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Washington State’s Area-Wide Soil Contamination Task Force provided a low-to-moderate range of :ad
and arsenic in soil “for properties where exposure of children is less likely or less frequent, such as
commercial properties, parks, and ca. 15.”"* The low-to-moderate range is 700 mg/kg lead and 200
mg/kg arsenic, | Figure S-3 shows the only DU (DU-095) where the EPC would exceed these levels.
Only one DU (DU-095) has a lead EPC that exceeds the Tier 3 ecological risk level for OU3 of the
Bunker Hi Mining and Metallurgical Complex Superfund Site. "

' Area-Wide Soil Contamination Task Force Report . Submitted to Washington State D artment of Agriculture,
Wa n n: teD tment of Ecology, Washington State Department of Health, and Washington State.
Department of Community, Trade and Economic Development, Olympia, Washington.

'* Fourth Five Year Report for the Bunker Hill Superfund Site Shoshone and Kootenai Counties, Idaho .S.
Environmental Protectic  Agency, Region 10, Seattle, Washington.
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The RI Work Plan identified the data needs in the data quality objectives (DQOs) and the sampling and
analysis plan (DOE/RL-2012-64). Through development of the DQQOs, a few areas were added to the
original OU boundary. The RI Work Plan also includes the field sampling plan to implement the design to
systematically analyze surface soil locations across the OU using a field portable XRF analyzer and
Quality Assurance Project Plan to ensure that data collected meet the appropriate quality assurance (QA)
and quality control (QC) requirements.

1.3  Site Background

In 1943, orchards, farms, and ranches were prevalent as sources of water, electricity, and transportation
were ©  roving in the rural area of Benton County, Washington, when the U.S. government took
possession of the land to produce weapons-grade plutonium as part of the Manhattan Project. Todav, the
old orchards look like abandoned agricultural areas and some still have tree stumps and anches. aese
« lorchards are interspersed with the reactor areas and the remediated facilities, ancillary support

syste  and waste sites left over from the Manhattan Pro 't and the Cold War.

The first reactors on the Hanford Site were constructed between areas developed as orchards. The housing
and administration buildings for the Manhattan Project were built in areas that were previously orchards
and agricultural areas in the Hanford townsite. The reactor areas later encompassed or were developed in
the old orchard areas. The development of old orchard plots includes parts of the Hanford Site’s 100-B/C,
100-K, )0-D, 100-H, and 100-F Areas (Figure 1-1). These areas have collectively become the River
Corridor Interest Area during the current cleanup mission. The 100-F Area includes the area around the
105-F reactor building, the former White Bluffs town and surrounding agricultural community, and the
former Hanford townsite and surrounding community.

Figure 1-3 shows the first reactor 1ilt on the Hanford Site at 100 BC Area; the orchards are visible
beyon the construction area, upstream along the Columbia River. Figure 1-4 shows orchards and farms
among the development of a construction camp in the Hanford townsite, where the roads and homesteads
originally plated north-south and east-west were transformed to roads and buildings located parallel ar
perpendicular to the Columbia River. At its peak occupancy, in 1944, the construction camp was
reportedly the fourth largest city in the State of Washington, housing approximately 45,000 workers in
various housing that consisted of 131 barracks for men, 880 hutments for men, 64 barracks for women,
and 3600 trailer lots (Harvey 2000).

1-6
























—

O N 00~ AN BN

DOE/RL-2016-  Draft A

1.4 Report Organization

This report is organized into several sections to describe 100-OL-1 OU and the CSM for the 100-OL-1

J. Section 2 includes a description of the study area investigation and an overview of the lead and
arsenic analyses in the OU. The description of the physical characteristics for 100-OL-1 OU draws upon
previous investigations of the Hanford Site and is discussed in Section 3. Section 4 provides an overview
of the natur I extent of lead and arsenic on and around the OU. Section 5 describes what is known
about possil  ansport of lead and arsenic into other media on the Hanford Site. The human health and
ecologic: risk assessment in Section 6 draws upon the other risk assessments for the 100 Areas and
compares the field characterization results to selected risk-based soil thresholds and screening levels for
human and ecological health. Section 7 includes a summary of the RI investigations of the 100-OL-1 OU.

The appendices include the details to support the F report. Maps of the sample locations and associated
lead and arsenic concentrations from field characterization activities within the 133 DUs arein A :ndix
A. The lead and arsenic concentrations for the 4127 sample locations within the 133 DUs are pre:  ted
tabular form in Appendix  and include the review and validation qualifiers. Appendix C provides an
overview of the data quality evaluation activities in support of the RI report. The RI also include
sampling outside 0 ¢ OU where surface soil concentrations at the boundary were equal to or greater
than 150 mg/kg lea  r 15 mg/kg arsenic, referred to as “step-out sampling.” There were 43 DUs with
step-out sampling. Appendix D includes the soil sample concentrations for the step-out sampling, maps of
the sample locations within the DU and step-out samp g (with the associated lead and arsenic
concentrations), and summary statistics. Appendix E s amarizes the historical and cultural information
for the RI. Appendix F is provided for information only and includes lead and arsenic measurements in
waste sites that are co-located within the 100-OL-1 OU.
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For the XRF analysis of the confirmatory soil samples, an aliquot of soil was placed into a plast sample
cup. Sample cups were prepared according to the manufacturer’s procedure (Thermo Scientific XRF
Resource Guide 8.2.0), with the cups filled completely and tightly packed (no air gaps between the
sample and a polypropylene window). The XRF analyzer was then place on top of the sample cup. ne
site-specific reference material, blank, and SRM were all measured in the sample cups (Section 2.2.1).

A total of 30 soil samples from seven DUs were analyzed for lead and arsenic with ICP-MS and XRF.
Appendix C includes more discussion on the confirmatory analyses. The results of these split sam
analyses indicate that the XRF analyzer and ICP-MS report concentrations of lead and arsenic that are
nominally the same. According to EPA Method 6200, the soil samples for confirmatory analyses between
{ - two methods should have a correlation coefficient (r) of 0.7 or greater for the results to be considered
“screening level data” (EPA 2007). The log-transformed data was used, as recommended by EPA Method
6200, since the concentrations of the confirmatory soil samples span more than « : order of magnitude. A
linear least-squares regression analysis resulted in r-values 0of 0.997 a. 3.994 for lead and arsenic,
respectively (Figure 2-2). Since the correlation coefficient for the lead and arsenic concentrations as

me wredby> Fand ICP-MS is greater than 0.9, the data “could potentially meet definitive le
data criteria” (EPA 2007).
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2.2.3.3 Data Verification and Validation

Data co :cted for the RI were verified and validated, conducted in accordance with the RI Work Plan
(DOE/RL-2012-64), internal procedures, and the DVZ-AFRI Quality Assurance Plan."” The data
verification process included evaluating 100% of the collected data for completeness, correctness, and
conformance/compliance against the method, procedural, or contractual requirements.

Data validation extends the evaluation of data beyond data verification to determine the analytical quality
of a specific dataset. The data validation process included evaluation of supporting documentation,
precision and accuracy requirements of the analytical method, and quality goals established during the
planni: phase. ) ensure that data are useable, 100% review of data was performed. Any outliers or
questionable results identified during data review had data qualifiers applied (see Appendix B, Table
B.1). Concentrations flagged with a “J” or “UJ” qualifier should be considered estimated but useal
Appendix C provides an overview of the data quality evaluation. All the field characterization data
presented in Appendices A, B, and D met data quality assessment criteria for use in  : RI, and are
discussed fur  rir :ction4.3 1 Section

v Deep Vadose Zone-Applied Field Research Initiative Quality Assurance Plan. QA-DVZ-AFRI-001, Revision 1.
2014. Pacific Northwest National Laboratory, Richland Washington.
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Archaeological resources associated with this landscape are found throughout the OU; however, they are
concentrated in areas associated with Manhattan Project/Cold War operations (Hanford Construction
Camp, 100-D, 100-H, and 100-F vicinities). Most of the remains from this period are represented by the
built environment and industrial landscape (buildings, structures, production facilities, environmental
monitoring equipment, etc.). The Hanford Site’s buildings and facilities have been documented as a
historic district (Hanford Site Manhattan Project and Cold War Era His  ic District) and a Progran
Agreement (DOE/RL-96-77) and associated Treatment Plan (DOE/RL-97-56) were created to manage,
inventory, assess, and mitigate contributing properties. As described above, the types of archacological
sites and resources that have been recorded within the OU that represent this landscape include military
sites, railro. , the Hanford Construction Camp, and debris scatters/concentrations/dumps.

3.7 Summary of Physical Setting

__1s section of the report has discussed the key elements of potential pathways for lead arsenate residuals
to move within the Hanford environment. 1ese include a number of important elements for the CSM
such as the interrelationships between the soil, ecology, meteorology, and early settlers’ orchard use of
lead arsenate as well as subsequent activities on the Hanford Site.
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The selection of the 95% UCL based on the recommendations of ProUCL is provided based on the
requirements in the RI Work Plan (DOE/RL-2012-64). The following logic was used to select the 95%
UCL in Table 4-2:

o Ifa95% UCL could be ¢ :ulated, then the highest potential 95% U(  value (if ProUCL
recommend¢ more than one UCL value) was selected.

e If the 95% UCL could not be calculated by ProUCL because there were not enough detected
rest s (1.e., < 2 detected results within a DU), then the maximum detected concentration was
selected (e.g., DU-078).

e If the 95% UCL could not be calculated by ProUCL because all concentrations were meas ed at
less than detect (i.e., < JD), then the MDL was selected (e.g., DU-004).

ProUCL will not compute a 95% UCL for datasets with fewer than two detected results. When datasets
have two to three detected results, ProUCL generates warning messages regarding the potential
deficiencies with a low number of detected results, and rn  able statistics cannot be calculated. In these
instances, the computed 95% UCL for a DU was selected and the warning was included in Table 4-2.

For some DUs, ProUCL computed an H-statistic 95% UCL with the waming that the calculation is
unstable and can result in high or low values Hr the 95% UCL. In these cases, if more than one 95% UCL
was recommended, a different UCL was selected (not the H-statistic 95% UCL). For DUs where only an
H-statistic 95% UCL was recommended, the UCL was reported with the warning from ProUCL (13 out
of 133 DUs, for lead). A question on the use of ProUCL that has arisen with other evaluations (e.g.,
DOE/RL-2010-98), but was not the case for this R1, 1s what to select when the maximum 95% UCL
reported by ProUCL is greater than the maximum detected value. None of the reported 95% UCLs Hr the
133 DUs exceeded the maximum detected concentrations for a specific DU.

Appendix A includes maps of the results and compares the results to the human health and ecological
screening lev: . identified in the DQOs from the RI Work Plan (DOE/RL-2012-64). Section 6 discusses
the selection of the human health and ecological screening levels in the maps of results. The legend for
interpreting the results on each map is shown in Figure A.2. Figure A.3 provides examples for
interpreting the legend in the maps for each DU. Figures A .4 through A.136 are the maps of results for
DU-001 through -133.

Appendix D includes maps of the concentrations inside the OU boundary and the step-out results, using a
similar format to the maps in Appendix A. The results of the step-out sampling indicate that 12 of the 46
DUs (26%) had le.  and/or arsenic concentrations exceeding the MTCA Method A screening levels

(250 mg/kg :ad and 20 mg/kg arsenic) outside the OU boundary:

e DU-020 e DU-076 e DU-093
e DU-021 e DU-081 e DU-095
e DU-022 e DU-086 e DU-114
e DU-026 e DU-090 e DU-131
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sticide wh.  applied, the physical properties of the soil at each orchard, and the amount of contaminant
loss from individual orchards. In addition, activ es on the Hanford Site have occurred and continue to
occur in areas that once were occupied by orchards. From the time that the or  rds w: re mto

lay, the soil has been disturbed in regions within 100-OL-1 ¢ such that lead arsenate residues have
been moved, excavated, and/or buried (Figure 4-2, bottom).
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that will react and retain lead and arsenic, increasing their persistence in the soil. Based on field
aracterization results, 2 most significant redistribution of lead arsenate residues has been frc  soil
disturbances during construction or remediatic  activities. The mobilization of lead arsenate residues
surface soil into the groundwater is unlikely considering the soil/water distribution coefficients (Ky) for
lead and arsenic are high and breakthrough from soil into groundwater is considered t¢ 2 greater than
1000 years. As such, the RI/FSs for the River Corridor Interest Area have not prepared groundwater/
surface water protection values for SSL based on modeling efforts for lead and arsenic. The exposure
pathways for receptors should focus on the concen 1itions of lead and arsenic found  the soil surface.
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Appendix A

Results of Field Characterization by Decision Unit

This appendix includes all the field characterization results for the 133 decision units (DUs) in the 100-
OL-1 Operable Unit (OU). The Hanford orchard lands identified as part of the 100-OL-1 OU are located
from the 100 Area of the Hanford Site (south side of the Columbia River) down to the Hai Hrd townsite
(Figure A-1). The discontinuous orchard lands cover 20.21 km® (4995ac), and the OU is divided into 133
DUs.

The figures in this appendix convey the field characterization results, an interpretation of the sample
results to human health screening levels, and the summary statistics for each DU. Figure A-2 is a legend
for e field characterization results. The legend ap; es to all the figures of field characterization results
in eack _ J. Figure A-3 provides examples for interpreting the field characterization results compared to

eening levels ill ed picchar (Section 6.1.. T! auman health screer ;levels for the MT(
Method A levels for unrestricted use of the soil (WAC 173-340-740(2)) are: 250 mg/kg lead and 20
mg/kg arsenic. The Washington State Area-Wide Soil Contamination Task Force’s screening levels for
properties where exposure of children is infrequent (AWSCTF 2003) are: 700 mg/kg lead and 200 mg/kg
arsenic. The centroid for each pie chart is geographically located over the sample location for the XRF
analysis of the surface sc

Figure A-4 through Figure A-136 display the results for DU-001 through DU-133, respectively. All units
for measured concentrations and summary statistics are in mg/kg, unless otherwise noted. There are some
figures where the sample locations appear to be very close due to the perspective of the figure, and in
these cases there is a box drawn around the locations and the region is shown at a higher resolution to
assist the reader (see Figure A-12, DU-009). Some sample locations appear to be outside the OU
boundary, but the location is inside the OU boundary (see Figure A-25, DU-022). The GPS for the Niton
XL3t XRF analyzer has a resolution of £ 9 m (30 ft). The quality assurance process (Section 2.2.3 and

A endix C) includes evaluating the location with regard to the OU boundary, and determining the
locations are within the OU boundary (as shown here and listed in Appendix B). When the XRF analyzer
recorded “<LOD” (less than the level of detection), the value was replaced by the MDL (DOE/RL-2012-
64), which was 5.68 mg/kg lead and 3.98 mg/kg arsenic for the Remedial Investigation activities (Section
4.3.1 and Appendix C). For Figures A-7 and A-81, the number of samples with <LOD was substantial
enough that the calculation of the 95% upper confidence limit required replacement with the MDL.
Appendix D discusses the step-out sampling, if warranted by higher concentrations along the OU
boundary. Each gure includes the summary statistics for the results within the DU. Table 4-2 provi s
the basis for the 95% upper confidence limit (UCL) and other associated summary statistics.
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Appendix B

)0-OL-1 OU Soil Sample Data and Quality Assurance Descriptions
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Appendix C

Quality Assurance for the Remedial Investigation




DOE/RL-2016-54, Draft A

This page intentionally left blank.















—

DC ~ RL-2016-54, Draft A

therefore, there is no apparent QC issue. The procedural deviations associated with duplicate readings are
a minor deficiency. The deficiency was documented, and the associated data were qualified/commented
accordingly.

C.3.25 Detection Limits

e MDL for : XRF analyzer was determined using site-specific reference material in accordance with

CFR 136, Appendix B. The XRF MDL is determined annually, and as of November 2015, the values
were 5.68 mg/kg for lead and 3.98 mg/kg for arsenic. Thermo Scientific provided a certificate of analysis
with the Niton 2 't 900 analyzer, and the site-specific MDL is within the limits of quantification for the
instrument  DE-RL-2012-64). When performing con itations, the MDL was used to replace “<LC
readings recorded by the XRF. For the Remedial Investigation, the MDL was 5.68 mg/kg lead and 3.98
me/kg arsenic (Section 4.3.1 and Appendix C).”  reporting limit is defined as 3.18 times the MDL

E _-2012-64).

Cc33 Confi atory Analyses

1 order to confirm the XRF analyzer performed according to QC guidance (EPA 2007), XRF results

were compared to another analytical technique (ICP-MS) for confirmation. Confirmatory analyses using

the ICP-MS method for lead and arsenic were performed on 30 collected soil samples from seven DUs;

however, two of the sample points were excluded since the XRF readings for arsenic were less than the
tectable limits.

Table C-2 contains the XRF readings and the ICP-MS confirmatory  alyses. Sam| s analyzed for Ic |
and arsenic using ICP-MS followed EPA Method 305 (EPA 1996a) for soil digestion and EPA
Methods 1638 and 200.8 (EPA 1996b and 1994) for the analyses.
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Table C-5. Percentage of Sample Results Qualified for 100-OL-1 Operable Unit@

Qualifie~ Typea’) T ond Arsenic
Q - < 1%
U <1% U 52%
Review Qualifier zZ 5% zZ 2%
-- -- Uz 3%
- -- -- UQ <1%
J <1% J <1%
Validation Qualifier R <1% R <1%
-- -- uUJ <1%

(a) mcudes step-out activities; excludes QC results and XRF/I( M>
confirmatory analyses.
(b) Qualifiers are defired in Table C-3.

C.5 Data Usability

All verification sampling data have undergone validation and data quality assessment to determine that
data meet data quality goals established in DOE/RL-2012-64. The field XRF sample data that were not
qualified as rejected are considered useable for their intended purpose.
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Appendix D

Step-Out Sampling Results of Field Characterization
Outside of the 100-OL-1 Operable Unit
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Appendix E

Historical Information Review of the 100-OL-1 Operal : Unit

E.1 Historical Information Review

To complement the historical and cultural resources information in the remedial investigation (RI), this
appendix provides an overview of the early settler/farming history of the Hanford Site and summarizes
the history of the regions in the 100-OL-1 operable unit (OU). It describes the carly farming strategies
employed in the area, including a discussion on pest management and pesticide use.

EA11 Early Exploration and Settlement of the Priest Rapids Valley

The first Euro-Americans to visit the Hanford Region were Lewis and Clark in 1805. Fur trappers,
military units, and miners followed them, passing through the area on their way to the lands across and
beyond the Columbia Basin. In e mid-1800s, the town of White Bluffs was an established trading post
for trappers and gold miners passing through on their way to British Columbia and was also an important
transportation junction (White Bluffs ferry). The importance of White Bluffs slowly de  ned in the mid-
1800s with the waning of the British Columbia mining oom and the development of more convenient
roadways and passages in the region (DOE/RL-97-02).

The influx of people through the area during the gold rush attracted Chinese miners to the area. “Chinese
miners were reported to be working gravel bars . ng much of e upper Columbia River and one author
noted that there were over 1000 Chinese miners between Priest Rapids and Colville, especially along the
east bank of the river below Wanapum Dam” (DOE/RL-97-02).

Ranching (both cattle and sheep) began to spread across the area in the mid tc ite 1800s. Ranchers took
advantage of the large open grasslands and the meat shortages in the British Columbia gold-mining
district (DC  'RL-97-02). “Ranching declined in the early 1880s in the anford vicinity and across the
Columbia Plain due to the coming of the railroad, extensive farming and fencing, d overgrazing and
subsequent range depletion” (DOE/RL-97-02). The slow shift from ranching to agriculture in the Hanford
area began in the late 1800s, but was not a great success un! the introduction of large-scale irrigation
projects at the turn of the century.

E.1.2 Farming and Irrigation

Agriculture in the Hanford vicinity started in the mid to late 1800s. Early farmers in the area utilized
wells and direct withdrawal techniques dm the river for irrigation. Direct withdrawal techniques
included equipment such as water elevators (powered by horse), windmills, water wheels, makeshift
dams, gravity-fed wooden ditches/flumes, and small steam-powered vacuum pumps (DOE/RL-97-02;
Sharpe 1999). Direct withdrawal techniques were mostly limited to farms and orchards that bordered the
Columbia River, but were highly dependent on the natural grade of the river and gravity.

Wells were excavated with some success in the area starting in the late 1800s. According to Jenkins
(1922), approximately 36 irrigation wells were being utilized within the 100-OL-1 OU boundary in 1921
(Figure .. Water from irrigation wells was extracted using stationary pumps that were powered
initially rasoline. 1d later by elec  :ity. While water supplied from these wells proved adequate for
irrigation, the “price of electricity was so high that it was not profitable for many of the growers to use the
wells” (interview with Lawrence and Marilyn Tomson, White Bluffs-Hanford Pioneer Association 1982)
(Sharpe 1999). While some of these wells may have been excavated and in use prior to the creation and
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While the Hanford irrigation canal was designed to deliver irrigation water to 18,000 acres, there were
problems initially with delivery due to water seepage, which resulted in several sections of the canal
being cemented over (as opposed to bei:  left as open earthen ditches) to reduce water loss. It was not
until 1909 that water flowed through the entire length of the canal (Sharpe 1999).

The full potential of the Priest Rapids Valley for agrici ural production was not fully realized until the
development of these pumping and canal systems by private irrigation consortiums in the early 1900s.
This vastly increased the amount of irrigated land and potential for agricultural growth across the Valley
(and the Hanford Site). With the irrigation projects during the early 1900s, lavish promotions and
advertisements of the region were created to promote the areas of Richland, White Bluffs, and Hanford,
and their potential for economic gain from agricultural production (DOE/RL-97-02). The advertisements
were widely distributed to draw people to the area. With the newly built irrigation systems, the towns of
V ite Bluffs and Hanford began to expand and grow as land previously seen as barren and unproductive
was transformed to fertile and fruitful areas, full of agricultural potential. As detailed in DOE/RL-97-02:

“As the irrigation projects were beir  ouilt © ‘he " ldles years oft firstde ~:of ”

20th century, farmers in the White Bluffs and Hanford areas were making major

investments in their lands. With the promise of ample water, large orchards of apples, |
pears and plums were planted. Since these young trees would require several years to

grow into mature fruit-bearing production, the rmers often planted other cash crops

(such as strawberries or . alfa) between the rows of tree saplings.”

3 Soldier Settlements

In response to the 1919 Land Settlement Act, enacted by the Legislature of Washington State, a “soldier
set :ment” project was initiated in the early 1920s. The act was intended to provide World War I veterans
with approximately 20 acres of land for agricultural development. The White Bluffs-Hanford area was
one of 20 areas considered for the project, and ultimately was selected by the State for the location of the
“soldier settlement.” In 1922, the State purchased a total of 1,160 acres (or fifty-eight 20-acre tracts),
which was then expanded in 1924, when the Act was extended, to 840 additional acres (or forty-two
20-acre tracts) for a total of 100 tracts (Cooper 1925) (Figure E-4).
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(Matthias 1944). As a result, the orchards in and around the White Bluffs and Hanford town sites were
abandoned after the 1944 harvest. Additionally, as detailed above, Federal Prison Industries requested to
be “relieved of any responsibility for the orchards north and east of the river as the area was so
inaccessible to them that it made it very difficult to operate” (Matthias 1944). This left the orchards in
Richland (referred to as the “Village,” and not part of ¢ 100-( -1 OU) and the Vernita area (c.g.,
around DU-001 through -004) under the responsibility of Federal Prison Industries for the following year.

There were many discussions between the Corps and Federal Prison Industries about using prison labor
for salvage work on site to support project operations during the following harvest season, when there
was a dramatic decrease in the amount of orchard/agricultural work for the Columbia Camp prisoners
(Matthias 1945). This concept was ultimately abandoned, with the thought that another program to keep
the prisoners busy during the agricultural offseason would be organized later (Matthias 1945).

The contract with Federal Prison Industries was terminated on November 1947 (Davis 1993a). With the
end of the contract, there was no longer a need for prison 1, and as such, Columbia Camp closed its

nt fall of "Bvt 2t ofthe contract, an esti ed 5,669 tons of fruit had t o l
from the Hanford Site, wi  a total of $500,000 in sales (Walla Walla Union Bulletin 1950). There is little
available information related to the contract between AEC (which took over for the Corps after World
War II) and Federal Prison Industries between 1946 and 1947; however, it is ass  1ed that the prisoners of
C. mbia Camp continued maintenance and operations at the remaining orchards in the Vernita and
Richland areas of the Hanford Site during this time.

After 1947, the AEC transferred the contract for orchard operations to two private companies: the Webber
Brothers of Mesa and the Vernita Orchard Company. Vernita Orchard Company was responsible for
orchard operations at Vernita, which included the former Bruggemann warchouse area and associated
agricultural complex (DU-001 through -004). Figure E-19 shows the Bruggeman property in 1943 and
1948, demonstrating the continued prosperous growth of orchards at that location. Additionally, Figure
E-20 shows a cement weir box located on the Bruggemann property with a 1947 date inscribed using
small pebbles, indicating that upgrades to the irrigation system continued through the acquisition of the
land by the government in 1943. Evidence of a wire-wrapped wooden irrigation pipe extends from the
opposite end of the diversion box. The existing wooden irrigation pipe may have been replaced in 1947
with the ceramic pipe along wi  the installation of the diversion box.
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E.4.2 Manhattan Project Operations

For a summary of Manhattan Project operations, please see the following documents:

e DOE/RL-2008-46. 2008. Integrated 100 Area Remedial Investigation/Feasibility Study Work Plan.
Revision 0. U.S. Department of Energy, Richland Operations Office, Richland, Washington.

e DOE/RL-2010-95. 2014. Remedial Investigation/Feasibility Study for the 100-DR-1, 100-DR-2, 100-
HR-1, 100-HR-2, and 100-HR-3 Operable Units. Revision 0. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

e DOE/RL-2010-98. 2014. Remedial Investigation/Feasibility Study for the 100-FR-1, 100-FR-2, 100-
FR-3, 100-1U-2, and 100-1U6 Operable Units. Revision 0. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.
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Appendix F

Lead and Arsenic in Waste Sites Co-Located Within 100-OL-1 Operable Unit
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in the staging pile area) is most likely attributed to the historical disposal and burning activities
that took place in the pits (DOE/RL-2010-98).

e Site 100-F-59 is located to the west of DU-076. This waste site is a riparian area with
contamination originating from 128-F-2, includes the section of the former 128-F-2 Burn Pit (that
is below the Columbia River ordinary high water mark) and a portion of the adjoining slough.
Lea concentrations ranged from 160 mg/kg (within 28-F-2) to 54.4 mg/kg (in the slough area).
Arsenic concentrations ranged from 37.1 mg/kg (within 128-F-2) to 7.5 mg/kg (in the slough
area).

F.2 Explanation of Table F-1, Summary of Lead and Arsenic Concentrations in
Waste Sites Co-located within 100-OL-1 Operable Unit

_-ble F-1 lists 97 Waste Information Data Systems (W 3) cleanup 1d/o1 :maining site verification
packages that are co-located with the 100-OL-1 OU. The table provides lead and arsenic results from
closeout samples from WIDS sites within the boundaries of the OU. This is provided for information
only, and there has been limited verification of the summarized  terials.

DU-ID - Identification of the decision unit (DU) in which the waste site is co-located within 100-OL-1
ou.

WIDS Site Name — Unique waste site identification number.

Lead (mg/kg) in WIDS Site — Reported concentration of lead in the WIDS closeout package, in
milligrams per kilogram. Multiple results are reported for a waste site if multiple locations within the
waste site were sampled. For example, as identified in the column “Type of Result Reported for WIDS
Site,” there were three results at 100-H-10 in DU-023 for the Fuel Storage Basin (FSB) side-slope deep
zone, upper deep zone beneath FSB floor, and lower deep zone beneath FSB floor. Undetected sample
conc rations are included, and are noted with a “U” validation qualifier. The background value of lead
for the Hanford Site using the 90™ percentile value is 10.2 mg/kg (DOE/RL-92-24).

Arsenic (mg/kg) in WIDS Site — Reported concentration of arsenic in the WIDS closeout package, in
milligrams per kilogram. Multi] : results are reported for a waste site if multiple locations within the
waste site were sampled. For example, as identified in the column “Type of Result eported for WIDS
Site,” there were three results at 100-H-21 in DU-023 for the shallow zone, deep zone, and overburden.
Undetected sample concentrations are included, and are noted with a “U” validation qualifier. The
background value of arsenic for the Hanford Site using the 90™ percentile value is 6.47 mg/kg (DOE  L-
92-24). The Washington State Department of Ecology uses 20 mg/kg arsenic as “natural background”
(Ecology 2001), and this value has been recorded as “background” for older documents in this review of
waste sites. The background value of 20 mg/kg arsenic is elevated compared to more recent work (San
Juan 1994; DOE/RL-92-24) because the estimation included “data from areas impacted by the former
Tacoma smelter” (Ecology 2001).

Type of Result Reported for WIDS Site — Identifies the type of value reported in the cited reference,
¢.g., maximum value or a statistical value. The location within the waste site is desct  :d if multiple
results are provided.

Reference for WIDS Site - Citation to support documented findings.
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