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There are two pickling acid cribs at the site, Tocated side by side,
each approximately 200 ft by 50 ft. Each crib contains three evenly spaced
rows of vent pipes, spaced 7 to 9 ft apart, which protrude from the cobbled
surface of and run the length of each crib. A riser pipe, approximately
36-in. diameter, protruded from the northern end of the west crib (this pipe
was removed during the investigation to obtain samples of soil beneath it).
The cribs are fed by underground pipelines suspected to come from the
northeast. These influent pipelines will be located and investigated with

this ERA.

To the north and east of the cribs are areas that appear to have been
disturbed. The debris in the area indicates the possible presence of a
lTandfill and/or building demolition areas. These areas are included in and
will be investigated further as part of the 100-IU-2 operable unit.
Investigation of the groundwater beneath 100-IU-5 will be conducted during the
100-1U-2 investigation to effectively detern 1e potential contamination
sources.

3.0 CHARACTERIZATION ACTIVITIES

The objective of ERA characterization activities was to determine the
nature and extent of any environmental hazards at the site in question. Site
characterization activities at the cribs were conducted late in 1992 and
consisted of radiological surveys, nonintrusive ground-penetrating radar (GPR)
and electromagnetic induction (EMI) surveys, historical research, visual site
surveys, and soil sampling. The results of these activities are presented in
the following sections.

3.1 RADIOLOGICAL SURVEYS

It is known that the White Bluffs area was restricted from receiving
radioactive materials during facility operations. Both surface surveys and
subsurface soil samples were taken to confirm this observation. Neither of
the radiological surveys detected any radioactivity distinguishable from
background levels. Soil sample data are presented in Appendix A.

3.2 GEOPHYSICAL SURVEYS

The GPR and EMI surveys conducted at the site in September 1992
(WHC 1992a) provided an initial look at the boundaries of the cribs and the
subsurface piping layout (Figure 3). This information was used during the
preparation of the sampling plan to identify sampling locations. A majority
of the information identified in the preliminary investigation was confirmed
during the subsurface soil sampling. Interestingly, the two influent pipes do
not merge, as was suggested by the underground survey. This suggests
different sources. The actual layout of the influent pipes has been sketched
on Figure 3. Figure 4 shows a section through each crib.
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Figure 4. Plan and Sections Through Cribs.
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Table 1. Soil Sampling Locations and Analyses.

SAMPLE ~ SAMPLE LOCATION OF SAMPLE ANALYSES
SITE IDENTIFIER
(HEIS #)
A1l BO7PY8 10 ft below surface, taken within 1 foot of FS
interface between soil and crib bottom.
A2 BO7PZ1 14 ft below surface, directly beneath A1 FS
A3 BO7PY9 9 ft below surface SS
Ab BO7PZ3 8 ft below surface SS
B1 BO7PZ5 6-7 ft below surface SS
B2 BO7PZ6 11-12 ft below surface FS
B3 BO7PZ7 15-16 ft below surface FS
B4 BO7P78 6-7 ft below surface SS
B5 BO7PZ9 5-6 ft below surface SS
B6 B0O7Q00 10-11 ft below surface SS
B7 B0O7Q01 5-6 ft below surface FS
B8 B07Q03 10-11 ft below surface Fs
B9 B0O7Q04 5-6 ft below surface ' SS
B10 B07a@05 10-11 ft below surface SS
c1 B07Q06 3-4 ft below surface SS
c2 B8O7Q09 4-5 ft below surface SS
c3 BO7Q07 3-4 ft below surface SS
Cé4 B0O7Q08 3-4 ft below surface SS
D1 BO7Q10 6-12 in. below surface SS
D2 B0O7Q11 6-12 inches below surface SS
D3 B07Q12 6-12 inches below surface FS
E1 BO7PZ2 7 ft below surface FS
E2 BO7PZ4 12 ft below surface FS
NA B0O7Q02 Duplicate of sample B07Q01 FS
NA BO7Q13 Split of sample BO7Q12 FS
NA BO7Q14, BO7Q15, Background samples, taken in undisturbed soil SS
BO7Q16 west of the cribs (6-12 inches below surface)
NA BO7PZ0 f~immame Plgnk ST

FS = Indicates sample was analyzed for the full suite of analyses, which includes TAL
Metals, 6010 FOR ZR, Anions (EPA 300.0), Nitrate/nitrite (EPA 353.2), Ammonia, pH, Calcium
Carbg—-*- “"-rdness, EPA 130.2), Semi-VOA (CLP), VOA (CLP), Gamma Spec, TPH (Diesel Range), TPH
(Heav... ...... Diesel Range)

SS = The short tist samples were analyzed for expected contaminants. These are all
categories in the FS list that have been undertiined.

NA = Not Applicable, sample site not numbered.
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activities and sent through a drain to the cribs. Some samples were analyzed
for other chemicals (organics, radionuclides) that could indicate other waste
products that might have been discarded.

4.2 DATA VALIDATION

A11 samples sent to offsite laboratories were analyzed per EPA Level IV
quality (radiological samples, Level V), and the analysis results ha' been
sent to an offsite contractor for data validation (WHC 1993). Validation
reports hav qualified the data as indicated in Tables 2 and 3 presented in
Section 4.3.

4.3 DATA TABLES

Tables 2 and 3 present the condensed results of soil sampling analysis.
The tables have been separated into anions and metals, which were the primary
contaminants of concern. Both sets of data have been condensed to include
only metals and anions, which would be indicators of acid etch solution
disposal. A complete set of all sample analysis results is provided in
Appendix A. The definition of gqualifiers is presented below.

U Indicates the compound or analyte was analyzed for and not
detected. The value reported is the sample quantitation
1imit corrected for sample dilution and moisture content by
the laboratory.

ud Indicates the cor ound or analyte was analyzed for and not
detected. Because of gquality control (QC) deficiencies
jdentified during data validation, the value reported may
not accurately reflect the sample quantitation 1limit.

J Indicates the compound or analyte was analyzed for and
detected. The associated value is estir :ed, but the data
are usable for decision-making processes.

R Indicates the compound or analyte was analyzed for and
because of an identified QC deficiency the data are not
usable.

JN Indicates presumptive evidence of a compound at an estimated
value.

VIN Indicates the compound or analyte was originally identified
from presumptive evidence. Because of QC deficiencies
identified during data validation, the value reported may
not accurately reflect the sample quantitation limit.
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SAMPLE AL CR cu FE PB MG M N1 2 2R
B07010 5730 10.2 18.7 16300 6.7 3740 190 9.2 68.7 19.2 U
B07a11 8060 13.3 14.2 23400 5.1 5210 263 12.5 554.0 19.4 U
B07012 7370 43.1 1.4 19200 3.9 4040 177 27.8 50.5 17.2 U
Section D Avg. | 7053 22.2 1.8 19633 5.2 4330 210 16.5 224.4 18.6
BACKGROUND

BO7a14 6090 8.5 9.3 U 20500 3.5 3850 347 8.7 46.6 20,9
B07Q15 6090 8.8 9.1 v 17900 3.1 3680 37 8.9 43.3 20.4 U
307016 7220 9.8 10.1 23300 3.5 4180 372 9.9 49.4 30.7
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4.4 DATA SUMMARY

A review of the analytical data indicated none of the contaminants
present a risk to human helath or the environment. Most chemical
concentrations are well within the range of background concentrations obtained
from samples taken in undisturbed soil by the White Bluffs Cribs site. Data
were also compared with the Hanford Site-wide background 95/95 reference
threshold values (DOE-RL 1993a).

The chemicals with average concentrations above background are chromium,
copper, and zinc (Table 4). For these constituents, risk-based goals were
calculated using the most conservative assumptions (residential scenario) from
the Hanford Site Baseline Risk Assessment Methodology (DOE-RL 1993b). The
goals are protective of human health at a 1 x 10" incremental cancer risk for
carcinogens or a hazards of .0 for systemic toxicity. The maximum detected
concenetrations of chromium and zinc were well below these risk-based goals.
Sufficient toxicological information is not available to calculate a value for
copper.

Table 4. Risk Evaluation for Chemicals with Concentrations

Above Background.

Chemical of .
Background Lowest risk-
(Avecoggiggted > range (mg/kgg {Kﬁiﬁ?giténggz based goal for
béckground) [DOE/RL-92-247] soil (mg/kg)
Chromium 8.5-9.8 6.5-43.1 8000
(28] (10.52)
Copper 9.3-10.1 6.6-23.5 Data not
[30] (13.37) availahlaP
Zinc 43.3-46.6 28-1070° 2
[79] (137.7)

*DUt-RL (1993a).

®Copper toxicity vali
Information System, which was used to devel«

; are not in the EPA's integrated Risk
risk-based standards.

“The highest values of zinc were found directly beside the

galvanized pipe.

The value was most likely elevated due to the

presence of metal pipe scrapings in the sample, since the pipe was hit

while excavating to expose it, or from pipe corrosion.

The lower set

of values corresponds to range and average if the highest value is

thrown out.
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Sampli umber: BO7PZ7 BOTPZ8 BO7PZ9 Q00 B07QO1 B07Q02 B07Q03 B07QO4 B07QO5 B07QO6
Units: mg/kg mg/kg 1 kg g mg/kg mg/kg mg/kg mg/kg mg/kg mglkg
Aluminum 4630 4640 7000 4140 5800 5730 4320 5930 4170 5730
Antimony 3 Ul 29 UJ 31 ul 29 UJ 29 UJ 3.1 UJ 2.8 UJ 3.9 UJ 44 UJ 3.6 UJ
Arscaic 12 ] 1.2 J 2] 1.3 ] 1.3 ) 1.5 ] 117 2 1.3 1.7
Barium 29.5 29.7 73.8 43.1 58.3 54 38.1 67 39.7 55.6
Beryllium 0.13 0.14 0.24 0.2 0.31 0.24 0.18 0.23 0.18 0.26
Cadmium 031 U 029 U 032 U 03 U 03 U 031 U 0.29 U 034 U 038 U 032 U
Calcium 2800 2590 22400 3530 6410 6330 5170 9130 4310 6750
Chromium 8.7 9.1 13.6 7.5 10.2 9.6 9.3 11 7.2 10
Cobalt 5.9 5.7 8.7 7.5 7.3 8.3 6.5 7.1 7.2 6.9
Copper 137 U 11 U 169 U 137 U 146 U 147 U 11.8 U 10.5 13.2 9.7
Iron 12300 11600 15600 14900 15000 15300 12600 16000 15900 17600
Lead 2.6 2.5 6.5 2.5 33 5.3 29 3.4 2.5 29
Magnesium 3570 3520 6500 3420 4620 4910 3560 4920 3470 4390
Manganese 177 J 149 J 265 J 183 ) 190 J 200 J 178 J 212 218 240
Mercury 0.05 U 0.05 U 0.06 U 0.05 U 0.05 U 005 U 0.05 U 005 U 0.05 U 005 U
Vickel 8 8.7 13.3 8.8 10.8 11.8 8.8 10.7 9.6 9.8
Potassium 555 630 1140 504 1010 1010 551 1230 J 546 J 1260 J
Selenium 0.54 UJ 0.64 J 0.95 J 0.67 J 0.63 UJ 0.6 UJ 0.68 J 063 U 0.72 UJ 0.58 UJ
Silver 0.74 U 0.95 0.76 U 0.81 0.75 0.79 0.69 U 0.99 0.97 1.3
Sodium 1499 U 124 U 194 173 142 U 145 U 129 U 154 200 362
Thallivm 024 U 024 U 03 U 26 U 028 U 027 U 026 U 053 U 0.6 U 048 U
Vanadium 33.6 27.1 33.9 40.5 34.9 35.4 34.2 34.1 39.7 35.9
Yinc 28.8 28 40.9 30.6 35.6 38 28 38.2 33.6 35
| Lirconium 18.1 U 173 U 18.6 U 17.4 175 U 184 U 169 U 187 U 208 U 173 U
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ample Nwi :x:  BO7PZ8 BO7PZ9 BO7 0 01 B07Q02 BO7QO3 B07Q04 B07QO5 B07Q06 B07Q07
Units: mg/kg mg/kg mg/kg n g mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Chloride 22 22 1 J 2] 221 2.1 231 2.1 ) 12 J 181 J
Fluoride 03 1J 0.7 1] 031 11 1.1 03 1J 1] 051 1.5 ] 251
Phosphate 1) 0.8 U 1) 1] 1) 1] 1] 038 UJ 0.8 UJ 0.8 UJ
Sulfate 51 10 J 61 10 J 10 J 6 J 6 J 51 292 J 329 )
Nitrate/Nitrite 2.5 U 246 U 246 U 54 U 246 U 257 U 2.55 UJ 2.52 U 247 Ul 2.51 UJ
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Sample Number: B07Q12 B07QI13
Units: pelkg nglkg
Chloromethane 10U 10U
Bromomethane 10U 10U
Vinyl Chloride 10U 10U
Chloroethane 10 U 10U
Aethylene Chloride 10U 61
\cetone 10U 10U
>arbon Disulfide 10 U 10U
., 1-Dichloroethene 10 U 10U
., 1-Dichloroethane 10 U 10U
1,2-Dichloroethene (total) 10 U 10 U
Chloroform 10 U 10U
1,2-Dichloroethane 10 U 10U
2-Butanone 10 U 10U
1,1,1-Tri  oroethane 10U 10 U
Carbon Tetrachloride 10U 10 U
Bromodichloromethane 10 U 10 U
1,2-Dichloropropane 10 U 10U
cis—1,3~Dichloropropene 10 U 10 UJ
Trichloroethene 10U 10 U
Dibromochloromethane 10U 10 UJ
1,1,2-Trichloroethane 10 U 10 UJ
Benzene 10U 10 U
trans~1,3-Dichloropropene 10 U 10 UJ
Bromoform 10 U 10 UJ
4-Methyl-2-Pentanone 10U 10 UJ
2-Hexanone 10U 10 UJ
Tetrachloroethene 10U 10 UJ
1,1,2,2-Tetrachloroethane 10U 10 UJ
Toluene 3] 10 UJ
Chlorobenzene 10U 10 UJ
Ethylbenzene 10 U 10 UJ
Styrene 10 U 10 UJ
Xylene (total) 10 U 10 UJ
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this course of action because it would potentially eliminate the .need to.. ... _—
handle waste from the burial grounds twice (once as part of the ERA and again
as part of the final remedy).

Ecology and EPA have selected the following four sites for planning proposal
preparations:

Sodium Dichromate "irrel Disposal Landfill in 100-IU' * Operable Unit

The sodium dichromate barrel disposal site in the 100-IU-4 Operable Unit
was selected in part due because this is the only facility located
within the 100-IU-4 Operable Unit. Also, early remedial action at this
operable unit may abate the potential of more extensive environmental
degradation. Any ground water contamination from the sodium dichromate
barrel site would be addressed as part of the 100-HR-3 Operable Unit.
Removal of drums and contaminated sediments from this site may :
completely remediate the 100-IU-4 Operable Unit or may result in a no
further action record of decision. This ERA would be designated as an
Ecology lead site due to its location within the 100-HR-3 ground water
operable unit for which Ecology is alsc the lead regulatory agency. An
ERA at the sodium dichromate barrel disposal
extensive planning or characterization prior
field work should begin in fiscal year 1992.

site should not require
to initiation and therefore

U.S. Bureau of Reclamation 2,4-D Burial Site in 100-IU-3 Operable Unit

The U.S. Bureau of Reclamation 2,4-D burial site in the 100-1U-3
Operable Unit was also selected in part because it is the only
documented hazardous waste disposal are located north of the Columbia
River on the Hanford Site. In addition, this .te is one of the few
waste sites where DOE does not control access. Removal of drums and
contaminated sediments from this site could eliminate the primary source
of hazardous waste from this part of the Hanford Site and enhance public
safety. The north slope area of the Hanford Site has been of particular
interest to Ecology due to public access and the existing lease
agreement between DOE and the Washington State Department of Fish and

Wildlife. Ecology would be designated lead regulatory agency for »>th
this ERA and the 100-IU-3 Operable Unit.

White Bluffs Pickli~~ Acid Crib in 100-IU-5 Operable Unit

The White Bluffs pickling acid crib in the 100-IU~5 Operable Unit
represents a significant source of acidic metal waste solution. This
waste was generated from the final cleaning of reactor - cooling pij
prior to installation in Hanford’s eight single-pass reactors. These
liquid disposal sites are located approximately one mile west of the
100~-F Area near the old White Bluffs town site. Again, this site
represents the primary source of contamination within the 100-IU-5
Operable Unit and a removal action at this facility will likely limit















