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BACKGROUND

This limited field investigation (LFI) report summarizes the data collection and
analysis activities conducted during the 100-DR-1 Source Operable Unit Li-x and the
associa.-J qualitative risk assessment (QRA), and makes recommendations on the
continued candidacy of high-priority sites for interim remedial measures (IRM). The
results and recommendations presented in this report are generally indepen.ucent of future
land use scenarios. This report is unique in that it is based on Hanford-specific

ents discussed in the Hanford Federal Facility Agreement and Consent Order (Tri-
_ \greement) (Ecology et al. 1990), the Hanford Site Baseline Risk Assessment
. ology (HSBRAM) (DOE-RL 1993b), the RCRA Facility Investigation/Corrective
) es Study Work Plan for the 100-DR-1 Operable Unit (DOE-RL 1992a), and the
Hanford Site Past Practice Strategy (HSPPS) (DOE-RL 1991), described and justified in
the {r~‘ord Federal Facility Agreement and Consent Order Change Package, dated May
16, 19. . (Ecology et al. 1991), and emphasizes initiating and completing waste site
cleanup through interim actions.

A LFI Report is required, in accordance with the HSPPS, when waste sites are 0
be considered for IRM. The purpose of the report is to identify those sites that are
recommended to remain as candidates for IRM, provide a preliminary summary of site
characterization studies, refine the conceptual model as needed, identify contaminant-
an. .Jcation-specific applicable or relevant and appropriate requirements (ARAR), and
provide a qualitative assessment of the risks associated with the sites. This assessment
includes consideration of whether contaminant concentrations pose an unacceptable risk
that warrants action through IRM. An IRM is defined by the HSPPS in broad terms and
is not restricted to limited- or near-term actions. Interim remedial measures are
intended to achieve remedies that are likely to lead to a final Record of Decision
(ROL,,. The final decision to conduct an IRM will rely on many factors including: risk,
Al R, future land use, point of compliance, time of compliance, a bias-for-action, and
the threat to human health and the environment.

The unit managers assigned all known and suspected areas of contamination in
the 100-DR-1 Operable Unit either a high- or low-priority, as listed in Table ES-1. The
classification of sites was based on the collective knowledge of the three parties and
information contained in existing work plans. The site classification decisions were made
during joint meetings with the three parties and are documented by meeting minutes that
are part of the administrative record. Sites classified as high-priority pose risk(s) through
one or more pathways sufficient to recommend a streamlined action via an IRM. Low-
priority sites do not pose risks sufficient to recommend streamlining.

The 100-DR-1 Operable Unit is one of four operable units associated with the
100 D/DR Area at the Hanford Site. The 100-DR-1, 100-DR-2, and 100-DR-3 Operable
Units address contaminant sources while the 100-HR-3 Operable Unit addresses
contamination present in the underlying groundwater. The 100-DR-1 Operable Unit
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generally low in concentration or are likely to be laboratory artifacts. Contamination
concentrations and locations determined through the intrusive investigations generally
cont..___ historical information (where available, i.e., not all of the sites were previously
investigated) such as documented in Dorian and Richards (1978). If data was available
from other analogous facilities, it was evaluated for the applicable sites in the 100-oR-1
Operable Unit. No 100-DR-1 sites showed contamination that would warrant an
expedited response action (ERA).

QUALITATIVE RISK ASSESSMENT

A QRA was performed for the high-priority sites. Conservative assumptions, such
as highest reported contaminant levels from either the LFI or historical data base were
u“--7 The QRA provides estimates of human health risks assuming either low-
fr or high :que _ w and includes considerations such as the attenuation of
ex  al dose provided by layers of clean gravel fill that overlie many sites. The QRA
identifies the major human health risk to be external exposure from the radionuclides
%Co, ¥'Cs, *?Eu, and "*Eu. The QRA also provides environmental hazard quotient
(EHQ) risk estimates for many of the 100-DR-1 high-priority sites.

IRM RECOMMENDATIONS

The 100-DR-1 high-priority sites were evaluated using the following criteria to
identify sites recommended to continue as IRM candidates; a detailed discussion of the
criteria is provided in Section 5.2 of this report:

J 11ie QRA provides risk estimates for human health and the EHQ ratings.
Sites with high or medium risks to human health for the low-frequency use
scenario are recommended to continue as IRM candidates. High risk
corresponds to an incremental cancer risk (ICR) greater than 1E-02.
Medium risk corresponds to an ICR between 1E-04 and 1E-02. Low risk
corresponds to an ICR between 1E-06 and 1E-04. Very low risk
corresponds to an ICR of less than 1E-06. Sites with an EHQ rating
greater than 1 are also recommended to continue as IRM candidates.

. If contaminants at a waste site exceed a chemical-specific ARAR, that site
is recommended to continue as an IRM candidate. The Washington State
MTCA Method B concentrations are potential ARARs for soil
contamination, as discussed in Section 3-26 of this report and in the 100
Area Feasibility Study, Phases 1 and 2 (DOE-RL 1992b). Model Toxics
Control Act Method B regulatory limits for soil contaminant concentrations
are utilized because they are the standard method and are conservative.

J If LFI results indicate that a site is a current source of groundwater

contamination then the site is recommended to continue as an IRM
candidate.
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Radionuclide contamination at the 116-DR-1 site was expected at the 11.0 ft
interval (Dorian and Richards 1978), as shown by Figure 3-11. Field screening data
collected during the LFI revealed the presence of radionuclide contamination at the
14.8 ft to 22.8 ft interval. The maximum activities detected occur in the 14.8 ft to 17.5 ft
interval. The activity values decrease with increasing depth.

Two sites which are located in the other 100 Area source operable units and were
considered to be analogous to the 116-DR-1 site have been examined thus far by the
LFIs. These sites are 116-H-1 and 116-B-1. 116-DR-2 is also considered to be
analogous to 116-DR-1. To assess the concept that these sites are analogous, a
comparison of radionuclide and chemical analytical results from the LFI samples from
the four sites follows. The radionuclides contaminants present in samples from the three
sites are similar. Chromium is a potential contaminant of concern in three of the four
sites. Chromium is not a potential contaminant of concern at site 116-DR-2; ca”— um
and silver are. At site 116-H-1, As, Cr, and Pb are considered potential contaminants of
concern. Volatile organic compounds were found at all four sites. The compounds
detected are acetone, methylene chloride and toluene. Semi-volatile compounds were
detected in three of the four sites, but there was little consistency of compounds between
the sites. No PCBs or pesticides were found at the four sites. Based upon review of the
data these sites are considered analogous.

3.6.5 Groundwater Assessment

There are no monitoring wells in the vicinity of 116-DR-1 from which
groundwater data can be compared and assessed.
3.7 116-DR-2 LIQUID WASTE DISPOSAL TRENCH NO. 2

This trench was 46 m (150 ft) x 3 m (10 ft) x 6 m (20 ft) deep. It was in use frc
1952 to 1967  d received effluent from the 116-D-7 (107-D) and 116-DR-9 (107-DR)
retention basins after 118 . 6 (105-D) and 118-L-2 (105-Liv) had outages caused by

ruptured fuel elements.

In addition to radionuclide contamination, an estimated 40 kg (88 Ib) of sodium
dichromate was disposed into this trench.

Figure 3-2 shows the location of the 116-DR-2 site and the approximate location

of the vadose zone borehole. One borehole was placed near the influent end of the
trench. Figure 3-12 is a summary diagram of the LFI borehole data and historical data.
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14.0 ft interval. Cobalt-60 was detected in the interval from 10.0 ft to 13.5 ft. The
activity detected was less than 1 pCi/g. Europium-152 was detected in the interval from
8.0 ft to 19.5 ft. The maximum activity detected was 30 pCi/g at 12.0 ft. Europium-154
was detected in the 10.0 ft to 14.0 ft interval. The activity detected was less than

2 pCi/g.

3.8.3 Conclusions

Volatile organic compounds methylene chloride and toluene were detected in
samples collected and analyzed from the 116-D-2A site during the LFI. Historical
records do not indicate that methylene chloride or toluene were disposed of in the
100-DR-1 Operable Unit. Although toluene and methylene chloride are most likely
attributable to sampling media or lab contamination the analyses were not flagged with
the "B" qualifier to indicate laboratory contamination. The pesticide endrin was detected
in the sample collected and analyzed from the 12.0 ft to 15.0 ft interval. No other
organic compounds were detected. No n  Is or inorganic compounds were detected in
concentrations above the Hanford Site background 95% UTL. Historical data for
organic and inorganic, nonradionuclide constituents are not available for comparison.

The 116-D-2A site was not sampled previously, therefore there is no historical
data to review for comparative purposes or expected presence of radionuclide
contamination. Field screening data and geophysical logs collected during the LFI
indicate the presence of radionuclide contamination. Field screening results revealed the
presence of radionuclides in the 10.0 ft to 13.0 ft interval. Data from the geophysical
logs revealed the presence of radionuclides in the 5.0 ft to 19.5 ft interval. The
maximum activity detected (**’Cs) exceeded 200 pCi/g in the 9.0 ft to 14.0 ft interval.
Analytical results from the three soil samples collected and analyzed show that the
maximum activities detected were from the 10.0 ft to 13.0 ft interval, and that in general,
the activities of the radionuclides detected decrease as depth increases.

There are no analogous sites from other source operable units that have been
exc.._ned  L..s as yet.

3.8.4 Groundwater Assessment

Monitoring well 199-D5-17 is the upgradient well to site 116-D-2A. Monitoring
well 199-D5-12 is the downgradient well to site 116-D-2A. The concentration of Cr is
greater in samples collected from the downgradient well samples than those detected in
the upgradient well samples. The *H concentration is lower in samples from the
downgradient well than those detected in samples from the upgradient well.
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program. The tank was 1.25 m (4 ft) in diameter by 3.5 m (12 ft) long. The capacity
was approximately 3800 ¢ (1000 gal). During the removal process the site was surveyed
for beta, gamma and alpha activities. The results of the survey were less than
background activity. During the removal activities of the tank, the top of the tank was
estimated to be 1.25 m (4 ft) to 1.5 m (5 ft) below existing grade.

Figure 3-3 shows the location of the 130-D-1 site and the approximate location of
the vadose zone borehole. One borehole was placed in the waste site. Figure 3-20 is a
summary diagram of the LFI borehole data.

3.15.1 Geology

The 130-D-1 site is characterized as having a gravelly sand interval from 0.0 ft to
10.0 ft, sandy gravel from 10.0 - 15.0 ft, sand from 15.0 - 32.2 ft, gravelly sand again from
32.2 to 33.5 ft, and sandy gravel from 33.5 ft to 37.0 ft, the total depth of the borehole.

3.15.2 Seoil Samples

Four soil samples were collected and submitted for chemical and radionuclide
analysis during this LFI.

3.15.2.1 Chemical Analysis. Toluene was detected in two samples, BO18C7 (10.0 -

11.4 ft) and BO18DO0 (25.0 - 27.0 ft) having concentrations (6 and 2 ug/Kg, respectively).
Methylene chloride and acetone were detected in the sample BO18D0 having
concentrations of 6 and 77 ug/Kg, respectively and their concentrations are above the
CRQL. Table 3-59 presents the analytical results.

The semi-volatile organic compounds butylbenzyl phthalate and bis(2-ethylhexyl)
phthalate were detected having concentrations (2600 and 5500 ug/Kg, respectively)
above the “QL, in the sample BO18C6 (10.0-11.4 ft bis). Di-n-butyl phthalate and
diethyl ' \late were detected having concentrations (..J and 130 pg/-_., respectively)
less than the __. _L in sample .J18D0 (25.0 - 27.0 ft bls). Di-n-butyl phthalate was
below the CRQL in BO18C6 also. Table 3-60 preser the summary of the analy al
results.

Th esticide aldrin was detected in the sample BO18D3 (30.2 - 32.2 ft) having a
concentration (7.5 ug/Kg) below the CRQL. Table 3-61 presents the analytical results.
No PCB compounds were detected.

Lead was detected in the samples BO18C6 (10.0 - 11.2 ft) and BO18C7 (duplicate
of BO18C6) having concentrations (18.8 and 19.2 mg/Kg, respectively) above the
Hanford Site background 95% UTL (Table 3-62).

3.152.2 Radionuclide Analysis. Table 3-63 presents the summary of radionuclides

detected in the four samples collected and analyzed from tt* site during tt ~ 1. The
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3.15.5 Groundwater Assessment

There are no upgradient or downgradient monitoring wells located near the
130-D-1 site. Thus an assessment of the potential impact to groundwater cannot be
made.

3.16 108-D DEMOLISHED OFFICE BUILDING

This building was located just north of the 103-D fuel-element storage building
and has been demolished. The building was a large structure with three floors and a
basement, approximately 40 m (132 ft) long, 10 m (32 ft) wide, and 12.5 m (41 ft) high.
The building was used as an office complex and decontamination and repair shop for
contaminated reactor process tube replacement equipment.

3.16.1 Geology

The 100-DR-1 LFI did include a test pit excavation and sample collection activity
from underneath a sewer line located at the site. Samples were collected from
approximately 5 ft below grade. There is no geological description : m this LFI activity
but it is assumed that the site is underlain by sands and gravels similar to that
encountered at other waste sites.

3.16.2 LFI Data

Because the nature of the 100-DR-1 LFI performed at this site, data are not
available for the following:

o physical properties of the soils
o field screening for VOCs
. ge . 1iys  borehole logs.

3.16.3 Soil Samples

Three soil samples were collected for chemical and radiological analysis from this
site. The samples were collected from approximately 5 ft below grade, underneath a
sewer line.

3.16.3.1 Chemical Analysis. No VOCs, semi-volatile compounds, PCB compounds or
pesticides were detected. No metals were detected in concentrations above the Hanford
Site background 95% UTL.

3.16.3.2 Radiological Analysis. Table 3-64 presents a summary of the radionuclides
detected in samples collected from the 108-D site. The following radionuclides were
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. physical properties of soils
] field screening for VOCs and radiological contamination
. geophysical borehole logs.

3.17.2 Soil Samples

Three soil samples were collected and submitted for chemical and radionuclide
analysis from this site.

3.17.2.1 Chemical Analysis. The volatile organic compound toluene was detected in
sample BO18T3 (4.0 ft bls) and in BO18T4 (duplicate of BO18T3) having concentrations
less than the CRQL, i.e., 1 and 1 ug/Kg, respectively. Table 3-65 presents a summary of
the analytical results.

Semi-volatile organic compound di-n-butyl phthalate was detected in samples
BO18T3, BO18T4 and BO18T6 (3.0 ft bls) having concentrations below the CRQL, i.e,,
170, 93, and 120 ug/Kg, respectively. Table 3-66 presents a summary of the analytical
results.

No PCB compounds or pesticides were detected.

Barium was detected in concentrations above the Hanford Site background 95%
UTL in both samples and the duplicate. The concentrations were 659, 556, and
666 mg/Kg, respectively.

3.17.2.2 Radionuclide Analysis. Table 3-67 presents a summary of the radionuclides
that were detected from the sodium dichromate tanks site. Potassium-40 were detected
in all three samples, and “*Th and ?*Ra were detected in BO18T4 and BO18T6.

3.17.3 Conclusions

Toluene was detected in two samples collected and analyzed from the LFI
activities at the sodium dichromate tanks site. Historical records do not indicate that
toluene was disposed of at the 100-DR-1 Operable Unit. Although toluene is most likely
attributable to sampling media or lab contamination the analyses were not flagged with
the "B" qualifier to indicate laboratory blank contamination. The source of the semi-
volatile compounds detected is unknown. Phthalate esters are typical laboratory
contaminants. Barium was detected in concentrations above the Hanford Site
background 95% UTL and is considered a potential contaminant of concern. Historical
data for organic and inorganic, nonradionuclide constituents are not available for
comparison.

Radionuclide contamination is present at the sodium dichromate tanks site.
Potassium-40, **Ra and ?*Th were detected in samples collected from the site during
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. field screening for VOCs
J geophysical borehole logs.

Five wipe samples were collected and submitted for chemical and radionuclide
analysis. Wipe sampling of the interior concrete floor was conducted using gauze pads
moistened with deionized water, hexone/acetone (50/50) and methylene chloride/
acetone (50/50) over a measured area of 1m® (10.8 ft?). Prior to sampling, an HPT
surveyed the building using a Geiger-Mueller detector. Two contaminated locations
were identified by the survey. One location registered 1000 cpm (near the southeast
door entrance) and the second location registered 3000 cpm (northeast corner of the
building, caged area). As a result of the survey, these two locations were chosen for
sample collection. A third site was chosen, located near the southwest door entrance. A
duplicate sample was collected from the site near the southeast door. Figure 3-22 shows
the sample locations. Figure 3-23 shows how the sample locations were sampled for the
specified analyses.

3.18.2.1 Chemical Analysis. The herbicide 2,4-D was detected in two of the samples
collected and analyzed during the LFI. Table 3-68 presents the analytical results. The
concentrations detected were both below the CRQL. The following metals were
detected in four samples: Al, Ba, Ca, Cd, Cr, Cu, F Hg, K, Mg, Mn, and Zn. Lead
and Vn were each detected in three samples, As and Na were reported in two samples,
and Co and Ni were reported from one sample. Table 3-69 presents a summary of the
analytical results.

3.18.2.2 Radionuclide Analysis. Gross alpha and gross beta were detected in all the
samples. Activities for gross alpha ranged from 1.04 to 358 pCi/sample. Activities for
gross beta ranged from 5.56 to 2670 pCi/sample. Cobalt-60, *’Cs, *Eu, '*Eu and *'Am
were detected in one sample having the following ¢ Ivities: 4.83, 2770, 30.9, 2770 and
32.2 pCi/sample, respectively. Americium-241 was detected in one sample having |
activity of 32.2 pCi/sample. Table 3-70 presents a summary of the analytical results.

ening. An HPT surveyed the building using a Geiger-M1 "er
11.-0e. '0 locations were identified as contaminated, registc...1g
, respectively.
3.18.3 Conclusions
The analytical data from the LFI show that there is radionuclide contamination,
herbicide contamination and metals contamination present inside the 103-D building.
3.18.4 Groundwater Assessment
There are no groundwater monitoring wells in the vicinity of this site. Thus, an

assessment as to whether or not this site is potentially impacting the groundwater cannot
be made.
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323.1 Geology

The 100-DR-1 LFI did not include a field investigation of the process effluent
pipelines. It is assumed that the process effluent pipelines are underlain by sands and
gravels similar to that encountered at other waste sites.

3.23.2 LFI Data

Because the 100-DR-1 LFI did not include a field investigation of the process
effluent pipelines data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils

field screening for VOC and radiological contamination
geophysical borehole logs.

3.23.3 Conclusions

No historical sampling data for the process effluent pipelines are available. It was
not sampled during the 1976 radiological investigation (Dorian and Richards 1978).

3.23.4 Groundwater Assessment

Because of the extensive nature of the process effluent pipelines system across the
site, and the proximity to the other waste sites in question, an assessment as to whether
or not the pipc’" s -~> contributing to groundwater contamination cannot be made. It
can be ass ned that due to the leaks/unplanned releases that have occurred in the past,
that the potential exists that the pipelines may have been a contributor to the current
impact on groundwater.

3.24 107-D AND 107-DR SLUDGE DISPOSAL TRENCHES (5)

Five sludge trenches were excavated around the 116-D-7 (107-D) and 116-DR-9
(107-DR) retention basins to dispose of accumulated sludges from the basin bottoms
while the basins were being repaired in 1953. The trenches were covered with clean soil
when work was completed. Material from the area of the trenches was used as fill in the

116-D-7 and 116-DR-9 retention basins when they were undergoing deactivation (Dorian
and Richards 1978).
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3252 LFI Data

The 100-DR-1 LFI performed a very limited investigation of the 1607 D-4 site,
data are not available for the following:

o physical properties of soils
o geophysical borehole logs.

3253 Soil Samples

Three soil samples were submitted for chemical and radionuclide analysis.
However, the data submitted for analysis was never validated. Thus, there are no
che—*-al or radiological data to evaluate for this low-priority site.

3.25.3.1 Field Screening. Field screening was performed for both VOCs and beta-
gamma radiation. There were no detections of VOCs or beta-gamma radiation above
background.

3.25.4 Conclusions

Three soil samples were collected and submitted for analysis during the LFI for
site 1607-D-4. The data were never validated, thus an evaluation cannot be made
regarding the potential contamination at this site. Site 1607-H-4 was sampled during the
100-HR-1 LFI. This site is considered analogous to site 1607-D-4, so the data from
1607-H-4 are evaluated and used to support the conclusions for site 1607-D-4.

The chemical analysis of the soil samples taken from the test pit at the 1607-H-4
septic tank indicates no contamination of the soil in the leach field. However, a sample
taken from inside the septic tank discharge pipe did indicate contamination. This
contamination consisted of several heavy metals (Ba, Cu, Pb, and Zn) at levels above the

95% PNA Is. iuel sere « ected in
conc PPM. iue pusdcides 44 .., 44-I'"E, and gamma-

chlordane were detected at levels of less than 1 mg/Kg in the sample taken from the
discharge pipe.

The soil samples taken directly from the test pit, the 1607-H-4 septic tank and
leach field cont~‘~ed no radionuclide contamination above typical background levels.
The sample taken from the septic tank discharge pipe did contain small amounts of *’Cs
and "?Eu (0.67 pCi/g and 1.2 pCi/g, respectively).

Heavy metals, small amounts of PNAs, and radionuclide contamination were
found in a sample taken from the discharge pipe of the 1607-H-4 septic tank. No
contaminants were detected in the soil samples taken from the test pit in the septic tank
leach field. This si~7ests that there may be isolated areas of concentrated contaminants
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Table 3-7. Pesticides/PCBs Detected in 116-D-1B
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18D3
Sample Depth 0.0-2.0

Aldrin 7.5 I
T = Value estimated,

concentration less than contract
required detection limit.

3T-7
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Table 3-8. Metals and Inorganics in 116-D-1B Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18DS | BO18D7 | Hanford UTL
Sample Depth 140-163 | 170196 | 0% o S
Chromium 30.4 BB 279

Lead 22,0 16.3 14.7

Zinc 106 BB 79

BB = Below Hanford Upper Threshold Limit
* = Hanford Site Background: Part 1 Soil Background for
Nonradioactive Analyses, DOE-RL 1993a
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Draft A

Table 3-11. Semi-Volatile Organic Compounds Detected in 116-D-6
Vadose Soil Boring Soil Samples
\ (concentrations in ug/Kg) (depths in feet)

| Sample Number BO5X06
L Sample Depth 15.0-17.5
======r
Chrysene 62’
Benzo(b)fluoranthene 59’
Di-n-octyl phthalate 38’
I = Value estimated, concentration
less than contract required detection
limit.
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Table 3-12. Radionuclides Detected in 116-D-6 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO5X06 | BO5SXO07
Sample Depth 15.0-17.5 | 20.0-22.5
Gross Alpha 8.4% 7.8%
Gross Beta 29% 238
Carbon 14 .0036* 23%
Potassium 40 11 1.7
Radium 226 897 .98’
Thorium 228 69’ 755
Uranium 235 .0066% .0032%
Uranium 238 3R 091*
Plutonium 239 .000S* 00072}
Americium 241 00538 .0048%

® = Value marked as rejected in validation
because of r—-sing calibration data.

! = Value estimated, concentration less than
contract required detection li— .

3T-12



| DOE/RL-93-29
Draft A

Table 3-13. Semi-Volatile Organic Compounds Detected in 116-D-7
| Vadose Soil Boring Soil Samples
(concentrations in pg/Kg) (depths in feet)

Sample Number BO1897 BO18B0
Sa.r:gle Depth 4.2-73 ___28.3-?328_
Di-n-butyl phthalate ND 89’

Phenol 350' ND

! = Value estimated, concentration less than
contract required detection limit.
ND = Not detected
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Table 3-14. Metals and Inorganics in 116-D-7 Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

ample Number | BO1897 | BO18B0. | Hanford UTL
ample Depth 4770 | 283308 | % f%H

Chromium 5160|3490 | 279

' = Value estimated, concentration less than contract required
detection limit.

* = Hanford Site Background: Part 1 Soil Background for
Nonradioactive Analytes, DOE-RL 1993a
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Table 3-15. Radionuclides Detected in 116-D-7 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

‘l Sample Number BO1897 BO18B0 | BO18B1
Sample Depth | 4.7-7.0 28.3-30.8 | 34.0-36.6
Gross Alpha ND 5.3 6.4’
Gross Beta 37 2.9' 38’
Carbon 14 43 ND ND
— Potassium 40 8.7 12.5 15.8
— Strontium 90 19 ND 057
Cesium 137 9.55" ND ND
Radium 226 ND 585’ 749’
Thorium 228 538 449’ 56'
Uranium 235 00428 .0046" 015®
Uranium 238 18R A3R .18%
Plutonium 239 016" .0043% .0056"
Americium 241 .0028* 012} .0032%
R = Value marked as rejected in validation because of
missing calibration data.
! = Value estimated, concentration less than contract
required detection limit.
ND = Not detected

3T-15



DOE/RL-93-29
Draft A

Table 3-16. Volatile Organic Compounds Detected in the 116-DR-9A
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18HS5 | BO18H6 | BO18H7 | BO18H9 | BO18J0
S-—nle Depth 19.5-21.5 | 24.0-26.5 | 24.0-26.5 | 34.4-36.9 | 34.4-36.9
Acetone ND ND ND ND 27
Methylene Chloride ND ND ND ND 16’
Toluene 11 U U 4 ND |
! = Value estimated, concentration less than contract required detection limit.

ND = Not detected
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Table 3-17. Semi-Volatile Organic Compounds Detected in the 116-DR-9A
Vadose Soil Borehole Soil Samples

ND = Nor aetected

(conc ‘rations *~ ug/" 1) (depths in feet)

Sample Number | BO18H2 | BO18H3 | BO18H4 | BO18HS | BO18H6
le Depth 43-6.8 9.0-11.8 14.8-172 | 19.5-22.1 | 24.0-2
bis(2-ethylhexyl) | 90’ 220’ ND ND ND
phthalate .
Butylbenzyl ND ND 1200 430 320’
phthalate
Di-n-butyl ND 36’ 2200 2200 ND
phthalate
pentachloro ND ND ND ND 56’
" nol

pyrene ND ND ND ND 350
! = Value timated, concentration less than contract required detection limit.

BO18H7

g

3

ND
ND

BO18HS8 "

ND

82’
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Table 3-18. Pesticides/PCB Detected in the 116-DR-9A
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18HS

Sample Depth 19.5-22.1 J
Arochlor 1260 | 21

' = Value estimated, concentration is
less than detection limit.
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Table 3-19. Metals and Inorganics in 116-DR-9A Vadose Soil Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18GY9 | BO18H2 Hanford UTL
95% of 95th*

Sample Depth 0.8-3.0 |4.3-63
Arsenic BB 12.4% 8.92
Cadmium 68’ ND | .66

= Value marked as rejected in validation because of
mlssmg calibration data.
= Value estimated, concentration less than contract
required detection limit.
BB = Below Hanford Upper Threshold Limit
ND = Not detected
* = Hanford Site Background: Part 1 Soil Background for
No~1dioactive Analytes, DOE-RL 1993a
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Table 3-21. Volatile Organic Compounds Detected in the 116-DR-9B
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18J1 | BO18J3
Sample Depth | 1140 __ 8.0-111
Methylene Chloride | ND 4

Toluene 3 ND

I

I = Value estimated, concentration less
than contract required detection limit.
ND = Not detected
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Table 3-22. Semi-Volatile Organic Compounds Detected in the 116-DR-9B
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18J1 BO18J3
Sample Depth 1.14.0 8.0-11.1
Anthracene 150’ ND
Benzo(a)anthracene 130’ ND

B Benzo(b)fluroanthene 120’ ND
Benzo(k)fluroanthene 95’ ND
Benzo(g,h,i)perylene 85’ ND
Benzo(a)pyrene 110 ND
Chrysene 140 ND
Fluoranthene 240° ND
Indeno(1,2,3,cd)pyrene | 76’ ND
Pyrene 240’ 38’
’ = Value estimated, concentration less than
contract required detection limit.
ND =£ detected
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Table 3-23. Metals and Inorganics in 116-DR-9B Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18J2 | BO18J8 Hanford UTL
Sample Depth 5575 |31.0336 95% of 95th

Cadmium ND 1.10 66
Chromium 30 | BB 279

ND = Not detected

BB = Below Hanford Upper Threshold Limit

* = Hanford Site Background: Part 1 Soil Background for
Nonradioactive Analytes, DOE-I"" 1993a
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Table 3-25. Volatile Organic Compounds Detected in 116-DR-9C
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18K0 | BO18K2
Sample Depth 0.0-2.0 9.6-12.2 |
Acetone ND 55
Toluene | nD v
Trichloroetnene 6 ND

T = Value estimated, concentration less than

contract required detection limit.
ND = Not detected
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Table 3-26. Semi-Volatile Organic Compounds Detected in 116-DR-9C
Vadose Soil Boring Soil Samples

(concentrations in ug/Kg) (depths in feet)

Sample Number BO18K0 | BO18K1 | BO18K2 | BO18D1 { BO18D2 “
Sample Depth | 0.9-2.0 i(_)—7.4 9.6-12.2 | 29.9-32.7 | 34.7-37.5
Benzoic acid ND ND ND 74’ ND
bis(2-ethylhexyl) phthalate | ND 61 77 4800 5200
Butylbenzyl phthalate ND 36’ ND 1900 2200
Diethyl phthalate ND ND ND 34 ND
Di-n-butyl phthalate ND 2900 ND 1000 2200
2-Nitrophenol 350’ ND ND ND ND
Pentachlorophenol 53’ ND ND ND ND

ND = Not detected

! = Value estimated, concentration less than contract required detection limit.
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Table 3-27. Pesticides/PCB Detected in 116-DR-9C
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18K0
0.0-2.0

Arochlor 1260 130

Sample Depth

T = Value estimated,
concentration less than contract
required detection limit.
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Table 3-28. Metals and Inorganics in 116-DR-9C Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Hanford UTL
95% of 95th*

BO18D2
34.7-36.7

BO18K2
9.6-11.6

Sample Number

Sample Depth

Cadmium ND 1.2 .66
Chromium 73.40' BB 279
Nickel 37 BB 253

ND = Not detected

' = Value estimated, concentrations is less than the detection
limit.

BB = Below Hanford Upper Threshold Limit

* = Hanford Site Background: Part 1 Soil Background for
Nonradioactive Analytes, DOE-RL 1993a
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Table 3-30. Volatile Organic Compounds Detected in 116-DR-1

Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1885

Sample Depth 14.8-17.5

Methylene Chioride | ND

Toluene 3!

BO1887
| 19.0-22.3

1J

ND

contract required detection limit.
ND = Not detected

3T-30
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Table 3-31. Semi-Volatile Organic Compounds Detected in 116-DR-1
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1887 BO1889
Sample Depth 19.0-22.3 | 24.3-27.1
Benzoic Acid ND 250'
4-chloro-3 methylphenol | 38’ ND
2 Chlorophenol 47 ND
1,3 Dichlorobenzene 48’ ND

| 1,4 Dichlorobenzene 37 ND
T = Value estimated, concentration less than
contract required detection limit. -
ND = Not detected_
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Table 3-32. Metals and Inorganics in 116-DR-1 Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number | BO1885 | BO1887 | Hanford UTL
Sample Depth 148175 | 190222 | 0% °Of W
Chromium 186’ BB 27.9
Silver 3.50* 33" 2.7

| Zinc | 109 BB 79

® = Value marked as rejected in validation because of missing
calibration data.

' = Value estimated, concentration less than contract required
detection limit.

BB = Below Hanford Upper Threshold Limit

* = Hanford Site Background: Part 1 Background for
Nonradioactive Analytes, DOE-RL 1993a
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Table 3-33. Radionuclides Detected in 116-DR-1 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO1885 | BO1887 | BO1888 | BO1890 | BO1889
Sample Depth 14.8-17.5 | 19.0-22.2 | 24.3-27.1 | 29.0-31.5 | 24.3-27.1
Gross Alpha 5.6" 2.6" 528 o* SR
Gross Beta 160* 49* 26° 34% 25*%
Carbon 14 .084F% AR .082*% O1% S53%
Sodium 22 9.91 61 NR NR NR
Potassium 40 20 8.42' 9.84' 10.2 10.3’
Cobalt 58 14.1 ND ND ND ND
Cobalt 60 23.1 1.59’ ND ND ND
Strontium 90 10 22 1.7 .16 1.7
Technetium 99 I1R S3R ND ND or

‘ Cesium 137 147|288 |ND 198 | ND
Europium 152 258’ 13.3 323’ 339 336’
Europium 154 25.7 1.59 NR NR NR
Radium 226 ND ND .66’ ND 924/
Thorium 228 ND 508’ 428’ 433 464’
Uranium 235 013’ 013’ 0051 ND ND
Uranium 238 2! 19 A1 0.12' 13
Plutonium 239 82! A1 0 o1t .0
Americium 241 15 .034' .0024% _ .013“_ .0094%
R = Value marked as rejected in validation because of missing calibratic
? a=tai’a1ue estimated, concentration less than contract required detection
limit.
ND = Not detected
NR = Not reported
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| Draft A

Table 3-34. Volatile Organic Compounds Detected in 116-DR-2
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18F7 | BO18F7
30.0-32.0 | 35.0-37.0

Acetone 10 22
Methylene Chloride | 9 |8

Sample Depth
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Table 3-35. Semi-Volatile Organic Volatiles Detected in 116-DR-2
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18F4
Sample Depth 19.6-22.6

Di-n-butyl phthalate 35’

! = Value estimated, concentration
less than contract required
detection limit.
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Table 3-36. Metals and Inorganics in 116-DR-2 Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18F3 | Hanford UTL
95% of 95th*

Sampln Nanth ]40_17 0
Cadmium 1.10' .66

L Silver 3.7 | 27

R = Value marked as rejected in validation
because of missing calibration data.

T = Value estimated, concentration less than
contract required detection limit.

* = Hanford Site Background: Part 1 Soil
Background for Nonradioactive Analytes,
DOE-RL 1993a
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Table 3-37. Radionuclides Detected in 116-DR-2 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number
Sa_mple Depth
Gross Alpha
Gross Beta
Carbon 14
Sodium 22
Potassium 40
Chromium 51
Cobalt 60
Zinc 65
Strontium 90
Technetium 99
Cesium 134
Cesium 137
Europium 152
Europium 154
Radium 226
Thorium 228
Thori 2
Uranium 238
Plutonium 239
Americium 241

BO18F3

| 14.0-17.0

8.2%
3708
83%
979’
10/
NR
3.75
ND
78’
ND
ND
233’
24
2.53
ND
ND
N
17
14/
26!

BO18F4

19.6-22.6

3R
200%
68"
ND
9.09’
NR
567"
ND
L1
ND
ND
177
6.39'
ND
ND
ND
N
14!
034
0055’

BO18FS5
24.0-27.0 |

2.1%
39®
128
NR
NR
NR
NR
NR
92

ND
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

BO18F6
24.0-27.0

4.77
24.3
-6.14
NR
8.733
<63.68
.1106
<.2892
4

34
<.07204
154

NR
4069
3665
4833
NR
NR
NR

BO18F7
30.0-32.0 |

5.7%
32k
.19

[

3EE5 3

.99
LR

5% 33

NR
NR
NR
NR
NR
NR

BO18F8
35.0-37.0

3.1F
32k
.0066"

55AR R

1.7

I

NR
N

NR
NR
NR

® = Value n - xed as rejected in validation because of missing calibration data.

! = Value estimated, concentration less than contract required detection limit.
ND = Not detected
NR = Not reported

< = less than contract required detection limits
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Table 3-38. Volatile Organic Compounds Detected in 116-D-2A
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO5X03 | BO5X05
Sample Depth 17.0_-20.0 22.5-25.0
Methylene Chloride | 3’ ND

| Toluene ND =_2J ]

! = Value estimated, concentration less than
contract required detection limit.
ND = Not detected
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Table 3-39. Pesticides/PCB Detected in 116-D-2A
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO5X02
Sample Depth 12.0-15.0

16’

! = Value estimated,
concentration less than contract
required detection limit.
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Table 3-40. Radionuclides Detected in 116-D-2A Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO5X02 | BOSX03 [ BO5XO05
Sample Depth 10.0-13.0 | 17.0-20.0 22.5-25;‘

| Gross Alpha 4.4% 2.6% 6.8%

i Gross Beta 290* 63% 22F
Carbon 14 044% -.096* -228
Sodium 22 214 NR NR
Potassium 40 10.7 13.4' 8.54'
Cobalt 60 162 ND ND
Strontium 90 26 36 33
Technetium 99 .058% .08 ND
Cesium 137 105’ 19.9' 1.07
Europium 152 6.87 1.26' ND
Europium 154 5.01 ND ND
Radium 226 13’ ND ND
Thorium 228 377 .63 423’
Uranium 235 .0084* .0054*% 017*
Uranium 238 A3% 18% 0928
Plutonium 239 1.O% 147 014}
Americium 241 BS | .015% .0006" |
® = Value marked as rejected in validation because of
missing calibration data.

I = Value estimated, concentration less than contract
required detection limit.

ND = Not detected

NR = Not reported




| DOE/RL-93-29
Draft A

Table 3-41. Volatile Organic Compounds Detected in 116-D-9
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18G1 | BO18G2
Sample Depth 17.3-209 | 24.6-27.8
Acetone 60 39
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Table 3-42. Radionuclides Detected in 116-D-9 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO18G1 | BO18G2
Sample Depth 18.0-20.8 | 25.0-27.8 |
Gross Alpha 238 2.9%
Gross Beta 20% 25%
Carbon 14 26’ A5R
Potassium 40 739’ 9.35’
Strontium 90 2.9 .088’
Radium 226 355’ 726’
Thorium 228 352 479
Uranium 238 .18’ 2R
Americium 241 0061 ND

R = Value marked as rejected in validation
because of missing calibration data.

! = Value estimated, concentration less than
contract required detection limit.

ND = Not detected
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Table 3-43. Volatile Organic Compounds Detected in 132-D-3
Vadose Soil Borehole Soil Samples
(concentrations in pg/Kg) (depths in feet)

Sample Number BO1T36

Sample Depth 25.0-27.0

Toluene
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Table 3-44. Semi-Volatile Organic Compounds Detected in 132-D-3
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1T37
Sample Depth 35.0-36.8
butylbenzyl phthalate 590’
diethyl phthalate 100’
di-n-butyl phthalate 4300’

T = Value estimated, concentration
less than contract required
detection limit.
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Table 3-45. Pesticides Detected in 132-D-3
Vadose Soil Borehole Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1T37
Sample Depth 35.0-36.8

Heptachlor 8.4%

———————T—C—

® = Value marked as rejected
in validation because of missing
calibration data.
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Table 3-46. Radionuclides Detected in 132-D-3 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO1T3S | BO1T36 | BO lTﬂ
Sample Depth 19.8-21.8 | 25.0-27.0 | 37.0-38.6

| Gross Alpha 3.1R 3R 3.9*

Gross Beta 238 218 21%
Carbon 14 - 128 0768 0338
Potassium 40 10.5 9.22' 10.7
Strontium 90 15 2.7 018
Technetium 99 - 138 ND ND
Radium 226 927 699 ND
Thorium 228 49 472 448
Uranium 235 .0058* 0042} 0078
Uranium 238 13R AR A7R
Plutonium 239 007 .0005* .00028*

L Americium 241 O1R .0014* 0031} J
® = Value marked as rejected in validation because of
missing calibration data.

! = Value estimated, concentration less than contract
required detection limit.

| ND = Not detected ]
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Table 3-47. Volatile Organic Compounds Detected in 116-D-5
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

BO18B9
20.0-21.5

S-—ole Number

Sample Depth

Trichloroethene
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Table 3-48. Radionuclides Detected in 116-D-5 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

" Sample Number BO18B9 | BO18CO
Sample Depth 20.0-22.0 | 25.0-27.0
Gross Alpha 8.9% 5.T°
Gross Beta 33R 28
Carbon 14 4R 270
Potassium 40 12/ 12’
Strontium 90 .047 ND
Radium 226 891 75
Thorium 228 592 49
Uranium 235 00138 00558
Uranium 238 A28 AT7R
Plutonium 239 of 00678
Americium 241 .0013% -.008%
® = Value marked as rejected in validation
because of missing calibration data.

! = Value estimated, concentration less than
contract required detection limit.
ND = Not detected )
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Table 3-49. Semi-Volatile Organic Compounds Detected in 116-DR-5
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18C2
Sample Depth 25.0-27.0
bis(2-ethylhexyl) phthalate | 5500
Butylbenzyl phthalate 2100
Di-n-butyl phthalate 1900

! = Value estimated, concentration
less than contract required detection
limit.
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Table 3-50. Pesticides/PCB Detected in 116-DR-5
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

BOlSCTI
25.0-270

2.1

Sample Number

Sample Depth
Dieldrin

! = Value estimated,
concentration less than contract
required detection limit.
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Table 3-51. Radionuclides Detected in 116-DR-5 Vadose Soil Borehole Soil Samples

DOE/RL-93-29

Draft A

(concentrations in pCi/g) (depths in feet)

Sample Number BO18C1
Sample Depth 20.3-22.5
Gross Alpha 4.7*
Gross Beta 30%
Carbon 14 NR
Potassium 40 13’
Strontium 90 24
Cesium 137 ND
Radium 226 752
Thorium 228 559
Uranium 235 002
Uranium 238 A28
Plutonium 239 002*
Americium 241 .0048F

BO18C2
25.0-27.5

8.9%
36"
.084*
13.5'
21
.03
.807'
657’
00417
14F
.0019*
.0026"

R = Value marked as rejected in validation
because of missing calibration data.

! = Value estimated, concentration less than
contract required detection limit.

ND = Not detected
NR = Not reported
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Table 3-52. Volatile Organic Compounds Detected in 116-D-3
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18GS8
Sample Depth 19.4-22.4

| 100

2-Butanone

! = Value estimated,.
concentration less than contract
required detection limit.
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Table 3-53. Semi-Volatile Organic Compounds Detected in 116-D-3
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18G5 | BO18GS8
Sample Depth1 14.0-17.0 | 194-22.4
bis(2-ethylhexyl) phthalate | 100’ 45’
Di-n-butyl phthalate 140’ 37"

! = Value estimated, concentration less than
contract required detection limit.
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Table 3-54. Metals and Inorganics in 116-D-3 Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18GS | Hanford UTL
Sample Depth 15.0-17,0 | 9% of 95th

l Silver 3.40 2.7 |

* = Hanford Site Background: Part 1 Soil
Background for Nonradioactive Analytes,
DOE-RL 1993a
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Table 3-55. Radionuclides Detected in 116-D-3 Vadose Soil Borehole Soil Samples

Draft A

(concentrations in pCi/g) (depths in feet)

Sample Number BO18GS | BO18GS8
Sample Depth 15.0-17.0 | 19.5-22.4
Gross Alpha 2.1% 218
Gross Beta 21R 19*
Carbon 14 5% 18R
Potassium 40 8.92' 8.99’
Strontium 90 ND .085
Technetium 99 34R 43R
Radium 226 512 685’
Thorium 228 17 49’
Uranium 238 17 .16’
Americium 241 .0043% 013R

® = Value marked as rejected in validation
because of missing calibration data.
! = Value estimated, concentration less than
contract required detection limit.

ND = Not detected
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Table 3-56. Volatile Organic Compounds Detected in 116-D-4
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1892
Sample Depth 10.0-12.5

4-methvl-?-pentannne | 4’

! = Value estimated,
concentration less than contract
required detection limit.
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Table 3-57. Semi-Volatile Organic Compounds Detected in 116-D-4
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO1891
Samo};&pth 3.0-55 |
Fluoranthene 37

Pyrene 37

! = Value estimated, concentration
less than contract required
detection limit.
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Table 3-58. Radionuclides Detected in 116-D-4 Vadose Soil Borehole Soil Samples

Draft A

(concentrations in pCi/g) (depths in feet)

“ Sample Number
Sample Depth

Gross Alpha
Gross Beta
Potassium 40
Strontium 90
Radium 226
Thorium 228
Uranium 235
Uranium 238
Americium 241

BO1892
10.0-12.5

1.6}
258
9.69'
46’
S4
425’
0044
15
0031

BO1895 ]
20.5-23.0

4.7}
238
9.09'
13
731
39
ND
084
ND

® = Value marked as rejected in validation
because of missing calibration data.

! = Value estimated, concentration less than
contract required detection limit.

ND = Not detected
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Table 3-59. Volatile Organic Compounds Detected in 130-D-1
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18C7 | BO18DO0
Sample Depth 10.0-11.4 | 25.0-27.0

Acetone ND 77
Methylene Chloride ND 6

Toluene 6 2!
_—eeeee
! = Value estimated, concentration less than contract
required detection limit.

ND = Not detected
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Table 3-60. Semi-Volatile Organic Compounds Detected in 130-D-1
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

“ Sample Number BO18C6 | BO18DO
Sample Depth 10.0-11.4 | 25.0-27.0
bis(2-ethylhexyl) phthalate 5500 ND
butylbenzyl phthalate 2600 ND
Diethyl phthalate ND 130’
Di-n-butyl phthalate 2100 130/

’ = Value estimated, concentration less than contract required
detection limit.
ND = Not detected
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Table 3-61. Pesticides/PCB Detected in 130-D-1
Vadose Soil Boring Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18D3
Sample Depth 30.2-32.2
Aldrin 7.5

! = Value estimated, concentration less
than contract required detection limit.
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Table 3-62. Metals and Inorganics in 130-D-1 Vadose Borehole Soil Samples
Above the Hanford Site Background 95% Upper Threshold Limit
(concentrations in mg/Kg) (depths in feet)

Sample Number BO18C6 | BO18C7 | Hanford UTI

18.8 19.2 14.7

Sample Depth

* = Hanford Site Background: Part 1 Soil Background for
Nonradioactive Analytes, DOE-RL 1993a
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Table 3-63. Radionuclides Detected in 130-D-1 Vadose Soil Borehole Soil Samples
(concentrations in pCi/g) (depths in feet)

Sample Number BO18C7 | BO18C8 | BO18C9 | BO18D0
| Sample Depth 10.0-11.2 ] 15.0-17.0 | 20.0-22.0 | 25.0-27.0 |
Gross Alpha 1.0 1.6 S2R 1.0%
Gross Beta 25 22 15} 21°
Carbon 14 .0036% .0036" 013% 067}
Potassium 40 9.23' 9.54' 8.75' 9.07'
Strontium 90 ND ND ND .083
Technetium 99 1.1 1.0 ND ND
Radium 226 .83 ND ND 583’
Thorium 228 572 S7 398’ 401
Uranium 235 0046* 011* .0056* .0079*
Uranium 238 3R 1SR 2R 2R
Plutonium 239 .00062% .004* .00088* .00092%
Americium 241 .00067* .00055% .00087* .0054*
® = Value marked as rejected in validation because of missing
calibration data.
! = Value estimated, concentration less than contract required
detection limit.
ND = Not detected
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Table 3-64. Radionuclides Detected in 108-D Test Pit Soil Sample
(concentrations in pCi/g) (depths in feet)

Sample Number BO18W0 | BO18W1 | BO18W2
Sample Depth 5.0 5.0 5.0

W Carbon 14 -7.5 -117 39*°
Potassium 40 13* 2R 12.1
Radium 226 STR S9% 877
Thorium 228 828 5% 681

| Thorium 232 21% 74% NR

R = Marked as rejected in validation because of missing
calibration data.

! = Value estimated, concentration less than contract required
detection limit.

_NR = Not reported
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. Volatile Organic Compounds Detected in Sodium Dichromate
Tanks Site Test Pit Soil Samples
(concentrations in pg/Kg) (depths in feet)

Sample Number BO18T3 | BO18T4
Sample Depth 4.0 4.0

Toluene 1 1!

! = Value estimated, concentration less than
contract required detection limit.
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Table 3-66. Semi-Volatile Organic Compounds Detected in Sodium Dichromate
Tanks Site Test Pit Soil Samples
(concentrations in ug/Kg) (depths in feet)

Sample Number BO18T3 | BO18T4 | BO18T6

Sample Depth 4.0 4.0 130
Di-n-butyl phthalate | 170’ 93’ 120

—-————————-——‘

} = Value estimated, concentration less than contract
required detection limit.
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Table 3-67. Radionuclides Detected in Sodium Dichromate
Tanks Site Test Pit Soil Samples

(concentrations in pCi/g) (depths in feet)

Sample Number BO18T3 | BO18T4 | BO18T6
Sample Depth 4.0 4.0 3.0
Potassium 40 10.2' 10.5 12.8'
Radium 226 ND 0.61' 0.773'
Thorium 228 0.495' 0.576' 0.586'

! = Value estimated, concentration less than contract
required detection limit.
ND = Not detected

3T-67



DOE/RL-93-29
Draft A

Table 3-68. Pesticides Detected in Wipe Samples Collected from
103-D Fuel Element Storage Building
(concentrations in ug/Kg)

" Sample Number BO7264 BO7267

| 24D 0.75' 0.58’

! = Value estimated, concentration less than
contract required detection limit.
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Table 3-69. Metals Detected in Wipe Samples Collected from
103-D Fuel Element Storage Building
(concentrations in ug/Kg)

Sample Number BO7264 | BO7265 | BO7266 | BO7267
Aluminum 3450 3660 3780 7430
Arsenic 2.0 2.0Y 2.0Y 32
Barium 158 217 206 331
Cadmium 11.1 129 10.9 6.8
Calcium 16400 14600 12100 25500
Chromium 24.7 15.5 14.6 48.4
Cobalt 10.0Y 10.0" 10.0" 11.1
Copper 323 20.7 19.5 41.7
Iron 49.3 3150 4120 9440
Lead 3167 122 68.0 274
Magnesium 3240 1900 2060 3990
Manganese 198 158 153 363
Mercury 0.10 0.07 0.12 0.18
Nickel 8.0Y 8.0" 8.0Y 15.1
Potassium 4630 1460 1300 2950
Sodium 1380 1000 1000" 1350
Vanadium 10.0Y 11.5 11.7 214
Zinc 1110 243 191 461

Y = Analyte was analyzed for and not detected. The numerical value
is the contract required detection limit (CRDL).
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Table 3-70. Radionuclides Detected in Wipe Samples Collected from
103-D Fuel Element Storage Building
(concentrations in pCi/g)

Sample Number BO7264 | BO7265 | BO7266 | BO7267
Gross Alpha 358 196 228 1.04
Gross Beta 2670 5.56 6.79 6.80
Cobalt 60 4.83 ND ND ND
Cesium 137 2770 ND ND ND
Europium 152 309 ND ND ND
Europium 154 2770 ND ND ND
Americium 241 33.2 NR NR NR

N ND = Not detected

&Not reported o
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Requirements

Remarks

Al
Description Citation R&A*
Uranium Mill Tailings Public Law
Radiation Control Act of 95-604, as
1978 amended
Standards for Uranium | 40 CFR 192
and Thorium Mill
Tailings
Land Cleanup 40 CFR R&A
Standards §8192.10 -
192.12
Implementation 40 CFR R&A
§8192.20 -
192.23
I L

Establishes standards for control, cleanup, and management of
radioactive materials from inactive uranium processing sites.

Requires remedial actions to provide reasonable assurance Lhat, as
a result of residual radioactive materials from any designated
processing site, Lthe concentration of radium-226 in land averaged
over any area of 100 square meters shall not exceed the
background level by more than 5 pCi/g, averaged over the first 15
cm of soil below the surface, and 15 pCi/g, averaged over
15-cm-thick layers of soil more than 15 cm below the surface. In
any habitable building, a reasonable effort shall be made during
remediation to achicve an annual average (or equivalent) radon
decay product concentration (including background) not to exceed
0.02 Working Level (WL). In any case, the radon decay product
concentration (including background) shall not exceed 0.03 WL
and the level of gamma radiation shall not exceed the background
level by more than 20 microroentegens per hour.

Requires that when radionuclides other than radium-226 and its
decay products are present in sufficient quantity and concentration
to constitute a significant radiation hazard from residual
radioactive matenals, remedial action shall reduce other residual
radioactivity to levels as low as reasonably achievable (ALARA).

May be relevant and appropriaie, as any
radium-226 encountered during remediation
did not result from uranium processing.

May be relevant and appropriate, as any
radium-226 encountered during remediation
did not result from uranium processing.

*NOTE: A = Applicable, R&A = Relevant and Appropriate
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Description

Citation

R&A*

Requirements

||
Remarks

Habitat Buffer Zone for Bald
Eagle Rules

Bald Eagle Protection Rules

RCW 77.12.655

WAC 232-12- !

Prescribes action to protect bald cagle habitat,
such as nesting or roost sites, through the
development of a site management plan.

Applicable if the areas of remedial activitics
includes bald cagle habitat.

Regulating the iking or
I Possessing of Game

Endangered, Threatened, or
" Sensitive Wildlife Species
Classification

RCW 77.12.040

WAC 232-12-297

Prescribes action to protect wildlife classified as
endangered, threatened, or sensitive, through
development of a site management plan.

Applicable if wildlifc classificd as
endangered, threatened, or sensitive are
present in arcas impacted by remedial
activitics.

*NOTE: A = Applicable, R&A = Relevant and Appropriate
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Description

Citation

Requirements

Remarks

Floodplains/Wetlands
Environmental Review

10 CFR Part 1022

Requires federal agencies to avoid, to the extent possible,
adverse cffects associated with the development of a
floodplain or the destruction or loss of wetlands.

Pertinent if remedial activitics take place in a
floodplain or wetlands.

Protection and
Enhancement of the
Cultural Environment

Executive Order
11593

Provides direction to federal agencies to preserve, restore,
and maintain cultural resources.

Pertains 1o sites, structures, and objects of
historical, archeological, or architectural
significance.

Hanford Reach Study Act

PL 100-605

Provides for a comprehensive river conservation study.
Prohibits the construclion of any dam, channel, or
navigation project by a federal agency for 8 years afier
enactment. New federal and non-federal projects and
activitics are required, to the extent practicable, to minimize
direct and adverse effects on the values for which the river .
is under study and to utilize existing structures.

This law was enacted November 4, 1988.
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Table 4-5. Environmental Hazard Quotient Summary for Non-radiological
Contaminants by Waste Site.

Contaminant Dose Rate Exceeds EHQ of 1

116-D-7 Retention Basin

| Chromium yes
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