
Both the Tennessee Department of Environment and Conservation and EPA received draft
copies of the SCS for internal review. All parties discussed the idea of adding a Baseline
Human Health Risk Assessment, changing the title of the document to an RI, and submitting
it as such in order to streamline/shorten the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) process and reduce the overall project cost. In
a subsequent meeting on October 20, 1993, it was agreed to submit this document as an RI
for formal review.

Because ANAP is buried underground and is within the operational Y-12 Plant facility,
there are no completed exposure pathways for an ecological receptor. Therefore, ecologic. |
risk assessment is not addressed in this source-control operable unit (OU). Any cumulative
ecological risks from exposure to contaminated groundwater associated with this OU will be

1-1
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addressed in the integrated OUs for Bear Creek Valley (OU 4) and Upper East Fork Poplar
Creek (UEFPC) (OU 1).

12 OBJECTIVE

The objective of the sampling program was to determine whether ANAP had leaked,
allowing contaminants to migrate to surrounding environmental media at levels of concern.
Nineteen points were selected along the pipeline for subsurface soil sampling. These sampling
points were selected based on an identification of those portions of the pipeline judged most
susceptible to failure or where leaking fluids may have preferentially migrated. These areas
included low points in the pipeline, sections of the pipeline in contact with varying soil types,
and sections of the pipeline that crossed the Y-12 Plant storm sewer system. All sampling

locations are shown in Fig. 1.1, and sampling point coordinates and elevations are given in
Table 1.1.

The Statement of Work (SOW) provided by Science Applications International
Corporation (SAIC) determined that two contaminants—uranium and nitrate—would be used
to determine whether a leak had occurred. An EPA review comment regarding the SOW
recommended the development of action levels for uranium and nitrate that would trigger
additional sampling or sample analyses. These action levels were developed, and a copy of
the response to the EPA comment is included in Appendix A. The action level for uranium
was established by using background values for the Y-12 Plant and determining that results
three times background levels would trigger additional sample analysis. The highest average
background value used as a trigger was 1.37 pCi/g. At EPA request, three background
locations were selected at the west end of the Y-12 Plant in an area undisturbed by plant
activities. One sample was collected at each location for nitrate analysis; the results were to
be averaged, and the action level was established as twice this average value. No nitrates were
detected at any of the background locations (where naturally occurring nitrates were assumed
to be present) and nitrates were detected along ANAP only in the low parts per million
(ppm) range. The detection of nitrates and other analytes in low concentrations below human
health concerns was cause to reexamine the decision behind action levels established for this
project. It was determined to be inappropriate to use public funds to pursue further
investigation of a site that poses no threat to human health or the environment as indicated
by the results of a risk assessment.
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Table 1.1. Nitric acid pipeline sampling coordinates

Borchole Y-12 Ground elevation .
location” Northing Easting block plan (ft above mst)®
As-built sampling locations
SBOO1A 31004.27 57108.72 D-2 998.89
SB002 30894.27 56923.88 D-2 995.26
SB003 30859.46 56882.36 D-2 1003.83
SBOO4A 30755.83 56567.06 D-2 1001.25
SBOOSA 30731.83 56399.94 D2 100217
SB006 30703.63 55889.05 E-2 992.69
SBOO7A 3073529 55557.44 E-2 996.73
SB008 30748.00 54991.86 E-2 994.33
SB009 30696.61 54811.05 E-2 1014.52
SBO10A 3067298 54620.04 E-2 1014.41
SBO11 3063207 54315.03 E-2 998.04
SBOI12A 30608.60 54136.53 E2 995.90
SB013 30594.60 54035.04 E2 1004.34
SBO14 30566.06 53810.25 F2 101432 ‘
SBO15A 30501.79 53321.46 F-2 1014.63
SBO16A 30468.03 5306031 F2 1019.30
SBO17 30444.17 52876.10 F3 1017.42
SBO18A 30407.09 52682.43 F-3 101633
SBO19 30385.91 5258911 F3 1013.59
Background sampling locations
001 3071438 50890.82 1051.44
002 30578.95 50864.91 103127
003 30323.03 50790.08 1003.32

*Sec Chap. 3, “Field Investigation,” for an explanation of borehole location numbers.
Smsl = mean sea level.
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2. SITE HISTORY

21 GEOGRAPHICAL L FORMATION

ANAP is ~4800 ft in length and travels from the H-1 Foundry to the S-3 Ponds, mainly
through the protected area of the Y-12 Plant. The elevation of the pipeline ranges from a
high of 1013.5 ft above mean sea level (MSL) at 254 ft from the discharge point at the center
of the S-3 Ponds to a low of ~986 ft MSL at 2017 ft from the discharge point.

The unconsolidated material in which the pipeline runs probably consists of a
combination of man-made fill and weathered bedrock. The weathered bedrock is presumably
from the Nolichucky formation and would consist mainly of weathered shale. The Nolichucky
consists of maroon-brown to green-gray, massive to thinly-bedded, locally calcareous

mudstones and shales interstratified with thinly-bedded, medium gray limestones and
calcareous siltstones.

22 BACKGROUND AND HISTORY

ANAP was completed by October 1951 and was used to pump effluent under pressure
from the H-1 Foundry (Building 9215) to the S-3 Ponds for disposal. Before their closure in
1988, the S-3 Ponds consisted of four unlined surface impoundments. Discharge from the
pipeline originally was routed to both the northeast and southeast ponds, and overflow was
conducted to the northwest and southwest ponds. In 1972, the routing system in the ponds
was changed so that all discharge from the pipeline first went to the northeast pond before
being passed to the other ponds.

ANAP was constructed of 1- to 3-in.-diam 347-stainless-steel pipe. The stainless steel
(trade name Monel) had a high nickel content. ANAP was originally buried from 0 to 14 ft
below ground surface (bgs). One drawing indicates that the pipeline was buried at least 1 ft
bgs throughout its length and averaged 5 ft bgs. ANAP was encased in concrete where it
passed over water and sewer lines. The encasements extended up to 10 ft on either side of
the overlain utility line. Available drawings show that no utility lines are buried above the
pipeline.

As aresult of construction and design changes, ANAP has many turns, bends, and welded
joints along its course. The line also crosses ditches and a former swampy area and has several
topographical low points in the line where waste may have accumulated. These are locations
of suspected leaks along the pipeline.

ANAP was taken out of service in 1983, at which time it reportedly was flushed with
water and then plugged with grout or concrete. Although some records indicate that the
entire pipeline was not grouted, the portions near the inlet or outlet probably were. Sections
of the pipeline were removed and/or renovated when they were in the path of plant
construction. Figure 2.1 shows the areas where the pipeline was removed. Sections of
removed pipe were checked by Y-12 Plant Health Physics personnel and were determined to
be uncontaminated and suitable for disposal in the Y-12 Burial Grounds.
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Fig. 2.1. Area of removed nitric acid pipeline.
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The waste effluent that traveled through ANAP consisted of nitric acid containing
depleted uranium in solution that was produced during the uranium recovery process. The
effluent was kept acidic to avoid a buildup of solid sludge in the S-3 Ponds. It is possible that
organic and metal wastes were sent through the pipeline, but no evidence exists to document
this. The total volume of wastes discharged to the S-3 Ponds averaged about 5500 gal/d.
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3. FIELD INVESTIGATION

SAIC conducted the subsurface soil field investigation of ANAP from January 22 to
February 10, 1993. The investigation was conducted to locate areas where contaminants
attributable to ANAP may have leaked into the surrounding soils. This investigation was
conducted in accordance with the ANAP project Field and Laboratory Quality Assurance
Project Plan (QAPjP) (SAIC 1992a), the Health and Safety Plan (SAIC 1992b), and the

Sampling and Analysis Plan (SAIC 1993), under the guidelines of the Mobilization Plan
(SAIC 1992c).

ANAP was surveyed by placing stakes every 50 ft and at bends and turns. As-built
drawings provided by Energy Systems ER were used to survey the pipeline. In addition, a
copy of the original surveyors’ notebook, compiled when the pipeline was installed, was
obtained and compared with the as-built drawings. Minor differences were noted, but none
appeared that would call into question the location of the pipeline. The surveyor also
examined as-built drawings of buildings constructed over ANAP to determine where the
pipeline was removed. These results are shown in Fig. 2.1. The elevation and northing and
easting coordinates were determined for each sampling location before the field effort began.
Two potential sample points were selected at some locations in response to potential
problems with utilities or underground lines. These locations were marked A; the decision
regarding which point was to be used was made by Y-12 Plant management on the
penetration permits issued for subsurface work. Alternate locations were located as close to
original locations as possible and were usually within 5 ft. Moving sample locations a short
distance from the originally planned locations should not have an impact on project results
because a leak would not be localized to a single point and would be expected to show up
over at least a small area of pipeline. Sampling locations were again surveyed following the
field investigation; these results are presented in Table 1.1.

ical Investigation. A Phase I geophysical investigation was conducted prior to
field sampling to determine whether geophysical methods could be used to detect the
pipeline. Geophysical methods that were tested included magnetics, electromagnetics, and
ground-penetrating radar. Results of the investigation indicated that geophysical methods
would not be successful in locating the pipeline and that no additional surveys should be
conducted. A complete discussion of the Phase I results is included in a Technical
Memorandum transmitted to Energy Systems on July 28, 1992, and is included in this report
as Appendix B.

Decontamination and Staging Area. A decontamination and equipment-staging area was
established for the ANAP project in a location designated by the Energy Systems Field
Coordinator (Fig. 3.1). Mobilization to this area of the Y-12 Plant took place on January 26,
1993. The area selected (one that would not interfere with plant activities) was scanned and
found to be free of radiological contamination. Upon mobilization, a temporary, lined
equipment-decontamination pad was constructed. Equipment was staged from a small trailer.
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3.1 SUBSURFACE SOIL SAMPLING

Nineteen locations along ANAP and three background locations were sampled. The
three background locations were sampled using hand augers, and samples were collected from
different depths at each location (see Table 3.1). Sampling locations and depths were selected
to represent the soil horizon that would be encountered along the pipeline. A map showing
the geologic formations across the Y-12 Plant indicated that the pipeline was located in the
Nolichucky and Dismal Gap Formations. Background soil samples were obtained from both
formations and analyzed for nitrates, and the three sample results were averaged to provide
one background value for comparison with analytical results along ANAP.

The 19 sampling locations along ANAP were sampled using a hollow-stem auger drilling
rig or a hand-held hydraulic-auger drilling machine (Little Beaver™). The first soil sample
collected in each borehole was taken from directly beneath the pipeline and was sent to the
laboratory for chemical analysis. Subsequent soil samples were collected for lithological
identification or were archived for later analysis. A soil sample was collected from each of the
12 boreholes for chemical analyses, and as many as two additional soil samples were collected
and archived for potential chemical analyses at a later time.

3.1.1 Hollow-Stem Auger Drilling

Twelve of the 19 borehole locations along the pipeline were drilled using a hollow-stem-
auger drilling rig. The drilling rig was set up over the borehole, and an exclusion zone was
established around the rig using traffic cones and caution tape. A defined entry and exit
corridor was established to control any potential spread of contaminants to clean areas. Dress-
down, boot wash, hand wash, and radiological frisking areas were set up at entry and exit
points.

Boreholes were drilled using hollow-stem augers. Soil samples were collected using
stainless-steel split-spoon samplers. Additional samples were collected from each borehole for
lithological identification. The number of samples collected from a borehole was dependent
upon the depth of the pipeline, the water table, and the point of auger refusal. All boreholes
were terminated at the water table or at auger refusal (at bedrock).

Topography across the site is undulating, ranging from 992.69 ft MSL at location SB006
to 1019.30 ft MSL at location SBO16A. Borchole depths ranged from 14.5 ft in borehole
SB011 to 26 ft in borehole SBOOSA. Bedrock was encountered at depths from ~ 13 ft in
borehole SB006 to 26 ft in borehole SBOOSA; depth to bedrock conforms to topography. The
water table, when encountered, tends to be directly above the bedrock surface. Moist, damp,
and wet zones were encountered above bedrock in some boreholes; however, this is believed
to be perched and not representative of the water table surface. Table 3.1 gives the drilling
method, total depth, intervals sampled, and sample status for each of the boreholes. Well logs
were developed for each of the boreholes installed using hollow-stem augers and are included
in Appendix C.

3.12 Hydraulic Auger Drilling

Because of problems relating to access for the drilling rig, 7 of the 19 borehole locations
were drilled using a hydraulic auger. The exclusion zone and contamination reduction zone
were established for the hydraulic auger in the same mianner as for the drilling rig.
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Table 3.1. Borehole drilling and sampling information

Total Sample . .
Borehole Drilling depth interval Sample
no. method (ft) () type
SBO01A* Little Beaver™ 8 2-4 Lat®
$B002 Little Beaver™ 12 5-55 Lab
115-12 Arch®
SB003 Little Beaver™ 9 354 Lab
SBOO4A Drill rig 2 8-10 Lab
11-13 Lith?
14-16 Lith
17-19 Arch
20-23 Lith
SBO0SA Drill rig 26 8-10 Lab
15-17 Lith
20-22 Arch
25-26 Lith
SB006 Drill rig 13 2545 Lab
5-7 Lith
8-10 Arch
11-13 Lith
SB007 Little Beaver™ 85 4.5-5 Lab
SB008 Little Beaver™ 6 5-55 Lab
SB009 Drill rig 23 8-10 Lab .
11-13 Lith
14-16 Lith
16-18 Arch
21-23 Arch
SBO10A Drill rig 23 45-65 Lab
8-10 Lith
11-13 Arch
14-16 Lith
17-19 Lith
21-23 Arch
SBO11 Drill rig 145 10.5-12.5 Lab
SBO12A Little Beaver™ _ 4.5 45-5 Lab
SB013 Little Beaver™ 2 035-1 Lab
SBO14 Drill rig 18 7-9 Lab
10-12 Lith
13-15
16-18 Lith
SBO15A Drill rig 17 4-6 Lab
7-9 Lith
10-12 Arch
13-15 Lith
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Table 3.1 (continued)

Total Sample

Borehole Drilling depth interval Sample
no. method (R) (f) type
SBO16A Drill rig 18 8-10 Lab
11-13 Lith

14-16 Lith

16-18 Arch

SB017 Drill rig 18 10-12 Lab
13-15 Lith

16-18 Arch

SBO18A Drill rig 16 46 Lab
8-10 Lith

14-16 Arch

SB019 Drill rig 17 2-6 Lab
7-9 Lith

10-12 Lith

12-14 Arch

15-17 Lith

001° Hand auger 25 2-25 Lab
002° Hand suger 48 4438 Lab
003 Hand auger 58 5-58 Lab

5A = Alternate sampie location.

¥Lab = Sampie coliected and sent to laboratory for analysis.
€Arch = Sampie collected for chemical analysis and archived.
“Lith = Sample coliected for lithological identification.

°001 = Background samples.
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Hydraulic auger drilling uses a solid-stem auger; therefore, samples were collected using
hand augers. From six of the boreholes, one sample each was collected and sent to the
laboratory. From the remaining borehole drilled with the hydraulic auger, two samples were
collected; one was sent to the laboratory, and one was archived for potential analyses at a
later time. No lithologic samples were collected in any of the hydraulic auger boreholes.
Because of the limited ability of the hydraulic auger to penetrate the lithologic formations

encountered, the total depths of the boreholes it drilled were less than those produced by the
drill rig.

32 LITHOLOGY

Lithologic samples were described for 11 boreholes. Lithologic logs were prepared for
these borcholes and are included in Appendix C. No lithology samples were collected in
boreholes drilled with the Little Beaver™. Lithology across the site was very similar, and the
11 borehole logs were consistent with conditions encountered at all borehole locations. A
cross section detailing the lithology along the pipeline is shown in Fig. 3.2; the location of the
cross section is shown in Fig. 3.3.

Lithology encountered during the subsurface investigation consisted of fill material, clay-
rich saprolite, and weathered shale bedrock. Lithologic character was consistent across the
site. The fill material was several feet thick and consisted mainly of gravel. The clayey
saprolitc ranged to ~24 ft in thickness; it was difficult to determine whether this was
indigenous material or had been brought in as fill. Boreholes were terminated upon
encountering the weathered shale bedrock (resulting in auger refusal) or at the water table.
The water table was encountered in only eight boreholes and ranged in depth from 4.5 to
25 ft bgs. Water was encountered at 10 ft in borehole 16, but the borehole was dry from
below 10 ft to its termination at 18 ft.

33 HEALTH AND SAFETY

SAIC provided health and safety support during all on-site operations. On-site health and
safety activities included surveillance of field activities for compliance with applicable
Occupational Safety and Health Administration standards and the site-specific Health and
Safety Plan (SAIC 1992b), monitoring for employee exposure to contaminants, and
interaction with Y-12 Health and Safety officials.

Prior to any on-site activity, all personnel were required to have completed 40 h of
training and to have received a medical examination in accordance with 29 CFR 1910.120.
Before entering the exclusion zone, employees were required to don a hard hat, chemical-
protective clothing (such as Tyvek™ coveralls), and chemical-protective gloves and boots.
Employees were also required to be fit-tested for respiratory protective equipment. Adequate
respiratory protective equipment was kept on site throughout the project, although project
activities did not require its use.
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Monitoring for exposure to specific contaminants, including organic vapors, ionizing
radiation, and mercury vapor, was performed during all intrusive sampling. Instrumentation
used and target contaminants arc listed in Table 3.2. Instruments were calibrated or
calibration was checked daily prior to use. Records of these calibrations were entered in the

daily logbook.

Table 3.2. Monitoring instrameats and COPCs

for the nitric acid pipeline area
Monitoring lnltmmem COPCs
Jerome Mercury Vapor Indicator Mercury vapor
HNu Datalogger 101 Organic vapors
Faxboro Organic Vapor Analyzer Organic vapors
Victoreen 190 Beta/gamma radioactivity
Victoreen 450 Alpha radioactivity

Daily background levels for all monitoring instruments were taken at the decontamination
area prior to field activities. Background levels for beta/gamma radioactivity at the
decontamination site remained within 30 to 80 counts per minute. Background levels for alpha
radioactivity were <5 counts per minute. Airborne organic and mercury vapor background
levels were below detection limits for the monitoring equipment.

Monitoring was performed in the employee breathing zones and in close proximity to the
sample materisl and cuttings. Readings were also taken from the auger boreholes to
determine the level of potential off-gassing from buried sources.

One area contained elevated levels of organic vapors. Monitoring in borehole SB016
indicated the presence of organic vapors at up to 100 ppm at a depth of 8 to 10 ft bgs. The
levels of organic vapors in this area remained below the action level of 20 ppm in employee
breathing zones. Employees were instructed to avoid direct or prolonged contact with the
sample material. Samples of the material were collected for volatile organic compound (VOC)
analysis. Sample results are discussed in Sect. 4.3.

Elevated levels of beta/gamma radiation at 300 counts per minute were detected at
borehole SB01S. The material was sandy fill taken from directly beneath the parking lot
asphalt. Samples taken from deeper soils indicated that levels of radioactivity were at or below
background. Sustained levels of radioactivity above background levels were not detected at
any other borehole locations. Levels of alpha radiation did not exceed background levels.

Airborne mercury vapor was detected in several areas during sampling operations;
however, the detected levels, varying from 0.005 to 0.009 ppm, did not exceed the action level
of 0.1 ppm.

Exposure to excessive levels of noise around the drilling rig was not considered a concern
by the site health and safety officer during sampling activities. However, the steam cleaning
equipment used during decontamination procedures was suspected of producing noise levels
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above the standards set by the Occupational Safety and Health Administration or the
American Conference of Governmental Industrial Hygienists. The employees performing the
stcam cleaning were instructed to wear hearing protection during these operations.

At the request of the Y-12 Plant Safety Department, operations were suspended for
1 day to replace a frayed cable on the drill rig. Sampling with the repaired drill rig resumed
the following day. A smaller portable drilling device was used in several areas to avoid contact
with overhead power lines.

There were no incidents of employee overexposure to a contaminant, nor were there any
reportable on-the-job injuries or illnesses.

3.4 QUALITY ASSURANCE

The ANAP project was conducted under the provisions of the QAPjP, which included
sections on field and laboratory quality assurance (QA)/quality control (QC). The QAPjP
complied with EPA Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans (EPA 1980), American National Standards Institute/American Society of
Mechanical Engineers NQA-1 guidelines, Energy Systems’ Environmental Restoration Division
Quality Assurance Program Plan (Energy Systems 1992), and the SAIC Quality Assurance
Program Plan and Quality Assurance Administrative Procedures (SAIC 1993), which describes
proceduies, documentation, records, audits, and corrective actions.

The QAP;P seeks to mitigate potential adverse impacts on the plant’s and the public’s
environment, safety and health, and property. The objective of the plan is to create an
appropriate QA program whose personnel have sufficient authority to identify problems; to
initiate, recommend, or provide solutions to quality problems; to verify solutions; and to

cnsure that further work is not completed until proper disposition of a nonconformance or
deficiency.

3.4.1 Field QA

The field QAPjP was initiated with a readiness review to ensure that all work plans and
standard operating procedures were approved and controlled, that all assigned personnel were
trained, that the site logistics were handled, that the laboratory was ready to accept samples,
and that the QA system was implemented. Soil samples were collected at UEFPC OU 2 and
were packed, shipped, handled, and stored using the prescribed procedures of the QAP;P.
Sample containers and sampling devices were decontaminated, and entries were made in the
logbooks or on the data forms.

The quality of the field records was checked by double entry and verification of entered
data. The field notebooks were dual-stored, with one copy kept in a fireproof cabinet.
Additional entries concerning archived samples were made after field activities were
completed. Logbooks will be sent to the Central Records Facility after final disposition of
archived samples. Sample custody was documented from the time of collection to data
reporting, and samples were labeled with the required information.

All scheduled calibration was performed, and where malfunction of equipment was
suspected, the equipment was removed from service. Calibration data were maintained in the
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instrument logbook. Data validation, which included screening, checking, auditing, flagging,
certifying, and reviewing the data, was completed. Four types of QC samples—trip blanks,
equipment rinsate blanks, field blanks, and field splits—were taken. No corrective action was
required.

Field audits were conducted by SAIC QA, Energy Systems ER QA, and DOE. Findings
and observations were issued as a result of each audit; copies are included in Appendix D.
None of the audit results were considered to have affected the project or project data
usability, and all audit findings were corrected.

342 Laboratory QA

The Laboratory QAP;jP defined the procedures to be followed in the custody, analysis,
and handling of data used in the RI of UEFPC OU 2. The standards used for determining
data quality are those found in Data Quality Objectives for Remedial Response Activities (EPA
1987). Level III data quality was maintained; it provided low detection limits, a wide range
of calibrated analyses, matrix recovery information, laboratory process control information,
and known precision and accuracy. The purpose of the analyses of the samples was to confirm
the presence or absence of contaminants in the soil and to quantify the organic, inorganic,
and radiological compounds in the soil and groundwater.

Samples were analyzed using the methods and protocols found in Test Methods for
Evaluating Solid Wastes, 3rd Edition (EPA 1986); Methods for Chemical Analysis of Water and
Wastes (EPA 1983); and Environmental Measurement Laboratory Procedures Manual (DOE
1990). Chain-of-Custody procedures were followed.

All measuring and test equipment were calibrated at the prescribed intervals against
nationally recognized standards or those found in the operating manual for the instrument.
There were no documented calibration failures. All calibration data were maintained in the
instrument logbook. Preventive maintenance of the equipment was performed and entered
into the logbook.

The following laboratory QC procedures were used to check sample preparation and
analysis and to monitor laboratory performance: method blank, calibration/continuing
calibration blank, sample container cleaning blanks, laboratory duplicates, matrix spikes,
calibration standards, and performance evaluation samples.

During the process of laboratory analysis, QC checks were employed to ensure that
results were precise, accurate, complete, representative, and comparable. Data quality was
documented and accountability information was obtained from each laboratory. Statistical
validity was tested, and documentation verified that parameter estimates were defensible and
that the estimates from cach laboratory were quantified.

Throughout the period of laboratory analysis, internal QC checks were made to ensure
the technical competence of the staff, appropriate equipment and instruments, good sampling
practices, good measurement practices, project procedures, inspection, documentation, and
training. The precision and accuracy criteria of the analyzed parameters of the laboratory’s
results were subjected to a statistical evaluation. Precision was assessed through separate
analyses of duplicate samples. Accuracy was assessed by splitting samples, spiking one of them,
and then analyzing the portions.
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Periodic audits of laboratory activities were performed according to the audit plan, with
the use of written procedures and checklists by persons having no direct responsibility for the
audited activities. The purposes of the audits were to ensure that the project was
implemented in accordance with specified requirements, to assess the project’s effectiveness,
to identify nonconformances, and to verify that identified deficiencies were corrected. The
audit records are kept in the project files.

SAIC performed the data validation using data screening, checking, auditing, flagging,
certification, and review. Records of all the data are kept in the SAIC Central Records
Facility.
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4. ANALYTICAL SAMPLE RESULTS

Nineteen soil samples were originally submitted to the laboratory to be analyzed for
metals, nitrate/nitrite, VOCs, and isotopic uranium. Three background soil samples were
collected and submitted to the laboratory for nitrate/nitrite analysis. In addition, field
duplicate, field blank, rinsate, and trip blank samples were also submitted. Level C data
deliverables were required for all analyses (Requirements for Quality Control of Analytical
Data for the Environmental Restoration Program, Energy Systems ES/ER/TM-16). The
following subsections present the analytical sample results.

Two methods were used to evaluate the analytical results. To determine whether the
pipeline had leaked, analytical results were compared to naturally occurring background levels
of site constituents. This comparison could not be performed with a high degree of statistical
significance for two reasons. First, background levels were determined with limited data sets;
therefore, the background “population™ of the site has not been well defined. Second, the
high number of values below the detection limit in the ANAP analytical results makes
comparison difficult. In the case of nitrate/nitrite, background levels could not be defined.

Because of the difficulties in establishing background level comparisons, analytical results
are also compared with health-based action levels. For the most part, these action levels are
derived from 40 CFR 264, 265, 270, and 271 (EPA 1990b). Table 4.1 lists the EPA action
levels for chromium, nickel, and nitrate and the Nuclear Regulatory Commission (NRC)
action level for uranium. Comparisons with the action levels help indicate whether further
action under CERCLA should be taken.

Tabie 4.1. RCRA-based action levels

Chemical Action level Basis for action level

Chromium 400 mg/kg RCRA, Subpart S, child soil ingestion®

Nickel 2,000 mg/kg RCRA, Subpart S, child soil ingestion

Nitrate 128,000 mg/kg RCRA, Subpart S, method using the nitrate reference
dose of 1.6

Uranium 35 pCifg Nuclear Regulatory Commission Branch technical
position, based on multiple pathway exposure

*EPA 1990b.

PEPA 1993a.

Table 4.2 shows a summary of chemicals that were detected in the soil samples. The table
does not include sample results that were rejected (R) by the data validator.

41 METALS

There were 19 pipeline soil samples analyzed for 27 metal constituents to evaluate
pipeline leakage. Metals were analyzed by SW-846 methods; 25 elements were analyzed by
Method 6010 (inductively coupled plasma), arsenic was analyzed by Method 7060 [graphite
furnace atomic absorption (GFAA)), and lead was analyzed by Method 7421 (GFAA). Two



Table 42. Summary of chemicals detected in soil sampics from the nitric acid pipeline area®

Proportion Maximum Minimum Location

of results resuit result and depth

>detection >detection >detection Mean Standard of
Parameter limit® limit limit result® deviation® maximum

Mectas (mg/y)

Aluminum 19/19 39600 19200 30040 5956 SBO15 4.0-6.0 ft
Arsenic 15119 37 0.86 1773 1.092 SBO06 2.5-45 ft
Barium 19/19 469 55.5 165.5 1216 SBO11 10.5-2.5 it
Beryflium 19/19 17 0.51 1.089 0.33% SBO06 2.5-4.5 ft
Calcium 19/19 45100 317 13580 15980 SB017 10.0-120 ft
Chromium 19/19 563 244 4059 8.121 SBO06 2.5-45 ft
Cobalt 19/19 36.1 59 158 7.132 SBO11 10.5-125 fi
Copper 19/19 2.7 74 18.87 6.292 SB005S 80-100 R
Iron 19/19 51700 24300 33780 6606 SBO11 10.5-125 ft
Lead 16/16 75.1 28 21.29 2333 SBO12 45-50
Lithium 19119 348 143 2383 6.142 SBO19 20-60 f
Magnesium 19/19 18800 1550 6753 4900 SBO0S 8.0-10.0 ft
Manganese 19/19 1950 94.4 6489 526 SBO11 10.5-25 ft
Molybdenum 119 14 14 1.445 3.041 SBO18 4.0-65ft
Nickel 19/19 53 145 29.76 11.74 SBO06 25-45 ft
Phosphorus 19/19 884 84 416.1 216 SBO11 10.5-125 ft
Potassium 19/19 7530 1890 4888 1695 SBO06 25-45ft
Silicon 19/19 845 369 5702 1296 SB002 5.0-55 ft
Sodium 519 126 75.1 524 37.47 SBO01 20-25ft

(41 4



Table 4.2 (continued)

Proportion Maximum Minimum Location

of results result result and depth

>detection >detection >detection Mean Standard of
Strontium 19/19 70.6 52 2087 16.81 SB010 45-65ft
Vanadium 19/19 385 242 3155 44 SBO1S 40-60 ft
Zinc 19/19 118 216 60.83 2535 SB001 20-25 ft

Inorganic analyscs (mg-NAg)
Nitrate/Nitrite 14/19 32 0.51 3812 8355 SB017 10.0-120 ft
Radiological parameters (pCi/g)
iy 19/19 13 053 2783 3.507 SB001 20-25ft
By me 0.75 0.075 0.1651 0.195 SBOG1 20-25 R
™y 19/19 5 07 1.754 1.199 SB018 40-65 ft
Voiatiic organic compounds (xg/Akg)

Acetone 13 64 64 245 34.23 SB016 8.0-100 ft

% Samples with ‘'R’ validstion flags were not included.

“Results less than the detection limit were set to one half the detection limit for the calculation of the mean and standard deviation (except for radionuclides).
Sowrce: Output of program ANAPO3.SAS on September 7, 1993, from the ANAP project data base.

1504
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duplicate soil samples also were analyzed. Sample depths ranged from 0.5 to 12.5 ft bgs and
corresponded to the depth of the bottom of the pipeline.

4.1.1 Sample Results

Sample results for metals are presented in Table 4.3. Sample results were compared with
background sample results presented in the Annual Report on the Background Soil
Characterization Project on the Oak Ridge Reservation, Oak Ridge, Tennessee (DOE 1993).
Results from samples taken in the Nolichucky Formation were used because most of the
pipeline is located in this formation. Background sampling locations and metals results are
given in Appendix E.

Each clement was compared to the highest value listed for that clement in the results
for background sampling locations shown in Appendix E. Although metal analyses were not
originally considered in the SOW as an indication of pipeline leakage, chromium and nickel,
which are primary component substances of the pipeline, were considered to be potentially
good metal indicators of a pipeline leak. It was believed that concentrated nitric acid would
dissolve the pipeline over time, releasing chromium and nickel, which would lead to elevated
levels of these two metals and would thus provide additional information to identify leaks.
The highest chromium level detected was 69.9 mg/kg; the highest nickel result was 53 mg/kg.
The chromium and nickel results are within the range of background results, and a pipeline
leak is not indicated. The values are also well below RCRA action levels.

Calcium and strontium were found to be slightly above the background values. Both
calcium and strontium can occur naturally in the saprolite encountered during drilling. High
values for calcium and strontium found at the same sampling locations are not an indication
of contamination. Calcium and strontium also exhibit similar geochemical behavior and can
be expected to be found together.

Many of the metal values were qualified as estimated (J) because the analyses failed to
meet the QC control limits. However, the data are usable and can be compared with the
background values, and a conclusion can be obtained.

Both antimony and silver had 13 values rejected (R) and 8 values qualified as not
detected (U). The values were rejected as a conservative measure s0 as not to err in
identifying false negatives. The actual values if the metals were present would be around the
detection limit of the analytical instrument. Three lead values were rejected (R) because the
GFAA instrument was not properly calibrated when the analyses were performed. However,
the remaining 18 sample values are usable for comparison with background values.

4.12 QA/QC Samples

The QA/QC samples collected for metals analyses consisted of two field blanks and three
rinsates. These samples were analyzed for the same elements as were the soil samples. The
analytical results are presented in Table 4.4.

Metals were detected in one field blank and in all rinsate samples. The majority of the
detected elements were measurable in parts per billion (ppb) and were only slightly above
detection limits. Chromium and nickel were detected in only one rinsate sample.
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Sampic aumber, location, and date
SBe11 SBO1Z " SBO1Z ~ SBOL3 — Sheid SBe1S $Bot6 SBO17 __ sbeis SBo1Y
Notio1 Ne1201 Ne1ses Ne1301 Net4o1 Ne1set Net6o1 Ner7e1 Netser Neioss
Parameter GC GC oT GC GC GC GC GC oC or
105—-125ft  4S5-s0n 45-son os—10m 70-90n 40600 80100t 100120 40-6SH 20-60n
012793 020993 020993 G209%/93 012893 @R 02593 2mm @mm 0R5/53
Alumisum 32600 20800 19400 35560 31600 395600 ~35200 27600 24500 28600
Antimony 3R 26 U 27 U 26 U 29 R 27 R 27 R 29 R a1 R 27 R
Arsenic 17 0.86 eo7 U 032 U 32 18 27 22 173 17
Bariom “ ) 749 ns 87 84S 3 53 103 "1 ) 555 3 818
Berylliom 13 es1 J 04 J 14 3 oss 11 1 e 058 on
Cadmium om u 083 U 066 U 061 U e U 065 U 0% U e’ U 074 U 064 U
Caiciem 679 1J s ] 7”1 N7 3 1880 J 1550 3 41200 J 45100 3 21200 J 827 3
Chromism 542 292 28 456 %4 413 389 3 379 »s é9 ]
Cobalt 3.1 85 76 123 182 164 121 75 59 19
Cogpper 151 J 74 ) 72 3 169 J 155 7} 2471 179 136 »3 3
Iron 51700 24300 17206 35700 29400 37100 30700 31400 29900 45100
Lead 45 ) 751 3 107 J 28 J 53 ) 64 ] < 53 3 38 ) is
Lithinm us 216 21 213 159 p X 42 198 156 554
Magnesiom 9530 J 1550 3 1520 J 40% ) 3320 J 4400 ) 6350 J 17000 3 32 3 288 3
Msaagancse 1950 J 14 136 150 €2 ] 47 3 536 251 3 944 ] 662
Molybdesam 16 U 14 U 1su 14 U 16 U 1S u 1S U 16 U 1" 14 U
Nickel @6 145 142 s a3 27 295 167 162 24
Phosphores 884 84 3 LI 459 ) 28 ) k-3 32 24 ) 27 ) 199
Potassium 7100 18%0 1980 7320 1% 46% 4140 6130 e
Scicninm 22U 196 U 205 U 192 U 26 U 24 U 23 U 26 U B2U 2U
Silicon 458 725 6”’ 43 4 3 as J 668 7 3 613 3 79
Sitver 092 R 081 U ess U ™ U e’ R e84 R os4 R o® R 09 R es3 R
Sodinm 94 U %4 U 23 U 75.1 63 U u 97 U U “ U $s8 U
Strontiam 178 €S J €23 58 3 87 3 n3J a3 r- 3B 2% 3 s
Thalliem 47 U 2 U 4 v 41U s U 43 v 43U 4 U L 22U
Vasadium 23 316 25 214 33 ®S 41 us 26 “z 3
Zinc 845 3 276 3 23 ) 544 3 @3 ] as ] 689 “2 ] 382 ] 469
“Sampling location. GC = Grab composite sample.
Sample sumber. J = Estimated value.
“Sample type. OT = Field duplicste sample.
“Sampic depth. R = QC indicates that dats are unwsable (constitucst mey or may 8ot be present).
“Sampling date. U-m—wuumw«uu—umiu*—mu;
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Table 44. QC sampie resalts for metals in the nitric acld pipeline area
Sampie number, location, and date

$B012* $B016 SB0O7 $BO19 $BO11
Panamoter  NO1971% N01071 No1972 NO01072 N00173
(upl) Fp’ FB RI RI RI
02/093 02053 02/0993 02/04/93 012193
Alumioum 89 U 125 U 84 U YT 1590
Antimony 122 U 122 U 122 v 122 U 122 U
Arseaic 075 U 066 U 066 U 066 U
Barium 13U 13U 13 v 15 28
Berytium 012 R 012 R 012 R 012 R 012 R
Cadmium 29 U 29 U 29 U 29 U 29U
Calcium 363 R 12 R 2% R 205 R 5710 R
Clromium 27 v 27 U 27U 27 U @7
Cobait 23U 13U av 23 v 37
Copper 15 v 15 U 15U s v v
Iron 264 U 103 U 465 U @1 v 7490
Lead 048 R 048 R 048 R 048 R
Lithium 3U 3 U 31U 3vu 32
Magnosium 301 R 301 R %1 R 1.1 R 927 R
Mangancee 072 062 U 12 062 U 829
Molybdeaum 6s U 6s U 65 U 6s U 105
Nickel MU AN MU 11U 13
Phosphorus 31U 81U 281U 31U 281U
Potassiom va2 R %2 R %2 R 982 R 962 R
Selonium %09 U %09 U %9 U 909 U %9 U
Silicon 1340 17U sa1 %3 2600
Siiver 38U B U B U 8 U 38U
Sodium 631 R 329 R 121 R 849 R 12 R
Strontium 099 052 U 0.1 0s2 U 108
Thallium 193 U 193 U 193 U 193 U 93 U
Vanadium MU v MU v v
Zinc “3 U 3 U 21.4 59 U 96 U

“Sampling location. FB = Field blank sample,

SSampic number. TB = Trip blank sample.

“Sample type. Rl = Rinsate sample.

dsampling date. R = QC indioates tht data are unusable (constituont may or may not be present).
U = Constituent was analyzed for but not detected (the number given is the minimum
quantitation limit).
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Aluminum, iron, and silicon were detected at slightly elevated levels (measurable in ppm).
Silicon was present at low ppm levels in one field blank sample, and all three elements were
present at low ppm levels in one rinsate sample, all measurable in ppm.

It is possible that the detected elements measurable in low ppb were impurities in the
organic-free water used to collect the sample. The silicon detected in ppm also could have
come from the organic-frec water. The iron and aluminum results, however, might be
attributable to the equipment from which the rinsate sample was collected. The rinsate sample
showing these results was taken from the cutting head of the lead auger fly following the
initial decontamination, before any samples were collected. The first sample collected after
the rinsate was at sampling location SB011. This sample showed the highest analytical result
of all the soil samples for iron, but this result was below the background level. Aluminum was
also detected in sample SB011 but not at the highest detected level for all the samples and

below the background level. Subsequent rinsate samples showed much lower values for iron
and levels below detection limits for aluminum.

42 NITRATENITRITE

Nineteen 30il samples collected at various locations along ANAP and three background
soil samples collected from a remote area at the Y-12 Plant were analyzed for nitrate/nitrite
by EPA Method 353.3. The background soil sample results were all less than the reportable
limit of 0.5 ug/g (Table 4.5). The qualifiers “UJ" indicate that because of 8 QC deviation, the
reportable limit for these background soil samples may or may not be as noted. All the
nitrate/nitrite analytical results for the pipeline samples received a “J” flag due to QA/XQC
problems (i.e., no method blank, problems with the matrix spike). These data, however, were
acceptable for the objectives of this project and could be used for its purposes.

421 Semple Results

It was determined for the ANAP project that any nitrate/nitrite result along the pipeline
at greater than twice the analytical reportable limit might suggest leakage from the pipeline.
Because nitrate/nitrite was not detected in background samples above the reportable limit,
a value of twice the reportable limit (1.0 ug/g) was used as a surrogate background value.
Nitrate/nitrite results for five samples and one field duplicate sample exceeded the
nitrate/nitrite surrogate background value.

The results are presented in Table 4.5. A summary of the results is presented below:

RCRA

Range of detected values Backgrouad m
Chemioal Frequency Minisum Maximum  Average detecied  comceatration
. Nitrste/uitrise 1419 <05 [F4 s <03 128,000

“This is the sverage coacentration determined sssuming non-detects oquals one-half the reportable limit.

*This s the background comncsairstion from sampic locstions SBO01, $B002, and SB003.

*This is the RCRA hesith-based action level amsuming a 16-kg child ingests 0.2 g solldd (BPA 19900) and a reference dose
of 1.6 mg/kg/d (EPA 1993a).

“One QC duplicate ssmple enceaded the maxiraum value st 52 pg/3.




Teblc 45. Semple results for alicate/alicie in the nitsic acld pipcline asce

Soll borehole sampies: sample sumber, locstion, and dete

speor* spon2 sBess Do shees L sBee?
Nester® Neman Nes3t Neseet Neaset Noosnt No 2
Pasameter oc* GC ocC ac GC GC GC
(ol 202504 58558 35400 281080 20100 0 254350 55600
Qseny @R [ L /2993 a2 Q203
Nitrateftrise (NO/NO,-N) s 3 as7 J s Ww 1313 %% J ot ] es W
SBess SBos SBee sBot1 a2 B2 B3
Nosost NSO Moo Ne18t NV1292 Netses Mot
acC ac oC GC GC orT ocC
58550 s0--108 1 45650 0S-1250 45--5on 45-581 45100
aeess QA3 L 7o a/z1m L] @3 <3
NisrateANitrite (NO/NO,-N) s w ¥ 1 113 s W es W s W
Besé SBes sBeé sBe?7 sBes B SBe1y
Notaot NotSet NOIn NI No1sst Netess NO1991
ocC GC (¢ o GC GC oT GC
T8--98R 45650 s8-8 0 11200 48650 206010 i-600
0128/ Qa3 QR8s Qam 23 [ ] L )
NisrasefNitrise (NO,/NO,-N) Q7 ] e ) es ) 213 e J 23 21
Background samplics: smple sumber, location, sad date
BKGo1 BROS2 BKGE3
BOset Deses2 Besen3
GC GR GR
2600 S09--S88 in 62.0-N8in
/2 a/zzm suzm
Nitrate/Nitrite (NO/NO,-N) es w es w es w
“Sempiing location. GC = Gzab composite sample.
SSampic sumber. OT = Ficld duplicste sampic.
“Sampie type. GR = Goab sampie.
dSampie depth. J = Estimeted valve.

U = Cosstitucat was asslysed for but act detected (the sumber gives is the minimum quantitation lmit).
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This summary indicates that the average nitrate value is slightly above the reportable limit
of 0.5 ug/g. Because no nitrate was detected in the background samples, the site-related
concentrations are above the site background level. Figure 4.1 shows detected nitrate
concentrations along ANAP. The only sampling location where nitrate is noticeably above site

levels is location SB0019, near the point where the pipeline discharged into the
S-3 Ponds. Although nitrate was not detected in the site background samples, it is a fairly
ubiquitous chemical in the environment, especially in farming areas. Site levels are relatively

low compared with many farming areas and do not suggest a leak of high-concentration nitric
acid.

Nitrate is not a potent chemical toxicant. EPA has calculated a reference dose (RID) for
nitrate using dose-response data from animal studies. The RID is the dose above which
harmful health effects could be seen. Toxic responses were seen only at very high dose levels,
suggesting a nitrate RID of 1.6 mg/kg/day (EPA 1993a). This RfD is as much as three to four
orders of magnitude greater than RfDs for many metals, indicating that nitrate is much less
toxic than most regulated inorganics. Using the nitrate RfD and assuming that a 16-kg child
ingests 200 mg of soil per day, the acceptable soil concentration is 128,000 mg/kg (or ug/g).

Nitrate concentrations detected along the pipeline are well below the health-based action
level.

In conclusion, these low levels of nitrates/nitrites suggest that no leakage has occurred
from the pipeline, and a comparison with the health-based action levels suggests that detected
concentrations are well below any level of concern.

422 QAXC Samples

Two field-blank and three equipment-rinsate samples were collected; the results are
presented in Table 4.6. An analysis of these QC samples provided information on any possible
nitrate/nitrite contamination resulting from field sampling. All results were below the 0.1-mg/L
detection limit; therefore, field-blank and equipment-rinsate samples exhibited no
nitrate/nitrite contamination.

Tuble 46. QC sample resalts for aitrate/uitrite in the nitric acd pipeline area

Sample number, location, and dste

$B012* $B019 SB00? SB010 SBO11
Parameter No97? N01071 NO1972 NO1072 N00173
(mg/L) FB* FB RI Rl Rl
02/09/93¢ 02/05/93 020993 02/0493 01727193
Nitrate/Nitrite (NO/NO,-N) 01 U 01 U 01 U 01 U 01 U
“Sampiing location. RI = Rinsate sample.

-dSample number. FB = Fleld blank sample.
*Sampie type. U = Constituent was analyzed for but not detected
“Sampiing date. (the number given is the minimum quantitation timit).
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43 VOLATILE ORGANIC COMPOUNDS

Soil samples were collected at locations SB007, SB010, and SB016 and analyzed for
VOCs by methods indicated in the EPA Contract Laboratory Program SOW (EPA 1990c).
Sample results are presented in Table 4.7. The samples taken at locations SB007 and SB010
were collected to determine whether VOCs are present. The sample taken at location SB016
was collected in response to readings on organic vapor monitoring equipment.

43.1 Sample Results

No positive results were detected in sample SB007. Sample SB010 contained one
tentatively identified compound (TIC), which was thought to be 2-propanol and was detected
at 91 ug/kg. The detection of 2-propanol was probably attributable to the sampling equipment,
which was subjected to a 2-propanol rinse as part of the decontamination procedure.

Results from sampling location SB016 indicated the presence of acetone (a common
laboratory contaminant) at 64 ug/kg and 11 TICs at levels ranging from 48 to 330 ug/kg. Some
of the compounds listed as TICs are fragrance chemicals commonly associated with soaps. A
review of plant utility drawings showed that sewer and drain lines were present in the
immediate vicinity of SB016. It is possible that the drain and sewer lines are the source of
some of the TICs. Attributing any of the TICs to the pipeline would be difficult because it
is not known which (if any) organic compounds were sent through the pipeline. In addition,
if the TICs were from a pipeline leak, high levels of uranium and nitrate would have been
expected at this location, and these constituents were not found. Energy Systems ER Division
notified plant personnel of the nature of contamination found in this borehole.

The detection limits for sample SB016 were significantly higher than for samples SB007
and SB010 because of differences in the amount of sample used. The laboratory indicated
that only 1 g of sample was used for SB016, whereas 5 g were used for SB007 and SBO010.

The lower sample weight for SB016 resulted in a proportionally higher detection limit than
for SB007 and SB010.

432 QA/NQC Samples

The QA/QC samples collected for VOC analyses consisted of two fizld blanks, two
rinsates, and three trip blanks. These samples were analyzed for the same compounds as were
the soil samples. The analytical results are presented in Table 4.8.

Methylene chloride was detected at 3. ppb in one rinsate sample; no other VOCs were
detected in any other QC samples. At this low level of detection, the presence of methylene
chloride may be attributable to laboratory contamination. Three TICs were detected in the
rinsate samples (Table 4.8). The presence of propanol might be explained by the propanol
rinse used during decontamination procedures.

4.4 ISOTOPIC URANIUM

Nineteen soil samgl“u collected at various locations along ANAP were analyzed for
isotopic uranium (3°U, #*U, 2*U) by EPA Method 908.0. Historical data for background soil
samples were averaged to provide a value for comparison with analytical results. It was
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Table 4.7. Sample results for volatilc organic compounds in the nitric acid pipeline area

Sample number, location, and date

NooTors No1003 Nol601
’m" GC GR GC

55-6.0 n* 21.0-230ft 8.0—100 ft

02/09/93° 01/30/93 02/05/93
Acetone 7 Ul 12 U 64
Benzene 13 U 12 U 62 U
Bromodichioromethane 13 U 12 U 62 U
Bromoform 3B U 12 U 62 U
Bromomethane 3 U 12 U 62 U
2-Butanone 4 WU 7 Ul 62 U
Carbon disulfide B U 2 U 62 U
Carbon tetrachioride 13 U 2 U 62 U
Chlorobenzene 13 U 12 U 62 U
Chiorocthane B3 U 12 U 62 U
Chiloroform 13 U 12 U 62 U
Chloromethane 13 U 2 W 62 U
Dibromochioromethane 13 U 2 U 62 U
1,1-Dichiorocthane 3 U 2 U 62 U
1,2-Dichioroethane 13 U 12 U 62 U
1,1-Dichlorocthene 3 U 12 U 62 U
cis-1,2-Dichloroethene 3 U 12 U 62 U
trans-1,2-Dichloroethene 13 U 2 U 62 U
1,2-Dichioropropane 13 U 2 U 62 U
cis-1,3-Dichloropropene 13 U 12 U 62 U
trans-1,3-Dichioropropene 13 U 12 U 62 U
Ethytbenzene 13 U 12 U 62 U
2-Hexanone B3 U 12 U 62 U
4-Mcthyl-2-pentancne 13 U 12 U 62 U
Methylene Chloride 13 U 2 U 62 U
Styrene 3 U 12 U 62 U
1,1,2,2-Tetrachioroethane 3 U 2 U 62 U
Tetrachloroethene 13 U 2 U 62 U
Toluene 1B U 12 U 62 U
1,1,1-Trichlorocthane 3 U 12 U 62 U
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Table 4.7 (continued)

Sample numbser, location, and date

Noorors Noloc3 No160}
Pm;“ GC GR GC
55—6.0 ¢ 21.0-230 fr 80-100 ft
02/09/93¢ 0173093 02/05/93
1,1,2-Trichloroethane B U 2 U 62 U
Trichloroethene B U 2 U 62 U
Vinyl chioride 13 U 2 w 62 U
Xylene, (meta-, para-) 3B U 12 U 62 U
Xylene, (ortho-) B3 U 12 U 62 U
Teatatively identified compounds
Decane 48 J
Dicthyl benzene 170 )
Ethyl cyciohexane 310 J
2-Propanol 91
Unknown dimethyl heptanol 33 J
Unknown ethyl dimethyl benzene 140 J
Unknown ethyl methyl benzene 18 J
Unknown methyimethylethyl)-benzene 17
Unknown methyi(methylethyl)-cyclopentane 110 J
Unknown methyl nonene 90 J
Unknown methyl propyl benzene 180 J
Unknown trimethyl beptane 140 ]
“Sampling location. GC = Grab compositc sampie.
bSample number. GR = Grab sample.
“Sample type. J = Estimated value.
“Sampic depth. U = Constituent was analyzed for but not detected (the number given is the
*Sampling date. minimum quantitation limit).



Table 4.8. QC sampie results for volatile organic compounds in the nitric acid pipeline area

Sampie number, location, and date

SBo12* SB016 SB007 SB014 8 B B
Parameter Not971* N01071 N01972 N01072 TBO002 TB0003 TB0004

(ng/xg) FB*¢ FB RI RI ™8 B B
02/09/93¢ 02/05/93 02/09/93 02/04/93 02/04/93 02/05/93 02/09/93
Acetone 2 UJ 10U 10 U 10 U 6 UJ 3 2 U
Benzene 10U 10U 10 U 10 U 10 U 10 U 10U
Bromodichloromethane 10 U 10 U 10 U 10 U 10U 100U 10 U
Bromoform 10U 10U 10 U 10U 10U 10 U 10 U
Bromomethane 10U 0 U 10 U 10 U 10U 10 U 10 U
2-Butanone iwm 3w 4 UJ s Ul s U iuw 3
Carbon disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon tetrachioride 10U 10U 10U 10 U 10 U 10U 10 U
Chlorobenzene 10U 10 U 10 U U 10U 10 U 10U
Chioroethane 10 U 10 U 0 U 10 U 10U 10 U 10 U
Chioroform 10 U 10U 10 U 10 U 1o. U 10 U 10 U
Chioromethane 0 U 10 UJ 10U 10 UJ 10 UJ 10 UJ 10U
Dibromochioromethane 10U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 100U 10 U 10 U 10 U 10 U 10U 10 U
1,2-Dichioroethane 10 U 10 U 10 U 10U 10U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 10U 10 U 10U 10 U
trans-1,2-Dichloroethene 10 U 10 U 10 U 10U 10U 10U 10 U
1,2-Dichloropropane 10U 10U 10U 10U 10U 10U 10U
cis-1,3-Dichloropropene 10U 10U 10U 0 U 10U 10U 10U
trans-1,3-Dichloropropene 10U 10U 10U 10U 10U 10U 10U
Ethyibenzene 10U 10 U 10 U 10 U 10 U 10 U 10 U
2-Hexanone 10 U 10U 10U 10 U 10U 10 U 10U
10 U 10 U 10 U 10 U 10 U 10U 10 U

4-Methyl-2-pentanone

S



Sampie number, location, and date
SB012* SB016 SB007 SBO14 B TB B
Parameter No1971® N01071 N01972 NO1072 TB0002 TB0003 TB0004
(ng/kg) FB° FB RI RI TB TB TB
02/09/93¢ 02/05/93 02/09/93 02/04/93 02/04/93 02/05/93 02/09/93
Methylene chioride 10 U 10U 10 U 313 10 U 10U 10U
Styrene 100U 10U 10 U 10 U 10 U 10U 10U
1,1,2,2-Tetrachioroethane 10U 10U 10 U 10 U 10U 10U 10U
Tetrachloroethene 10 U 10 U 10U 10U 10U 10U 10U
Toluene 10U 10U 10 U 10 U 10 U 10U 10U
1,1,1-Trichloroethane 10 U 10 U 10 U 10U 10U 10U 10U
1,1,2-Trichloroethane 10 U 10 U 10 U 10U 10 U 10 U 10U
Trichloroethene 10 U 10 U 10 U 10 U 10U 10U 10U
Vinyl chioride 10 U 10 UJ 10 U 10 UJ 10 UJ 10 UJ 10U
Xylene, (meta-, para-) 10U 10U 10 U 10 U 10U 10U 10 U
Xyiene, (ortho-) 10U 10U 10 U 10U 10 U 10 U 10U
Teatatively identified compounds
Propanoi 731
2-Propanol 270 UJ
Trimethy! sitanol 7 Ul
“Sampling location. RI = Rinsate sample
_—p bt B = Fick ik morpk
‘Samphngm:te J = Estimated value. e

U = Constituent was analyzed for but not detected (the number given is the minimum quantitation limit).

91
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determined that any uranium detected along ANAP at levels greater than 3 times the
background value might suggest leakage from the pipeline. The average uranium background
values and action limits (three times background), reported in pCi/g, are summarized below:

Average background value Action limit*
Panameter (pCig) (pCig)
fat V) 137 411
=y 0112 0336
=y 146 438

“The action limit is three times background.
441 Sampie Results

Concentrations of 24U and 2°U in three samples and concentrations of 2*U in one
sample exceeded the action limits. The results are presented in Table 4.9; however, a
summary is presented below.

Range of detected values Background
Chemical Frequency Minimum Maximum _ Average detected  concentration  NRC action level
By 1919 053 13 28 137 35
Yy 19119 0.009 0.75 0.16 0.112 s
»y 1919 071 s 17 146 3

“This is the average concentration determined assuming non-detects equal 1o one-half the detection limit.
*This is the background concentration from sampling locations SB001, SB002, snd SB003.

“This is from the NRC Branch technical position paper “Disposal or On-Site Storage of Residual Thorium or Uranium (either
as natural ores or without daughters present) from Past Operations.”

This table indicates that average detected uranium values are comparable to background
concentrations. The one exception is the maximum detected concentration of <°U, at
13 pCi/g. This value was detected at sampling location SB0O1, which is nearest to the
production operations and to the location of a past leak where soil removal occurred. The
13-p7i/g detection raises the average concentration slightly above the background
concentration. Much higher soil uranium concentrations would be expected if a leak had
occurred along the pipeline.

The NRC established a soil action level of 35 pCi/g for uranium based on an evaluation
of exposure to uranium via multiple exposure pathways and achieving the 100-mrem dose limit
for exposures to the general public (10 CFR 20). All detections at the site of each uranium
isotope are below this action level. Figure 4.2 is a histogram showing 2*U concentrations in
soil samples compared with background concentrations and the NRC action level. Figure 4.3
shows maximum concentrations of all uranium isotopes compared with the NRC action level.

In reviewing the low levels of uranium activity associated with this study, it is not possible
to assign or designate a pipeline leak based on the variations observed in the data.
Enrichment or depletion at these levels would also be difficult to interpret, especially within
the context of the various Y-12 operations.




Table 4.9. Sampie results for isotopic urazium in the nitric acid pipeline area

Sampie number, location, and date
SBoo1* SB002 SB003 SBOO4 SB00S SBO06
Parameter Noo101® N00201 No0301 NO00401 Noos61 NO0601
o) (¢ o) GC GC GC GC GC
202504 50-55n 35-40ft 80100 80—-100Mx 25-45n
02/08/93° 02/08/93 02/08/93 020293 01/29/93 012993
e 1] 134410 J 1.14/028 J 114/099 J 1.4+/036 J 0.76+/028 J 088+/024
=y 0.75+/-024 J 0009+/0051 J 0.43+/020 J 0.11+/-0.098 J 0.15+/0.12 J 0.075+/-0069
=u 23+/042 J L1+/027 J 29+/0.50 J 30+/051 J 0.71+/026 J 0R2+/022
SB007 SBoo8 SB009 SB010 SBo11 sBo12
N00701 NO00801 NO0901 No1001 No1101 NO1201
GC GC GC GC GC GC
55—6o0f so-s5sn 801000 45-65M 1051251 45--50n
02/05/93 02/08/93 0202/93 01/30/93 01/27/93 02/09/93
™y 090+/-0.29 J 1.74/039 J 1.14/031 J 1.0+/028 J 081+/0.26 3 099+/0.30
=y 0.035+/0080 J 0.15+/0.12 J 0.13+/0.10 J 0.045 +/-0.066 J 0.059+/0068 J 0.015+/-0.047
™y 0.99+/-029 J 1.14/030 J 0.72+/024 J 0.87+/025 J 0.81+/02S J 1.1+/031
SBoO12 SBO13 SBo14 SBo1S SBO16 $BO17
NO1905 Noi3o1 No1401 No1501 No1601 No1701
oT GC GC GC GC GC
45-50M 0510t 7090 fi 4060 80—-106M 100120
020973 02,0993 01/28/93 02/03/93 020593 02/03/93
Dy 12+/032 3 053+/023 J 1.1+/031 J 37+115 J 35+/13 J 12+/048
»y 0.12+/-0.10 J 0.032+/0085 J 0034+/0058 J 028+/-0.42 JDL 0.17+/028 J 0.042+/-0.092
U 13+/033 J 0.83+/028 J 097+/028 J 24+/12 J 32+/11 J 1.5+/052
SBO18 SBO19 SB019
NO1801 NO1005S NO1901
GC orT GC
40-65N 20601t 20601t
020393 02/05/93 02/05/93
»y 55+/21 3 25+/13 J 27+/063 J
=y 0.49+/058 JDL 033+/0.43 JDL 0.13+/-0.14 J
™u 50+/18 J 33+/14 ] 3.0+/064 J
“Sampling location. GC = Grab composite sample.
SSample number. J = Estimated value.
“Sampie type. OT = Field duplicate sample.
dSampie depth. DL = Detection limit not met.
“Sampling date.

8I-v
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Fig. 42 ANAP soil sampliag resuits for sranium compared with backgrousd coaceatrations and

the NRC action level.
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3s pCi/g b Uranium Action Level
(NRC Branch Technical Position based on
100-mrem dose Emit and residential exposures)

13 pCi/g — Maximum detected U concentration along ANAP

5.0 pCi/g e Maximum detected ™U concentration along ANAP

2.8 pCi/g —t Average detected ™*U concentration along ANAP
1.7 pCi/g e Average detected ™U concentration along ANAP
0.16 pCilg - Average detected U concentration along ANAP

Fig 43. Comparison of uranium lcvels along ANAP with the uranium action lovel.
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The average activity ratio of U to B*U for the pipeline samples analyzed was
0.093 4+ 0.081. ‘lhe ratio for the background sample was 0.077. Multiple background samples
were not determined; therefore, an estimate of the background ratio variability was not made.
However, all individual sample ratios fall within a 3-sigma range of the average ratio, as does
the background ratio.

442 QANQC Samples

Two field-blank and three equipment-rinsate samples were collected; the results are

WMMTMMQ.AMWMMQCM ples provided information on any possible

28U contamination resulting from field sampling. The QC samples produced

{sotopic uranium results having relatively large error limits because the counts were close to
background levels.



Tublc 410. QC sample results for isotopic ucaninm in the altric acid pipeline area

Sampie sumber, location, and date
SBo12* SBO19 SBoo7 SBo10
Parameter No1o7® No1oT NOI9T2 NOOT2
(pOL) Fp* FB RI RI
0200593 020993 020453
ey 021+/0.11 ] 0027440057 JDL O0364/006 DL  O0OB1+/007S ] 0081+/0064 ]
»y 0014+4/0024 J 0018+/003S J 00144/002 ] 00414/0046 JDL 0OM+AO02 )
=y 0014+/0024 ] 0032+/00€2 JDL  00544/0050 J 007240056 JDL 00¢14/00¢S IDL
“Sampling location. Ri = Rinsate sample.
SSampic number. J = Bstimated vaiue.
“Sample type. FB = Ficld blasnk sample.
4gempling date. DL = Detoction limi sot met.

(44
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5. HUMAN HEALTH BASELINE RISK ASSESSMENT

5.1 INTRODUCTION

The overall objective of a Human Heslth Baseline Risk Assessment (BRA) evaluation
process is to obtain information necessary for making remediation decisions. A quantitative
analysis of the inorganic (metal), organic, and radionuclide analytes found in various media
can be used to characterize the potential risks posed to human health associated with
exposure to these contaminants. The results of a BRA are used to (1) document and evaluate
riska posed to human health; (2) determine the need for remedial action; (3) determine
chemical concentrations protective of current and future human receptors; and (4) help select
and compare various remedial alternatives (Energy Systems 1993a).

The BRA for exposure to soils surrounding ANAP is presented in this chapter. The
human health risk assessment methodology used in the risk evaluation is based on the Risk
Assessment Guidance for Superfund (RAGS) (EPA 19892), and the assessment described
berein follows the organization of the standard risk assessment processes described in RAGS
(EPA 1989s). First, the soil data were evaluated to determine data usability for the risk
asscssment, then soil contaminants to be considered in the BRA were identified. [This process
is referred to as the selection of contaminants of poteatial concern (COPCs).] Next, the
representative concentrations for those soil contaminants included in the risk assessment were
determined. Following this step, an assessment of the exposure potential was performed, and
exposure pathways were identified. Subsequently, exposure was estimated quantitatively, and
the toxicity of the soil COPCs was determined. The results of the exposure and toxicity

asscsments were brought together, and they are summarized in the risk characterization
section.

To ensure a comprehensive evaluation of the risk posed to human health from exposure
to the solls associated with ANAP and to ensure risk information supportive of project
objectives, both (1) the current most reasonable and most likely exposure scenario and (2)
a future reasonable maximum exposure scenario were evaluated. Because the location of the
pipeline is within the operational Y-12 Plant and because the pipeline is buried underground
(at a depth from 0.5 to 14 ft), construction workers are the most likely receptors of ANAP
soils. The exposure pathways that were evaluated for the construction worker were incidental
ingestion of the soil, inbalation of dust, dermal contact with the soil, and external exposure
to radionuclides in the soil.

An upper-bound on the risk to human receptors was evaluated using residential
parameters. Because ANAP is within the operational Y-12 Plant, such a conservative
scenario is unlikely. However, the intent of this evaluation was to provide managers with
potential risks that are unlikely to underestimate exposure to future receptors of ANAP soils.
The four primary and most direct routes/pathways of exposure (dermal contact with the soil,
incidental ingestion of the soil, inhalation of dust, and external exposure to radionuclides in
the soil) were evaluated. The food chain was not evaluated for this OU because (1) large
uncertainties were associated with the required modeling of food chain pathways;
(2) contaminants are beneath the surface; and (3) the location of the pipeline is within the
operational area of the Y-12 Plant. The food chain pathways are not completed exposure
routes for the industrial worker or construction worker.
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The following sections describe the methodology used in evaluating the ANAP soil
data, physical characteristics, potential pathways, and receptors for the
quantification of the potential risk to human health from exposure to the ANAP COPCs.

52 IDENTIFICATION OF CONTAMINANTS OF POTENTIAL CONCERN
52.1 Goaeral ANAP Dsta Collection Considerations

From 1951 to 1983, ANAP was used to transport waste effluent (nitric acid with depleted
uranium in solution) from uranium recovery process operations from several Y-12 Plant
buﬂdlnp(Chup.Z)mthcs-SmmmjomyonhepipennemmthmughtheY-lZ

Plant protected area. The 1- to 3-in.-diam stainless steel pipeline is ~ 4800 ft in length and
hbudedo.ﬂouﬁbelowpound(mgedepthofﬂt) In 1983, ANAP was flushed and
many sections were plugged with grout/concrete; some sections were also removed/renovated
when in the path of Y-12 Phnt cowmction. (See Chap. 2 of this RI for details.) ANAP has
many turns, bends, welded joints, and low points where possible leaks and/or accumulation
could have occurred. Therefore, the purpose of the soil sampling along the pipeline was to
determine whether leskage occurred and to identify the levels of contamination present in
the surrounding soils.

No historical soil data specifically related to monitoring ANAP were available. Specific
soil sampling information can be found in the Sampling and Analysis Plan (SAP) for the
Abandoned Nitric Acid Pipeline (Energy Systems 1993b). In addition, the RI work plan was
developed in the RCRA Facility Investigation Plan for Group 4 (Energy Systems 1990) and a
revision document to the RI (Energy Systems 1991a). These two documents were used in the
development of the SAP.

Nineteen biased (i.e., biased toward likely leakage points) soil sampling locations were
identified where uranium, nickel, chromium, and leachable nitrogen served as indicators of
leaks. Uranium was the main COPC transported via ANAP; chromium and nickel are
components found in stainless steel (the pipeline is constructed of stainless steel). For
purposes of this BRA, the soil samples taken directly below the pipeline at each of the 19
sampling locations were used to evaluate risk to human receptors (current construction
worker and future resident). The soil sampling and analysis guidance for collecting samples
(Kimbrough, Long, and McMahon 1990), technical approach, sampling locations, numbering
and documentation, QA/QC, analytical procedures, and analysis techniques are described in
the Sampling and Analysis Plan (SAP) (Energy Systems 1993b); also refer to Sect. 3.4 of this
RIL. Three background samples were collected for nitrogen analysis only; note, however, that

levels for analytes detected in the ANAP soils were also compared with the
results from the Background Soil Characterization Project for the Oak Ridge Reservation
(Energy Systems 1993c).

522 Genecral ANAP Data Evaluation Considerations

All soil data considered for use in the BRA were provided to the Energy Systems Risk
Analysis Section by SAIC via electronic files. Details of the validation process can be found
in the Site Characterization Summary of the Abandoned Nitric Acid Pipeline (Energy Systems
1993d) and in Chap. 4 of this RI.
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Validated data (100% validation) were evaluated by the Energy Systems Risk Analysis
Section for the BRA by the methods described in RAGS (EPA 1989a). Data with a (1) J
were treated as detected analytes and were included in the BRA data set; (2) U were treated
as nondetected analytes, and the reported detection limit was used as the concentration value;
(3) UJ were treated as data flagged with U; (4) J, DL were treated as data flagged with J; and
(5) R were rejected from the BRA dats set. When an analyte was not detected (U or UJ)
in any of the soil samples, a separate data set (i.c., a nondetected analytes data set) was
created and evaluated. This is discussed in Sect. 5.2.3.10.

323 ANAP Soil Data Bvaluation

The validated data for the ANAP s0il samples are summarized and tabulated in the Site
Characterization Summary of the Abandoned Nitric Acid Pipeline (Energy Systems 1993d) and
in Chap. 4 of this R1. The soil data included in this BRA consist of inorganic (metals) and
radionuclide analyses of soil samples from 19 sampling locations along ANAP. Organic
analyses (L.e., analyses for VOCs) of soil samples from three sampling locations were reported.

3523.1 Data preparation

The data received from SAIC were read into a Statistical Analysis System data set, and
the data qualifier evaluation, discussed in Sect. 5.2.2, was performed. The following
analyses/evaluations were performed in accordance with RAGS (EPA 1989a) for the process
of selecting the COPCs to be evaluated quantitatively in this BRA.

3232 Outlicrs

The statistical method used to identify outliers in the ANAP soil data set was based on
the outer fences method (Tukey 1977). The 25th and 75th percentile for each analyte was
cslculated for analytes with at least one detected value. An inner quartile range was then
determined (75th percentile minus 25th percentile) for each analyte. This range was then
multiplied by three and added to the 75th percentile; the subsequent value is the upper
outlier limit (Tukey 1977). Similarly, the lower outlier limit was calculated as the 25th
percentile minus three times the inner quartile range. If an individual observed analyte
concentration was within the lower and upper outlier limits, it was not considered to be a
statistical outlier. Nine outliers were identified and are listed in Appendix F, Table F.1;

however, no reasons were found to eliminate or segregate any of these outliers from the BRA
data set.

5233 Original samples compared with amociated blanks

For 2 out of 19 ANAP sample locations, both an original sample and a field blank were
taken. Two criteria [based on RAGS (EPA 1989a)] were used to evaluate the reported
analyte concentrations: (1) if the concentration of the analyte in the sample was at least five
times greater than the maximum concentration detected in the blank, then the analyte
concentration was not changed from the reported value and (2) if the concentration of the
analyte in the sample was greater than the concentration found in the blank but less than five
times the concentration in the blank, then the analyte concentration was changed to reflect
the concentration reported in the blank, and a nondetect qualifier (U) was also added to the
data set for these species. Based on these criteria, the Energy Systems Risk Analysis Section
made appropriate changes to the original sample analyte concentrations, and the changes are
reported in Appendix F, Table F.2.
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For common laboratory contaminants such as acetone, 2-butanone, methylene chloride,
toluene, and phthalate esters, if the concentration of the analyte in the sample was at least
10 times greater than the associated blank maximum concentration detected in the blank, then
the analyte concentration was not changed from the reported value (similar to criteria (1) in
the preceding paragraph]. Note, no common laboratory contaminants were detected in the
blank samples. In addition, three trip blank samples were taken; no detected analyte
concentrations were reported for these samples. Therefore, no original sample versus trip
blank comparison was performed (EPA 1989a).

523.4 Original samples compared with duplicate samples

For situations in which an original soil sample and a duplicate soil sample were available
(2 out of 19), the difference in analyte concentrations between the duplicate and the original
sample was calculated for each analyte (i.c., sample analyte concentration minus duplicate
analyte concentration); an average difference was then determined for each analyte. A
statistical test (t-test) was performed to determine whether these average differences were
significantly different from zero at the 95% confidence level (95% CL).

For one analyte (selenium), the average concentration difference was determined to be
statistically different from zero at the 95% CL (Appendix F, Table F.3). Although the
selenium concentration difference was significantly dissimilar from zero at the 95% CL, it was
not significant at the 97% CL, and no other reasons for this relatively large variation were
found. Therefore, it was not handled any differently than the other analytes that passed the
statistical test at the 95% CL. The duplicate soil samples were considered only in the context
of QA/QC and, therefore, were not included in the BRA data set.

5235 Tentatively identified compounds

TICs are analytes not included on the target analyte list or on the target compound list
and for which both the identity and concentration are questionable. TICs for the ANAP soil
data set were found in two original samples and two rinsates and are listed in Appendix F,
Table F.4. According to RAGS (EPA 1989a), when only a few TICs are present, compared
to target compound list and target analyte list chemicals, and when historical and/or site-

specific information about such analytes are not available, the TICs are generally not included
in the risk evaluation.

As reported in Appendix F, Table F.4, only one identifiable TIC (2-propanol) was
present in more than 10% of the 10 possible VOC samples. The 10 VOC samples included
3 original samples, 2 field blanks, 2 rinsates, and 3 trip blanks. This analyte was identified in
only 2 out of 10 VOC samples. Table F.4 in Appendix F lists the minimum, maximum, and
mean concentrations for 2-propanol and the other TICs. Because the number of TICs were
relatively few and dose/response information was not available for 2-propanol, it was not
included in the BRA data set. Several unidentified TICs are present in 10% of the VOC
samples; however, because the identities were unknown, they could not be included in the
BRA data set. No further evaluation of TICs was performed.

523.6 Summary statistics

Tables 5.1a, 5.1b, 5.2a, and 5.2b list the summary statistics for the ANAP soil samples;
a normal distribution was assumed. These tables include the (1) analyte type (radionuclide,
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Table 5.1a. ANAP summary statistics—detected analytes that can be cvaluated quantitatively”

Upper 95%
Frequency  Minimum = Maximum confidence
of detected  detected Mean timit Representative
Analyte detection value value value onmean  concentration®
Radionuclides (pCig)
By 18/19 5.30E-01 130E+01 2. 74E+00 4.15SE+00 4.15E+00
»y 18/19 , 9.00E-03 7.50E-01 1.65E-01 2.43E-01 243E-01
=y 1919 7.10E-01 5.00E+00 1.75E+00 223E+00 223E+00
Nitrate/Nitrite (mg/kg)
Nitrate 14/19 5.10E-01 3.20E+01 3.88E+00 7.19E+00 7.19E+00
Nitrite 1419 5.10E-01 320E+01 3.88E+00 1.19E+00 7.19E+00
Mctals (mg/kg)
Arsenic 15/19 8.60E-01 3.70E+00 1.80E+00 2.22E+00 222E+00
Barium 19/19 555E+01 4.69E+02 1.65E+02 2.14E+02 214E+02
Beryllium 19/19 5.10E-61 1. 70E+00 1.09E+00 1.22E+00 1.22E+00
Chromium VI 19/19 244E+01  5.63E+01 4.06E+01 438E+01 438E+01
Manganese 19/19 9.44E+01 1.95E+03 649E+02 8.58E+02 8.58E+02
Molybdenum 1719 1.40E+01 140E+01 215E+00 3.29E+00 329E+00
Nickel 1919 1.45E+01 530E+01 2968E+01 3.4E+01 3.M4E+01
Nickel (salts) 19/19 145E+01 530E+01 298E+01 3.44E+01 3.4E+01
Strontium 19/19 S20E+00 7.06E+01 2.09E+01 2.76E+01 276E+01
Vanadium 19/19 242E+01 385E+01 3.15E+01 333E+01 333E+01
Zinc 19/19 2.76E+01 1.18E+02 6.08E+01 7.09E+01 7T.09E+01
Organics (mg/ksg)
Acetone 13 6.40E-02 6.40E-02 2.TTE02 8.09E-02 6.40E-02

®Thesc arc analytes with at least onc detocted value that have a slope factor and/or a reference dose.
’mewﬁwmhmemlbrofMMM:memxﬁandwnmmthnvmmmw
95% confidence limit on the mean concentration (EPA 1989a).
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Table 5.1b. ANAP summary statistics—detected analytes that can be evaluated qualitatively”

Upper 95%
Frequenicy  Minimum Maximum confidence
of detecred detected Mean limit Representative
Analyte detection value value value onmean  concentration®
Mctals (mg/g)
19/19 1.92B+04 3.96E+04 3.00E+04 3.24E+04 3. 24E+04

19/19 3.17TE+(2 451E+04 136E+04 1.99E+04 1.99E+04
19/19 5.90E+00 3.61E+01 1.58E+01 1.86E+01 1.86E+01
19/19 7.40E+00 297E+01 1.89E+01 2.14E+01 2.14E+01
19/19 243E+04 5.17E+04 338E+04 3.64E+04 3.64E+04
16/16 2.80E+00 151E+01 2.13E+01 3.15E+01 3.15E+01 .
19/19 143E+01 348E+01 238E+01 263E+01 2.63E+01

FEEEE]

Magnesium 19/19 155E+03 188E+04  6.7SE+03  8.70E+03 8.70E+03
Phosphorus  19/19 8.40E+01 884E+02  4.16E+02  S.O7E+02 5.07E+02
Potsssium 19119 1.89E+03 753E+03  489E+03  S5S56E+03 5.56E+03
Silicon 19/19 3.69E+02 84SE+02 5.70E+02 6.22E+02 6.22E+02
Sodium 519 751E+01 126E+02  7.59E+01 8.72E+01 8.72E+01

*These are analytes with at least one detected value that do not have a siope factor and a reference dose.
"Dwrepruentaﬁvecmeenmﬁmiﬂheumlleroﬂwonluu:themaﬁmumdetectedeoucenmﬁonvcrsusthe
upper 95% confidence limit on the mean conceatration (EPA 1989a).
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Table 5.25. ANAP summary statistics—nondetected analytes that can be evaluated quantitatively’

Upper 95%
Frequency Minimum  Maximum confidence
of nondetected nondetected Mean limit Representative
Analyte detection  value value value on mean®  concentration®
Metaks (mgkg)
Antimony 0n 230E+00 3.00E+00 267E+00 283E+00 3.00E+00
Cadmium 0/19 5.60E-01 740E01 6.69E-01 6.89E-01 7.40E-01
Selenium ons 1.74E+01  232E+401 207E+01 213E+01 232E+01
Silver 077 7.20E-01 920E-01 8.20E-01 8.65E-01 9.20E-01
Organics (mg/ks)

1,1,2,2-Tetrachlorocthane 03 1.20E-02 620E02 290E-02 1.712E-02 6.20E-02
1,1,2-Trichlorocthane 03 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E-02
1,1-Dichlorocethane 03 1.20E-02 6.20E-02 2.90E-02 7.712E-02 6.20E-02
1,1-Dichloroethene 03 1.20E-02 620E02 2.90E-02 7.72E-02 6.20E-02
1,2-Dichloroethane 073 1.20E-02 620E-02 290E-02 1.712E-02 6.20E-02
1,2-Dichloropropanc o3 1.20E-02 6.20E-02 2.90E-02 1.72E-02 6.20E-02
2-Butanone 03 4.00E-03 6.20E-02 243E-02 7.94E-02 6.20E-02
4-Methyi-2-pentanone 03 1.20E-02 6.20E-02 2.90E-02 7.712E-02 6.20E-02
Benzene 03 1.20E-02 620E02 290E-02 71.72E02 6.20E-02
Bromodichloromethane 03 1.20E-02 6.20E-02 2.90E-02 7.712E02 6.20E-02
Bromoform 03 1.20E-02 6.20E-02 2.90E-02 1.72E-02 6.20E-02
Bromomethane 03 1.20E-02 6.20E-02 2.90E-02 1.712E-02 6.20E-02
Carbon disulfide 03 1.20E-02 620E-02 290E-02 1.712E02 6.20E-02
Carbon tetrachloride 03 120E02  620E-02 290E02  7.T2E02 6.20E-02
Chilorobenzene 03 1.20E-02 620E-02 290E02 71.72E-02 6.20E-02
Chiorocthane 03 1.20E-02 6.20E-02 290E-02 71.72E02 6.20E-02
Chioroform 03 1.20E-02 6.20B-02 290E-02 1.72E02 6.20E-02
Chloromethane 03 1.20E-02 620E-02 2.90E-02 71.72E-02 6.20E-02
Dibromochloromethane 03 1.20E-02 6.20E-02 2.90E-02 7.712E-02 6.20E-02
Ethyibenzene 03 1.20E-02 620E-02 290E-02 1.12E-02 6.20E-02
Methyiene chioride 03 1.20E-02 620E02 290E-02 1.72E-02 6.20E-02
Styrene 03 1.20E-02 620E-02 290E-02 1.72E-02 6.20E-02
Tetrachloroethene 03 1.20E-02 6.20E-02 2.90E-02 1.12E-02 6.20E-02
Toluene 03 1.20E-02 620E-02 2.90E-02 T1.72E-02 6.20E-02
Vinyl Chloride 03 1.20E-02 620E-02 290E-02 1.712E-02 6.20E-02
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Table 5.2a (continued)
Upper 95%
Frequency Minimum  Maximum confidence
of nondetected nondetected Mean limit Representative
Analyte detection  value value value? on mean®  concentration®
Xylene, (ortho-) 03 1.20E-02 6.20E-02 2.90E-02 1.72E02 6.20E-02
cis-1,2-Dichloroethene 03 1.20E-02 6.20E-02 2.90E-02 71.72E-02 6.20E-02
trans-1,2-Dichloroethene 03 1.20E-02 6.20E-02 2.90E-02 7.12E-02 6.20E-02

“These are analytes with all nondetected concentrations that have a slope factor and/or a reference dose.
$The detection limit concentrations were used in these calculations (EPA 1989a).

“The represeatative concentration was assigned as the maximum nondetected concentration (EPA 1989a).

Table 52b. ANAP summary statistis—nondetected analytes that can be evaluated qualitatively”

Upper
95%
Frequency Minimum Maximum confidence
of nondetected  nondetected Mean limit Representative
Analyte detection value value value on mean®  concentration®
Metals (mg/kg)

Thallium 019 3.70E+00 4.90E+00 440E+00 4.52E+00 4.90E+00

Orgasics (mg/kg)
1,1,1-Trichloroethane 03 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E-02
2-Hexanone 03 1.20E-02 6.20E-02 290E-02 7.72E-02 6.20E-02
Trichloroethene 03 1.20E-02 6.20E-02 290E-02 7.72E-02 6.20E-02
Xylene, (meta-, para-) o3 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E-02
cis-1,3-Dichioropropene 03 1.20E-02 6.20E-02 2.9CE-02 7.712E-02 6.20E-02
trans-1,3-Dichloropropene o3 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E-02

“These are analyies with all nondetected concentrations that do not have a slope factor and a reference dose.

*The detection limit concentrations were used in these calculations (EPA 1969a).

“The representative concentration was assigned as the maximum nondetected concentration (EPA 1989a).
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nitrate/nitrite, metal, and organic); (2) number of detected concentrations per number of
observations (i.e., frequency of detection); (3) minimum, maximum, and mean concentrations;
(4) upper 95% confidence limit (UCL9S) on the mean; and (5) representative concentration.
The representative concentration was determined according to RAGS (EPA 1989a), by

comparing the UCL9S to the maximum detected value; the smaller of these two values is
reported as the representative concentration.

Separate tables are given for detected (Tables 5.1a and 5.1b) and nondetected (Tables
5.2a and 5.2b) analytes. Note that, to be on the nondetected analyte list, a chemical had to
be a nondetect in all analyses (e.g., the frequency of detection has to be zero); it is a chemical
that was analyzed for but was not detected at the detection limit of the analytical method
used for its analysis. The representative concentration for a nondetected analyte is the
maximum reported value (i.c., the maximum reported detection limit) (EPA 1989a).

Essential nutrients including calcium, copper, iron, magnesium, phosphorus, potassium,
silicon, and sodium (Dunne 1990) have little or no adverse effects at the detected levels
reported in this study, and these nutrients are not expected to have been used in any of the
ANAP operations (Table 5.1b). They have been included in the summary statistics for the
purpose of reporting all of the available information but are not considered to be COPCs.

523.7 Comparison with background soil umplu

Many naturally occurring soil constituents also occur as site-related contaminants (i.e.,
they are detected during the sampling and analysis process along with the site contaminants).
Therefore, site-related contaminants must be differentiated from background constituents to
ensure that risk management decisions are based on risk posed by contaminants and not risk
from background constituents. This aspect of the COPC selection process was carried out by
using the results from the Background Soil Characterization Project for the Oak Ridge
Reservation (Energy Systems 1993c). Data collected during the site investigation of a specific
hazardous waste site (e.g., ANAP) were compared to background data to identify COPCs. In
most cases, an analyte detected in soil was assumed to be related to site activities and was,
therefore, a COPC; however, if the detected analyte concentration was found to be less than
the background concentration, it was not considered a COPC. Guidance from the EPA
suggests that a concentration of two orders of magnitude above the background concentration
indicates a COPC (EPA 1990a).

Analytes reported in the summary statistics (Tables 5.1a, 5.1b, 5.2a, and 5.2b) were
compared with those analytes found in naturally occurring background soil on the Oak Ridge
Reservation (ORR) in the Dismal Gap and Nolichucky formations (Energy Systems 1993c).
(Refer to Appendix F, Table F.5a.) Approximately two-thirds of the pipeline is in the Dismal
Gap formation, and one-third is in the Nolichucky formation. The median ANAP analyte
concentration for each analyte was compared to the upper and lower 95% confidence bound
(UCB95 and LCB95) on the median of the Background Soil Characterization Project data.
Analytes with a median concentration (1) between the LCB95 and UCB9S, for either the
Dismal Gap or the Nolichucky formations, or (2) below the Dismal Gap or Nolichucky
LCB95, were not considered to be significantly different from ORR background (i.e., analytes
with median concentrations less than the UCB95 for Dismal Gap or Nolichucky were not
evaluated in this BRA). Arsenic, barium, cobalt, copper, iron, lead, manganese, and vanadium
were climinated from the quantitative evaluation (i.c., the quantitative COPCs list for this
BRA) based on this background comparison; these chemicals were not associated with the
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ANAP activities. For arsenic, lead, and manganese, the ANAP median concentrations were
less than the LCB9S concentrations for the Rackground Soil Characterization Project. Note
that, to be conservative, the maximum detected values for arsenic, barium manganese, and
vanadium were compared with the residential ingestion of soil preliminary remediation goals
(PRGs). These maximum analyte concentrations were far below PRGs at a hazard index of
1.0. Furthermore, based on the preceding criteria [i.e., (1) and (2)}, U and 2*U are
within/below background concentrations on the ORR (Table F.5a of Appendix F); however,
because these uranium isotopes are known to be related to the ANAP site operations, they
were included as COPCs for this BRA.

Three background soil samples were taken, specifically for this ANAP project, from a
remote area at the Y-12 Plant (Energy Systems 1993b and 1993d). These background samples
were analyzed for nitrate/nitrite only (see Sect. 1.2). Comparisons of the ANAP soil data to
these three background samples (Appendix F, Table F.5b) indicate ANAP nitrate/nitrite
concentrations greater than background [i.c., the ANAP data 95% confidence intervals and
the background data 95% confidence intervals do not overlap (EPA 1990a)]. Because the
ANARP nitrate/nitrite concentrations are greater than background and because these analytes

are related to the ANAP site operations, they were included as quantitative COPCs for this
BRA.

5238 Toxicity screening of COPCs

A concentration-toxicity screen was applied to the ANAP data set (for analytes with at
least one detected value) using guidance in RAGS (EPA 1989a). The objective of this
screening procedure was to identify those analytes most likely to contribute significantly to
the risks and hazard indices [hazard index (HI)] (i.e., those analytes with a negligible
contribution to the total adverse health effects posed by site contaminants were identified and
climinated from the COPC list). For the ingestion and inhalation toxicity values [RfDs and
slope factors (SFs)], a toxicity score was calculated for each analyte by multiplying the

’s maximum detected concentration by the toxicity value (i.e., conc. x SF and conc.
x 1/RfD). Each individual analyte’s toxicity score was summed to obtain a total chemical
score. A ratio of the specific toxicity score to this total chemical score approximated
the relative risk (or HI) for each analyte. Analytes with a relative risk of <5% (<5% for all
available toxicity scores) were not considered further (as COPCs) in this BRA.

The results of the toxicity screening can be found in Appendix F, Table F.6. (Strontium,
zinc, and acetone were eliminated from the quantitative COPC list for this BRA based on the
preceding criteria.) The following should be noted about the results:

1. Although nitrate and nitrite could have been eliminated using this technique, these
analytes are related to the ANAP site operations and were included as COPCs for this
BRA.

2. Because beryllium is the only nonradionuclide COPC with an oral SF in this data set, no

" walid toxicity screening comparisons could be made for carcinogenic risk from exposure
via ingestion or dermal contact; therefore, beryllium was not eliminated from the
quantitate COPC list for this BRA.

3. Toxicity scores for radionuclides could not be compared with those for inorganics and
organics because the toxicity score units were different [see RAGS for guidance (EPA
1989a)).
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4. Because uranium isotopes are related to the ANAP site operations, no toxicity screening

was performed, and these isotopes are included on the quantitative COPC list for this
BRA.

5239 Summary of background comparison, toxicity screening, and essential nutrient results

Table 5.3 summarizes/lists those analytes that were eliminated from the COPC list
because of (1) a comparison with background data (Sect. 5.2.3.7), (2) the toxicity screening
assessment results (Sect. 5.2.3.8), or (3) their use as essential nutrients in the human body
(Dunne 1990).

523.10 of nondetected trations with
Comparison ok analyte concen preliminary

Summary statistics for the nondetected ANAP analytes are shown in Table 5.2. The
analytes in this table are not believed to be associated with the ANAP process. For the
nondetected analytes that could be evaluated quantitatively (Table 5.2a) (i.c., SFs and/or
RfDs are available), comparisons were made with PRGs. PRGs are protective of human
health, comply with ARARs, and are used in the selection of remedial alternatives (EPA
1991a). The maximum reported concentration for each nondetected ANAP analyte (Table
5.2a) was compared with the noncarcinogenic (HI = 1.0) and carcinogenic (risk = 1.0E-04
and risk = 1.0E-06) residential (ingestion of soil pathway) PRGs (refer to Appendix F, Table
F.7). Residential PRGs were used in order to be conservative. For each comparison
(Appendix F, Table F.7), the ANAP analyte concentrations were well below the target PRG

concentrations; therefore, these nondetected analytes were not considered further in this
BRA.

The nondetected ANAP analytes for which a PRG comparison could not be made
because no toxicity values (SFs nor RfDs) were currently available are listed in Appendix F,
Table F.8. These analytes were not believed to be associated with ANAP processes and,
therefore, were not considered further in this BRA.

52.4 Summary of Contaminants of Poteatial Concern

Table 5.4 lists the detected (at least one detected value) COPCs to be evaluated
quantitatively in this BRA and their representative concentrations; complete summary
statistics can be found in Table 5.1a. Identification of these COPCs was based on the
methodology from RAGS (EPA 1989a), and the number of COPCs that could be
quantitatively evaluated was limited by the availability of chemical-specific EPA-approved
toxicity information (SFs and RfDs).

Uranium and nitrate/nitrite are the main COPCs associated with the ANAP process. The
analytical laboratory did not distinguish between nitrate and nitrite (i.e., one concentration
was reported as nitrate/nitrite). However, because nitrate and nitrite have different toxicity
values (RfDs), they were evaluated separately in this BRA.

Chromium and nickel are components found in stainless steel and can be used as
indicators of leaks in the pipeline; therefore, the inorganics listed in Table 5.4 include
chromium VI, nickel, and nickel salts. The analytical laboratory reported detected
concentrations for total chromium and total nickel found in the ANAP soils, and although
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Table 53. ANAP analytes climinated from the COPC list

Frequency
of Representative Reason analyte is
Analyte detection concentration® not on COPC list?
Mctabs (mg/y)
Arsenic 15/19 222E+00 B
Barium 19/19 L4E+02 B
Calcium 19/19 1.99E +04 E
Cobalt 19/19 1.86E+01 B
Copper 19/19 214E+01 B.E
Tron 19/19 3G4E+04 B,E
Lead 1616 3.15E+01 B
Magnesium 19/19 8.70E+03 E
Manganese 19719 8.58E+02 B
Phosphorus 19/19 SOTE+02 E
Potassium 19/19 5.36E+03 E
Silicon , 19/19 6.22E+02 E
Sodium 5/19 8.12E+01 E
Strontium 19/19 276E+01 T
Vanadium 1919 ‘ 333E+01 B
Zinc 19/19 7.09E+01 T
Organics (mg/kg)
Acctone 13 6.40E-02 T

*The representative concentration is the smaller of two values: the maximum detected concentration versus the
upper 95% confidence limit on the mean concentration (EPA 1989a).
= Based on comparison of ANAP data with data from the Background Soil Characterization Project (Energy
Systems 1993c); E = Essential nutrient (EPA 1989a; Dunne 1990); and T = Based on taxicity screening (EPA
1989a).
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Table S4. COPCs for ANAP that will be ovaluated quantitatively’

M:lm Representative
Anslyte detection concentration®
Radionuctides (pOVg)
By 1819 4.1SE+00
w1y 18/19 243B-01
=y 1919 223E+00
Nitrate/Nitrite (mg/kg)

Nitrate 14/19 7.19E+00
Nitrite 1419 7.19E+00
Metals (mg/cg)

Beryllium 19/19 1.22E+00
Chromium VI 19119 438E+01
Molybdenum , 119 3.29E+00
Nickel 1919 3.44E+01
Nickel (salts) 19/19 3.44E+01

“The analytes evaluated quantitatively in this BRA have at least one detected value; these analytes also have
EPA-approved aslope factors and/or reference doses.

HThe representative concentration is the smaller of two values: the maximum detected concentration versus the
upper 95% confidence limit on the mean concentration (EPA 198%).
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chromium and nickel are believed to exist as species of low toxicity, the analytical data cannot
substantiate this belief. Therefore, to ensure that human health would be protected, these
metals were assumed to be in their most toxic forms (i.e., chromium VI and nickel salts) for
the purposes of this BRA. Because quantitative toxicity information was available for the less
toxic nickel form (i.e., metallic nickel), nickel (metal) was also evaluated in this BRA for the
purpose of comparison with the nickel (salts) results.

Beryllium and molybdenum are not believed to be associated with the ANAP processes
and therefore are not believed to be COPCs. However, no statistical tests/analyses allowed
them to be eliminated from the COPC list for this BRA.

Table 5.5 lists the COPCs (with at least one detected value) for ANAP that could only
be evaluated qualitatively in this BRA (i.e., no current EPA-approved SFs or RfDs were
available for these analytes). Aluminum and lithium are not expected to have been used in
any of the ANAP operations, but they were considered qualitatively in Sect. 5.4 of this BRA.

Table 5.5. COPCS for ANAP that will be evaluated qualitatively”

of Reprosentative
Analyte detection concentration®
Motals (mg/g)
Aluminum 19/19 32UE+04
Lithium 19119 263E+01

“The analytes evaluated qualitatively in this BRA have at least one detected value; however, no approved tomicity
values (lLe., slope factors or reference doses) are currently available,

"The concentration is the smaller of two valucs: the maximum detected concentration versus the
upper 95% confidence limit on the mean concentration (EPA 1969a).

53 EXPOSURE ASSESSMENT

In an exposure assessment, ihe risk assessor combines information about site
characteristics and site-related data with exposure assumptions to determine or estimate the
magnitude, frequency, and duration of present and future pathways of potential human
exposure to site contaminants. These results are obtained by accomplishing the following
tasks: ,

o characterizing the exposure setting,
¢ identifying exposure pathways, and
¢ quantifying exposures.

53.1 Characterization of Exposure Setting

Characterization of the exposure setting involves identifying the general physical
characteristics of the site (e.g., climate, vegetation, toil types) and the characteristics of the
populations on or near the site. This characterization ensures that all potential contaminant
migration pathways and potential receptors are evaluated in the risk assessment. Details of
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the physical and environmental characteristics of the Y-12 Plant and the ANAP site can be
found in Chap. 2 of this RI and in the RCRA Facility Investigation Plan for Group 4 at the
Oak Ridge Y-12 Plant (Energy Systems 1990); a brief discussion follows.

The Y-12 Plant facility consists of ~32 ha (800 acres) and is located along the
northeastern boundary of the ORR, adjacent to the city of Oak Ridge. The presence of
unauthorized persons at the Y-12 Plant is currently controlled and security precautions
currently limit access to the controlled area (exclusion zone/protected ares).

ANAP was used to transport waste effluent from uranium recovery process operations
from several Y-12 Plant buildings (.g., Buildings 9206, 9212, and 9215) to the S-3 Ponds. The
pipeline is ~4800 ft in length and is buried 0.5-14 ft below ground (at an average depth of
S ft), and the majority of the pipeline runs through the protected area of the Y-12 Plant.

tely two-thirds of the pipeline is located in the Dismal Gap formation, and one-
third is in the Nolichucky formation.

Because the location of the pipeline is within the operational Y-12 Plant facility, and
because the pipeline is buried underground (at a depth from 0.5 to 14 ft), construction
workers are the most reasonable and most likely receptors of ANAP soils. Although such a
conservative scenario is unlikely, a hypothetical future residential land use scenario was
evaluated; children are sensitive subpopulations under the residential scenario.

532 ldentification of Exposure Pathways

Exposure pathways of concern were identified by evaluating all the components (source,
transport medium, exposure point, potential receptors, and routes of exposure) necessary to
complete the potential exposure pathway. For an exposure pathway to be considered
complete, each of these components had to be identified and linked to each of the other
components. Routes of exposure and potential receptors were crucial in identifying the
validity of an exposure pathway.

In this BRA for ANAP, potential health effects from exposure to soils surrounding
ANAP were considered. The potential pathways related to the on-site resident scenario and
the on-site construction worker scenario, for exposure to contaminants in the ANAP soil,
were evaluated.

To ensure a comprehensive evaluation of the risk to human health from exposure to the
solls associated with ANAP and to ensure risk information supportive of project objectives,
both the current most reasonable (and most likely) exposure scenario and the future
hypothetical reasonable maximum exposure scenario were evaluated. Because the location of
the pipeline is within the operational Y-12 Plant facility and because the pipeline is buried
underground (at a depth from 0.5 to 14 ft), construction workers are the most reasonable and
most likely receptors of ANAP soils. The exposure pathways that were evaluated for the
construction worker included incidental ingestion of soil, inhalation of dust, dermal contact
with the soil, and external exposure to radionuclides in the soil.

Risks determined for a hypothetical future residential receptor are conservative and
unlikely to underestimate exposure to ANAP soils. The four primary and most dircct
routes/pathways of exposure (dermal contact with the soil, incidental ingestion of the soil,
inhalation of dust, and external exposure to radionuclides in the soil) were evaluated. The
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food chain pathway was not evaluated for ANAP because of the large number of
uncertainties and the modeling that would be required for the food chain pathway.

Note: Since the average depth of the pipeline is S ft, a resident’s exposure to soils would
happen if he/she dug to this depth to build a basement to a house and leveled/used the
remaining dirt/soil for the yard. The conceptual site model for exposure to ANAP soils for
both the construction worker and the hypothetical resident is shown in Fig. 5.1 (with this
residential home builder scenario assumed).

533 Quantification of Exposure

Exposure, in the context of risk posed to human heaith, is defined as the direct contact
of a person with a chemical or physical agent. To quantify exposure, one must determine
exposure concentrations and calculate chemical intakes for the various exposure pathways

identified for the site. The potential exposure pathways and exposure concentrations for
ANAP soils were considered quantitatively and are discussed in this section.

Exposure to contaminants was evaluated quantitatively by developing the chronic daily
intake (CDI) of a chemical (also termed “intake” or “dose™ for external exposure to
radionuclides). For this ANAP BRA, the CDI is the amount of a contaminant that an
individual could take into his/her body per day via ingestion, inhalation, or dermal contact;
dose was the total exposure to radionuclides. The first consideration in deriving the CDI was
the methodology employed in the development of an exposure concentration, which is the
amount of each chemical in the various media to which receptors are exposed. To calculate
the CD], the exposure concentration was evaluated in the context of the scenario, exposure
pathway, and chemical-specific exposure variables, such as duration of exposure and intake
rate. Once the CDIs for the various pathways were determined, risk and HIs were calculated.
The quantification of exposure and calculation of the CDI for the hypothetical resident and
the construction worker are discussed in Sects. 5.3.3.1 and 5.3.3.2, respectively.

The potential direct exposure pathways associated with the hypothetical on-site
residential land use scenario and the construction worker scenario are (1) incidental ingestion
of soil, (2) dermal contact with soil, (3) inhalation of dust, and (4) external exposure to the
radionuclides in the soil. The representative concentrations of the COPCs (Table 5.4) are the
concentrations used to quantify exposures via these soil-related pathways.

Tables 5.6a, b, ¢, and d and Tables 5.7a, b, c, and d list the exposure variables associated
with each exposure route considered for the on-site resident and the on-site construction
worker, respectively; the equations used to.calculate the CDIs are also given in these tables.
The variables used in each exposure equation have been derived from standard intake rates,
skin surface areas, and adherence factors (EPA 1989a, 1989b, 1991a, 1991b, 1992a).

533.1 Derivation of CDIs for the residential scenario

The hypothetical residential exposure scenario considered in this BRA is conservative,
especially when the location of the pipeline is considered. As a result of the statistical data
evaluation process described in Sect. 5.2, the set of ANAP COPCs (soil concentration data)
to be used in this BRA was compiled (Table 5.4). The maximum concentration value, of the
UCL9S concentration versus the maximum reported concentration, was assumed to be
representative of the analyte concentration (titled “representative concentration” in the
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Tuble 5.6a. On-site resident exposure scenario—ingestion

Varisble Value used Explanationsource

Residential ingeation scenario
Chironic daily intake (mg/kg-d) = [CS x FI x EF/AT] x [(ED, x IR/BW,)) + (ED, xIR/BW,)]

Intake (pQY) = C8 x CF x EF x [(ED, x IR,) + (ED, x IR,)]

CS = Concentration in soil Chemical-specific (mg/ks; pClig) Concentration is obtained from
the data in Table 54

IR, = Ingestion rate 0.0002 kg/d Child rate (Sect. 6, RAGS,
EPA 1989a)

IR, 0.0001 kg/d Adult rate (Sect. 6, RAGS,
EPA 19893)

CF = Conversion factor 10° g/kg Necessary to convert to
appropriate units

F = Fraction ingested 1 (unitless) Maximum value used;
equivalent to 100%

EF = Exposure frequency 350 d/year OSWER Directive 9285.6-03
(EPA 1991b)

ED, = Exposure duration 6 yeans Two-part (child and aduit)
residential exposure for a 30-
year duration (OSWER

ED. % yeans Directive, EPA 1991b)

BW, = Body weight 15kg Child (OSWER Directive, EPA
1991b)

BW, 70 kg Adult (Sect. 6, RAGS, EPA

: 1989a)

AT = Averaging time 365 d/year x 30 years Averaging time
for noncarcinogens
(EPA 1989a; EPA 1991b)

365 d/year x 70 years gtmuing time

carcinogens
(EPA 1989s; EPA 1991b)
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Table 5.6b. On-site resident exposure scenario—dermal contact

Variabie Value used

Explanation/source

Residential dermal contact scenario

Chronic daily intake (mgkg-d) =  [CS x CF x AF x ABS x EF/AT]

x [(SA, x ED/BW,) + (SA, x ED/BW,)

CS = Concentration in soil Chemical-specific (mg/kg) Concentration is obtained from

9

BW,

BW,

AT

Conversion factors

Aviilable surface area

Exposure frequency

Exposure duration

Body weight

Averaging time

10* kg/mg and 10* cm*/m*

0.18 m*Ad

0.53 m*d

1.00 mg/em?

0.001 (unitless)
0.01 (unitless)

350 d/year

6 years

24 years

15kg
70 kg
365 djyear x 30 years

365 dfyear x 70 years

data in Table 5.4

Necessary to convert
to appropriate units

50th percentile surface area for
head, hands, forearms, and
lower legs; for a child

and for an adult, respectively
(Dermal Exposure Assessment,
EPA 1992a)

Adherence factor for soil, (EPA
Region IV, New Interim
Guidance, 2/11/92)

Equivalent to 0.1%

for inorganics and 1.0% for
organics (EPA Region IV, New
Interim Guidance, 2/11/92)
OSWER Directive (EPA
1991b)

Two-part (child and adult)
residential exposure

for a 30-year duration
(OSWER Directive, EPA
1991b)

Child (OSWER Directive, EPA
1991b)

Adult (Sect. 6, RAGS, EPA
1989a)

Averaging time
for noncarcinogens

Averaging time
for carcinogens
(EPA 1989a, EPA 1991b)
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Table 5.6c. On-site resident exposure scenario—inhalation

Variable

Value used

Explanation/source .

Residential inhalation scenario

Chroaic daily intake (mg/kg-d) = [(CS x IR x EF)(AT x PEF)] x [(ED/BW,) + (ED/BW,)]

Intake (pCi) = CS x CF x IR x (1/PEF) x EF x {ED, + ED,)

= Concentration in soil

= [nhalation rate

= Couversion factor

= Particulate emission factor
= Exposure frequency

= Exposure duration

Body weight

Averaging time

Chemical-specific (mg/kg; pCi/g) Concentration is obtained from

20 m*/d

10° gkg

4.63E+09 m*/kg
350 d/year

6 years
24 years

15 kg
70 kg

365 djyear x 30 years

365 djyear x 70 years

the data in Table 5.4

OSWER Directive 9285.6-03
(EPA 1991b)

Necessary to convert to
appropriate units

RAGS Part B (EPA 1991a)

OSWER Directive 9285.6-03
(EPA 1991b)

Two-part (child and adult)

residential exposure for a 30-

year duration (OSWER

Directive, EPA 1991b) .

Child (OSWER Directive, EPA
1991b)

Adult (Sect. 6, RAGS, EPA
1989a)

Averaging time

for noncarcinogens

(EPA 1989a; EPA 1991b)
Averaging time

for carcinogens

(EPA 1989a; EPA 1991b)
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Table 5.6d. On-site resident exposure scenario—external exposare

Variable

Value used Explanation/source
Residential external exposure acenario
Dose (pCi-year/g) = CS x (1-Se¢) x Te x [ED, + ED,]
CS = Concentration in soil  Chemical-specific (pCi/g) Concentration is obtained
from the data in Table 5.4
ED, = Exposure duration 6 years Two-part (child and adult)
residential exposure
for a 30-year duration
ED, 24 years (OSWER Directive, EPA
1991b)
Se = Gamma shielding 0.2 RAGS Part B, EPA 1991a;
factor (unitless) ) Sect. 4.1.2 (default value)
Te = Gamma exposure 1.0 RAGS Part B, EPA 1991a;
time factor (unitless) Sect. 4.1.2 (default value,

24 h/24 h)




Table 5.7a. On-site construction worker exposure scenario-—ingestion

Variable Value used Explanation/source
Construction worker ingestion scenario
Chronic daily intake (mg/kg-d) = (CS x IR x FI x EF x ED)/(BW x AT)
Intake (pCi) = CS x CF x IR x EF x ED

CS = Concentration in soil Chemical-specific (mg/kg; pCi/g) Concentration is obtained from
the data in Table 5.4

IR = Ingestion rate 0.00048 kg/d OSWER Directive 9285.6-03;
Attachment B (EPA 1991b)

CF = Conversion factor 10° gikg Necessary to convert to
appropriate units

FI = Fraction ingested 1 (unitless) Maximum value used; equivalent
to 100%

EF = Exposure frequency 20.4 d/year Estimated; 73 d/event and
7 events in 25 years (refer to
Sect. 5.3.3.2)

ED = Exposure duration 25 years (OSWER Directive, EPA 1991b)

BW = Body weight 70 kg Adult (Sect. 6, RAGS, EPA
1989a)

AT = Averaging time 365 djyear x 25 years Averaging time

365 djyear x 70 years

for noncarcinogens
(EPA 1989a; EPA 1991b)

Averaging time
for carcinogens
(EPA 1989a; EPA 1991b)




Table 5.7b. On-site construction worker exposure scenario—dermal contact

Variable

Value used

Explanation/source

Construction worker dermal contact scenario

Chronic daily intake (mghkg-d) = (CS x CF x AF x ABS x SA x EF x ED)(BW x AT)

9

BW

AT

Concentration in soil

Conversion factors

Avzgilable surface area

Adherence factor

Absorption factor

Exposure frequency

Exposure duration
Body weight

Averaging time

Chemical-specific (mg/kg)
10* kg/mg and 10* cm*/m?

0.316 m¥/d

1.00 mg/em?

0.001 (unitless)
0.01 (unitiess)

20.4 d/ycar

25 years

70 kg

365 d/year X 25 years

365 d/year x 70 years

Concentration is obtained from
data in Table 5.4

Necessary to convert
to appropriate units

50th percentile surface area for
head, hands, and forearms; for

an adult (Dermal Exposure
Assessment, EPA 1992a)

Adherence factor for soil (EPA
Region IV, New Interim
Guidance, 2/11/92)

Equivalent to 0.1%
for inorganics and 1.0% for

organics (EPA Region IV New
Interim Guidance, 2/11/92)

Estimated; 73 d/event and
7 events in 25 years (refer to
Sect. 533.2)

(OSWER Directive, EPA
1991b)

Adult (Sect. 6, RAGS, EPA
1989a)

Averaging time
for noncarcinogens
(EPA 1989a, EPA 1991b)

Averaging time
for carcinogens
(EPA 19893, EPA 1991b)
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Table 5.7c. On-site construction worker exposure scenario—inhalation

Variable

Value used

Explanation/source

PEF

BW

AT

Construction worker inhalation scenario

Chroaic daily intake (mgkg-d) = [CS x IR x (1/PEF) x EF x EDJ(BW x AT)

Intake (pCi) = CS x CF x IR x (1/PEF) x EF x ED

Concentration in soil

Inhalation rate

Conversion factor
Particulate emission factor
Exposure frequency
Exposure duration

Body weight

Averaging time

Chemical-specific (mg/kg; pCi/g) Concentration is obtained from

292 m*d

10° ghg

4.63E+09 m*/kg
20.4 djyear

25 years

70 kg

365 dfyear x 25 years

365 djyear x 70 years

the data in Table 5.4

Exposure Factors Handbook
(EPA 1989b); 4 h moderate
and 4 h heavy activity

Necessary to convert to
appropriate units

RAGS Part B (EPA 1991a)

Estimated; 73 d/event and
7 events in 25 years (refer to
Sect. 533.2)

(OSWER Directive, EPA
1991b)

Adult (Sect. 6, RAGS, EPA
1989a)

Averaging time
for noncarcinogens
(EPA 1989a; EPA 1991b)

Averaging time
for carcinogens
(EPA 1989a; EPA 1991b)




Table 5.7d. On-site construction worker exposure scenario—external exposure

Variable Value used Explanation/source

Construction worker external exposure scenario

Dose (pCi-year/g) = CS x (1-Se) x Te x ED

CS = Concentration in soil Chemical-specific (pCi/g) Concentration is obtained from
the data in Table 5.4
ED = Exposure duration 25 years (OSWER Directive, EPA
1991b)
Se = Gamma shiclding 0.1 Estimated; RAGS Part B, EPA
factor (unitiess) 1991a; Sect. 4.12
Te = Gamma exposure 033 RAGS Part B, EPA 1991a;

time factor (unitiess) Sect. 4.1.2 (8 h24 h)
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tables) and was used in all calculations of the CDI (as well as dose, risk, and HI). This upper
confidence limit was used to ensure that the exposure concentrations were not
underestimated. Refer to Sect. 5.2 for a complete statistical evaluation of the data and the
list of COPCs evaluated quantitatively in this BRA.

Table 5.6 lists the exposure variables associated with each exposure route considered for
the on-site residential scenario. For this BRA, CDIs were calculated for an adult person who
was exposed for 6 years as a child and for 24 years as an adult (to give a 30-year exposure
duration), and the resident was assumed to be exposed to soil contaminants for 350 d/year for
30 years. A 6-year exposure duration was evaluated for the “young child” portion of the
person’s life, which accounts for receptors with high intake rates relative to body weight. A
24-year exposure duration was assumed for the “adult” portion of the person’s life. For
example, for the soil ingestion pathway, a child ingestion rate (200 mg/d) and body weight
(15 kg) were assumed for 6 years, while an adult ingestion rate (100 mg/d) and body weight
(70 kg) were assumed for 24 years.

Table 5.8 lists the CDIs for ingestion, inhalation, and dermal contact with COPCs in the
ANAP soil (Table 5.4); doses are listed for external exposure to radionuclides in the ANAP
soil. The table is divided by analyte type (i.e., radionuclide, nitrate/nitrite, and metals), and

the exposure concentration used in the CDI calculation is termed “representative
concentration.”

5332 Derivation of CDIs for the construction worker scenario

The most likely (and most reasonable) exposure scenario considered in this BRA was the
on-site construction worker who could be exposed to the ANAP soils during construction of
industrial buildings or during the placement of underground utility lines. In this section, the
ANAP COPCs identified in Sect. 5.2 (Table 5.4) were used in the calculation of CDIs, and
the UCL9S is assumed to be representative of the analyte concentration.

Table 5.7 lists the exposure variables associated with each exposure route considered for
the on-site construction worker scenario. For this BRA, CDIs were calculated for an adult
person who would be exposed to soil contaminants for 20.4 d/year for 25 years. The exposure
frequency of 20.4 d/year was estimated (by a Y-12 Plant construction project manager) by
determining (1) an approximate duration of exposure during construction of a Y-12 Plant
building (100 x 250 ft) and (2) the approximate number of buildings that could reasonably
be expected to be built along the pipeline.

Several portions of ANAP have been removed for the construction of a new office
building, cooling tower basin, control house, pipelines, and security facility. Of the remaining
portion of the pipeline, steep slopes prevent building construction. These areas are (1) south
of Building 9103; (2) between Buildings 9110 and 9119; (3) between Stations 46+50 and
49+68; and (4) between Stations 26+50 and 29+00.

To be: as conservative as possible in estimating the number of large buildings that could
be built along the remaining portions of ANAP, it was assumed that temporary buildings;
traiiers; and several small, heavily constructed (i.e., reinforced concrete) buildings would be
demolished in order to provide space for the construction of new buildings. Considering this,
a total of seven buildings could conceivably be constructed on the location of ANAP.
Assuming assumes that each building would be similar (or smaller) in size to Building 9113




Table S& Chronic daily intakes for ANAP COPCs—resideatial socaario®

Carcinogenic effects (CDI)* Noncarcinogenic effects (CDIY*
Representative Inhalation External Inhalstion
concentration® Ingestion Dermal of dust exposure Ingestion Dermai of dust
Analyte (pCVg, mgikg) (PCS; mghkgd) (mghgd) (pCk; mghgd) (pOy/g) (mghg-d) (mg/g-d) (mg/kg-d)
Radionuciides
By 4.15E+00 52E+03 - 19E01 LOE+02 - - -
B3y 243E01 3.1E+02 - L1E02 SSE+00 - - -
=y 223E+00 28E+03 - LOE-01 S4E+01 - - -
, Nitrate/Nitrite
Nitrate* 7.19E+00 1.1E-05 25E-07 32E-10 - 26E05 SSE07 74E-10
Nitrite* 7.19E+00 L1E-05 25E07 32E-10 - 26E05 S3E07 74E-10
' Metaks
Beryliium 1L.22E+00 1.9E-06 43E08 S4E-11 - 45E-06 LOE07 13E-10
Chromium VI 438E+01 69E-05 1.5E-06 19E09 - L6E04 36E06 4SE09
Molybdenum® 3.29E+00 5.2E-06 1.1IE07 14E-10 - 12E05 27E07 34E-10
Nicket® 3.44E+01 S4E-05 1.2E-06 1.5E-09 - 1.3E04 28E-06 35E-09
Nicke (salts)® 3.44E+01 S4EQ5 1.2E-06 1.SE-09 - 13E-04 28E06 35E-09

all other analytes, the units for chronic daily intake are mg/kg-d for the ingestion, dermal, and inhalation pathways.
"'m:mmsmmammmmwmmmwwimiﬁmummmm
for radionuclides and mg/kg for afl other analytes.
“CD]s for carcinogenic effects of these analytes are given because HEAST/IRIS (EPA 1993b, 1993c) lists them as NA (ic., no data available or data inconclusive)

under the EPA dassification.

LS
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(100 x 250 ft) and that one new utility crossing would be necessary for each building
constructed, a conservative estimate of construction worker exposure is 73 d/event (event =
construction of one building).

A conservative estimate for worker exposure to ANAP soils during construction of a
100 x 250 ft building is 68 d, from excavation and grading for the foundation to installing the
first floor steel frame. An estimate for exposure to ANAP soils during typical underground
utility construction is ~ 5 d, from trench excavation to utility installation and testing. To be
conservative, if one assumes that all 7 buildings were constructed within 25 years (the default
exposure duration for a worker) and the receptor (construction worker) was exposed to the
ANAP solls during construction of all the buildings, the exposure per year would be 20.4 d
[(73 d/event x 7 events)/2S years = 20.4 d/year).

Table 5.9 lists CDIs for ingestion, inhalation, and dermal contact with COPCs in the
ANAP soils (Table 5.4); doses are listed for external exposure to radionuclides in the ANAP
soil. The tables are divided by analyte type (i.c., radionuclide, nitrate/nitrite, and metals), and
the exposure concentration used in the CDI calculation is termed “representative
concentration.”

53.4 Identification of Uncertainties

Some uncertainties are associated with the exposure pathway equations, exposure
parameters (Tables 5.6 and 5.7), land use, and sampling and analysis of the ANAP soils. As
discussed previously, two land-use scenarios were chosen in order to get an upper and a lower
bound on the risks/HIs to human receptors. For the four primary exposure pathways chosen
for analysis in this BRA, numerous exposure parameters were used in the calculations that
each have uncertainty (EPA 1989a) associated with them. Most exposure parameters are
conservative and therefore err on the conservative side (i.., protecting the receptor). There
are uncertainties associated with the inhalation of dust pathway; although EPA-approved
default values were used in the inhalation pathway CDI calculations, modeling results were
used in developing these default parameters (EPA 1989a, 1991a).

535 Summary of Exposure Asscssment

Two land-use scenarios were evaluated for this BRA: a conservative hypothetical
residential future land use and a more likely current exposure scenario of a construction
worker. Both land uses were evaluated to ensure a comprehensive evaluation of the risk
posed to human health from exposure to the soils associated with ANAP and to provide risk
information supportive of project objectives.

For both the construction worker and the residential scenarios, the four primary and
most direct routes/pathways of exposure that were evaluated included incidental ingestion of
soil, inhalation of dust, dermal contact with the soil, and external exposure to radionuclides
in ANAP soils. Because of the location of the pipeline and because of the large number of
uncertainties and modeling associated with the food chain pathways, the evaluation of the
biouptake/food chain pathways for ANAP soils was not considered.




Table 59. Chronic daily intakes for ANAP OOPCs—construction worker sceassio”®

Carcinogesic effiects (CDi)* Noncarcinogeaic effiects (CDIY*
Representative Inbalation Pxternal Inhalation
conceatration® Ingestion Dermal of dust exposure Ingestion Dermal of dust
Analyte (PQVg mghs)  (pCE mghgd)  (mghpd)  (pCk mphgd)  pOyR) (mghgd) (mghy-d) (mghsg-d)
Radiossciides
By 4.15E+00 LOE+03 - 13802 3.1E+01 - - -
=y 243E01 6OE+01 - TRE-04 LBE+00 - - -
™y 223E+00 SSE+02 - 12803 L7E+01 - - -
Nitcate/Nirie
Nitrate* 7.19E400 - 99807 6.5E-09 13E11 - 28E06 18E-08 ISE-11
Nitrite* 7.19E+00 99E-07 6SE09 L3E-1 - 28E-06 LSEO8 36E-1
Metals
Beryfium 1.22E400 LTB07 LIE09 22812 - ATBO7 11E09 62E12
Chromiom VI 438E+01 G.OB-06 40B-08 79E-11 - L7B0S LIEQ7 22E-10
Molybdenum® 3298400 4SE07 30E-09 S9E-12 - 13E06 83E-09 L7E-11
Nicket® 3.4E+01 4.7TE-06 3.1E08 62E-11 - 13E05 87E08 L7E-10
Nickel (salts)® 3ME+01 4.7E-06 3.1E08 62E-11 - 13E05 87E08 L7E-10

all other analytes, the units for chronic daily intake are mg/kg-d for the ingestion, dermal, and inhalstion pathways.
bTne concentration is the smalier of two values: the maximum detected concentration versus the upper 95% confidence mit on the mean; units are pCifg

for radionuclides and mg/kg for all other analytes.
“CDiis for carcinogenic effects of these analytes are given because HEASTARIS (EPA 1993, 1993c) lists them as NA (ic., no data awvailsbie or data inconclusive)

under the EPA classification.

625
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54 TOXICITY ASSESSMENT

5.4.1 Toxicity Information and EPA Guidance for Noncarcinogens

Noncarcinogenic effects were evaluated by comparing an exposure experienced over a
specified time period (¢.g., 30 years) with an RfD [or reference concentration (RIC)] derived
for a similar exposure period. The RfDs available for the COPCs present in ANAP soils are
given in Table 5.10. To evaluate the noncarcinogenic effects from exposure to COPCs in
ANAP goil, the HI [the ratio of the exposure dose (i.e., CDI and/or dose from Tables 5.8 and
5.9) to the RID}] was calculated for each COPC. This noncarcinogenic HI assumes that, below
a given level of exposure (i.c., the RfD), even sensitive populations are unlikely to experience
adverse health effects. If the exposure level (CDI) exceeds this threshold (i.e., if CDI/RID
exceeds 1.0), there may be concern for potential systemic health effects. The level of concern
does not necessarily increase linearly as the HI approaches or exceeds unity; the HI is not a
percentage or probability.

Chronic RfDs were developed for protection from long-term exposure to a chemical
(7 years to a lifetime); subchronic RfDs were used to evaluate short-term exposure (2 weeks
to 7 years) (EPA 1989a). Note that the numerical values derived for chronic and subchronic
RIDs/RfCs are often identical, as is the case for the ANAP COPC;s, with the exception of
nitrate, for which no subchronic RfD was available (EPA 1993b, 1993c). For the purposes of
this BRA, chronic RfDs were used for the assessment of the on-site resident and construction
worker. Although the exposure for the on-site construction worker is short [20.4 d/year x

25 years = 510 d (or 1.4 yeans)], to be conservative, the chronic RfDs were used because
subchronic RfDs were not available for all COPGCs.

542 Toxicity Information and EPA Guidance for Carcinogens

For carcinogens, risks were estimated as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to the carcinogen (i.c., the term
“incremental” refers to excess individual lifetime cancer risk). Cancer risk from exposure to
contamination is expressed as excess cancer risk (i.c., cancer incurred in addition to normally
expected rates of cancer development). An excess cancer risk of 1.0E-06 indicates one person
in one million is predicted to incur cancer from exposure to this contamination level over a
70-year lifetime. Based on their property of emitting ionizing radiation, all radionuclides are
human carcinogens.

To evaluate the carcinogenic risk posed by exposure to ANAP COPCs in soil, the risk
was calculated for each COPC [the multiplication of the exposure dose (i.e., CDI and/or dose
from Tables 5.8 and 5.9) by the SF, which is a chemical-specific value based on carcinogenic
dose-response data). Excess cancer risks falling between 1.0E-06 and 1.0E-04 are within the
EPA range of concern, and cancer risks above 1.0E-04 are considered unacceptable by the
EPA (1989a). Because the SFs are the upper 95% confidence limit on the probability of a
carcinogenic response, the carcinogenic risk estimate represents an upper confidence bound
estimate. Therefore, there is only a $% probability that the actual risk will be higher than the
estimate presented, and the actual risk may well be less than the estimate. Slope factors used

in the evaluation of risk posed by exposure to ANAP COPCs are listed in Tables 5.11 and
5.12.




Table 5.10. Tosicity information for the ANAP soacascinogeaic COPGs

Chronic Chronic oral Chwronic
ol RID* Confidence %GFF %Gl R sbsorbed’  imhale.  RID basis Uncertainty factor®;
Chemical (mghgd) leve!” sheorp. source (mghgd) ROD (vehicie) Critical effect modifying factor
Incrgenics
Beryliiom SOB03* Low s 25E0¢ ND* intra- reduced weight UF=100; MF=1
tracheal
Chromism VI  SOE03* Low 106 S3E04 oral hepatotouicity, UF=500; MF=1
'*’ wl
dermatitis
Molybdesom SOE03*  Medium ND SOE83 ND oral swelling, gout-fike UF=30; MF=1
) sympioms
Nicke! 20E02* ND ND 20802 ND oral reduced weight UF=1005; MF=3
Nickel (salts) 20E02* Medom 5 LO0BE@3 ND oral reduced weight UF=300; MF=1
Nitrate 16E+00 High ND L6E+00 ND ND - UF=1;MF=1
Nitrice 10E01  High ND 10E-01 ND oral methemogiobinemia  UF=1;MF=10
(water)

“Based on Integrated Risk Information System (IRIS) (EPA 1993b).
5Based on Health Effects Assessnent Summary Tables (HEAST) (EPA 1993c).

“GI = Gastrointestinal (%G1 = percent gastrointestinal absorption).

“The chronic and subchronic RID for nicke! salts were assigned the same RfD value as nickel metals.
*ND = No data availshie or data inconciusive.

TATSDR 1987-1990.

£The absorbed RID = (RED x %Gl sbeorption); the aheorbed RID is used for dermai pathway calculstions. RfD absorbed = RfD (ic, %GI = 100) when the %GI
absorption value is uaknown (ND) and when the %G is greater than 80.

*BEIAS 1993.
‘Owen 1990.

{0
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Table 5.11. Toxicity informatioa for the ANAP carcinogeaic COPGs

Ornl Inhalation ICRP Type
slope slope EPA lung of SF basis/
Chemical factor® factor clase class’ cancer SF source
Inorganics [(mg/kg-d)*)
Beryllium 43B+00'  84E+00 : 7} - tumors Intratracheal/
8.6E+01° IRIS/HEAST
Chromium VI ND/ 4.1B+01 A - tumors IRISHEAST
Molybdenum ND ND ND - ND ND
Nickel ND ND ND - ND ND
Nicke! (salts) ND ND ND - ND ND
Nitrate ND ND ND - ND ND
Nitrite ND ND ND - ND ND
Radionuciides [(pQ)*)
By 1.6E-11 2.6B-08 A Y various HEAST
By : 1.6B-11 2.5E-08 A Y various HEAST
Yy 28B-11 S2E08 A Y various HEAST

“The radionucide oral and inhalation slope factors include contributions from daughter products.

*The EPA Weight of Evidence Classification System for Carcinogenicity was used to characterize the extent to
which available data indicate that an agent is a human carcinogen: A = human carcinogen; Bl or B2 = probable
human carcinogen (B1 indicates that limited data on humans are available and B2 indicates sufficient evidence in
animals and inadequate or no evidence in humans); C = possible human carcinogen; D = not classifiable as to
human carcinogenicity; E = evidence of noncarcinogenicity for humana.

“This is the lung clearance classification recommended by the International Commission on Radiological
Protection: Y = year; W = week; D = day; G = gas.

on Integrated Risk Information System (IRIS) (EPA 1993b) or Health Effects Assessment Summary
Tables (HEAST) (Radionuciides—EPA 1992b; Inorganics—EPA 1993¢), and oral (ingestion) slope factors. The
oral SF for beryllium can be found in IRIS (EPA 1993b).

*The absorbed slope factor (8.6E+01) is used for the dermal contact pathway caiculations; the absorbed SF =
(SF/%GI); the % gastrointestinal absorption (%GI) is % for beryllium (Owen 1990).

/ND = No data svailable or data inconciusive.




5-33
5.43 Estimation of Toxicity Values for Dermal Exposure

Oral RfDs and SFs are often adjusted for evaluation of the dermal exposure pathway
(EPA 1989a). It is conservative, in terms of risk/HI to human health, to adjust the toxicity
values in the manner described in the following discussion. Most RfDs/SFs are expressed as
the amount of substance administered per time and body weight; however dermal exposure
to chemicals in soil and water is expressed as absorbed doses.

Table 5.12. Toxicity information for external exposure to the ANAP radionuclide COPCs

) External exposure slope ICRP Type
Chemical factor®® (g/pCi-y) lung class’® of cancer
Radionuclides
el 0 3.0E-11 Y Various
»y 24E-07 Y Various
=u 3.6E-08 Y Various

“These factors are based on the Health Effects Assessment Summary Tables (HEAST) (EPA 1992b).

$The radionuclide external exposure siope factors include contributions from daughter products.

“This is the lung clearance classification recommended by the International Commission on Radiological
Protection (ICRP). Y = year; W = week; D = day; and G = gas.

For the dermal assessments in this BRA, the oral RfD/SF for each chemical (ANAP
COPCs) was adjusted by the percent gastrointestinal absorption efficiency (%GI) for that
chemical. The %GI was known for only a limitéd number of chemicals. For those chemicals
where a %GI was not available in the literature, 100% was assumed. For many chemicals,
estimates of %GI were based on qualitative information on the rate and extent of GI
absorption; rapid or extensive absorption was assumed to be essentially complete (i.e., %Gl
= 100%). Wide ranges of %Gl values were found for some chemicals and in the absence of
chemical-specific absorption data, estimates were made based on data for related chemical
structures. Most organic compounds are readily absorbed (i.e., %GI =100) from the GI tract;
for this BRA, no adjustments were made to chemicals with %GI =80%.

Minor adjustments to the oral RfDs/SFs (used in the dermal assessments only), which
favor conservatism, were made for this BRA. The oral RfD was multiplied by the %G1/100,
and the SF was divided by the %G1/100 to give the absorbed dose RfD and absorbed dose
SF, respectively. These toxicity values (listed in Tables 5.10 and 5.11) were then used in the
evaluation of risk posed to human health from exposure to ANAP soils via dermal contact.

5.4.4 Chemicals Without EPA Toxicity Values

Slope factors and RfDs were not available for all known chemicals because their
carcinogenicity and/or noncarcinogenic effects have not yet been determined. These chemicals
may contribute to carcinogenic and noncarcinogenic =ffects from exposure to the ANAP soil,
but their effect could not be quantified. Furthermore, several chemicals are not indicated by
epidemiological studies to be carcinogenic; consequently, these species do not have SFs. A
qualitative summary of toxicity information for COPCs (Tables 5.4 and 5.5) for the ANAP
soils can be found in Sect. 5.4.6.

an
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5.4.5 Uncertainties Related to Toxicity Information

The methodology used in developing a noncarcinogenic toxicity value (RfD or RfC)
involved identifying a threshold level below which adverse health effects would not occur. The
RED/RfC values were generally based on studies of the most sensitive animal species tested
and the most sensitive endpoint measured (unless adequate human health data were
available). From these studies, the experimental exposure representing the highest dose level
tested at which no adverse effects were demonstrated [the no-observed-adverse-effect-level
(NOAEL)] was derived; in some cases, only a lowest-observed-adverse-effect-level (LOAEL)
was available. The RfD/RfC was derived from the NOAEL (or LOAEL) for the critical toxic
effect by dividing the NOAEL (or LOAEL) by uncertainty factors. These factors usually were
in multiples of 10, with each factor representing a specific area of uncertainty in the
extrapolation of the data. An uncertainty factor of 100 was typically used when extrapolating
animal studies to humans; additional uncertainty factors are sometimes necessary when other
experimental data limitations are found. Because of the large uncertainties (10-10,000) on

some RfD/RfC toxicity values, calculating exact/sharp safe levels of exposure for humans was
not possible.

A two-part evaluation took place in the assessment of the carcinogenic potential of a
chemical: (1) an evaluation of the likelihood that a chemical is a carcinogen (i.e., a weight-of-
evidence assessment) and (2) an evaluation of the quantitative dose-response relationship
(i.e., potency factor or SF); uncertainties occured with each evaluation. Based on weight-of-
evidence studies using human and laboratory animal research, chemicals fell into one of five
groups (EPA 1989a, 1993c): (1) Group A, human carcinogen; (2) Group B, probable human
carcinogen; (3) Group C, possible human carcinogen; (4) Group D, not classified as to human
carcinogenicity; and (5) Group E, evidence of no carcinogenic effects to humans. The SF for
a chemical was a plausible upper-bound estimate of the probability of a response per unit
intake of a chemical over a lifetime; it was derived by applying a mathematical model to
extrapolate from a relatively high administered dose (to animals) to the iower exposure levels
expected for humans. The SF represents the upper 95% CL on the linear component of the
slope of the tumorigenic dose-response curve in the low-dose region. A number of low-dose
-extrapolation models have been developed, and EPA generally uses the linearized multistage
model in the absence of adequate information to support other models.

5.4.6 Summary of Taxicity Information/Profiles for COPCs in ANAP Soils

The purpose of any toxicity assessment is to evaluate the potential for COPCs to cause
adverse health effects in exposed individuals. This usually consists of an evaluation of the
relationship between the extent of exposure to a particular contaminant and the increased
likelihood or severity of adverse health effects as a result of that exposure relative to a
baseline. The toxicity assessment generally involves two steps. The first step comprises
determining whether exposure to an agent can cause an increase in the incidence of a
particular health effect and whether that health effect will occur in humans. The second step
involves characterizing the relationship between the received dose of the contaminant and the
incidence of adverse health effects in exposed populations.

The chemical-specific information in Sects. 5.4.6.1 and 5.4.6.2 provides general qualitative
information as well as a chemical-specific discussion about bealth effects related to those
COPCs evaluated in this BRA. Carcinogenic and noncarcinogenic health effects were
considered. Data used in this section are from human and laboratory animal research and
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from occupational studies to characterize likely health effects resulting from exposure to the
COPCs. Refer to the ORNL/HASRD/BEIAS Toaxicity Profiles report for additional information

regarding specific chemicals. Tables 5.10 through 5.12 summarize the toxicity information for
the ANAP COPCs.

5.4.6.1 Inorganics

Aluminum. Aluminum is found in abundance in the earth but in small amounts in plant
and animal tissue. It can be found in tap water because aluminum sulfate is used in the water
purification process and not all the aluminum is filtered out. Aluminum is added to most table
salt to prevent caking. It is used in certain antacids. Aluminum is also used in foil, deodorants,
baking powder, as an emulsifier in some processed cheeses, and as a bleaching agent to
whiten flour (Garrison and Somer 1985). In addition, aluminum has been shown to be suitable

for food containers since it is practically insoluble and is not harmful to health when dissolved
to a slight degree.

Aluminum is a trace mineral in the human body, but it can be dangerous, even fatal if
consumed in excessive amounts. Aluminum has no established function in human nutrition.
It weakens the living tissue of the alimentary canal (i.e., the digestive tube from the mouth
to the anus). Many of aluminum’s harmful effects result from its destruction of vitamins. It
binds with many other substances and is never found alone in nature (Dunne 1990).

Aluminum is easily absorbed by the body and is accumulated in the arteries. Highest
concentrations are found in the lungs, liver, thyroid, and brain. Usually most of the aluminum
taken into the body is ultimately excreted. However, excessive amounts of aluminum can
result in symptoms of poisoning including nausea, skin ailments, colic, loss of appetite,
excessive perspiration, and loss of energy (Dunne 1990). In addition, aluminum toxicity has
been implicated in brain disorders associated with aging, such as Alzheimer’s Disease
(Garrison and Somer 1985); however, this theory has not been proven.

Beryllium. Pure beryllium is a hard, grayish metal that is present in the earth’s crust. It
can be found in emissions from coal combustion; in surface water and soil; and in house dust,
food, drinking water, and cigarette smoke. Industry employs beryllium in several ways,
including in brake systems for airplanes, for neutron monochromatization, as window material
for X-ray tubes, and in radiation detectors. Additionally, beryllium compounds are used in
manufacturing ceramics and refractories, chemical reagents, and gas mantle hardeners. The
highest risk for exposure to beryllium occurs among workers employed in beryllium
manufacturing, fabricating, or reclaiming industries. However, people who live near these
industries and who are sensitive to extremely low concentrations of beryllium in the air are
also at risk. In addition, smokers inhale unusually high concentrations of beryllium, depending
on the source of tobacco.

A limited amount of data indicates that the oral toxicity of beryllium is low; however, the
inhaled toxicity of beryllium is well documented. Humans inhaling massive doses of beryllium
compounds may develop acute berylliosis. Additionally, beryllium and its compounds are
presumed to have cancer-causing potential in the human lung when inhaled. The
cancer-causing ability has been investigated in workers exposed to beryllium. The degree of
harm depends on the amount and duration of exposure. Short-term exposure to beryllium may
cause noncarcinogenic health effects, such as acute pneumonitis berylliosis, while long-term
exposure may cause lung cancer (ATSDR 1988).



5-36

Chromivm and Chromium VL Elemental chromium does not occur in nature but is
present in ores—primarily chromite. Chromium exhibits several oxidation states, but the most
prominent of these is chromium VI and chromium III. Chromium VI in the environment is
man-made as a result of industrial emissions; in solution, chromium VI exists as
hydrochromate, chromate, and dichromate ionic species and reacts over time to form
chromium III. Chromium VI is much more mobile and toxic than is chromium III. Chromium
is useful in glucose and cholesterol metabolism and therefore is an essential element to
humans and animals. Nonoccupational exposure to the metal occurs via the ingestion of
chromium-containing food and water, whereas occupational exposure occurs via inhalation.
Workers are exposed to chromium during its use in the production of dichromate; in the
chemical, stainless steel, refractory, and chromium-plating industries; and in the production
and use of alloys (BELAS 1993).

Chromium enters the body through the lungs; gastrointestinal tract; and, to a lesser
extent, the skin. Inhalation is the most important route for occupational exposure. Workers
exposed to chromium have developed nasal irritation, nasal ulcers, perforation of the nasal
septum, and hypersensitivity reactions and “chrome holes” of the skin. Among the general
population, contact dermatitis has been associated with the use of bleaches and detergents.
Inhalation of chromium compounds has been associated with the development of cancer in
workers in the chromate industry. Evidence also suggests an increased risk in developing
nasal, pharyngeal, and gastrointestinal carcinomas. Based on sufficient evidence reporting that
humans and animals are at risk of developing cancer, chromium VI has been assigned an EPA
weight-of-evidence classification of A, human carcinogen (BEIAS 1993).

Lithium. Lithium is found in many minerals and most rocks throughout the earth’s crust.
Lithium is found in higher concentrations in sedimentary deposits such as clay and shales.
Many natural bodies of water contain significant quantities of lithium. It is the lightest solid
element and forms ionic salts and covalent bonds producing organolithium compounds. These
properties make lithium chemistry of considerable commercial interest. Lithium is used in high
energy batteries, organic synthesis, lubricants, lightweight alloys, high temperature heat sinks,
and regulator rods in nuclear reactors. Lithium has a high affinity toward oxygen and sulfur
and thereby is used as an impurity scavenger during the production of copper and steel.
Lithium oxides are used as carbon dioxide absorbents in submarines and spacecraft (Seiler and
Helmut 1988).

Lithium and its salts pose little threat from an industrial standpoint. Lithium hydroxide
is the most hazardous lithium compound in industrial use. Lithium hydride is of special
interest because it produces hydrogen on contact with water. Lithium hydroxide is corrosive,
irritating to the respiratory system, and toxic to the skin, causing severe burns. Animal toxicity
studies of lithium salts show no symptoms that can be directly identified as lithium-specific
(Klassen, Amdur, and Doull 1986).

Lithium is also of medical importance. Natural hot springs were thought to be
therapeutic because of their lithium content. Lithium salts were then prescribed for a wide
variety of disorders. This view changed in the 1940s when a lithium salt substitute (lithium
chloride) for heart patients led to a number of deaths resulting from lithium intoxication.
After much investigation into the medical use of the element, lithium carbonate was
administered to persons with recurrent affective disorders (typically depression). Because
these disorders require long-term treatment, lithium levels must be monitored closely to
prevent toxic buildup. Lithium carbonate is now widely used, with divided doses up to 1 g/d.
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Toxicity may be caused by psychological changes or dietary changes. Initial and early
symptoms are nausea, fine tremor, thirst, fatigue, lethargy, and electrocardiograph changes (T-
wave inversion). Long-term effects include hypothyroidism, leukocytosis, edema, and weight
gain. Signs of imminent toxicity are vomiting, coarse tremors, slurred speech, and vertigo
followed by loss of consciousness, seizures, kidney damages, coma, cardiac arrhythmia, and
death. Neurologically depressed infants have been born to pregnant women taking lithium.
Nursing infants need to be monitored for lithium toxicity as lithium in breast milk can be
excreted from 30% to 100% of maternal intake (Arena 1986).

Molybdenum. Molybdenum is considered an essential trace element that occurs naturally
in various ores, the most important being molybdenite, which is converted to molybdenum
trioxide for use in ferro- and manganese alloys, chemicals, catalysts, ceramics, and pigments.

Metallic molybdenum is used in electronic parts, induction heating elements, and electrodes
(BEIAS 1993).

Data documenting molybdenum toxicity in humans are limited. Mild cases of
molybdenosis may be clinically identifiable only by biochemical changes such as increased uric
acid levels. Excessive intake of molybdenum causes a physiological copper deficiency, and
conversely, in cases of inadequate dietary intake of copper, molybdenum toxicity may occur
at lower exposure levels. Oral toxicity data and inhalation toxicity data for molybdenum
exposure on humans are unavailable, as is information on the oral or inhalation
carcinogenicity of molybdenum compounds in humans (BEIAS 1993).

Nickel and Nickel Salts. Nickel is a naturally occurring metal existing in various mineral
forms. Nickel may be found throughout the environment including rivers, lakes, oceans, soil,
air, drinking water, plants, and animals. Soil and sediment are the primary receptacles for
nickel but mobilization may occur depending on physicochemical characteristics of the soil.
Nickel is used in a wide variety of metallurgical processes such as electroplating and alloy
production, as well as in nickel-cadmium batteries. Some evidence suggests that nickel may
be an essential trace element for mammals. As for most metals, the toxicity of nickel is
dependent on the route of exposure and the solubility of the nickel compound (BEIAS 1993).

Pulmonary absorption is the-major route of concern for nickel-induced toxicity. Toxic
effects of oral exposure to nickel usually involve the kidneys with some evidence from animal
studies showing a possible development/reproductive toxicity effect. Inhalation exposure to
some nickel compounds will cause toxic effects in the respiratory tract and immune system.
Asthmatic conditions have also been documented for inhalation exposure to nickel. In
addition, sensitivity reactions to nickel are well documented and usually involve contact
dermatitis reactions resulting from contact with items such as cooking utensils, jewelry, coins,
etc., containing nickel. Epidemiologic studies have shown that occupational inhalation
exposure to nickel dust (primarily nickel subsulfide) at refineries has resulted in increased
incidence of pulmonary and nasal cancer (BEIAS 1993).

Nitrate/Nitrite. Nitrates occur naturally in soil, water, air, and plant material. The levels
of nitrates in soil and water can be increased with the use of commercial nitrogenous
fertilizers and the subsequent return of waste from grazing animals. Nitrates find their way
into crops in amounts based on the genetic character of the species. Spinach, carrots, and
beets contain relatively high levels of nitrates. Environmental and land-management practices
also play a roll in nitrate uptake. Nitrogen compounds contained in industrial waste can also
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be converted to nitrates by the nitrogen cycle and contaminate soil and surface water (WHO
1978).

Nitrites are formed by the action of bacteria during the formation of nitrates.
Concentrations in plant, soil, and water are usually low. During storage of vegetables at room
temperature, bacteria can convert nitrates to nitrites at high levels (3600 mg/kg) (WHO 1978).
Nitrite levels in food are allowed to be 0.01%. Nitrates and nitrites are extensively used to

prevent growth of toxic-producing bacteria in meat. Clostridium botulinum is one of the
bacteria of concern because it causes botulism.

The health risk to humans is based on clinical and epidemiological studies. The main
toxic effect of nitrate/nitrite exposure is due to ingestion, causing development of
methemoglobinemia (irreversible bonding of ox/gen to hemoglobin). Health risks are related
to high levels in drinking water and food. In healthy adults, the intake of nitrates and nitrites
is harmless. Infants are the most vulnerable group. Intestinal bacteria, such as Bacillus subtilis,
reduce nitrates to nitrites. Intestinally absorbed nitrite reacts with hemoglobin to form
methemoglobin which is converted to oxyhemoglobin by NADH-methemoglobin reductase.
However, this enzyme pathway is not developed in infants. Microbes in the infant’s intestinal
system or food may convert nitrates to nitrites causing methemoglobinemia. The most
common way for infants to be exposed to high levels of nitrates is by reconstituting dry milk
formula with contaminated water or by feeding infants vegetables stored at room temperature.
Nitrate levels of 50 ppm in well water may cause methemoglobin in infants. Nitrates and
nitrites in healthy adults are quickly filtered out by the kidneys. Other toxic reactions are

vasodilation, loss of blood pressure, cyanosis, vomiting, coma, respiratory failure, and death
(Arena 1974).

5.4.62 Radionuclides

Radionuclides are unstable atoms of chemical elements that will emit charged particles
to achieve a more stable state. These charged particles are termed “alpha and beta radiation”
and “ncutral gamma rays.” Interaction of these charged particles (and gamma rays) with
matter will produce ionization events, or radiation, which may cause living cell tissue damage.
Because the deposition of energy by ionizing radiation is a random process, sufficient energy
may be deposited (in a critical volume) within a cell and result in cell modification or death
(ICRP 1991). In addition, ionizing radiation has sufficient energy that interactions with matter
will produce an ejected electron and a positively charged ion (known as free radicals) that are
highly reactive and may combine with other elements, or compounds within a cell, to produce
toxins or otherwise disrupt the overall chemical balance of the cell (EPA 1991c). These free
radicals can also react with deoxyribonucleic acid (DNA), causing genetic damage, cancer
induction, or even cell death.

Radionuclides are characterized by the type and energy level of the radiation emitted.
Radiation emissions fall into two major categories: (1) particulate (electrons, alpha particles,
beta particles, and protons) and (2) electromagnetic radiation (gamma and X-rays) (ASTDR
1989a). Therefore, all radionuclides are classified by the EPA as Group A carcinogens based
on their property of emitting ionizing radiation and on the extensive weight of evidence
provided by epidemiological studies of humans with cancers induced by high doses of
radiation. Alpha particles are emitted at a characteristic energy level for differing
radionuclides. The alpha particle has a charge of +2 and a comparably large size. Alpha
particles have the ability to react (and/or ionize) with other molecules, but they have very
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little penetrating power and lack the ability to pass through a piece of paper or human skin.
However, alpha-emitting radionuclides are of concern when there is a potential for inhalation
or ingestion of the radionuclide. Alpha particles are directly ionizing and deposit their energy
in dense concentrations [termed high linear energy transfer (LET)), resulting in short paths
of highly localized ionization reactions. The probability of cell damage increases as a result
of the increase in jonization events occurring in smaller areas; this may also be the reason for
increased cancer incidence caused by inhalation of radon gas. In addition, the cancer
incidence in smokers may be directly attributed to the naturally occurring alpha emitter, 2°P,
in common tobacco products (Hammonds and Hoffman 1992).

Beta emissions generally refer to beta negative particle emissions. Radionuclides with an
excess of neutrons achieve stability by beta decay. Beta radiation, like alpha radiation, is
directly ionizing but, unlike alpha activity, beta particles deposit their energy along a longer
track length (low-LET), resulting in more space between ionization events (Hammonds and
Hoffman 1992). Beta-emitting radionuclides can cause injury to the skin and superficial body
tissue but are most destructive when inhaled or ingested. Many beta emitters are similar
chemically to naturally occurring essential nutrients and will therefore tend to accumulate in
certain specific tissues. For example, *Sr is chemically similar to calcium and, as a result,
accumulates in the bones, where it causes continuous exposure. The health effects of beta
particle emissions depend on the target organ. Those seeking the bones would cause a
prolonged exposure to the bone marrow and affect blood cell formation, possibly resulting
in leukemia, other blood disorders, or bone cancers. Those seeking the liver would result in
liver diseases or cancer, while those secking the thyroid would cause thyroid and metabolic
disorders. In addition, beta radiation may lead to damage of genetic material (DNA), causing
hereditary defects.

Gamma emissions are the energy that has been released from transformations of the
atomic nucleus. Gamma emitters and X-rays behave similarly but differ in their origin: gamma
emissions originate in nuclear transformations, and X-rays result from changes in the orbiting
electron structure. Radionuclides that emit gamma radiation can induce internal and external
cffects. Gamma rays have high penetrating ability in living tissue and are capable of reaching
all internal body organs. Without such sufficient shielding as lead, concrete, or steel, gamma
radiation can penetrate the body from the outside and does not require ingestion or
inhalation to penetrate sensitive organs. Gamma rays are characterized as low-LET radiation,
as is beta radiation; however, the behavior of bete radiation differs from that of gamma
radiation in that beta particles deposit most of their energy in the medium through which they
pass, while gamma rays often escape the medium because of higher energies, thereby creating
difficulties in determining actual internal exposure. For this reason, direct whole-body
measurements are necessary to detect gamma radiation, while urine/fecal analyses are usually
effective in detecting beta radiation (Hammonds and Hoffman 1992).

People receive gamma radiation continuously from naturally occurring radioactive decay
processes going on in the earth’s surface, from radiation naturally occurring inside their
bodies, from the atmosphere as fallout from nuclear testing or explosions, and from space or
cosmic sources. Cesium-137 (from nuclear fallout) decays to '*’Ba, the highest contributor to
fallout-induced gamma radiation (NCRP 1977). Beta radiation from the soil is a less
penetrating form of radiation but has many contributing sources. Potassium-40, **’Cs, 2*Pb,
and 2“Bi are among the most common environmental beta emitters. Tritium is also a beta
emitter but contributes little to the soil beta radiation because of the low energy of its
emission and its low concentration in the atmosphere (NCRP 1977). Alpha radiation is also
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emitted by the soil but is not measurable more than a few centimeters from the ground
surface. The majority of alpha emissions are attributable to ?Rn and ?*Rn and their decay
products (NCRP 1977). This contributes to what is called background exposure to radiation
(ATSDR 1989a).

The general health effects of r: diation can be divided into stochastic (related to dose)
and nonstochastic (not related to tcsc) effects. The risk of development of cancer from
exposure to radiation is a stochastic effect. Examples of nonstochastic effects include acute
radiation syndrome and cataract formation, which occur only at high levels of exposures
(Killough and Eckerman 1983).

Radiation can damage cells in different ways. It can cause damage to DNA within the
cell, and the cell either may not be able to recover from this type of damage or may survive
but function abnormally. If an sbnormally functioning cell divides and reproduces, a tumor
or mutation in the tissue may d=velop. The rapidly dividing cells that line the intestines and
stomach and the blood cells in '>one marrow are extremely sensitive to this damage. Organ
damage results from the damage caused to the individual cells. This type of damage has been
reported with doses of 10 to 500 rad (0.1 to 5.0 gray, in SI units). Acute radiation sickness
is seen only after doses of >50 rad (0.5 gray), which is a dose rate usually achieved only in
a nuclear accident (ATSDR 1989a).

When the radiation-damaged cells are reproductive cells, genetic damage can occur in
the offspring of the person exposed. The developing fetus is especially sensitive to radiation.
The type of malformation that may occur is related to the stage of fetal development and the
cells that are differentiating at the time of exposure. Radiation damage to children exposed
in the womb is related to the dose the pregnant mother receives. Mental retardation is a
possible effect of fetal radiation exposure (ATSDR 1989a).

The most widely studied population that has had known exposure to radiation is the
atomic bomb survivors of Hiroshima and Nagasaki, Japan. Data indicate an increase in the
rate of leukemia and cancers in this population. However, the rate at which cancer incidence
is significantly affected by low radiation exposures, such as results of exposure to natural
background and industrially contaminated sites, is still undergoing study and is uncertain
(Hammonds and Hoffman 1992). In studies conducted to determine the rate of cancer and
leukemia increase, as well as genetic defects, several radionuclides must be considered.

Uranium-234, -235, -238 Naturally occurring uranium is a lustrous, silver-colored,
radioactive, malleable, and ductile metal. Uranium is almost exclusively used as a fuel for
nuclear energy; however, it can be used in pigments, ceramics, and photographic chemical
processes. The three naturally occurring isotopes of uranium are 38U (>99%), 25U (about
0.72%), and 24U (0.06%). The half-lives of 2*U, 2°U, and 2*U are 2.4E+05 years, 7.0E+07
. years, and 4.5E+09 years, respectively. The average concentration of uranium in the earth’s
crust is between 2 and 4 ppm. Some ores contain more concentrated uranium deposits. These
deposits are mined and then the percentage of #°U is increased by an enrichment process.
The enriched Z°U is more radioactive and of great use as a nuclear reactor fuel or weapon
component.

Alpha, beta, and gamma radiation are emitted during the decay of uranium. Loss of al})ha
particles can give rise to other radioactive elements such as 2°Th, 2*Ra, Z’Rn, and **Po
Radon is a significant daughter isotope because it is colorless and odorless and, as a gas, can
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leak into basements or foundations. Significant exposure by inhalation of radon gas can occur
unknowingly. Deposition of radon and its daughters onto the lungs exposes them to alpha
radiation, increasing the probability of cancer. Radium has been known to produce bone
sarcomas in radium dial painters resulting in death. The final decay for 2*U and 2*U is stable
24pp, and the final decay for 2°U is stable 2’Pb (ATSDR 1990).

Uranium may be released into the air by natural processes such as volcanic eruption or
resuspension of soil. The combustion of fossil fuels is a potential contamination route. Coal
and shale oils have varying levels of uranium depending on ore location. Subseguent burning
can concentrate the levels of uranium. Groundwater and surface water relzases of uranium
are primarily caused by the disposal of uranium mining waste, disposal of nuclear reactor
waste, and reactor emissions. Soil naturally contains uranium, but levels may be concentrated
by the addition of mining waste and nuclear facility waste. Carrots, potatoes, and other root
vegetables contain higher levels of uranium than leafy vegetables. Higher levels of uranium
have also been found in cattle that graze near nuclear facilities (ATSDR 1989b).

Concentrated uranium is a highly toxic element both chemically and radiologically. Kidney
damage is the primary toxic effect of uranium. Chemical exposure to uranium may cause
dermatitis, weight loss, acute necrotic arterial lesions, and possibly liver damage (Sanders
1986). Spontaneous ignition of finely divided uranium at room temperature is a dangerous
physical property. Radiological effects are more prominent if uranium is inhaled and
subsequently absorbed in the blood stream. Radioactivity in natural uranium is quite low and
exists in food, water, and even in human bones. However, exposure to enriched uranium may
causc damage to somatic cells resulting in tumors or cause damage to reproductive cells,
affecting the next generation. Higher incidences of lung cancer have been observed in
uranium mine workers. Exposure to radionuclides with greater specific-activity and a shorter
half-life increases the risk for developing cancer (ATSDR 1989b).

55 RISK CHARACTERIZATION

The purpose of the risk characterization step of the BRA was to integrate and
summarize the information presented in the exposure and toxicity assessments, and it was the
final step in the human health risk assessment process. Potential carcinogenic effects were
characterized by estimating the probability that an individual would develop cancer over a
lifetime from projected intakes (and exposure) and chemical-specific dose-response data
(i.c., SFs). Potential noncarcinogenic (systemic) effects were characterized by comparing
projected intakes of contaminants to toxicity values (i.e., RfDs). The numerical risk/HI
estimates that are presented in this section must be interpreted in the context of the
uncertainties and assumptions associated with the risk assessment process and with the data
upon which the risk estimates are based. (Refer to Sects. 5.2, 5.3.4, 5.4.5, and 5.5.5.)

55.1 General Considerations for Evaluating Risks to Human Health

The inorganic analytes listed in the tables in this chapter include chromium VI, nickel,
and nickel salts. The analytical laboratory reported detected concentrations for total chromium
and fotal nickel found. Because the concentrations were reported in this form (i.e., no
distinction between valences and speciation), it was necessary to assess all types of these
analytes, which included the most toxic form of the metals (for example, chromium VI and
nickel salts).
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The RfD (and concentration) for nickel salts was assumed to be the same as that for
metallic nickel; both nickel and nickel salts were evaluated in terms of systemic effects. The
total pathway HIs included only one HI value for the pair (i.c., nickel and nickel salts); the
most conservative HI values were included in the total pathway HIs (i.e., HIs for nickel salts
were included in the pathway totals) to ensure that exposure was not underestimated.

In addition, the analytical laboratory reported concentrations for nitrate/nitrite. Because
different RfDs were available for nitrate and nitrite, these analytes were evaluated separately
in this BRA; the reported nitrate/nitrite concentration was used for each analyte (i.e., for
nitrate and for nitrite). However, the total pathway HIs include only contributions from the
most conservative HI (i.e., only the nitrite HIs were included in the total pathway HIs).

55.1.1 Metbodology for evaluating carcinogens and noncarcinogens

Screening indices (SI) (i.e., risks and HIs) for carcinogens and noncarcinogens,
respectively, were calculated for the ANAP COPCs. These SI are based on EPA-approved
or -suggested SFs and RfDs. The SF is based on an estimate of the lifetime risk of an
incremental cancer incidence per unit of exposure, and the RfD is a level of exposure
(threshold) to noncarcinogens below which no adverse health effects are expected to occur.

The SI (risk estimate) for carcinogens was calculated by multiplying the EPA-approved
SFs for inorganics, organics, and radionuclides by an estimate of the actual exposure to these
contaminants (CDI and/or dose) via external exposure, ingestion, inhalation, or dermal
contact. This SI was calculated to indicate the potential of developing excess cancer over a

lifetime (EPA 1989a), above and beyond the normal (unavoidable) incidence of developing
cancer.

The SI (or HI) for noncarcinogens was calculated by determining the ratio of the CDI
for ingestion, inhalation, and dermal contact of a contaminant to the contaminant-specific
RfD. This HI assumes that below a given level of exposure (i.c., the RfD) populations are
unlikely to experience adverse health effects. Throughout this BRA, the HI represents the
CDI/RID ratio (this ratio is sometimes referred to as a hazard quotient); the “total pathway
HI" is the sum of the individual analyte HIs for a pathway.

To estimate the potential risk posed to human health from all contaminants in a
particular pathway, the SIs were summed for all contaminants in that pathway (ie., a
cumulative risk). Total pathway risk or total pathway HI was determined from exposure to
all contaminants (EPA 1989a). In addition, an overall cumulative risk can be determined by
summing the risks from all analytes from all the pathways; summations were conducted
separately for carcinogens and noncarcinogens.

5.5.1.2 EPA guidance for carcinogens and noncarcinogens

. The constituents detected in ANAP soil samples were evaluated within the context of
EPA-approved guidelines (EPA 1989a) for contaminated soils in which there are three
regions of concern for carcinogenic risk (risk <1.0E-06, no concern; risk between 1.0E-06 and
1.0E-04, range of concern; and risk 21.0E-04, unacceptable) and two areas of concern in
terms of systemic risk (HI <1.0, no concern, and HI 21.0, concern).
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552 Current Land-Usc Conditions—Construction Worker Scenario

5521 Carcinogenic risk characterization for the ANAP COPCy

Table 5.13 lists the risk estimates for the exposure of a construction worker to ANAP
soil COPCs. The risks for individual analytes (for any pathway) are <7.2E-07. The total
pathway risks (i.c., the sum of the risks from all analytes in a given pathway) are all <1.0E-
06, and the total cumulative risk (i.c., the sum of the risks from all analytes across all
pathways) is 1.9E-06. The analytes and pathways of exposure that are the main contributors
to the total cumulative risk are #*U and #*U (external exposure) and beryllium (ingestion).

Upon comparison of the ANAP COPCs with background soil data (Energy Systems
1993c) (Sect. 5.2.3.7), 2%U was found to be below background concentrations on the ORR.
(Refer to Appendix F, Table F.5a.) However, because uranium isotopes are known to be
related to the ANAP site operations, they were included as COPCs to be evaluated
quantitatively in this BRA.

5522 Noncarcinogenic risk characterization for the ANAP COPCs

Table 5.14 lists the HI estimates for the exposure of a construction worker to ANAP soil
COPCs. The His for individual analytes are far less than the EPA guidance of 1.0. The total
pathway HIs (i.c., the sum of the Hls from all analytes in that pathway) are also all less than
the EPA-guidance of 1.0. The total cumulative HI (i.e., the sum of the HIs from all analytes
across all pathways) is 4.7E-03.

553 Future Land-Use Conditions—Residential Scenario
553.1 Carcinogenic risk characterization for the ANAP COPCs

Table 5.15 lists the risk estimates for the exposure of a resident to ANAP soil COPCs.
The risks for individual analytes are <8.2E-06. The total pathway risks (i.c., the sum of the
risks from all analytes in that pathway) are all <8.4E-06; and the total cumulative risk (i.c.,
the sum of the risks from all analytes across all pathways) is 1.5E-0S. The analg’e(sj and
ga:thways of exposure that are the main contributors to the total cumulative risk are and

'U (external exposure) and beryllium (ingestion and dermal contact); these analytes are
identified as COCs.

Upon comparison of the ANAP COPCs with background soil data (Energy Systems
1993c) (Sect. 5.2.3.7), 2*U was found to be below background concentrations on the ORR.
(Refer to Appendix F, Table F.5a.) However, because uranium isotopes are known to be
related to the ANAP site operaticns, they were included as COPCs to be evaluated
quantitatively in this BRA. In addition, beryllium is not believed to be associated with site
processes, but no statistical tests/analyses, including comparison with background, allowed it
to be eliminated from the COPCs list for this BRA.

5.53.2 Noncarcinogenic risk characterization for the ANAP COPCs
Table 5.16 lists the HI estimates for the exposure of a resident to the ANAP soil COPCs.

The HIs for individual analytes are less than the EPA guidance of 1.0. The total pathway Hls
(i.e., the sum of the Hls from all analytes in that pathway) are also all less than the EPA
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Table 5.13. Carcinogenic risks for ANAP COPCs—constraction worker sceaario

Representative External Total risk
concentration®  Ingestion Dermal Inhalation  exposure

across all
Analyte _(pCUgi mgxg) risk risk risk rsk _pathways
Radionuciides
By 4.15E+00 1.6E-08 - 35E-10 9.3E-10 1.8E.08
By 243E-01 95E-10 - 20E-11 4407 44E07
my 223E+00 1.5808 - 3.7E-10 6.0E07 6.2E-07
Nitrate/Nitrite
Nitrate 7.19E+00 - - - - -
Nitrite 7.19B+00 - - - - -
Metals
Beryllium 1.22E+00 72E407 9.5E-08 19E-11 - 8.2E-07 .
Chromium VI 438E+01 - - 32E-09 - 3.2E-09
Molybdenum 329B+00 - - - - -
Nickel 3.44E+01 - - - - -
Nicke! (salts) 3.44E+01 - - - - -
Total pathway risk® 15807 9.5E-08 4.0E-09 1.0E-06 1.9E-06¢

“The representative concentration is the smaller of two values: the maximum detected concentration versus the
95% confidence limit on the mean; units are pCi/g for radionuclides and mg/kg for all other analytes.
total risk across all pathways is the sum of the ingestion risk, dermal risk, inhalation risk, and external
expasure risk for each analyte.
’Ihctoulpamwayrhkuthemmonhcmhﬁ-omanmlymformhpammy
value is the sum of all risk calculations (i.c., the sum of the risks from all analytes across all pathways).
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Table 5.14. Hazard indicss for ANAP COPGy—construction worker scenario

Reprosontative Total HI
concentrstio®  Ingestion  Dermal  Inhalation across al
Asaiya _GOlgmgty W HP patay’
Radionuciides
sy 41SE+00 - - - -
sy 243B01 - - - -
»y 223B+00 - - - -
Nitrate/Nirite
Nitrate 7.19B+00 17806  1.1B08 - 1.7E06
Nitrite 7.19E400 28805  18B07 - 28B.08
Motals
Beryltium 122B400 94E0S  12B08 - 1.1E-04
Chromium VI 438E+01 4B 21B04 - A6B-03
Molybdeaum 3.29B400 25E04  17E06 - 25B-04
Nickel 344E+01 G6EO4  44E06 - 6.7E04
Nickel (salts) 3A4E+01 66B04  8TBOS - 7504
Total pathway HI 4¢ ' AABG  31E-04 - . TE0Y

“The representative concontration is the smalier of two values: the maximum detected concentration versus the
) 95% confidence limit on the mean; units are pCi/g for radionuclides and mg/kg for all other analytes.
0 data are availsbie for inhalation RfCs; consequently, there were no His determined for the inhalation

“The total HI across all pathways is the sum of the ingeation HI, dermal HI, and inhalation HI for each analyte.
total pathway HI value does not include contributions from nitrate and nickel.
*The total pathway HI is the sum of the Hls from all analytes for each pathway.
fThis value is the sum of all HI calculations (i.., the sum of all Hls from all analytes across all pathways); this
value does not include contributions for nitrate and nickel.
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Table 5.15. Carcinogenic risks for ANAP COPCa—residential scenario

Representative External Total risk
concentration®  Ingestion  Dormal  Inhalation  exposure across alf
Analyte (PCVg: mphkg) riek risk risk risk pathways’
Radionuciides
3y 4.15SE+00 84E-08 - 49E-09 3.0E-09 9.1E-08
my 243801 49B-09 - 2.8E-10 14E-06 14E-06
=y 223B+00 7.9E-08 - S3E09 1.9E-06 20E-06
Nitrate/Nitrite
Nitrate 7.19E+00 - - - - -
Nitrite 7.19E+00 - - - - -
Metals
Beryllium 1.22E+00 82E06  37E06  45E-10 - 1.2E-05 .
Chromium VI 438E+01 - - 79E08 - 79E08
Molybdenum 329E+00 - - - - -
Nickel 3AME+01 - - - - -
Nickel (salts) 3AE+01 - - - - -
Total pathway risk’ 84B-06  3.7B.06 9.0E-08 33B-06 1.58-08¢

concentration is the smaller of two values: the maximum detected concentration versus the
u ”imﬁdmxhﬂtmt&muﬂumﬂﬂandbnndﬂumdmmmwmm
total risk across all pathways is the sum of the ingestion risk, dermal risk, inhalation risk, and external
exposure risk for each analyte.
'metmlpubmyrhkhmewmofmmm-um!ymtormwhm
4This value is the sum of all risk calculations (ie., the sum of the risks from all analytes across all pathways).
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Table 5.16. Hazard indices for ANAP COPCs—residential scenario

Representative Total HI
concentration® Ingestion Dermal Inhalation across all
Analyte (pCi/g; mg/kg) HI HI HPP pathways®
Radionuclides
el ¥ 4.15E+00 - —_ - -
my 243E-01 - - - -
=y 2.23E+00 - - - -
Nitrate/Nitrite
Nitrate 7.19E+00 1.6E-05 3.7E07 - 1.7E-05
Nitrite 7.19E+00 26E-04 5.8E-06 - 27E-04
Metals
Berylliom 1.22E400 8.9E-04 4.0E-04 - 13E-03
Chromium VI 438E+01 3.2E02 6.7E-03 - 39E-02
Molybdenum 3.29E+00 24E-03 5.4E-05 - 25E-03
Nickel 3.44E+01 6.3E-03 14E-04 - 6.4E-03
Nickel (salts) 3.44E+01 63E-03 2.8E-03 - 9.1E03
Total pathway HI%* : 42E-02 1.0E-02 - 5.2E-02

“The representative concentration is the smaller of two values: the maximum detected concentration versus the

upper 55% confidence limit on the mean; units are pCi/g for radionuclides and mg/kg for all other analytes.
0 data are available for inhalation RfCs; consequently, there were no HIs determined for the inhalation

pathway.

“The total HI across all pathways is the sum of the ingestion HI, dermal HI, and inhalation HI for each analyte.

“The total pathway HI value does not include contributions from nitrate and nickel,

*The total pathway HI is the sum of the HIs from all analytes for each pathway.

FThis value is the sum of all HI calculations (i.c., the sum of all HIs from all analytes across all pathways); this
value does not include contributions from nitrate and nickel.
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guidance of 1.0. The total cumulative HI (i.e., the sum of the HIs from all analytes across all
pathways) is 5.2E-02; therefore, no COCs were identified here.

554 Risk Characterization Summary

The results of the evaluation of carcinogenic risk (Tables 5.13 and 5.15) and HI (i.e.,
systemic toxicity) (Tables 5.14 and 5.16) for the ANAP COPCs show no unacceptable (EPA
1989a) risks posed to human health via ingestion, inhalation, dermal contact, nor external

exposure to radionuclides in ANAP soils, under either the construction worker or the
residential land- use scenarios.

Uranium-235, 2*U (external exposure pathway), and beryllium (incidental ingestion of
soil pathway) were identified as showing the highest carcincgenic risks. However, even under
the conservative residential land-use scenario, individual risks were <8.2E-06 for these three
COCs. All HI values were very low; the total cumulative HI was 5.2E-02 under the most
conservative residential land-use scenario. Note that the 2*U median concentration was below
background 28U concentrations found on the ORR.

In summary, the total cumulative pathway risk estimates (i.e., the sum of the risks from
all analytes across all pathways) for the carcinogenic ANAP COPCs were 1.9E-06 and 1.5E-05
for the construction worker and residential scenarios, respectively. The total cumulative
pathway HI estimates for the noncarcinogenic ANAP COPCs were 4.7E-03 and 5.2E-02 for
the construction worker and residential scenarios, respectively.

5.5.5 Uncertainty Analysis and Assumptions

Risk assessment as a scientific activity is subject to uncertainty (Table 5.17), although the
methodology used in this BRA follows EPA guidelines. The risk evaluation described in this

report is also subject to uncertainty pertaining to sampling and analysis, exposure assessment
estimations, and availability of toxicological data.

The major assumptions used in this risk assessment were the follwoing: (1) that
contaminant concentrations detected - and reported by the analytical laboratory are
representative of true analyte concentrations in soils (i.e., the analyte concentration remains
constant over the sampling and analysis time period); (2) that the intake rates and exposure
parameters are representative of actual potentially exposed populations; and (3) that all
contaminant exposure and intake are from the site-related exposure media (i.e., no other
sources contribute to the receptor’s health risk).

Even if these assumptions are true, other areas of uncertainty could apply. The
toxicological data (SFs and RfDs) are frequently updated and revised, which can lead to over-
or underestimation of risks. These values are often extrapolations from animals to humans,
which also induces uncertainties in toxicity values; differences may exist in chemical
absorption, metabolism, excretion, and toxic response between animals and humans. EPA
takes into account differences in body weight, surface area, and pharmacokinetic relationships
between animals and humans to minimize these uncertainties. Other uncertainties associated
with toxicological and exposure assessments are discussed in Sects. 5.3.4 and 5.4.5.

For each exposure pathway, assumptions were made about the parameters (e.g., exposure
frequency and duration), the routes of exposure, the amount of the contaminated media an




Table 5.17. Geaeral uncertainty factors in risk assessment

Uncertainty factor

Effect of uncertainty

Comment

Use of cancer slope factors

Risks/doses within an exposure route assumed
to be additive

Toxicity values derived primarily from animal
studies

Toxicity values derived primarily from high
doses; most exposures are at low doses
Toxicity values

Effect of absorption

Effect of applying critical toxicity values to soil
exposures

Exposures assumed constant over time
Metal analysis for total metals only

Not all chemicals at the site have toxicity values
Exposure assumptions

May overestimate risks
May over- or underestimate risks

May over- or underestimate risks

May over- or underestimate risks
May over- or underestimate risks

May over- or underestimate risks
May overestimate risks
May over- or underestimate risks

May overestimate risks

May underestimate risks
May over- or underestimate risks

Stopes are upper 95,8 % confidence limits derived from the lincarized
model; considered unlikely to underestimate true risk

Does not account for synergism or antagonism

Extrapolation from animal to humans may irduce error due to
differences in pharmacokinetics, target organs, and population
variability

Assumes linearity at low doses; tends to have conservative exposure
assumptions

Not all values represent the same degree of certainty; all are subject to
change as new evidence becomes available

The assumption that absorption is equivalent across species is implicit
in the derivation of the critical toxicity values; absorption may actually
vary with species and age

Assumes biocavailability of contaminants sorbed onto soils is the same
as detected in lab studies; contaminants detected in studies may be
more bioavailable

Does not account for environmental fate, transport, or transfer that
may alter concentration

Did not distinguish between valences or speciation; assumed the metal
was present in its most toxic form
These chemicals are not addressed quantitatively

Assumptions regarding media intake, population characteristics, and
exposure patterns may not characterize exposures

6¥-S
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individual could be exposed to, and intake rates for different routes of exposure. In the
absence of site-specific data, the assumptions used in this BRA are consistent with EPA
guidance (EPA 1989a, 1989b, 1991a, 1991b, 1992a). However, the residential scenario was a
conservative exposure estimate with EPA-approved parameters (and default values) that may
substantially overestimate ** : risks. Many exposure variables/parameters recommended by
EPA for the residential scenario represent 90th and 95th percentile values. When several of
these upper bound values are combined in estimating exposure for any one pathway, the
resulting risks can be in excess of the 99th percentile exposure and, therefore, outside the
range that may be reasonably expected.

The risk of increased cancer incidence from exposure to low-level radiation was estimated
by application of a risk factor to either the radiation dose or the radionuclide intake.
Regardless of the type of risk factor used, the same basic uncertainties remain. These
uncertainties are related to the model used for determining the health effects of radiation
exposure. The model most frequently used for determining risk of radiation exposure is the
linear nonthreshold model, which assumes there is some increased risk for any increment of
radiation exposure with no threshold below which effects are not seen. This is the most
conservative model for evaluating radiation risk; it uses data from high-dose radiation
exposures (such as from the survivors of the atomic bomb) and extrapolates risk from these
high exposures to the low-level environment or occupational dose range. The current
EPA-recommended radiation risk factors are based on the 1980 National Academy of
Sciences Biological Effects of Ionizing Radiation Committee report (BEIR III 1980). The
BEIR III recommendations were increased slightly by EPA to reflect recent information on
the health effects of exposure to ionizing radiation. In early 1990, the National Academy of
Sciences published the results of the most recent studies of the health effects of ionizing
radiation, the BEIR V report, which increases the estimates of cancer risk by a factor of 3

to 5 over the BEIR III report. These increases are based primarily on a re-evaluation of the
doses received by the atomic bomb victims.

The quality of the analytical data used in a risk assessment depends on the adequacy of
the set of procedures that specify how samples were selected and handled (Energy Systems
1993b). Uncertainties associated with the data can include sampling errors, laboratory analysis
errors, and data analysis errors. Energy Systems QA/QC procedures (Kimbrough, Long, and
McMahon 1990) were used to minimize these uncertainties, which are expected to have a low
effect on either overestimating or underestimating the risks.

The more extensive the data base, the more certain are the results of the assessment.
The number of soil samples collected to represent ANAP contamination (19 soil samples, all
of which were analyzed for inorganics and uranium isotopes and 3 of which were analyzed for
organics) was relatively small, and it is unknown how representative the samples are of the
entire pipeline. According to EPA guidance (EPA 1992c), a minimum of 20 samples are
required to provide consistent estimates of the mean. In calculating the representative
concentrations for each ANAP COPC, the UCL95 was used as a conservative estimate of the
concentration to minimize the likelihood that exposures would be underestimated; the use of
this assumption could have moderately overestimated the risks.

As mentioned previously, in the analyses for metals (total metals only), risks could be
overestimated because the metals that are present were conservatively assumed to be in their
most toxic forms. Furthermore, not all the ANAP COPCs (Table 5.5) currently have toxicity
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values; this can lead to an underestimation of total risk because a quantitative analysis of such
chemicals was not possible.

In addition, some current analytical methods are limited in their ability to achieve
detection limits that are appropriate for use in a risk assessment. Therefore, risks may be
overestimated as a result of analyte concentrations being reported at the method detection

limit, which may be greater than the concentration at which adverse health effects would
occur.

Furthermore, in the absence of information on the toxicity of specific chemical mixtures,
additive risks and HIs were assumed (EPA 1989a). Limitations of using this approach for the
following: (1) the effects of a mixture of chemicals are generally unknown—it is possible that
the interactions could be synergistic or antagonistic; (2) the RfD/RfCs have different accuracy
and precision and are not based on the same severity or effect; and (3) HI adaptivity (or CDI
adaptivity) is most properly applied to compounds that induce the same effects by the same
mechanism. Therefore, the potential for occurrence of noncarcinogenic effects can be
overestimated for chemicals that act by different mechanisms and on different target organs.

Limitations of using this additive risk approach for multiple carcinogens include these:
(1) the SFs represent the upper 95th percentile estimate of potency; therefore, summing
individual risks can result in an excessively conservative estimate of total lifetime cancer risk
and (2) the target organs of multiple carcinogens may be different, so the risks would not be
additive. In the absence of data, adaptivity for risks and HIs was assumed for this BRA.
However, because total risks and HIs are usually driven by a few specific chemicals,

segregation of risks and HIs by target organ would not have resulted in significantly different
outcomes.

5.6 SUMMARY AND CONCLUSIONS
5.6.1 Contaminants of Potential Concern

Table 5.4 lists the ANAP COPCs that were evaluated quantitatively in this BRA.
Unacceptable carcinogenic risks (i.e., risks =1.0E-04) and/or noncarcinogenic HIs (i.e., Hls
21.0) were not found for any of these analytes.

Uranium-235, 2*U, and beryllium were identified as showing the highest carcinogenic
risks; however, for these three contaminants of concern, even under the conservative
residential scenario, individual risks were <82E-06 (Table 5.15). In addition, upon
comparison of the ANAP COPCs with background soil data (Energy Systems 1993c) (Sect.
5.2.3.7), the 2*U median concentration was below 2*U background concentrations on the
ORR (Appendix F, Table F.5a).

All HI values were low; the total cumulative HI was 5.2E-02 under the most conservative
residential scenario (Table 5.16).

5.62 Exposurc Assessment

Two exposure scenarios—a construction worker scenario and a residential scenario—were
evaluated in this BRA, and four primary routes of exposure (ingestion, inhalation, dermal
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contact, and external exposure) were identified and evaluated in terms of CD], risk, and HI
for each scenario.

Because the location of the pipeline is within the operational Y-12 Plant facility and
because the pipeline is buried underground (at a depth from 0.5 to 14 ft), a construction
worker was evaluated as the most reasonable and most likely receptor of ANAP soils. An
upper-bound on the risk to human receptors was evaluated using residential parameters to
provide managers with an estimate of potential risks that are conservative and unlikely to
underestimate exposure to future receptors of ANAP soils.

For the three ANAP contaminants of concern that were identified as showing the highest
carcinogenic risks (i.e., 2°U, 2*U, and beryllium) (Sect. 5.6.1), risk from the external exposure
pathway (for °U and #*U) and the ingestion and dermal contact pathways (for beryllium)
contributed mos: to the total cumulative carcinogenic risk.

5.63 Toxicity Assessment

No ANAP COPCs were identified as having unacceptable carcinogenic and/or systemic
effects to human health, i.e., risk =1.0E-04 and/or HI >1.0 (EPA 1989a). Both qualitative
and quantitative toxicity information for each COPC (Tables 5.4 and 5.5) can be found in
Sect. 5.4 of this BRA.

5.6.4 Risk Characterization

The results of the carcinogenic risk (Tables 5.13 and 5.15) and systemic toxicity (i.e., HI)
(Tables 5.14 and 5.16) assessments for the ANAP COPCs (Table 5.4) show no unacceptable
risks to human health via incidental ingestion of soil, inhalation of dust, dermal contact with
the soil, or external exposure to radionuclides in ANAP soils, under either the construction
worker or the residential land-use scenario. Note: EPA-approved guidelines (EPA 1989a) for
contaminated soils have three regions of concern for carcinogenic risk (risk <1.0E-06, no
concern; risk between 1.0E-06 and 1.0E-04, range of concern; and risk =1.0E-04,
unacceptable) and two areas of concern in terms of systemic risk (HI <1.0, no concern, and
HI =1.0, concern). :

In summary, the total cumulative pathway risk estimates (i.c., the sum of the risks from
all analytes across all pathways) for the carcinogenic ANAP COPCs were 1.9E-06 and 1.5E-05
for the construction worker and residential scenarios, respectively. Uranium-234 and 2*U
(external exposure pathway) and beryllium (incidental ingestion of soil pathway) were the
main contributors to the risk. Note that the 2*U median concentration was below 2*U
background concentrations on the ORR but was evaluated in this BRA because it was a site-
related COPC. Note also that beryllium is not believed to be related to ANAP operations.

The total cumulative pathway HI estimates for the noncarcinogenic ANAP COPCs were
4.7E-03 and 5.2E-02 for the construction worker and residential scenarios, respectively.
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6. CONCLUSIONS AND RECOMMENDATIONS

The objective of this investigation was to determine (1) whether ANAP had leaked, (2) if
potential contamination problems existed, and (3) what the risk was to human health from
exposure to the contaminated soils. Nineteen biased sampling locations (i.e., biased toward
likely leakage points) were selected where uranium, nickel, chromium, and leachable nitrogen
served as indicators of the leaks; every attempt was made to collect samples from directly
beneath the pipeline. The soils encountered during drilling were very tight clays and saprolite,
which inhibit fluid migrations. No gravel base was found in any of the 19 locations, suggesting
the possibility that the original pipeline was laid directly on the ground.

Historical information (i.e., visible pipeline breakage during construction and large
obvious leaks) indicated that ANAP had leaked; however, contaminated soils were removed
because of the threat they would pose to repair workers. Undetected leaks would have been
small and most likely located at joints in the pipeline; however, the soil surrounding ANAP
would have inhibited contaminant flow and kept these small leaks localized. Therefore,
finding a leak of this nature (i.e., very small) would be extremely difficult with a drilling rig
and would most likely require unearthing a significant portion of ANAP. However, unearthing
(i.e., remediating) large sections of ANAP, in order to characterize the pipeline, would have

required an enormous amount of public funds at a point when the risk to human receptors
was unknown.

Samples were analyzed for metals, nitrate/nitrite, and uranium isotopes; three samples
were analyzed for VOCs. Many of the metals, 2#U, and 2*U were within background levels
found on the ORR; hence, they were not within concentrations indicative of pipelinie leakage.
Nitrate/nitrite concentrations were above background levels but far below heaith-based action
levels. A pipeline leak would probably have resulted in uranium and nitrate/nitrite levels well
above health-based action levels; there were no sample analytical results at levels to suggest
a pipeline leak.

The results of the baseline human health risk assessment for the ANAP COPCs show
no unacceptable risks to human - health via incidental ingestion of soil, inhalation of dust,
dermal contact with the soil, or external exposure to radionuclides in the ANAP soils. In
summary, the total cumulative pathway risk estimates (i.c., the sum of the risks from all
analytes across all pathways) for the carcinogenic ANAP COPCs were 1.9E-06 and 1.5E-05
for the construction worker and residential scenarios, respectively. Uranium-235, U, and
beryllium were identified as showing the highest carcinogenic risks. The total cumulative
pathway HI estimates for the noncarcinogenic ANAP COPCs were 4.7E-03 and 5.2E-02 for
the construction worker and residential scenarios, respectively.

In conclusion, this investigation did not demonstrate through visual examination,
analytical results, or risk evaluation that ANAP had leaked. Major leaks were previously
identified and cleaned up, and minor leaks were difficult to find. The surrounding pipeline
soils were tight and impermeable; no gravel base was found for ANAP. The risks to human
health from exposure to the ANAP soils are below action levels; therefore, the results of this
investigation indicate that a low level of contamination does exist for ANAP; these levels are
not such that remediation is warranted.
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Additional information concerning the pipeline became available since the drafting of the
RI report. This information consists of internal correspondence dated October 7, 1987, that
was generated due to the removal of a section of pipeline during the construction of the
PIDAS corridor. The correspondence includes analytical sample results for three composite
soil samples and one water sample. The water sample was collected from fluid inside the
pipeline. Appendix G includes a copy of the internal correspondence with the analytical
results, a map showing soil sample locations, and pictures of the pipeline. The analytical
results help confirm the findings of the ANAP investigation in that the levels of analytes
detected do not warrant further remediation activities. The photographs show the pipeline

to be in excellent condition and give no indication that pipeline failure had occurred in this
location.
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1. INTRODUCTION AND SCOPE

A sampling and analysis plan was designed to characterize the potential effluents from
an Abandoned Nitric Acid Pipeline (ANAP) at the Oak Ridge Y-12 Plant, Oak Ridge,
Tennessee. This pipeline transported nitric acid and depleted and enriched uranium from
operations in Buildings 9206, 9212, and 9215 to the S-3 Pond. The effluent was kept acidic
to prevent metals from precipitating out in the pipeline.

Uranium isotopes for radionuclides and leachable nitrogen are proposed as the primary
contaminant indicators. In addition, metals and isotopic uranium will be measured. Samples
will be field screened for presence of organic chemicals above background. There are 19
sampling points with 3 possible samples per sampling point, or 57 total samples planned along
the approximately S000-ft pipeline. The pipeline is buried one to many feet below the surface
of the soil.

During review [letter of April 2, 1992 from C. S. Brown, Remedial Action Manager, EPA
Region IV, Atlanta, GA to W. N. Lingle, U.S. Department of Energy (DOE), Oak Ridge,

TN] of the sampling and analysis plan by the U.S. Environmental Protection Agency (EPA),
the Agency specified the following:

The action levels (for uranium and nitrate concentration) which
may trigger analysis of archived samples (i.e., samples other than
the shallower samples at each of the 19 sample locations) shall be
provided by DOE and approved by EPA and the TDEC
[Tennessee Department of Environment and Conservation]}, or
DOE may opt to analyze all 57 soil samples in lieu of establishing
the action levels.

This report addresses this request for action levels.

2. OBJECTIVE

The objective is to provide an action level for uranium and for nitrate in soils at the
ANAP location. Each action level will be used to decide whether analysis of additional
samples beyond the one per sampling location will be prudent. It is assumed that the first
sample to be analyzed is below the pipeline.

3. TECHNICAL PROCEDURE

Action level is defined as a set level/limit that, if deviated from, results in a specified
course of action. In this case, the specified course of action is to analyze additional samples
at each sampling point up to (57-19) 38 more soil samples.
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A three-part procedure was followed:

1. Are there published values that could be used as action levels?

2. In the absence of published values, are there published procedures that could be
used to generate action levels?

3. Inthe absence of published methods, what rationale could be used to provide action
levels?

4. FINDINGS

The findings for each of the three steps are provided below:

1. Are there any published values for uranium and nitrate in soil that could be used as
action levels?

A. Standards Published for Uranium

Published standards for uranium levels in soil appear in the Nuclear Regulatory
Commission (NRC's) Branch Technical Position published in 46 F.R. 52061 (October 23,
1981). This document established cleanup standards for decontamination and
decommissioning of soil. The standards apply to 1) acceptable levels of remediation to
release a site from further obligations, and 2) on-site burial criteria. The published standards
establish the following levels:

¢ for natural uranium, 10 pCi/g,
e for depleted uranium, 35 pCi/g, and
e for enriched uranium, 30 pCi/g.

These numbers have not yet been finally promulgated, but the NRC is using them until a final
rule is established. Their use was recently ratified by the NRC in the "Action Plan to Insure
Timely Cleanup of Site Decommissioning Management Plan Sites," 57 F.R. 13389 (April 16,
1992). Though not finally codified, the NRC deems these standards "sufficient" and continues
to use them. Neither a government agency nor a private party has contested the validity of
the standards in court, where they would be strengthened if upheld. The NRC is continuing
the rule making process to ensure the acceptance of the standards and expects to promulgate
a final rule in 10 C.F.R. Part 20 by late 1994 or 1995. (Telephone conversation with Jerry
Swift, U.S. Nuclear Regulatory Commission [(301) 504-2609] August 17, 1992).

There are no other known published values for uranium in soil; there are certain
published exposure limits. The first comes from DOE Order 5400.5 and states that for all
manmade radionuclides the criterion continuous concentration (CCC) is established at 1
rad/day. The second source is in 40 C.F.R. Section 141.16, which states the cumulative
maximum safe dose is 4 mrem/year for manmade radionuclides in the domestic water supply.
Another published value appears in the Safe Drinking Water Act (SDWA), which sets a
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maximum contaminant level (MCL) for manmade radionuclides at 4 mrem/year. [Note: A
proposed rule published in 56 F.R. 33050 and filed on July 18, 1991, is expected to become
final in April, 1993; it draws a distinction between natural uranium and other radionuclides,
setting an MCL of 30 ug/L (30 pCi/L). This is contrasted with the limit for naturally
occurring uranium, which is 20 pg/L. All other manmade radionuclides will not exceed 4

mrem/year.]

None of these values is deemed appropriate to provide an action level at the Y-12
ANAP.

B. Standards Published for Nitrate

Linda Houlberg, a specialist in compliance regulations with Martin Marietta Energy
Systems, was contacted [at (615) 574-7763] about action levels or ARARs for nitrate. She
expressed the upinion that the only levels published were the MCLs for nitrate in
groundwater. She indicated that it could be used although that standard is not official. She
suggested that Andy Benford at the State Division of Superfund [(615) 741-6287] be
contacted since Tennessee has recently drafted some standards for soil cleanup. Ms.
Houlberg also gave nitrate numbers found in the Integrated Risk Information System (IRIS).
The action level for chronic oral exposure to nitrate is 1.60E + 0 mg/kg/day. The same value
is given for subchronic exposure to nitrate in the Health Effects Assessment Summary Tables
(HEAST). Ms. Houlberg siated that the IRIS is acceptable in the regulatory world, while the
HEAST standards are usually used only as a secondary source of authority. In this case, they
are identical so the distinction is not important.

Ms. Houlberg also cited 57 F.R. 21450, a proposed rule dated May 20, 1992, which
proposed two ways to identify hazardous waste in soil. The first is the Concentration-Based
Exemption Criteria (CBEC) standard, but the list included in the Federal Register does not
include nitrate in its total of 200 chemicals. The second method expands the existing list of
hazardous chemicals but again does not include nitrate.

Andy Benford of the Tennessee Division of Superfund [(615) 741-6287] was contacted.
He stated that the draft rule Tennessee recently filed contains cleanup standards for soil and
covers the chemicals present on 90 percent of Superfund sites within the state. He stated
that nitrate was not a chemical of concern on these sites and was not deemed of sufficient
concern to be put on the state list. He was unaware of any standard at the federal level that
would apply to nitrate in soil. Mr. Benford also referred SAIC to the CBEC method which
uses a two-tier approach to a specific chemical. First, it examines ingestion by a child with
a 10° (with a cap on the number at 1,000 ppm) or; second, if the TCLP extractable
concentration is less than 10 times MCL, the contaminate would not require remediation.
(There is no TCLP level given for nitrate so the second method could not apply.)

The only published limits on nitrates appear in the EPA Drinking Water Health
Advisories, U.S. Environmental Protection Agency, Office of Drinking Water, Final Health
Advisories, 52 F.R. 34294 (September 10, 1987), 54 F.R. 7599 (February 22, 1989), and 55
F.R. 29893 (July 23, 1990). For a child, the 1-day advisory level is "NA" (not applicable); the
10-day advisory level is 10,000 ug/L; and for longer term exposures for a child, the level is
listed as "NA." All the adult exposure levels for nitrate are listed as "NA."

None of these values is deemed appropriate to provide an action level at the Y-12
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ANAP.

2. If there are no published values, are there published procedures which could be used to
generate action levels?

A. Procedures for Risk-Based Preliminary Remediation Goals for Uranium

It is possible that a remedial goal might also serve as an action goal. Equations for risk-
based PRGs for soil under a commercial/industrial scenario are given in Chapter 4 of U.S.
EPA Risk Assessment Guidance for Superfund: Volume I- Human Health Evaluation Manual
Part B, Development of Risk-Based Preliminary Remediation Goals, Office of Emergency and
Remedial Action, Publication 9285.7-01B, Dec. 1991 (Hereafter referred to as RAGS Vol.I
Part B). The equation used herein was taken from RAGS Vol. I Part B, as modified per
memo from Mark Stack, 9/2/92 (SAIC accession number 380.920908.004). Slope factors were
taken from the 1992 Heast table update.

Because the assumed s0il contaminants are process waste, it is not clear that they would
be in secular equilibrium. However, it would be pruder:t to calculate the concentrations of
B3 decay products as though they were in equilibrium with the 2*U measured, so values
reported for 2*U include risk from the decay products. Slope factors are the same for 2U
and 2%U plus its decay products (P*U+D).

The governing equation is:

) 1x10¢
C. = -
pCi/gsoil [ED x (ingestion term + air term « external term))

Definitions of the terms and their values, as well as the steps involved in the calculations, are
shown in Attachment A. Default parameter values given by U.S.EPA [RAGS Vol. I Part B
and Health Effects Assessment Summary Tables, Annual Update (1992)] were used in the
calculations. The calculated soil PRG values are:

»y 1.6 pCilg
»u 02 pCifg
=y 1.4 pGijg

These PRGs are considerably below the U.S.DOE standards for uranium in soil described in
Section 4.1.A above. The numbers are risk-based cleanup goals. The question being
addressed in this study is whether a leak occurred in the pipeline, not the limits to which the
leak-contaminated soils must be cleaned. Therefore, this approach and these values do not
fit the needs and cannot be applied in any reasonable manner.

B. Procedures For Nitrate Risk-Based Preliminary Remediation Goals

The assumption, once again, is that a remedial goal could serve as an action goal. Where
no action level exists for a chemical, one can be calculated using the same method found in
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RAG:s I Part B which is similar to the one used above for uranium. The default equation for
nitrate as the chemical of concern, which allows for no site specific information, uses the
number from IRIS--1.6 mg/kg per day-- and disregards any information on oral and inhalation
cancer slope factors. The calculations cover noncarcinogenic ingestion effects. Since nitrate
volatility is low, inhalation effects would be negligible. The results for the various categories
of exposure are as follows:

1. Soil, residential: 4.3 x 10° mg/kg;
2. Soil, commercial/industrial: 3.3 x 10° mg/kg.

There appear to be no problems with the formulas nor the underlying assumptions, but
the resulting levels appear too high to be of practical value.

3. If there are no published standards or no published method, what rationale could be used
to provide action levels?

A. Rationales to Set Uranium Action Levels

Some measurements of uranium levels taken around the Y-12 site could be useful. The
Martin Marietta Energy Systems, Oak Ridge Reservation Environmental Report for 1988, May
1989, ES/ESH-8/V1, contains some findings of s0il concentrations of radionuclides. The
method involved taking samples from designated places on the Oak Ridge Reservation and
then taking other samgl”es from stations outside the Reservation. Table 1 shows
concentrations for 24U, U, and 2*U from three locations near Y-12. The map in the
appendix shows the approximate sampling locations.

Sample concentrations from those sampling stations located near the Y-12 site can be
compared with below pipeline samples. If the values are sufficiently different, it would be
possible to simply use a factor of x times the level normally found on the Y-12 site to trigger
additional sample analyses for uranium. A factor of 3X the mean of the samples could serve
as an action level.

B. Rationales to Set Nitrate Levels

The difficulty with using established standards for nitrate is that nitrate is easily
transported in soill. While it may accumulate in the soil, it will more likely undergo
denitrification by micro-organisms; it may be taken up by assimilatory reduction; it may be
used by micro-organisms as an electron acceptor; it may leach to deeper soil levels or into the
groundwater; or it may be transported off-site by run-off. Paul, E. A., and Clark, F. E., Soil
Micro-Biology and Bio-Chemistry, Academic Press, Inc., San Diego. 1989.

Use of the Human Health Evaluation Manual default equation may be questionable for
nitrate since it is not "a chemical of concern” for most Superfund sites (telephone
conversation with Andy Benford, Tennessee Division of Superfund on August 6, 1992). The
State of Tennessee did not even include nitrate in its proposed soil cleanup standards issued
on August 4, 1992. Similarly, the State of Oregon, which promulgated rules for
environmental cleanup standards in soil that became effective on June 10, 1992, has not
included nitrate in its listings. Environmental Cleanup Rules, Oregon Administrative Rules 340-
122-010 - 340-122-110.
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‘Table 1. 1988 Uranium Concentrations in Soil

Concentration (pCi/g dry wt)
Number of

Y-12 location samples Maximum  Minimum = Average S.E.

¥y
40 4 11 0.76 0.92 0.077
s 4 5.1 0.73 2.5 0.94
46 4 0.76 0.59 0.68 0.033
Summary 5.1 0.59 1.37

a3y
40 4 0.068 0.046 0.055 0.0046
456 4 0.49 0.032 0.22 0.096
46 4 0.070 0.049 0.061 0.0046
Summary 0.49 0.032 0.112

vy
40 0.62 0.46 0.53 0.036
45 86 0.68 35 1.7
46 038 0.32 0.36 0.013
Summary 86 0.32 1.46

S.E. = Standard deviation about the average (as used in Martin Marietta Energy Systems, Oak Ridge Reservation
[Environmental Repont for 1988, Volume 2, Data Presentation, ES/ESH-8/V2, May 1989, Pages 168 - 170).

Even though the nitrate situation is technically and regulatorily shaky, there is a rationale
for providing an action level for nitrate. In the absence of known background data, no
comparison can be made between background and under-the-pipeline nitrate measurements.
However, a comparison can be made among the under-the-pipeline nitrate measurements.
The mean, maximum, minimum and other statistical values would be determined for the 19
samples. When the observed pipeline concentration at a given location exceeds the mean by
a factor of 2, then additional samples would be analyzed at that location.

Another more .iable chemical-a metal--should be used to set an action level. A
comparison can be made between sample concentrations from those sampling stations on the
reservation located near the Y-12 site with those samples taken below the pipeline. If the
range is sufficiently different, it would be possible to simply use a factor of x times the level
normally found on the Y-12 site to trigger additional sample analyses for the metals.
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5. RECOMMENDATIONS FOR ACTION LEVELS

There are neither published values nor published useful methods for recognizing action
levels for uranium and nitrates in soil. A systematic search of various sources was made to

satisfy most persons that this is, indeed, the case. Therefore, an alternate rationale was
developed.

The rationale for uranium is to compare the observed concentration (the sample directly
under the pipelinc) at each of the 19 sampling locations of the pipeline with observed
background concentration. The observed concentrations for the three sampling locations near
Y-12 are for the uranium series (see Table 2 below):

Table 2. Concentration (pCi/g dry wt)

Isotope Maximum Minimum Average
By 5.1 0.59 1.37
B3y 0.49 0.032 0.112
By 86 0.32 1.46

These values can be used until better background measurements become available. When
the observed pipeline concentration for uranjium radionuclides exceeds the mean by a factor
of 3, it is recommended that additional samples be analyzed. Data from the additional
samples will better substantiate that particular location actually has a uranium level above
background, and, therefore, may represent a leak. [An alternative to the above action is to
use an action level that is a factor of 0.1 of the maximum observed background
concentration.)

There is a recommended action level for nitrate. Even though this compound is
ubiquitous in the environment, and nitrogen dynamics are so varied that it is possible that
most nitrates may have washed into the groundwater, there is a possible action level. Because
there are no known measurement data for nitrates in soil near Y-12, the rationale requires
results of the 19 samples. When the observed pipeline concentration at a given location
exceeds the mean by a factor of 2, then additional samples would be analyzed at that location.
[An alternative to the above action level is to use a factor of 0.1 of the maximum observed
background concentration.)

An alternative to nitrate is to use a metal. The sampling plan specifies that metals are
to be measured; metals are more chemically stable in the environment than nitrogen.
Therefore, the need for an action level should not be one for nitrate but one for another
more environmentally stable chemical such as a metal. Then rationale should be similar to
the one for uranium. Compare the observed concentration of the metal (the sample below
the pipeline) to the observed background concentration. If the pipeline value exceeds the
mean background level by a factor of 3, take more samples. No background levels for metals
were found in the Oak Ridge Reservation Environmental Report for 1988, Volume 2: Data
Presentation. May 1989. ES/ESH-8/V2. Background measurements for these metals are
being gathered now to permit quantitative comparisons resulting in action level. It is
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recommended that such metals as chromium and nickel be considered for the action level
decisions. [An alternative is that if the pipeline value exceeds the maximum observed
. background concentration by a factor of 0.1, then analyze more samples.]



' Ml xnoxviere

Source: Martin Marietta Energy Systems, Inc., Oa~ Ridge Reservation Environmental Report for 1988, Volume 2: Data Presentation.
May 1989. ES/ESH-8/V2, pg. 157.

Figure 2.4.4. ORNL Perimeter and ORR Grass and Soil Mositoriag Locations.
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Attachment A. Calculation of Soil PRGs for Uranium

Equations for risk-based PRGs for soil given in Chapter 4 of RAGS Vol.I Part B are
based on the assumption that the target incremental lifetime risk from exposure to the
contaminant in question is 1 x10%. The standard equation to calculate risk under the given
scenario is then solved for soil contaminant concentration. The equation used herein was
taken from RAGS Vol. I Part B, as modified per memo from Mark Stack, 9/292 (SAIC
accession number 380.920908.004).

The governing equation is:

- 1 x10¢
Soil PRG (pCi/g soil) (ED x [Ingestion term + Air term + External term])

Where:
ED = Exposure duration
Ingestion term = SF, x 10° g/mg x EF x IR,
Air (inhalation) term = SF; x 10° g/kg x EF x IR,;, x 1/PEF
External term = SF, x (1-S,) x T,
SF, = Slope factor for ingestion of soil (risk/yr p~r pCi/g)
EF = Exposure frequency (days)
IR,,; = Daily soil ingestion rate (mg/day)
SF, = Slope factor for inhalation (risk/yr per pCi/g)
IR,, = Daily inhalation rate (m*/day)
PEF = Particle emmmission factor (m*/kg)
SF, = Slope factor for external irradiation (risk/yr per pCi/g)
S, = Gamma shielding factor (unitless)
T, = Gamma exposure factor (unitless)

The values used for these parameters were default values given by U.S.EPA [RAGS Vol. 1
Part B and Health Effects Assessment Summary Tables, Annual Update (1992)]. They are as
follows: :

ED = 25 yr

EF = 250 days/yr

IR.‘, = 20 m:’,
PEF = 4.6 x:(;‘ym’/kx

S, = 02
T, =10

The calculations of PRGs are shown below:

Ingestion term:  SF, x 10 g/mg x EF x IR = 12.5 x SF,
Inhalation term: SF, x 10° gkg x EF x IR,,, x 1/PEF = 1.087 x10? x SF,
External term:  SF, x (1-§,) x T, = (0.8 x SF,

Slope factors (SFs) (HEAST, 1992 Annual Update) are shown in the following table:
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Slope Factors for Uranium Isotope Exposure in Soil

(Risk/yr per pCi/g soil)
Isotope SF, SF, SF,
By 1.6 x10M 26 x10* 3.0 x10M
By 1.6 x10™ 2.5 x10°® 24 x107
By 2.8 x10M 52 x10°® 3.6 x10°®

The intermediate steps of the calculation are summarized in the following table:

Intermediate Calculations of PRG for Uranium in Soil

(Risk per pCi/g soil)
Isotope Ingestion/yr Airjyr External/yr Totalfyr Total
lifetime
By 2.0 x101° 2.8 x10M 2.4 x10° 24 x10® 6.1 x107
By 2.0 x101° 2.7 x10M 1.9 x107 19 x107 4.8 x10%
By 3.5 x101° 5.6 x10M 29 x10°® 29 x10* 73 x107

The PRG is found by dividing the target lifetime risk increment, 1 x10%, by the lifetime risk

factor. The calculated soil PRG values are:

By 1 x10%.1 x107 = 1.6 pCifg
DY 1 x10%4.8 x10° = 0.2 pCijg
BU 1 x1097.3 x107 = 1.4 pCifg
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Technicai Memorandum

Results of Phase 1 -
Reconnaissance Surface Geophysical Surveying to
 Detect an Abandoned Nitric Acid Pipeline
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee
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Summary

Reconnaissance surface geophysical surveying (testing) was conducted at the Oak Ridge
Y-12 Plant, Oak Ridge, Tennessee. The objective of the surveying was to evaluate the
feasibility of using surface geophysical methods to detect an abandoned nitric acid pipeline.
According to as-built diagrams, the geophysical target is a 1.5- to 3-inch (3.8- to
7.6-centimeter) diameter stainless steel pipe with a high concentration of nickel (brand name
monel). The pipeline is approximately I mile in length, transacting the facility in an east-west
direction. Maximum depth to the target is less than 15 feet (4.6 meters). Prior to geophysical
surveying, the anticipated location of the pipeline was land surveyed and staked at 50-foot
(15.2-meter) intervals based on the as-built diagrams.

A total of 4 representative sites were investigated. The geophysical surveying consisted
of collecting data along transects oriented in a north-south direction, approximately
perpendicular to and centered on staked locations, and sweeps or general walk-arounds in the
near vicinity of the pipeline. Geophysical methods that were tested included electromagnetics

(EM), ground-penetrating radar (GPR), and magnetics. Results of the surveying are
summarized below.

¢ The pipeline can be considered geophysically non-magnetic and non-electrical. Sweeping
within inches of an exposed section of the pipe with a metal locator indicated no
magnetic response. Placing an inductive current source around the pipe and sweeping
with the metal locator also resulted in no response. These observations are consistent
with a stainless steel pipe that has a high concentration of nickel.

e The presence of numerous cultural features (e.g., power lines, buildings, other buried
pipelines, etc.) has an adverse affect on the quality of EM and magnetic data. Such
features are expected to have adverse affects on data quality for most geophysical
methods and techniques except GPR.

e High-quality GPR data that indicated the presence of pipes were collected along some
transects located on asphalt; poorer quality data were collected along adjacent transects
located on grass. The difference in quality is probably related to different types of soil/fill
and varying degrees of soil-moisture content. It is suspected that soil/fill beneath roads
is more permeable and relatively dry as compared to adjacent areas. Beneath grassy
areas, data quality degrades due to absorption of GPR energy by partially saturated siit
and clay-nch soils. Uslng a longer wavelength antenna than was used in the
reconnaissance surveying in order to achieve greater depths of penetration would not
provide the needed resolution to detect the relatively small pipeline.

Based on results of testing, it is reccommended that no additional geophysical surveying
be conducted to help define the presence/location of the pipeline. Future efforts should
concentrate on a strategy of selective subsurface sampling using as-built diagrams to guide the
choice of sample locations.
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Introduction

Reconnaissance surface geophysical surveying (testing) was conducted by personnel
from Science Applications International Corporation (SAIC) beiween June 1S5 and 16, 1992,
in the vicinity of Oak Ridge Y-12 Plant, Oak Ridge, Tennessee (Figure 1). The work was
performed for the Environmental Restoration Division, Oak Ridge Y-12 Plant, in support
of environmerital study and remediation at the facility. The objective of the surveying was
to evaluate the feasibility of using surface geophysical methods to detect an abandoned
pipeline. Frequency-domain electromagnetic (EM), ground-penetrating radar (GPR, using
2 300 megaHertz [MHz] antenna), and total-field/gradient/metal-locator magnetic
techniques were evaluated. This report summarizes results of the reconnaissance surveying.

Based .on as-built diagrams, the geophysical target is a 1.5- to 3-inch (3.83- to 7.6-
centimeter) diameter stainless steel pipe that has a high concentration of nickel (brand
name monel). Maximum depth to the target was assumed to be less than 15 feet (ft; 4.6
meters [m]). The strategy for using surface geophysical methods to delineate this target was
divided into two phases because of anticipated uncertainties in detecting the target and
collecting high-quality data. These uncertainties are associated with properties of the target
(i.e., stainless steel with a high concentration of nickel is relatively non-magnetic and non-
electrical); effects from near-surface cultural features (e.g.,EM and magnetic interferences
due to buildings, overhead and buried power lines, and other buried objects); and physical
properties of near-surface soilffill (i.e., material comprised mostly of silt and clay with a
high soil-moisture content would result in attenuation of GPR signals).

Phase 1 consisted of reconnaissance surveying which included a walking tour of the
Oak Ridge Y-12 Plant, a review of pertinent information including as-built diagrams of the
pipeline, and tests of geophysical methods in the vicinity of exposed and buried portions of
the pipeline. Based on an evaluation of the results from Phase 1, it is recommended that
a second phase, consisting of extensive geophysical surveying over the entire length of the
pipeline, not be performed.

Description of Target

The construction of the pipeline was completed in October, 1951 (SAIC, 1992). It
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Fig. 1. Index map (base map: USGS, 1989).
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was used to transport effluent from Building 9999, located in the north-central portion of
the facility, to the former S-3 Ponds that were located along the western boundary and is
curreatly the site of an asphalt-covered parking lot (Figure 2). The effluent consisted of
nitric acid with depleted uranium in solution that was produced during a uranium recovery
process. The effluent was kept acidic to avoid a buildup of solid sludge in the S-3 Ponds.
The total volume of wastes discharged to the ponds is estimated to have averaged about
§,000 gallons per day. The pipeline was abandoned in 1983 and was reportedly flushed and
plugged with grout or concrete. Some records indicate that sections of the pipeline were
not grouted.

The pipeline extends approximately 4800 ft (1460 m), the majority of which runs
through the secured area of the Oak Ridge Y-12 Plant. Sections of the pipeline bave boen
removed and/or renovated when in the path of new plant construction. Although as-built
diagrams indicate that it was constructed of 1.5-to 3-inch (3.8- to 7.6-centimeter) diameter
stainless stee! pipe, some sources indicate that 6-inch (15.2-centimeter) diameter pipe may
have been used in several sections (SAIC, 1992). In addition, available information indicates
that it was buried at least 1 foot (0.3 m) throughout its length with average and maximum
depths of about 6 ft (1.8 m) and 15 ft (4.6 m), respectively. The pipeline has many turns,
bends, and welded joints along its course.

Geophysical Surveying

As part of the field sampling effort and prior to reconnaissance geophysical
surveying, the anticipated location of the pipeline was land surveyed and staked using
available as-built diagrams. The projected location was staked at SO-ft (15.2-m) intervals and
at all urns and bends. Geophysical surveying consisted of collecting data in the vicinity of
exposed and buried sections of the pipeline and qualitatively evaluating whether the pipeline
was detectable and the effects of cultural interferences on data quality. Data were collected
either along transects oriented perpendicular to and centered on the staked locations or by
sweeping (i.c.,general walk-around) in the near vicinity of stakes. A total of four sites were
investigated and are considered representative of conditions that would be encountered in
more detailed geophysical surveying.

The equipment used in surveying included a Geonics EM-31D ground-conductivity
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meter, 8 GSSI SIR-3 GPR system with 300 MHz anteans, a GSM GEM-19 proton-
precession magnetometer/gradiometer, and a Schondstedt MAC-S!B metal locator. Table
1 summarizes typical resolution and accuracy of the various equipment and expected
magnitude or type of anomaly produced by a typical small-diameter steel pipe.

Table 1. Typical Resolution and Overall Accuracy for Equipment Used

Geonics EM-31D ground
conductivity meter

OEM GSM-19 protoa precession
magnetometsr/gradiometer

GSS! SIR-3 ground penetrating
radar with 300 MHz antenna

Schondstedt MAC 31D metal

. Presence of silt and clay results in significant atteaustion of GPR signals.

®®  Order-of-magnitude estimate for a 2-inch diameter sige] cylinder, extending east t0 west; based
on the following (ses Breiner, 1973, p. 27):

2kFeR?

maximum apomaly = = 188aT

where k= magnetic susceptibility (= 8 cgs),
F = total field (54,0001T),

R = ndius of cylinder (= 2.54cm; i.e.,] inch), and
r = distance between sensor and cylinder (= 305 cm; i.e., 10 ).
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Testing Site #1 was located near the former S-3 Ponds, in the vicinity of two exposed
sections of pipe (Figure 3). Data were collected along a transect oriented perpendicular to
the pipeline and centered about 20 ft (6.1 m) west of survey 1.D. 3+50.00. The transect was
positioned between the two exposed sections of pipe which are separated by 40 ft (12 m).
Estimated depth to the pipe is 3 t (1 m). The diameter of the pipe is 1.5 inches (3.8
centimeters); some brownish discolorstion of the pipe was noted.

Figures 4 and Sdepict a GPR time section and total-fleld/gradient magnetic profiles,
respectively, that were collected along the transect. The GPR time section clearly indicates
the presence of two small-diameter pipes; one at the expected location of the pipeline
(station 0) and another about 8 ft (2.4 m) to the south (station 8). Although evident on the
GPR time section, the magnetic profiles do not clearly indicate the presence of pipes. Two
distinct dipolar anomalies (i.c., high-low signature) are expected on the profiles but not
observed. The anomalies which are observed (i.e.,a relatively straight-line profile would be
expected for normal conditions with no anomalies) are belisved to be related to a culvert
that is located about 15 ft (4.6 m) north of the transect and to overhead power lines which
perpendicularly cross the transect between stations 8 and 16.

Supporting the observation that the pipeline is non-magnetic, sweeping within inches
of exposed pipe with the metal locator indicated no magnetic response. Placing an inductive
current source around the pipe and sweeping with the metal locator also resulted in no
response. Lack of response Indicates that the pipeline is both non-magnetic and non-
electrical in terms of being detectable by surface geophysical methods. This interpretation
is consistent with a stainless steel pipe that has a high concentration of nickel.

Testing Site #2

Testing Site #2 was located directly southeast of building 9420 (see Figure 3). The
pipeline is at a depth of about 11 ft (3.4 m) in this area. GPR data were collected along a
transect located on asphalt and centered on survey 1.D. 8+50.00. The GPR time sections
(data not presented) did not indicate the presence of a pipe. Poor depth of penetration is
noted and attributed to absorption of GPR signals by the presence of silt and clay in the
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soil/fill at this gite. Soils in the vicinity of the Oak Ridge Y-12 Plant are predominately silts
and clays (Battelle, 1989). Other geophysical methods were not tried at this site because
of the presence of vehicles, trucks, and a chain-link fence in the immediate vicinity of the
transect.

Testing Site #3

Testing Site #3 was located directly south of buildings 9983-1 and 9103 (Figure 6).
GPR data were collected along transects centered on survey 1.D.s 35+00.00, 35+ 50.00,
36+25.00(one half the distance between 36+00.00and 36+50.00),37+00.00,and 37+ 16.00
(one half the distance between survey 1.D. 37+00.00 and chain-link located to the east).
The pipeline is at a depth of about 3 ft (1 m) in this area.

All GPR time sections (data not presented) indicated poor depth of penetration; no
indications of a pipeline were evident. Of particular importance is the transect centered on
survey 1.D. 35+50.00. As noted by signs in the area, this transect crossed another buried
pipeline which originates from building 9103. There was no indication of the pipeline on
the GPR time section. Sweeping with the metal locator, however, did indicate the presence
of this second pipeline. Lack of detection is attributed to poor depth of penetration related
to the presence of silt and clay within the soil/fill at this site.

To further assess data quality, GPR transects were collected near another pipeline
which feeds into an open storm drain in the area. The location of the pipeline was clearly
visible; depth to the pipeline is about 3 ft (1 m). Again, no indication of a pipeline is noted
on the GPR time section and is attributed to poor depth of penetration related to properties
of the near-surface soil.

EM and magnetic sweeps conducted in the area did not detect the pipeline.
Interferences from nearby cultural features which included buildings, power lines, and power
transformers were noted. These interferences would have a significant affect on data quality
for any detailed geophysical surveying in this area.

Testing Site #4

Testing Site #4 was located about 250 ft (76 m) west of building 9983-72 (Figure 7).
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Transects were centered on survey 1.D.5'20+450.00(on asphalt), 20+80.00(30 t [9 m) east

of survey 1.D. 20+50.00;0n grass), and 21+00.00. Figures 8 and 9 depict GPR time sections

for data collected on asphalt and grass, respectively. The former time section clearly 9
indicates the presence of two pipes; one pips (station 0) is at the expected location of the

pipeline but may actually be a culvert which was observed between two storm drains. A

second pipe is observed 12 (3.7 m) to the south (station 12). The latter time section was

collected about 30 A (9 m) to the east of the first time section, on a grass surface. Poor

depth of resolution is noted. The known location of the culvert is partially discernible on

the section. The lack of resolution is due to poor depth of penetration and is attributed to

absorption of GPR signals by the presence of silt and clay in the soli/flll,

Conclusions and Recommendations

Results of the reconnaissance surface geophysical surveying are summarized below.

o The pipeline can be considered geophysically non-magnetic and non-electrical.
Sweeping within inches of exposed pipe with a metal locator indicated no magnetic
response. Placing an inductive current source around the pipe and sweeping with
the metal locator also resulted in no response. Sweeping with the ground- .
conductivity meter and magnetometer resulted in negligible responses. These
observations are consistent with a stainless steel pipe that has a high concentration
of nickel.

e The presence of numerous cultural festures (e.g., power lines, buildings, other
buried pipelines, etc.) has an adverse affect on the quality of EM and magnetic
data. Such features are expected to have an adverse affect on data quality for
most surface geophysical methods except GPR.

e High-quality GPR dsta that indicated the presence of pipes were collected along
some transects located on asphalt; poorer quality data were collected along
adjacent transects located on grass. The diffivence in quality is probably
related to different types of soil/fill. It is suspected that soil/fill beneath roads is
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more permeable and relatively dry as compared 0 adjacent areas. Beneath grassy
areas, data quality degrades due to absorption of GPR energy by partially
saurated siit and clay-rich solls. Using & longer wavelength anteana than was used
in the reconnaissance surveying in order to achisve grester depths of penetration
would not provide needed resolution to detect the relatively small pipeline.

Based on results of testing, it is recommended that 8o additional geophysical
surveying be conducted to help define the presence/location of the pipeline. Future efforts

should concentrate on a strategy of selective subsurface sampling using as-bullt diagrams o
guide the cholce of sample locations.
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Signatory of Report

Flold Work: June 15 and 16, 1992

Field Crew: Brian Damista, SAIC - Boulder, CO
Greg Van, SAIC - Boulder, CO
Kurt Oschmann, SAIC - Oak Ridge, TN
Rocky Walker, DOE - Osk Ridge, TN

Equipment: 1 AST 386SX portable computer
1 Geonics EM-31D ground conductivity meter
1 GSSI SIR-3 ground-penetrating radar system with 300 MHz antenns

1 GSM GEM-19 proton-precession magnetometer/gradiometer
1 Schondstedt MAC-SIB mutal locator

Prepared by: Brian Damista, SAIC - Boulder, CO
Greg Van, SAIC - Boulder, CO

Responsibility for Contents: _Eorrdan Lok

Brian Damiata
Supervisory Geophysicist

Date: 4/"!&
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PROJECT SAMPLING LOG



BorinQVNo.zs

Pg A of 1 Date:1-29-93

Coordinates: B 55889.05 N 30703.63 Blevation: 992-69

Depth (ft)

Ddlcription

25“05

Weathered shale with silts 30% and clay 30%.
Weathering reddish colored stain on shale.
Shale is lightly grey(5G 6/1)

Weathered shale with 40% clays, 10% silts.
saprolitic material. Shale is light grey
with greenish tint. Some small angular
black pieces.

Weathered shale, silts, and clays. A few
pieces of gravel road fill.

Broken shale bedrock. Distinctly different
co;gr than before. Dark grey (3N3). Some
sand.




Boring No.:9

_pg .2 of 31 Date:2-2-93

Coordinates: B 54811.05 N 30696.61 Elevation: 1014.52

Depth (ft)

Deucr{g&}on

0-§

approx. 8

Small shale fragments mixed with clay and
mud. Some small black pieces (not sure what
this is). A few pieces of road gravel.

Shale is light green/grey.

Small shale fragments mixed with clay and
mud. High clay and moisture content. Shale
is pale yellowish green when fresh 10 G 7/2

Highly weathered shale mixed with 60% clay.

High moisture content. Shale residual, clay
and mud.

Saprolitic shale, silts and clay. Dark
staining on the shale moisture content is
less than before.

Weathered shale saprolitic fragments mixed
with silts and some clays. Lower moisture
content.

Weathered shale fragments, sand, silt with
little clay. Powdery texture.




Boriqg No.:10A

Pg .1 of 1 |Date:1-30-93

Coordinates: E 54620.04 N 30672.98

Elevation: 1014.41

Depth (ft)

Description

0-4

8-10

11-13

14-16

Fill derived gravels, poorly sorted, light
grey to moderate yellowish brown 10YR 5/4.
Some small black pieces.

Muddy clay, dark yellowish orange 10YR 6/6
possibly small pieces of greenish colored
weathered shale

Highl{ weathered shale and clay, saprolite
material, dark yellowish orange 10YR 6/6

Weathered shale and clay, some silts, dusky
yellow 5Y 6/R

Weathered shale and clay, some silts, pale
olive (fresh color) shale 10Y6/2

Weathered shale and clay, some sandy
material.
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‘Boring No.:11 pg 1 of _1_ Date:1-27-93 .
Coordinates: E 30632.07 N 54315.03 Elevation: 998.04
DgPth (£t) Descrigtion

0-5 overburden, brown, crmbly, some red brick at
0.5 ft., silty

6.5 clay, moist, grayish green, dense

clay in top, dry silty clay in bottom

Hit rock at approx. 14.5 ft. Took sample.
Got 6in. recovery. Gray shale, wet, broken,
crumbly.

Stopped hole at 14.5ft.
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Boring No.:14 pg _1_of _1 Date:1-28-93
Coordinates: E 53810.25 N 30566.06 Elevation: 1014.32

Depth (ft) Descrigtion

1-5 Brown , silty, loose, some moisture, clayey
dirt.

7-9 Clay, reddish brown, gray blobs, few black
spots like lignite, dense.

Clay, hard, dry, reddish brown, gray lenses,
hard black lens about 3in. thick, not sure
what this is.

Clay same as above, not as much black lens.

Clay same, hard, dense, black lenses could
be lignite or weathered shale.

Clay, brown, silty, slight sand, weathered
rock, wet, water.




 Boring No.:15A

Pg .1 _of 1  |Date:2-3-93

Coordinates: E $3321.46 N 30501.79 Elevation:1014.63‘

Depth (ft)

Description

4-6

7-9

10-12

13-15

17-17.5

Saprolitic shale with high clay and moisture
content. Some small shale fragments light
green to grey in color.

Same as above but with less moisture and
more silts.

Weathered shale mixed with silts and sands.
Moisture content is low.

Same as above. Black staining on some
pieces of the shade.

Weathered shale with powdery texture.
Completely different than last sample.
Color is light grey. Little moisture.




| Boring No.:16A pg _1_of _1 Date:2-5-93
Coordinates: E 53060.31 N 30468.03 Elevation: 1019.30

Depth (ft) Description

8-10 Heavily weathered shale fragments mixed with
moderate clay content. Shale fragments are
light greyish/green 5GY 6/1. A few pieces of
road gravel f£ill material.

Weathered shale mixed with sands, silts, and
clay. Less moisture content than last
sample. Some black staining on the shale
pleces.

Same as above but with higher moisture
content and more black staining of the shale
pleces.

Weathered shale mixed with sands and silts.

Little clay shale is a light greenish/grey 5
GY 6/1




Boring No.:17

Pg _1_o

Coordinates: B 52876.10 N 3044.17

£l

Date:2-3-93

Elevation: 1001.25

Depth (ft)

Descr;ption

0-5

10-12

16-18

Shale, clay-rich residual
to medium sized road gravel fil) material.
High moisture content.

Shale clay-rich residual soil, some small
ch are light green to
grey in color. High moisture content.

shale fragments whi

Same as above. Soil has
color. Some small shale fragments and a few
pieces of road gravel f£il]. High moisture

content .
Pieces of weathered

last sample. Black
shale pieces.

Pieces of weathered

moisture.

a reddish/orange

shale mixed with sands,
silts, and clay. Less moisture content than
staining on some of the

shale mixed with sands
and silts, little clay content, little

soil. Some small




: BoringﬁNo.:laA

c1

pg _1_ of =;= Date:2-3-93

Coordinates: E 52682.43 N 30407.09 Elevation: 1016-33

Depth (ft)

Descr@ption

f 4-6

Weathered shale mixed with sands and silts.
Little clay.

Same as above. Some black staining on the
shale fragments.

Same as above. Shale has more of a brownish

color in this sample. Less moisture than
last sample.

Same as above. More clay in this sample.
Shale fragments are a light olive green to
grey.




Boring No.:19

Coordinates: g 52589.11

N 30385.91

Depth (ft)

Deacription

2-6

7-9

10-12

12-14

15-17

Small shale fragments
silts,
Shale has a weathered

gravel pieces,

of the shale pie

(saprolitic) than othe

Shale fragmenta mixed with muddy clay.
sture content than last 8

are a light grey (7N7) Some

shale fragments.

Higher mo re
hale fragments

black staining on the

Saprolitic shale
last sample due
S8ands and silts
pale to moderate
black staining.

S8aprolitic shale
and silts.

sample.
Black staining i

Weathered shale
yellowish brown.
stain is on the

Color is the g

fragments. Different than
to lower moisture content.

are prevalent.

fragments mixed with sands
ame as last

8 8till evident.

and silts. Pale to moderate
Some orange and black

shale fragments.

Date:2-5-93
Elevation: 1013.59

mixed with some road
sands, and Clay.
reddish stain,

Ces are more weathered
r pieces of shale.
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ABANDONED NITRIC ACID PIPELINE PROJECT
QUALITY ASSURANCE SURVEILLANCE
REPORT




ENVIRONMENTAL TECHNICAL SUPPORT

QUALITY ASSURANCE SURVEILLANCE REPORT

1. Surveittance Number _ETS-93-002

2. Date(s) of Surveiliance _1:28-93

3. Organization & Location SAIC ETS Task Y-03
ANAP_

100°2TL0€6° 1L

4. Survelllance Team Members:
Stephanie Mathis

5. Personne! Contacted:
Geeg Schank - SAIC
Eric Corbin - SAIC
Mke @_gldmln - SAIC H&S

Mitch Guinn - ES

David Barbour - SAIC
Tim Cotfey - SAIC Escort
Rocky Ross - Driller
_Phil Getsi - Drilier Helper
DJLee - Escont

8. Seopo Dowbo documont(:)mlumd tm(s) witnosnd and activities monitored.

Prepared by:

Approved by:
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ETS-93-002 : Continued

Equipment was calibrated dally and recorded in the logbook. .

Soll was put back in the hole after sampling was completed. Excess soil was durmmed per
request of Mitch Guinn of Energy Systems.

The following problems were identified during this surveillance:

There was a problem with 2 chain-of-custody forms, 00797 and 00796. The pink copy of the 2
c-o0-c forms was not signed in the "Received by" space. The original and the yellow copy were
in the refrigerator at the Y-12 storage facility. The original was signed and the yellow copy had
a faint impression of a signature.

The QAPjP was not in the field with the crew.

There was no plastic on the ground under the drill rig.

Attached is a 9 page checklist used in the field during the survelllance.

Page: 2 of 2




Section No, 2
Exhibit No. !
Date: 4/1/86
Page | of 9

UNIVERSAL

FIELD OVERVIEW
CHECKLIST

Site Name AA.’ 440

Location ng_g ﬁ /'/
Study Date(s) |- 5 "'L}

Tacility Contact ,Sé:_/g [J - %
T————

Phone Number

Contractor/State Personnal___ A M & S

Mdress \L I~

Phone Number

13
Project Leader . g gﬁﬁ&_
) :
Other @ntrne:orl!fm rsonnel___ M e L\r mm
£SD Overview Personnel 4/4'

Other Parsonnel snd Affiliation

—T's Corl o~

“J

3V -~ ey

——
-

: b A ML 5.3 1 253

Anse t

DT )t




 ELANNING AID PRgPARATION

1) Was o study plan, work

SAMPLING

for this invest igation?

Date lagued

D6 Section No.

Exhibit No,

2
l

Date: 4/1/86

Page 2 of 9

plan, site Operations plan, etc, fssued

If Yes:

Was the study plan revieved by ESD?
Was the Mr PY«\ acceptable? O 30 VAR

Mag

General Procedyres

Were sampling locations Properly selected?

1)

2)

3)

4)

)

6)

If No, explain S,m.u? Sﬁ &Q

OM,P Mo

Were samples collected
and proceeding to the "
Remarks

starting with the least likely contamtnated
08t likely contaminated?

Were new disposable tubber gloves worn during collection of all

samples?
Remarks

Was sampling equipment wrapped in aluminum foil gnd protected froes
possible contamination prior to sample collection?

If No, explain

If equipment was cleaned in the field, were Proper procedures used?
(This includes storage method for rinse water and solvents)

If No, explatn

during thig investigation?

e £ ]

Yo

;:Z"‘

+




1)

8)

9)

10)
R ))

s e N [A

1)
2)
3)

4)

5)
6)

7)

D7
Section No. 2
Exhibit No. |
Date: 4/1/86
Page ) of 9

Were field instruments properly calidrated?

1f No, explain

Were calibration procedures documented in the field notes?
Rematks

1f No, explain bt St yla - ot [uw
- [

Were the samples iced?

4
Were the samples chegically field preserved? EQ

Were samplas for selected parameters field filtered?

If Yes, list paramaters and describe procedures.

g~ Ff "
Was depth of wall determined? _Z2€r

Was depth to water determined? ()‘ e hedvk
Were the above depths to water converted to water level elevations A"
common to all welle? N

Describe how the depths were determined

How was the volume of water originally present in each well deter-

mined? E !
[ 4 T hd

Was the volume determined correctly?

How was coapleteness of purging determined?
Volume
Measure

Time/Flow rate
Cond./ pll/'l'

ﬁ
Was a sufficient volume purged? M

Was the well over-purged?
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Section No. 2
Exhibit No. |
Date: 4/1/86

Page 4 of 9 .

Y
8) Was a dedicated (in-place) pump utilized? ﬁ

If no, describe the method of purging (bailer - include type and
construction material, puap = include type)

9) How ware the samples collected?

— NIx

Combination
Construction saterial of bailer:

Design of bailer

Tma—— M [A

Other

10) If a pump was used, describe how it was cleaned before and/or between

wells.

11) Was the sample properly transferred from bailer to sample bottle ({i.e., .
was the purgesble sample agitated, etc.)? A4_4_'_

12) Was the rope or line allowed to touch the ground? ’g)&

13) Was any wetted rope or line discarded after use st each well?

14) How many wells were sampled?

urface Water 14 le(

1) What procedures snd equipment were used to collect surface water
samples?

Who collected samples?

If Yes:
Did the sampler face upstress while collecting sample?

Did the sampler insure that roiled sediments were not collected
along with water sample?

2) Did the samplers vade in the stream during sample collection? ﬁ é!
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D-9
Section No. 2
Exhibit No. |
Date: 4/1/86
Page 5 of 9

Y or N

———

Note any deficiencies observed during the collection of the surface

water samples N
1 lac
LA BN

Waste, Sludge, Soil/Sediment Ssmpling

1) What procedures including equipment were used to collect soil/sedimeant
samples? 363 ¥ . aAic (-
v
2) Vere the soil/sediment samples well mixed prior to placing the sample
in the sample container? 3{
3) Note any deficiencies observed during the collection of the soil/sedi-
ment samples
L\
AL
Total aumber of samples collected 4g5381;y¢:1& 3
Other Sampli
1) what other types of samples were collected during this investigation?
i
wViis
2) What procedures were used for the collection of these samples?
2l
A<
Who collected samples?
QUALITY ASSURANCE/QUALITY CONTROL Y or N
(While all of these QA/QC procedures are not necessarily used,
please identify the specific techniques which were employed by
sampling personnel.)
1) Did the sampling personnel utilize any field trip blanks? /\49

N> VOk ~ wete
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. Section No, 2
Exhibit No, |
Date: 4/1/86

Page 6 of 9 .

2) Did the sampling personnel utilize preservative blanks? /O

-<

)]

~
1=

|

1f Yes, to either of the above questions, list the types and handling
of the blanks .

3) Were any equipment blanks collected?

E

1f Yes, list: I-)-93
4) Were any duplicate samples collected? M‘)
If Yes, list the types (parameter coverage, etc.) and descridbe their
handling. : L 1o, K&
L
5) Were any spiked samples utilized? A0
1f Yes, list the types (parameter coverage, etc.) and describe their ‘
handling.

FIELD DOCUMENTATION AND CHAIN-OF-CUSTODY

1) Were split samples offered to the site owner or facility represen- A,’/A
tative?

2) Was a receipt for samples given to the site owner or facility repre-
sentative prior to leaving the site? \/®/

3) Were chain-of~custody records completed for all samples?

4) Were sample tag numbers and laboratory traffic report form numbers _
cross referenced to chain-of-custody forms? ¥6’§

S) Were chain-of-custody form nuambers recorded in the field log book? )(f!
6) Were all samples properly sealed at the time of collection? yfb

7) WVere samples locked in vehicle or kept in a secure place after col-

lection? t)
@
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Date: 4/1/86
Page 7 of 9

8) Were all ssmple tags and chain-of-custody forums signed by sample col-
lector(s)? AL C"L‘—'("‘("\ /s bk
9) Were sampling locations adequateéy documented?

<
(=]
iy ~
=z

13

If No, explain

10) Was sampling documented with photographs?
1f Yes, was a photolog maintained?

11) Were the samples shipped to a contract laboratory? {
et Sr— ‘,“
If Y
es: S-I'or"cp o § 1a?

Were the traffic report foras tillcd out properly?

Were the samples properly packed fot shipment?

Y

STATE REGULATORY AGENCY PERSONNEL

Qualifications of iavestigative/sampling personnel (training and
experience) by names

Have investigative/sampling personnel received sampling technique and )
equipment training? )

Have personnel received safety training?

B

1If yes to either of the above questions, list where and when the
training was received and who provided the instruction.
SM&_') s ol « 9T

Do the investigstive/sampling personnel undergo periodic refresher
training regarding safety?

Did the investigative/sampling personnel have appropriate safety equip-
ment in their possession during this inspection?

RS

If YES, describe t re equipaent which was available and/or used during
this inspection. .

V. .-
Qs(i\ h. l Ldu . T “..’ ‘c —‘L' . i ..‘ d? i """l: ,a bl 2 ==~i Pﬁ:i;‘ !z S

' If NO, list the equipment which was needed.

(LI
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Page 8 of 9
YorN
:avc t?citnvcl::gntizzlsanpl1ng getsgnnel been categorized as to the v
ype of inspections they can conduct ¢t
Have the iavestigative/sampling personnel had comprehensive physicals? 1LTtT~
Do the sampling personnel participate in a medical monitoring program
(i.e., periodic follow-up physicals)? Wi

If yes, how often?__ \ eégc i\
T

Do the fnvestigative/sampling personnel perform the entire RCRA Interim
Status Iaspection or merely collect samples?
N

If the personnel only collect samples, how are their sampling efforts
coordinated with the rest of the inspection?

mE

If state personnel did not collect samples, did they thoroughly evaluate
sanpling procedures used by facility? \
' TOAL

-

I1f facility collected samples, did state representatives accept a split
sanple(s)? .
/U1?¥’

SOP (Applies only to state overviews)
Has the state developed an SOP for RCRA field sampling?

Did the state personnel have a copy of the SOP with them during this
inspection?

What does the SOP Cover?

Field inspections in general (saupling techniques, etc.)
Sample handling

Sample I.D. and chain~of-custody

Uses and limitations of various types of bailers and pumps
Equipment cleaning ’

Field messurements (cond., pH, T, etc.)

Calibration of field instruments

Other

Did they follow their SOP during this inspection?
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MARTIN MANETTA ENERGY SYSTEMS, INC.

February 18, 1993

w

W. R. Brown. Ir.

Environmental Restoration Program Surveillance of the Y-12 Plant Environmental Restoration
Program's Field Sampling Activities Associated With the Abandoned Nitric Acid Pipeline Project

Please find enclosed a surveillance report which addresses the results of the completed surveillance
of the Y-12 Plant Environmental Restoration (ER) Program for Field Sampling Activities Associated
With the Abandoned Nitric Acid Pipeline (ANAP). The surveillance was conducted by Quality
Assurance and the Technical and Field Coordination section of Y-12 Plant ER on February 3-5. 1993,
and focused on the sampling team activities. interviews with responsible Y-12 Plant ER personnel.
ANAP sampling contractor personnel. and a review of the existing documentation.

As a result of the surveillance. five findings and three negative observations were identified which
warrant your attention. The findings and negative observations are documented on the Surveillance
Finding/Observation Forms included with the enclosed surveillance report.

Please transmit your formal response to the findings and negative observations to me for review and
acceptance within 30 calendar days of the date of this correspondence. Your responses are to be
documented on the Surveillance Finding/Observation Response Forms and processed in accordance

with ER/C-P1600. Rev. 0. Upon my acceptance of your response. the approved responses will be
logged and tracked to closure.

If you haye questions regarding the enclosed surveillance repert. please contact me.

Hugh C. Newsom. 9983-AH. MS-8247 (6-5810)
HCN:lsh

Enclosures: 1. Surveillance Report
. Surveillance Plan

. Surveillance Checklist

WD -

cc/enc: J. S. Colley
M. F. P. Delozier. Enclosure 1
C. W. Kimbrough, Enclosure |
C. G. Hudson
C. S. Walker
D. C. White
File—ER Document Management Center—RC
File~Y-12 ER Program—NoRC

800°20€0E6°
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Enclosure 1

SURVEILLANCE REPORT
ENVIRONMENTAL RESTORATION PROGRAM

Surveillance No, 93Y-01
Surveillance Topic: Sampling Activities Associated With the ANAP Project
Surveillance Schedule: February 1-5. 1993

Determine if the ANAP Contractor and/or Subcontractor are conforming to the field Quality
Assurance Project Plan (Y/ER-44, Rev 2), the Sampling and Analysis Plan (Y/ER-45. Rev 2) and the
Environmental Restoration Quality Program Plan (ES/ER/TM-4/R2).

The surveillance focused on the fundamental requirements of the field sampling process. including
personnel training, use of appropriate procedures. labeling of samples. utilization of field
documentation, use of QC samples. the chain-of-custody process. tield instruments calibration records.
and the Field Change Request Process.

me survelllance was nducted to dctermme if the ANAP Contractor and/or Subcontractor are
conforming to the field Quality Assurance Project Plan. the Sampling and Analysis Plan and the

Environmental Restoration Quality Program Plan. The surveillance revealed five findings and three
negative observations.

Finding 93Y-01.01
. No available documentation was furnished to indicate GeoTek personnel (SAIC drilling

contractor) received training on applicable procedures governing cleaning and
decontamination of sampling devices.

Finding 93Y-01-02
There were no copies of the appropriate Environmental Surveillance Procedures on hand at
the sampling/drilling site for field personnel to use.

Finding 93Y-01-03
U All samples being collected on 2/3/93 had seals with collector's initials and date. but did not
contain the time when sampling took place.

Negative Observation 93Y-01-04
. Sample labels listed analytical method 6010 for both ICP and AA. when only applicable for

ICP.
Negati ti 0
L The designator code process for samples contained in SAP did not include coding for QC
samples.
Observati 0
° The O*/LEL instrument, which was part of the instrument inventory at the field sampling site,

was past due for annual calibration.
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Enclosure 1

] The ANAP field and Laboratory Quality Assurance Project Plans were issued without
B T P P P S e e

Finding 93Y-01-08
L A VOA Sample was collected on 1/30/93 and sent to the Y-12 Lab for analysis without a
required trip blank.

IV, Tecam Leader and Tcam Members
H. C. Newsom, Y-12 Plant ER QA Specialist, Team Leader
C. S. Walker. Y-12 Plant ER Assessment Specialist
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SURVEILLANCE FINDINGIOBSERVATION FORM

Environmental Restoration Program

Hugh C. Newsom 93Y-01.01
Organization Coataet

Y-12 Environmenua| Restoration Charles Hudson
SUBJECT:

Field Sampling Activities Associated With the ANAP Project
REOUIREMENT(S):

Muﬂmummwmm - Subcontractor assigned field personne| have been trained on the SOPs
} that govern their work assignments,

o 51 - Documented evidence that the assigned field personael have been
| adequately trained in the specifics of this project to accomplish their tasks will pe provided.

X FINDING

GeoTek (SAIC drilling contractor) personne! were observed on the date this Surveillance was conducted, 2-3.93,
] decontaminating sampling collection equipment, the split-barrel samplers. One GeoTek employee, expressing some .
| unfamiliarity, was at the deconamination pad performing decontamination while drilling operations continued. Available

! documentation does not indicate GeoTek personnel received training on the applicable procedure governing this activity

NEGATIVE OBSERVATION POSITIVE OBSERVATION

RECOMMENDATION(S):

Easure personnel are trained 1o all applicable procedures,

Validaior (for findings and aegauve observations)

o flioore .
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% SURVEILLANCE FINDING/OBSERVATION FORM |
: | Environmental Restoration Program ,

N - o ™ . L) b .-
i Hugh C. Newsom 93Y.01-02
! Ovganizance Cosuet
i Y-12 Environmental Restoration Charles Hudson
SUBJECT:
; Field Sampling Activities Associated With the ANAP Project
|' REQUIREMENT(S):

Y/ER-44, R2. Section 11 of the Readiness Review Form - Appropniate SOPs will be on-site and available to the field
| personnel.

X FINDING NEGATIVE OBSERVATION POSITIVE OBSERVATION

| There were no copies of the appropriate Environmental Surveillance Procedures on hand for field personnel to use on the
! n‘of this surveillance (2-3-93).

T -

1 RECOMMENDATION(S):

Provide field personnel with controlled copies of the appropriate and applicable Environmental Surveillance Procedures.

7 Validawr t{or findings and nepative observauoas)

Llarboe ot

Surveillasce Team Leader

a/d>%W_
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SURVEILLANCE FINDING/OBSERVATION FORM

Environmental Restoration Program
Hugh C. Newsom 93Y.01.03

Organizanes Coatact
Y-12 Environmenta! Restoration Charles Hudson
SUBJECT:

Y& Field Sampling Activities Associated With the ANAP Project
REQUIREMENT(S):

. | M - All samples will have a sample seai affixed which includes the collector's
name, date and time of sampling.

—X____ FINDING NEGATIVE OBSERVATION POSITIVE OBSERVATION

All samples being collecied on the date of this surveillance (2-3-93) had scals with collector's inftials and date, but did not
contain the time when sampling took place.

' RECOMMENDATION(S):

Follow ESP-S00 procedure in this area and make appropriatc personnel aware of the procedure’s requirement.

y Team Leaader - 7 Vahidator ((or findings and segative observauoss)
W
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SURVEILLANCE FINDING/OBSERVATION FORM |

Eavironmental Restoration Program

C. Steve Walker 93Y-01-04
Orpramanes Coatant
| Y-12 Environmental Restoration Charles Hudson
SUBJECT:
| Fleld Sampling Activities Associated With the ANAP Project
| REQUIREMENT(S):
%
i
|
|
.
|
‘ f FINDING X NEGATIVE OBSERVATION POSITIVE OBSERVATION

| Atomic Absorption Spectroscopy (AA) is the 7000 series.
|
i

|

.s‘le labels for trace metals analysis on this project had the following printed on them: "AA/6010 or ICP/6010.° The
i vtical method 6010 is an Inductively Coupled Plasma (ICP) method, whereas the method by Flame and Graphite Furnace

i RECOMMENDATION(S):

future sampling.

Ensure the participating lab(s) understand what analysis and methods are desired. Revise sample labels for any additional or

| Surveillange Team Leader

Validator (for findiags and segative observations)

Zode Zdt—



SURVEILLANCE FINDING/OBSERVATION FORM
| Eavironmental Restoration Program

et A e 5+

Hugh Newsom 93Y-01.08
Orpaaanes Coatnt
Y-12 Eavironmental Restoration Charles Hudson
SUBJECT:
{| Field Sampling Activities Associated With the ANAP Project
REQUIREMENT(S):
!
t
I
FINDING X ____ NEGCATIVE OBSERVATION POSITIVE OBSERVATION

The Sampling and Analysis Plan (Y/ER4S. R2), page 7, Section 7.6.2.1, is being followed o provide a coding process for
samples being collected. However, the existing designator code does not provide for coding of the QC samples.

RECOMMENDATION(S):

_ Revise the SAP to provide for QC sample coding or issue a field change to clarify the QC sample coding process. so that a
straightforward interpretation can be made from the codes being used on the chain-of-custody forms.

Surveillance Jeam Leader Validator (for fisdiags and negauve observations)
/ .
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SURVEILLANCE FINDING/OBSERVATION FORM |
Environmental Restoration Program |

RSP —— E— — a

R

Hugh C. Newsom 93Y-01-06
Orpassnes Coatast
| Y-.12 Environmental Restoration Charles Hudson

SUBJECT:
| Fleld Sampling Activities Associated With the ANAP Project

REQUIREMENT(S):

FINDING __X___ NEGATIVE OBSERVATION POSITIVE OBSERVATION

' instrument OY/LEL (Oxygen/Lower Explosion Level) Meter Model-MX251, SN1914, was last calibrated 1-6-92. An H
umption is made that the instrument should be calibrated annually. This instrument is listed as instrument No. 7 on page
two of the field log book. The instrument was not in use at the time, but was part of the instrument inventory at the field

sampling site. ~

RECOMMENDATION(S):

Ensure referenced instrument is within calibration. and define instrument calibration frequency and requirements for each
instrument that is to be used in the field sampling inventory for future projects.

Validator {for fiadings and segative observauoas)

Llardbe Zhorkoe

Syrverllagme Team Loader

57 W
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e

SURVEILLANCE FINDING/OBSERVATION FORM
, ‘ ____Environmental Restoration Program A

\J 50 LI

| Hugh C. Newsom 93Y-01-07
Orgasmanos Coatant
Y-12 Environmental Restoration Charles Hudson
SUBJECT:
Field Sampling Activities Associated With the ANAP Project

REQUIREMENT(S): -

|

1077 - The following personnel shall sign and date each Quality
Assurance Project Plan (QAP}P), sigaifving review:

(1) Technical Support Contractor Program Mgr.;

| (2) Technical Suppor: Contractor QA/QC Officer:

| (3) DOE-ER Site Program Manager:

(4) DOE-ER Division QA Program Manager:

(S) Energy Systems ER Site Program Manager.

(6) Energy Systems ER Site Project Manager:

(7) Energy Systems ER Site Quality Assurance Specialist.

—X _____ FINDING —— NEGATIVE OBSERVATION POSITIVE OBSERVATION

The Field and Laboratory Quality Assurance Project Plans for the Abandoned Nitric Acid Pipeline were issued without
ottaining the required signatures referenced above.

| RECOMMENDATION(S):

Obtain the required approvals and follow the stated requirements in the future.

Surveillanoe Team Leader

Validator (for findiags and aegative ocbservauoas)

Harke Zhnd
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| SURVEILLANCE FINDING/OBSERVATION FORM ]
| nronmenulRatomion Program .

93Y-01-08

Hugh C. Newsom

Orgasizaton Coatsct

Y-12 Environmental Restoration Charles Hudson
SUBJECT:

Field Sampling Activities Associated With the ANAP Project
REQUIREMENT(S):

Y/ER-44, Revision 2, Page 24, Section 8.8 - One Trip Blank is t0 accompany each cooler containing VOA samples. Each
Trip Blank is to be stored at the laboratory with associated samples and analyzed with those samples.

X FINDING NEGATIVE OBSERVATION POSITIVE OBSERVATION

According 10 chain-of-custody record SO00808, sample N01003 with custody seal number 48 was collected on 1-30-93 and sent

t Y-12 Lab for analysis of VOCs (VOA), Lot Number 2083013. However, a trip blank did not accompany this batch of
les.

RECOMMENDATION(S):

Validation of Lab data must incorporate the deficient condition as stated above concerning VOA sample N01003. Enhance
involved personnel’s awareness of this important requirement.

Surveillance Team Leader

#{/y /(" //W(/

Validator (for findings and segatrve observations)

p



SURVEILLANCE PLAN | @
ENVIRONMENTAL RESTORATION PROGRAM

Surveillance No, 93Y-01

Surveillance Topic: Sampling Activities Associated With the ANAP Project

Surveillance Schedule: February 1-5. 1993

Determine if the ANAP Contractor and/or Subcontractor are conforming to the Field Quality
Assurance Project Plan (Y/ER-44, Rev 2), the Sampling and Analysis Plan (Y/ER-45, Rev 2) and the
Environmental Restoration Quality Program Plan (ES/ER/TM-4/R2).

An evaluation will be made of the field sampling process including personnel training, use of
appropriate procedures. labeling of samples. utilization of field documentation, use of QC samples.
the chain of custody process. field instruments calibration records. and the Field Change Reques:
Process.

vities To
(1)  Training records of sampling personnel

(2) Use of appropriate procedures on site.

(3)  Correct use and marking of sample containers, seals. labels,

(4)  Proper utilization of required field documentation. .
(5)  Correct use of QC samples.

(6)  The chain of custody process.

(7)  Calibration of field instruments.

(8) Field Change Request Process.

(1) Field and Laboratory Quality Assurance Project Plans for The Abandoned Nitric Acid
Pipeline (Y/ER-44. Rev 2).

(2) Sampling and Analysis Plan for The Abandoned Nitric Acid Pipeline (Y/ER-45. Rev 2).

3) Eavironmental Restoration Quality Program Plan (ES/ER/TM-4/R2).

T der Team

H. C. Newsom. Y-12 ER QA Specialist, Team Leader

C. S. Walker, Y-12 ER Assessment Specialist

S illance Checklist Attached

PREPAREDW_Z?W% DATE -/~ 73 o




SURVEILLANCE CHECKLIST
Eavironmental Restoration Program
Number Date

93Y-01 February 17, 1993
Field Sampling Activities Associated With the ANAP Hugh C. Newsom
Project
Organization Approved By
Y-12 Environmental Restoration 4@/{: %

ATTRIBUTES / " RESULTS

Item Description Sat Unsat Remarks

Contractor personnel actively involved in the
ANAP field sampling effort are trained 10
the ESP procedures being used. (Reference
the Readiness Review Checklist. Sections
ILB and IILB in Y/ER-44, R2) Procedures
are:
ESP-303-1 - Soil Sampling With Spade
& Scoop (MOD Sh. 1.9)
ESP-303-2 - Soil Sampling With an
Auger (MOD Sh, 1-6)
ESP-303-4 - Penetration Test and Split
Barrel Sampling (MOD Sh,
ESP-307-6 - Field Measurements
Procedures-OV Detection
(MOD sh, 14)
ESP-307-7 - Field Measurements
Procedures-Operation of
Radiation Survey nsts.
(MOD sh, 1-3)
ESP-500 - Manual Chain of Custody
Procedures (MOD Sh,

1-10)
ESP-701 -  Sample Preservation and
Container Materials
ESP-900 - Cleaning &
Decontaminating Sample

Containers and Sampling
Devices (MOD Sh. 1-16)

ESP-901 - Equipmemt
Decontamination (MOD
Sh, 1-3)

An up-to-date copy of the procedures listed
in No. 1 is at the drilling site. (Reference
RR Checklist Section I1.B.)

X No Training Records furnished by the
Subcontractor. Request was made on 2/3/93;
RO receipt of any as of 2/18/93 (Finding 93Y-
01-01). This applies 10 GeoTek personnel
only. Records exist for SAIC personnel.

X None of the ESP procedures listed in No. |
were located at the Drilling Site (Finding 93Y-
01-02).
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' SURVEILLANCE CHECKLIST
Environmental Restoration Program

Serverllance Number Dam
93Y-01 February 17, 1993
Field Sampling Activities Associated With the ANAP Hugh C. Newsom
Project
Orgamization Approved By
Y-12 Environmental Restoration .‘:5 ﬁé /4 B?ZZ‘:@W y,
ATTRIBUTES | ULTS
Item Description Sat Unsat Remarks
3 Sample container are marked in accordance
with the following requirements.
(A) Sample seals are used and marked in X Sample seals are being marked with collector’s
accordance with ESP-500 Section VII.C. initials and date. but does not include the time.
The seal includes the collector’s initials, The APO organization (Joe Pardeu) advised
date, and time. that the time should be on the seal as well as
on the label (Finding 93Y-01-03).
(B) Sample labels contain the following as a X Sample labels are being marked with the items
minimum: listed under “B" with the exception of No. §
1) activity or study ID; which is not applicable. One problem was
2) unique sample no.; noted and is as follows: sample labels for
3) sample location; Metals Analysis on this project had the
4) sampling date and time; following - "AA/6010 or ICP/6010." According
5) sample preservation used: to the "Guide to Environmental Analytical
6) media sample or sample type; Methods® by Robert E. Wagner, Method 6010
7) andlyses required. is an ICP method only (Negative Observation
8) comments or special precautions. 93Y-01-04).
(C) Samples collected are identified by using X Samples are being collected and identified by
the following designator N0OO101: using the SAP designators. However, the SAP
does not allow for coding of the QC samples.
N = ANAP A field manual was used to provide this code.
001 = bore hole location (1) SAP should be revised via a field change to
0 = designates a soil sample reflect the code being used (Negative
1 = first sample collecied from the Observation 93Y-01-05).
bore hole
(Reference the SAP, page 7. Section
1.6.2.1.)
4. Field documentation is properly utilized and

consists of the following.

®




D-27

SURVEILLANCE CHECKLIST
Environmental Restoration Program
llance Number Date
February 17, 1993 ]
illance T
Field Sampling Activities Associated With the ANAP Hugh C. Newsom
Project
Orgasizatios Approved By l
Y-12 Environmental Restoration M £ %W'“/
7
ATTRIBUTES / RESULTS
Irem Description Sat Unsat Remarks
(A) Field Log Book with hard cover, stitched X Requirements for the field log book are being
bindings, and water-resistant pages, met.
containing entries as listed in ESP-500
Section VILD with QAPjP modifica-
tions listed in Section 8.2.2,
(B) Instrument calibration log sheets. X Requirements for B-D are being met.

b

(C) Sample log sheets.

(D) Site log book. which documents each X
day’s activities. (Reference for
B-D is the SAP Section 7.7.1.)

‘ QC samples are being properly used in the
) following manner. (Reference Y/ER-44,

Section 8.8.)

(A) Trip Blanks are being used when volatile
organic samples are collected. '

(1) Trip blanks are 40 ML of ASTM N/A No Trip Blanks were being prepared while the
Type 11 water. surveillance was in progress. However, on
(2) Each Trip Blank is contained in a N/A 2/4/93. 2 Trip Blanks, TB0002. were collected
| vial that is identical to the VOA per chain-of-custody sheet S00697. On 1/27/93,
sample container. a Trip Blank was collected. TB0OOO1, per chain-
(3) One Trip Blank accompanies each X of-custody sheet S00797. A _VOA sample was
cooler containing VOA samples as collected on 3 per chain-of-custod t
it leaves the drilling site. S00808, sampie no. N01003, but no Trip Blank

was documented as being collected on this date
(Finding No. 93Y-01-08).
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SURVEILLANCE CHECKLIST
Environmenta| Restoration Program
Surverilance Number Date
93Y-01 February 17, 1993
Surverilance Topic Prepared By
. INEWSOM
Project ,
Organizatos Approved By
Y-12 Environmental Restoration W
ATTRIBUTES RESULTS |
ltem Description Sat Unsat Remarks
(B) ipmen sal : Rinsates are documented as being collected. S
(1) Are samples of ASTM Type 11 X on 2/4/93, 3 on 1/27/93,
water;
(2) Collected each time the decon X
process takes place or as a
minimum 10% of samples:
(3) Are analyzed for the same analyses X
as samples collected that day.
(C) Field Blanks N/A No field blanks had been documented as of
(1) Are begin taken of each source of 2/4/93.
water used for decontamination;
(2) Field blanks are being sent 10 the
Lab for analysis;
(3) Field blank samples are ASTM Type
II water.
(D) Field Du | X VOA samples were viewed being collected on

Samples submitted for VOA analyses
are not being homogenized or split.

6. The chain-of-custody record is being utilized
in accordance with ESP-500 and Section
7.7.3 of the SA plan. based on the following
items of evaluation.

(A) The client ID part of the form is in
accordance with the SAP Section 76.2.1,
with the following designator concept
(N00101):

N - project
000 - three-digit number identifies
sample location
0 - designates a soil sample
1 - first sample collected from the
bore hole

split.

X See Response for 3(c). The

05).

include a code for QC samples in the SAP
illustration. However, field personnel use an
additional manual for the source of this
applicable code (Negative Obsenation 93Y-01-

2/4/93 and were not being homogenized or

code does not




i SURVEILLANCE CHECKLIST
: Environmental Restoration Program

..lhm Number Date
01 February 17, 1993

Surweillsace Topic Prepared By
Project

Orpaazation Approved By ;‘ / .
Y-12 Environmental Restoration 4(1/ 4 @gw
ATTRIBUTES / RESULTS
ltem Description Sat | Unsat Remarks
(B) The chain-of-custody form has the X The person signing in the *Samplers® block
following items listed: may not be the actual person collecting the
(1) Unique Sample Number: sample, but they work as a 1eam,

(2) Field Study or Sampling Activity;
(3) Date and time of sample collection:;
(4) Name of sampler(s);
(5) Signature of the collector or
field sample custodian:
(6) Lab destination;
(7) Waste type, if known;
(8) Chain-of-custody control number; H
(9) The first person signing as
relinquishing custody must be
one of the sample collectors;
H ’ (10) Signature and date blocks for
personnel relinquishing or
receiving sample custody are .
being completed and are legible.

7. Field instruments used are calibrated and

cared for properly, based on the following
elements.

(A) A list of all field measuring and test X This list was in the field Site Log Book. One
equipment to be used is available. instrument appeared 10 be out of calibration
listed as instrument no. 7 on page 2 of the field
Log Book - OY/LEL (Oxygen/Lower Explosion
' Level), Meter Model-MX251 SN 1914 last
X calibrated 1/6/92. assuming annual calibration
required (Negative Observation 93Y-01-06).

(B) A schedule for calibration for al| M&TE X This schedule is contained in Y/ER-44.
is available at the drilling site.

(C) Instrument log books for each piece X Instrument log books for each piece of M&TE
of M&TE are being maintained are not being maintained; however, equivalent
(reference Y/ER-44, Section 84.1). . information is available via the site Log Book

and the field Log Book.
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SURVEILLANCE CHECKLIST
Environmental Restoration Program

Surveillasce Number Dete

93Y-01 February 17, 1993

Surveillance Topic Prepared By

Field Sampling Activities Associated Wit AP

Ospanzation Approved By a

Y-12 Environmental Restoration

ATTRIBUTES ULTS
Item Description Sat Unsat Remarks
8. Field change requests are used when N/A According to the field personnel on site, dates
variances are necessary and the process of 2/3/93 and 2/4/93, they were not aware of

; includes the following. (Reference Y/ER-44, any field change requests being filed or being
; Section 8.2.8.) processed.

(A) Variances from approved operating
procedures and requirements documents
are documented.

(B) Variances are documencd on:
(1) Field change request forms; and
| (2) Nonconformance report forms.

(C) Approval by the Project Manager and .
the QAS of a variance takes place .
before work proceeds. : 1 1

(D) The field coordinator chronologically
maintains a variance log.

| (E) Y-12 ER Project Manager and QAS are
1, notified and forwarded a copy of all
' nonconformances documented.

(Reference ES/ER/TM-4/R2, Section
32)
9. The field and Laboratory Quality Assurance X | The QAPjPs were issued without all of the
Project Plans for ANAP were issued with the required signatures (Finding 93-01-07).

required signatures indicating appropriate
review and approval. (Reference the
Remedial Investigation Work Plan Outline.
DOE/OR/N1-1077.)
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ACTION PLAN
for the DOE surveillance
of the
Abandoned Nitric Acid Pipeline
Remedial Investigation Project

sList of Findings and tracking numbers
*Y-12 ER Response and root cause

*Summary description of corrective
measures

Itemized list of corrective measures
and scheduled compietion dates

Steve Walker

Y-12 Environmental Restoration Program

March 9, 1993
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Summary

The Phase [ field effort of the Remedial Investigation for the Abandoned Nitric Acid Pipeline
was conducted from January 26, 1993 to February 9, 1993 and consisted of subsurface
sampling at 19 locations along the location of the buried pipeline. Between one and three soil
samples were obtained from each borehole depending upon subsurface conditions at that
particular borehole. The samples were analyzed for total metals (ICP and selected AA), and
leachable nitrate at the Y-12 Environmental Laboratory, and for isotopic uranium at Pace, Inc.
of Golden, Colorado. The laboratory deliverables will be EPA level III, CLP-type data
packages. The analysis results are pending.

On February 3, 1993.The Department of Energy, Oak Ridge conducted a surveillance of the
field effort then in progress. The proficiencies, deficiencies and observations noted during the
surveillance were transmitted to the Martin Marietta Energy Systems, Inc. Environmental
Restoration Program on February 19, 1993. The findings and deficiencies were screened and
it was determined that they did not constitute either an environmental non-compliance or a
level I, 11, or level II1 occurrence

Finding EQA-930203-A: Sample storage coolers are not being maintained at or near
the required EPA preservation temperature. (Priority II)(EPA SW-846)

Response:  The cooler used to temporarily store samples in the field contained ice every
day duning field operations in order to keep samples as cool as possible (the requirement is 1o
cool the samples to 40C, + or - 20C) before transporting the samples to the lab each
afternoon. Field personnel in charge of sample handling were maintaining a log of
temperatures within the sample cooler throughout the project. On the aftemoon of the
surveillance, the field log book indicates that the two bags of ice in the cooler had partially
melted and the temperature within the cooler was above 46C . The individual from DOE
conducting the surveillance observed the temperature in the cooler where the thermometer was
located to be 150C.

The coolers in question contained soil samples that had been obtained within the hour. The
samples were at the temperature of the ground (or close 1o ambient air temperature) when
taken (the high temp. in Oak Ridge that day was S70F or 170C according to the NOAA
Atmospheric Turbulence and Diffusion Laboratory). The samples must also undergo
processing before being placed in the cooler. Therefore, the samples were in the early stages
of cooling 10 45C when observed by surveillance personnel. Their very presence in a cooler
would tend to raise the temperature temporarily within the cooler until a temperature
equilibriun: od 40C could again be achieved.

While a te¢:nperature of 150C is a definite excursion from 40C, this was a very temporar’
~rrangen:2nt in the Jeld that day. Samples were staged in the cooler until sampling activities
ceased ai that locanon. and the cooler cculd be taken to the Y-12 labcratory Some samples
were taken to the Y-12 ER sample refrigzrator for overnight storage i saimphirg ceased too
.ate in the day. This temperature excursicn will not efiect the valia:ty of the samples.
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Root Causse: The root cause was the fact that the samples had been obtained from the
ground and were processed very recently before the surveillance (within an hour). The
samples were at approximately 176C when obtained from the ground and were eithor being
processed or had just been processed and placed in the cooler. The placing of samples in the
cooler and repeatedly removing and the placing them back (to process/label) temporarily
:ncreases the temperature of the cooler until equilibrium can be achieved. A contributing
cause was an inability to obtain additional ice for the cooler due 10 excessive workload
requirements for sample handling personnel involved in a fast-paced sampling effort. A single
person was in charge of all sample labeling, all sample paperwork (this represents an
inordinate amount of the sample handling workload) and maintaining most of the logbooks.
The reason for the contributing cause was a slightly uneven distribution in the sample
handling workload.

A second contributing cause was the fact that Y-12 ER agreed to begin field work on this
project with a field team that was one person short of being complete. An additional trained
field team member on site would have alleviated much of the problem; however, a better use
of resources (personnel) could have reduced the demands on the field team leader and enabled
him to traivorient the newer employee when he arnived on site.

The DOE personnel conducting the surveillance communicated
this finding to the field team while on site. As soon as possible thereafter (when field
operations ceased at that borehole location), more ice was added to the cooler and the samples
were transported in the cooler to a secure, locked and refrigerated sample storage area.

The most effective correcuve measure would be to handle the samples in such a way as to
reduce the amount of opening and closing of the cooler. Additionally, have a more even
distribution of the workload among field team members. The field sampling portion of this
project has ended. To prevent a reoccurrence in future field efforts, Y-12 ER will initiate a
meeting with the subcontractor (SAIC) management to review MMES expectations regarding
verbatim compliance with procedures/requirements. In addition, at the beginning of each
project, the project manager or field team leader shall conduct a pre-job briefing 1o emphasize
procedures and requirements.

Einding EQA-930203-B: Sampling equipment decontamination is not in strict accordance
with required protocol and no approved variance exists. (Priority 11I)

Response:  The MMES Environmental Surveillance procedure ESP-900 states that stairless
steel sampling equipment to be utilized for trace organic analysis must be rinsed twice with
pesticide grade isopropanol and allowed 10 air dry before usage. During the surveillance, the
technician performing the decontamination procedure only rinsed the sampling equipment
once with isopropanol. The technician observed performing the decontamination procedure
during the surveillance had arnved on site approximately 2 hours before the surveillance (this
was the field team member that wwas not present at the start of the project). The field team
‘2ader was heawily involved in the dnlling‘sampling effort and could afford only limited ume
10 train or insiruct the new field team member (who he knew 1o be experienced in operanons
ai contanmunatad sites at Y-12). The new field icam member was basically familiar with
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decontaminanon procedures in general, but he did skip one of the required nnses. This fact
_ was brought to his attention during the surveillance and the situstion was corrected
immediately.

Root Cause: A lack of adequate site specific training was a factor in the finding. The
primary root cause was an uneven distribution of work among field team members. An
additional trained field team member on site would have allevisted much of the problem;
however, a better use of resources (personnel) could have reduced the demands on the field
team leader and enabled him to orient the newer employee when he arrived on site. A
contributing cause was the decision to work with an incomplete field team (minus one person)
rather than delay the project.

As stated above, better resource utilization could have prevented
the occurrence of the problem.To prevent a reoccurrence in future field efforts, Y-12 ER will
initiate a meeting with the subcontractor (SAIC) management to review MMES expectations
regarding verbatim compliance with procedures/requirements. In addition, at the beginning of
each project. the project manager or field team leader shall conduct a pre-job briefing to
emphasize procedures and requirements.

Finding EQA-930203-C: A formal system is not in place for the ANAP project to assure
that fleld equipment blanks are traceable to the field samples that are collected using
cleaned equipment. (Priority 1)

Responge:  Rinsate samples were intended to be collected at the decontamination area
without recording which specific piece of sampling equipment the ninsate was taken from and
where that piece of sampling equipment was subsequently used. This potential problem was
brought 10 the attention of the field team at the site and the rinsate collected after the
surveillance was obtained from equipment identified with 8 discreet sample.

Root Cause; The root cause was the fact that neither the ANAP Sampling and
Analysis Plan nor the MMES ESP Procedures specify that rinsates should be correlated with
samples taken from the same equipment latter.

Corrective Measures; As with all findings made dunng the surveillance, this one was
communicated 1o the field team while in the field and the deficiency was corrected. The field
sampling portion of this project has ended.To prevent a reoccurrence in future field efforts, Y-
12 ER will initiate a meeting with the subcontractor (SAIC) management to review MMES
expectations regarding verbatim compliance with procedures:requirements. In addition, at the
beginning of each project, the project manager or field team leader shall conduct a pre-job
briefing to emphasize procedures and requirements.

Due 1o the fact that the:2 1s a general lack of knowledge regarding this requirement, the
probability exists that this deficizacy could reoccur. This finding has therefore been
communicated to the MMES Analytcal Project Office which 1s in charge of the ESP
Procadures. This informancn will be incorporated into the z2~propnat2 envirermental
surveiiiance procedure, tentanively scheduled for revision in July, 1993
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Jiemized list of sorvective measures and Compietion Dates

Finding
EQA-$30203-A

EQA-930203-B

EQA-930203-C

Corrective Measure

Ice was added to the cooler as soon as
field sampling activity subsided at that
location.

The technician conducting equipment
decontamination initiated a second
isopropanol rinse upon notification of
its omission.

During the decontamination process,
team personnel were notified to collect
rinsate sampies from specific pieces of
equipment that could latter be traced to
specific samples. Field team members
complied.

Completion Date
February 3, 1993

February 3, 1993

February 3, 1993
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Negative Obiervations

Negative Observation #1: (:ummury)ﬁu lot number of the HNU calibration gas was not
being recorded in the calibration check logbook.

Responge:  This fact was communicated to the field team during the surveillance and the
situation was corrected immediately.

Reaot Cause: The deficiency resulted from a lack of knowledge regarding the need to
record the subject information in the calibration check logbook. The root cause was omission
of this requirement during personnel training due to a lack of detailed procedures goveming
the calibration process.

This negative observation was communicated to the field team
while in the field and the deficiency was corrected immediately.

The field sampling portion of this project has ended To prevent a reoccurrence in future field
efforts, Y-12 ER will initiate a meeting with the subcontractor (SAIC) management to review
MMES expectations regarding verbatim compliance with procedures/requirements. In addition,
at the beginning of each project, the project manager or field team leader shall conduct a pre-
Job briefing to emphasize procedures and requirements.Prior to the start of the next Y-12 ER
field effort, the calibration log sheet will be revised 1o have a space for this information.

Negative Observation #2: (summary)Decontamination of equipment at the
decontamination area allowed fugitive spray to land outside the control area.

Responge:  The field 1eam had constructed splash boards (4'x8' plywood covered with
plastic which drained spray/splatter back into the decon pad) along two sides of the
decontamination area; however, spray (consisting mostly of potable water from the steam
Jenny) was able to blow over the splash boards on occasion. Also, no splash boards were
present on two sides of the decon area. This allowed the dnill rig to back into the decon area
from one side, and field team members to enter/exit the decon area from the other direction.
The fact that splash boards were present at the decon area indicates that the field team leader
had considered the potential for fugitive spray, even though splash boards have not been
routinely used around decon areas in the past (at Y-12 or nationally). The addition of splash
boards to two sides was commendable, although they were not quite as efficient at preventing
fugitive spray/splatter as was intended.

Root Cause: While there i1s no procedure which covers this deficiency, it is indeed a
best management practice to prevent spray from exiting a decontamination area. The root
cause "~as inattention 10 detail dunng the decontaminanon procedure.

Corrective Measures: This deficiency was brought 10 the anention of field 12am
nembers duning the surveillance. Greater care was taken dunng all subsequent
Jdeconiamuianon events. It should be mentioned that the addition of sp.ash boards 10 all four
stdes of the decon area could consntute a confined space.
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The field sampling portion of this project has ended. To prevent a reoccurrence in future field
efforts, Y-12 ER will initiate a meeting with the subcontractor (SAIC) management to review
MMES expectations regarding verbatim compliance with procedures/requirements. In addition,
' at the beginning of each project, the project manager or field team leader shall conduct a pre-

job briefing to emphasize procedures and requirements. Dunng the next Y-12 ER field effort,
alternate splash board arrangements will be utilized to minimize overspray. Any splash board
arrangement will be approved by the Y-12 ER assessment specialist before use.

Negative Observation #3: (summary)The field team member conducting equipment
decontamination during the surveillance had not been adequately trained.

Response;  This Individual had armived on site two hours before the surveillance, without
previous notification of pending arrival. He arrived at a critical time while drilling and
subsurface sampling was underway. As a result, the field team leader was unable to conduct
additional training for this employee (all of the field team members received 4 hours of site-
specific training prior to the start of this project). This experienced employee was sent over to
the decontamination area to clean equipment while the rest of the field team completed
sampling at the borehole location remote from the decontamination area. The subject
employee was basically familiar with the decontamination process but inadvertently skipped a
second isopropanol rinse. This was brought to the employee’s attention at that time and he
immediately conducted a second isopropanol rinse.

Root Cause: The individual had been improperly trained in the execution of the

decontamination procedure. This occurred because the field team leader was heavily involved

in dnlling/sampling activities at a location along the pipeline remote from the

‘ decontamination area. A better workload distnbution would have reduced the involvement of
the field team leader and allowed the new armival on site to be briefed on site conditions and

procedures. A contnbuting factor was the fact that the sampling effort was undenaken with

one person unavailable due to other, previous commitments.

Corrective Measures: An effective measure to correct this problem would be to have a
more equitable distribution of work among field team members. This could have reduced the
involvement of the field team leader. An additional field team member present would have
also rectified the situation, but at an increase in cost. Work loads can be scheduled before the
start of a project and coordination problems can be rectified early in the field effort.

The field sampling portion of this project has ended. The field sampling portion of this project
has ended. To prevent a reoccurrence in future field efforts, Y-12 ER will ininate a meeting
with the subcontractor (SAIC) management to review MMES expectations regarding verbatim
compliance with procedures/requirements. In addition, at the beginning of each project, the
project manager or field team leader shall conduct a pre-job briefing to emphasize procedures
and requirements.

Future read:ness reviews will require written proof of traimiag for al! " 2ld team mem® 2rs,
whether MMES. sobcontracior or szcond-ter subcontractor Fizld t2am sersounel armving late
at & site where field work 15 in progress wiil not be allowed to paruciy :e 1n work uriess that
;ndividual has been trained and his or her atter.dance has been documented on an arnter.danc

. TOsiET



APPENDIX E

BACKGROUND SAMPLING LOCATIONS
FOR THE ABANDONED NITRIC ACID
PIPELINE PROJECT
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Fig. E.1. Background sampling site locations for the ORR.
Sowrce: U.S. Department of Energy. 1993. Annual Report on the Background Soil Characterization Project on the Ock

Ridge Reservation, Oak Ridge, Tennessee. DOE/OR/01-1136, Oak Ridge National Laboratory, Oak Ridge,
Tennessee, May.
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Table E.1. Background sampling results in the Nolichucky Formation on the ORR.

“Ahorizon D horizon _ C horizon
Amiyis Units Ahorion Q" Bhozon Q Chorizon Q fedup Q fielddup Q flelddup Q

Location = ORR; Formation = NOLICHUCKY: Site = 3, 21, 31

Almimm  my/ke 20000.00 29300.00 33760.00
Antimony  mg/ke 047 U 0.59 8 0.62 8
Arsenic ng/ke 5.80 5.90 11.00
Berium mg/ke .40 86.20 01.30
Beryliium mg/kg 0.76 @ 0.84 ©® 1.10 8
wmysky 2.9 W 10.00 W 9.7 W
Codnium mg/ke .23 v 0.26 U 0.8 v
Calecium ng/ks 498.00 » 370.00 B 339.00 U
Chromium  mg/kg . 30.70 80.10
Cobelt mg/ke 15.90 8.7 B 27.30
oo mons ';‘2: w e w z::zo w
Cyan mg/ky . . .
Iron mg/ky .00 .00 39200.00
Leed wa/ky 15.30 9.80 49.60 tn
Ronesium me/ky 19000 208000 3740.00 &
Negnesium mg/ke K K o
ng/ke 733.00 173.00 689.00
my/ky 0.18 0.11 V¥ 0.10
ﬁiirﬁﬁ- og/ke 160 v . 1] 60 U
Hickel me/kg 17.800 2.3 30.90
Potessium mg/ke 2640.00 3330.00 4600.00
Selenium  mg/ke 0.5 » 0.62 & 1.10 &
silicon my/ky 328.00 ¢ .00 J 206.00 ¢
Silver wo/ky .20 W .20 W .20 W
Strontium  mg/kg 4.40 35.00 3.40
Sulfete wg/ke 23.40 58.90 34.90
Thallium mgrke 0.47 vV 0.48 Vv 0.72 8
Venadium  mg/ke 29.40 41.30 38.70
2ine mg/ke 40.60 49.50 s0.70




Table E.1 (continued)

A horizon B horizon  C horizon
Anslysis Units Ahorizon Q" Bhorizon Q Chorizon Q flelddup Q fielddup Q flelddup Q

Location = ORR; Formation = NOLICHUCKY:; Site = 13, 23, 25

Aluwimm =g/ky  25100.00 un:.g 38200.00

Antimony  mg/kg 049 ¢ . [ ] 0.60 8
Arsenic we/ky 6.30 6.80 .20
Sarfum ny/ke $9.70 76.00 .20
Seryllium we/ke 0.73 B 0.91 B 1.10 8
Soron ng/ks 930 W 10.20 W 10.00 W
Codniun ng/ke .22 VU .24 U 0.26 U
Caleiwm ng/ke 422.00 $350.00 U 451.00 U
thromium  mg/kg 29.90 435.30 38.10
Cobalt ng/ke 11.10 7.30 8 6.90 B
Copper wp/ky 12.20 19.30 20.40
Cyanide ng/ky 0.11 W 0.2 W 0.12 W
fron mg/kg  28800.00 45900.00 45700.00
Lead my/kg 20.40 1.0
Lithium mg/kg 15.%0 26.90 19.90
Negnesium mg/kg 2010.00 2060.00 2900.00
Mengenese mg/kg 408. 128.00 133.00
Aybdersm oo/ke 15 v 20 b e
m [ ] . L]
Wickel ng/ke 16.%0 17.50 18.70
Potsssium my/kg 2930.00 3660.00 $070.00
Selonlur  mg/ky 0. [ 1.00 8 0.8
sitieon ng/ke 203.00 ¢ 210,00 217.00 2
Sitlver mg/ke 1.10 W 20 W
strontium wmg/ke 3.20 3.0 3.0
Sulfete ng/ks 18.90 . 47.40
Thetlium  mgske 0.43 V¥ .39 8 . (]
Venadium  my/ke 35.20 $4.10 42.80
2ine mg/ke .80 44.10 39.40



Table E.1 (continued)

A horizon B horizon  C horizon
Ansiysis Units Aborizon Q" Bhorizon Q Chorizon Q fleddup Q fielddup Q flelddwp Q

Location = ORR; Formation = NOLICHUCKY:; Site = 16, 28, 42

Auninmm wg/kg  21300.00 30500.00 34300.00
Antimory  me/ke 0.47 U .70 o 0.5 ¢
Arsenic og/ke 0.46 VU 0.48 ¢ 5.0 W
Barium mg/ke ar7.60 78.80 835.20
Seryllium wmg/ke . [ 1.10 B 1.10 B
Soron mg/ke 9.90 W 10.10 W 10.10 W
Cednium ng/ke 0.3 U .24 VU 0.26 U
Colcium my/kg .00 U 901.00 » 1160.00 ®
Chromium wmy/kp 0.6 U 048 U 39.30
Cobelt np/ky 14.10 1.7 18.60
ng/he 11.00 18.90 21.00
Cysnide np/ke 0.12 W .12 W 0.12 W
jron mg/ke  32100.00 951800.00 44700.00
Leed og/ke 0. v 0. U] 11.50
Lithium ng/ke 7.60 8§ 19.70 20.20
Hagnesium mg/ke 1730.00 2360.00 3140.00
Henganese my/ke 657.00 291.00 364.00
""“"'.r,a... s %] v
" ' o L] L) u
Wickel ng/ke 15.20 20.20 2.30
Potassium 9 3010.00 3520.00 4800.00
selonium 046 U 048 U 047
siticon wg/ke 291.00 J 215.00 4 487.00 4
sitver wg/tke .20 W 20 W 1.20 W
strontium mg/ke 3.00 5.60 7.60
sulfete mg/ke 7.9 43.10 37.00
thellium  mg/ky g4 U 0.48 U 047 O
Vonedium  mg/kp 33.20 42.00 40.080
2ine ng/ks 13.90 38.30 38.50
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Table E.1 (continued)

Ahorizon B horizon  C horizon
Analysis Units Aborizon Q° Bhorizon Q Chorizon Q flelddup Q flelddup Q flelddup Q

Location = ORR; Formation = NOLICHUCKY; Site = 3, 13, 24

AMlumimm mpskg  21800.00 42100.00 46700.00
Antimony wmg/kg 0.47 ¢ 0.8 o 1.00 8
Arsenfe mg/ke 6.40 6.70 8.80
Sarium my/kg 106.00 107.00 86.80
Serytlim mg/i3 0.8 8 1.20 8 1.40
ng/ke 2.0 W 10.20 W 10.20 w
Codnlum mg/ke .23 v 0.26 V¥ 0.23 v
Calcium ng/ke 952.06 § 1360.00 1320.00
Chromium  mpskg 26.46 36.00 72.80
Cobalt ng/kg 17.50 40.10 12.70
Copper ng/kg 12.70 25.%0 30.20
Cyanide ng/kg 0.12 w 0.2 W 0.12 W
fron og/ky 20500.00 R 37700.00
Leeod 17.20 18.20 47.60
Lithiwm og/ke 11.10 27.00 32.10
Nognesium mp/kg 2410.00 .00 X
Hengansse mg/kyg 935.00 761.00 320.00
Nercury ng/kg 0.19 9.2 v 0.12 v
ng/ke 1.0 U .70 v 1.7 ¢
Sickel ag/ke 20.00 23.90 27.00
Potassium mg/ky 3230.00 4340.00 : $560.00
Selenfum  mg/kg 0.63 8 9.66 § 1.10 B
siticen wme/ke 185.00 4 .00 J 38.00 4
Sitver wg/ke 1. us 1.20 W 1.20 W
Strontium wmp/ke 6.10 8.7 7.65
Sulfete mg/ke 1.10 .00 35.10
Thellium wmg/kg 0.47 ¥ 0.49 v 0.68 »
VYenedium 32.10 46.30 o
tine og/ky 40.70 46.80 51.60
Source: U.S. Department of Energy. 1993. Annual Report on 1he Background Soil Characterization Project on the Oak

Ridge Reservation, Oak Ridge, Tennessee. DOR/OR/01-1136, Oak Ridge National Laboratory, Oak Ridge,
Tennessee, May.
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SUPPLEMENTARY RISK ASSESSMENT TABLES
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Table F.1. Oulliers detected in the Abandoned Nitric Acid Pipeline data set*

Frequency Lower Upper
‘ Borehole  Sample of Percentage  Analytical Outlier Outlier
’ Number ID Analyte Detection Detected Result Limit Limit
Radionuclides (pCilg)
SB001  NOO101 U-234 19/19 100.0 130E+01 -6.90E+00 1.13E+01
U-235 19/19 100.0 7.50E-01 -3.70E-01 5.75E-01
Nitrate/Nitrite (mglkg)
SB010  NO01001 Nitrate 14/19 7.7 1.00E+01 -130E+00 290E+00
Nitrite 14/19 73.7 1.00E+01 -130E+00 290E+00
SB017  NO01701 Nitrate 14/19 73.7 320E+01 -130E+00 290E+00
Nitrite 14/19 73.7 320E+01 -130E+00 290E+00
SBO19 NO01901 Nitrate 14/19 73.7 200E+01 -130E+00 2.90E+00
Nitrite 1419 73.7 2.00E+01 -130E+00 290E+00
Metals (mglkg)
SB018  NO1801 Molybdenum 119 53 1.40E+01 8.00E-01 220E+00

< Data values beyond the "outer fences" (smaller than the Lower Outlier Limit or larger than the Upper Outlier
Limit) are declared to be outliers (Tukey 1977).
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Tatle F2. Comparison of ANAP sample results with associated detected field blank results”

Sample
Resuit

New

Qualifier” Result”

Field Field Field
Borehole  Blank Blank Blank Sample
Number ID Analyte Qualifier Result Qualifier
Radionuclides (pCi/g)
SB012 N01971 U-234 J 2.10E-01 J
U-235 ] 1.40E-02 J
U-238 J 1.40E-02 J
SB016  N01071 U-234 1DL 2.70E-02 ]
U-235 J 1.80E-02 J
U-238 JDL 3.20E-02 J
Metals (mglkg)
SB012 NO01971 Manganese - 7.20E-04 -
Silicon - 1.34E+00 -
Strontium - 9.90E-04 J

9.90E-01
1.50E-02
1.10E+00
3.50E+00
1.70E-01
3.20E+00

1.44E+02
T.25E+02
6.50E+00

2.10E-01
1.40E-02

“ The result (concentration) and qualifier are changed if the ANAP sample concentration is less than five times

the detected field blank concentration (EPA 1989a).




Table F.3. Comparison of ANAP sample results with associated duplicate sampie results

(using a statistical t-test)
Standard
Number Deviation
of Mean of Minimum Maximum Calculated Confidence
Analyte Dupilicates Difference Difference Difference Difference T-statistic Level*
U-234 2 -5.00E-03 2.90E-01 -2.10E-01 2.00E-01 0.024 16
uU-235 -1.53B-01 6.72E-02 -2.00BE-01 -1.05E-01 321 80.8
U-238 -2.50E-01 7.07E02 -3.00E-01 -2.00E-01 -5.000 874
Nitrate/Nitrite (mg/kg)

Nitrate 2 -1.60E+01 226E+01 -3.20E+01 0.00E+00 -1.000 500
Nitrite 2 -1.60E+01 2.26E+01 -3.20E+01 0.00E+00 -1.000 500
Metals (mg/kg)

Aluminum 2 -1.15E+03 361E+03 -3.70E+03 1.40E+03 0451 210
Antimony 1 -1.00E-01 - -1.00E-01 -1.00E-01 - -
Arsenic 2 6.45E-01 2.05E-01 5.00E-01 7.90E-01 4.448 859
Barium 2 1.80E+00 4.24E-01 1.50E+00 2.10E+00 6.000 895
Beryllium 2 5.00E-02 283E32 3.00E02 7.00E-02 2,500 758
Cadmium 2 -3.00E-02 0.00E +00 -3.00E-02 -3.00E-02 - —
Calcium 2 3.13E+03 4.28E+03 1.07E+02 6.15E+03 1.035 51.1
Chromium 2 -1.03E+01 1.93E+01 -2.39E+01 3.40E+00 -0.751 410
Cobalt 2 -9.50E-01 2.62E+00 -2.80E+00 9.00E-01 0514 302
Copper 2 -530E+00 7.78E+00 -1.08E+01 2.00E-01 0.964 488
Iron 2 -8.50E+02 L12E+04 -8.80E+03 7.10E+03 0.107 6.8




Table F3. (continued)

Standard
Number Deviation
of Mean of Minimum Maximum Calculated Confidence

Analyte Duplicates Difference Difference Difference Difference T-statistic Levet*

Lead 2 3.87E+01 3.63E+01 1.30E+01 6.44E+01 1.506 627
Lithivm 2 -1.00E+01 1.50E+01 -206E+01 6.00E-01 0943 48.1
Magnesium 2 1.34E+03 1.85E+03 3.00E+01 264E+03 1.023 50.7
Manganese 2 5.95E+01 7.28E+01 8.00E+00 1.11E+02 1.155 546
Molybdenum 2 -5.00E-02 7.07E-02 -1.00E-01 0.00E+00 -1.000 500
Nickel 2 -2.10E+00 339E+00 -4.50E+00 3.00E-01 0.875 458
Phosphorus 2 5.60E+01 5.94E+01 1.40E+01 9.80E+01 1333 59.0
Potassium 2 9.00E+01 2.55E+02 -9.00E +01 270E+02 0.500 295
Selenium 2 -8.50E-01 7.07E-02 -9.00E-01 -8.00E-01 -17.000 96.3
Silicon 2 1.40E+01 4.67E+01 -1.90E+01 4.70E+01 0.424 255
Silver 1 -4.00E-02 _ -4.00E-02 -4.00E-02 - -
Sodium 2 3.05E+00 1.48E+00 2.00E+00 4.10E+00 2905 189
Strontium 2 2.75SE+00 3.46E+00 3.00E-01 5.20E+00 1.122 53.7
Thallium 2 -1.50E-01 707E-02 -2.00E-01 -1.00E-01 -3.000 795
Vanadium 2 -295E+00 7.14E+00 -8.00E+00 2.10E+00 0584 337
Zinc 2 -4.65E+00 559E+00 -8.60E+00 -7.00E-01 -1.177 552

“ The confidence level (% CL)atwhichthemeandiﬁemwe(mmplemhmdupﬁca&)knmdiﬂmt&omzm,u,meemﬁdmmmlhenmsampie
concentration is the same as the mean duplicate concentraion. Avalueof95.0inmmmmuumw”a%%mmmuekamm

between the mean sampie concentration and the mean duplicate concentration.

. . f’
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Table F4. Teatatively ideatified compounds found in the ANAP dzta set

Number of Total Percentage  Number Mean Minimum  Maximum

Tentatively Samples Number  of Samples of TIC TIC TIC
Identified where TICs* of VOC  where TICs TIC Conc. Conc. Conc.
Compound were found Samples werefound  Results (mg/kg) (mg/kg) (mg/kg)
2-propanol 2 10 20.0 2 1.81E-01 9.10E-02 2.70E-01
decane 1 10 100 1 4.80E-02 4.80E-02 4.80E-02
diethyl benzene 1 10 100 1 1.70E-01 1.70E-01 1.70E-01
ethyl cyclohexane 1 10 100 1 3.10E-01 3.10E-01 3.10E-01
propanol 1 10 10.0 1 7.30E-03 7.30E-03 7.30E-03
tri methyl silanol 1 10 100 1 7.00E-03 7.00E-03 7.00E-03
unknown dimethyl- 1 10 100 1 3.30E-01 3.30E-01 3.30E-01
heptanol

unknown ethyl dimethyl- 1 10 100 2 1.60E-01 1.40E-01 1.80E-01
beazene

unknown ethyl methyl- 1 10 10.0 1 1.80E-01 1.80E-01 1.80E-01
benzene

unknown methyl nonene 1 10 100 1 9.00E-02 9.00E-02 9.00E-02
unknown methyl propyl- 1 10 100 1 1.80E-01 1.80E-01 1.80E-01
benzene

unknown methyl- 1 10 100 1 1.70E-01 1.70E-01 1.70E-01
(methylethyl)benzene

unknown methyi- 1 10 100 1 1.10E-01 1.10E-01 1.10E-01
(methylethyl)cyclop

unknown trimethyl- 1 10 100 1 1.40E-01 1.40E-01 1.40E-01
heptane

# TICs = Tentatively Identified Compounds



Table F.Sa. Comparison of ANAP data with BSCP data®

Median LCB9S Median UCB95 LCB9S Median UCB95  Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP  Within Confidence
of ANAP Nolichucky Notichucky Nolichucky  Dismal Gap Dismal Gap Dismal Gap Bounds or Below
Analyte Detection  Data Data? Data Data® Data? Data Data® Lower Bound™
Radionuclides (pCifg)
U-234 18/19 1.10E+00 1.06E+00 1.28E+00 1.55E+00 71.76E-01 937E01 1.13E+00 Within
Bounds
U-235 18/19 1.10B-01 5.94E-02 7.13E-02 8.55E-02 6.60E-02 7.92E-02 9.50E-02 -
U-238 19/19 1.10E+00 1.15E+00 1.28E+00 1.43E+00 9.16E-01 1.02E+00 1.15E+00 Below
Lower
Bound
Nitrate/Nitrite (mg/kg)
Nitrate 14/19 7.80E-01 - - - - - - -
o9 ]
Nitrite 14119 7.80E-01 - - - - - - - o
Metals (mg/kg)
Aluminum 19/19 3.08E+04 1.97E+04 222E+04 250E+04 1.84E+04 207E+04 232E+04 -
Antimony 077 2.70E+00 4.43E-01 4.63E-01 4 85E-01 - - - -
Arsenic 15/19 1.80E+00 4.64E+00 6.16E+00 8.18E+00 4.88E+00 6.24E+00 7.97E+00 Below
Lower
Bound
Barium 19/19 9.99E+01 5.81E+01 7.54E+01 9.78E+01 7.63E+01 991E+01 1.29E+02 Within
Bounds
Beryilium 19/19 1.10E+00 6.41E-01 7.86E-01 9.64E-01 6.37E-01 7.81E-01 9.57B-01 -
Cadmium 0/19 6.80E-01 - - - - - - -
Calcium 19/19 3.88E+03 437E+02 6.89E+02 1.08E+03 8.60E+02 1.25E+03 181E+03 -
Chromium VI 19/19 3.94E+01 230E+01 2.80E+01 340E+01 208E+01 247E+01  2.92E+01 —




Table F.5a. (continued)
Median LCB95 Median UCB95 LCB95 Median UCB95 Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence
of ANAP Nolichucky Notichucky Nolichucky  Dismal Gap Dismal Gap Dismal Gap Bounds or Below
Analyte Detection Data Data® Data Data® Data® Data Data® Lower Bound?™
Cobait 19/19 1.62E+01 1.09E+01 1.44E+01 1.92E+01 1.09E+01 145E+01 193E+01 Within
Bounds
Copper 19/19 1.90E+01 9.21E+00 1.17E+01 149E+01 1.27E+01 161E+01 205E+01 Within
Bounds
Iron 19/19 332E+04 240E+04 2.79E+04 3.24E+04 253E+04 294E+04 342E+04 Within
Bounds
Lead 16/16 1.16E+01 1.22E+01 1.75E+01 251E+01 1.49E+01 203E+01 277E+01 Below
Lower
Bound
Lithivm 19/19 2.20E+01 8.55E+00 1.09E+01 140E+01 1.22E+01 1.62E+01 2.14E+01 -
Magnesium 19/19 4.92E+03 1.67E+03 201E+03 241E+403 237E+03 285E+03 3.42E+03 -
Manganese 19/19 536E+02 4.T7TE+02 653E+02 895E+02 7.28E+02 997E+02 137E+03 Below
Lower
Bound
Molybdenum 1/19 1.50E+00 - - - — - -_ -
Nickel 19/19 3.13E+01 139E+01 1.73E+01 2.14E+01 1.89E+01 235E+01 291E+01 -
Nickel (salts) 19/19 3.13E+01 1.39E+01 1.73E+01 2.14E401 1.89E+01 235E+01 291E+01 —
Phosphorus 19/19 347E+02 - — - - —_ - -
Potassium 19/19 435E+03 242E+03 295E+03 359E+03 1.89E+03 230E+03 280E+03 -
Selenium 0/19 2.04E+01 4.45E-01 5.65E-01 7.18E-01 - - - -
Silicon 19/19 6.13E+02 223E+02 245E+02 269E+02 4.60E+02 S.06E+02 5.56E+02 —_

Silver o7 8.20E-01 - - - — - - -

6'd



Table F.5a. (continued)

Median LCB95 Median UCB9S LCB95 Median UCB95 Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence
of ANAP Nolichucky Nolichucky Nolichucky Dismal Gap Dismal Gap Dismal Gap Bounds or Below
Analyte Detection Data Data® Data Data® Data® Data Data® Lower Bound??
Sodium 519 7.03E+01 — —_ _ — — —_ —
Stroatium 19/19 1.78E+01 3.32E+00 4.55E+00 6.25E+00 S.SIE+00 793E+00 1.14E+01 —_
Thallium 0/19 430E+00 —_ - -— 4.90E-02 1.65E-01 5.56E-01 —_
Vanadium 19/19 3.23E+01 283E+01 3.24E+01 3.71E+01 298E+01 342E+01 391E+01 Within
Bounds
Zinc 19/19 6.29E+01 3.07E+01 3.79E+01 468E+01 4.10E+01 5.06E+01 6.26E+01 -
Organics (mg/kg)
1,1,1-Trichioro- 03 1.30E-02 - - - _ - —_ -
ethane
1,1,2,2-Tetrachloro- 03 1.30E-02 — — -_ — —_ — —_—
ethane
1,1,2-Trichloro- 073 130E-02 - — —_ —_ — — -
ethane
1,1-Dichloro- 03 1.30E-02 — —_ - — - — -
ethane
1,1-Dichloro- 03 1.30E-02 - -— - — — _ —_
ethene
1,2-Dichloro- 03 1.30B-02 - - — - —_ - —
cthane
1,2-Dichloro- 03 1.30E-02 —_ - —_ — — — —
propanc
2-Butanone 03 7.00E-03 - - - — - — _

0or-4



Table F.5a. (continwed)
Median LCB95 Median UCB9S LCB95 Median UCB9S Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence
of ANAP Nolichucky Nolichucky Nolichucky  Dismal Gap Dismal Gap Dismal Gap Bounds or Below
Anaiyte Detection  Data Data® Data Data® Data® Data Data® Lower Bound?
2-Hexanone o3 130E02 - - — - —_ - -
4-Methyl- 03 1.30E-02 - - - - - —_ -
2-pentanone
Acetone 13 1.20E-02 - - _ _— - — -
Benzene 03 1.30E-02 - - - - - - -
Bromodichioro- 03 1.30E-02 - - - - —_ - -
methane
Bromoform 03 130E-02 — - — - —_ - -
Bromomethane o3 1.30E-02 —_ — - - - — -
Carbon 03 1.30E-02 - - - - - - -
Disulfide
Carbon 03 1.30E-02 - - - - - - -
Tetrachloride
Chlorobenzene 03 1.30E-02 - - - - - - -
Chioroethane 03 130E-02 - - - - - - -
Chloroform 03 1.30E-02 - - - - - - -
Chioromethane 03 1.30E-02 - — - —~ - - -
Dibromo- 03 130E-02 - - - - - - -
chioromethane
Ethylbenzene o3 1.30E-02 - - — - - — -
Methylene 03 130E-02 - — - - - _ -

1nd



Table F.5a. (continued)

Median LCB9S Median UCB95 LCB95 Median UCB95 Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence
of ANAP Nolichucky Notlichucky Nohdmcky Dismal Gap Dismal Gap Dismal Gap Bounds or Below
Analyte Detection  Data Data® Data Data? Data® Lower Bound?™
Styrene 03 130E-02 - - - - - - -
Tetrachloro- 03 1.30E-02 - - - —_ _ —_ —
ethene
Toluene o3 130E-02 - - - — - - -
Trichloro- 03 1.30E-02 - - - - - — —
cthene
Vinyl 03 130E-02 - - - - —_ - -
Chloride
Xylene, (meta-, 03 1.30E-02 —_ — — —_ - — —
para-)
Xylene, (ortho-) 03 1.30E-02 - - - - - - -
cis-1,2-Dichiloro- 03 1.30E-02 - - - - —_ —_ —
ethene :
cis-1,3-Dichloro- 03 1.30E02 - - — - _ —_ -
propene
trans-1,2-Dichioro- 03 130E-02 — - - —_ — — —_
cthene
trans-1,3-Dichloro- 03 130E-02 —_ - —_ _ — - —
propene

*BSCP = BackgtoundSodCharaaemtionPropct(EnergySystem 1993c).

* LCB95 = Lower 95% Confidence Bound on Median

¢ UCB95 = Upper 95% Confidence Bound on Median
‘lfanANAPanalytemedlanconwntramnfaﬂswnhmthcUCB95andtheLCB95bounds(m'bcbwtheLCB%)oftheBSCPdata(forenhertheDlsmalGaporlhe

Nolﬂudyformamn),tbatanalytcxscmmderedtobebackground

cl-d
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Table F5b. Comparison of ANAP data with ANAP nitrate/nitrite background data®

Bckgrnd. ANAP Bekgrnd. Bckgmd. Sample Sample
Frequency Frequency Lower95%  Bckgmd.  Upper 95%  Lower 95% Sampi¢ Upper 95%
of of CL.on Mean C.L.on CL.on Mean C.L.on
Analyte  Detection  Detection Mean Conc. Mean Mean Conc. Mean
Nitrate/Nisrite (mg/kg)
Nitrate 03 14/19 5.00E-01 5.00E-01 5.00E-01 134E+00 3.88E+00 6.42E+00
Nitrite 03 14119 5.00E-01 5.00E-01 5.00E-01 134E+00 3.88E+00 6.42E+00

* The 95%' confidence intervals on means (ANAP data means versus background data means) do not overiap; therefore, the ANAP
nitrate/nitrite concentrations are greater than those concentrations found in background.



Table F.6. ANAP toxicity screening for detected analytes
(mdmgdcmmdmguﬁ;hmmhhhﬁm)

% of Total

m Onl Oral Inhalation  Noocarcinogenic % of Total ~ Carcinogenic % of Total Carcinogenic  Carcinogenic
Concentration  RfD  Slope Fz~or Slope Factor  Oral Toxicity ~ Noacarcisogenic Oral Toxicity Carcinogenic  Inhalation  Inhalation Final
Anaiyte (pCi/g; mgig) (mghg-d) [(mghg-d)’] [(mgig-d)’] Score Oral Scores Score  Oral Scores Toicity Score  Scores Decision”
Radionuclides
u-3¢ 1.30E+01 - - - - - - - - - -
u-23s* 7.50E-01 - - - - - - - - - -
u-z8* 5.00E+00 - - - - - - - - - -
Nitrate/Nitrite
Nitrate® 320E+01 1.6E+00 - - 200E+01 o1 - - - - -
Nitrite® 320E+01 1.0E-01 - - 320E+02 L7 - - - - -
Mewls
Beryltium? L70E+00 SOE-03  43E+00  S84E+00 3.40E+02 190 731E+00 100.00 1.43E+01 0.61 -
Chromium VI S63E+01 S5.0E-03 —  41E+01 L13E+04 62.90 - - 231E+03 939  —
Molybdenum 140E+01 50E-03 - - 280E+03 15.64 - - - - -
Nickel S30E+01 20E-02 - - 265E+03 14.80 - - - - -
Nickei (salts)® S30E+01 20B-02 - - 265E+03° 14.80° - - - - -
Strontium 7.06E+01  6.0E-01 - - L1SE+02 0.66 - - - —  Eliminate
Zinc 118E+02 3.0E-01 - - 3.93E+02 220 - - - —  Eliminate

bi-d




Table F.6. (continuwed)

Maximum % of Total
Detected Oral Onal Inhalstion  Noncarcinogenic % of Total Carcinogenic % of Total Carcinogenic  Carcinogenic

Concentration  RfD  Slope Factor Slope Factor  Oral Toxicity  Noncarcinogenic Oral Toxicity Carcinogenic  Inhalation  Inhalation Final

Analyte (pCiig; mgig) (mp/g-d) [(mghg-d)'] [(mghg-d)’'] Score Oral Scores Score  Oral Scores Toxicity Score  Scores Decision®
Organics

Acetone 640E-02 1.0E-01 - — 6.40B-01 0.00 - —_ - — Eliminate

Totai Score 1.79E+04' — 131E+00 —  232E+03 -

'Adeﬂonwmmh-edmuddiymhgmbMMﬂMMmmhMSﬁdmwﬂm(twmmm; For exampie,
im“ytetdckymeihMS%famM&wMS%faamm.ﬂanmemuno(bediminaled&umtheCOPCliubaedonthisunidly

screening test (EPA 19893).
‘mummmmedmmmmmmmmmmwm they will remain on the quantitative COPC list for this BRA.

‘Buedontbekn’cityaueeniuuﬁah(ﬁh\l”%),nmmniuiumbedimiumdfmmthequminﬁuwCOPCIkt;hmever.sineethaeamly!amhoquOPCfor

the ANAP process, they will not be eliminated from the quantitative COPC list for this BRA.

‘Beunebetyﬁmi.themlywn—ndiun.dideCOPChMMMM”MnaﬂmM«,mmmmWMhmtamﬁmﬂcﬂkm

expasure via ingestion or dermal contact; therefore, beryilium will not be climinated from the quantitate COPC list for this BRA.

‘mmmaﬂhﬁdqmtawmumdummﬂmmfaw(mmomRmfornictdulummue;tbetdom.theonlkﬂ)fo:
nickel was used for nickei salts). The % of total noncarcinogenic oral scores for nickel salts was also assigned the same value as that for nickel; Le., the values add to 100% when nickel salts

are not included in the summation.
/ The total score does not include the tomicity score from micke! salts.

L]
(o
W
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Table F.7. Comparison of ANAP nondetccted analyte concentrations with residential PRGs*
Noncarcinogenic Carcinogenic Carcinogenic
Frequency  Representative Residential Residential Residential .

of Concentration®  Ingestion PRG  Ingestion PRG  Ingestion PRG

Analyte Detection (mg/kg) for Hl = 1 for Risk = 10*  for Risk = 10*
Metals
Antimony on 3.00E+00 11E+02
Cadmium oneg 7.40E-01 14E+02
Selenium ons 232B+01 14E+03
Silver on 9.20E-01 14E+03
Organics

1,1,2,2-Tetrachloroethane 0/3 6.20E-02 32E+02 3.2E+00
1,1,2-Trichloroethane 03 6.20E-02 1.1E+03 11E+03 1.1E+01
1,1-Dichloroethane 073 6.20E-02 27E+04
1,1-Dichioroethene 073 6.20E-02 25E+03 11E+02 1.1E+00
1,2-Dichioroethane 03 6.20E-02 7.0E+02 7.0E+00
1,2-Dichloropropane 03 6.20E-02 94E+02 9.4E+00
2-Butanone o3 6.20E-02 1.6E+0S
4-Methyl-2-pentanone 03 6.20E-02 14E+04
Benzene o3 6.20E-02 22E+03 22E401
Bromodichloromethane 03 6.20E-02 SSE+03 1.0E+03 1.0E+01
Bromoform 03 6.20E-02 5.5E+03 8.1E+03 8.1E+01
Bromomethane 03 6.20E-02 38E+02
Carbon Disulfide 03 6.20E-02 27E+04 .
Carbon Tetrachloride o3 6.20E-02 19E+02 4.9E+02 49E+00
Chlorobenzene o3 6.20E-02 SSE+03
Chloroethane 03 6.20E-02
Chloroform 03 6.20E-02 2.7E+03 1.0E+04 1.0E+02
Chioromethane 03 6.20E-02 49E+03 49E+01
Dibromochloromethane V4] 6.20E-02 SSE+03 7.6E+02 7.6E+00
Ethylbenzene o3 6.20B-02 2.7E+04
Methylene Chioride 03 6.20E-02 1.6E+04 8.5E+03 8.5E+01
Styrene o3 6.20E-02 S.SE+04
Tetrachlorocthene 03 6.20E-02 27E+03
Toluene o3 6.20E-02 SSE+04
Vinyl Chloride 03 6.20E-02 34E+01 34E-01
Xylene, (ortho-) <] 6.20E-02 SSE+0S
cis-1,2-Dichloroethene 03 6.20E-02 27E+03
trans-1,2-Dichloroethene <) 6.20E-02 SSE+03

* Preliminary Remediation Goals (PRGs), for the residential land use scenario (ingestion of soll pathway), calculated for a
m’ptrhkotlo‘mdlo‘torwdno(wandaurgethmdmduoﬂ for noncarcinogens.
The representative concentration is sssigned as the maximum nondetected analyte concentration. All analyte concentrations
are below PRG concentrations.
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Table F.8. ANAP nondetecied analytes that can be evaluated qualitatively”

Frequency Representative
of Concentration®
Analyte Detection (mg/kg)
Metals
Thallium 0/19 4.90E+00
Orguanics
1,1,1-Trichlorocthane 03 6.20E-02
2-Hexanone o3 6.20E-02
Trichioroethene o3 6.20E-02
Xylene, (meta-, para-) 03 6.20E-02
¢is-1,3-Dichloropropene 03 6.20E-02
trans-1,3-Dichloropropene 073 6.20E-02

* These analyte concentrations cannot be compared with preliminary remediation goals (PRGs) because neither
toxicity values are known (i.c., slope factors nor reference doses). These analytes are not believed to be asscciated
with the ANAP process and will not be evaluated further in this BRA.

% The representative concentration is assigned as the maximum nondetected concentration.
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Internal Correspondence G-3

MARTIN MARIETTA ENERGY SYSTEMS. INC.

* October 7, 1987

W. D. Walker
Soil and Water Analvses - Abandoned 3-Inch Acid Line

As part of the Utilities Relocation III package, Rust is removing several
sections of abandoned acid line to the north and northwest (NW) of Building
9201-5N. With the exposure of the NW section of line, the line was checked
to determine if it contained any residual liquid. The line was full of
water at its lowest elevation and overflowed upon penetration. A sample of

the water was taken on September 16, 1987. The analytical results are
listed below.

Paxameter Value
Uranium, & 235 .27
Uranium, Total (mg/L) .185
Nitrate (mg/L) 20
* pH 6.7
* Conductivity (ms/cm) 550

* Field measurements

The nitrate level of the water trapped in the acid line at this location
. prevented the outright emptying of the line. A saddle valve was installed,
and on September 25, 1987, this section of line was drained and pumped by

Environmental Management personnel. The water was containerized and removed
for treatment.

Three composite soil samples were taken from around this section of acid

line and submitted to the Y-12 Lab on September 30, 1987. These analytical
results are listed below.

Sample Nugmbers

Barameters Q01 02 003

Uranium, & 235 .82 1.25 .60

Uranium, Total (ug/g) 1.20 1.80 2.80
Nitrate (ug/g) 3.76 2.30 <1.0
pH 6.6 7.8 7.1



W. D. Walker G4
October 7, 1987
Page 2

The soil results indicate no apparent problem with leakage in this section
of acid line. The physical condition of the line would support this, as
there is no visual sign of corrosion or a breakage.

-b. £ A3;4£uvn4uau2

D. E. Bohrman, 9704-1, MS-1, Y-12 (4-7536) - NoRC
DEB: ssh

ce: C. W. Kimbrough
F. E. Kirkpatrick
L. L. McCauley
File - DEB
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Fig. G.2. Exposed pipeline.






Fig. G.4. Exposed pipeline.
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