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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 liquidwastes -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 fwst
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. Originaldrawings andsurveyors' 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 drillingdown 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/gfor 2UU,from 0.075
to 0.75 pCi/g for zUU, and from 0.71 to 5.0 pCi/g for mU. Maximum total values for lead,
chromium, and nickel were 75.1 mg/kg, 56.3 mg/kg, and 53.0 mg/kg, 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
identif'_i as fragrance chemicals commonly associated with soaps and cleaning solutions.

The results of the baseline human health risk assessment for the ANAl) 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 ,.heconstructionworker 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.

xiii



1. INTRODUCTION

1.1 RF_ULATORY BACKGROUND

The U.S. Department of Energy's (DOE's) Abandoned Nitric Acid Pipeline (ANAP) is
a I- to 3-in.-diam stainless-steel pipe located under_ound at the Oak Ridge Y-12 Plant,
f-Jrmerlyttsed to pump waste effluent from the H-I 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 proceu. ANAP was taken out of service in 1983.
Section 2.2 of this report gives a more detailed descr/ption 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 disctmed by DOE, EPA, and Martin Marietta Energy Systems, Inc.
(F.mergySystems) at a meeting held in Chattanooga, Tennessee, on June 4 and 5, 1991. The
study pmpmed 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 soft 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. I
risk assessment is not addressed in this source-control operable unit (OU). Any cumulative
ecological risks from euqx_ure to contaminated groundwater associated with this OU will be
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addressed in the integrated OUs for Bear Creek Valley (OU 4) and Upper East Fork Poplar
Creek(_C) (OU I).

1.20_

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 m 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 crtme,d the Y-12 Plant storm sewer system. All sampling
Iocatiom arc 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 (SAIL') determined that two contaminants--uranium andnitrate--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 backgroundvalues for the Y-12 Plant and determining that results
three times bac_und levels would trigger additional sample analysis.The highest average
bac_und value used as a trigger was 1.37 pCi/g. At EPA request, three background
Iocatiom 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 nitrateswere
detected at any of the bac_und locations (where naturallyoccurringnitrates were assumed
to be present) and nitrates were detected along ANAP only in the low parts per million
(ppm) range. The detection of nitrates andother 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 _ 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 add pipe.I/he sampling coordimucs
i i i i i ii sll i i

Y-12 Ground elevation

Ncr_ _S block plan (ft above _'

SB001A 31004.27 57108.72 D-2 998.89

SB002 3{M94.27 56923.88 D-2 995.26

S]80_ 30859.46 56887..36 D-2 1003.83

SB004A 30755.83 56567.06 D-2 1001.25

SB005A 30731.83 56399.94 I)-2 1002.17

SB006 30703.63 55889.05 E-2 99Z69

S]M}07A 30735.29 55557.44 E,.2 996.73

SB006 30748.00 54991.86 E-2 994.33

SB009 30696.61 54811.05 E-2 1014.52

SB010A 3067Z_ 54620.04 E-2 1014.41

SB011 30632.07 54315.03 E-2 998.04

SB01ZA 30608.60 54136.53 E-2 995.90

S1_13 30594.60 54035.04 E-2 1004.34

SB014 30566.06 53810.25 1=-2 1014.32

SB015A 30501.79 53321.46 1=-2 1014.63

SB016A 30468.03 53060_,31 F-2 1019.30

SB017 30444.17 52876.10 F-3 1017.42

SB018A 30407.09 52682.43 1=-3 1016.33

SB019 30385.91 52589.11 1:-3 1013.59

e.eksm_ _ k_tm=

001 30714.38 50890.82 1051.44

002 3057&95 50864.91 1031.27

003 38323.03 50790.08 1003.32
i i

"See Chap. 3,"Field Imest/ption," f_ an eq_/a_tion of bore.hole location numbers.
bmsl ,- mean sea level
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2. SITE HISTORY

2.1 GIK_RAPmCAL I_,.'FORMATION

ANAP is -4800 ft in length and traveis from the H-I Foundryto 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 andwould consist mainlyof weathered shale. The Nolichucky
comists 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.

2.2 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 muted to both the northeast and southeast ponds, and overflow was
conducted to the northwest and southwest ponds. In 1972, the muting 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. A.NAP was originally buried from 0 to 14 ft
below ground surface (bgs). One drawingindicates that the pipeline was buried at least I 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 a result of construction anddesign changes, ANAP has manyturns,bends, andwelded
joints along its course. The line also crosses ditches and a former swampyarea andhas several
topographicallowpointsin the linewhere waste mayhave 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 probablywere. Sections
of the pipeline were removed and/or renovated when they were in the path of plant
com_n. 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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The waste effluent that traveled through ANAP consisted of nitric acid containing

depleted uranium in solution that was produced during the uranium recovery process. Theeffluent 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. Fn_.13INVESTIGATION

SAIC conducted the subsurface soil field investigation of ANAP from January 22 to
February I0, 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
(SAXC 19'_).

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 pipetine. 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 samplinglocation 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 Planll management on the
penetration permits issued for subsurface work. Alternate locations were located as close to
original locations as poss_le 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.

Geophysical 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.

Demntamination and Stag/ng 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 acttTities) was scanned and
found to be free of radiological contamination. Upon mobilization, a temporary, lined
equipment-decontamination padwas constructed. Equipment was stalged from a small trailer.
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• 3.1SUBSURFACE SOIL SAMPIJNG

Nineteen locations along ANAl' and three background locations were sampled. The
three background locations were sampled using hand augers, andsamples 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.augerdrilling 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 an:hived 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 an:hived for potential chemical analyses at a later time.

3.1.1 I-Ioiks_-Stem Aq_

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
corridorwas 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 ex/t
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, rangingfrom 992.69 ft MSL at location SB006
to 1019.30 ft MSL at location SB016A. Borehole depths ranged from 14.5 ft in borehole
SB011 to 26 ft in borehole SB005A. Bedrock was encountered at depths from - 13 ft in
borehole SB006 to 26 ft in borehole SB005A; 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.

3.1.2 Hydraulic Aulp_ DrfllinS

Because of problems relating to access for the drilling rig, 7 of the 19 borehole locations
were drilled using a hydraulic auger. The exclusion _one and contamination reduction zone
were established for the hydraulicauger in the sane n_anner as for the drilling rig.
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• Table3.1.Boreholedrillingandsamplinginformation

Total Sample
Borehole Drilling depth interval Sample

no. method (ft) (ft) type

81:1001,6," Little Beaver" 8 2-4 Lat_

SB002 I/t0eBeaver" 12 5-5.5 Lab
11.5-12 Arch*

SB{}03 I/toe lkaver" 9 3.5-4 Lab

SBCO_A DrmriS 22 8-1o Lab
11-13 u_d
14-16 1/01
17-19 Arch
20-23 L/th

SB005A Drill rib 26 8-10 Lab
15-17 1/01
20-22 Arch
25-26 1/01

SB006 Drill rig 13 2.5-4.5 Lab
5-7 Uth
8-10 Arch
11-13 1/th

SB007 1/toe Beaver" 8.5 4.5-5 Lab

SB008 Little Beaver" 6 5-5.5 Lab

SB009 Drill rig 23 8-10 Lab
11-13 1/th
14-16 1/th
16-18 Arch
21-23 Arch

SII010A Drill rig 23 4.5-6.5 Lab
8.10 1/01
11-13 Arch
14-16 1/01
17-19 IAth
21-23 Arch

SB011 Drill 118 14.5 10.5-12.5 Lab

SB012A Little Beaver" 4.5 4.5-5 Lab

S]8013 Utoe Beaver" 2 0.5-1 Lab

SB014 Drill ri8 18 7-9 Lab
10-12 1/th
13-15
16-18 1/th

SB015A Drill rill 17 4-6 Lab
7-9 Llth

10-12 Arch
13-15 Ltth



3-5

. Table3.1 (continued)
IIII I I II II I I II i I J iii I Iiii i I iii iiiiiii

Total Sample
Borehole Drillin8 depth interval Sample

I1o. method (ft) (rt) type
I IIII I I iiilllII iiiiii i II . ill iiii IIIII iii II HII II I IIIIIII ii III I II

SB016A Drill 1t8 18 8-10 Lab
11-13 l.ith
14-16 Lith
16-18 Arch

SB017 Drill riS 18 10-12 Lab
13.-15 I.lth
16-18 Arch

SD018A Drill rill 16 4-6 Lab
8-10 I..ith
14-16 Arch

SB019 Drill rill 17 2..6 Lab
7-9 Llth

10-12 Uth
12-14 Arch
15-17 IJth

001" Hand su_r 2.5 2-2.5 lab

002' Hand aulter 4.8 4-4.8 Lab

003* Hand auger 5_ 5-5_ Lab
I I IIIIII I I IIIlll II I[ I III ] i11 II I iiiiiiir

bA s Alternate lu_ple k_tkm.
li'l_b u Sample ol311oeted_ Not to inbonttofyfor _.
*Am " SamplemUeaedforchemicalanalymandarcbtved.
q.aU- Sam_eeoUmed_ U_ kSmtmmk_
q)01- _nd ampler
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Hydraulicauger drilling uses a soUd-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 hydraulicauger, 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 iithologic formations
encountered, the total depths of the boreholes it drilled were less than those produced by the
drill rig.

3.2 LrFHOLOGY

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

Litholo_ encountered during the subsurface investigation comisted of fill material, clay-
rich sapmlite, and weathered shale bedrock. Lithololic character was comistent _ the
site. The fill material was several feet thick and consisted mainly of gravel. The clayey
sapmlite ranged to -24 ft in thickness; it wu 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 rangedin depth from 4.5 to
25 ft bp. Water was encountered at 10 ft in borehole 16, but the borehole was dry from
below 10 ft to its termination at 18 ft.

3.3 IIBALTII At6) _

SAIC provided health and safety support duringall 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.spedfic 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 permnnel were required to have completed 40 h of
training and to have received a medical rumination in accordance with 29 CFR 1910.120.
Before entering the exclmion rune, employees were required to don a hard hat, chemical-
protective clothing (such m Ty_..kTM coveralls), and chemical-protective gloves and boots.
Emp_ were also required to be fit.tested for respiratory protective equipment. Adequate
respiratory protective equipment was kept on site throughout the project, although project
act,_ties did not nXlUire its me.
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Monitoring for exlx_ure to specific contaminants, including organic vapors, ionizing
radiation, and mercury vapor, was performed during all intrusive sampling. Instrumentation
used and target contaminants are listed in Table 3.2. Imtruments were calibrated or
calibration was checked daily prior to use. Records of these calibrations were entered in the
daayk,sbook

Table3_ Mo_mdnl _mmmmm andCOI_m

ui i nuliUll_! I II I I I ]1 Nil ii I I II

Mc_,ng tmuument COPCs
iiiiii ,111 iii i i LI i iii i i iiiii i .11 ii ]11 ii iiiiiii iiii

JeromeMzm_ V_oorIndlmmr Mm_uryvapor

HNuDa_r 101 Organicvapors

FcztmmOrganicVaporAnalyzer Orsanicvapon

190 Ikta/gammrmZoactMty

vkznm 4SO AJl_a_ty
iiiii i In _ f iiii i i i i i _

Daily bac_und levels for all monitoring imtruments 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. Backgroundlevels 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 material and cuttings. Readings were also taken from the auger boreholes to
determine the level of potential off-gauing 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 imtructed 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 SB015. The material was sandy fill taken from directly beneath the parking lot
asphalt. Samples taken from deeper soils indicated that levels of radioactivitywere 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, varyingfrom 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 IndustrialHygienists. The employees performing the
steam cleaning were imtructed 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 drillingdevice 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.

0

3.4 QUAIJTY A,qSUItANCE

The ANAP project was conducted under the provisions of the QAPjP, which included
sections on field and laborato_ quality assurance (QA)/quaUty control (QC). The QAPjP
complied with EPA Interim Guidelines and Specij_t_:,_ for Preparing Quality Assurance
Project Hans (EPA 1980), American National Standards Imtitute/American Society of
Mechanical Engineers NQA-1 guidelines,Energy Systen_' Environmental Restoration Division
Oua/ity _nce/_oyam P/an (Energy Systems 1992), and the SAIC Quality Assurance
Program Plan andQuality Assurance Administrative Proc_ures (SAIC 1993), which describes
procedmes, documentation, records, audits, and corrective actions.

The QAPjP 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 permnnel have sufficient authority to identify problems; to
initiate, recommend, or provide mlutions to quality problems; to verify solutions; and to
ensure that further work is not completed until proper disposition of a nonconformance or
deficiency.

3.4.1 _ QA

The field QAPjP was initiated with a readiness review to ensure that all work plans and
standardoperating procedures were approved andcontrolled, 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 QAPjP.
Sample containers and samplingdevices 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 m¢hived 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 wee performed, and where malfunction of equipment was
smpected, the equipment was removed from service. Calibrationdata were maintained in the
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- imtnnnent logbook. Data validation, which included screening, checking, auditing, flagging,
certifying, and reviewing the data, was completed. Four types of _ 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. Fmdings
and _tions 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.

X4.2 _ OA

The Laboratory QAPjP 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
dataquafityaretlmsefoundinDataQualityObjectivesforRemedialResponseActivi6es(EPA
1987).LevelHI dataqualitywas maintained;itprovidedlowdetectionlimits,a widerange
ofcah_ratedanalyses,matrixrecoveryinformation,laboratoryprocesscontrolinformation,
and known precision and accuracy. The purpose of the analyses of the samples was to confirm
the prmem:e or absence of contaminants in the soil and to quantify the organic, inorganic,
and rad_ compounds in the soil and groundwater.

Samples were analyzed using the methods and protocols found in Test Methods for
Em/u_ So/id Wastes, 3rd Ed/6tm (EPA 1986); Methods for ChemicalAnabc_s of Waterand
Wastes (EPA 1983); and Ent4smmmml Me.asureme_ Laboratory Procedures Manual (DOE
1990).O_ain.of-Custodyprocedureswerefollowed.

All meas_ and test equipment were calibrated at the prescn'bed intervals against
nationally recognized standards or those found in the operating manual for the instrument.

were no dtmnnmnted cah'brationfailmm. All cah'brafiondata were maintained in the
imtrumem Iogtmok. Preventive maintenance of the equipment was performed and entered
 ,to thek,0,m

The f_ laboratory (_ procedures were used to check sample preparation and
analysis and to monitor laboratory performance: method blank, calibration/continuing
cah'bration blank, sample container cleaning blanks, laboratory duplicates, matrix spikes,
cah'brationstandards, and performance evaluation samples.

During the process of laborato_ 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 decmnentation verified that parameter estimates were defens_ie and
that the estimates from each laboratory were quantified.

Throughout the period of laboratory analysis, internal OC checks were made to ensure
the ___hr,lcal competenc, of the staff, appropriate equipment and instruments, good sampling
practices, good measumtnent 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,

thenanahrg theponio



3-12

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 p_ of the audits were to ensure that the project was
implemented in accordance with spewed requirements, to assess the project's effectiveness,
to identify nonmnformances, and to verify that identified deficiencies were corrected. The
audit records are kept in the project _es.

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 SAMPI RF_.SULTS

Nineteen soil samples were originally submitted to the laboratory to be analyzed for
metals, nitrate/nitrite, VOCs, and isotopic uranium. Three backuound 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
deliverableswererequiredforallanalyses(RequirementsforQuali_ControlofAnaly_al
DatafortheEnvironmentalRestorationProgram,EnergySystemsESfER/TM-16).The
followingsubsectionspresenttheanalyticalsampleresults.

Two methodswereusedtoevaluatetheanalyticalresults.To determinewhetherthe
pipelinehadleaked,analyticalresultswerecomparedtonaturallyoccurringbackgroundlevels
ofsiteconstituents.Thiscomparisoncouldnotbeperformedwithahighdegreeofstatistical
significancefortworeasons.Fu-st,backgroundlevelsweredeterminedwithlimiteddatasets,
therefore,thebackground"population"ofthesitehasnotbeenwelldefined.Second,the
highnumber ofvaluesbelowthedetectionlimitinthe A.NAP analyticalresultsmakes
comparisondifficult.Inthecaseofnitrate/nitrite,backgroundlevelscouldnotbedefined.

Becauseofthedifficultiesinestablishingbackgroundlevelcomparisons,analyticalresults
arealsocomparedwithhealth-basedactionlevels.Forthemostpart,theseactionlevelsare
derivedfrom40 CFR 264,265,270,and 271(EPA 1990b).Table4.1liststheEPA action
levelsforchromium,nickel,and nitrateand theNuclearRegulatoryCommission(NRC)
actionlevelforuranium.Comparisonswiththeactionlevelshelpindicatewhetherfurther
actionunderCERCLA shouldbetaken.

Table4.1.RCRA-bmed as_m levels
Ill I Illl II I I ,mill , I1

Cbaz_unl Actionlevel Basisfor_ level
nil i ii i

_m 4OOms/ks RCRA,SuOpsrtS, ct_dsoft/nsesti_

Nlck_ 7.,OOOmVks R_ SutqztnS,ct_dsouinScsti_

Nitrate 128,000rag/kS RCRA,SubpartS,methodus/rigthenitratereference
dmeof 1.6"

Uranium 35 pC_/g NuclearRe_latoty Ccmmm_ Branch
pmi_m,basedon multiplepaUnmyexposure

I II N I U I SIN I

BEPA19900.
"lEaFX̂g J a.

Table 4_. shows a summaryof chemicals that were detected in the soil samples. The table
does not include sample results that were rejected (R) by the data validator.

4.1 METAI_

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 analyzedbyMethod 7060 [graphite
furnace atomic absorption (GFAA)], and lead was analyzed by Method 7421 (GFAA). Two



T,_4_ Samm_ oCchmk_ drained_ mSumpes rmmS= =Ure_d pqzUm=m"
|ll ill

Prolxx'don Minimum Minimum lzau_

of msalm result result _
>det_m >_ >_ Mean Stm3dard of

Parameter limit# limit limit result_ deviation" nmximumill

Mm_ (q_
Aluminum 19/19 39600 19200 30040 5956 SBOI5 4.0-6.0ft

Arsenic 15/19 3.7 0.86 1.773 1.092 SB006 2.5-4_5 R

Barium 19/19 469 55.5 1655 121.6 SB011 10_5-7.5 fl

Beq_lium 19/19 1.7 0.51 1.089 0.3394 SB006 2_5-4.5 fl

Calcium 19/19 45100 317 13580 15980 SB017 10_-IZ0 fl

Chromium 19/19 56.3 24.4 40.59 8.121 SBO06 2-5-4-5 fl "_t,J

19/19 36.1 5.9 15.8 7.132 SB011 10.5-12.5 fl

19/19 29.7 7.4 18.87 6.292 SB005 8.0-10.0 t[1

Iron 19/19 51700 24300 33780 6606 SB01I 10.5-17.5 fl

Lead 16/16 75.1 7.8 21.29 23.33 SB012 4_5-5.0 fl

Lithium 19119 34.8 14.3 23.83 6.142 SB019 7.0-6.0 fl

Magnesium 19/19 18800 1550 6753 4900 SB005 8.0-10.0 fl

Mnnlpmcse 19/19 1950 94.4 64&9 526 SB011 10_5-2.5 fl

Mctytx_um 1/19 14 14 1.445 3.041 SBOI8 4.0-6-5 fl

Nickel 19/19 53 14-5 29.76 11.74 SB006 2.5-4.5fl

Phosphorus 19/19 884 84 416.1 227.6 SB011 10_5-125 fl

Potassium 19/19 7530 1890 4888 1695 SBO06 2.5-4.5 fl

Silicon 19119 845 369 57G2 129.6 SB002 5.0-5_5 fl

Sodium 5/19 126 75.1 52.4 37.47 SB001 7-0-2.5 fl



't'd_ 4.2 (_

Prolxa'doo Maximum Mlndmum Locatkm
of remits result result anddepth

>detectioo >detection >detectkm Meao Staodanl of
rammer um_ umdt _ nmm_ dev_do_ mmmum

Stronthml 19/19 70.6 5.2 20.87 16.81 SB010 45-65 ft

Vsaadium 19/19 38.5 24.2 31.55 4.4 SB015 4.0-6.0 ft

Zinc 19/19 118 27.6 60.83 25.._ SB001 2.0-2.5 ft

lmrp_ _ (_

NJtmwjNitflte 14/19 32 0.51 3.812 8.355 811017 10.0-12.0 ft

_ p,mmeemWc_

n_ 19/19 13 0_53 2.783 3..507 SBO01 2.0-2_5 ft

mU 7/19 0.75 0.0"75 0.1651 0.195 SI]KX)I2.0-2.5 ft

:n_ 19/19 5 0.71 1.754 1.199 SB018 4.0...6.5 ft

v(iti_ alm_ mmpmadJ_
Aceto_ 1/3 64 64 24.5 34.23 SBOI6 8.0-10.0 fl

" S_mpi_ with 'R' _ flqZ were not itzdu¢_.
_mum_ com_tmi_ Jmthtn_ _g _ ,m_ amidm_ m derma.
cResuJtsless than the dctegtion limit were set to one ludf the dctoctioo 5mit for the _ of _ _ _ _ _ (_ _ __).
Sowce: Outputof programANAP03.SAS on _ 7, 1993, fromthe ANAP project d_ base.
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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 for metals are presented in Table 4.3. Sample results were compared with
bac_und sample results presented in the Annual Report on the Ba¢_ Soft
C_mct_t_ Prelect on _ Oak RMp Res_atk_, Oak RMge, Tennessee (DOE 1993).
Results from samples taken in the Nolichucky Formation were used because most of the
pipeline is located in this formation. Baclqp'oundsampling locations and metals results are
giveninAppendixF..

Each element was compared to the highest value listed for that element in the results
for background samplinglocations shown in Appendix E. Although metal analyseswerenot
originally comidered in the SOW as an indication of pipeline leakage, chromium and nickel,
which are primarycomponent 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 chromiumlevel detected was 69.9 milAg; 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 sapmlite encountered during drilling. High
values for calcium and strontium found at the same sampling locatiom are not an indication
of contamination. Calcium and strontium also exhibit similargeochemical 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
bac_und 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 so as not to err in
identifying false negatives. The actualvalues 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 cah'bratedwhen the analyses were performed. However,
the remaining 18 sample values are usable for comparison with background values.

4.1.2QA/QCSmuptm

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.



Tabb43. StmpJnresuJufar metabh thesia_ add _ mea

smql m, JomJat,mddm
SBNI" SBN2 SUB SBN4 SB006 S_007 SinS8 SBN_ _NIO

NN101b _ Nmml NN401 lqS0501 lqN_01 NNTOl NNNI _ lqSlWlPanmeter
O_ OC OC OC OC OC OC OC GC OC

(mlAI0 2.0--2.5 fr/ 5.0-.-5.5ft 3.5-4.0 fL 8.0--10.0 a 8.0--10.0A 2.5-4.5 ft _ fl 5.0..-5.5ft 8.0-.10.0 ft 4..5-.4.5ft
e2NKq3" e_SR3 e2N883 _ _ _ _ eWeSd_ _

Alumimm 24300 30800 26380 2m0O :MN0 :MN0 19280 24U0 333N 3_N
Aatismm7 2.7 U $ U 2.8 U 2.7 R 23 R 2.7 R 23 U 2.7 U 2.8 R 3.1 R
Ammk: 2.6 Lff U _ U IJ 2.4 J 3.7 23 IU U 2.8 1.7
BKium 216 67.7 217 259 J 228 J 429 J 99.9 273 104 J 99.7 J
Bet3dhm 1.1 J 0.68 J 1.2 J 1.3 1.7 1.7 0.84 J 1.2 J 1.2 1.4
Cmdmkm 0.63 U 0.71 U 0.71 U LID U 0.7 U 0.65 U 0.56 U _ U _ U 0.74 U

25800 J 512 J 3030 J 25200 J 273M J 2720 J 965 J 3880 J _J82,J 41700 J
Cbmnhnn 33.8 36.1 32.7 • :1.1 501 .563 24.4 41.7 43.4 39.4
ColmJt 17.4 10.2 24.1 15.3 8.6 16.4 21 17.6 23.4 13
Cnppa" 27.3 J 20.8 J 20.9 J 9.8 29.7 19 9.4 J 19.4 J 18.7 20
Ime 28m0 33200 31200 24/00 42700 38480 X_O0 33880 40100 35400
Lead 70.4 J 17.8 J 35.4 J 5.6 J 3.2 R 2.4 R 20.6 J 22.1 J 2.2 R 5.7 J

:14.1 22 288 27.7 34.1 21.7 14.3 22.5 20.7 29__

Mapmlum 5QO J 2340 J 4010 J 13500 J 18880 J 8MO J 1950 J 69m J 3_0 J 80'70 J
Mmtpmse 818 153 147a IIO J 222 J 208 J 785 14_ 493 J 573 J
Mo_sdmun 1.4 U 1.6 U 1.5 U 1.4 U 1.6 U 1.5 U 13 U 1.4 U 1.5 U 1.7 U

_ IU 33.9 32.5 M3 53 16.2 452 _8 313

Pbeqdmrm 565 J lm J 434 J 722 J 554 J 585 J 185 J 841 J 347 J 460 J
Pmasahn 4350 3710 39g0 7130 6490 7530 21110 3470 4160 5510
Sdmism 19.9 U 22.2 U 20.8 U 19.8 U 22 U 20.3 U 17.4 U 19.9 U 21.3 U 23.2 U

64'7 845 617 430J 494J 369J 621 560 456J 428J
01D U 0.92 U _M U 0.82 R L_ R _t84 R L72 U L82 U _18 R 0.96 R

Sodim 126 58.1 U 58.5 U 118 130 623 U 32.5 U 58 U 45.9 U 110
Stl,UStims 36.4 J 5.2 J 12.4 J 36.7 J 24.8 J 19.5 J 5.2 J 18.1 J 9 J 70.6 J

4.2 U 4.7 U 4.4 U 4.2 U 4.7 U 4.3 U 3.7 U 4.2 U 4.5 U 4.9 U
Vusdhm 24.6 33.9 25.7 31.6 35 30.6 2_.3 24.2 38.5 33.3
Zinc 118 J 39.6 J 66.2 J _,9 J 63.8 J 117 J 29.4 J 75 J 68.3 J 63.6 J



Tdde 43 (amtimed)

Pmzmlr GC OC OT GC GC GC OC GC OC or
1g._-12.5 It 4.5-.5.0 R 4.5--s.0 R 0.5-1.0 tt 7.0.-9j lit 4.0-6.0 R tUk-lL0 It IIUk-12.0 R _ tt _ R

IA. e_

Amlma_ 3 R 2.6 U Z7 U 2.6 U 29 R 7..7 R 2.7 R 29 R 33 R 2.7 R
Amenk L7 0.86 0.07 U 0.32 U 3.2 1.8 2.7 2.2 1.6 1.7

Bmium 469 J 74.9 72,8 83.7 84.5 l 97,.5 l 103 99.1 J .q5..5 J 81.8

Ba'Jdrmm 1.3 0.51 J 0.44 J 1.4 J 0.88 1.1 I 0.77 _ 0.71
Cmlmlum 0.71 U (UD U e._ U 0.61 U e._ U e._ U 0.74 U 0.69 U e.74 U _ U

Cbkium 6790 J 882 J 775 J 317 J 1880 J 1550 J 41,200 J 415100J 21200 J 827 J

(]uumium 542 29.2 25.8 45.6 36.4 47.3 19 J _r7..9 _.8 _.9 J

Cobalt 36.1 8.5 7.6 123 IlL2 16.4 12.1 7.5 5.9 19

15.1 J 7.4 J 7.2 J 16..9 J 15.5 _ 24.7 J 17..9 13.6 39.3 J
lrtu 517N 24:1oo 17'/N :15700 :DIN _ 30700 314N N 45100

4.5 l 75.1 l 1tt.7 l 2.8 l 53 l 6.4 l 43 $.3 l 3.8 l 3.8

LJddum 34.5 21.6 21 21.3 159 Z7.9 242 19,8 15.6 _;.q.4

IdqlneJum 9530 J I_0 J 1520 J 4MO J 3320 J 4400 J 63_0 J 1100 J 3_0 J 2288 J

1950 J 144 136 150 6.q2 J 467 J 536 251 J 94.4 J

Meipbdmmm 1.6 U 1.4 U 1.5 U 1.4 U 1.6 U 1..5 U 1.5 U 1.6 U 14 1.4 U
Nk/kd 48.6 14.5 14.2 :3_.5 21.3 24.7 29..q 16.7 16.2 22.4

Phoqpbat_ 884 84 J 70 J 459 J 235 J 322 J _0_ 224 J 217 J 199
Pmmdum 7100 18g0 1988 7320 4190 5340 46g0 4140 6130 3Z70

Sdenbm 22.2 U 19.6 U :]0.5 U 19.2 U 21.6 U _0,4 U :]I..1 U 21.6 U 23.2 U 2t U
Sioem 458 725 6"78 483 62A J 4L5 J 6_8 "_0 J 613 J 701)

Sam, 0.92 R 0.81 U 0JI5 U L79 U 0.119 R 0JI4 R 0JI4 R 0.9 R 0.96 R 0JI3 R

Sodium 91.4 U :]16,4U 32.t U 75.1 56.3 U 7t3 U 93.7 U 78 U _1 U 5.5.8 U
Stmmium 17.8 6..5 J 6.2 J 5.8 I 8.7 J 11.3 J 43,3 29 J 26 J $

'3nllust 4.7 u 4.2 u 4.4 u 4.1 u 4.6 u 4.3 u 4..3 u 4.6 u 4.9 u 4.2 u
Vusditm _ 31.6 2_..5 27.4 _..t 1.5 34 J 34.8 29.6 41.2 J

Zinc 84.5 J 27.6 J 28.3 J 54.4 J 48.3 J 47..5 J _ 44.2 J 38.2 J 46.9

"sm_rqtomlm. GC- O_ ampmlteump_
_ample namber. J - ISuimmed_ue.

R - (X::indh:ntes that dma am tamable (mmmuem may er may nat be peue_).
"SmprmS dine. u - _ _m m_ k,r b,_ mt _ (le mmnm"_=, _ a_emmmmmgm_imim rm_).
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T_ 4.4. _ m_ mmliu I_ _ Is flu stuk: _ _ _
__ "7 [11 ]lll[lJ III IInil [ II [ IIIIII I II ]1 I I IIIIII I I I _ II]lJll I I I I I

IH[ ][ I Irl, -- ........ __ I Illll Ill II I III

SB012' sno16 sUoo7 sno19 SB011
Pmune_ N01971b N01071 N01972 N01072 N00173

0_9/93 d O2/05/93 02m/93 O2/04/93 01/27/93
J_ IIIIIIIII ]__ I _ m:_ " I Illl ? II .... __ - _ -- _ L ][I _-_ _ - [11111 I J I II :_

Nuemum 38.9 U 12.5 U 38.4 U 43.8 U 1590

Antlmo_ 12,2 g 12.2 U 12.2 U 12.2 U 12.2 U
Ameic 0.75 U 0,66 U 066 U 0.66 U

lJmum 1.3 U 1.3 U 1.3 U 1.5 23.8

0.12 R 0.12 R 0.12 R 0.12 R 0.12 R
Csdmium _.gu _.gu _.gU _LgU _.9U

36:3 R 102 R 250 R 205 R 5710 R

_ U 2.3 U 2.3 U 2.3 U 3,7

1.5 U 1.5 U 1.5 U 1.5 U 4A U
Iron _4 U 10.3 U 46.5 U 48.1 U 7490

Lud 0.48 R 0.48 R 048 R 0.48 R

$U 3U SU 3U 3.2

MSlPnmm 30.i R 30.1 R 30.1 R _0.1 K 927 R

Msqmme 0.72 0.62 U 1.2 0.62 U 82.9

MabWs_m 6.5 U U U _ U 6J U 10.5

Nk:kl 7.1 U 7.1 U 7.1 U 7.1 U 11_3

Famlmonm 25.1 U 25.1 U 25.1 U 25.1 U 25.1 U
_82 K 902 R 982 R 902 R 982 R

SeJutlum 90.9 U _ U g0,q U 90.9 U 90.9 U

moan 1340 17 U 52.1 74.3 26O0

S0ver 3.8 U 3_ U 3.8 U 3_ U 3_ U

631 R 32.9 R 12.1 R 84.9 R 112 R

0.99 0..52 U 0.81 0.52 U 10.8

19.3 U 19.3 U 193 U 19.3 U 19.3 U

VmMtum 3.1 U 3.1 U 3.1 U 3,1 U 3.1 U

14.3 U _L3 U 21.4 5.9 U 9.6 U
-- IIIIII .-- IIIIII IIIIIIII IJ_[I Jllll]J !/ ]! III I J| IIIIII III __ I I _ II . , _ ---

__. _ I _b_I_.
111
R - QC_ tint dm areunltble (ooe,JSnemmayor maynmIx prowl.
U - CommiMm,mmmmlys_br bu_umdsmmsdOImnum_siv_ts Ommlntmm
qum_/ou Um_).
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. Aluminum,iron,andsiliconwerudetectedstslilhtlyelevatedlevels(meuursbleinppm).
SHkonwas_t atlowppmlevelsinonefieldblanksample,andallthreeelemenuwere
presentat lowppmlevelsinonerinu_ sample,allmeuurableinpln.

It ispou_*'olethatdw_ elemomsmeasurableinlowppbwereimpm'lt_inthe
mpnic-_ wstm'usedtocollectthesample.'Thesilicon_tectedinppmalsocouldhave
comefromthempnic-trecws_'. The ironandaluminumresults,however,mi|hthe
atts_outabletotheequ!_t fromwhichtherimmtesamplewascollected.Therimmtesample

these rmults wastakenfromthe cuttinllbeadof the leadaullerfly followinllthe
initialdecommnimltion,beforeanysampleswere collected._ firstsamplecollectedafter
the rimate wasat uunpltnlilocationSB011.Thissampleshowafthe ht_t analyticalresult
of allthesoftsmpim forkon.butthisresultwasbelowthet_c_und level.Aluminumwas
nbodetectedin sampleSB011butnot atthe hlllbmtdetectedlevelforallthe samplesand
belowthe backlroundknmLSuh_uent rimatemmplmshowedmuchlowervaluesforiron
andlevelsbelowdetectionlimiUfor aluminum.

4.2 NrlY.ATBmI11m_

Nismteensoilmuplm co_cted atvariousIocatiomJdon|ANAPandthreeback/round
aoilump_ _ bornamnoWmm mtheY.12Plantwereunalyz_fornitrate/nitrite
byBP&Method353.3.Thebackllroundsoilsamplermultswereall lessthin the relxn_ble
lt_ of0.5Iq/! (Tabk:4.._.Thequmdtflm"UJ"indicatethatbecauseofaQCdeviation,the
rqz___blelim/tfor thesebeclq_ound,,oilutopia,mayor maynotbeu noted.All the
ntu:tc_trite,naly,.i_mulu fortim_ sample,receiv_a "J" _ duetoQA/OC

(l.e,,nowLhod_ problmuwt__ matrix,pike)._ data,however,were
acmptatdefor theobjecttvmof thb projemmulcouidbereedfor itspurpmm.

4.2.:smsae

It wandetmminedfor theANAPprojectthatany_trate/nitriteresultalonllthepipeline
st grimierthan twicethe mudyti_ repot.ablelimit mi_t suHmtleakagefromthepipeline.
Becausen/trate/nflritewasnotdetectedinba_ samplesabovethereportableILmit,
avalueoftwicethereportablelimit(1.0Pl/|)wasusedasasurmsa,eba_sroundvalue.
Nttmte_tritermulu for five umpireand one fieldduplicatesampleaa:eededthe
nttrau_/nl_ surrc_te _und v-Ju_

Theraul_ areImi_uxl inTable4.5.A summaryofd_ r_ulu b pr_en',_lbelow:.

................ ............................ - ...................................... li_

P--_ .... : .......... .... -

IIII ............................

_'_ _4n_ cos _ _ ,:o.s :u_00
Illl I ._ Ill [JU -- III [111 I I II U I III IIIIUI LI J]LUIIIJ ]1[ I It . I

q_ utimmm_ memuu-...imdmmmimtmmmUsram.dramapmuom4u_tk mpmut_kit.
_ uam_ mammmUmtrimrumple_ I_01, m00z,mula0m.
ql_ b theRCKA_ Ittoe levd iemJ_ a 16-k8ddld taSmu0.28 ooll/d0BPA1_) _ s _ _

q_ QC_ mq_ emaJedammmmmvaJmmSSm_



E_SNOOt" Si8_ i on4 i i
mmm nmeu nausea n,mm newm

i

lemuMINe_4r) UTJ L_J tS Lg _J LqJ aUN: tS m

ii i i i

i tn lot1 aSIOt2 t8t2 aOOt..3EZ

OC OC OC OC OC 0"1" OC
5J--5,5 gt 8J--tO.Oft 4,5.,,-65lit lt.5--12,5ft 4,5--5.0ft 4.5-.5.0ft 0.5-1.0 ft
emsom _ _ _ e_lvg5 g1188_5 qupmpm

__._ U w o.'mJ w I ' t.nJ o.sW.... o.s_ 'L_W
iii ii i i i

amoa4 suas sia6 ant? mmm smea9 amoa9
F_ Jk

7J--_J)it 4.0-.4JB 8J_-liOJIt IO,O.-12,0ft _ It 2,0.-6J ft 2JD.-_OIt

__ tT J U J _ J _ J _ J n J m J ii

i i i i

m Brims
OC Wt GIt

i i i ill iii

NUm_WUdm_-_ 0.5 m iS UJ tS

•S_laq UmanL OC- O__ ._W.
__ cTr- i=kuaq_u__
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• This smmemlyindicatesthat the average nitrate value isslightlyabove the reportablelimit
of 0.5 _l/J. Because no nitrate was detected in the backgroundsamples, the sit_.related
concentrationsare above the site bec_und level. Fijure 4.1 shows detected nitrate
_L_ttom alongANAP.The onlysamplinglocationwherenitrateisnoticeablyabovesite
ba_ levelsis locationSB0019,mr the pointwhere the pipelinedischargedinto the
S.3 Ponds. Althoullhnitrate was not detected in the site bac_und samples, it is a fairly
ubiquitous_ in the envjronm_t, especiallyin farminflareas.Site levels arerelatively
lowcomparedw/thmaW farmingareasanddo not suggesta leakof high-concentrationnitric
acid.

Nitrateisnotapotentchemicaltoxicant.EPA hascalculatedareferencedose(RfD)for
nitrateusinjdme.mspotaedatafromanimalstudies.TheRIDisthedoseabovewhich
hamfulhealtheffomcouldbeseen.Te=_:res_ wereseenonlyatvet_hi|hdcaelevels,
suipstin8anitrateR_ of1.6m_ (EPA 1993a).ThisRgD isasmuchasthreetofour

ofmagnitudegreaterthanPdg)uformanymetals,indicatingthatnitrateismuchlets
than most rejulated lnorgenk=.Using thc nitrateRfD andassumingthat a 16-kgchild

ingests 200 mj of soil per day,the ma:eptablesoftconcentrationis 128,000mg/kg(or pg/g).
Nitrate concentrationsdetected along the pipeline are wellbelowthehealth.bMedaction
level

Ill CgNW_niofl, thes_ JOw _ Og nitra_trJtes JuJJest that no kMlkaJ_ hM o_urr¢_

the _ andacom_ withthehealth-basedactionlevelssuglleststhat detected
cc_emratlom arewell belowanylevel of cota:em.

4n.aOAgg O
Two field.blankand three equipment.rtnnte sampleswere collected;the results are

presentedin Table 4.6.An analysisof theseC)C:utopias providedlnformtJonon anypo_ble
nitrate/nitritecontaminationresultin|fromfieldumplin&A11resultswerebelow the0.l-mg/L
detection limit; therefore, field-blank and equipm.._t-rinsatesamples exhibited no
nttm_ contamimntotL

lWdo4_ OCm.pb remhtr mmawJ,e asan s_c ._t _ ares
IIIIL IIII I ..... I IIJllllll II J (HIII Ill (llJ .I I HI ...........

s.,,_ _. _ .,_,_,I IIIII iiiii IIIIIIH!III1!11 II [Pl J _J - I IDIIIII J II II

SB012" SB019 SB007 n0i0 SB011
Pmmnetm' 1¢01971b 1¢01071 1¢01973 N01072 N00173
(mS/L) _ n lu m lu

0_'09,9_ 02_5_Jr_ 02_09m _ Ol/ZT_r_
• IIII IIII III I II11 II II I II I IIIIIII11 Illlll . IIIIIIHIIM[I[III II IJI.L" I Illl I I I II I II I

Ntm__(NO_N) _l U _ U 0._ U _ U _ U
...................................... _....... ,, _ _::_

"Smnp_kxadoe.1_= _ _.

"Ssa_ t3_ U = Cmjaue_wu _ _ _t nmdetected
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• 43 VOLA'IILE ORGANIC COMI_UNDS

Soil sampleswere collected at Iocattom SB007, SB010, and SB016 and analyzedfor
VOCSbymethods indicatedin the EPA ContractLaboratoryProgramSOW (EPA 1990c).
Sampleresultsare presentedin Table4.7. The samplestakenat locationsSB007and SB010
were collectedto determinewhetherVOCSarepresent.The sampletakenat locationSB016
was collected in responseto readinp on organicvapormonitoringequipment.

No positive results were detected in sample SB007. Sample SB010 contained one
tentativelyidentifiedcompound(TIC),whichwasthoujht to be 2-propanolandwasdetected
at91 _ The detectionof 2-pmpanolwasprobablyattributableto the samplingequipment,
whichwas subjectedto 8 2.pmpanolrime as partof the decontaminationprocedure.

Results from samplinglocationSB016 indicatedthe presence of acetone (a mmmon
laboratorycontaminant)at 64 _g/kgand 11TICsat levelsrangingfrom48 to 330 _ Some
of the compoundslisted asTICs are fragrancechemicalscommonlyassociatedwithmaps.A
review of plant utilitydrawinlptshowed that sever and drain lines were present in the
immediatevicinityof SB016.It is possiblethat the drainand sewer lines are the sourceof
some of the TICS. Attributinganyof the TICs to the pipelinewould be dilttmdtbecame it
is not knownwhich(if any)organiccompoundsweresent thmush the pipeline.In addition,
if the TiCs were from a pipeline leak, highlevels of uraniumand nitratewould have been
expectedat this location,and these comtituentswerenotfound.EnergySystemsER Division
notified plantpermnnel of the nature of contaminationfound in thisborehole.

The detectionlimitsfor sampleSB016were significantlyhigherthan for samplesSB007
and SB010because of differences in the amountof sampleused. The laboratoryindicated
that only 1 g of samplewas used for SB016,whereas 5 IIwere reed for SB007 and SB010.
The lowersample weilht for SB016resultedin a proportionallyhigherdetectionlimitthan
for SB007and SB010.

43.20An

The QA/QC samples collected for VOC analysesconsistedof two _ld blanks,two
rinsates,and threetripHanks.These sampleswereanalyzedfor the samecompoundsas were
the soil samplm.The analyticalresultsareprmentedin Table4.8.

Methylene chloridewas detected at 3 ppb in one rinsatesample;no other VOCs were
detected in anyother QC samples.At this low level of detection,the presenceof methylene
chloride maybe attributableto laboratorycontamination.Three TICs were detected in the
rimate samples (Table 4.8). The presenceof pmpanolmightbe explainedbythe propanol
rinse used duringdecontaminationprocedures.

4.4 ISOTOPICUAANIUM

Nineteen soil samplescollected at variouslocations along.ANAP were analyzedfor
isotopicuranium(_U, _SU, ZBU)byEPA Method908.0.I_toncal data forbackgroundtoil
samples were averagedto provide a value for comparisonwith analytical results. It was
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• 4.7. snpte for inez siu acidpipcasea,es
I ii II In I l i

Ssmpte number, Iocatice, and date
ii i iii i lUll iii ii

SB007s SB010 SB016

Pmmaetef N00701t N01003 N01601
GL_ OR OC

Oqldr,_ 5.5--6.0 t_ 21.0.-23.0 ft 8.0--10.0 ft
07..q_,gY OI/:JO,gS 07..05/93

ill ill llll I I I I I I I I , I I

7 UJ 12 U 64

13 U 12 U 62 U

]___ 13 U 12 U 62 U

13 U 12 U 62 U

Bmmmmltmm 13 U 12 U 62 U

2,.Butmlolle 4 UJ 7 UJ 62 U

(3mt,tmo dimlMde 13 U 12 U 62 U

(3mboo teancModde 13 U 12 U 62 U

(3111motleaB_ 13 U 12 U 62 U

Clmoloedmle 13 U 12 U 62 U

Clmmcdt3rm 13 U 12 U 62 U

CMmometbl_ 1:3 U 12 UJ 62 U

]_ ............. 13 U 12 U 62 U

1,1_ 13 U 12 U 62 U

13 U 12 U 62 U

1,1_ 13 U 12 U 62 U

cis-_ 13 U 12 U 62 U

trsm._ 13 U 12 U 62 U

l_-_Jl-_ 13 U 12 U 62 U

cis-_ 13 U 12 U 62 U

trsm-l___ 13 U 12 U 62 U

l_bylbmime 13 U 12 U 62 U

13 U 12 U 62 U

4-Methyl-2..pmlaaom 13 U 12 U 62 U

Methylene _ 13 U 12 U 62 U

Styteac 13 U 12 U 62 U

I_I_._T_--_ 13 U 12 U 62 U

T_ ............ 13 U 12 U 62 U

Tolklme 13 U 12 U 62 U

1,1,1-_ 13 U 12 U 62 U
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Table 4.7 (maliBed)

Smnplenumber,locztica,anddate

SB007a SB010 SB016
Parameter N00701b }401003 N01601

_s_) ¢3c• on oc
5_--6.0_ 2L0--23.0ft s.o--lo.o

,, 02/09/9_ 01/30/93 __o_)5/93

l,l,2-Trtctlkmxmzme 13 U 12 U 62 U

"13del_methene 13 U 12 U 62 U

¢Mcm_ 13 U 12 UJ 62 U

Xylem, (recta-, pare-) 13 U 12 U 62 U

Xylem, (re'tim.) 13 U 12 U 62 U

"rmae_ tZmtmedmmlm_

Demae 48 j

IZet_ eeemz 17o J

et_ _ 3_o j
2-_ 91 J

Unknmm dintethyi _ 330 J

Unlmmm etlzyidimethyl _ 140 J

Unlmmm etlzylmetlzyibemene 180 J

Unlmmm metl_methyiet_).tmmme 170 J

u_ met_mem,__ 11o J

U_nm_ metl_ mmeae 90 J

Unkntm'n metl_ _ _ 180 J

ummm trimee__ z4o j
i

"smJs _ oc = Czzb_te map_.
number. OR --"Grab sampie.

_ type. J = _ value.
depth. U : Comt/tuem Wl analyzed for but not detected (the number given is the

d._. minimumquntitstimemit).



Tree _S. OCmmq__ ror,mtm_ oepse eumpommis t_ _atre_ _ mm

Samptenum_, _ation,anddate
SB012_ SB016 SB007 SB014 TB TB TB

NO1971b N01071 N01972 NO1072 TB00O2 TB0003 TB0004
U.Srq) F_ FD m m TB 'I"!3 TB

0Zm_V_ 0Zm_ 02m_ _ _ 02m_ 0Zm_

,-.mine 2 uJ to u _o u _o u 6 uJ s uJ 2 uJ

Bena_ t0 U 10 U _0 U tO U _0 U _0 U _0 U

_Uane _o u _o u _o u _o u to u to u to u

s_ lO u to u to u to u to u to u _o u

Brmnmnm.lmne 10 U 10 U 10 U 10 U 10 U 10 U 10 U

2.Bummme 3 UJ 3 UJ 4 UJ 5 UJ 5 UJ 3 UJ 3 UJ

Qu'boa disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Carbon tetrmcblmi_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Chlom/_enze_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Cblorcethsne 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Chlot_arm 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Chloromethane 10 U 10 UJ 10 U 10 UJ 10 UJ 10 UJ 10 U

Di 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1,l-Dicblm'oetlmne 10 U 10 U I0 U 10 U 10 U 10 U 10 U

1,2-Dichlm'oetbane 10 U 10 U 10 U 10 U 10 U 10 U 10 U

l,l-Dichlorcethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U

cis-l,2-_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

tram-l,2.Dichlm'oet.he_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1,2.._ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

cis-l,3-_ 10 U I0 U 10 U 10 U I0 U 10 U 10 U

mms-l,3-_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Etl_benzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U

2..Hexanoae 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4-Methyl-2-pentmm_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U



In,hie_ (mmtnu_
i

Samp_num_,JocatJ_anddatei

SB012" SB016 _ SD014 TB TB TB
Parameter N01971b N01071 N01972 N01072 _ TB00(_ TB0004
f.._) _ m ai at "re Tn Tn

M_ ctacr_ 10 U tOU _0 U 3 J _0 U _0 U _0 U
Styrene _0 U _0 U _0 U _0 U _0 U _0 U _0 U
l,l,2,2-Tetra_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

T_rachloromhene 10 U 10 U 10 U 10 U I0 U 10 U I0 U

Tclucm_ 10 U 10 U 10 U I0 U 10 U 10 U 10 U

1,1,1-'I_ 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1,1,2.'I_ 10 U 10 U 10 U 10 U I0 U 10 U 10 U

Trk:hlmomhe_ 10 U 10 u 10 u 10 u 1o u 10 U 1o U

Vinyl chkxide 10 U 10 UJ 10 U 10 UJ 10 UJ 10 UJ 10 U _.
X34mze,(me,t_, pare-) 10 U 10 U 10 U 10 U 10 U 10 U 10 U ""

XyJeae, (ortho-) 10 U 10 U 10 U 10 U I0 U 10 U 10 U

_ Jdemm_mmpxmds
erope_ 7_ .r
2-erormno, 270 u_
TrUnet_sUano, 7 UJ

"Smpiing_ R1= Rimatemmpie
number. _ = Trip_m_smpe

'_tmpietype. Fe = F',ekJt,Jan_rumple.
date. J : Estimated value.

U = C_mitucntwasanatyzedforbutnotdetected(t_ numt:_"givenis theminimumquantJUU_tin:it).
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• determined that any uranium detected along ANAP at levels greater than 3 times the
backgroundvalue might suggest leakage from the pipeline. The average uraniumbackground
values and action limits (three times background), reported in pCi/g, are summarized below:.

ii l • Jl i l iiiiii i iiiiii _ i iiiiiii] i i -- i l ii

A,nm_ l_kSrmmdvalue Actloo limit"
ear,=_= (po/s) (po/s)

i lllll I lllll III I Ill 'llllll l II t I I -- II

u'U 1.37 4.11

_qJ 0.112 0.336

*"U 1.46 438
ii IllIll I I ll|lII l II III II Ill l II l

"Thestolonllmltkam=tlmmbueksmund.

_4_1 .%mple _

Concentrations of 2S'U and _U in three samples and concentrations of _U in one
sample exceeded the action limits. The results are presented in Table 4.9; however, a
summaryispresented below.

ii i i i i lull UlllIlIII I II ml llllll ]

ause at _.u_ed_ue,
Cammlml Frequm_y _ Mmlmum Avmqp_ mocmUmUou NRC,_ k._

,,qJ ...... 19n x3 .... "'ss
m'U 19/19 0_09 0.TS 0.1S 0.112 :_

='U 19n9 0.71 s 1.7 1._
, i i | H H i i ii ,

is the svemlp comcemuzUomdemmiMd mmmal_moa.dmemequalm ooe-lmlfthe dmomionlimit.
'Tim is _bebuelqpmmdmmcemUzUonbornsamplingIom_m SB001,SB002,snd SB003.

is from_ NRC Branch_ pmuitiomlmPer"Disposalor On-SiteSUmqp_at RmidualTl_um or Uranium(either
asmural om or _Usout daushu:m_prmmt)hum Pm oporatlem.-

This table indicates that avera.ge detected uraniumvalues are comparable to bac_ound
concentrations. The one _tlon is the maJnmum detected concentration of °'U, at
13 pCi/g. This value was detected at sampling location SB001, which is nearest to the
production operations and to the location of a put leak where soft removal occurred. The
13-_g detection raises the average concentration slightly above the baclr_ound
concentration. Much higher soil uranium concentrations would be expected ff a leak had
occunedalongthepipeline.

The NRC established a soil action level of 35 pCi/g for uraniumbased on an evaluation
of exposure to uranium via multiple exposure pathways and achieving the 100-mremdose limit
for exposures to the generalpublic (10 CFR 20). All detections at the site of each uranium
isotope are below this action level. Figure 4.2 is a histogram showing _U concentrations in
soil samples compared with baclq_und 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 activityassociated 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.



'I'ande4.9.smi remuJot mnJmhtthemJtdcmd
ii

smpJem, JomtJon,anddate
/ a SBO02 $0003 SDO04 SDO05 SOO06

Pmmeur N00101* N0a01 Noe_m N00401 N00501 N0U01
OC_ GC O41:: GO GC OC

(PQ/B) 2.0-.2.5 f_ $.0--5J ft 3.5--4.0 ft 8,0--10,0 fl 8.0--10.0 ft 2.5-.4.5 ft

o2Am/93e o2_0o_ o2_0e_ o2j02_ ot/-z}_
n_ 13+/-1.0 J 1.1+1-0.28 J 11+/0.99 J 1.4+/.0.36 J 0.76+1.0.3B J O.fB+_ J

nSJ 0.75+1-0.24 J 0.009+/-0.051 J 0.43+/-0.20 J 0.11+/41.098 J 0.15+/0.12 J 0.075+/.0.069 J

mLJ 2.3+1-0.42 J 1.1+14.27 J 2.9+/-0-50 J 3.0+/..0.51 J 0.71+/.0.26 J 0.82+/.0.22 J

SB007 SB008 SD009 SB010 SD011 $B012
N00701 1400801 N00901 1401001 1401101 N01201

GO OC OC GC OC GC
5..5--6.0 f_ 5.0-.5.5 ft 8.0--10.0 ft 4.5--6.5 ft 10.5--12.5 fl 4..5--5.0 ft
02_9/93 02N8/93 02N2_ 01/30/99 01/27/_

nSJ 0.90+/-0.29 J 1.7+1-039 J 1.1+1-0.31 J 1.0+/-038 J 0.81 +1-036 J O.99+/-O30 J

0.035+/-0.080 J 0.15+1-0.12 J" 0.13+/-0.10 J 0.045+/-0.066 J 0.0_9+1-0.0_ J 0.015+/-0.047 J

mSr3 0.99+/.0.29 J 1.1+1-0.30 J 0.72+1-0.24 J 0.87+1-0.25 J 0.81+/-0.25 J 1.1+/.O..TI J

SB012 SD013 SB014 SY015 SB016 $8017 ._
N01905 1401301 1401401 N01_01 N01601 1401701 GO

OT OC GC OC GC GC
4..5--5.0 fl 0-5--1.0 fl 7.0--9.0 fl 4.0--6.0 ft 8.0--10.0 fl 10.0--12.0 fl
O2/09/93 02/09P_ 01_8/93 _ 02m_ 02m_7"3

n_l 1.2+/-0.32 J 0.53+1.0.23 J 1.1+1.0.31 J 3.7+/-1.5 J 3.5+/-1.3 J 1.2+1.0.48 J

mU 0.12+1-0.10 J 0.032+/-0.085 J 0.034+/-0.058 J 0.28+1-0.42 J,DI., 0.17+/-0.28 J 0.042+/-0.092 J

mU 1.3+1-0.33 J 0.83+/0.28 J 0.97+/-0.28 J 2.4+/-1.2 J 3.2+1-1.1 J 1_5+/.0_52 J

SB018 SB019 SB019
N01801 1q01005 N01901

GC OT GC
4A_--6.5 fl ?.0--6J ft 2.0--6.0 ft

o2m5_ o2Rs_y3

n*ILJ 5.5+/-2.1 J 2.5+/-1.3 J 2.7+1-0.63 J

0.49+1..0...58 J,DL 0.334-1-0.43 J,DL 0.13+/-0.14 J

n_U 5.0+/-1.8 J 3.3+/-1.4 J 3.0+/-0.64 J

•smp_ kxmaoo, oc - Gm, coo_i_
_mldle number. J - _Imat_ indue.
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Jess

p¢:_ - - ;_udmA_= L,,,d
(NRC_ TedudmlPedtkmtmMdm
I_ i Umltsad reddmtlsJelposuru)

p

• 13 peJ/| - - MuJmum detectedn'U coaemtrstloa sloq ANAP

2.8 I_i/8 Ave'suedetectedn'Uconcmtr#tionmJoqANAl'
1.7 I_i/g Averszedetected mu concentration along ANAP
0.16 pCi/t --- Average detected mu concentration 81onj ANAP

mid
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• The sveralle activity ratio of nsU to ntU for the plpel/ne umples analyzed wu
0.093:ko.0Sl.Theratioforthebackfired samplewas0.077.MultiplebacklP_undsamples
worenotdetermined;therefore,anestimateofthebacklmundratiovartabUitywunotmade.
P..owover,all individualunupleratiosfallwithin a 34ilimsranlleof thesveralleratio,u does
,bebsr.kSroundratio.

_ _S.=pks

Two 6eld.blankud threeequipm..-,nt.dnuteumpks werecollected;the resultsare
tedtuTable4.10.An_ of thoseQC samplesprovidedinformationonany

, or _J contaminationresultingfromkid umpUnll.The1_ samplesproduced
uranium results huvinilrelativelyhnp errorlimitsbecause the countswereclme to

_und



ii

02.1+/-0.11 J 0.t1_._ J,DL. 0.M64./4,1l_ J,OL 0JB81i./4LIr_ ,1 0,0B ./.4kiln J

a_ur UI4+/.0.JD4 J LINS.F/..0,1_S J 0.t)14.F/4.t1_2 J 0.1141./.40116 _ LOIJ4+/,iL0_, .1

JuqUr UI4+/.O.a_ J LO_+/..LO_ J,IDL O.O$4+/4Ullm J _+/.O.0_ J,JDL O,tNI+_ J,JDL.
ii i

'_ampliq _ lU - leku_ mqpla.
I_ number. J ,,,,IEmlimmodvulue.

--.,.-.,.-..,*DL " _ limil ut neL

,1"
I:J



&l IN'mODUCMON

The ovurallobjecthmof a H_ HealthBmel/mRisk_t (BRA)evaluation
b to obttlninOmutton_ formaking_tton deciJiom.A quantitative
oftheJnorllt_ (mud),orp_ tedrtdJonucUdeutt,_eJfoundinnriouJmedia

can be umd to chmaertm the _t181 rtda pined to humanhealthmochuedwith
mpmumtothroecoa_ts. _ rmultsot aBRAaretaedto (1) documentandevaluate
rim _ tohumanbuah; (2)detemiNtheneedfor_ action;(3)determine
chemicalmaam_ pmmctlvuofcurrentandfuturehumanreceptoa;and(4)helpselect
and_ _ _ ,._nattm (Bmr__ 17_,).

The BRA foruqxsure to mils surmundinlANAPt, prmentedin thischapter.The
humanhealthriskmmmneatmethodok_ usedin the riskevaluationis basedon the Rl#k

oumaa,fa,,_ _..*,os)(m'Atgegs),andthemmnent dacra_
followsthe_tJon oftJ_standardriskmmment proamesdmuibedinRAO$

(I_A 1909a)._ themfldatawereevaluatedtodetermlnedatausabilityfortherisk
mmmast, ibm mUmmminantstobemmtdemdintheBI_ wereldaulfled.[Thispmcm
is referredto m the _ of contaminantsof potentialconcan (COlq_).] Neat,the
repmmntttiveeoneenuatk_ for_ toilmetaminmeJincludedintheM metment
detenm/n__ thisstep,anmmmeat of theeq_ure potentialwasperfomed,and
mpmumpathwayswereldmtiftat Sutmqum_, mix=erewasmematedquantitative,and
the tmtdtyof the soil COI_ wasdetmmlmd.The smeltsof the _ and
ammmen werebmusht_, and theyare summarizedin the riskcharmedzat/on
section.

ToensureammprehemiveevaluationoftheM p_d tohumanhealthfromexposure
tothemilsmociatedwithANAP andtoensureriskInfomatlonsuplmrtjveofproject
ob)ecttv_ both(1) th=cunm nmt rea.ona_ andnmt _ expmureJmmlo and(2)
a _ rumoaable_um eqx_urescenariowereevaluatal.Becausethe locationof the
ptpeanetJwJtmtheefeutioJ Y.12_mt andbec,uJetheptpeanetJburieduneerpeead
(atadepthfrom0.5to 14ft),com_ workersarethemostlikelyreceptorsofANAP
mils.TheeXlmSUrepathwapthatwereevaluatedforthecomtructlonwoAerwereincidental
In/mtlonofthesoil,inhalationofdust,_ contactwiththeroll,and_ mum
toradlomr.lidesinthemiL

An upper.boundon therisk.tohumanruceptorswasevaluatedusingresidential
parsmetmt. Became ANAP is withinthe operationalY-12 Plant,such a comervative
teenariois unlikely._-r, the intentof M evaluationwasto providemanagerswith
potentialrisksthatareunlikelytounderesthnate_ure to futurereceptorsof AIqAPmils.
Thefourp_my andmostdirectroum/paOmysof expmure(dermalcontactwiththe soil,
incidentalinllmtionof theroll,inhalationof dust,andexternaleXlXmUreto radionuclidmin
the soft)wereevaluated.The foodchainwasnot evaluatedforthisOU because(1) large
uneert_ties were mocisted with the requir_ modeling of food chain pathways;
(2) contaminantsarebeneaththe aurfsce;and(3) the locationof the pipelineis withinthe
operationalareaof the Y.12 Plant.The foodchsinpathwsysarenot completedeXlx_ure
mute, forthe industrialworkerorconstructionworker.
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. The _ _ describethe methodoloflyused in evaluatin| the ANAP soil
analy_Ad data, physt_ _tics, potential pathways, and receptors for the
quantif_tton of the pe4entialriskto humanhealth fromexposureto the ANAP COPCs.

5.2 ID'-_CATION _ CONTAMINAN'I_ OF _ CON_

19S1to 1983,_.AP wasusedto transportwasteeffluent(nitricacidwithdepleted
in solution) from uraniumreccsu_ _ opmmiom from several Y-i2 Plant

buildtnp (Chap. 2) to the S-3 Ponds. The majorityof the pipeline runsthroujh the Y-12
Plant pmtecmd area.The 1- to 3-tn.-diam8tainimssteel pipeline is -4800 ft in lenj_ and
is buried0.5 to 14 ft belowpound (averagedepth of S ft). In 1903,ANAP was flushedend
many_ wereplu_ withpout/conuuw; somesectionswerealsoreturned/renovated

in the path of Y.12 Plantamstruction.(See Chap.2 of thisRl for details.)ANAP has
manyturns,bends,weldedjoints,and low _ts whereFemibleleaksand/oraccumulation
could have _ _ the pmpme of the soil samplin| alons the pipelinewas to
deUnminewhetherbakap oamrredand to identifythe levels of contaminationpresentin
the J_ sotis.

No historicalsoil dataspecificallyrelatedto monitodnj __ wereavailable.Specific
soilsamplin8informationcanbe found in _ _ and Ana/yJ_ P/an(SAP)forOur
Abmdmud NJe/cAcid_ (EnergySystems1993b).Inaddit/on,theRIworkplanwas
developedinthe.qCR,4Faclf_InwuddpMm_ for_ 4(E r_ Systems1990)anda
ruvbkmdocumenttotheRI_ 9ysunm1991a).Thesetwodocumentswereusedinthe
developmentoftheSAP.

Nineteenbiased(i.e.,bimedtowardlikelyleakaFpoints)soilsamplinglocationswere
identifiedwhereuranium,nkkel,chromium,and_ble nitrogenservedasindicatorsof
leskJ. Uranium was tl_ main C_PC transport_ viaP_AP; chromiumandnickel are
components found in stainless steel (the pipeline is comtruct_ of stainless steel). For

of this BR,A,the softsamples_ _ly below the pi_ at each of the 19
smnplinj locations were used to evsluste risk to humanra:eptors (currentconstruction
workerand futurermJdent).The softsampltn| andanalysis8uidancefor collecttnjsamples
(KJmbroulh,Lon&andMcMahon1990),technk81approach,samplingIocatiom,numbering
and documentation,QA/Q_ analyticalpmccdurm,and analysistechniquesare describedin
the SamplingandAnalysisPlan (SAP) _rfly Systemslg93b);also referto Sect. 3.4of this
ILLThree backgroundsampleswerecollectedfor nitrogenanalysisonly;note, however,that
_und levels for analytes detected in the ANAP soils were also comparedwith the
results from the Ba_ Soil ¢_raaerka_nProjectfortheOak Ridge Reservation
(ety  wm. t3c).
$.2.2 Gnna_ .A-_.APDatal_duation _t_,,

All soft dam comklerod for use in the BRA were providedto the EnergySystemsRisk
AnalysisSection bySAICvia electronicfiles.Details of the validationprocesscan be found
in the Site C_mcte_on SmnmoryoftheAbandm_ N_c Acid P(ve_ (EnergySystems
1993d)and in Chap.4 of thisILl.
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• Validated data (100_ validation) were evaluated by the Ener_ Systems Risk Analysis
Section for the BKA by the methods described in KAO$ (EPA 1989s). Data with a (1) J
were treated as de_ analytm and were included in the BRA data set; (2) U were treated
as nondetect_ analytm, andthe reported detection limitwas used as the concentration value;
(3) UJ _ treated as data fial_ with U; (4) J, DL were treated as data fiagjed withJ; and
(5)R _ _ fromtheBRA dataset.When ananalytewasnotdetected(U orUJ)
tn any of the soft samples, a separate data set (Le., a nondetected analyte8 data set.) was
created and evaluated. _ is discussed In Sect. 5.2.3.10.

ANAl' Son Daa Bvaluiion

The validated data for the ANAP soil samplm are summarized and tabulated in the $_e
ofthe,41 ufo,ud (EnerSySystemsl3d) and

In Chap. 4 of this RL 'rue soil data included in this BRA consist of inorganic (metals) and
rndiooucUde analyses of soil samples from 19 samplin| locations along ANAP. Organic

(Le., analyses for VOCs) of softsamples from three sampling locations were reported.

The data received from SAIC were read Into a Statistical Analysis System data set, and
the data qualifier evaluation, dJt_ in Sect. S.2.2, was performed. The following
anLlyam/_uat/om were performed in accordance with RAGS (EPA 1989a) for the process
of selecting the COPCs to be evaluated quantitatively in this BRA.

8tat_ method used to ldenti[y outiiers in the ANAP soil data set was based on
the outer fences method (Tu_ 1977). ,me _th and 75th percentile for each analyte was
calculated for _ with at least one detected value. An inner quartile range was then

(7$th percentile minus 25th percentile) for each analyte. This range was then
multiplied by three and added to the 7$th percentile; the subsequent value is the upper
outlk_ li_t (Tukcy 1977). Similarly, the lower outlier limit was calculated as the 2Sth
_tile minus three t/rues the inner quart/le range. If an individual observed analyte
concentrat/on was within the lower and upper outlier limits, it was not considered to be a
atatistlcal outlier. Nine outUers were identified and are listed in Appendix F, Table F.1;
_, no reasons were found to eliminate or sejrepte any of these outliers from the BRA
data set.

For 2 out of 19 ANAP sample locations, both an original sample and a field blank were
taken.Twocriteria[basedon RAOS(EPA 19898)]were usedto evaluatethereported
analyte concentrations: (1) If the concentration of the anaFytein the sample was at least five
t_ Ip'eater than the maximum concentration detected in the blank, then the analytc
concentration was not changed from the reported value and (2) if the concentration of the
analyte in the sample was IFeater 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 Enerlly Systems Risk Analysis Section
made appropriate chanlpm to the orij/nalsample analyte concentrations, and the changes are
reportedInAppendixF, TableF.2.
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• FOrcommonlaboratorycontaminantssuch as acetone,2.butanone,methylenechloride,
toluene, and phthalateesters,if the concentrationof the analyte in the sample was at least
10timesgreaterthan theassociatedblankmaximumconcentrationdetectedinthe blank,then
the analyteconcentrat/onwas not changedfrom the reportedvalue [similarto criteria(I) in
the precedingparagraph].Note, no common laboratorycontaminantswere detected in the
blank samples. In addition, three trip blank samples were taken; no detected analyte
concentrationswere reported for these samples.Therefore, no originalsampleversustrip
blankcomparisonwas performed(EPA 1989a).

S_.3A _ maplm _ withduplkate luuaplu

For situatiomin whichanorig/nalmHsampleand a duplicatesoil templewereavailable
(2 outof 19), the differencein analyteconcentratiombetweenthe duplicateandthe original
samplewas calculatedfor each analyte (i.e., sampleanab/teconcentrationminusduplicate
analyte concentration);an averagedifference was then determined for each analyte.A
statistical test (t.test) _ performedto determinewhether these averagedifferenceswere
si_tly differentfromzero at the 95% confidencelevel (95% CL).

For one analytc(selenium),the averageconcentrationdifferencewasdeterminedto he
statisticallydifferent from zero at the 95% EL,(Appendix F, Table P.3). Although the
sel..,mtumconcentrationdifferencewetsignificantlydissimilarfromzeroat the95% CL,it was
not significantat the 97_ CL, and no other reamm for this relativelylargevariationwere
found.Therefore,it was not handled.._ differentlythan the other analytesthat passedthe
statisticaltest at the 959t CI. The dupli_te toil sampleswere comtderedonly inthe context
of QAK_ and, therefore,werenot includedin the BP..Adataset.

xeatsese tdmeaatampou

TICs areanalytesnot includedon the targetanalyte listor on the targetcompoundlist
andfor whichboth the identityandconcentrationarequestionable.TICsfor the ANAP rail
data set were found in two orit_al samples and two rimatesand are listed in AppendixF,
Table F.4. Accordingto RAGS (EPA 1989a),when onlya few TICs arepresent,compared
to target compound list and target analytelist chemicals,and when historicaland/orsite-
spedfk informationaboutsuchanalytesare notavailable,the TICsaregenerallynot included
in the riskevaluation.

As reported in Appendix F, Table F.4, only one identifiableTIC (2-pmpanol) was
presentin more than 10_ of the 10 Ixmible VOC samples.The 10VOC samples included
3 originalsamples,2 fieldblanks,2 rinsates,and 3 tripblanks.This analytewas identifiedin
only 2 out of 10 VOC samples.Table F.4 in AppendixP lists the minimum,maximum,and
meanconcentrationsfor 2-propanoland the other TICs. Becausethe numberof TICs were
relativelyfew and _respome informationwas not availablefor 2-propanol,it was not
included in the BI_A data set. Several unidentifiedTICs are present in 10% of the VOC
samples;however,becausethe identitieswere unknown,they could not be includedin the
BRA data set. No furtherevaluationof TICs wasperformed.

s.23.6 sumny .tattstia

Tables 5.1a, $.lb, 5.2a, and $.2b list the summarystatisticsfor the ANAP mHsamples;
a normaldistributionwas assumed.These tablesincludethe (1) analytetype (radionuclide,
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Tatle5.1s.ANAPsummmy_ -"-'_- smulymsk canbemulmmd,i..m_'-u_,._i

Upper 95%
FnXlOm_ Minimum Mmimum cc_xlence

of detected detected Mean limit Rcprmenmtive
Amlyte dmmim value value value on mean coucentratim_

ii i ,i i i i

mU 18/19 5.210E.01 1.30E+01 2.74E+00 4.15E+00 4.15E+00

18/19 9.00E_ 7.rJ0F._l 1.65E-01 2.43E-01 2.43E.01

mU 19/19 7.10E-01 $.00E.0D 1.75E.00 2.23E.00 Z.Z3E+00

_ (msS_

NilmW 14/19 5.IOE.01 3.20E.01 3.88E.00 7.1913+00 7.19E.00

Nitrite 14/19 $.10P_e01 3.20E+01 3.88E+00 7.19E+00 7.19E+00

uemu{ms_

Atomic 1.5/19 &60E.OI 3.70E+00 1.80E+00 2.22E+00 2.22E+00

Barium 19/19 5_55E.01 4.69E+02 1.6_.02 ZI4E+02 ZI4E.02

19/19 $.10F.,-01 1.70E.00 1.09E.00 L22E+00 1.22F...00

Clvougum VI 19/19 Z44E+01 $.63E+01 4.06F..+01 4.218E+01 4_+01

Ms_lmme 19/19 9.4413+01 1.9513+03 6.49E+02 _+02 8..5813+02

1/19 1.40E+01 1.40E+01 Z15E+00 3.29E+00 3.29E+00

Nic_l 19119 1.4513+01 $_ql0E.01 2.98E+01 3.44E+01 3.44E+01

Nickel (mira) 19/19 1.45E+01 5.30E+01 2.98E+01 3.44E+01 3.44E+01

19/19 $.2013+00 7.06E+01 2.09E+01 2.76E+01 2.76E+01

Vimdim,, 19/19 2.42E+01 3.KSE+01 3.15E+01 3.33E+01 3.33E+01

Zinc 19/19 Z76E+01 1.18E+02 6.08E+01 7.09E+01 7.09E+01

Oqtm_(ms,s)
Aeetone 1/3 6.40_ 6.40E-02 2.77E-02 &09E-02 6.40E-02

iii i i

aThme age mmdlytmwith at karatone detmetmdvalue tlmthave a slope factor and/or a n_fereacedose.
tThe relp_mmtafiveoon_mtiom is the retailerof two values: the nmximumdmeetedeo_n venus the upper

9S_t mnfidmu_ limit on the main eommmuu_n (EPA 1989a).
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Table $.1b. ANAl*summm__ analytmthatcan be evaluted qualitative/y"
i ii Hll wl|ill ill, ill

Upper 95%
Minimum Maximum

of dctecmJ detected Mean limit R©prcscntatJv¢
Analyte dmeetkm value value value on mean coneentmtic_

i i ill i _i t l . t

i_. {mss_

Alunanum 19119 1.9213+04 3.96E+04 3.00E+04 33.4E+04 3.24E+04

Cult/urn 19/19 3.17E+02 4.51E+04 1.36E+04 1.99E+04 1.99E+04

C.ob_ 19/19 5.90E+00 3.61E+01 1.58E+01 1.86E+01 1.86E+01

19/19 7.40E+00 2.9713+01 1.89E+01 2.14E+01 2.14E+01

Iron 19/19 2.43E+04 5.17E+04 3.38E+04 3.64E+04 3.64E+04

Lead 16/16 2.80E+00 7.51E+01 2.13E+01 3.15E+01 3.1SE+01

Lithium 19/19 1.45E+01 3.48E+01 2.38E+01 2.63E+01 2.6313+01

Mapmdum 19/19 1..5513+03 1.88E+04 6.75"E+03 8.70E+03 8.70]3+03

Phoqdamm 19/19 &40E+01 8.84E+02 4.16E+02 5.0713+02 5.07E+02

Potassium 19/19 IJB9E+03 7_55E+03 4.89E+03 5.56E+03 5.56E+03

Siliccm 19/19 3.69E+02 8.45"E+02 5.70E+02 6.22E+02 6._.E+02

Sodium 5/19 7..$1E.01 1.26E+02 7..5913+01 8.7213+01 8.72E+01
ii ,i i nun,,,

"[beaeareanalyceswithatleastonedetectedvaluethatdonothavea slopefactoranda referencedose.
/'The t'_getentative concmltmtkm is the smaller of two values: the minimum detected com_ntmtionversusthe

upper 95_ _ limit on the mean cmgmltmtion (I_A 1969a).
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$.2a. ANAP tmmmmytta__ aaalytm thatcan be evaluatedquantitatively"
I ii I ii ill .i i

Upper 95%
Frequency Minimum Maximum confidence

of nondetected nondeteeted Mean limit Reprmentative
Atmlyte 0erection value value valueb on meanb ccmcentrationc

[i i i II iii i i ii iii i i i I i

Antinmay 0/7 230E+00 3.00E+00 Z67E+00 Z83E+00 3.00E+00

Cadmium 0/19 5.60E.01 7AOE-01 6.69E4)1 6_9E4)1 7.40E4)1

Selenium 0/19 1.74E+01 Z32E+01 ZOTE+01 2.13E+01 Z32E+01

Silver 0/7 7_0E4)1 9_0E-01 8_0E4)1 &65E4)l 9_0E.01

orsm_ (ml_

I,l_.2.-T_ 0/3 1.20E-02 6_0E-02 Zg0E4)2 7.72E-02 6_0E.02

1,1_.-T_ 0/3 1_0E4)2 6.20E4F2 Z90E4)2 7.72E.02 6.20E4Y2

1,l-Diehkgoethane 0/3 1_0E4)2 6.20E.02 Z90E4)2 7.72E472 6.20E472

1,1-Diehlefoetbene 0/3 1.20F.A)2 6.20E-02 Zg0E-02 7.72E-02 6.20E-02

1_-_ 0/3 1_0E412 6_0E-02 Zg0E-02 7.72E4_2 620E4)2

1,2-_ 0/3 120E4)2 6.20E-02 Z90E4)2 7.72E4)2 6._0E4)2

2-Butanone 0/3 4.00E4D 6_0E4)2 Z43E4)2 7.94E4)2 6.20E4)2

4.Methyl-2.pentatmt_ 0/3 l_0E-02 6_0E-02 Zg0E4g2 7.72E4)2 6._0E.02

Benzene 0/3 1_0E4)2 6.20E.02 Zg0E4F2 7.72E4)2 6.20E.02

B_thane 0t3 1.20E4_ 6.20E.02 Z90E4)2 7.72E.02 6.20E.02

B_ 0/3 I_0E-02 6.20E4F2 Z90E.02 7.72E-02 6.20E.02

Bromometlume 0/3 l_0E4F2 620E-02 7.90E4)2 7.72E4)2 6.20E4)2

disulfide 0/3 I_0E.02 630E.02 Z90E4_2 7.72E4Y2 6.20E-02

Carbon _ 0/3 i30E4D 620E.02 2.90E4)2 7.72E4Y2 6.20E.02

Chlorol_azmg 0/3 1.20E-02 6.20E.02 Zg0E4)2 7.72E.02 6.20E.02

Chltgoetlume 0/3 I_0E4_ 6.20E.02 2.90E4_ 7.72E.02 6._0E.02

Chlero_tm 0/3 1_0E4)2 630E.02 ZOOE-02 7.72E4)2 6.20E4)2

Chl_otlM_amg 0/3 I_0E_2 6.20E-02 Z90E.02 7.72E4)2 6.20E.02

Dilmm_ehlofotaethane 0/3 1.20E4)2 6.20E-02 Z90E.02 7.72E.02 6.20E-02

Etl_benzene 0/3 I_0E-02 6_0E-02 2.90E4Y2 7.72E-02 6.20E4)2

Methylene chlmick 0/3 l_0E4_ 6.20E.02 2.90E.02 7.72E4)2 6.20E.02

Styrene 0/3 120E.02 6_20E4D 2.90E4)2 7.72E4Y2 6_0E4)2

T_ 0/3 1_0E4)2 6_DE4_ Zg0E4)2 7.72E472 6.20E4)2

Toluene 0/3 1.20E.02 6_0E-02 2.90E.02 7.72E4)2 6.20E.02

Vinyl Chkgkk 013 I_0E.02 6._0E4J2 Zg0E4Y2 7.72E.02 6_0E-02
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Table5.2a (continual)
ll|lll i i |l ii i i ii i , ii ii,i i

Upper95_
FrequencyMinimum Maximum confidence

of nondetectednoedetectedMean limit Representative
Analyte detection value value valueb on meanb concentrationc

] liil [[irl [i i ill Jllll i lilliil

X_e, (ortho-) 0/3 120E-02 620E-02 2.90E-02 %72E-02 6.20E-02

CtS-l,2-_tl_l_ 0/3 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E.02

tram-l,2-_nc 0/3 1.20E.02 6.20E.02 2.90E.02 7.72E.02 6.20E.L)2
mull I I IIII I III II I IIIII IIII I I III I I IIIIII

°These are snalytes with all nondetected concentmtiom that _ a slope factor and/or a reference dmc.
detectkmlimitcoaccntratiomwereusedin throecalculations(EPA1989a).

'Thereprmcnmttvcconcentrationwasassignedasmemaximumnor_te,cte_concentration(EPA 1989a).

Table 5.2b. AHAP summarysmmL_--___m_-_____,______ thatcan he e_aed
ii i1| i i

Upper
95%

Frequency Minimum Maximum confidence
of nondeta:ted nondetected Mean limit Rqnutentativc

Analyte detection value value valueb onmeanb oencent.-attonc
., ...,, ,, ,..,,,, .,,.,. , .,.,, ,, , . , ,, .., .,, ,.,,,, , ,, , Hi i i i ill ii

"rlmllium 0/19 3.70E+00 4.g0E+00 4.40E+00 4.$2E+00 4.g0E+00

o,s,,_(_

1,1,1-T'n¢_roethue 0/3 1.20E4)2 6.20E-02 2.90E-02 7.72E-02 6.20E-02

2-_ 0/3 1.20E.4r2 6._0E-02 2.90B-02 7.72E.,02 6.20E-02

0/3 1.20EAY2, 6.20E-02 2.90E.02 7.72E-02 6.20E-02

X_me, (recta., Ima-) 0/3 1.20E-02 6.20E-02 2.90E-02 7.72E-02 6.20E-02

cb-l,3-D_ 0/3 1.20E-02 6.20E-02 Zg0E-02 7.7ZE-02 6.20E-02

Ulm-l,3-_ 0/3 1.20E.4)2 6.20E-02 Z90E-02 7.72E-02 6.20E-02
i i,

are analytmwithall nondUectedconcentrations that do not havea dope factorand a referencedose.
detectionlimitconcentrationswere usedin thesecalculations(EPA 1989a).

"Thereprmmmtveconcentrationwasassignedas the maximumnondetectedconcentration(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 (UCL95) on the mean; and (5) representative concentration.
The representative concentration was determined according to RAGS (EPA 1989a), by
comparing the UCL95 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 $.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.e., 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 operatiom (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.

23.7 Ceerr.ou withbamund soummmptm

Many naturally occurring soil constituents also occur as site-related contaminants (i.e.,
they are detected duringthe samplingand analysis process along with the site contaminants).
Therefore, site-related contaminants must be differentiated from backgroundconstituents to
emure that risk management de._ions are based on risk posed by contaminants and not risk
from bac_und constituents. This aspect of the COPC selection process was carried out by
using the results from the Ba_ Soil Characterization Project for the Oak Ridge
Reaen,a6on (Energy Systems 1993¢). Data collected duringthe site investigation of a specific
hazardous waste site (e.g., ANAP) were compared to background data to identify COPCs. In
most cases, an analyte deflected 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 bac_und 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 naturallyoccurringbackgroundsoil 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-thirdsof 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 UCB95, for either the
Dismal Gap or the Nolichucky formations, or (2) below the Dismal Gap or Nolichucky
LC_95, 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, andvanadium
were eliminated from the quantitative evaluation (i.e., 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 LCB95 concentrations for the Background Soil Characterization Project. Note
that, to be conservative, the maximumdetected values for arsenic, barium manganese, and
vanadium were compared with the residential ingestion of soil preliminaryremediation goals
0PRGs). These maximumanalyte concentrations were far below PRCn at a hazard index of
1.0. Furthermore, based on the preceding criteria [i.e., (1) and (2)], 2UU and 2UU are
within/below background concentrations on the ORR (Table F.Sa of Appendix F); however,
became 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 backgroundsamples
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.e., the A_NAPdata 95% confidence intervals and
the bac_und data 95% confidence intervals do not overlap (EPA 1990a)]. _use the
ANAP nitrate/nitrite concentrations are greater than background and became these analyses
are related to the ANAP site operations, they were included as quantitative COPCs for this
BRA.

50.3.8 Tosicity scn_a_ of COP_

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
eliminated from the COPC list). For the ingestion and inhalation toxicityvalues [Rfl_ and
slope factors (SFs)], a tc0dcity score was calculated for each analyte by multiplying the
analyte's maximum detected concentration by the toxicity value (i.e., conc. x SF and cone.
x 1/R/D)..Each individ.t_. anal_' toxicity score was summed to obtain a total chemical
score. A ratm of the specificanalyteS toxicityscore to this total chemical score approximated
the relative risk (or HI) for each analyse. Analytes with a relative risk of <5% (<5% for all
available toxicity scores) were not comidered 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. Became beryllium is the only nonradionuclide COPC with an oral SF in this data set, no
valid 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 became the toxicity score units were different [see RAGS for guidance (EPA
19S9a)].
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4. l_cauN uranium isotopes are related to the ANAP site operatiom, no toxicity screening
was performed, and these isotopm are included on the quantitative COPC list for this
BRA.

5.2.3.9 _ of _ mmpar_n, tmtdty _ff, and emenflal nu_rlmt rmults

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 _'reening
assessment results (Sect. 53.3.8), or (3) their use as essential nutrients in the human body

1990).

5a.s.10 or

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 snalytes that could be evaluated quantitatively (Table 5.2a) (i.e., SFs and/or

are available), comparisom were made with PRCn. PRGs are protective of human
health, comply with P.RAP.s, 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 noncarcinollenic (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 RtI_) were currently available are listed in Appendix F,
Table F.& These analytes were not believed to be associated with ANAP processes and,
therefore, were not comidered further in this BRA.

$24 Summm7of @onuunin_tsof ]_AmlJal

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 mainCOPCs 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 (RIDs), 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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TI_ 5.3._ _ _ml_ml _ tl_ CX:)I¢_t
i,_,!l] f i ii ill i1[ ii iiii i i, i ................... HH I

_uew/
of Repuentattve Rumnsnat,_Is

._abW _ concenua_n" notonCOPC
I [111111 I II L III111 I II Hill I1[11 I IIII I]IHI IIII II I I I IIIIIII :. lJ]l I I III [ III I III I1: I111 I I IIIIIII IIIIIII

Mea (_
Armaie 15/19 Z22E.00 B

Barium 19/19 ZI4E+02 B

Calcium 19/19 1.99E.04 E

Cobalt 19/19 1.86E.01 B

19/19 ZI4E.01 B, E

Iron 19/19 3.64E.04 B, E

Lind 16/16 3.15E.01 B

_um 19/19 &70E+03 E

Mmjmmm 19/19 8..58E+02 B

P_ 19/19 5.0TE+02 E

Potamium 19/19 5.56B+0'3 E

SJlicm 19/19 6.2_+02 E

Sodium 5/19 &72E+01 E

Stnmttum 19/19 2.76E+01 T

Vanadium 19/19 3.33E+01 B

Zinc 19/19 7.09E+01 T

Cep,IB (_
p.cotam 1/3 6.40E.02 T

IIIIIII I I I IIIIII IIII J l I .I IIII I I III I1! I IIIII . !111

"Therm'uemUvecon_nmmmIsthem.d_roftwo_um: themmmum_m:u_ cmcr_u'aUonvenust_
upper95__ trmtm memeanemmamt_ 0vJ' 1̂9891).
"B = limed on comparison o_ANAl' data with datafrom the BacksroundSoU_tion Project (Eneriu

Systems 1993c); E = _ nutrient (EPA 1989a; Dunne 1990); and T = limed on tmicity screentns (EPA
1909.).
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'nd__4.CO_ IW_ llmt,,mI_e,mlm qlum_
IIIIIIIII I I I III II III I IIIII ......... IIIIII [ II I IIIII I II I IIII _ II III i i IIHIII I IIIII II l!_

ot P_tlve
" _ .................................... L!I[I I II II_[11111 IIIIII

nu_idun {pc_

18/19 4.15E.00

mU 18/19 _.431_01

uu_ 19/19 7._E+O0

Nltrste 14/19 7.19E+00

NItlD 14/19 7.19E.00

Mmb (_S)

19119 1.22E.00

ChI'ogWulI_V] 19/19 4,38_+0|

1/19 3.2913+00

Nickel 19/19 3.,14E+01

Nickel (sslU) 19/19 3.44E+01
I inll lllliLIIIII lib I I1[1111I III

"rim msMm_ qummsuv__ _ BRAMvemtImmo_ dmcU_,,_, mm _ _ _
lmA._lsmmd_ _ sul/or_ dol_

_1_ n_ummum_ecnwmU's_m_IsUmsmalleroLtwovslua:timmmmumdetectedcomenU'sUoavenus
upper95%_ limitoa_ mmmconmntmUcm(P..PA1989s).
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. chromiumandnickelarebelievedtomht asspeciesoflowtoxicity,theanalyticaldatacannot
substantiatethisbelief, Therefore,to ensure that humanhealthwould be protected, these
metalswere assumedto be in theirmint toxic forms(i.e., chromiumVI andnickelsalts) for
the purl_es of thb BRA.Became quantitativetoxicityinformationwas availablefor the less
fade nkkel form(i.e., tnetallk nickel),nickel(metal)was also evaluatedin thisBI_.Afor the
purpmeof compartmnwith the nickel (salts)results.

Bet3dliumand molybdenumarenot _ to be associatedwith the ANAP p_
and thereforem not believed to be COP(3t.However,no statisticaltestx/an8_ allowed
them to be eliminatedfromthe COPClist for this BRA.

Table $3 lists the COlW'..a(with at least one detectedvalue) for ANAP thatcould only
be evaluated qualitativelyin this BRA (Le., no currentEPA.approvedSFs or ltfDs were
availablefor these analytes).Aluminumand lithiumarenot expectedto have been used in
anyof the ANAP operations,but theywerecomlderedqualitativelyin Sect. 5.4of thisBRA.

TaI_ S._. _ta' ANAPUmwWbe eval_ qwataUv_
....... iiiiiiii] i ;Ill ............. i iiiiiiiiiiiii ii i iii i iiiiiiii[

of _tae_.
............ dmc_ concuum_

. - " - I i iRilUlUmmI] II I I IllllllII IIII

ndmb(_
Aluminum 19/19 3JAE.04

IJt!lkna 19/19 Z63E+01
-- ii i I iii ii i[1111 iii iiii i iiiJ i

qln _ evsJumdquaJJmm_tnttmn.4 treestmtteae_ _ue; txmver,m _ tm_
vine, (Le.,Jeg,baoa or_ doN,)am_ am_.

tThempmematJveemmetmimitttnmnUeroftwo_ ttnmmmumdefinedcmeeetmJmvenmtt_e
upper95_ cmfideamImttonthemeancmmmmJm(EPA1989ay

5.3 BXIJOSUP..B_

In an eapmure amesament_the risk assetmr combines information about site
characteristicsand site-relateddatawitheapmureauumptiom to determine or estimatethe
magnitude,frequency,and durationof present and future pathwaysof potential human
mpmure to site contaminants.These resultsareobtained by accomplishingthe following
tasks:

• characterizingthe expmure setting,
• identif3_S expoaurepantlr,A_, and
• quantifyingeglX3eUrea.

s.s.cmwlmu o¢xsum

Characterizationof the eqx_ure setting involves Identifyingthe general physical
characterbticsof the site (e.g., climate,vegetation,toil types)and the characteristicsof the
populatiom on or near the site. Thischaracterizationemures thatalipotential contaminant
mtffrationpathwaysand potentialreceptorsare evaluatedin the riskassessment.Details of
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• the physicaland env_nmental characteristicsof the Y.12 Plantand the ANAP site can be
foundinQtap. 2 ofthisKI andintheRCP,A Fa_ Inveat_a_nPlanforOroup4atthe
Oak _ ¥.12 Ham (Enerlly_tems 1990);abrief discussion follows.

The Y.12 Plant fatty comtsts of -32 ha (800 acres) and is located along the
northeasta'n boundaryof the ORR, adjacentto the city of Oak Ridge. The presenceof
unau_ _ at the Y-12 Plant ts currentlycontrolled and securityprecautions
currentlylimitaccemto the controlledarea (mclmion zone/protectedarea).

ANAP wasusedto tmmport waste effluent fromuraniumrecoverypruceu operatiom
hun severalY-12Plantbuildlnp (e.g.,Buildinp 9206,9212,and9215)to the S-3Ponds.The
pipeline is -4800 ft in lenl_ and is buried0-5.14 ft below ground(at an averagedepth of
5 it), and the majorityof the pipelinerum throughthe pmt_te_ areaof the Y-12 Plant.
_tely two.tht_ of the pipeline is locatedin the DismalGap formation,and one-
thirdis in the Nollchuckyformation.

BecausethelocationofthepipelineiswithintheoperationalY-12Plantfacility,and
becausethepipelineisburiedunderground(ata depthfrom0.5to14ft),construction
wo_,,msarethe most reasonableand most likelyreceptorsof ANAP soils. P,Jtboughsuch a
conservativescensrio is unlikely,a hypotheticalfuture residential land use scenadowas
evaluated;c_11dmnareumsltlvesubpopulatlomundertheresidentialscenario.

xsa etnqJesum

Expmurepathwa3nJof concernwere identifiedbyevaluatingallthecomponents(source,
transportmedium,expmurepo_t,potentialru_tors,andmutesofexposure)necessaryto
mmpletethepotentialenposurepathway.For an exposurepathwayto be considered
complete,eachofthesecomponentshadtobeidentifiedandlinkedtoeachoftheother
components. Routes of exposure and potential receptorswere crucial in identifyingthe
validityofaneslmsupathway.

InthisBRAforANAP,potent/o]healthe.ft'ecufrommpmuretosoilssurrounding
ANAP were consJdernd.T_ potmltialpsthwsysrelat_l to the on4ite residentscenarioand
the on4ite cons_n workerscenario,for eXlx=ureto contaminantsin the ANAP soft,
were evaluated.

To ensurea comprehensiveevaluationof the riskto humanhealthfromexpmure to the
soils associatedwith ANAP and to ensureriskinformationsupportiveof projectobjectives,
both the c,.wrcntmost reasonable .(and most likely) exposure scenario and the future
hypotheticalreasonablemm_um eztnmre scenariowereevaluated.Because the locationof
the pipeline is withinthe operstional Y-12 Plant facilityand because the pipeline is buried
underlmund(at a depth from0-5to 14ft), comtmctionworkersare the mostreamnableand
most likely receptorsof ANAP soils. 'I'neeximsurepathwaysthat were evaluatedfor the
comtmction workerincludedincidentalingestionof soil, inhalationof dust,dermalcontact
with the soil, and externalmp_ure to radlonucHdmin the soft.

Risks determinedfora hypothetical future residentialreceptor are conservativeand
to underestimate exposure to ANAP soils. The four primaryand most direct

mutes/pathwaysof exposure(dermal contact with the soil, incidentalingestion of the soil,
inhalationof dust, and externalexpmure to radionuclidesin the rail) were evaluated.The
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food chain pathway was not evaluated for AIqAP because of the large number of
uncerudntlmand the modelingthat wouldbe requiredfor the food chain pathway.

Note: Sincethe averap depthof the pipelineis Sft, s resident'sexpmureto mils would
ImPl_ ff he/she dug to this depth to build a basementto a home and leveled/wed the
remainingdirt/_il for the yard.The conceptualsite model for ext_ure to AIqAPmils for
both the comtructjonworkerand the hypotheticalresident is shownin Fig. 5.1 (with this
rmidentialhomebuilderscenarioLuumed).

S.X3

_ure, in the mnte_ of riskpined to humanhealth, is definedw the directcontact
of • patron with s chemkal or physicalapnt. To quantifyeXlmSUre,one mustdetermine
assure concentratk_ and cakuim _ intake, for the variousexposurepathways
identified for the site. The potentialexpmure pathways and expolure concentrationsfor
ANAP mils were comldered quantitativelyand aredtsctmedin thissection.

]Hxlmmtreto contaminantswas evaluatedquantitativelyby developingthe chronicdaily
intake (CD1) of a chemical (aim termed "intake" or "dine" for external exposure to
radtontr.Udm).For this AIqAPBRA, the CDI is the amount of a contaminant that an
individual_ take into his_r body per dayvia ingestion,inhalation,or dermalcontact;
dosewas the total cxpmureto radionuclides.The firstcomiderationin derivingthe CDIwas
the methodololy employedin the developmentof an expm_ concentration,whichis the
amountof each chemkal in the variousmedia to whichreceptorsare_ To calculate
the CDI, the espamre concentrationwas evaluatedin the contextof the scenario,expmure
pathway,and chemkal4pedfk eXl_Ure variables,such ssduration of capture and intake
rate.Once the CDh forthe variouspathwayswere determined,riskandHis werecalculated.
The quantifkationof expmureand calculationof the CDI for the hypotheticalresidentand
the _ workerare disctmedin Sects.5.3.3.1and 5.3.3.2,respectively.

The potential direct exposure pathways associated with the hypothetical on-site
residential_ we scenarioandthe constructionworkerscenarioare(1) incidentalingestion
of soft, (2) dermalcontactwith soil, (3) inhalationof dwt, and(4) externaleXlx_ureto the
radkmuclidesin the rail.The representativeconcentrationsof the COPCa(Table5.4) arethe
concentrationsused to quantifyexpmuresvia these rail.relatedpathways.

Tables$.(Nt,b, c, andd andTables$.7a,b, c, and d listthe erpmure variablesassociated
with each eaq_ure mute comidered for the on_te residentand the on4ite construction
worker,respectively;the equattom used to calculatethe CDh are alsogtvenin these tables.
The variablesused in each expmure equationhave been derivedfromstandardintake rates,
skin surfaceareas,and adherence factors(EPA 1989a,19891),1991a,1991b,1992a).

5.3.Xl Derivationof CDIs fix the lesidmtid a:cnasio

The hypotheticalresidentialexpmurescenariocomidered in this BRA is conservative,
especiallywhen the locationof the pipelineis comtdered.As a fault of the statisticaldata
evaluationproemsdescribedin Sect. $.2, the set of ANAP COPCs(softconcentrationdata)
to be used in thisBRA wascompiled(Table5.4). The _um concentrationvalue, of the
UCL95 concentrationversus the maximumreported concentration,was assumed to be
representativeof the analyte concentration(titled "representativeconcentration" in the
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Table$.6b. On-site residenteqmsute seemado--dmmalmmaa
i

Variable Value used Explanation/source
i

Oueeicdailyintake(mg/q-d)= [CS x CF x AF x ABS x EFIAT]
x [(sA.x m3_w.) + (sA,x EV,/eW,)]

CS = Concentration in soil Chemiml4pec_c (mg/kg) Concentration is obtained from
data in Table 5.4

CF = _ fsctors 104 Ir4Vmgand 104cm2/m2 Necessmy to convert
to appropmteu_ts

SA, - Available surface area 0.18m2/d 50th percentile surface area for
head, hands, focearms, and
lower legs; for a child

SA, 053 m2/d and for an adult, respectively
(DermalExposureAssmsment,
EPA1992a)

AF = Adherence factor 1.00 mg/cm: Adherence factor for soil, (EPA
Region IV, New Interim
OukUmce,2/t],92)

ABS = _ factor 0.001 (unitlem) Equivalentto 0.1%
O.Ol (unitkm) for inorganiesand 1.o% for

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

EF = _re frequency 350 0/year OSWERDirective(EPA
1991b)

El). = _re duration 6 years Two-part (child and adult)
residentialexposure
for a 30-ycar duration

ED, 24 years (OSWER Directive,EPA
l_Ib)

BW, = Body weight 15 Ir4 Child (OSWER Directive, EPA
l@Ib)

BWo 70 ks Adult (Sect. 6,RAGS, EPA
1989a)

AT - Averaging time 365 d/year x 30years Averaging time
for noncarcinogem

365 d/year x 70 years Averaging time
for carcinogens
(EPA 1989a, EPA 1991b)
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• Table5.6r. Oa4/te rmkleatmlmSUm=¢mmt.--ielmlm_
I i i Jl i i iii iii

Variable Value used Explanation/source
i III i i i iiii i iiiii iiii i

Chnmic daily intake (mil/kj.d) - [(CS x IR x EFt(AT × PEF)] × [(ED./BW.) + (EDJBW.)]

Intake (pCi) = CS x CF x IR x (I/PEF) x EF x [El). + El).]

CS = Concentration in m/l Chemical_ (mg/kff, pO/g) Concentration is obtained from
the data in Table 5.4

IR == Inhalation rate 20 mS/cl OSWER Directive 9285.64)3

(EPA1991b)

CF = Conversionfactor 103 g/kg Neceuaty to conven to
appropriate units

PEF = Particulate emission factor 4.63E+09 m_/kg RAGS Pan B (T.JPA1991a)

= E_qxa.refrequency 350d/year OSWmtDire_tve92S5.6.03
(EPA 1991b)

ED. ffi _re duraU_ 6 yeanl Two-pan (childandadult)
residential expmurefor a 30-

El). 24 years year duration (OSWER
Directive, EPA 1991b)

BW. = Body weight 15 Ir.g Child (OSWER Directive, EPA
1991b)

BW. 70 11;8 A_lult(Sect. 6, RAGS, EPA
1989a)

AT ffi Averasing time 365 d/year x 30years Averaging time
for nmearetnogens
(EPA 1989a;EPA 1991b)

365 d/year x 70 years Averaging time
for carcinogens
(EPA 1989a; EPA 1991b)

ii i I I i i i i
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Table 5.6d. Ou4ite rlideat apmure _ exposure

Variable Valueused Explanation/murce
IlJlllI I Ill I I li II Inlll II II I I II I I illJl ii

_ mmml mpmme wmldo

Doe (pa-year/s)= CS× (1-Se)× Te x [ED=+ El:),]

CS = Concentration in soil Chemical.specific (pCi/g) Concentration is obtained
from the data in Table 5.4

HI), = Exposure duration 6 years Two-pan (child and adult)
residential exposure
for a 30-year duration

El), 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 eqmsure 1.0 RAGS Part B, EPA 1991a;
time factor (un/tless) Sect. 4.1.2 (default value,

24h/24h)
lill II I I II Illll I I I I I Ill I I
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' Table5.?s. Oa.sitemmumioa wo_ mpmmeu:eamto--isllmim
i ii ii ii ull iiii i iii ! i ii ii i i

Variable Value used Explanatlon/source

camma_ =_d=r_=eoa .=em_

Chronic daily intake (mfJkg.d) --- (CS × IR x FI x EF × ED)/(BW × AT)

:Intake(pC/)= CSx CF x IRx EF x ED

CS - Cooc_trlltiOa in d Che_cal41)ed_ (mg/kg; pCi/g) Concentration is obtained from
tile data in Table 5.4

IR = Ingest/on rate 0.00048 kS/d OSWER Directive 9285.6.03;
Attachment B (EPA 1991b)

CF = Ccmversion factor I0s s/kg Necessarytoconvert to
appropriate units

FI = Fraction ingested 1 (unttless) Maximum value used; equivalent
toI00_

EF = F.xpmure frequency 20.4 d/year Estimated; 73d/event and
7 eventsin25years(referto
Sect.5._)

El:) - Exposure dumt/on 25 years (OSWER Directive, EPA 1991b)

BW ,- Body weight 70 ks Adult (Sect. 6, RAGS, EPA
1989a)

AT = Averaging time 365 d/year x 25 years Averaging time
for noncarcinogens
(EPA 1989a; EPA 1991b)

365 d/year x 70 years Averasin8 time
for carcinogcm
(EPA 1989a; EPA 1991b)

.... i lJll HI
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Table5,Te. Os4ac eomu'ucUoaworkereXlmsure_ contact
III I IIIIII I I uII II I I III I I I |INIIIIIIII I IIImlUNI I IIIII IJ nil I i

Vsdalde Valuewed Explanatlon/murce
• nil innUUllll I ] I In ii iii num, , ,innnn, II _1 nl ii

_ ,rex'kin'danml conWctalamaa'k_

ChrmicdailyIntake(ms/ks.d)= (CSx CFx AFx ABSx SAx EFx EDyOBWx AT)

CS ,, Cmu_ntratloninsoil Cbemical4ped_c(mg/kg) Concentrationisobtainedfrom
datainTable5.4

CF = C.omuzloufactors 104 kS/ragand104cm_/m2 Necessarytoconvert
toappropriateu.its

SA - Avallab4em_aee aru 0.316 mZ/d 50tbpercentilesurfaceareafor
head, hands,andforearms;for
an adult(DermalExpmure
As_ssment,EPA 1992a)

AF - _ factor 1.00 ms/crn2 Adherencefactorforsoil (EPA
Resion IV, New Interim
Guidance, 2/11/92)

ABS = _ factor 0.001 (unitlms) Equivalentto 0.1%
o.o1(unit_m) forincrpnicsand1.0_for

Orllanlcs(EPA Region IV New
InterimGuidance,2/11/92)

EF = ]FJqx_,urefrequency 20.4d/year Estimated;73 d/eventand
7 events in 25 years(referto
Sect.53.3.2)

El) = Eqmsure duration 25 years (OSWERDirective,EPA
Z99Zb)

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

AT = Averagingtime 365 d/yearx 25years Averagingtime
for noncarcinogens
(EPA 1989a,F.JPA1991b)

365 d/yearx 70 years Avemsingtime
forcarcinogens
(EPA 1989a,ErA 1991b)

I I I I Ill I Ill I mill III



Table $.7c. On.4dteconstructionworkermpmurc somaflo--inludmion
Illll Illl I II Ilillll - Illllll I I II Ill [ _ I I I Ill I illlllilll I I IIIIIIIIL ill illl! i

VKial_ Value_ Expla_tlon/K_r_
III II I II I lllll I iiii I I iii I __ I llllllllllllll II I I I II I III

l_iiin_im lUltlr lltllllllllmllillIIO

_ _ (m_s_) = [_ x m x (IR_ x EF x EDy(BW x AT)

CS - Ccmcemratlcmin so/l Cbemical-spedllc(ms/kS;pCi/8) Concentrationis obtainedfrom
thedatainTable5.4

(EPA1_); 4 h moderate
4hheavyactivity

aplxopr_tcunits

I}]B_ 8l P_l_C_b_ _ _ 4.63E+09 mS/kS RAGS Part B (EPA 1991a)

]BF 1 ]Bxpo_m frequency 20.4 d/year E_.aled; 73 d/eventand
7 eventsin 25years(refer to
Sect.5.3.3_)

]_D l Exposure duration 2.5years (OSWER Directive, EPA
1991b)

BW I Body weight 70 k8 Adult (Sect. 6, RAGS, EPA
1989a)

AT II Av_'a_lng time 365 _ x 25 years AvemBingUmc
for noacarcinogcm
(EPA 1989a; EPA 1991b)

365d/yearx 70ycan A_ragingtime
forcarcinogens
(EPA 1989a;EPA 1991b)

II III llI IIIIIII I -- lllIIIl I IIII I l
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$.7d. Ow_w mmum_kmm_amroqxmn xamuto.-mmrn_oq_um
,I III i i i m i i m,,, I f I , II1,,IIII |, ,11

Vnriiblc Value used Explanation/source
II I I III III]1 II II illllllll ii [I I[ I III I I IIIlllll III I IIII

(3nmmililnnwodlmrmlmmdmlmm_ milto

Dome(p_-_mrlS)= CS x (1-Se)x Te x El)

cs = _tmtlon in son (::_mlml_ (pCi/s) Con_ntmtlonis obmm_ from
the damin Table5.4

El:) = EXlxm=reduratkm 25 ).i==n, (OSWP.RDirective,F...PA
1_xb)

= Gamma sb_,ll_In8 0.I Fjaimm_._l;RAGS PanB,]B.PA
(uoIlh=i) 1991a;Se_'t.4.1.2,

Tc = Gsmmaexpmurc 033 RAGS Pm'tB, HPA 19918;
actor (unlm=) Sect.4.X_ (8 b/Z,*h)

I I I I L I I I IIII I I I . I IIlll I
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• tables) and was used in all calculations of the CDI (u well as dose, risk, and HI). This upper
confidence limit was used to emure 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 mute considered for
the on-site residential scenario. For this BRA, CDh were calculated for an adult person who
was expmed 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 _ 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 rag/d) and body weight
(15 kg) were assumed for 6 years, while an adult ingestion rate (100 rag/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., radionucUde,nitrate/nitrite, and metals), and
the exposure concentration used in the CDI calculation is termed "representative
concentration."

5.33.2 _tioa of CDb for the co_ workermenmio

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 CDh, and
the UCL95 is resumed to be representative of the analyte concentration.

Table 5.7 lists the expmure variables associated with each exIx_ure route considered for
the on-site construction worker scenario. For this BRA, CDh were calculated for an adult
person who would be expmed 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 × 250 ft) and (2) the approximate number of buildings that could reasonably
be egpected 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 I_: asconservative as possible in estimating the number of large buildings that could
be built ;alongthe 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
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(100x ft) andthatone newutilitycrouingwouldbe neceswyfor 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 buildingis 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 e0mavationto utility installation and testing. To be
conservative, if one assumes that all 7 bulldinp were constructed within 23 years (the default
eqmsure duration for a worker) and the receptor (comtruction worker) was expoted to the
ANAP soils during construction of all the buildinp, the exposure per year would be 20.4 d
[(73d/t x 7evu)f yum=2O.4d/yr}.

Table $.9 lists CT)Is for ingestion, inhalation, and dermal contact with COPCs in the
ANAP soils (Table $.4); doses are listed for external exposure to radionuclides in the ANAP
soil. The tables are dividedby analyte type (i.e., radionuclide, nitrate/nitrite, and metals), and
the mpmure concentration used in the CDI calculation is termed "representative
concentration."

5.3.4 _ of U_

Some uncenaintlm are associated with the eXlX_Ure pathway equations, exlx_ure
parmeters (Tables 5.6 and S.7), land use, and sampling and analysis of the ANAP soils. As

previously, two land.me scenarios were chosen in order to get an upper and a lower
bound on the risks/His to human receptors. For the four primaryexposure pathways chosen
for analysis in this BKA, numerous exposure parameters were used in the caleulatiom that
each have uncertainty (F..PA 1989a) associated with them. Most exposure parameters are
conservative and therefore err on the conservative side (i.e., 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 (F__A 1989a, 1991a).

TWo land-use scenarios were evaluated for this BRA: a conservative hypothetical
residential future laud 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_athways of eXlX_Urethat were evaluated included incidental ingestion of
soil, inhalation of dust, dermal contact with the soil, and external exposure to radionuclides
in ANAl' softs. Because of the location of the pipel/ne 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.
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. 5.4 'IOXICrI'YA/BBSSl_mCT

$.4.1 _ _ andBPA Ouldm_ for Nomcsn:inol_s

Nmzarcinogm_ effects were m'aluatedbycomparingan expmure mpertencedover a
spadflal timeperiod(e.g., 30 yeats)withan Rt'D[or referenceconcentration(Rf_] derived
for a similaralarm _ The gfDs availablefor the COPCspresentin ANAP mils are

in Table 5.10. To evaluatethe noncarcino|eniceffects from alx_ure to COPCsin
ANAP soil, the HI [theratioof the mq_ure dine (Le.,CDI and/ordose fromTables5.8 and
5.9) to the RgD]wascak'ulatedforeach COPC.Thisnoncarclnogeni¢HI mumm that,below
a _ le_ of mpmure (Le.,the RID), even sensitivepopulationsare unlikelyto experience

health effects. If the mq_m level (CDI) _ this threshold(Le., if CDI/R_
em:eeds1.0),tlm_ maybe ooncernfor potentialsystemichealtheffects.The level of concern
doesnotummmt_inam_ Un_rty,ustheHIapproachmormceaisunity;theHIIInota
pmcmttqeorprob_iUty.

_ were developed for protectionfrom long.termexpmure to a chemical
(7 yeats to a lifetime);subchmnic_ wen5wed to evaluateshort.termexl_ure (2 weeks
to 7 yam) (EPA i989a). Note that the numericalvaluesderivedfor chronicand subchronic
RfDt/Rg_ an=oftu identical,m is the case for the ANAP COPCs,with the aception of
nitrate,forwhichno subchrontcRIDwas mmilable(EPA 1993b,1993c).Forthe purlxmmof
ridsBRA, chronic_ were usedforthe ammamentof the on4ite residentandconstruction
worker.Althoulh the mlxsure for the on4ite constructionworkerb short [20.4_r ×
25 yems I., $10 d (or 1.4 yem)], to be comervative,the chronicP.fDswore used because
subchtm_ Rf_ werenot availablefor all COPC_.

s.__ _m_ mm_A Om_m _ _

Pot'cagulnogem,riskswere estimatedas the incrementalprobabilityof an individual
dmelopln| cancerover a lifetimeas a result of mposureto the carcinogen (i.e., the tern
"inctmmmud" refm to race8 individuallifetimecancerrisk).CamcerriskfromeXlXX,ure to
contaminationis expressedas _ cancerrisk (i.e., cancer incurredin additionto normally
expectedratmof cancerdevelopment).An _ cancerriskof 1.0E-06indicatesone person
in one millionis predictedto incurcancerfromexlx_ure to thiscontaminationlevel over a
70.yur lifetime.Basedon theirpropertyof emittingionizingrndiation,allrndlonucHdmare
humanum_aoSens.

To evaluate the carcinogenic risk pond by exposureto ANAP COPCsin soil, the risk
wascalculatedforeach COPC[the multiplicationof the exposuredose (i.e., CDIand/ordose
fromTabks 5.8 and 5.9) by the SF, whichis a chemicaI4pecificvaluebased on carcinogenic
dme.tmpome data].Excesscancerrisksfailingbetween 1.0E-06 and 1.0E-04 arewithinthe
EPA range of concern,and cancerrisksabove 1.0E-.04are consideredunacceptablebythe
EPA (1989a). Because the SFs are the upper95_ confidence limiton the probabilityof a
carcinogenicresponse,the carcinogenicriskestimaterepresentsan upperconfidencebound
estimate.Therefore, there Isonly a$% probabflltythat the actualriskwillbe higherthanthe
estimatepresented,and the actualriskmaywell be less thanthe estimate. Slope factorsused
in the evaluation of riskposed by exlxsure to ANAP COPCsare listed in TablesS.I1 and
5.12.
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5.4.3 Estimation of Toxicity Values for Dermal Extxsure

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$.IZ Tmtdty informationfor estmml CSlmRrcto the ANAP rmlionudi_ COPCs
[ I II1[ I I I I I

External slope ICRPChemical (g/pCi-y) lung _ of cancer
III I

mU 3.0E-11 Y Various

mU 2.4E-07 Y Various

za_ 3.6E,08 Y Various
I I Ill I II I

q'neae factors are 10reedon the Health Effects Assessment SummaryTables (HEAST) (EPA 1992b).
radionucUdeexternal exposure slope factors include contributions from daughter products.
is the lung clearance classification recommended by the International Commission on Radiological

_ (ICRP). Y =year; W =week; D = day; m_dG = ps.

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 limited 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 cxtcmivc absorption was assumed to be essentially complete (i.e., %GI
= 100%). Wide ranges of %GI values wcrc 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 readilyabsorbed (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 %GI/100,
and the SF was divided by the %GI/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.

_J
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5.4.5 Unmminties Rdated to Tasicity Informmtion

The methodology used in developing a noncarcinogenic toxicity value (RfD or RfC)
involved identif_ng a threshold level below which adverse health effects would not occur. The
RfD/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 usuallywere
in multiples of 10, with each factor representing a specific area of uncertainty in the
extrapolation of the data. An uncertainty factor of I00 was typically used when extrapolating
animal studies to humans; additionaluncertainty factors are sometimes necessary when other
experimental data limitations are found. Because of the large uncertainties (I0-I0,000) on
some Rff)/RfC toxicity values, calculating exact/sharp safe levels of exposure for humans was
not pou_le.

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 andlaboratory 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, poss_le 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 lower 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 Summmy of Toxicity InRmnatioa/Plofilm for COP_ 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 e0qxnure 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 exlxnure to an agent can cause an increase in the incidence of a
particularhealth effect and whether that health effect will occur in humans. The second step
involves characterizingthe relationship between the received dose of the contaminant andthe
incidence of adverse health effects in exposed populations.

The chemical-specific information in Sects. 5.4.6.1 and5.4.6_ provides general qualitative
information as well as a chemical-specific discussion about health 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 ORNLIHASRDIBEIA5 ToxicityProfiles report for additional information
regarding specific chemicals. Tables 5.10 through 5.12 summarize the toxicity information for
the ANAP CX_P_.

5.4 1 taorpon

AlumimmuLAluminum 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 aluminumis 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, aluminumhas been shown to be suitable
for food containers since it is practicallyinsoluble and is not harmfulto 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.

_um. 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, aswindow 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 eXlx_ure 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
harmdepends on the amount andduration 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).
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Ommd_ns and Chromium VL Elemental chromium does not occur in nature but is
present in ores--primarily chromite. Chromiumexhibits 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 lII. Chromium VI is much more mobile and toxic than is chromium Ill. Chromium
is useful in glucose and cholesterol metabolism and therefore is an essential element to
humans and animals. Nonoccupational eqxnure to the metal occurs via the ingestion of
chromium-containing food and water, whereas occupational expmure 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 (BEIAS 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
expmed 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 increamedrisk in developing
nasal, pharyngeal,andgastrointestinal carcinomas. Based on sufficient evidence reporting that
humans and animals are at riskof developing cancer, chromiumVI has been assigned an EPA
weight-of-evidence classification of A, human carcinogen (BEIAS 1993).

Lithium. Lithium is found in manyminerals andmost 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 tightest solid
element andforms ionic salts and covalent bonds producing organolithium compounds. These
properties make lithium chemistry of considerable commercialinteresLLithium 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 (Sailer 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 bums. 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
symptomsare nausea, fine tremor, thirst, fatigue, lethargy,and electrocardiographchanges (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).

Molybdeaum. 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).

NkkeJ and Nkkel Salts. Nickel is a naturallyoccurring metal existing in various mineral
forms. Nickel may be found throughout the environment including riven, lakes, oceans, soil,
air, drinking water, plants, and animals. Soil and sediment are the primary receptacles for
nickel but mobilization may occur depending on physicochemicai 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 _ure 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 eXlX3sureto nickel usually involve the kidneys with some evidence from animal
studies showing a __le 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
cqyosure to nickel dust (primarilynickel 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 andsurface 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 highlevels (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 bemuse it causes botulism.

The health risk to humans is based on clinical and epidemiological studies. The main
tcmc effect of nitrate/nitrite exposure is due to ingestion, causing development of
methemoglobinemia (irreversible bonding of oz/gen to hemoglobin). Health risks are related
to high levels in drinkingwater and food. In healthy adults, the intake of nitrates and nitrites
is harmless.Infants are the most vulnerable group.Intestinal bacteria, such asBacillus subtills,
reduce nitrates to nitrites. Intestinally absorbed nitrite reacts with hemoglobin to form
methemoglobin which is convened 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 methemogiobinemia. 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
vasodflation, loss of blood pressure, cyanosis, vomiting, coma, respiratory failure, and death
(Arena 1974).

5.4.6.2 gadkmudides

Radionuclides are unstable atoms of chemical elements that will emit charged particles
to achieve a more stable state. These charged panicles are termed "alpha andbeta radiation"
and "neutral 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 c_*iticalvolume) within a cell and result in cell modification or death
(ICRP 1991). In addition, ionizing radiation hassufficient energy that interactions withmatter
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 radionucHdesare 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
radionucHdes. 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 panicles are directly ionizing anddeposit their energy
in dense concentratiom [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 ionization 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
inddence in smoken may be directly attributed to the naturallyoccurring alpha emitter, 2s0p,
in common tobacco products (Hammonds and Hoffman 1992).

Beta emissions generally refer to beta negative particle emissions. Radionuclides with an
e:w,ess 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 came injuryto 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, _r 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 these seeking the thyroid would cause thyroid and metabolic
disorders. In addition, beta radiation may lead to damage of genetic material (DNA), earning
hereditary defects.

Gamma emiuiom are the energy that has been released from transformations of the
atomic nucleus. Gamma emitters and X-rays behave similarlybut differ in their origin:gamma
emissions originate in nuclear transformations, and X-raysresult from changes in the orbiting
electron structure. Radionuclides that emit gammaradiation can induce internal and external
effects. Gamma rayshave high penetrating ability in living tmue 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 raysare 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 raysoften escape the medium because of higher energies, thereby creating
difl_ulties in determining actual internal exposure. For this reason, direct whole-body
measurements are necegary to detect gammaradiation, while urine/fecal analyses are usually
effective in detecting beta radiation (Hammonds and Hoffman 1992).

People receive gammaradiation continuously from naturallyoccurring radioactive decay
p_ 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
cmmic sources. Cesium-137 (from nuclear fallout) decays to l_Ba, the highest contributor to
fallout-induc_l gamma radiation (NCRP 1977). Beta radiation from the soil is a leas
penetrating form of radiation but has many contributing sources. Potassium.40, s3vCs,214pb,
and 2q4Biare among the most common environmental beta emitters. Tritium is also a beta
emitter but contributes little to the soil beta radiation _me 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 soft but/s not measurable more than a few centimeters from the ground
surface. The majority of alpha emissiom are attributable to Z_Rn and ZmRnand 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 _._c) effects. The risk of development of cancer from
exIxmure 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 P.bnormallyfunctioning cell divides and reproduces, a tumor
or mutation in the tissue may d_.-velop.The rapidlydividing cells that line the intestines and
stomach and the blood cells in _,mnemarrow are extremely sensitive to this damage. Organ
damage results from the damage caused to the individualcells. This type of damage has been
reported with doses of 10 to 5110rad (0.1 to 5.0 gray, in SI units). Acute radiation sickness
is seen only after doses of >50 md (0.5 gray), which is a dose rate usually achieved only in
a nuclear accident (ATSDR 1989a).

When theradiation-damaged cells arereproductive cells, genetic damage can occur in
the offspring of the person expmed. 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
ceils that are differentiating at the time of exposure. Radiation damage to children expose..d
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, ceramiL_s,and photographic chemical
processes. The three naturally occurring isotopes of uranium are mU (>99%), _sU (about
0.72%), and mU (0.06%). The half-lives of Z_U, _SU, and _SU 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 mU is increased by an enrichment process.
The enriched _U is more radioactive and of great use as a nuclear reactor fuel or weapon
component.

Alpha, beta, and gammaradiation are emitted during the decay ok"uranium.Loss of alpha
particles can give rise to other radioactnve elements such as _Th, ZZ6Ra,ZZZRn,and 21SPo.
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. Significantexposure 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 _U and 2_U is stable
Z_b, and the final decay for _U is stable snPb (ATSDR 1990).

Uranium may be releaw_ 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 uraniumdepending on ore lcr,ation. Subse_iuefi.*burning
can concentrate the levels of uranium. Groundwater and surface water releases of tnnium

are primarilycaused by the disposal of uranium mining waste, disposal of nuclear reactor
waste, and reaclor 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 uraniumis a highly toxic element both chemicallyandradioiog/cally.Kidney
damage is the primary toxic effect of uranium. Chemical _ure 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 uraniumis quite low and
exists in food, water, and even in human bones. However, exposure to enriched uranium may
cause 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. Exlx_ure to radionucHdeswith greater specific-activity and a shorter
half-life increases the risk for developing cancer (ATSDR 1989b).

5.5 RISK CHARA_TION

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 theprobability that an individual would develop cancer overa
lifetime from projected intakes (and cxlgmure) and chemical-specific dose-response data
(i.e., SFs). Potential noncarcinogcnic (systemic) effects were character/zeal by comparing
projected intakes of contaminants to toxicity values (i.e., RfDs). The numerical risk_l
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.)

5.5.1 General Comideratiom for Evaluating Risks to Human Health

The inorganic analytes listed in the tables in this chapter include chromium VI, nickel,
and nickel salts. The analyticallaboratory reported detected concentrations for total chromium
and total 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 RID (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 Hit included only one HI value for the pair (i.e., nickel and nickel salts); the
mint comervative HI values were included in the total pathway His (i.e., His for nickel salts
were included in the pathway totak) to ensure that _ure was not underestimated.

In addition, the analytical laboratoryreported concentrations for nitrate/nitrite. Because
different Rff)s were available for nitrate and nitrite, these analytes were evaluated separately
in this BRA; the reported nitrate/nitrite concentration was mad for each analyte (i.e., for
nitrate and for nitrite). However, the total pathway His include only contributiom from the
mint conservative HI (i.e., only the nitrite His were included in the total pathway Hh).

5.s.1.1Methodo forevdWiq mzopm and

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

The SI (risk estimate) for carcinogem 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
contacL This SI was calculated to indicate the potential of developing excess cancer over a
lifetime (-I_A 1989a), above and beyond the normal (unavoidable) incidence of developing
caner.

The SI (or HI) for noncarcinogem was calculated by determining the ratio of the CDI
for ingestion, inhalation, and dermal contact of a contaminant to the contaminant-specific
Rfl). This HI assumes that below a given level of exposure (i.e., the RfD) populations are
unlikely to experience adverse health effects. Throughout this BRA, the HI represents the
CDI/°_fD ratio (this ratio is mmetimes referred to as a hazardquotient); the "total pathway
HI" is the sum of the individual analyte His for a pathway.

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

5.s.12 EtA for andmmrdmSem

The constituents detected in ANAP soil samples were evaluated within the context of
EPA-approv_ guidelines (EPA 198%) for contaminated soils in which there are three
regions of concern for carcinogenic risk (Risk< 1.0EA)6,no concern; Riskbetween 1.0E-06 and
1.0F.A}4,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).
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• $J.2 Cummt i.md.Om __m.-Cemmu:ti_ WorkerSamado

S._.7.1 _C____i_m_ rkk charuun_tion for the ANAP COI_

Table 5.13 fists the riskestimatesfor the exposureof a constructionworkerto ANAP
soft COPCs.The risksfor individualanaly_ (for any pathway)are s;V.2E-07.The total
pathway_ (i.e., the sumof the risksfrom aftanalytesin a givenpathway)are all _ 1.0E-
06, and the total cumulativerisk (i.e., the sum of the risks from all analytes across all
pathways)is I.gE-_.. The an_ and l__thwaysof exposurethat arethe maincontributors
to the total cumulat/veriskare ZeUand mU (externalexposure)andberyllium(ingestion).

Upon comparisonof _ ANAP COPESwith backgroundsoil data (Energy Systems
lgg"_:)(Sect. $0..3.7),mU was foundto be belowbac_und concentrationson the ORR.
(Referto AppendixF, TableF.Sa.) However,because uraniumisotopes areknownto be
related to the ANAP site operations, they were included as COPES to be evaluated
quantitativelyin thisBRA.

$._ N_..__ dsk _ for the ANAP (X)PCs

Table5.14fiststhe HI estimatesforthe exp_ure of a constructionworkerto ANAP soil
COPCs.The His for individualanalytesam farless thanthe EPA guidanceof 1.0.The total
pathwayHis (Le., the sumof the His fromall analytes in that pathway)are also all less than
the EPA-Ipddanceof 1.0.The total cumulativeHI (i.e., the sumof the His fromall analytes
acrmsall pathways)is4.7E-03.

$_.3 Futme Im_Um Coedttlm_Rmidential Scenario

5.5.Xl Can:tmlp_ rkkcbammu_tionfortheANAl'COla,

Table 5.15 lists the riskestimatesfor the exposureof a residentto ANAP soil COPES.
The risksfor individualanalytesare _8.2E.(}6.The total pathwayrisks(i.e., the sum of the
risksfromall analytesin that pathway)are all _;8.4E-4)6;and the total cumulativerisk(i.e.,
the sum of the risks from all analytes across all pathways)is 1.5E-05. The anal_.es and
pathwaysof exposurethat are the maincontributorsto the total cumulativeriskare_'U and
2uU (cr,crnal exposure) and beryllium(ingestionand dermalcontact); these analytes are
identifiedas COES.

Upon comparisonof the ANAP COPESwith backgroundsoil data (Energy Systems
1993c) (Sect. 50..3.7),mU was found to be belowbackgroundconcentrationson the ORR.
(Refer to AppendixF, Table F.Sa.) However,because uraniumisotopes are known to be
related to the ANAP site operaticns, they were included as COPES to be evaluated
quantitativelyin this BRA. In addition, beryllium isnot believed to be associatedwith site
processes,but no statisticaltests/analyses,includingcomparisonwithbackground,allowedit
to be eliminatedfrom the COPESlist for thisBRA.

5.S_ Noam_S=_ r_k_ fortl_ ANAPCOP_

Table5.16fiststhe HI estimatesforthe exposureof a residentto the ANAP soil COPEs.
The His for individualanalytesare less thanthe EPA guidanceof 1.0.The totalpathwayHis
(i.e., the sum of the His from all analytesin that pathway)are also all less than the EPA
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_ S.lS. Cmtsollmlc d/Im ANAPCO_ mmtu mmdo
mill ii 11111 i1_1 ._] I I I ...... ........ i I J I I IIIIII

I_q_tauve _ Tom
coo_umk_ la_ _ _tloa mlx_ro _ d

............. jI I[111 I [ IIIIIi ] I I III IIII

4.15E.00 1.6E.08 -. 3..qE-10 9_E.10 1.8E,08

2.43B.01 9..qE.10 - 2.0E-11 4.4E.07 4.4E.07

mU 2_E+00 lo52.08 -- 3.7G-10 6.01_7 6.%_-07

NUmm_qUsb

Ntnte 7.19E+00 .....

Nitrite 7.192+00 .....

_m I_2E+00 7_R.07 9_B_)8 1.9E-II -- 8._.07

ChromiumVI 4._E+01 -- .- 33E_)9 -- 3.2R.09

_um S_gE+00 .....
N_r_ S.44E+01 .....

Nick_ (salts) 3.44E+01 .....

Total pstlsw_ _ 7..5B.07 9..5E.08 4.0E-09 1.0E-06 1.9E-06d
I InllU - UllSllll IIIIIIIIUIIJl I I IIII II n |[11 - I I ! I III ilmllii

_tsttve concentrationis the muir of two vslues: the msximumdetectedconcentrationvenus the
uplx_r9S_ coafldencclimiton tl_ mean;unitsJurepCt/8formdionuclidcsandmlVkJforall othermudyte_

tom risk m all pathways• me sum of me _l_m risk,_nnalrl_ Inlmationrisk, andexternal
aq_m rt_ for_ _1_.

°The tow pmhw_ riskis the mm of the ri_ fromall mwlytesforeach pmhway.
valueis thesumof d rt_ czlculaUom(Lo.,me sum of merim from all xoalym_ allpathways).

,r r
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TaMeS.14. Smm_ ImmmiImrANAPCOI_ Imdm'mmmto
II IIIII I -_ tllll III I -- IIIIIIII _ IIII .... I IIIIII _ I IIII I II I I I III I II ill1_ ][[1111( III IIII I1[_11

Repumm_ TotalHI
emmmmU_ lujmtm _ bmmtm acruaau

......... _ _ m m m _I[ I I -- -- Illl fl II jj .......i ill ii 1 illlllllllllllllll[ ii ii illllliii ................ r

n't] 4.15B+00 ....

nJ_ 2.431].Ol ....

mu 2.23B.00 ....

Nlam/mdm

Nttmte 7.191]+00 1.7B.06 I.IB.08 -- 1.'7F,.06

Nitrite 7.1918+00 2.8B.05 1.8B.4)7 -- 2.8B,05

1.221]+00 9AB.05 1.2B.05 -. 1.1)B,4)4

Oa'mntumVl 4..,38B+01 3.4_ 2.1B.04 -- 3.6B.0S

MoMxleoum 3.39B+00 _ 1.7B.06 - 2..5)B.,04

Nickel 3.441]+01 6_B4M 4.4E_6 -- 6.TF..(M

Nickel(sslts) 3.44E+01 6.6B_ 8._ -- 7.5B.04

I III IIII I[ Hill I Ill I IIIIII I I I II III [ I I IUlllllJ. I [ I I IIII millII i

'I'lLlne_ azmmlm_m tsUne_ o(mo _ U_nIdm_m dmect_edmemnmit_0avm'am,otl_
upper_ coadklm_e_ ca the nmIn; unlmanmpCI/IIfor radkmudklmalnxlms/Iqlfor_ oUmr

"No dim mirealvlllIblefor tnllalmton_ manaqmmly,Illecewerenoms de_el'mleedI_¢ the Inbakndoa_
i:IU_.

q'botoUdHI m'oIJ _1_ iJIIwmm of llw ialmllm HI, dermldHI, tad lalalatiooHI foreachimidyte.

krt_ vazueiJ thesum of anm m_ulIuCm (Le.,tU_sumof au ms from811mmtymacrou mlpetuways);this
vIlu_ does not include_Uritmflal_ fro'niUr_ and nid=L
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S.tS. C3UdmllmJCdslaforANAl'(:X:)l'(_midestislscms_
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momastmk_neInlPaUoo _ Inhmtlm mixture m.onaam
(p_ m_) ,v( r_ ,Vk ,Vk p..,..,_

.... ............ i lit []ll_fllll II HI[ [11 iii ]1 I iiiiiiii IH ii [ i iiii

"TherepmmmM concentnulmistinmmhroftwovalues:tMmmdmumdetectedccxwentnttimversusttw
upper95_ axdldeuelimitonthemean;unitsarepCi/jfarrulkmudideeendmjAr_ford other
_ tc_ rimscrond pmtm_ isthesumoftheJnjmtcmrl_ dernWriL lnl_ _ _ _

_ rbk_r arch_.
•'1'hotoudImm,MnyrlakUmoatom_ moinksb'omaU_ _ _ pa,bwaP/.
'q'his valueis the sum of sll _ miculstimn (Le., the sum of the _ fnxn s!1sntlytm _ all psthways).
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Table 5.16. Hamnl indices for ANAl' COPCs--msideatial mmmio
i|ll

Representative Total HI
concentrationa Ingestion Dermal Inhalation across all

Analyte (pCi/g; msJkg) HI HI HIb pathwaysc

:mU 4.15E+00 ....

mU 2.43E-01 ....

z_tY 2.23E+00 ....

Namemalae

Nitrate 7.19E+00 1.6E-05 3.7E.07 -- 1.7E.05

Nitrite 7.19E+00 2.6E.04 5.8E.06 -- 2.7E.04

Metals

Beryllium 1.22E+00 8.9E.04 4.0E-04 -- 1.3E-03

Qmamium VI 4.38E+01 3.2E-02 6.7E4)'3 -- 3.9E-02

Molytxlenum 3.29E+00 2.4E4)3 5.4E-05 -- 2.5E.03

Nickel 3.44E+01 6.3E4)3 1.4E.04 -- 6.4E.03

Nickel (salts) 3.44E+01 6.3E-03 2.8E.03 -- 9.1E-03

Total pathway HI't° 4.2E-02 1.01_-02 -- 5.2E.0_

"The representative concentration is the smaller of two values: the maximumdetected concentration venus the

upper 95% confidence limit on the mean; units are pCi/g for radionuclideaand mg/kg for all other analyte.s.
"No data are available for inhalation RJCs; comequcntly, there were no His determined for me inhalation

pathway.

°The total HI across all pathwaysis the sum of the ingestion HI, dermal HI, and inhalationHI for each analyte.
'tl'he total pathway HI value does not include amtrilmtkma from nitrate and nickel.

total pathway HI is the sum of the HIs from all analytes for each pathway.
YTnisvalue is the sum of all HI calculations (Le., 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. Q

5.5.4 Risk Characterization Summmy

The results of the evaluation of carcinogenic risk (Tables 5.13 and 5.15) and HI (i.e.,
systemic toxidty) (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, 23SU(external exposure pathway), and beryllium (incidental ingestion of
soil pathway) were identified as showing the highest carcinogenic 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 23Sumedian concentration was below

, background ZtSu 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 A.NAP 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.TE-03 and 5.2E-02 for

! the construction worker and residential scenarios, respectively.

5.5.5 Um:minty Anabm and Auumptions

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 foUwoing: (I)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 (Sis 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, su trace area, and pharmacokJnetic 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 exlx_ure pathway, assumptions were made about the parameters (e.g., exposure
frequency and duration), the mutes of exposure, the amount of the contaminated media an



Table 5.17. Oemm=l _ factom tm fld[ mmemmem

Uneerminty factor Effect of uncertainty Comment

Use of ranter slope factors May overestimate ridm Slopes are upper 9_=_ _ limits derived from the lineariz_
model; _ unlikely to u_ true risk

RIMm/dmeswithin an exposure route :usrmmed May over- or u_te risks Does not account for syneqgismor anm_
to be additive

Toxicity values derived wimsn'ly from animal May over- or underestinmte risks EgtmpoMtitmfrom animal to humans may itxluce error due to
d_feren_ m _ target orp_ and _
varhd_ty

Tmidty values derived primar_ from high May over- or utgletest_mte riMm Assumes linearity at low dmeg tends to have cometvative exposure
dram; mint _res are at Imvtkmm assumptiom

Touddtyvalues May over- or underestimate risks Not all values represent the same degree of certaimy; all are su_ to
change as new evidence _ available

Effect of a_ May over- or undetmanmte rislm The assumption that absorption is equivalent across species is implicit
in the derivation of the _ to_ity values; a_ may actually
vary wire specim and age

Effect of applyingcriticaltoodcityvalues to soil Mayoverestimate riMm Assumes bioavailabilityof contaminants sorbed onto soils is the same
eqxmures as detected in labstudies; contaminants detected in studies may be

more bioavailable

Exposures assumed constant over time May over- or underestimate risks Does not account for environmental fate, tnmsport, or transfer that
may alter concentration

Metal analysis for total metals only May overestinmte risks Did not distinguish between valences or speciatk_ assumed the metal
was present in its most toxic form

Not all chemicals at the site have toxicityvalues May underestimate risks These chemicatsare not a_hress_ quantitatively

Exposure assumptions May over- or underestimate risks Assumptions regardingmedia intake, population cl_mracteristks,and
exposure patterns may not characterize exposures
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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 riskof increased cancer incidence fromexposure to low-level radiationwas 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 nonthreshoid 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 rac]iation risk; it uses data from high-dose radiation
exposures (such as from the survivorsof 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 HI report. These increases are based primarilyon 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 datacan include sampling errors, laboratory analysis
errors, and data analysiserrors. 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 soft samples collected to represent ANAl' contamination (19 soil samples, all
of which were analyzed for inorganics and uraniumisotopes 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 ANAl' 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 became the metals that are present were conservatively assumed to be in their
most toxic forms. Furthermore, not all the ANAl' COPCs (Table 5.5) currently have toxicity
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values; this can lead to an underestimation of total riskbecause a quantitative analysisof 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 toxicityof specific chemical mixtures,
additive risks and His were assumed (EPA 1989a). Limitations of using this approach for the
following: (I) the effects of a mixture of chemicals are generally unknown--it is possible that
the interactions could be synergisticor 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:
(I) 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 riskswould not be
additive. In the absence of data, adaptivity for risks and His was assumed for this BRA.
However, because total risks a_d 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., His

1.0) were not found for any of these analytes.

Uranium-Z35, nSU, 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 _8.2E-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 2SSUmedian concentration was below _SU background concentrations on the
01111 (Appendix F, Table F.Sa).

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

5.6.2 EqmsurcAmcssmmt

Two exposure scenarios--a construction worker scenario anda 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 CDI, 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 moot 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 asshowing the highest
carcinogenic risks (i.e., ZSSu,Z3SU,and beryllium) (SecL 5.6.1), riskfrom the external exposure
pathway (for 2aSUand _Su) and the ingestion and dermal contact pathways (for beryllium)
contributed moo_ to the total cumulative carcinogenic risk.

5.6.3 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 BR_

5.6.4 Risk Qharactexization

The resultsofthecarcinogenicrisk(Tables5.13and5.15)andsystemictoxicity(i.e.,HI)
(Tables5.14and5.16)assessmentsfortheANAP COPCs (Table5.4)showno unacceptable
riskstohuman healthviaincidentalingestionofsoil,inhalationofdust,dermalcontactwith
thesoil,orexternalexposuretoradionuclidesinANAP soils,undereithertheconstruction
workerortheresidentialland-usescenario.Note:EPA-approvedguidelines(EPA 1989a)for
contaminatedsoilshavethreeregionsofconcernforcarcinogenicrisk(risk< 1.0E-06,no
concern;riskbetween 1.0E-06and 1.0E-04,rangeof concern;and risk>I.0E-04,
unacceptable)andtwoareasofconcernintermsofsystemicrisk(HI < 1.0,no concern,and
HI _I.0, concern).

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. Uranium-234 and _U
(external exposure pathway) and beryllium (incidental ingestion of soil pathway) were the
main contributors to the risk. Note that the 2_sU median concentration was below 23Su
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 pathwayHI 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 investigationwas 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 duringdrillingwere verytight claysand 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 ANAl) 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 surroundingANAl)
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
andwould most likely requireunearthing a significantportion 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 fc_ metals, nitrate/nitrite, and uranium isotopes; three samples
were analyzed for VOCs. Many of the metals, 2_U, and 23SUwere within background levels
found on the ORR; hence, they were not within concentrations indicative of pipeline leakage.
Nitrate/nitrite concentrations were above background levels but farbelow health-based action
levels. A pipeline leak would probablyhave resulted in uranium andnitrate/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 COPC.s show

no unacceptable risks to human health via incidental ingestion of soil, inhalation of dust,
dermal contact with the soft, or external exposure to radionuclides in the ANAP soils. 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. Uranium-235, 2_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 ANAl); these levels are
not such that remediation is warranted.
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• Additional informationconcerning the pipeline became availablesince 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 analyticalsample 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
contan_inantindicators. In addition, metaLsand 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 5000-ft pipeline. The pipeline is buried one to manyfeet 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 analysisplan 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:

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

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

3. In the 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:

I. Are there any publisbed 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 Pavin'on published in 46 F.R. 52061 (October 23,
1981). This document established cleanup standards for decontamination and
decomm_ioning of soil. The standards apply to I) 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,

• for depleted uranium, 35 pCi/g, and

• for enriched uranium, 30 pcl/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
Tim©iyCleanup of Site Decommissioning Management Plan Sites,"57 F.R. 13389 (April 16,
1992). Though not finally codified, the NRC deems these standards "sufficient"andcontinues
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 Commiuion [(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
tad/day. The second source is in 40 C.F.R. Section 141.16, which states the cumulative
maximum safe dose is 4 torero/ r 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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maximumcontaminant 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 _g/L (30 pCi/L). This is contrasted with the limit for naturally
occurring uranium, which is 20 _g/l.,. All other manmade radionuclides will not exceed 4
mrcnzar.]

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 opinion 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 Bcnford at the State Division of Superfund [(615) 741-6287] be
contacted since Tennessee has recently drafted some standards for soil cl,eanup. Ms.
Houlberg also gave nitrate numbers found in the Integrated Risk Information S_stem (IRIS).
The action level for chronic oral exi_ure to nitrate is 1.60E + 0 mg/kg/day. The same value
is given for subchronic exposure to nitrate in the Health Effects Assessment SummaryTables
(tiEA_. Ms. Houlberg _.ated that the IRIS is acceptable in the regulatoryworld, 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 hazardou._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 Tennesseerecently 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 10.5 (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
Adv/sofies, 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 _g/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 publishai values, are there published pngedures which could be used to
generate actkm levels?

A. Prtw_ures for Risk-B&sedPreliminaryRemediation Goals for Uranium

It is possible that a remedial goal might also serve as an action goal. Equatiom for risk-
based PRGs for soil under a commercial/industrialscenario 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 PreliminaryRemediation Goa/s, 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 a_-r.m,sion number380.9209(0.004). Slope factors were
taken f_om the 1992 He&sttable update,

Because the assumed soil contaminants are process waste, it is not clear that they would
be in secular equilibrium. However, it would be pruder_tto calculate the concentrations of

decay products as though they were in equilibrium with the _U measured, so values
reported for 2_'Uinclude risk from the decay products. Slope factors are the same for 23SU
and 2x_Uplus its decay products (_U+D).

The governing equation is:

lx10 6
pCi/gsoil= [ED X (ingestion term + air tcr.m.__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:

a'u 1.4p(3/

These ]PRGsare considerablybelow the U.S.DOE standardsfor uraniumin soildescribedin
Section 4.1.A above. The numbersare risk-b&sedcleanupgoals. The question being
addressed in this study is whether a leak occurred in the pipeline, not the limits to which the
Ica_k.contaminatedsofts 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-B&sedPreliminaryRemediation 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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RAGs I Part B which is similarto 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--I.6 mg/kg per day-- and disregards anyinformation 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 10s mg/kg;

2. Soil, commercial/industrial:3.3 x l0 s 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 standardsor no published method, what rationale could be used
to mioe

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-gN1, contains some findings of soil concentrations of radionuclides. The
method involved taking samples from designated places on the Oak Ridge Reservation and
then taking other samples from stations outside the Reservation. Table 1 shows
concentrations for 2UU,_SU, and mU 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 sul_ciently different, it would be
pms_le to simply use a factor of X times the level normallyfound 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 m_. While it may accumulate in the soil, it will more likely undergo
denitrification by micro.organisms; it may be taken up by mimilatory reduction; it may be
used by micro-orgsnbms as an electron acceptor; it may leach to deeper soil levels or into the
groundwater; or it may be tnsnsported off.site by run-off. Paul, E. A., and Clark, F. E., Soil
M'u:m-Biology and Bio.Che_, 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 propmed soil cleanup standardsissued
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, OregonAdminbtrative Rules 340-
122-010- 340-122.110. _l_
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Table 1. 1988UraniumQmcmtratlom in Soil
ii ii i,,l|m i ii i i i ii i ii _- ii ii i i ii,.ll i, ii, |,l ,rl II .ll _ lllll ,

Concentration(pct/gdry wt)
i ii illl i ii i ill |, i i i llllll

Numberof
Y.12 Iocstion samples Maximum Minimum Avara$¢ S.E.

i IHHI, Ill I I H IH I I Ill II I ,ill I ,ll I,,,, ,, ,,.,. ,, , m.,.

234U

40 4 1.1 0.76 0.92 0.077

45 4 5.1 0.73 2.5 0.94

46 4 0.76 0.59 0.68 0.033

SWnm_ 5.1 0.59 1.37

zJsU

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

$ummog' 0.49 0.032 0.112

mr./

40 4 0.62 0.46 0.53 0.036

45 4 8.6 O.68 3.5 1."/

46 4 0,38 032 0.36 0.013

Samm,ry 8.6 0_12 1.46
..... iiiiiii ii ,11 ,, i ii ii ] i imml Iml ! ]iil __ i ii - --

S.E.mSmndwddevtaticaabouttheaVemlge(musedinMartinMariettaEneqlySystems,Oak_ R_
Rzndmmmzw/_/or ]_t_, Volume2,_mz _, _.8N2, May_9, Pates 168. _70).

Even though the nitratesituation is technicallyand relgU!atorilyshaky, there is a rationale
for pro-_tdingan action level for nitrate. In the absence of known background data, no
comparbon can be made between backpound 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 .table chendcal-a metal.-4hould be meal to set an action level. A

comparison can be made between sample concentrations from those sampling statiom on the
gesegvation located near the Y-12 site with throe 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 triuer 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 pipeline) at each of the 19 sampling l_tions of the pipeline with observed
bac_und concentration. The observ_ concentrations for the three sampling locations near
Y.12 are for the uranium series (see Table 2 below):

xate 2.c ma=tmeo=
• .., , i .i H. ,, -- lllilllll l - -- . i i ii

Isotope Max/mum Minimum Averase
ill - II i I il II I II i nllmlllllllllllII II InlU inlllln I Ii ii I ] llll[lll m[nmn I llllll II]

2S4U $.1 0.59 1.37

aS'tU 0.49 0.032 0.112

aSSU &6 0.32 1.46
.............. II I IIII [ _ II II IIIii I I IIIIII I I III ] i I I

These values can be used until better background measurements become available. When
the _ pipeline concentration for uranium radionuclides excee_ 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
bac_und, 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 _ncentration.]

An alternative to nitrate is to use a metal. The s_mpling 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 obset_,ed background concentration. If the pipeline value exceeds the
mean background level by a factor of 3, take more samples. No backgroundlevels for metals
were found in the Oak Ridge Reservation En_ntal Report for 1988, Volume 2: Data
Pmouation. May 1989. ES/_H-8NZ 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 _ the maximum observed
backlpound concentration by a factor of 0.1, then analyze more samples.]
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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.l Part B are
based on the suumption that the target incremental lifetime risk from exposure to the
contaminant in question is 1 x 104. 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, u modified per memo from Mark Stack, 9/2/92 (SAIC
accession number 380._004).

The governing equation is:

.......... 1 xIQ"
Soil PRO (pCi/g soil) = (F..Dx _gestion term + Air term + External term])

Where:
ED = Exposure duration
Ingestion term = SFo x 10.3g/rag x EF x II_:
Air (inhalation) term = SFIx 103g/ks x EF x IR,_ x 1/PEF
External term = SF, x (I-S.) x T.
SFo = Slope factor for in_estion of soil (risk_ per pCi/g)
I_ = Exposure frequency (daD)

= Daily soil ingestion rate (mg/day)
SFt "-Slope factor for inhalation (_lr_ per pCi/g)
IR_ = Daily inhalation rate (m3/day)
PEF = Particle emmmisMonfactor (m3/kg)
SF, - Slope factor for external irradiation (risk_ per pCi/g)
S, = Gamma shielding factor (unitles,s)
T, - Gamma eXlmsurefactor (unitless)

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

ED = 25 yr
EF = 250 days/yr
IR_ = 50 ms/day

= 2ore'/day
PEF = 4.6 × 109 m3/kg
S.
1".=1.0

The calculations of PRGs are shown below:.

Ingestion term: SFo x 10"3g/rag x EF x _ = 12.5x SFo
Inhalationterm: SFix 103_ x EF x IR.,,x I/PEF = 1.087x10"3x SFj
External term: SF, x (l-S,) x I", = 0.8 x SF,

Slope factors (Sis) (HEAST, 1992 Annual Update) are shown in the following table:
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• Slope Factors for Uranium Isotope Exposure in Soil
(l_k/yr per pC:figsoil)

I I I Ill II - !l inl ill i ill i ' -_ _ i

Isotope SFo SF_ SF.
ii IIIIII II IIIIIIII!1 I I -- I I i i I iRU _ r l i Illml[I Illl 11 I

Z_O 1.6 × 10"11 2.6 × 104 3.0 x lff sl

ZXSU 1.6 × iff Is 2.5 × 104 2.4 × 10"_

2SSU 2.8 × 10"u 5.2 × 10"s 3.6 × los
Illlli i i II iiii iii iii . III I [ lull I I ii

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

Intermediate Calculations of PRO for Uranium in Soil

(Risk per pCi/g soil)
IIIIIll I I ill i iiiii i iiii ii iii iii iii i iiii iiiii ii ii ilii ii i .........

Isotope Ingestion/yr Air/yr _ernaL/_ Total/yr Total
lifetime

II I IIII iiii iii _ I iii ii i i i i Ill

_sU 2.0 × l(Y10 2.8 × 10"ss 2.4 x l0 s 2.4 × 10s 6.1 x 10"7

_eU 2.0 × 1040 2.7 × lif ts 1.9 × 10.7 1.9 x 10.7 4.8 x 104

mU 3.5 × 1040 5.6 x 10"is 2.9 x los 2.9 x 10"s 7.3 x 10.7

III . il __ I ! IIIllI i i mill __ ii i iii -- -_

The PRG is found by dividing the target lifetime risk increment, 1 × 104, by the lifetime risk
factor. The calculated soil PRG values arc:

234U 1 x 104/6.1 x 10"_ = 1.6pCi/g
1 x 104/4.8 × ltYe = 0.2 pCi/g

_U 1 × liYe/7.3 × llY7 = 1.4 pC_g
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Summmy

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 approximatelyI mile in length, transactingthe 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, andsweeps or general walk-aroundsin 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 iocator indicated no
magnetic response. Placing an inductive current source around the pipe and sweeping
with the metal Iocator also resulted in no response. These observations are consistent
with a stainless steel pipe that has a high concentration of nickel.

• 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.

• 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 probablyrelated to different types of soil/fill
and vat3fingdegrees 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 silt
and clay-rich mils. Using 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 recommended 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 subsurfacesampling using as-built diagrams to guide the
choice of sample locations.

O
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Introduction

Remnnalssance surface geophysical surveying (testing) was couductedby pmonnel

from ScJeace Applications International Corporation (SAIC) betweea June 15 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 envimnme_d study and runediation at the fuil. Theobjectiveof the surveyin was

to evaluate the feaibfltty of using surface geophysical methods to detect an abandoned

pipeline. Frequency-domain electromagnetic {EM),/pround-penm'ating radar (GPR, using

a 300 megahertz [MHz] antenna), and total-fleld/Ip-adient/mm/-Iocator magnetic

techniques were evaluated. This report summarizes results of the reconnaissance surveying.

Based on as-buff• diagram, the geophysical target is a 1.5-to 3-inch 0.8-to 7.6-

centimeter) diameter stainless steel pipe that has • high concentration of nickel (brand

name mmel). Maximum depth to the target was assumed to be less than 15 feet (ft; 4.6

meters [m]). The strgegy for using surfacegeophysical methods to delineate this target was

divided into two phases because of anticipated uncertainties in detecting the target and
I

collecting high-quality data. These uncertainties are associated withproperties of the target

(i.e., stainless steel with • high concuamion of nicked is relatively non-magnetic and non-

dec•tic•l); effects from near4urf•ce cultural features (e.g.,EM and mggnetJc interferences

due to buildings, overhead and buffed power lines, and other buried objects); and physical

properties of near-surface soil/fill 0.e., material comprised mostly of slit and clay with •

high mU-moisture content would result in attenuation of OPR signals).

Phase 1 consisted of reconnaissance surveying which included a walking tour of the

Oak Ridge Y-12 Plant, a review of pertineat information including u-built diagrams of the

pipeline, and tests of geophysical methods in the vicinity of expomd and buried portions of

the pipeline. Based on an evaluation of the results from Phase 1, it is recommended that

• 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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was used to ttamport effluent from Buildinl 9999, located in the north-centralportionof

the facg_, to the former S-3 Ponds that were Ioceted elons the western boundaryand is

cutrendy the site of 8n uphalt-covered parkinglot (Figure3). The effluent eonslatedof

nitricacid withdepleted uraniumin solution that witsproducedduring • uraniumrecovery

process. The efi_uentwas kept acidic to avoid ttbuildupof solid sludge in the S-3Ponds.

The total volume of wastes dischargedto the ponds is utimated to have averqed about

$,0008dlons per day. The pipeline was abandonedin 1983and was reportedlyflushed8rid

pluued withgroutor concrete. Some records indicm that sections of the pipeline were

' not grouted.

The pipelineextendsapproximately4800 _ (1460 In), the majority of whichruns

throughthe securedareaof the Oak Ridge Y-12 Plut. Sectionsof the pipelJnohavebeen

removedand/orrenovatedwhenin the pathof newplantconstruction.Althouihu-buffs

diagrDu indicatethatit wasconstructedof 1.5-to3-inch(3.8-to7.6-centimeter)diameter

stainhmsteelpipe,somesourcesindicatethat 6-inch(l$.2-centimeter)diameterpipemay

have beenusedinsevendsections(SAIC.1992). In addition, available informationindicates

that it wasIxa'tedat lenst i foot (0.3 m) throughom its lengthwith average and maximum

depthsof about6 ft (1.8m)and15ft (4.6m), respectively.Thepipelinehasman),turns,

beads,andweldedjointsalongItscourse.

i

GeophFalc81Surve_In8

As part of the field sampling effort and prior to reconnaissance geophysical

surveying,the anticipated location of the pipeline wn 18ridsurveyed and staked using

available8s-builtdiagrams.The projectedlocationwasstakedat50-tt(15.2-m)intervals and

at all turns ted bends. Geophysicalsurveyingconsisted of collectingdata in the vicinityof

expoud andburiedsectionsof the pipeline andqualitativelyevaluatingwhether thepipeline

wasdeta:tableandthe effem of culturalinterferences on dataquality. Data were collected

either alongmnsem oriemed perpendicularto and centered on the staked locationsor by

sweeping0.e.,leneral welk-around)in the nearvicinityof stakm.A total of foursites were

investigutedtad m consideredrepresentativeof conditionsthatwouldbe encounteredin

moredetailedlieophysicalsu_eyinll.

The equipment used in surveyingincluded ItGeonicsEM-31D ground-condu_vity
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maw, 8 OSSl SIR-3 OPR system with 300 MHz lmteaml, s GSM GEM-19 pro(on-

preceuJon mtipetometwlimdiomecw, lindli SchondstedtMAC-$1B meud Iocsor. Tibia

1 _lzl typical resolution Imd It.curacy of the vutow equipment ind expected

nuipJtudo or t35)oof Inomldy produced by il typicalsn-,..Jl<llametm'steel pipe.

Tilde1. TnkJ Itigutm .It OvmUAmim_forIlqulpmUUnd
111 ii NNIIII INII I JlN II II nl I I I m inns i I I II I _

Reeolutim T_iad kpemd
13quipum or Sun_ Mqnitudoor

__ _ _ or_omay
I I I IIIIIIII II I IIIJ I I I I iiiiiI i

C3ecm_HM-$1D8romd .t:.2 _ tomb ..'L2 mmbo/m bJib-lowqdSh
cmd_vtryram. (.t:.0.6=mb_n)

OI3MO_ld-19_ p_ .:l:.0.02aT ,t:0.1 aT < 200rot0%

OUl sin-3 8,md ImW,_8 _ dined, m .it. motqJpltuUb
with300MI_ amumu o0oW_ •

SchaadstlttMAC$1Bmid qu_ugive, qmdlultve, amqJplicnble
loam, dUnlrOJa,omu,_ _ objeeu

pitch 10-ft(340
till III I I 11111111 I I IIIllll II III II Illll till I I I iiii III lit I

• Prumm of siltwd elliyMulti insipiiSaint ialmwtioa of GPR 8isnth.

•0 Ovder-ot--,pitud. _ fors 2.inchd_ i eylbJdw,extendinlli m11;
on dn followiq (am Brahe. IF/3,p. 27):

2kPfR j
maximumImomJy ---------- - lUoT

r_

wlun k,, unpetk:mueeplibility(= 8©p),
P -umd 15eld(54,000nT),
R - mdiwof cylinder(- 2.$4cm;i.o.,l inch),Ind
r - disuwcebetweensmllortad cylinder(- 305cm;i.e.. 10ft).

_m __
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Te_nl ,fL,v fl

Testinll Site I1 waslocatednmr the former S-3 Ponds,In the vicinityof twoupoJed

sectionsof pipe (Figure 3). Data were collectedalong i transectoriented pepe_iculir to

thepipelineandcenteredabout20 it (6. I m) westof surveyI.D. 3 +_K).00.The tramm was

positionedbetweenthe two exposedsectioql of pipe whichJuresepuated by 40 it (12 m).

Estimated depth to the pipe is 3 it (1 m). The diammer of the pipe is I.$ inches(3.1

centimeten); some brownish discolomion of the pipe wu noted.

Filure8 4 and $ depict aOPR time sectionand total-field/gradientmagneticprofiles.

respectively, that were collected along the t,"ansect. The OPR tim section clwly indicates

the presence of two srr,dl-dismeter pipes; one 8 the expected location of the pipeline

(station 0) lind another about 8 it (2.4 m) to the south (station 8). Although evident Ollthe

OPR time section,the mgneic profiles do no( clearly indicatethepresenceof pipe. Two

distLr_ dlpoler jusomalies (i.e., high-low signature) are expected on the profiles but no(

observed. The m)nulies which ere observed (i.e., a relatively straight-line profile wouldbe

expectedfor normal conditionswith no anomalies) lurebelieved to be related to asculvert

Out is located about 15 it (4.6 m) north of the trtnsect and to overhead power lines which

perpendicularlycrossthe tnnsect between stations 8 and 16.

Supporting the observation that the pipeline is non-magnetic, sweeping within inches

of exposed pipe with the mall iocator indicated no mtgr,xic response. Pl:cing n lnduc_ve

current source around the pipe _ sweeping with the metal iocator also resulted in no

response. Lack of responseindicates that the pipeline is both non-mqputic and non-

electricalinterms of beingdetectableby surfacegeophysicalmethods.This interpretation

is consistentwith asstainlesssteel pipe that hasashigh concentrationof nickel.

Testing $1tt

Testing Site/2 was located directly southeast of building 9420 (see Figure 3). The

pipeline is it asdepth of'about 11 ft (3.4 m) in this area. GPR data were collected along 8

trtnsect located on uphJdt tnd centered on survey I.D. 8+50.00. The (]Pit time sections

(data not presented) did not indicate the presence of aspipe. Poor depth of penetration is

noted and attributed to absorption of (]PR signals by the presence of silt end clasyin the
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Figure 4. GPRTime Sectit)n,Testing Site#1.
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soft/fill at thissite. Soilsin the vicinityof the Oak Ridge Y-12 Plant arepredominatelysilts

and clays (Battelle, 1989). Other geophysical methods were not tried st this site because

of the presence of vehicles, trucks, and a chain.link Fence in the immediate vicinity of the

transect.

Testing Site 13

Testing Site/3 was located directly south of buildings 9983-1 and 9103 (Figure 6).

GPR data were collected along transects centered on survey l.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 I.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 I.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 Iocator, however, did indicate the presence

of this second pipeline. Lackof detection is attributed to poor depth of penetration related

to the presence of silt and clay within the soil/fill at tdlis 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 dearly

visible; depth to the pipeline is about 3 h (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 nearbycultural features which included buildings, power lines, andpower

transformers were noted. These interferences would have a significant affect on data quality

for any detailed geophysical surveying in this area.

Testinf $I:e 14

Testing Site 04 was located about 250 ft (76 m) west of building 9983-72 (Figure 7).



Figure6. Testing Site #3 (basemap:Martin MariettaEnergySy._tems,In,:.,
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of QPR MIuMsby the premmc, of silt mul clay in th, soU/fill.

Col_*miom end Remmmmdttlom

• The pipeline am be cmnslderedlieoph_icdlynon-mlmtlc 8ridmm.deaz4cd.

SweelplnlwithinIndus of upoud pipewll s mud locmr indicatedno ms/nmJc

mlmme, lq,cins ,n Inductivecram somce sroundthe pipe aM sweqdn/with

the mead loctlor Mso mulled In no rmpome. Sweeplnl wlth the lrmmd*

conductivitymetro'mid m#s,ummetm' nsulted in nqjlisible rmpomu. These

_m sre comlstent wlths stllnleu steelplpelhst has8 hlJlhconcenlzsllm

of nlckd,

* The prmenceof numerousculmndfemum (e.8.,powerlines,buildinfls,other

buriedplpel_, etc.)Iresn #dvme _,c,t onthequdt_ of IBMnd nmS_c

din. Such fmmrm 8re expectedto h,ve 8n udvme affea on d,t, qualityfor

most surfacegeophysical methods exceptOPR.

• Hllh-qudll_ 01)111,dam that Indlcstedthe presenceof pipeswere collecteddonl

#ometrmm_m locmd on mq2mll; poorw quality _ were collected Monll

,djm_at trmnectslocatedon 8rm. The dlff,..'encein quMItyis probsbly

roJsted to different types of soil/fill. It is suspectedthst soil/fill benemhroads is
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mm _o mad_y dryu _ m_ ram. _ _y
ram,dinemd_d_ dw momnNm,_motonmou,u 4,_y

routanddamy-rh:bwUa.Uminll,Ioan_wawolonlpb_ 0barnwumad
Inb rmomudmwuwv_ inordu'mub_ SnmKdqmuofplmmoo
would not provide Neded rwolmion w dlsoct the fdatlvMy imudl pipMiM.

Ihumadon rmulu of _ins. it Is roeommmdodthatm auldldonadSoophynkad
mm0oytqboaondumodwholpdot_b_ of_plpolm. _

abouldmnmu'm ;mamn_ of_actlv, _ nnWIqlmini aum.buUtd_ m

pldlo h _ ofaamploIomhum.

Pdld'_

Baudlo,1999.RCRA Pazll#yInvomlpt_ Plato,_ 13ecmumt,Y-13Plant.Oak
Rldp, T_: mdmduodm _ _ BuSy S_, Inc.,pp.4-?

,0..us.

_otmm',8,, 1973, /q_pllcadomMud' fro' Ponablo_: OooMau'tm,
S_o, CA, $8 pp.

ScimaJAppllcsdom!ntiinado_ Coq_rml_, 1993. Drait-Sa_linllmulAnad3mlsPhm
the AbandomdNitricAcldlqp011N:amSmmadm lg,nvkonnmmMIlmmcad_

Division,OakRidlloY-12Plant,13pp.

Mm'JnMmdem_ Systems,Inc.,1992a.AbandonedNitricAcidPipeline,SectionE-2,
$/80_, I _oet.

MardnMiriamBueqlySyumm,Inc.,19935.A_ NitricAcidPipeline,SectionF-3,
$/1_, I shoot.

MartinMmtettaBnoa_ S)stems,Inc.,1991, OakItldllOY.13PtamBuUdinll_ &
_, 1 shoot.

U.S.(3.$.,1989.BetholValley,TmmeuNQuadranllloTopoilraphicMap,1:24,(XX)4cMo,I
ahem.
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lPiddWork: June15and16,1992

Field Crew: BrimDmlm, $AIC- Ikxdda,CO
Vim,SAIC. IJoulda,CO

gun Osduum,SAIC. Oakaidp, TIC

wma,txz. Oakeke.

ISquipmm: 1As'r _J6sxpomldemnputa

1QeoakaBM.$1D/mumconductivitymeter

I OSSlSl/t.$Iground-p_ radarsystemwith300_ mxema
1QSMQIUd.19proton_receuion_.__llvadionanr
1SdtoadstedtMAC-$1Bamid

by: B_ D._ SAIC• Ikmlda,CO
Orq Vat, SAIC- butda, CO

BrineDnmlm

SupevtsoryOmphysJc_

g
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No.,6 I 1-29-93
Coordinates, S SS889,05 N 30703.G3 _ Slevationz 992-69

Illlll I II --- _ It _ I1[I I | liltII I __

(ft) Description...... I|ll IllIll III I tlllll| lull[ l!111r I IIi I II i I _L

25-4.5 Weathered shale rich silts 30t and clay 30t.
Weathering reddish colored stain on shale.
Shale is lightly grey(SO 6/1)

6-7 Weathered shale with 40q clays, 10q silos.
saproliCic material. Shale is light grey
with greenish tint. Some small angular
black pieces.

O-10 Weathered shale, silos, and clays. A few
pieces of gravel road fill.

11-13 Broken shale bedrock. Distinctly different
color than before. Dark grey ($N)). Some
sand.

II ii I mlllrmm immmlllrollill iii



C4

IIIIIII II II I III -

No. s9 _ Date!2-2-93
! on',..........

Coordinatesz E 54511.0§ N 30696.61 1_ ti 1014.52......... i .... ...... i rl - iH,i

(ft) ............ Descr:Lptlon _ ,.......... .

0-S Small shale fragments mixed with cla¥ and
mud. Some small black pieces (not sure what
this is). A Zew pieces of road gravel.
Shale is llght green/grey.

approx, e 8mall shale fragments mixed with clay and
mud. High clay and moisture content. Shale
is pale yellowlsh green when fresh i0 G 7/2

8-10 Highly weathered shale mixed with 60% clay.

11-13 High moisture content. Shale residual, clay
and mud.

14-16 8aprolitic shale, silts and clay. Dark
staining on the shale moisture content is
less than before.

16-18 Weathered shale saprolitlc fragments mixed
with silts and some clays. Lower moisture
content.

21-23 Weathered shale fragments, sand, silt with
llttle clay. Powdery texture.

lii .lilli IIII IIII III I I I I I IIIII III II III I IIII



I IIIII IIII I

'I oa,ca=:3o,9_3 .....

]iiiiiii ii rl]llllll II III I I [IIIIIIIIHIII I .... II[IF II

)th (_t) ...... Descriptionj _ -- illif i i ii i " _ _ -- ii _- i ii i

0-4 Fill derived gravels, poorly sorted, light
grey to moderate yellowish brown 10YR 5/4.
Some small black pieces.

4.5-6.5 Muddy clay, dark yellowish orange 10YR 6/6
possibly small pisces of greenish colored
weathered shale

8-10 Highly weathered shale and clay, saprollts
materlal, dark yellowlsh orange 10YR 6/6

11-13 Weathered shale and clay, some silts, dusky
yellow SY 6/R

14-16 Weathered shale and clay, some silts, pale
olive (fresh color) shale IOY6/2

17-19 Weathered shale and clay, some sandy
materlal.

III I IIIIII I III III ± -- IIIII I II I I I II1|11 III I



C_
t

Boring No.:ll P_ _I_ of _I_ Date:l-27-9.3

Coordinates: E 30632.07 N 54315.03 Elevation: 998.04
llll i i i

Dept h (ft) Description ......

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

5 6.5 clay, moist, grayish green, dense

10 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.

15 Stopped hole at 14.5ft.

I II II I I



C_7
fill

Boring No.:14 Pg _i_ of _I_ Date:l-28-93

Coordinates: E 53810.25 N 30566.06 Elevation: 1014.32

(ft) Description

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

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

10-19 Clay, hard, dry, reddish brown, gray lenses,
hard black lens about 3in. thick, not sure
what this is.

13-15 Clay same as above, not as much black lens.

16-18 Clay same, hard, dense, black lenses could
be lignite or weathered shale.

20-22 Clay, brown, silty, slight sand, weathered
rock, wet, water.



C_

Bqring Nq_:I5A Pg -l_ of _I_ Date:2-3-93

Coordinates: E 53321.46 N 30501.79 Elevation:1014.63

|i, i m ii ii H ii , ,, ii i i,i , i, i ,, ,illl, ill ,,, ,

Depth (ft} ................ Description .................

4-6 Saprolitic shale with high clay and moisture
content. Some small shale fragments light
green to grey in color.

?-9 Same as above but with less moisture and
more silts.

10-12 Weathered shale mixed with silts and sands.
Moisture content is low.

13-15 Same as above. Black staining on some
pieces of the shade.

17-17.5 Weathered shale with powdery texture.
Completely different than last sample.
Color is light grey. Little moisture.

ii ii iii iii "



C-9

. "16A Of _I_ Date:2-5-93

Coordinates: E 53060.31 N 30468.03 Elevation: 1019.30

(ft ) Des cri ion

8-I0 Heavily weathered shale fragments mixed with
moderate clay content. Shale fragments are
light greyish/green 5GY 6/1. A few pieces of
road gravel fill material.

11-13 Weathered shale mixed with sands, silts, and
clay. Less moisture content than last
sample. Some black staining on the shale
pieces.

14-16 Same as above but with higher moisture
content and more black staining of the shale
pieces.

16-18 Weathered shale mixed with sands and silts.

Little clay shale is a light greenish/grey 5
GY 611



No.:I7 Date:2-3-93

Coordinates: E 52876.10 N 3044.17 Elevation: 1001.25

(ft) Description

0-5 Shale, clay-rich residual soil. Some small
to medium sized road gravel fill material
High moisture content.

5-10 Shale clay-rich residual soil, some small
shale fragments which are llght green to
grey in color. High moisture content.

10-12 Same as above. Soll has a reddlsh/orange
color. Some small shale fragments and a few
pieces of road gravel fill. High moisture
content.

13-15 Pieces of weathered shale mixed with sands,
silts, and clay. Less moisture content than
last sample. Black staining on some of the
shale pieces.

16-18 Pieces of weathered shale mixed with sands
and silts, little clay content llttle
moisture.



Bill

No. :18A of Date:2-3-93

Coordinates: E 52682.43 N 30407.09 Elevation: 1016-33

(ft ) Des cri

4-6 Weathered shale mixed with sands and silts.
Little clay.

8-I0 Same as above. Some black staining on the
shale fragments.

11-13 Same as above. Shale has more of a brownish
color in this sample. Less moisture than
last sample.

14-16 Same as above. More clay in this sample.
Shale fragments are a light olive green to
grey.



No. :19
Date:2-5-93

Coordinates: E 52589.11 N 30385.91 Elevation: 1013.59

h (ft) Descri

2-6 Small shale fragments mixed with some road
gravel pieces, silts, sands, and clay.
Shale has a weathered reddish stain. Some
of the shale pieces are more weathered
(saprolitlc) than other pieces of shale.

7-9 Shale fragments mixed with muddy clay.
Higher moisture content than last sample.
Shale fragments are a light grey (?NT) Some
black staining on the shale fragments.

10-12 Saprolitlc shale fragments. Different than
last sample due to lower moisture content.
Sands and silts are prevalent. Shale is
pale to moderate yellowish brown with somw
black staining.

12-14
Saprolitic shale fragments mixed

last

Black staining is still evident.

15-17 Weathered shale and silts. Pale to moderate
yellowish brown. Some orange and black
stain is on the shale fragments.
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OUALrrY ASSURANCE SURVEIIJ.ANCE

REPORT



_i ENVIRONMENTAL TLiI(if4NIOALSUPPORT

QUALITY ASSURANCE SURVEILLANCE REPORT
e

ta
1. SurveillanceNumber FTI;.93.002 .................. i_i

II

2. Datele)o!Surveillance.1-2B-93_ - .................. .... " ..... . i , _ C_

,,j

$. Organization& Location_ii._: ETa Ta/Y4)3 ................ ....I III IIIII1 I IIIIII I I I I I -- Ifal L.

,.,,..r. .... ...... _..... .......... I] IIII I I, I .... :: _: 111111111 - --

t,d_ ,.... ,,,, ,,.,, ...._ ,.,,, .......,. ,,,,,, , ,, , ., ,,,,u -:: i: ........ i ii i i

4. 8ulveHinnt TcmmMimbirl:

Slat,urn/MiiUl! ........ ........................................ ,.....
III[II II,I IIIII I lJ I 111[ I IlL ] fill : : Z -:: Z Ill III 'I[ : Ill _ lUlrl II (l l llllll Ill]

6. PerllonnelContacted:

Grim _ - ILAIC ...... ....... M#ctl Guirm• ES ...........................
E_ _r_ 411 _IC . ............................. - ....................................................

Mlke_ -SAICI-I&S
" 111111111 _[_ III II ll[n 1 IL I!IIII "_ I I I I II11 P llllllllllrl j iii llllllr |iiii _ III :-: If)l I I III IOavU_r- .... .... ....................................................

Tim_ty- s,,ucS,=_i i u i i r,.,.,.,., -- " I II . .I i w,,,.,., i I I .

_lt.,._ .............. ........................................i i ii i ! r .' .....

_,,_t_- _r He_ ................... _ _ ,.................................................
p JLee-Escort................... _............................................ _

6. _xlpi: Oiscilli doeumenl(s)_, tistll) witnessed,and icihl,hls monitored.
_n,_,moSOof this -.,rvL___r___wH to o___ervathe _soil_iui/n0 orocessand ensurethai ill 0foceduru and

_ana were belie_followed. ..............................................................................
J[lllll IIIIII II IIII I II _ IIIIII I III I ]I" !,i,i IIIIII II I II !_ [ I Jk I I II .... I I ,

: .... : : --": ....................... iiiiii Nil II I I I IIIII II I III IIIIII I IIII !]I I I III _ llllllrllll!l

II II I IIIII I III LII IIIIIII IIIlllllll Ill I IIII UIII III J,l: ]: IIII, I,I I L I II r

7. Flequtremente:OelicdbeorNitthe tiqutremem governingtheaictlvttyoritemeurveikd.
ESpi1303.4 & S00. MMES EFI/C.I:___._']02(lAD) & MIdES ER/Y.P2103 IIADI. ANAP OLJalit]/As_rar_e Pmiect
Plan .................................................

j ,,,,,,,,i, iii | i I I ,,IIIIII IIr i rlllla, ,ii

IIII _ II i I III i I IIIII IIIII iiiiiii i __ II ii i ii ! IlllUJ ii iii iii iiiiii iii

O.Results:Describerelultt 04testing,witmlildng,andmonitoringi_'llviliu. A ta4efsummary ....
A Health and Safetybrieflnowasoivenu_n,__narrivalat the site. Drillin0_ano !arnolln0were Oel_ 0eno_
toltowinoESP 303-4 wtthmodH__!ions_ in the OAP!P. SamDleSwereDackaoed.labeled,and_shiooed
in aL-,c__rcJ=_nceto EFI_._2 llAD). All_s werecompletearidtnordaraccordin0to ESP 500. cord. .

l. ltlach Nonconloillnce Reports (l ippltCaltitei,,_NCR.l)3.ETS _.rJ05__ ................... -
'i

.Pflplrtd by:
-- 'Dill

i

,3-1 - q3
Approvedby: .... OA#C_30tt_lr - Oltt

CXI: _ _4,.Tum'i .... "..................lii' Lll ...........



D.4

ETS-93-002 :Continued

Equipment was calibrateddally and recordedin the logbook.
Soil was put back in the hole after samplingwas completed. Excess soilwas durmmed per
request of Mirth Gutnnof EnergySystems.

The following problems were identifiedduringthis surveillance:
There was a problemwith 2 chain-of-custodyforms,00797 and 00796. The pinkcopy of the 2
c-o-c forms was not signed inthe "Received by"space. The originaland the yellowcopywere
In the refrigeratorat the Y-12 storagefacility. The originalwas signedand the yellowcow had
a faint impressionof a _nature.
The QAPJPwas notin the fieldwiththe crew.
There was no plasticon the groundunder the drillrig.

Attached is a 9 page checklist used in the fieldduringthe surveillance.

Page: 2 of 2



D.S
Section No. 2
[xhtbtt No. 1
Date: 4/1/86
Pale I of 9

UNtV[RIAL
WtKLD OVEItVZ[W

CHECKLIST

SLr.e N4ae

Loce= /

Study Oar,el

.............I[11 I,III ]1 iii .!] i! iii laallll I I IIII I [111IHL_.L ]_

I I

Phone NuIber ........... -
I III I I .......................... III il I II II]_1 II [ _ I I I - Ili I

Conl:racr.or/ltar.e Personnel _ _ [ _ ....... , ............... _ ,..........

ill i ill ,,, |ll ,if i, ,, i ii , ii ii ir i iIIii ii i!lll _ - " II IIIIII IIII1[ I!11 [1111 [ III

Phone

Project:

Other Contraetorlltew_

riD Overvtev Pert

Other Pereonul and kfttltatLon ..........
I I J L i II II II I IIIIIIIIII IIII I II II __. LI I I ill II

_ _ __

I ._ I IILlllJ _ I .IU T ............ ' ' I .... -- .......... Lll I I II - Illl ! II Ill In Ill I I II !ll II- I Jl II IIJ I I Jill

iirl Jill I I I II I! I .J II IIIllL - ][ III ......................... _III I -- i . i i [i i! ii I Ill

i _11 i i _ i] .... ii _ iiiii ii ii iiL III IIII I I] ............... . ............ - ..... - IE_........ _....... III I I[ II I

L_ _ [_ i1[ ! iii _i iii iiii ill i ii iii ii ii ii Eiii i i ii i ii I ......... I I_l[ I...... _ ...... I I I II I I [ III I _111lIE- _ .......

Ill -- i I I I I II ! 1. I ill I[ I mill[ I I I I Imlll I [ I / I ]Jim I Ill ] U[ ._ i . I I IIIllnl II II .....

..........
I!Jl I II II IIII IlULI I IIIlll Illll J I[ [_ IIIJl I . IIII I I IIILi.llL I I Jl_

IIIII III II III [I J III lilt I I I LII I I I II I I I ii I1 iii iiii ii iiiiiiii

iiii1[ ........ ..... III I III II Jlll l I II Ill [ I IIII III I!lllI II ................. !,.i.,,!

i _ II I II " I [ II Illllfl I III III Jll I II IJl I I ii II III III . _. II _ I i ii

....

IUJL_ ]Ji[ J Jl .... I I IIIIIIlIIII IIII IIIII III I !!I Ilnllll I[ _ I I . II II I J IIIII 2_ I I. I I I I L. II !11 II

ii ii ._ IIII1[11 I I . I _1_ III I I III .... Jllllll[l Jl I I I I II [11 i II I I IIII I III I II II I I II

................. - __

i . ii! ......... .... ii r' I , - m m .... I IIn I I II ! III I III I III II ]1 I ill

i . I II _ I III )11 IIII I
II I II I .......... _ LI III - II I I I II IIIi I IIII L 11112 i_ .......

- .... ; ................ .... .... . i .... Ill_i!l i !! r I I I nl III Inn _] Jll[I I

illllll, I I rl inlnlll 31 IJ I IIJ II J_ III III III I1! I I _ III II III1[I II I _



2) Here elplee collected startles vLth the least likely contminated
and proeeediq to the nest likely conttLneted?Remarks

-- ,[ _

3) Here aev disposable rubber gloves voru duriq collectLon of alleanples?

teemrks __

4) Was smepliq equilmSnt tfTapped in 81uninuu foil and protected frou

possible contasLnot/on prior to sIple collection?If _ explain

5) If equLpaeu_ urns cleoaed in the field, mire proper procedures used?

(This includes storqe method for rinse voter and solvents) --_
If No, explein

6)





I)-8
Section No. 2
Exhibit No. i
Date: 4/1186
Page 4 of 9

8) Was a dedicated (In-place) pump utilized?

If no, deo©_Lbe the method of purSin8 (beLier- include :ype and
construction aaterial, pump- include type) ....... . ._ I I ell

II --- I .............................. . ..... _ ....... ........... I II HI I] ::1

iN i iii ilill iiii q I [ ._1 II] !11 I I, --_ II II I I .... _ IIIII • I iii11I II I - I I H ]

9) Nov usre the samples collected? /

Pump....... /v _.l
Combination ......

Construction 8aterial of bailer:
I I - n m r llr _ " r llll nl n I

_, __ iii i iii r r! Iii I fir I IIII IIII _ "........ IIH J_ I llJ]Jll . - _. : III I " II --

Oest8n of bailer /

Open Top_ ..... _ d / / _

Closed Top ....:....... /v//7
Other,,,........ ,,, _......

10) 1| a pulp vie used, describe hey it yes cleaned before and/or betveen
.ells.

11) Vls the eitplt properly transferred frot bailer to sample bottle (i.e., I,_use the puraeable sample alitated, etc.)T

12) Was the rope or line allOyed to touch the 8round? ._

13) Was any ustted rope or line discarded after use at each gall? __

a

14) Hov many uelle usre sampled? __

1) blhat procedures end equ_puent yore used to collect surface rater
samples?

I II II i II I
II II tiN El .. IIII .__ . I I Illl _ illlllll ql I!l I II I I Ill:

_ I IIII [11 II I II II I . IIIII !1 I1[I III I I I[ I iii ilill II II i! II

Who collected samples? ........... ........... ,,,, .................... --- _./_.

2) Did the samplers veda in the stream durin8 sample collection?

If Yes:

OLd the sampler face upstresu uhile collecti_ eanple? .__

• A

Otd the sampler Insure that rolled eedinents were _t collected ,//d.,
nisei vith rater sample?



Section No. Z
Exhibit No. |
Date: 4/1/86
Page 5 of 9

YorN

3) Note any deficiencies observed duci_ the collection of the surface
rater smnples

I i Ii ii I• ii !i ii l l •

.7
ii m i, ill i i , ,,,,, ,,,, |i

IV I'-"
i i i i I i m ii I i m I| ii i | i ii

waste, Slu.dfie.m..sotl/s.e.dtnent sanp!lnjI

1 ) What procedures including equipment were used to collect soil/sedimentsamples? ._.; ._' _ ]")7 .:.,,,L_; ." -(." .......
I iii I I II i ii ii , i i1 iiii I II I I iii I 11 a i i ,

ii I I i I I i I I II i ii i I t mtmt I III It

2) Were the soll/sedlaent sanples well mixed prior to placing the sanple
£n the sample container? %/ i

3) Note 8ny def:Lctencles observed during the collection of the soll/sedt- /
umnt sanples

I I II II el I . I I I jl I I I I

Total number of saples collected P,_<,._.,., _, ,4, __.......

,Other,, Samplinl

l) Whst other types of staples wre collected during this investigation?

I I I iii I ii II II ill I I I _

2) k_at procedures were used for the collection of these samples? ....

i I I I I _ A I I II II I I lit till I -- I i I• I / ,, , ii II I I I I II II --

.... ..........................

collected samples?

 SU C/qUALITY y or.

(While all of these Q&/QC procedures are not necessarily used,
please identify the specific techniques which were enployed by
sampling personnel.) I

1) Did the sampling personnel utilize any field trip blanks? ....__



D-IO
.. . Section No. 2

E;xhlblt No, [
Date: 411/86
Page 6 of 9

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

If Yes, to either off the above questions, list the types and handling
of the blanks

II ' I •, 11 I ' I Jl

I I I I II II I I I I I I III II IIII I I I IIII I I III II

I I II II II I J I I I II II I I

31 Were any equipment blanks collected? __
zeY,,, 1,,t: I" .....................

I I | I I I I II II | I i i , i| I i i

iii m u i ] II ii Ill l I Ill n ii II I IIII II II I II nn Ill I nl n i i iii1|1 II III I

iii i I I I I I i iii i i ij iiiiii ii i ii I i I iiii i i i I i iii ii i ii ii I

4) Were any duplicate staples collected? _0

If Yes, list the types (parameter coverage, etc.) and describe their
handllWJ. I_1 0 ._-_L, ,_. ]_- I_,f J:_ 113, _/ ............
| iii I I ]11 I I I I mill In I III I II II I Jl I I • I IIIII

ii II I I II III II II I I II I ii I I II

3) Vete any spiked samples utilised? _ I.V_

IX Yes, list the types (parameter coverqe, etc.) and describe their
handling. .............

_1 I I I i I I1| i I I i I II

I I I II I I III III | | I i I

nocu)s ATZO.Am)C.,Z.-gr-C.STOOY

1) Were split samples offered to the site owner or _aclltty represen- _,1/._
tatlve?

2) Was a receipt tot samples liven to the site miner or fact[Icy repre-
sentative prior to leavIns the site? ,, _/°1

I

3) Were chain-of-custody records completed for all samples? ,,_C
1

4) Were sample tq numbers and laboratory traffic report form numbers
cross referenced to chAin-of-custody toms? _I "

5) Were chain-of-custody form numbers recorded, in the field log book? V_I
-/

6) Were 811 samples properly sealed at the time of collection? _t"_
-/

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

lection? _ /
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YorNi i , ii

8) Were all sample ties and chain-of-custody forms signed by sample col-

9) Were sampling locations adequately documented? L_ i

!
If No, explain ........................_

..... | B i ill i J ii ii i ii i i i i i i i ]

ii ii illll li i l H i il ] J i ] I I I il ii i i II i II i i i [ i i li I I [

I III I I I I In I Ill [ I II III I I il III HI I II I i I I I

In) Was sampling documented with photographs?

If Yes, was a photolog Iutintained?

l l) Were the samples shipped tO a contract laboFatory? A/O

Were the treffic report tome filled out properly? _IA-

Were the samples properly packed for shipment?
• .

ST* uam  ly  E.cY P ¢SO"ZL y,or.

Qualifications of Inveetisative/sampllng personnel (training and
experience) by names
__ ii i ml ill i iii i - i _ II I Ill l I I lil

• I I I I II I I Ill I u I I n I ii lie I

Have investlgetive/sanpllng personnel received sauplln_ technique and
equipment training? yrJ ,,

_r ---

Have personnel received safety training? _
/

If yes to either of the above questions, list where and vhen the
training was received and who provided the instruction. .......

i i ] _ j ii i n NI IlJ I I I I I II I _ I i

Do the investigative/sapling personnel undergo periodic refresher

training regarding safety? ___

Did the investigatlve/smplin_ personnel have appropriate safety equip-

aunt in their possession during thls inspection?

If YES, describe t_e| equipment which was avellable and/or used during
this inspection. :_ ¢ y_v__. _c_ ,_,-_k ,.,k_,.._ _/_, _ _'u_- "(.'%

_. J-- _ ' '' T J a "" J'
If NO, list the equipment which was needed. ...............

U II ,R nil I II n IIIIII Hill I n _ _ _ hill i Ill I I I I III
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: YorN

Have the tnvestlgattve/saapltng personnel been categorized as to the
type of inspections they can conduct? _/ej

( -

Have the Investlgatlve/sampllng personnel had comprehensive physicals? _,.,_"J

/
90 the sapling personnel participate In a aedlcal _nitorlng prograa

(i.e., periodic follotr-up physicals)?

If yes, how often? _
,, s J

Do the Lnvestigative/saapling personnel perforu the entire RCRAInterim
Status [nspection or safely collect saaples? , I A .
.................. ..............

,,,,, ,,,|, IHI l j IIMUH I |Jl nl ,,ne , n, , , ,, ,urn ,,, n n, , S

If the personnel only collect samples, how are their sampllng efforts

coordinated with the rest of the inspection? ..... A'II - - '"'
I I Ill Ill I I I III IIll Illl II J mini n i ulmmn i II _ ..........

I" _"
Jl I I II N Ul II I I I Ill nl Ill Hill I n NI III I I II Ul

If state personnel did not collect suples, did they thoroughly evaluate

saapllng procedures used by facillty? A _
I I I I I I nlljj | u I I I nl i|

i inn IILII I roll nil i i I i Ul i i i -_r _ } III_ II I m n II In I , I,

IIIIINI u I I nil I IN II IIIII IlnUll| n i

Tf facility collected saaples, did state representatives accept a 8pllt
sample(s)?

_ iii ] I I II In I m I l i I ii I iii i ii i |

SOP (Applies only to state overviews)

Has the state developed an SOP for ILCRA field sampling? .....

Dld the state personnel have a copy of the SOP vlth them during this
Lnspectlon? .

k_at does the SOP Covert

Field £nspectL0ns in general (sampling techniques, etc.)
Sample handling __ _ __
Sample I.D. and chaln-of-custody ..____
Uses and limitations of various types of bailers and pumps ........
Equipment cleaning
Field measurements (cond.' pH, T, etc.)
CaZibration of field Instruments
Other

Did they follow their SOP during this inspection?
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m lU_IETTA ENLqGvBVBTEItB,

February 18, 1993

e

W.R. Brown, Jr.
e

Eavironmental Restoration Prollram S_ of the Y-12 Plant Envimnmeatal Restorati]a
Plogmn's Field Sampling Activities Atmciated 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) Programfor Field SamplingActivities 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 February3-5. 1993.
and focused on the sampling team activities, interviews with responsible Y-12 Plant ER'personneJ,
.,I_IAP 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 findingsand 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-PI600. Rev. 0. Upon my acceptance of your response, the approved responses will be
logged and tracked to closure.

If you h_e questions regarding the enclosed surveillance report, please contact me.

Hugh C Newsom.9983-._-L MS-8247(6.58]0)

HCN:lsh

Enclosures: 1. Surveillance Report
2. Surveillance Plan
3. Surveillance Checklist

cc/enc: J. S. Colley
M. F. P. DeLozier. Enclosure l

C. W. Kimbrough. Enclosure 1
C. G. Hudson
C. S. Walker
D. C. White

File--ER Document Management Center--RC
File,-Y-12 ER Program-.NoRC



"t

D.14

• e ,q

Enclosure1

SURVEK,IANCE RHI_RT
ENVIRONMENTAL RESTORATION PROGRAM

..... ...... ' ................ _ - i _ [ ............... iiii IIlil iill llllll lllliil II I lilllll i i ,,

Surve/llmlce To_n/c: Sampling Activities Associated With the ANAP Project
S_anoe Schedule- February 1-5, 1993

1.
Determine if the ANAP Contractor and/or Subcontractor are conforming to the field Quality.
Assurance Project Plan (Y/ER-44, Rev 2). the Samplingand Analysis Plan (Y/ER-45. Rev 2) and the
Environmental Restoration Quality Program Plan (ES/ER/TM-4/R2).

n. su,p aad
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 (_ samples, the chain-of-custody process, field instrumentscalibration records.
and the Field Change Request Process,

rlr[ Activities Performed a_ Results
The surveillance was conducted to determine 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 ProgramPlan. The surveillance revealed five findings and three
negative observations.

F'mdin93Y-O1-0!
• No available documentation was furnished to indicate OeoTek personnel (SAIC drilling

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

F'mdin_f93Y-0,14_
• There were no copies of the appropriate Environmental Surveillance Procedures on hand at

the sampling/drilling site for field personnel to use.

F'mdin_E93Y-01-03
• Allsamplesbeingcollectedon 2/3/93hadsealswithcollector'sinitialsanddate.butdidnot

containthetimewhen samplingtookplace.

NoDrive Obset_tion 9_Y-Ol-_
• Sample labels listed analytical method 6010 for both ICP and AA. when only applicable for

ICP.

Negative _tion 93Y-OI_
• The designator code process for samples contained in SAP did not include coding for

samples.

Negative O bscrvati0n93Y-01-06
• The O2/LEL instrument, which was pan of the instrumentinventoryat the field sampling site.

was past due for annual cal_ration.
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Enclosure 1

* The ANAP field and Laboratory Quality AssuranceProject Planswere issuedwithout
iiiII- _ lli Ill iii ..... "---' -_--liil .... IIII I I11 " IIIIII IIII A_]I I ........ llllllllll._ II I II I ] ..... I

Findina g3Y-OI418

• -A VOA Sample was collected on 1/30/93andsent to the Y-12 Lab for analysiswithouta
required tdp blank.

Iv. TomLcsdamxtTerngemt=a
H.C. Ncwsom,Y-12 PlantER OA Specialbt,Team Leader
C.S. Walker, Y-t2 Plant ER AssessmentSpecialist
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• SUR_cE FINDING/OBSERVATIONFOP_t
Environmental Restoration

Hugh C. Ne,_om
ofp_ 93Y.0i.01

Y- 12 Environmental Restoration c,_,,,,

SUBJECT: CharlesHudson

Field Sam nl Activities AssociatedWith theANAP Project
REQUIREMENT(S):

l'T_- " - ' W

that go_,erntheir Workasslgmnents. - Subcontractorassignedfield personnelhave beentrainedon the SOPs

pmn Uzeirtaskswill be provMed

"

-,Docu.mentedevidencethat theassignedfield Personnelhavebeen

FINDING
NEGATIVE OBSERVATION

OeoTek (SAIC drilling contractor) ...... _ POSITIVE OBSERVATI(_N

decontaminatingsamplingcollectionPers°nnelwereobserved on the date thissurveillancewasconducted.2-3.93,
equipment,thesplit-barrelsamplers. One GeoTekemployee,expressingsome

unfamiliarity,wasat the decontaminationpadperformingdecontamlnaUonwhile drillhzgoperationscontinued, Available
documentationdoes not indicateOeoTek personnelreceivedtraining on the applicableproceduregoverningthisactivity,ESP.900 "Cleaning and Decontaminating SampleContainersandSamplingDevices."

RECO,MMENDATION(S):

E,_surepersonnel are trained to all applicableprocedures.

, .,.-.....-.....",,-,
_ "
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SUR_CE FXNDINOiOBSERVATION FORM
Environmental Restoration

ulh C. NewAom I _iiil_ : " ,,,, I I I[ll I_:LIII I II I IIII] II I !IH I IllII IIH : I iii!i iiiiim ,iii!iiii.............

................... _Y_'_ ............

IilI

Y.I2 EnvironmentalRestoration ICharlesHudson
...... 1 11111111 IIIIIIII I I I II I IIII[ II II I IIIIIIIIIIITII III I I I I I II ] I III I II IIIIIIIII I IIIIII ....... ]I llllJl

SUBJECT':
FieldSamplingActivitiesAssociatedWith the/u'qAPProject

I ...... . .............. -- li[ll _ ill II I II II il I III Ill III IIIIIIql II I I IN I IIIII I [I I I[[ IIIIII I II IIIIIIIIIIII I I I lilt II

REOUIREMENTfS):

y/ER.44. R2. Section11of 1heR_dinessRevi_ Form- AppropriateSOPswill beon.slteandavailableto thefield
personnel.

inlmm i i i i I • lUll inlnnnn II _ II III IIIIII II - III II I Jiliiliii _ ii I III IIIII IN I [ i illllll II I iiiii i I

X _FINDINO ....... NEOATIVE OBSERVATION ,, __POSITIVEOBSERVATION

"therewereno copiesof the appropriateEnvironmentalSurveillanceProcedureson handfor fieldpersonnelto useon the
thissurveillance(2-3-93).

_'..'s" ....

.rain 11 NIII II II ,I I II Illl I I I I ,IN I III III NIII I II III I I II11 I I _ II II I N I111m I I n I

RECOMMENDATION(S):

Providefield personnelwith controlledcopiesof theappropriateandapplicableEnvironmentalSurveillanceProcedures.

._:_ _S;'_,,|aledr1'¢,umLI_.dc8' il .......................II __I'__ _'_'" nil ] Va,|_"__1i r d'ie_, llllllI...."_' _ ...........II I I



SURVEIXJ.ANCE FINDINO/OI_I_VATION FORM

EnvironmentalRestorationProllram
m

Huih C. Newsom

Y. 12 Environmental Rutoration ! CharlesHudson,,_J k II III .... lit IIIII,IIIIIII I I It ................................

SUBJECT:

Field Sampling Act_tles AssociatedWith the ANAP Project

REQUIREMENT(S):

ESP ProcedureESP.500. SectionVIIC 2 and;_. All sampleswill havea samplesealaffixedwhichincludesthe collector's
name, date and time of samplinll.

..... X _ FINDINO ........ NEOATIVE OBSERVATION POSITIVE OBSERVATION

All umples betaI collectedon Ihe dale of thissurveillaneo(2.3.93) hadsells with collector'sinitialsanti dale. but did not
contain the lime when lamplin| loOk pluM.

........
I I _ II II IIlll I I Illl I I II IIIIIl! II I [1111 I Ill Illl I I I III I II I IIII IIII IIII

RE COMMENDATION(S):

Follow ESP.SO0procedurein thisarea andmakeappropriatepersonnelawareof theprocedure'srequirement.

I

t
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SURVEIU.ANL_ FINDINOIOBSI_VATION FORM
EnvironmentalRestoration

........ _NDINO _,._X NEO^TIV_OnSERV^TION Posmv_onsr_v^'noN

1_labels for Ira= metals analysison this projecthadthe followingprintedon them: ",6_u_)10or ICP/6010.'The
ml method 60!0 is an lnductlve.lyCoupledPlasma(IC'P)method, whereas the method _ FlameandOraphtteFurnace

Atomic Absorption Speclroscopy(,au_)is the 7000series.

RECOMMENDATION(S):

Ensurethe participatinglab(s)understandwhatanal_tsandmethodsaredesired.Revisesamplelabelsforanyadditionalor
futuresampling.



D-20

SURVBKJ.ANCE FINDING/OBSI_RVATION FORM
Env/ronmenmlRestoration

Hup Ne_om 93Y.OI-O.5
q__ Illlll II I Ill It It It I I I lit Ill lit Ill[ IIH ; I ] l] I J

Y.12 EnvironmentalRestoration CharlesHudson
Ill_ I[1111 I I I I[ IIIIIUIII I ! II I I III I[ I I [I ,I ill IIIIII ii i i ,11 iiii lall i

SUBJECT:
Field Sampltnil Actlv/tles Assoc/atedWith the ANAP Project

REQUIREMENT(S):

.... _ ._FINDINO X. NEOATIVE OBSF._VATION _ POSITIVEOBSERVATION

The Samptinlland AnalysisP¼n (Y/F.R-,i5.R2), pate 7. Sec_lon7.6.2.1.tsbetnl followedto providea codln8proceu for
samplesbelnll collected. However.the ex/stinlidesi|nator code does not providefor cod!n8of the C)Csamples.

I
: .._, , , mnn, 11Lmlql ._ II I Imll I II I II II Itlll IIII II m ii J]l - fl I J II I ]] ii III Illll I II I II n u [_1] I ] tl nl Jl

RECOMMENDATION(S):

R_'lse the SAP to prov/defor QC samplecoclin8 or/ssue a fieldchange to clarifythe QC samplecoding process,so thai a
straJshtfor_Itrdinterpretationcan be madefrom the codes bein8used on the chain-of-custodyforms.

U_J_L./_3_ ___ II I I!IIII lilll IIII I I IIII _ I IIIIIIIINU I llill II ilIIB i ll]l II III I III I I lUll llln i llllll

__L/_,Surve,ljaKean Laader "._,_ I Validavur_;forfJedap andHpUVe_olJurvuUoi)e

• _ ,,, , , III nlllll II I I li Ill Illll II II Ill . __ II l I I!

/
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SI,_VBILLANClE FINDING/OBSERVATION FORM
Environmental RestorationPro|ram

IB

Hullh C. Newsom
Oqpmmm

Y.12 Environmental Restoration

SUBJECT:
Field Samplinl Activities Associated Withthe ANAP Project

REQUIREMENT(S):

.... FINDING _X NBOATIVE OBSERVATION _ POSITIVEOBSERVATION

J_ instrument O_4,JEL(Oxygen/towerExplosionLevel) MeterModeI.MX251.SN1914,was last calibrated1-6.92. An
llhmption is madethat the Instrumentshouldbe calibrated annually. This Instrumentis listedas instrumentNo. 7 on pale
two of the field Io| book. The instrument_lts not in use at the time. butwaspartof the Instrumentinventoryat the field
sampling site.

RECOMMENDATION(S):

Ensurereferencedinstrumentiswithincalibration,anddearieinstrumentcsUbrationfrequent'andrequirementsforeach
instrument that is to be used in the fieldsamplin| inventoryfor futureprojects.

...... i

i i i iml|l iiiii n i iiiiii i iiiii

.... II II1[I III I I IIIII IIII II I I I III . Bill III It IIII . II II IIIII IIIIII III IIII . II III II
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SIJRVEg.LANCI_ FINDINO/OBSF__VATION FORM

EnvtronmenlalRestorationPfolinUU

C,Nmetom 93y I 7-- ]111 Jl . - IJ IIII IIIIIII ! III ii iii !L ii iiii i

oq,m.i I c,w,aY. 12 l-:nvironmenu_lRmtomtton CharlesHudson
ulul I lUIII Jill Inlll .......... Ul _1 II ]I,UI,I] U

SUBJECT:
FieldSampUnlActivitiesAssociatedWith the ANAP Project

REQUIREMENT(S): ,

l_edtal invest|UtionWorkPlanOutline.DOE/OR_)I.1077• Thefollowin|personnelshallsiananddateeachQuality
A.uranee ProjectPlan(QAPIP).Stlial.fyinlireview:
(1) TechnicalSupporlContractorPfogrmMIP'.;
(2) TechnicalSupportContractorOA_'_COfficer;
(3) DOE-ER Site ProllramManaller,
(4)DOE.ER DivisionOA PrOllraml_lanaler,
($) En_l:y Systems ER Site Proitmm Manaller,
(6) Enerl_ _'stems ER Site ProjectManlier,
(7) EnerllySystemsER Site Quality AssuranceSpecialist.

, X .....FINDINO NEOA_ OBSERVATION ..... POSITIVEOBSERVATION

The Fiekl and Laboratory.QualityAssuranceProjectPlansfor theAbandonedNitricAdd Pipelinewereissueduilbout
ol_taininllthe requiredsignaturesreferencedabove.

II n i i Inln -- --" ............... _ _ '" " ........ u III i I ii ii Ullll I I _ I

RECOMMENDATION(S):

Obtain the requiredapprovalsandfollowtheSlatedreq_drementsin the future.

t
............................................ ,o;n.d,.,.,............................... i9)I" S,;_lamur Tea-, _ W ( aep_ ol_uau| I

L In im | IIi II IIII I I I I III I II II - I IIII I IIII IIIIII I I ill II I II I II II
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, SURVE_CE FINDING/OBSERVATION FORM

Environmental Restoration Program

Hugh C. N_m 93Y-01.08

Y-12 Environmemal Restoration CharlesHudson

$_cr:

Field Sampling ActivitiesAssociatedWith the ANAl' Proje_

REQUIREMENT(S):

Y/ER-4,t. Revision 2, Paw 24, Section 8.8. One Trip Blank is to accompany each cooler containing VOA samples. Each
Trip Blank is to be stored at the laboratory,with associated samples and analyzed with those samples.

._ FINDING NEGATIVE OBSERVATION POSITIVE OBSERVATION

According to chain.of-custody record S008_, sample N01003 with custody seal number 48 was collected on 1-30-93 and sent
Y-12 Lab for analysis of VOCs (VOA), Lot Number 2083013. However, a trip blank did not accompany,this batch of

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.
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SUR_cE PLAN
I_NIRO_AL RESTORATION PROGRAM

Sun_nn_e__No 93Y-01

Sun_'lhm,__.Tot'__'_ SamplingActivities Associated With the ANAl) Project
Survm-ll"n"___t'7 February.1-5. 1993

Demrmine if the Pu'qAPContractor and/or Subcontractor are conforming to the Field Quali_v
Amurance Proj_'t Plan (Y/ER-44, Rev 2), the Sampling and Analysis Plan (Y/ER-45. Rev 2) and the
E_nvironmentalRestoration Quality. Program Plan (ES/ER/TM-4/R2).

An evaluation w/H 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 RequestProcess.

_tks To Be _w,J,,,:_
(1) Training records of sampling penmnneL
(2) Use of appropriam procedures on site.
(3) Correct use and markingof sample e_ontainers,seals, labels.
(4) Proper ufil/zafion of requ/red field documentation.
($) Correct use of C_ samples.
(6) The chain of custody process.
(7) Calibrationof field instruments.
(8) F'mldChange Request Process.

Rm_m _Doe-__

(I) Fieldand Laborator¢Quality.AssuranceProjectPlansIbrThe AbandonedNitricAcid
Pipeline (Y/ER-44. P_ev2).

(2) Sampling and AnalysisPlan for The Abandoned Nitric Acid Pipeline (Y_R-45. Rev 2).
(3) Env/ronmental Restoration Quality Program Plan (ES/ER/TM-4/R2_.
Team Leader _ T_,m Mem_ "

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

Surveillance C'oeckli__tAt_che_4
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St.VEnJ.ANCE
Env/ronmental Restoration ProgramNubw

Dsm

93Y-01 February 17, 199"3

Field Sampling Act/v/ties Associated With the ANAP Hugh C. NewsomProject

Y-12 Env/ronmental Restoration

A'rrRIBWrl_ RBS_

Item Descr/ption Sat Unsat Remarks

1. Contractor personnel actively involved in the X No Training Records furn/shed by the
ANAP field sampling effort are trahted to Subcontractor. Request was made on 2/3/93:
the ESP procedures being used. (Reference no receipt of any as of 2/18/93 (Finding 93Y.
the Readiness Review Checkl/sLSections 01-01). This applies to GeoTek personnelILB and ilI.B in Y_R.44, R2.) Procedures
are: only. Records exist for SAIC personnel.

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,
1010)

ESP-307-6. Field Measurements
Procedures.OV Detection
(MOD Sh. 1.4)

ESP-307.7. Field Measurements

Procedures.Operation of
l_diation Surveyinsts.
(MOD Sh. 1-3)

ESP-500. Manual Chain of Custody
Procedures (MOD Sh.
1.1o)

ESP-701. Sample Preservationand
Container Matenais

ESP.900. Cleaning &
Decontaminating Sample
Containers and Sampling
Devices (MOD Sh. 1-16)

ESP.901. Equipment
Decontamination (MOD
Sh, 1-3)

2. An up-to-date copy of the procedures listed X None of the ESP procedures listed in No. 1
in No. 1 is at the drilling site. (Reference were located at the Drilling Site (Finding 93Y.
RR Checklist Section ll.B.) 01-02).
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- ' - .......................................... i i i iii ii ii i i i, ii ii I I I I I

SURVEILLANCE • )
Environmental Restoration Program I

i i i ii IIIii i i i i i i i I i i iii i JI i iiii i nil i ii i i i

%Y-OI February 17, 1993
i i i i i ul l an i .....

--iii I '1 Ifl IIIillI Illll llIll II I I I i m

Field ,SamplingActivities AssociatedWith the ,_IAP Hush C. Newsom
Project

Y-t2En ronmemlR toratlon ............... ......
• i i

i ii ii i i i i i i i i , i illl |i, H i i i u i i i

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 includesthe collector'sinitials. The APO organization(Joe Pardeu)advised
date,and time. that the time shouldbe on thesealas wellas

on the label (Finding 93Y-01-03).

(B) Sample labels contain the following as a X Sample labels are being markedwith the items
minimum: listed under "B"with the exception of No. 5
I) activity or study ID; wh/ch is not applicable. One problem was

2) unique sample no.: noted and is as follows: sample labels for ( i
3)samplelocation; MetaLS Analysis on thisprojectha,/the P

4) sampling date and time: following - "AA/6010 or ICPI6010." According
5) sample preservation used: to the "Guide to Environmental Analylic_
6) media sample or sample .type: Methods" by Roben E. Wagner, Method 6010
"1)analyses 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 N00101: 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 th/s code.

00l = bore hole location (I) _ #h0uld be revised via a _ change to
0 = designatesa soil sample reflect the code _ used(Negative
1 = first samplecollectedfrom the Observation 93Y.01-05).

borehole

(Reference the SAP, page 7, Section
7.6.2.1.)

4. Field documentationis properly utilizedand
consists of the following.

!
- ,, , ,, i i i iii i i
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' ,, , ,,, H II II I , H I I [ llll[

SURVEnJ.ANCE CHECKIJST
Environmental Restoration Program

93Y-01 February 17, 1993

-$um_-t_nm-Toa_!ci u tl nnlit iUli lUl _aL_,tmmd_ nil nllu i I I i n nnnl
Field Sampling Activities _ated With the ANAP Hugh C. Newsom
Project

i II ii I I I iii i i ii iii all

ATrRIBUTI_ / tRI_UL'I'S
II iii I II iii i l I • I I II I II iii i I

item Description Sat Unsat Remarks
I II i I iiiii IJ I i I I i ii iiiii

(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 VII.D with QAPJP modifica-
tions listed in Section 8.2.2.

(B) Instrument calibration log sheets. X Requirements for B-D are being met.

(C) Sample log sheets. X

(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.

(I) Trip blanks are 40 ML of ASTM N/A No Trip Blanks were being prepared while the
Type II 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
vialthat is identical to the VOA per chain-of-custody sheet S00697. On 1/27/93.
sample container, a Trip Blank was collected. TB0001. per chain.

(3) One Trip Blank accompanies each X of-custody sheet S00797. A VOA sample was
cooler containing VOA samples as collected on 1/30/93 _r chain-of-custody s.heet
it leaves the drilling site. S00808, sampl.eno. NoI003, b.utno Trip Blank

was documented as being collected on this d.ate
(Finding No. 93Y.01.08).

I
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SURVmI2.ANCEctw.cKx.ls'r
Environmental Restoration Programs_rvetllamNmnlmr

93Y-01 I_R

s,,_,a,m Tq,_ February17.1993

Project
oq_,uaooa

Y- 12 Environmental Restoration ^ppm,_

ATTRmt.rrl_

Item Description Sat Unsat Remarks

(B) ,_4]i_aJ..__ll_ml: Rhuates are documented as being collected. 5(1) Are samples of ASTM Type 11 X
water; on 2/4/93, 3 on 1/27/93.

(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) _Lf.J.Q.._EI]_: N/A No field blanks had been documented as of(1) Are begin taken of each source of
water used for decontamination; 2/4/93.

(2) Field blanks are being sent to the
Lab for analysis;

(3)FieldblanksamplesareAS'iM TypeIIwater.

I (D) Field Duplieate/Snl4_: X VOA samples were viewed being collected onSamples submitted for VOA analyses
are not being homogenized or split. 2/4/93 and were 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 X See Response for 3(c). The code does not
accordance with the SAP Section 7.6.2.1, include a code for QC samples in the SAPwith the following designator concept
(N00101): illustration. However, field personnel use an

additional manual for the source of this
N - project applicable code (Negative Observation 93Y-01.

1300- three-digit number identifies 05).
sample location

0 - designates a soil sample
1. lint sample collected from the

bore hole
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SURV]E/I/.ANCEamCXLlSr
Environmental Restoration ProgramNimh,m,

Dam

February 17, 1993

Project
o,w.,uuu

,q,pp,g__ ,

Y-12 Environmen_al Restoration _4 _.

Al"ntmu.iz_ RESULTS

Item Description Sat Unsat Remarks

(B) The chain-of.custody form has the X The person signing in the "Samplers"blockfollowing items listed:

(I) Unique Sample Number; may not be the actual person collecting the

(2) Field Study or Sampling Activi.t.ty, sample, but they.work as a team.
(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) Cha/n-of.custody control number,
(9) The first person signing as

relinquishing custody mustbe
one of the samplecoflectors;

(10) Signatureand date blocksfor
personnelrelinquishingor
receivingsamplecustodyare
being completed and are legible. "

7. Field instruments used are calibrated and
cared for properly, based on the followingelements.

(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 to be out of calibration

listed as instrument no. 7 on page 2 of the field
Log Book. O:/LEL (Oxygen/Lower Explosion
Level), Meter ModeI.MX251 SN 1914 last
calibrated I/6/92, assuming annual calibration
required (Negative Observation 93Y-01.06).

(B) A schedule for calibration for all 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 8.4.1). information is available via the site Log Book

and the field Log Book.
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item ,,Description Sat Unsat Remarks

8. Field change requestsare usedwhen N/A Accordingto the Aeldpersonnelon site, dales
variances are necessaryand the process of 2/3/93and 2/4/93,theywere not awareof
includes the follow/rig. (ReferenceY/ER-,14, anyfieldchangerequestsbeingfiledor being

+' Section 8.2.8.) processed.
t

l

(A) Variancesfromapprovedoperating
proceduresand requirementsdocuments
are documented.

(B) Variancesare document_ on:
(1) Field changerequest forms;and

l (2) Nonconformancereportforms.

(C) Approval by the ProjectManagerand i
theQAS ofavariancetakes place ..... .
beforeworkproceeds. . , •

(D) The fieldcoordinatorchronologically ,;
i .I

' maintainsa variancelog.

(E) Y-12 ER ProjectManagerand(;}ASare
notified andforwardeda copyof all

' nonconformancesdocumented.
(Reference ES/EII,frM.4/R2, Section
3.2.)

9. The field and LaboratoryQualityAssurance X The OAPjPswere issuedwithoutall of the
Project Plans for ANAP wereissuedwith the |'equiredsignatures(Finding93.01-07).
required signaturesindicatingappropriate
rcsdewand approval, (Reference the
Remedial InvestigationWorkPlanOutline.
DOE/OR/01 -I0"/7.)

, _ ,,,, p L ,J_, i [
I,i i ............' ' I I llrL ' ' ""n'= ' ' ' ' " 'q P' ' ........
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• ACTION PLAN
for the DOE surveillance

of the
AbandonedNitric Acid Pipeline
RemedialInvestigationProject

•List of Findingsand tracking numbers

•Y-12 ER Responseand root cause

•Summarydescriptionof corrective
measures

•Itemized list of correctivemeasures
and scheduledcompletion dates

Steve Walker

Y-12 Environmental Restoration Program

March 9. 1993
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Summer),

The Phase[ field effort of the Remedial investigationfor the AbandonedNitnc Acid Pipeline
wu.conducted from ]anum'y26, 1993 to FebruaJry9, 1993 andconsistedof subsurface
sampling at 19 locations adon8the Iocanonof the buned pipeline. Betweenone and threesoil
samples were obtmned from eachborehole dependinguponsubsu,'Yacecondihonsat that
piu_cudlu' borehole. The samples were analyzed for total metals (ICP and selected AA), ud
leachable nitrate at the Y-12 EnvironmentMLaboratory,and for isotopicuranium at Pace,Inc.
of Golden, Colorado. The laboratory deliverables will be EPA level m, CLP.type data
packaiies. The analysis results are pending,

On Februm'y 3, 1993.The Depm'tment of Energy, Oak _dge conducted a surveillance of the

field effort then in progress. The proficiencies, deficiencies and observatmns noted during the
surveillance were transmitted to the Mtmn Marietta Energy Systems, Inc. Environmental
Restoration Program on Februm'y 19, 1993. The findings and deficiencies were screened tad
it was determinedthat th_ did not constituteeitheran environments]non-complianceor a
level i, 11,or level III occurrence

EOA-930203-A: Sample storage coolers are not being maintained at or near
the required EPA preservation temperature. (Priority II)(EPA SW-846)

Resnonse: The cooler used to temporarily store samples in the field contained ice every
,:lay during field operations 111order to keep samplesascool asposslble(the requirementJsto
cool the samplesto 4oC, .,. or - 2oC) before transpomngthe samplesto the lab each
afternoon. Field personnelin chtrge of sample handlingwere maintaining a log of
temperatureswithin the samplecooler throughoutthe project.On the afternoonof the
surveillance, the field Io8 book indicatesthat the two bagsof ice in the coolerhad pamaJly
melted and the temperaturewnhin the cooler was above4oC. The incLivlduMfrom DOE
conduct3ngthe surveillance observedthe temperaturein thecooler where the thermometerwas
located to be 15oC.

i The coolersin questioncontainedsoil samplesthal hadbeenobtmnedwithin the hour. The
samples were at the temperature of the ground (or close to ambient mr temperature) when
taken (the high temp. in Oak Ridgethat day was 57oF or l?oC accordingto the NOAA
Atmospheric Turbulenceand Diffusion Laboratory).The samplesmust alsoundergo
processinebeforebeing placedin the cooler. Therefore, thesampleswere in the early stages
of cooling to 4oC when observedby sun,'el]lancepersonnel.Their very presencein a cooler
would tend to rinsethe temperaturetemporarily within the coolerutinl a temperature
equilibriun" od 4oC could againbe achieved.

While a tc.:T:peratureof 15oC is a def'mheexcursionfrom 4oC, this w'asa very temporaJ':,
;rangez::,_nt in the :;_,Id that day Sampleswere sta_edin the cooleruntil sampling activities
,:eased a: that location. _d th¢ coolerc_.'.;ldbe takento the Y-I2 la_,oratow Somesamples
•.,,'eret_ken to the Y-I 2 ER samplerefr_c_.:axorfor overn.igh_zs_ora._e_ sa_T_plJr.eceasedtoo
.ale in _;'_eda.v.T'mstemperatureexc_rs,cn ,,viii not ef_'ectthe ,,aJsc,:,.,,"os"the samples.
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Root _dLKlll 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 17oC when obtained from the 8round and were either bean8
processed or had just been processed and placed in the cooler. The placin8 of samples in the
cooler and repeatedly removm8and the plecnn8them back (to process/label) temporarily
:ncreases the temperatureof the cooler until equilibriumcan be achieved. A ten--butane
cause was an inability to obtain additionalice for the cooler due to excessive workload
requirements for sample handlin8 personnelinvolved in a fast-paced stmplin8 effort. A sioale
person was in chtrae of all sample labelina, all samplepaperwork(this representsan
inordinate amount of the sample handlin8 workload)and mainutinin8most of the Io8booluJ.
The reason for the contributin8cause was a sli8htly uneven distribution in the sample
handlin8 workload.

A second contributin8 cause was the fact thatY.12 ER alireed to beiin field work on this
project with t field team that was one person shortof being complete.An additionaltrained
field team member on site would have alleviated muchof the problem: however, a better use
of resources (personnel) could have reduced the demands on the field team leader and enabled
him to tratnsortent the newer employee when he tmved on ,sate.

Corrective _ The DOE personnelconductin8 the surveillance communicated
this findin8 to the field team while on site. As soon as possible thereafter (when field
operations ceased at thatborehole location), more ice was added to the cooler and the samples
were transported in the cooler to 8 secure, locked and refriaeratedsample storase area.

The most effecttvecorrecUvemeasurewouldbe to handlethe samplesin sucha way asto
reduce the amount of opening and closing of the cooler. Additionally, have • more even
distribution of the workloadamen8 field team memben. The field sampling portion of this
projecthasended.To preventa reoccurrencein futurefieldefforts,Y-12 ER will initiatea
rneetm8with thesubcontractor(SAIC) managementto reviewMMES expectationsregarding
verbatimcompliancewith procedures/requirements.In addition,at thebeginningof each
project,the projectmanalleror fieldteamleadershallconduct8 pre-jobbnefin8to emphasize
procedures and requirements.

EQA-930203-B: Sampling equipment decontamination Jsnot Jnstrict accordance
with required protocol xnd no approved variance exists. (Priority I!!)

.Resnonse" The MMES EnvironmentalSurveillanceprocedureESP-900 states that suu_less
steel sampling equipmentto be utilized for traceorganicanalysis must be rinsed twice _th
pesticide grade isopropanol and allowed _o air dry beforeusage. During the surveillance, the
technician performing the decontaminationprocedureonly rinsed the sampling equipment
once with isopropanol.Thetechnicianobservedperformingthedecontaminationprocedure
during the sur-,,eillancehadarnvedonslte approximately2 hoursbeforethesurveillance(this
wasthe field team memberthat:,,'asnotpresentat thestartof theproject).The field team
?.=-',tierwas heavmlyinvo]vedin thedrnlling"sarnl:,Itngefforta:-.dco,aldaff'c_rdonly limitedri.,'ne
:o train or uns:-uct_henewfiel,,,teammember(whohe knewto be expernencedin operar.ons
a: contamtnat;d slte_ at Y-12) The new field _earnmember was basncaJly famtltarss3th
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decontiurmnatmnprocedures in lieneral, but he did skip one of the required nnses. This fact
was brouaht to his aflentlon durinll the survetJianceand the situation wu corrected
immediately.

Root Cause: A lackof adequatesitespecifictrlunin8wasa factorJnthe finchnl.The
primu,y rootcausewu anunevendistributionof work amen8field teammembers.An
additionaltrs_nedfield teammemberonsitewouldhaveldleviatedmuchof theproblem;
however,a be.or useof resources(personnel)couldhavereducedthe demandsonthefield
teem loaderandenabledhim to orientthe neweremployeewhenhe m'hvedon site.A
contributin8causewasthe decisionto work withan incompletefield team(minusoneperson)
rather than delaythe project.

Corrective Measures= As stasedabove,benerresourceutilizanoncouldhaveprevented
theoccurrenceof theproblem.Toprevente reoccurrencein futurefield efTom,Y-12 Elf will
initiatea meetifl8with the subcontractor(SAIC) manaaementto reviewMM]ESexpectations
ressrdin8verbatimcompliancewithprocedure_requirements.In addition,at the beiinninjof
eachproject,theprojeclmanaieror fieldteamleadershallconducta pro-jobbrae,n8 to
emphasizeproceduresandrequ=remenu.

£QA-930205-C: A formal system is not in place for the ANAP project to assure
that field equipment blanks are traceable to the field samples that are collected usin8
¢tesned equipment. (Priority III)

]_fAILQ.GI_ l_nsatesampleswereintendedto becollectedat thedecontaminationarea
without recordin8whichspeclficpieceof samplingequipmentthermsatewas takenfromand
where that pieceof'samplin8equipmentwassubsequentlyused.Thispotentialproblemwas
brouahtto thea,entionof'thefieldteamat thesiteand therinsatecollectedafier the
surveillancewasobtainedfrom equipmentidentifiedwith a discreetsample.

Root ._ The rootcausewasthefactthat neithertheANAP Samplin$and
AnalysisPlannorthe ]V[MESESP Proceduresspecifythat rmsatesshouldbe correlatedwith
samplestakenfrom the sameequipmentlatter.

C0rreq_tive_LMJLCldLI As with all findinss made dunn8 the surveillance, this one was
communicated Io the t'je|dteam while in the field and the deficiency was corrected. Thefield
samplingportionof thisprojecthasended,Topreventa reoccurrencein futurefield e/Tom,Y.
12 ER v,._llinitiatea meetingvAth thesubcontractor(SAIC) managementto review_O_S
expectationsregudingverbatimcompliancegith procedures.,requ_rements.In addition,atthe
beginningof'eachproject,theprojectmanageror field teamleadershallconducta pro-job
briefingto emphasizeproceduresandrequirements.

Due to the factthatthe:_ is a genrrallackof knov.ledgereaardmgthisrequirement,the
probabili_'e_iststhatthas_efici_nc.s'couldreoccur.Thisfindinghasthereforebeen
cc,mr_umcaledto th,'._!%LES/_naJytlcaJProjectOff'_ce,,_,'h3ch_sIn chargeo/"the ESP
PIocedures.'lT,is inf'ormatlon_,ill be incorporatedinto thea."_propna:eenviro-menta!
sur','e_;iaJ',c¢proc=dure,ten:a1:velyscheduledfor re','tsJorlin July,1993



.JLtmJiJULUlLJL[,correettve,muaures and Comn!etionDates

Iqndin8 CorrectiveMeasure Completion Date
EQA.c;)020)-A Ice wu addedto the cooleru soonu Februlu_/3,1993

fieldsunplinllactivitysubsidedat that
locution.

L

EQA-93020)-B The technicianconducfin8equipment Februlury3, 1993
decontaminationinitiateda second
isopropanolrinseuponnohficationof'
itsomission.

EQA.930203.C Dubs8 the decontaminationprocess, Februun/3, 1993
teampersonnel_verenotifiedto collect
rinnte samplesfrom spectficpiecesof
equipment1hatcouldlaser be tracedto
specific samples. Field team members
complied.



NegativeObJervation8

Negative Observation#1: (summary)The lot number of the HNU calibration gaswas not
being recorded in the calibration checklogbook.

BdUIIUIFl_ This factwascommunicatedto the fieldteamdurinllthesurveillanceandthe
situationwascorrectedimmediately.

Rest Csusm ThedeficiencyresultedFroma lackof knowledgeregardingtheneedto
recordthe subjectinformationin the calibrationchecklogbook,Therootcausewasomission
of'this requirementduringpersonneltrainingdueto a lackof'detailedproceduresliovemin8
the cadibrttionprocess.

CerMql|iv!_Ulll£1m Thisneplive observationwascommunicatedto the field team
while in the field andthedeficiencywascorrectedimmediately.

The field samplinllpomonof thisprojecthasendedTo preventa reoccurrenceanfuturefield
effom, Y-I2 ER will initiatea meet|nilwith thesubcontractor(SAIC) managementto review
._I]ES expectationsregudin8verbatimcompliancewith procedures/requirements.In addition,
at the beginning of' each project,the projectm_aser or field team leadershall conduct a pre-
job briefing to emphasizeproceduresandrequirements.Priorto thestartof'thenextY. 12ER
field effort, the calibrationIo8 sheetwill be revisedto havea spacefor this information.

Negative Observation#3: (summary)Decontaminationof equipmentat the
decontaminationarea allowedfugitive sprat to land outsidethe controlarea.

BXIJEJIFllJU The fieldteamhadconstructedsplashbonds (4'x8'plywoodcoveredwith
plastic which drainedspray/splanerbackintothedeconpad)aloniitwo s,desof the
decomaminarionusa: however,spray(consishn8mostlyof'potablewaterfrom the steam
jenny) wasableto blowoverthesplashboardsonoccasion.Also,nosplashboardswere
presenton two sidesof thedeconarea.Thisallowedthe drill rib to backinto thedeconarea
Fromoneside,endfieldteammembersIo enter/exitthe deconareafromthe otherdirecuon.
The fact thatsplashboardswerepresentat the deconareaindicatesthatthe field teamleader
hadconsideredthepotentialfor fuliirivespray,eventhoughsplashboardshavenot been
routinelyusedarounddeconareasin thepast(at Y.12 or nanonally).Theadditionof'splash
boardsto two sideswascommendable,althoughtheywerenotquiteasefficientat preventing
fugitive spray/spla,eraswasintended.

Root C'ause: WhilethereSsnoprocedurewhichcoversthisdefictency,it is indeeda
bestmanagementpracticeto preventsprayf.romexiting8 decontaminationarea.The root
cause,_as inanenlionto detaildunnsthedecontaminationprocedure.

Corre!_tiw _,1!_sures: Thisdeficlenc._'was brou£hlto theatlen:lonoi"field team
:_',ember)dunn_ thesur'.'e:ll_ce,Grealercarewu t_en dunn8 all subsequent
_eco_;;am,._t)one','ents.It should_e ment;onedthat the additionof spi_h boardsto aJItour
._tdesof' thedeconusa couldcons.rutsa confinedspace.
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The field samplingpomon of this project has ended.To preventa reoccurrencein future field
error-,s, Y-12 ER will initiate a meenng with the s_Ibcontractor (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 eft'on,
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 adequateJy trained.

Resnonse; This Individual had arrived on site two hours before the surveillance, w/_out
previous notification of pending arrival. He arrived at a cnticaJ t/me 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 s_an of this project). This experienced employee was sent over to
the decontamination area to clean equipmem while the rest of the field team completed
sampling at the borehole location remote from the decontammanon a_ea. 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.

The individual had been improperly traJnedin the execution of the
decontaminatlon procedure This occurred because the field team leader was heavily ,nvolved
in drilling/sampling activities at a Iocatson along the pipeline remote from the
decontamination area. A bener workload distribution would have reduced the involvement of
the field team leader and allowed the new arrival on site to be briefed on site conditions and

procedures. A contributing factor was the fact that the sampling effort was undertaken with
one person un=vaJlable due to other, previous commitments.

Correctiv.e.Me.asures: An effectsve measure to correct this problem would be to have a
more equitable distnbution 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 she
start of a project and coordina6on 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-] 2 ER will initmte a mee,ng
with the subcontractor (SAIC) management to review _S expectations regarding verbatim
compliance with procedures/requirements. In addition, at the beginning of"each project, the
project manager or field team leader ._haJlconduct a pre-job briefing to ,:mphasize procedures
and requirements.

Future readiness re','iews,._,'_llrequire _,_.7_ttcnr.:oof of tr_n_,_c.."oraJ! _._]d:_am mc_'.=._rs,
,_,hezh._r._I:,fES.._Jbcon_:_c_or_.,r:._cor,c;-tier s'.'bcc._t:'acxo:F:._'.d:._a_..-crso:.nel arr;_:._ la_e
az -'-s:'e s,,hcref_eld _,'c,rk _s_n progress __iI not b_ aiio_ed _or,_c_-:e _n work ur.:e_s_ha_
:nd_vidual has been trmned _'_dh_sor her _r_e,",dancehas beendocurr,,c_:edon an _r.C;_._ce
_OSiC-,"
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BACKGROUND SAMPLING LOCATIONS
FOR THE ABANDONED NITRIC ACID

PIPELINE PROJECT
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Fig. E.I. Background sampling site locations for the ORR.

Sower: U.S. Delammt of EneqO'.1993. Ammal Rtport o, #_ BackgroJ_l Soil Charact_atfos Project oa tl_ Oak
Ridge ReJ_, Oak Ridg¢, Ttmu_et. DOWOR/01-II36, Oak Ridge National Laboratory, Oak Ridge,
Tenacmee, May.



• Tsble E.I. _ mmpliq results in the Nolichucky Formation on the ORR.
it I • • I

A hod_ B hodzon C hodJ_

.,, A_k Unlu A_._m O" S_ O C_/mm Q _d._ O _d_ O __n___d-pQ

- Om_.F_. HOUCHUC_ _. $,21,31

Atmlwn _| 2Mm.M _.m n_._
Antimony qlkll 0.4T O 0.59 0 0.62 D
Arsenle rag/ks 5.110 5.90 11.00
Jerluu nglkg /3.40 86.20 81.30
8eryttlw llsfkg •.76 • 0.M e 1.1• 8
kren mglkll 9.90 UJ 10.40 UJ 9.70 UJ
Codelun nglkl 0.23 U 0.|4 U 0.14 U
Cot¢lun nglk8 498.00 • 370.00 8 339.00 u
Cliremhlll lu_k• _,70 N,m 80,10
Cebett ng/kll 15.90 8.70 0 _.30
CoFFer uglk• 11,M 14,90 19.79
Cymlde nglk• 0.1Z UJ 0.1Z U,J 0.1Z UJ
Iren uglkl 23000.N 313400.00 3MM0.00
Led ug/kll 15,310 9.80 49.M
Lithium Wkll 10.90 • al .•0 23.]0 ._
NelPWOiun Wk• 1940.00 Z870.00 iT40.00
nengeneee aelk• /33.00 173.00 489.00
Nereury mg/ktl 0.18 0.11 U 0.10 U
Not_ ng/ko 1.40 U 1.70 U 1.40 U
Nickel nglkg IT.80 12.]10 30.90
Potuehm ag/k• _M40.00 3330.00 4400.00
8etenlue ug_kO 0.56 0 0.61 0 1.10 0
$1|leon aglkll ]20.00 d 294.00 J 246.00 d
J|l, ver nglkg 1,ZO UJ 1,ZO U,I 1,ZO Ill
|trentlun rag/ks 4.40 $.00 3.40
Jutfete mg/ko 23.40 M.fl 34.90
Vhettiue tWkg 0.4T U o.4e u 0.72 •
Venedlue as/k• 19.40 41.30 38.70
line nglkl 40.40 49.S0 50.70



TableE.I (mntimm9
......................... A_ nn,om_' chmtm '

_maph..UnamAhoamaQ" nho,ramnQ CUm,ramaQ U,_nd,,p_ a_dep Q tv.n,nd,qpQI I I lUll I I I I In I II II

Atmlnmm ng/kll 2Slm.00 3HOg.g0 31180.M
Antlmmy Wig O.W l 0.80 l 0.60 l
Armmle mOlkl 6.N 6.m 5.20
8orlun Wkl 59.71 76,00 71.20
8oryttlm aS/kll 0.13 D 0.91 II 1.10 I
Bores eW/kll 9.]0 UJ 10.20 UJ t0.00 UJ
rj(klm ag/kll O.ZZ U 0.Z4 U 0.24 g
Calclm qlkl 4_.N U SN.00 U 451.M g
mrmlm allkg _9.N 45.30 M.10
Coilmtt Wkll 1t.10 ToM 0 6.90 II

Wk• 1Z.20 19.N 20.6tnO/tO 0.11 IM 0.12 UJ 0.1Z llU
Iron _Wtg 28000.00 45900.00 4SrO0.O0
Load mlJSCll 20.40 9.30 11.70
Lltblm aSflCg 15.50 N.90 19.90
IINn_lm II/kll mli.M LqtM.N if00.00

aO/kll 48S.00 lm.O0 1B.O0

_l_ m_lCll 0.10 0.12 U 0.11 U
1.50 U it.N II 1.70 U• letet 16.50 t7.50 10.70

Potmlm _kl _PSOoO0 MiO.O0 S0/0.N
klenlsip Ing/kl 0.74 • 1.00 II O.M e
8|ilm mg/kll L_J.O0 J 210.00 J ZI7.00 J
ellver ag/ke 1.10 UJ 1.20 UJ t.20 U,I
8trentlw al/ko $.20 3.N 3.70
lulfoto leg/k• 18.N 44.50 47.48
Tholllm astt• 0.4S U O.S9 0 0.48 0
Vm'udlom auwSk• _.20 _.10 ii,Z.N
Zinc qllko 36.88 44.10 319.40



Table E.I (continued)

........ ^_ ........B_' c_
,,j_n!l_ .... Units A_a Gr' B hoflzon Q C_ Q., Iielddup Q Iidddujp Q Ilelddup Q

= ORK"Fom,,mm,- NOLICHllClO';.Wee- I_ 28,42

Atuelnuu ml/kll 21300.00 MS00.00 _]00.00
Anttmrrf mJ/kll 0.4T U O.TO II 0.55 II
Areenle n0/k| 0.46 U 0.48 U 5.20 UJ
krlm mW'ko 6/'.d4 711.80 8S.20
Oeryttlun nil/k| 0.85 II 1.10 II 1.10 0
0oren ag/kg 9.t;0 UJ 10.10 UJ 10.10 U,I
Cedelum ug/kll 0,23 u 0.24 U 0,24 U
Coleltm nql/kg $94.N U 901.00 I 11M.00 0
¢hroelue q/kO 0.46 U 0.48 U ]9.]0
Cebett ew/kll 14.10 12.1'0 18.40

_p_ tno/ko I1.00 10.99 |1.00mg/kll 0.1| UJ 0.1Z UJ 0.12 UJ
Irm q/kl ]ZIO0.O0 9t000.00 44780.00
Leod milk| 0.23 U 0.24 U 11.50
Lithlut ag/kO 7'.M B 19.78 2O.Z0
NellnWluu ml/kl l]nJ0.N 2360.00 3148.00

mgllql M/.O0 J_91.M M4.O0
Nercury ig/kg 0.19 0.11 U 0.11 U
Ilol_lomm ng/kg 1.M U 1.78 U 1.78 U
Nickel nglkl 15.20 20.20 _.]0
Potmlm Ig/Itl 31010.00 3SN.00 44J00.00
Setenlm mo/kg 0.44 U 0.48 U 0.41 U
Sltleon _e/kll L_91.00 d 215.00 d dr47.00 J
eltv_ mffkg 1.20 U,I 1.20 UJ 1.20 UJ
Strontium II/ko S.O0 5.60 7.40
lulfete q/ko 11.90 4.t.10 3/*.00
Vlmlt|w tqlkl 0.46 u 0.48 u 0.4T 0
Vmmdlti nw/kll 35.20 42.00 40.00
Zinc no/ks _I.N )18.30 M.SO



T.b_ g.n (eo.amjO
iN ii I i I i

A_ I1_ c hodal
Anxl_sb Units A borlz_ Q" B horiaxt Q C bor!zon O .....fletddnp. Q _PCM__d___jQ pC_d__; O

- Oft&F,,,m,W_- M:JL/C'/It_KI_,.S_ - 3,13,24

Attmlmm ag/kg 21800.00 42100.00 44?00.00
Antlimy mg/kl O.4F U 0.80 I 1.00 I
Atomic mg/kl 6.40 6.79 8.N
kll uS/k| lOi.fl 10T.00 01i,.M
krytllun al/kg 0.ll I I.N I 1.40
0oren 8g/kl 9.80 UJ 10.M UJ I0.M UJ
Codelue me/kI 0._ u 0.24 u O.Z) g
Colcil ao/kg 95Z.00 I tJM.N 1]20.N
_rmlui II/kI 26.40 _.N 7'LN
Cotmtt ag/kl W.50 40.10 12.70

_kI 12.11 non ]10.20ag/kg 0o12 tLI 0.12 Ill 0.1Z KI
Ir0n mo/kI NSOO.N 40MO.O0 3_F00.00
Laid mS/kl 1F.H 18.20 41.44
Llthlua q/k. 11.10 I 2FoN ]2.10
NIImIll I_lCll ,410.00 _100.00 ]180.00
Nengeneeo ng/kg g_JS.00 ml.00 IN.00
gercury ml/kl 0.19 0.1| U 0.1, U
liglybdenm ag/k. I.d4 g 1.TO U 1.79 U
IIIckel q/ke Z0.N U.N W.00
Potuolum WkI ]2]O.N 4.MO.N 5540.00
Setmlue ew/kll 0o63 I 0.46 I 1.te I ,_
IJticm _ IIS.O0 J W4.O0 J al.O0 J
Iltwr enl/kI 1.N IM 1.20 W 1.20 iM
ltrent lun ug/kl 6.10 8.11 F.M
lulfete ng/kl 14.10 M4oM ]5.10
Vheltlun mMkl O.4r U 0.49 U 0.48 I
VmudJm me/k| 3_.10 44.]0 4S.50
Zinc ttg/kg 44.11 44.80 51.M

k

,fm_t: U.S. _ of EneqD. 1993. AmwatReport on _, Baett,re,_,_,i/C/mr_,,rtr.,a,_ ProJ_ om_ Oat
Rkife R_mwdoa, Oak Ridfe, Tt,a_ee. DOE/OR/01-1136, Otk Ridge National Lxbonttory, Oak Ridge,
Tennessee,Ms),.

. •
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Tible F.I. Oulliersdctecled ill the Alludolled NitricAcid Pipeline dataset"
IIIII II II 191 I | I I I

Frequency Lower Upper
Borehole Sample of Percentage Analytical Outlier Outlier
Number ID Analyte Detection Detected Result Limit Limit
III IIIII I I III IIII III I III I|

Radiomtclides (pCi/g)

SB001 N00101 U-234 19/19 100.0 1.30E+01 -6.90E+00 1.13E+01

U.235 19/19 100.0 7.50E-.01 -3.70E-01 5.75E-01

Ni:ratelNiu_te(mg/kg)

SB010 N01001 Nitrate 14/19 73.7 1.00E+01 .1.30E+00 Z90E+00

Nitrite 14/19 73.7 1.00E+01 .1.30E+00 2.90E+00

SB017 N01701 Nitrate 14/19 73.7 3.20E+01 .1.30E+00 2.90E+00

Nitrite 14/19 73.7 3.20E+01 -1.30E+00 2.90E+00

SB019 N01901 Nitrate 14119 73.7 Z00E+01 .1.30E+00 2.90E+00

Nitrite 14/19 73.7 Z00E+01 .1.30E+00 2.90E+00

Ma_ (mg_)

SB018 N01801 Molybdenum 1/19 5.3 1.40E+01 8.00E.01 2.20E+00
I III I I I I I II I

* Data value; beyond the "outer fences" (smaller than the Lower Outlier Limit or larger than the Upper Outlier
Limit) are declared to be outliers (Tuk_ 1977).
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F.2. C_mpadson ofANAP sampleresultswithassoc/ateddetectedfieldblankresults"
i lllmlllJllt II i ii i ill j, , , i , i

Field Field Field

Borebole Blank Blank Blank Sample Sample New New
Number 113 Amlyte Qmdifier Result Qualifier Result Qualifier* Resulff
,i i, ill i . i ii , ,i i ii H i i , ,m i, .,i , ,i ,i ,. j ,, ,,

Radionuclides (t_'ilg)

SB012 N01971 U-234 J 2.10E.01 J 9.90E-01 U 2.10E-01

U-235 J 1.40E-02 J 1.50E-02 U 1.40E-02

U-238 J 1.40E.02 J 1.10E+00 -- --

SB016 N01071 U-234 J,DL 2.70E-02 J 3.50E+00 -- --

U-235 J 1.80E.02 J 1.70E.01 -- --

U-238 J_DL 3_20E-02 J 3.20E+00 -- --

Metals (mglkg)

SB012 N01971 Manganese -- 7.20E-04 -- 1.44E+02 -- --

Silicon -- 1.3dE+00 -- 7.25E+02 -- --

Strontium -- 9.90E.04 J 6.50E + 00 -- --

"The result (concentration) and qua_r arechangedif the ANAP sample concentration is less than five times
the detected field blank concentration (EPA 1989a).



_F_ __mou ofAN_ _ _ _ _o_ a_____ _
(using•smlse_t-tern)

Standard
Number Deviatkm

of Mean of Minimum Maximum C_.Modmed Confidence
Analyte Duplicates Difference Difference Diffe_aee Difference T.statistic Leve_

I3-234 2 -5.00E.03 2.90E.01 -2.10H.01 2.00E.01 -O.07A 1.6

U-Z35 2 -l_3E-01 6.72E_ -2.00E.OI -l.0_-01 -3.211 80.8

U-238 2 -2.50E-01 7.07E-02 -3.00E-01 -2.00E-01 -5.000 87.4

N'ttrme/N'urim(mglk£)

Nitrate 2 -I.60E+01 2_6E+01 -3.20E+01 0.00E+00 -l.00O 50.0

Nitrite 2 -L60E+0_ 2.26E+0_ -3.20_+m 0.00E+00 -L000 5O.0

A_m_num 2 -1.15E+03 3.61E+03 -3.70E+0"J 1.40E+03 -0.451 27.0

Antimony 1 -I.OOE.OI -- -I.OOE-OI -I.OOE-OI -- --

Arsenic 2 6.45E-01 2.05E-01 5.00E-01 7.90E.01 4.448 85.9

Barium 2 1.80E+00 4.24E-01 1.50E+00 2.10E+00 6.000 89.5

Beryllium 2 5.00E.02 2.83E-02 3.00E.02 7.00E.02 2.500 75.8

Cadmium 2 -3.00E-02 0.00E+00 -3.00E.02 -3.00E-02 -- _

Cak_um 2 3.13E +03 4.28E+03 1.07E+02 6.15E+03 1.035 51.1

Chron_um 2 -I.03E+01 1.93E+01 -2.39E+01 3.40E+00 -0.751 41.0

Cobalt 2 -9.50E-01 2.62E +00 -2.80E +00 9.00E-01 -0.514 30.2

2 -530E+00 7.78E+00 -I.08E+01 Z00E-01 -0.964 48.8

Iron 2 .8__0E+02 1.12E+04 .8.80E+03 7.10E+03 -0.107 6_



F3.(maeme)

Standard
Number Deviation

of Mean of Minimum Maximum Calculated
Analyte Duplicates Difference Difference Difference _ T_t_ Level"

Lead 2 3.87E+01 3.63E+01 130E+01 6.44E+01 1.506 62.7

Lithium 2 -I.00E+01 1.50E+01 -2.06E+01 6.(g)E-01 -0.943 48.1

Magnesium 2 1.34E+03 1.85E+03 3.00E+01 2.64E+03 1.023 50.7

Manganese 2 5.95E+01 7.28E+01 8.00E+00 1.11E+02 1.155 54.6

Molylxlenum 2 -5.00E-02 7.07E-02 -1.00E-01 0.00E+00 -1.000 50.0

Nickel 2 .2.10E+00 3.39E+iX) -4.50E+00 3.00E-01 -0.875 45.8

Phosphefus 2 5.60E+01 5.94E+01 1.40E+01 9.80E+01 1.333 59.0

Potassium 2 9.00E+01 2.55E+02 -9.00E+01 2.70E+02 0.500 295

Selenium 2 -8.50E-01 7.07E-02 -9.00E-01 -8.00E-01 -17.000 963

Silicon 2 1.40E+01 4.67E+01 -I.90E+01 4.70E+01 0.424 25.5

Silver 1 4.00E-02 -- 4.00E-02 4.00E-02 _ _

Sodium 2 3.05E+00 1.48E+00 Z00E+00 4.10E+00 2.905 78.9

Strontium 2 2.75E+00 3.46E+00 3.00E-01 5.20E+00 1.122 53.7

Thallium 2 -1.50E-01 7.07E4)2 -2.00E-01 -1.00E-01 -3.000 79.5

Vanadium 2 -2.95E+00 7.14E+00 -8.00E+00 2.10E+00 -0.584 33.7

Zinc 2 4.65E+00 5.59E+00 -&60E+00 -7.00E-01 -1.177 557

" The confidence level (% CL) at which the mean ditference (sampleminusduplicate)isnotdifferent from zero, i.e., the _ at which the mean sample
cooceatmtkm is the same asthemean duplicateconcentraion.A valueof95.0 in this co.rim would be interImm_ as a 95% _ thatthereisa sta_
between the mean sample ccmcentmtkm and the mean duplicate concentmtk_
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TableF.4. Temtativelyidentifiedcompoumlsfoundin the ANAP dataset

Number of Total PcrcentalC Number Mcsn Minimum Maximum
Tentatively Samples Number of ,qsmldm of TIC TIC TIC
Idendfied where TICs" of VOC where TICs TIC Conc. Conc. Conc.

Compound were found Samples were found Results (mg/kg) (mg/kg) (mg/kg)
i i iii ii i i ii

2d[mlq[mm_ 2 10 20.0 2 1.81E-01 9.10E-02 2.70E-01

d_mme 1 10 10.0 1 4.80E-02 4.80E-02 4.80E-02

die_fl bem:e_ 1 10 10.0 1 1.70E-4}1 1.70E-01 1.70E-01

ethyl _ 1 10 10.0 1 3.10E-01 3.10E-01 3.10E-01

1 10 10.0 1 7.30E-03 7.30E-03 7.30E-03

methyl _ 1 10 10.0 1 7.00E-O3 7.00E-03 7.00E-03

mdmmm dimethyl- 1 10 10.0 1 3.30E-01 3.30E.01 3.30E-01

ulmowu ethyl dimethyl. 1 10 10.0 2 1.60E-01 1.40E-01 1.80E.01
benzene

mg_mmmethyl methyl- 1 10 10.0 1 1.80E-01 1.80E-01 1.80E-01
bemm_

mgmmm methyl mmesm 1 10 10.0 1 9.00E-02 9.00E-02 9.00E-02

mgmmm me_W! Wol_- 1 10 10.0 1 1.80E.01 1_0E-01 1.80E-01
benmm

uukno.mmmUyt- 1 lO lO.O 1 1.'m_..Ol 1.70E-01 1.70_-01
(_)benm_

unknmm methyl. 1 10 10.0 1 1.10F..-01 1.10E-01 1.10E-01
(mmi_yimayi)qr¢_

unknown U-imethyl- 1 10 10.0 1 1.40F_.-01 1AOF_.-01 1.40F_.-01

i IHI

"TICs = Tentatively Identified Compounds



.____ _F.._ C__ls_ _ ANAP _ _ _-,p _u_

Median LCBgS Median UCB95 LCBg5 Median UCBg5 Is ANAP Median
Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence

of ANAP Nolichucky NoUchucky Nolichuck'yDismalGap DismalGap DismalGap BoundsorBelow
Analyte Detection Data Datab Data Data* Data/, Data Datac Lower Bound.?a

Rad/on_t/d_ 0,c//g)

U-234 18/19 1.10E+00 1.06E+00 1.28E+00 1.55E+00 7.76E-01 9.37E.01 1.13E+00 Within
Bounds

U-235 18/19 1.10E-01 5.94E-02 7.13E-02 8.55E-02 6.60E-02 7.92E-02 9.50E-02 _

U-238 19119 1.10E+00 I.ISE+00 1.28E+00 1.43E+00 9.16E-01 1.02E+00 1.15E+00 Below
Lower
Bound

N'uratelN'mite(mgll_)
Nitrate 14/19 7.80E-01 _

Nitrite 14/19 7.80E-01 -- -- -- -- -- -- _ c_

Metals(me,i_)

Aluminum 19/19 3.08E+04 1.97E+04 2.22E+04 2.50E+04 1.84E+04 2.07E+04 2.32E+04 _

Antimony 0/7 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 19119 9.99E+01 5.81E+01 7.54E+01 9.78E+01 7.63E+01 9.91E+01 1.29E+02 Within
Bounds

Beryllium 19/19 1.10E+00 6.41E-01 7.86E.01 9.64E-01 6.37E-01 7.81E-01 9.57E-01 _
Cadmium 0/19 6.80E-01 _

Calcium 19/19 3.88E+03 4.37E+02 6.89E+02 1.08E+03 8.60E+02 1.25E+03 1.81E+03 _

Chromium VI 19/19 3.94E+01 2.30E+01 ZSOE+01 3.40E+01 2.08E+01 2.47E+01 2.92E+01 _
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Median LCB_ Median UCBg$ LCB_ Median UCB_ IsANAP Median

Frequency for for BSCP for BSCP for BSCP for BSCP for BSCP for BSCP Within Confidence

of ANAP Nolichucky Nolichucky NoUchucky DismalGap DismalGap DismalGap BoundsorBelow
Analyte Detection Data Datab Data Datac Datab Data Datac Lower Bound._

Cobalt 19/19 1.62E+01 1.09E+01 1.44E+01 1.92E+01 1.09E+01 1.45E+01 1.93E+01 Within
Bounds

19/19 1.90E+01 9.21E+00 1.17E+01 1.49E+01 1.27E+01 1.61E+01 2.05E+01 Within
Bounds

L_on 19/19 3.32E+04 2.40E+04 2.79E+04 3.24E+04 2.53E+04 2.94E+04 3.42E+04 Within
Bounds

Lead 16/16 1.16E+01 1.22E+01 1.75E+01 2.51E+01 1.49E+01 2.03E+01 2.77E+01 Below
Lower
Bound

Lithium 19/19 2.20E+01 8.55E+00 1.09E+01 1.40E+01 1.22E+01 1.62E+01 2.14E+01 --
_o

Magnesium 19/19 4.92E+03 1.67E+03 2.01E+03 2.41E+03 2.37E+03 2.85E+03 3.42E+03 --

Manganese 19/19 5.36E+02 4.77E+02 6.53E+02 8.95E+02 7.28E+02 9.97E+02 1.37E+(r3 Below
Lower
Bound

Molytx/enum 1/19 1.50E+00 .......

Nickel 19/19 3.13E+01 1.39E+01 1.73E+01 2.14E+01 1.89E+01 2.35E+01 2.91E+01 --

Nickel (salts) 19/19 3.13E+01 1.39E+01 1.73E+01 2.14E+01 1.89E+01 2.35E+01 2.91E+01 --

Phosphorus 19/19 3.47E+02 .......

Potassium 19/19 4.35E+03 2.42E+03 2.95E+03 3.59E+03 1.89E+03 2.30E+03 2.80E+03 --

Selenium 0/19 2.04E+01 4.45E.01 5.65E-01 7.18E.01 ....

Silicon 19/19 6.13E+02 2.23E+02 2.45E+02 2.69E+02 4.60E+02 5.06E+02 5.56E+02 --

Silver 0/7 8.20E-01 .......



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 Con_lena_

of ANAP Nolichucky Nolichuck7 Nol/chuc_ Dismal Cap Dismal Gap Dismal Gap Bounds or Below
Analyte Detection Data Datab Data Dam* Da-_ Data Datac Lower Bound.P/

Sodium 5/19 7.03E+01 .......

su_nfium 19/19 1.78E+01 3.32E+00 4.55E+00 6.25E+00 5.51E+00 7.93E+00 1.14E+01 --

l"nsmum 0/19 4.30E+00 -- -- -- 4.90E-02 1.65E.01 5.56E.01 --

Vanadium 19/19 3_E+01 2.83E+01 3.24E+01 3.71E+01 2.98E+01 3.42E+01 3.91E+01 Within
Bounds

Zinc 19/19 6.29E+01 3.07E+01 3.79E+01 4.68E+01 4.10E+01 5.06E+01 6.26E+01 --

I,I,I-T_ 0/3 130E-02 --
ethane

l,l,2,2..Tetmchloro- 0/3 1.30E.02 .......
ethane

I,I,2-T_ 0/3 130E-02 .......
ethane

l,l-Dichloro- 0/3 1.30E-02 .......
ethane

I,I-D_ 0/'3 1.30E-02 ........
elhene

1,2-_ 0/3 130E-02 .......
ethane

1,2-D_ 0/'3 1.30E-02 .......

2-Butanone 0/3 7.00E-03 .......



Median LCB_ Median UCB_ LCB_ Median UCB_ Is ANAP Median
Frequency for forBSCP f_ BSCP f_ BSCP forBSCP forBSCP forBSCP Within

of ANAP Nolichu.ciky Nolichucky Nolichuc_ Dismal Oap Dismal Gap Dismal Gap Bounds or Below
D_ec_ Data Data" Dm D.U_ D_ Dm D_ Lo_ _d._

2.H_muue 0/3 130E.02 .......

4-Meth_ 0/3 130E.02 .......

1/3 120E-02 .......

Beazene 0/3 130E-02 .......

B_omodirMom- 0/3 130E-02 .......
methane

on 1_B_ .......

0/3 1.30E-02 .......
Disulfide

Carboa 0/3 1.30E-02 .......
T_

C_0ro_aze_ 0/3 130E-02 .......

Chloroethane 0/3 130E-02 .......

Chlomfotm 0/3 1._ .......

Chioromethaae 0/3 130E-02 .......

DI_ 0/3 1.30E-02 .......
chlct,oraetllm_

Eth_.beazene 0/3 1.30E-02 .......

Methylene 0/3 130E.02 .......
Chicr_
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Median LCB_ Median UCB_ LCB_ Medim UCB_ b ANAP Median
Freqt.,eocy for forBSCP forBSCP forBSCP forBSCP forBSCP forBSCP WithinConfidence

of ANAP ND_ _ No_hu_ No_chu_ DismalGap _ Cap D_a Cap Boundsor_Detection Data Data Dat_ _ Dam Dat_ Lo_r Bo_d._
Styrene 0/'3 1.30E.02 _

Tetrachlom- 0/3 1.30E.02 _ _

Toluene 0/3 1.30E.02 _

Trichlom- 0/3 1.30E-02 _ _

Vinyl 0/3 1.30E-02 _ _

Xylene, (meta.., 0/3 1.30E.02 _ _

pete-) .... ._
Xyk_, (crtho-) 01"3 1.30P..02 _ _ _
cis-l,2-_ 0/3 1.30E-02 __ __

cir,-l,3-Dk:hlcm- 0/3 1.30E.02 _ _

tral_ 1,2-Dk:hloro- 0/3 1__30E.02 _

trans-l,3-_ 0/3 1.30E4Y2 _ _

• Bsce = BacksroundSoU(_m_erizatm Project(EnersyS_+ms_c).
' LCB95 = _95% _ Bound on Median
"UCB95 = Upper 95% _ Bound on Median

• If an ANAP analyte median concentratkm falls within the UCB95 and the LCB95 bounds (or below the LCB95) of the BSCP data (for either the Dismal Gap or theNolk:huckyfmnatim),thatana_e is_ tobebackgroend.
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TableF_qb.ComparisonofANAP datawithANAl'nitrate/nitrltebar.kgmunddata"
ii _ , i,, inl nl n,i i ii i i

1_. ANAP Bckgrnd. Bclqlrnd. Sample Sample
Frequency Frequency Lower95% Bckgrnd. Upper9S% Lower95% Sample Upper95%

of of C,L,on Mean C.I..on C.L.on Mean C.L.on

AMlyte Detection Detection Mean C.onc. Mean Mean Conc. Mean
iiiii i ii . HI , i i , ii s,i , ,H, ,11 i

Nimm_INigr_(ragks)

Nitrate 0/3 14/19 $.00E-01 5.00E-01 $.00E.01 1.34E+00 3.88E+00 6.42E+00

NiL'Ite 0/3 14/19 $.00E-01 5.00E-01 5.00E-O1 1.34E+00 3.88E+00 6.42E+00
i i IslH iiii iii i mH ,n ill i,ii ,i i

• The 9_'confidence intervals on means (,6,NAPdata meansversusbackground data means)do not overlap; therefore, the ANAP
nitrate/nitrite concentrations are greater than these concentrations found in baclqground.



Minimum % ofTom

[ktected Ond Oral _ _ %o/Total _ %ofTotal _
Com_m_on RfD SlopeF_'_.or,SlopeFscSo¢ OralTcsicity N_cstcmo_mic OralTmkity_ _ l_b_tion F'mal

Amdy_ (pCL_ m_k,4_) (m_ql.d) [(mlk_4_..d)4l [(mj_,rqB.d)4] Score Oral _ _ Oral _ T,',,,,__'_'ty_ _ D-_._--:_.-:_"

u-_ 130E+01 ..........

u-_ 7._E-01 ..........

U-23Sb 5_oE+oo ..........

N'm'ate¢ :L_0_+01 1.6E+00 -- -- ZOOH+01 0.11 .....

N'_'i_ 320E+01 1.0B-01 _ -- 3.20E+02 I.,'_. .....

_aaJ ,_
L70E+00 5.0R-_ 43E+00 8.4E+00 3.40H+02 1.90 731E+00 I00.00 1.43H+01 0.61 -- "_

Chromima VI 5.&._E+01 5.0E._3 -- 4.1E+01 1.13E+04 6_..90 -- -- Z31E+03 99.39 --

Mcip_dmnm 1.40B+OI 5.0H-03 -- -- 2.80H+03 1S.64 .....

Nkkel 5.30_+01 ZOH-02 -- -- 2.&..'q_+03 14.80 .....

Nk:k_ (nlts) _ S.311E+Ol ZOE-02 -- -- 2.65E+0_" 14.80" .....

Stromium 7.0¢_+01 &0E-01 -- -- l.ISE+02 0.66 .... Eliminate

Zinc 1.18E+02 3.0E-01 -- -- 3.93E+02 2.20 .... FJimiMte



(m mmn)

Mmim_ %_To_
Oral Oral lalmlmioa N_ _dT_ _ _dToml _
RfD Slope Fa_mr Slope F_ _ Tc_iW Noncarc/t_ea_ Ot-d Tinily C_tio_nje !_ w_,_tion F'ml

6.40E-02 1.0F_I -- -- 6.40F_1 0.00 .... Eliminate

To_ ,Soo_ t._E+Oe -- 73XE+_ -- _+_ --

tat (t_A X_
l, Became the manimm i,mope, me gelmed Io tim ANLAPMle ope_ no mmlci_acreeninlwu perf_ lhey will remainon the quantitative COPC list for this BRA.
c Based on me tmic/ty ,ueeaiog criteria (E;PA 1989,), nitme and Mtriteca,, be eliminated from the qmmimive ANAP COPC list; ho,az,v_, since these analytes are knmm COPC for

t_ AlCAP _ tt_ not be _ _ t__ COPC ti_ fog _ BR_. ,_
d _ _ is the onl_ noa_ COI_[_ia tlds/l_H/IJ_dataEt a_dllu ond dope_, _ _ t_ _ _ _ _ _ f_ __ _

egpnNre via _ or darmal emmmgt;theregot_ _ wgl not be d_inated from the qmatJta_ COPC _ f_ _ O_
"TI_ mattardmt_a_ orM tcgk_ .core for ntdml _lt_ _ _ the nine _-.lue _ that ._,_ for aid_ O.e.. noorM RfD for nid_ nl'.a _ availM_ therefore, the oral Rfl3 for

nid_ wm reed for nid_ mira). The _ of total m_ oral acores fro-nk:tzl mira _ also as_gn_ _ _ _ _ _t f_ _ _ _ _ _ m 1_ _ _ _
are m_t im:lud_ in tl_ summation.

f 1'1_ m_l zcm'edo_ noz_ Uzezczidty zeore_ zdd_ mlet.
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Table F.7. Cmnlmrimnof ANAP no_ _ concentratiomwith residemialPROs"

ill IRI ,| ,,I U I I I I. ,, I I ,ll ,, I , I I I ,r , ,,, ill , I I

Noncarcinolenic Cm'ctnolpmlc Catcinolenic
Frequency Representative Rmidential Rmidemial R_dential

of Concentrationb Inlmtion PRO lnltmtlon PRO Inlmtion PRO
AnMyte Detection (mlpeq) for HI - 1 for Risk - 104 for Risk - 104

I II ii iiiii i ii I i i i iiiiii i I i Ii i i i i |1 iiii iii

Memb

Antimony 0/7 3.00E+00 1.1E+02

Cadmium 0/19 7.40E-01 1.4E+02

Selenium 0/19 2.32E+01 1.4E+03

Silver 0/7 9.20E-01 1.4E+03

1,1,Z2,.TetmcMoroethane 0/3 6.20E.4}2 3.2E+02 $.2E+00

1,13,.Tdchleeomhane 0/3 6.20E-02 1.1E+03 1.1E+03 I.IE+01

1,1-Dtchlmoet_ne 0/3 6.20E-02 2.'/E +04

l,l-Dlchlomethene 0/3 6.20E-02 2.5E+03 1.1E+02 1.1E+00

1,2-D_ 0/3 6.20E4}2 7.0E+02 7.0E+00

1,2-D_ne 0/3 6.20E.02 9.4E+02 9.4E+00

2-Butanoae 0/3 6.20E-02 1.6E + 05

4.Methyl.2-pmtmmae 0/3 6.20E.02 1.4E+04

]kmme 0/3 6.20E-02 Z2E+03 Z2E+01

Bmmodkh.tommethne 0/3 6.20E-02 $.5E+03 1.0E+03 1,0E+01

Bmmoform 0/3 6.20E-02 $.5E+03 &IE+03 8.1E+01

Bromometba_ 0/3 6,20E4r_ 3_E+02

Disulfide 0/3 6.20E-e2 2.7E+04

Tetrachiodde 0/3 6.20E.4)2 1.9E+02 4.9E+02 4.9E+00

Ctdm'olxazme 0/3 6.20E-02 5.5E+03

Cbioreethaae 0/3 6.20E-02

Chlm_onn 0/3 6.20E.02 Z7E+03 1.0E+04 1.0E+02

C_lommethaae 0/3 6.20E-02 4.9E+03 4.9E+01

0/3 6.20E-02 $.5E+03 7.6E+02 7.6E+00

Bthytbmzme 0/3 6.20E4}2 Z7E+04

Methyime _ 0/3 6.20E-02 1.6E+04 8.5E+03 8JE+01

S_eae O/3 630E-02 5._E+04

T_ 0/3 630E-02 Z'/E+03

Toluene 0/3 6.20E4}2 5.5E+04

X_me_(otto-) o/3 6_oE-o2 _xe+0s
¢M.l,2-Dichlmomhmw 0/3 6,20E-02 Z"/E+03

tnms.l,7,,.Dichkx_tem 0/3 6_0E-02 $_E+03

• Prellmln_ Remedlation Ooab (PROs), for the r_dmial land me mmrto (ialp_tlon of rail p, thtW), mleutatedfor •
tar_ rkk of 10_ and 10_ for _ and a tarllet hazard index of I fro"nonmrc_tno_a_

lq_mmtattv¢ _ntration b amiped m themaximum madmeaed Inalyte concentration. All sna_/te concentrations
8re below PRO concentrat/c_
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• Table F.& ANAP mmdetegtal _ that can be ewduated qualitatively'
llllill ill,ii lllll l i ill i Jl ,, , , , ........ , .,,.,.,. ,., ,, ,, ,lllllll i ii j, ,

Frequency Repre_entatlve
of Concentration_

Analym Detection (ms/kg)
111111 [ " i illii I i li i I il iii

Thallium 0/19 4.90E+00

l,l,l.Trlchkx_tlm_ 0/'3 6.20E-02

2.Haamme 0/3 6.20E.02

Trtehlor_tl_ne 0/'3 6.20E.02

Xylenc, (recta-,pera.) 0/3 6.20E.02

cis-l,3-_ne 0/3 6.20E..02

tram,.1,3-Dkblcwowopene 0/3 6.20E.02
I I ii1! i I IIIIIII II II I ii I II i iiii Ii i ii iiiii iiii I i II IIII iiii iii iii

"Then analyteconcentrattomcannottg comparedwithpreliminaryremediattongoals(PRC3s)becauseneither
tmtcityvelum areImcm'n(i.e.,m_e facton norreferencedmea). Theseanalym arenot believedto bemmciated
wirethe ANAPWocesaend willnot be evaluatedfurtherin this BRA.
bThemWcsentativccc_mntrationisresignedasthemaximumntmdetectedccmcentratlon.



_(IIJ _lOd
qVAO_ dVNV NO _NH_4Od_O_ T__

D XI(INHddV



Internal Correspondence G-3
in , , ,, ,, .................... , ...,,, ,, , I I : I III IIHIIINNII IlU I i[ i i iii ii uulnlnl ilUl _ ii

MARTIN MARIETTA INEROV SYSTEMS, INC.

October 7, 1987

W. D. Walker

Sol1 and Water A_alvses - Abandgned 3-Inch Acid Line

As part of the Utilities Relocation ZZZ package, Rust is removing several

sections of abandoned acid llne to the north and northwest (N_) of Building
9201-5N. With the exposure of the N_ section of line, the llne 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.

uamuJu

Uranium, % 235 .27

Uranium, Total (rag/L) .185

Nitrate (rag/L) 20

* pH 6.7
* Conducr.ivlty (ms/cm) 550

* Field measurements

The nitrate level of the water trapped in the acid line at this location
prevented the outright es_tying of the line. A saddle valve was installed,
and on September 25, 1987, this section of llne was drained and pumped by

£nviro_ontal Management personnel. The water was containerized and removed
got treatment.

Three composite soil samples were taken from around this section of acid

llne and submitted to the Y-12 Lab on September 30, 1987. These analytical
results are listed below.

_a.mle _umbers

Parameters _ 002

Uranium, % 235 .82 1.25 .60

Uranium, Total (ug/g) i.20 .I.80 2.80

Nitrate (ug/g) 3.7_ 2.30 <l.0

pH 6.6 7.8 7.1



W. D. Walker G-4
Ocr.ober 7, 1987
Page 2

The soil results indicate no apparen_ problem w£ch leakage in this section
of acid line. The physical condi_ion of _he line would suppor£ _his, as
there _s no visual sign of corrosion or a breakage.

D. E. Bohrman, 9704-I, MS-I, Y-12 (4-7536) - NoRC

DEB: ssh

co: C. W. Kimbrough
F. E. Klrkpa_rlck
L. L. McCauley
File - DEB



!-"';------- .................. ..__._._----_ \ ",\:" " \ " i";'" __/9 / _1
.___------- ..... - \ \, ",.". ../ _,x../ / ,.,

"'--'- ...... ,,_ " \ ......... ,I........-_.. c_...::..--=--_ , \ ;

. _ _ \ ------_ _ ........ .... -- ....

,_ _-_--._/L__r_-_.._---/-,/,J,.........=======================================
im ,'_',-,J_ -......-:-'-'--"-' "-'"

.._.__..--_--------- _.. i/9- - .....:':"_": ":_'---it /L_-. R! III _]_-'_" .........

I .....--------__--_____ ,_-----.......L_I ! _,__ I l
_ !----- __._ .... - ..... _ :..-___ _ __ Ir -J iI,--4_ _ ......

,.. _ I__ I! .........-'=Is-, '"7'; i"--......--:--__------:-,-_-:-............. -"

P--I lttlii.l_ t| _i.,_o_*,_ot_,,,s NITRICY-12AcIDPLANTpIPELIIE•..---- NI]RICACIDPIPELINE 0-50. 100 _ k_lemotkmo/Corporole

•--'-- REMOVEDNITRICACIDPIPELINE SCALE:l" = 100' _II I

Fill- G.I. _tions or ©omposite soil samples.





Fig. G.3. Exposed pipeline.





DOE/OR/01-1214&D2

• DISTRIBUTION

1. D.T. ikll
2. V.J. Brnmback
3. M.F.P. DeLozter
4. S.D. Ensterltng
5. C.D. Goins
6. J.T. Grnmsld
7. P.J. Hal_'y
& R.M. Hill
9. C.G. Hudson

10-.11. A.K. Lee
12-16. D.M. Matteo

17. L W. McMahon
l& if, M. Nelson
19. H.C. Newsom

2022, M.J. Norris
23. B.D. Nourse

24--25. P.T. Owen

26. O.E. R_ner
27. C.M. Smith
28. R.J. Spence
29. T.S. Ttson
30. B. Vaaa
31. C.S. Walker
32. D.R. Watkins
33. R.W. Weigel
34. L E. White
35. R.K. Whlte
36. C.H. Willdnson

37. Central Research Llbrany
38-42. ER Document Management Center

43. Y-12 ER Document Management Center
44. Y-12 Central Files

45-54. S. L Lankford, DOE Oak Ridge Operations Omce, P.O. Box 2001, Oak Ridge, TN 37831-
8541

55-56. R.L. Nace, Branch Chief, Nonenrichment Facilities, Oak Ridge Program Division, Office of
Eastern Area Programs, Office of Environmental Restoration, EM-423, Trevion 2, U.S.
Department of Energy, Washington, DC 20585

57. R.C. Sleeman, DOE Oak Ridge Operations Office, P.O. Box 2001, Oak Ridge, TN 371D1-
8541

58-59. H.M. Thron, Chief, Enrichment Facilities, Oak Ridge Program Division, Office of Eastern
Area Programs, Office of Enviromental Restoration, EM-423, Trevion 2, U.S. Department
of Energy, Washington, DC 20585

60-61. J. Archer, Jambs Engineering, 800 Oak Ridge Turnpike, Suite C102, Oak Ridge, TN 37830
62. Sheldon Meyers, Jambs Engineering, 800 Oak Ridge Turnpike, Suite C102, Oak Ridge, TN

37830

63. S. Iklding, Radian Corporation, 120 South Jefferson Circle, Oak Ridge, "IN 37830
64. D.W. Swindle, Radian Corporation, 120 South Jefferson Circle, Oak Ridge, TN 37830
65. Greg Schank, Science Applications International Corporation, 800 Oak Ridge Turnpike,

P.O. Box 2502, Oak Ridge, TN 37830



j I
!

I t




