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1.0 INTRODUCTION

The | rpose of this data evaluation report is to provide the basis for developing a remediation
strategy for the deactivated 183-H Solar Evaporation Basins, a hazardous waste management unit
located on the Hanford Site in southeastern Washington State. Available options may include
decontamination, removal, or burial of structures and soil at the facility, or no action. To this end,
soil and concrete at the basins are evaluated for the presence of harmful levels of chemical
contamination (Ecology 1991).

Sampling and analysis of the 183-H soil and concrete has taken place over a 5-year period. During
this time, different laboratories were used, quality assurance (QA) and quality control (QC) measures
were evol' 1g, and envir  nental regulations and guidance changed. Contract laboratory QA/QC
deliverables were less stringent in the earlier analyses. Data useability questions have arisen from
uncertainties regarding sample volumes, holding times, QA/QC documentation, and even laboratory
reliability. e earliest data and associated documentation were locked in vaults during court dispute
and are sti  irtually unavailable. This report assesses data quality ar useability in terms of
environmental regulations applicable to the 183-H.

Radioactivity data are provided in this report to assist the reader in understanding potential hazards at
the facility. However, the focus of this report is on the nonradioactive waste materials pursuant to
Washington Administrative Code (WAC) 173-303, "Dangerous Waste Regulations” and the Hanford
Facility Resource Conservation and Recovery Act of 1976 (RCRA) Permit.

1.1 REG__ATC__Y _AC..GROUND

The U.S. Enviro.___ntal Protection Ag 'y (EPA) and the Washington State Department of Ecology
(Ecology) jointly administer the RCRA regulations in Washington State. The EPA retains oversight
authority while delegating to Ecology the administration of a state program that is consistent with, or
more stringent than, the corresponding  :ral program. The regulations can be found in the

WAC 173-303, "Dangerous Waste Regulations," and Title 40, Code of Federal Regulations (CFR),
Parts 260 through 270. Ecology’s authorization includes administering the closure of treatment,
storage, and/or disp: (TSD) units.

The U.S. Department of Energy (DOE), Richland Operations Office (RL), the EPA, and Ecology
have entered 0 an agreement called the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al. 1994). Some goals of this agreement are to list SD units,
identify which units will undergo closure, schedule cleanup milestones, and integrate regulatory
requirements.

The 183-H is an interim-status TSD unit under RCRA, which are currently undergoing closure
pursuant to WAC 173-303. The 183-H TSD unit is part of the 100-HR-1 Operable Unit, a
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) area
designated for remedial investigation. The closure performance stand s discussed in this report are
intended to be consistent with RCRA and CERCLA, as required by the Tri-Party Agreement. A
RCRA closure plan has been submitted to Ecology and is in review. During this time, closure
activities have been conducted and applicable regulations and permits have been revised. The
evaluation presented in this report is based on current regulations, the draft Hanford Facility RCRA
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Figure 1. The Hanford Site.
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liquid waste from Basin 1 was transferre into Basin 3 in 1978 (Basin 1 solids and sludges were
removed in 1985 and stored). Basin 2 first managed waste in 1979. Shortly before its use in 1982,
Basin 4 was | :d with a spray-on white butyl/hypalon (a registered trader  k of E.I. Du Pont de
Nemours and Company) liner after it was observed that the spray-on polyurethane coating in Basins 2
and 3 showed degradatic from sunlight. The last shipment of waste  the basins occurred in
November 1985.

The liquid content of Basin 2 was transferred to Basins 3 and 4; Basin 2 solids and sludges were
removed in1 6.

In 1986, a high-density polyethylene liner was installed in Basin 2. The liner was field seamed and
100% vacwm tested to ensure a leak-tight installation and the accessible liquid waste (from Basins 3
and 4) was transferred into Basin 2 (Figure 5).

1.2.3  Closure Activities -- Removal of Post-Operation Waste

Before the implementation of initial closure activities in 1986, Basins 2, 3, and 4 held waste
consisting of three distinct layers: (1) a basal crystalline layer, (2) a sludge layer, and (3) a liquid
layer ont top. Using Sorbond LPC-II (a registered trademark of the American Colloid Company)
colloidal tent, the liquid waste was solidified inside lined U.S. Department of Tran ortation
(DOT)-approved 17-H, 55-gal drums. The sludge and crystalline layers were removed by manually
shovell ; and/or scooping the material into lined DOT-approved 17-H, 55-gal drums.

Basins 1 and 4 were subsequently cleaned by wet sandblasting (Figure 6). Waste generated during
sandblast 3 was packaged as were the solids and sludges described previously. T :drums
containing 1  liquids, solids, sludges, and sandblast waste were sealed and taken to the Hanford Site
Central Waste Complex :trievable Waste Storage Unit. By the end of 1990, all bulk waste was
removed from the 183-H (Figure 7).

Berm soil On .,200 yd?)) along the east and west sides of the basins were sampled, removed,
placed on ticj  south of the 183-H. and sprayed with Arrowspray 70 (a registered trademark of
the American Cyanamid Company) (a ‘ar soil binder) to minimize wind dispersal and erosion
(WHC 1991b). Following removal of e waste managed at the 183-H, concrete and soil sampling
was performed to evaluate the possibility of residual contamination at the s:
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Samples from the berms, the southern margin, and the trench were analyzed at the K-25 Laboratory.
In addition to the analyses listed in Table 1, four of the berm samples and five of the trench samples
were extracted by TCLP and the extract analyzed for metals at the K-25 Laboratory. These results
are reported in Appendix C.

The selected outlying surface samples addressed in Appendix A (Figure A-1 and Table A-1) were
analyzed by standard EPA methods (EPA 1983 or EPA 1986). Analyses were conducted by Data
Chem Laboratories (a Sorenson Company) in Salt Lake City, Utah and were limited to arsenic,
chromium, and lea

2.2.3  Concrete Analysis

The concrete cores (including background samples) were crushed and passed through a 9.5-mm
(3/8-in.) stainless-steel sieve at the laboratory. All but the samples collected for formate analysis
were analyzed for the constituents listed in Table 1 at the K-25 Laboratory. Thirteen routine samples,
four background samples, and one duplicate sample were analyzed for cyanide using SW-846

Method 9010 (EPA 1986), also at the K-25 Laboratory. Thirteen of e co-located samples, as
discussed previously (see Section 2.1.2), were sent to the Pacific No iwest Laboratory (PNL) in
Richland, Washington for formate analysis. An ion chromatography procedure (#PNL-ALO-212) for
formate was developed by PNL for this project. All analytical results are listed in Appendix D.

Three of the routine concrete core samples also underwent the TCLP extraction at the
K-25 Laboratory. The extract was analyzed for arsenic, lead, selen n, and mercury. 1ese resi S
are reported in Appendix D (Table D-24).

The concrete chip samples from the scabbling test plot were analyz: for total nitrate/nitrite
(Method 353.2 T=PA 1983]) at Roy F. Weston Laboratories, Incorporated, in Lionville,
Pennsylvania, ai__ for total radioactivity at the Hanford Site 222-S Laboratory. The results are
presented in Appendix A.

The pH of the concrete was measured for approximately 40 of the : nples at the K-25 Laboratory,
with SW-846 Method 9045 (EPA 1986). The results are given in Appendix D (Table D-19).

2.2.4 Vadose Zone Soil Analysis

Vadose zone samples were analyzed for the constituents in Table 1. The analyses were conducted at
the TMA Norcal Laboratory in Rich nd, California, with the exception of the five splits that were

analyzed at the K-25 Laboratory. In addition, the pH of the samples was measured. All analytical
results are listed in Appendix E.

RL95-29.R0/C2 2-13
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23 DATA ( ALITY

With the following exceptions or qualifications, a of the analytical data discussed in this report were
produced under standard protocol for sampling, analysis, field QA/QC, laboratory QA/QC, and data
reporting (EPA 1983; EPA 1986; WHC 1988).

° Shallow Soil Data (1989 Sampling). These data (U.S. Testing Laboratory) were produced
under standard protocol, however, : QA/QC program was not project-specific, and the
following QA/QC and reporting documentation was not included with the data package from
the laboratory: Calibration information, data from check samples, chemist bench sheets, and
laboratory blank, duplicate, and matrix spike data. Records such as chain-of-custody forms
and analysis request forms also are 1available. Because of these deficiencies, data
validation was not performed.

o Shallow Soil Data (1991 Sampling). These data (K-25 Laboratory) were produced under
stanc d protocol, but are lacking in QA/QC deliverables. The documentation identified in
the preceding paragraph generally was not included with the data ackage from the
laboratory. As with the U.S. Testing package, data validation was not performed.
However, the laboratory QA/QC program was project-specific; and data from laboratory
check samples, sp s, and spike duplicates are available for this sample set.

° Concrete Formate Analyses. This analytical method and associated QA/QC procedures were
developed by NL. These data are considered to be of sound quality based on analysis of
duplicates, spikes, laboratory blanks, and on the calibration frequency (Appendix D,

Figure D-1).

o Concrete Chip Analysis. The quality of these data are supported by duplicate samples and
data spatial trends. Rigorous QA/QC was not requested for this specialized study.

. Radiochemistry. Standard radiochemistry laboratory QA/QC protocol was employed.

Sample holding times, the time elapsed between sa  ing and analysis, have it :n developed for
soil and concrete samples, but are available for water ¢+  les. For the concrete samples, holding
times were ex ded for the analysis of nitrate. e, fluoride, sulfate, mercury, and pH. Holding
times were generally exceeded for nitrate and nitrite analyses of the shallow and vadose zone soil and
for TCLP samples. In the appendices, these data have alifiers specifically indicating that holding
times were exceeded, or the data are qualified as estimated values. However, the data are considered
useable because inorganic chemical concentrations tend to be much more stable in solid samples than

in dilute aqueous matrices.

Data qualifiers are reported with these data in Appendices B, C, D, and E. In Appendices B, C,
and E, the qualifiers are as reported from the boratory. The vadose zone analyses given in
Appendix E have been validated and qualified accordingly (see Section 2.3.3).

Specific QA/QC measures are addressed in the following sections. SW-846 (EPA 1986) recommends
comparing duplicate samples using relative percent difference (RPD) [RPD, 100*{(X-Y)/((X+Y)/2)},
where X and Y are duplicate analytical results]. In standard laboratory procedures for soil samples,
data are qualified if the RPD of laboratory duplicates exceeds 35%. Here, comparing field
duplicates, 35% is used as a reference value. It is suggested that data objectives for this project are

RL95-29.R0/C2 2-14
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consistent with a much less stringent exclusion criteria. Blank data v | be considered satisfactory if
below detection, or well below regulatory thresholds and typical minimi  values for the data set.
Laboratory data qualifiers, field blank data, and field duplicate data are reviewed for the constituents
in Table 1.

2.3.1  Shallow Soil Data

2.3.1.1 Subconcrete Soil (1989 Sampling). The shallow soil samples taken in 1989 are assumed to
be potentially contaminated with concrete chips from the basin floor (see Section 2.1.1). Based on
this assumption, any reported concentrations that suggest contamination are questionable. The field
team leader disqualified sample number AB-001. Also, as stated previously, this sampling and
analytical effort is lacking in QA/QC and other supporting documen ion. Despite this, the data
offer useful characterization of soil compositions.

Data precision is supported by the analysis of four field duplicates; . ly one pair of values exceeded
35% RPD (sulfate, 58%). The blank data are considered satisfactory. The validity of these data is
reinforced by their similarity to the subconcrete analyses of the samples collected from adjacent basins
in 1991, and of the results for upper samples of the basin vadose zone boreholes.

The data for nitrate, sulfate, and low concentrations of fluoride are considered questionable because
they are frequently accompanied by undefined qualifiers (Appendix . However, these data and the
da from the subconcrete samples collected in 1991 have similar distributions. The mean values,
maximum values, and standard deviations are within a factor of 3, and these statistical values are
lower in 2 earlier data set.

2.3.1.2 Subconcrete Soil (1991 Sampling). Comparison of data from the three field duplicates for
the 1991 subconcrete sampling gives the following RPD values in excess of 35%: cadmium 128%
and 50%, copper 45%, fluoride 84 %, nitrate 126%, cobalt 135%, and nickel 63%. The blank data
are considered satisfactory.

Approximately 30% of the lead data are qualified, indicating that duplicate analyses were not within
control limits. Qualified values are less than or equal to 7.0 mg/kg. Virtually all of the zinc values
are quali lases ted beca  of the presence of an interference. Zinc and lead data accuracy at
these levels are not strong concerns because both are regulated at much greater conc¢ rations. One
arsenic value was qualified because of insufficient spike recovery. Selenium detection limit data are
qualified, indicating matrix spike recoveries outside of control limits.

2.3.1.3 Perimeter Soil Sampling. Comparison of one split and two field duplicate analyses, for the
shallow subconcrete soil samples taken in 1991, yielded the following RPD that are greater than 35%:
arsenic 54 %, barium 46%, lead 49%, fluoride 190%, and copper 46%. No sample collection/
preparation problems are indicated in an analysis of the blank data.

Laboratory qualifiers indicate questionable accuracy for three arsenic results that are greater than
detection limits. The mean value of arsenic is 9 parts per million (ppm), comparable to background,
and close to the detection limit of 1 to 2 ppm. Selenium detection limit data are qualified, indicating
matrix spike recoveries outside of control limits. The lead values are very questionable; all but one
are qualifie because of poor matrix spike recoveries or laboratory duplicate results. In addition, the

RL95-29.R0/C2 2-15
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lead data distributions are dissimilar to other soil ta sets; compare the mean value and standard
deviation of perimeter soil data (39, 54 mg/kg) to those of the vadose zone (5, 6 mg/kg).

2.3, 4 Other Surface S¢ S pling. The outlying surface soil sample analyses are consistent with
good data quality based on a single duplicate and matrix spike.

2.3.2 Concrete a

The concrete core analytical data set has high detection limits, relative to the other data groups. Of
particular concern are the elevated detection limits of arsenic (typically 45 to 48 ppm) and lead (equal
to that of arsenic). Five of the arsenic analyses are of no use, having detection limits ranging from
430 to 510 ppm, which is above regulatory thresholds. The remainder are less than or equal to

60 ppm. The five samples with very high arsenic detection limits have corre >ndin; ' high
detection limits for cadmium, chromium, cobalt, nickel, selenium, and silver. Reported detection
limits for other analytes of concern (see Table 1) are either well below health-based levels, or these
analytes are rarely reported as below detection.

Of the concrete samples, including local background samples, eight sets of field duplicates and one
triplicate were collected and analyzed. One of the samples of the triplicate, numbered BOOGGS, will
not be considered in evaluating the duplicate results, because it was contaminated with unde ’ing
soil. The following are the imber of pairs having detectable concentrations exceeding 35 RPD:
barium (1 of 9), cobalt (2 of 8), copper (3 of 9), nitrate (4 of 6), sulfate (4 of 9), vanadium (2 of 8),
and zinc (4 of 8). Blai results are considered satisfactory.

Data qualifiers, other than for holding times and detection, are unavailable for the concrete data.

A survey of qualifiers appended to the laboratory spike, spike duplicate, and check sample results
reveals the following information: zinc, barium, and copper data are commonly qualified because of
exceedance of spike or spike duplicate recovery limits. The maximum values for these analyses are
well below health-based thresholds. Check sample results are generally within control limits.

2.3.3 Vadose Zone Soil ata

The vadose zone analytical data were validated by the Hanford Site Analytical Services Organization.
Data validation activities were performed in accordance with the RCRA procedure (Level B)
contained within the Sample Management and Administration Manual (WHC 1990). The data
validation process included a review of the following QC elements performed by the laboratory and
reported in the associated data deliverables:

Holding times
Blank analyses
Matrix spikes

Duplicates.

Data qualifier codes indicating estimated or rejected ¢ 1 occur with detection limit resi s for
elements such as silver and selenium. The anion data are typically qualified with "J," as estimated
values. This is because of the presumption of exceeded holding times. Approximately 30% of the

RL95-29.R0/C2 2-16
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3% of the zinc data are qualified as estimated. A few chromium and copper values also are

qualified as estimated. The lead, zinc, chromium, and copper data should be used with caution, but
all are well below background soil concentrations or health-based lev

2.34

Data Qu: ty Summary

This report assumes all applicable data will be considered unless demonstrated to be flawed or
inappropriate. The analytical data addressed in this report are accept  as generally useful, with the
following qualifications.

The shallow soil samples collected in 1989 (subconcrete) are potentially contaminated with
other material and the associated data are lacking in QA and methodology documentation.
The use of this data is therefore limited. However, the data are supported by eir similarity
to those of the samples collected in 1991.

The remaining shallow soil analyses, though lacking in rigorous QA/QC documentation,
offer characterization of the soil beneath Basins 2 and 4 and the soil surrounding the four
basins. The lead data in the perimeter soils are questionable. Many perimeter soil arsenic
values are of questionable accuracy, based on matrix spike recovery data.

Five samples of the concrete core analytical data set have high detection limits relative to
regulatory thresholds. The usefulness of the remaining concrete arsenic data will depend on
the selection of a decisional threshold. It is suggested that there are a sufficient number of
arsenic analyses with detection limits less than 50 to 60 ppm to support evaluation against a
threshold greater than 50 to 60 ppm. A lower threshold may require resampling.

RL95-29.R0O/C2 2-17
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3.0 PERFORMANCE STANDARDS

This chapter identifies and discusses the various threshold concentrations that serve as RCRA closure
criteria. Concentrations of constituents in media not contaminated with waste (i.e., background
samples), laboratory limits of detection, and health-based levels are the three principal criteria for this
evaluation. Each criterion is analyte- and media-specific. The regulatory basis for these standards
resides in WAC 173-303-610(2)(b), WAC 173-340-700(4) and (6), and WAC 173-340-740. If more
than one of the preceding standards are available, the greater will be ed as a decision threshold.
Other standards may be employed, where appropriate (e.g., waste designation limits).

3.1 BACKGROUND

Background thresholds are specified by WAC 173-340-708(11) as a tolerance coefficient of 95%, and
a coverage of 95% (i.e., there is a 95% confidence that 95% of background analyses wi be below
this threshold). Hanford Site soil background thresholds (DOE-RL 1993) and local soil background
data are available for most of the constituents of concern at the 183-H (see Tables 2, 3, and 4).

Local concrete background data are available as well. Local background data are of limited use
because the number of background samples collected are less than or equal to the minimum of ten
allowed by WAC 173-340-708(11) and a normal distribution has bee assumed. It has been shown
that other distributions (e.g., Lognormal) are more suitable for Hanford Site soils (DOE-RL 1993).

The sitewide approach to determining soil ba * ound levels was de d as an alternative to l¢
unit-based soil background determinations at Hanford Site. The Hanford Site background
approach (DOE-RL 1993) is based on the premise that all of the waste management ur  exist on a
common sequence of vadose zone sediments, and that the basic soil components that control the
chemical composition of these sediments are similar throughout the nford Site. The range of
natural soil compositions is used to establish a single set of soil background data.

Use of sitewide backgr: nd for environmental restoration at the Hanford Site is technically preferable
to the use of the unit-based background because it more accurately represents this range, and provides
a more consistent, credible, and efficient basis for evaluating contamination in soil. Model
assumptions and statistical calculations for ~~ approach are described in the Hanford Site
Background: Part 1, Soil Background for Nonradioactive Analytes | RL 1993).  rigorous
comparison of 183-H soil data with the sitewide background data set is presented in Closure
Proposal: 183-H Solar Evaporation Basins (DOE-RL 1995).

The collection and analysis of local background samples are discus:  in Chapters 2.0 and 3.0 of this
report. The local background thresholds were calculated as prescribed in WAC 173-340, assuming
normally distributed data, and are presented in Tables 2, 3, and 4. Local background has been
assessed for shallow soil, deeper vadose zone soil, and basin concrete.

3.2 HEALTH-BASED THRES )LDS
The health-based cleanup levels calculated in this report are from the equations, risk levels, and

exposure assumptions found in the Mode! Toxics Control Act (MTCA), Method B,
[WAC 173-340-740(3)(a)(iii)]. For noncarcinogens, the principal v iable relating human health to

RL95-29.R0/C2 3-1
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cleanup :vels is the oral reference dose. The oral reference dose is defined as the level of daily
human exposure at or below which no adverse effect is expected to occur during a lifetime. For
carcinogens, the cancer slope factor is the basis for determining human health effects; it is a
measurement of risk per unit dose. " e oral reference dose and cancer slope factor are chemical
specific and obtained from the Integrated Risk Information System database (EPA 1994), if available.
Secondary sources for ese toxicity values are also available from the EPA or :ology. Health
based thresholds, references, and calculations are reported in Appendix F.

Publishe slope ictors and/or reference doses are not available for some of the constituents of
concern. In those instances where one of these toxicity values is available and the other is not, the
health-based threshc is based upon the available value. This approach does not assume that toxicity
via the uncharacterized mechanism is negligible; only that information supporting this type of toxicity
is lacking.

Though WAC 173-340 does not offer a method to determine concrete standards, soil values can be
used to get a general sense of the risk posed by potentially contaminated concrete. Background
sampling is a more direct test for contamination.

It is planned that the Debris Rule of the RCRA "Land Disposal Restriction" (40 CFR Part 268) will
be applied at 183-H, obviating any health-based cle 1p thresholds.

33 LIMIT OF ETEC1T DN/QUANTITATION

As a performance standard, the limit of quantitation has greater preference than the limit of detection
because of the large analytical uncertainty associated with near-detection values. In practice, the
laboratory reporting limit is generally considered quantifiable, and detection and quantitation limits
are not differentiated. Sample-specific detection/quantitation limits are available for the K-25 and
TMA Norcal Laboratory data in Appendices C, D, and E (see Section 2.2).

RL95-29.R0/C2 3-2
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4.0 DATA EVALUATION

4.1 CONCRETE

The basin concrete has greater waste constituent concentrations than the surrounding ar underlying
soils. Concrete contamination exceeds groundwater protection or background concrete values for the
following constituents of concern identified in Table 1 (arsenic, barium, beryllium, cadmium, total
chromium, nickel, and nitrate). All constituents of concern with the exception of arsenic are below
either background concrete or MTCA Method C direct soil exposure values. Arsenic contamination
does not exceed MTCA Method C direct soil exposure values for inc trial sites. Extraction
technologies intended for removal of the top 6-mm contaminated layer of the concrete ¢ uld
effectively remove the majority of this contamination.

4.2 CONSTITUENTS OF CONCERN IN SOIL ZONES

A number of constituents of concern identified in Table 1 are removed from consideration in all soil
zones because they are indistinguishable from background (DOE-RL 1995). These constituents are
barium, beryllium, selenium, silver, vanadium, and cyanide. Two constituents, lead and sulfate, are
also removed as constituents of concern because they are found below MTCA action levels. No
Method B or Method C groundwater protection or soil exposure values exist for lead. The lead
action level has been set at 250 ppm as defined under MTCA Method A. The sulfate action level has
been set at 25,000 ppm which is the secondary maximum contamina level (MCL). As with lead, no
Method B or Method C groundwater protection or soil exposure values exist for sulfates. Vanadium
pentoxide and formate are removed as constituents of concern because they were found below the
threshold of detection, which is also below respective action levels (14.4 ppm for vanadium pentoxide
and 3,200 ppm as formic acid).

Remaini~ - constituents of concern above action levels at 183-H are nickel, arsenic, copper, nitrates,
chromium, and fluoride.

4.3 IALLOW SOILS

~Juntamination above action levels for constit  ts of concern is evident in the shallow soil beneath
and surrounding the 183-H. Shallow soil contamination from nitrates and fluoride account for the
majority of surface area and is concentrated under Basin 2 with areas spreading to Basins 1 and 3.
The action level for nitrate is 4,400 ppm based on the MCL. The action level for fluoride is

96.0 ppm based on the MTCA Method B groundwater protection level. In addition, contamination
from nickel in the shallow soils is evident in a small surface area on the west end of asin 4. The
action level for nickel is 19.7 ppm based on natural background. Arsenic contamination extends past
the east perimeter sampling area and will require further sampling in order to identify its extent. The
arsenic action level is 6.41 based on natural background. Copper and mercury contamination

(59.2 ppm and 0.29 ppm, respectively) is largely contained within the nitrate/fluoride extent of
contamination in the shallow soil.

Chromium analyses contained in this report represent total chromium values. Further sampling and
analysis must be performed to determine hexavalent chromium contamination in 183-H shallow soils.
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Hexavalent chromium has an action level of 8.0 ppm based on MTCA Method B groundwater
protection. The total chromium action level is set at the higher natural background value of

27.9 ppm.

4.4 VADOSE ZONE SOILS

Fluoride and cadmium contamination is evident in the vadose zone. The fluoride action level

(96 ppm based on the MTCA [ethod B groundwater rotection level) in vadose zone soils. All other
constituents of concern are either below natural background or M ~A Method B groundwater
protection levels. Fluoride contamination in the vadose zone is conjectured to be present down to the
11-ft level in Borehole 1. Cadmium contamination consists of two discrete data points, one at

4.0 ppm in Borehole 2 at the 24 to 24.5 ft depth and the other at 4.5 ppm in Borehole 6 at the 13 to
14 ft depth. The cadmium action lev. is 0.5 ppm based on the MCL.
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5.0 DISCUSSION AND CONCLUSIONS

The data quality and completeness are considered acceptable for preliminary remediation decisions.
Data quality is most assessable for the vadose zone soil, and least for the shallow subconcrete soil
beneath Basins 1 and 4. Data precision for all data sets is acceptable, though more thoroughly
documented for the vadose zone soils. Assessments of data accuracy, though not well documented for
the shallow soil and concrete, are reinforced by the relatively narrow range of the ita, and the
similarity of the data distributions to sample sets such as that of the s wide background study. The
number of samples is considered sufficient and is based on negotiations with Ecology ¢ | the EPA
(during the development of DOE-RL 1990).

Chemical dangerous waste components were intimately associated wi radioactive species at the
basins. Because concentrations of contaminants are greatest within 1 cm of the exposed concrete
surface, decontamination, if performed, is likely to remove highly concentrated zones of radioactive
and nonradioactive cont ination.
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APPENDIX A

MISCELLANEOUS SAl.. .ING RESU TS

Appendix A contains analytical data (Table A-1) and sample locations (Figure A-1) for surface soil
samples taken in the general vicinity of the 183-H basins. These samples were collected after the
other shallow soil samples, to further characterize the arsenic, lead, and chromium composition of the
area soil.

Also included are data and plots addressing depth of contaminant penetration in the bas concrete.

TEST SCABBLING PLOT RESULTS

To determine the relative depth of waste contamination in the concrete surface, st chip sampling was
performed inside Basin 2. The southwest corner of Basin 2 was chosen as the location of & 3-m by
3-m (10-ft by 10-ft) test plot. The fiel radiological survey had indicated this region was
approximately midrange of the survey’s activity results. The random concrete chip sampling results
indicate that all of the radioactivity and the majority of the chemical waste (Table A-2 and

Figure A-2) is contained in the first 9.5 mm (3/8 in.) of the concrete surface.

Radiological analyses of surface samples (see Table A-2) yielded measurements greater than the
detection limit of 50 pCi/g. The mean activity of the surface samples was 133 pCi/g with a standard
deviation of 24. Radioactivity was not detectable in the subsurface samples. The subsurface samples
were collected at depths of 1/4, 3/8, and 1/2 in.
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Figure A-1. 183-H Solar Basins Selected Outlying Sampling Locations.
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APPENDIX B

ANALYTICAL DATA FOR SHALLOW SOIL BENEATH BASINS 1 AND 4
AND FOR LOCAL SHALLOW SOIL BACKGROUND

(All analyses were performed by U.S. Testing aboratory)
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APPENDIX B

ANALYTICAL DATA FOR SHALLOW ~)IL BENEATH BASINS 2 AND 3
AND FOR SURFACE SOIL SAMPLES

(All analyses were performed by U.S. Testing Laboratory)

Appendix B contains analytical data (Tables B-1 through B-10) and s 1ple locations for the shallow
soil samples (Figure B-1) taken beneath two of the 183-H basins and for local backgro 1 allow
soil samples (Figure B-2). The data summary statistics (Table B-5) are based on all routine (as
opposed to background or quality control [QC]) sample data except those qualified with a "below
detection limit" (BDL).

These data did not undergo a validation process other than that of the QC checks and reviews
performed by the laboratory.

Analytes that were either undetected or detected below the contractu  detection limit are flagged as
follows:

U The material was analyzed for, but was not detected. The associated value is the
detection/quantitation limit

B Analyte found in blank.
For further information refer to Chapter 2.0. Detection limits in this appendix are not listed in the

data columns because the detection/quanitation limits generally were not sample specific. Table B is a
list of detection limits that apply to most of the data.
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APPENDIX C

ANALYTICAL DATA FOR SHALLOW SOIL BENEA ... BASINS 2 AND 3
AND FOR SURFACE SOIL SAMPLES

(All a yses were performed by K-25 Laboratory; [artin Marietta)

Appendix C contains analytical data (Tables C-1 through C-18) and sample locations for sh ow soil
samples (Figure C-1) beneath two of the 183-H basins, and from surface soil surrounding the basins.
This data did not undergo a validation process other than that of the quality assurance checks and
reviews performed by the laboratory.

The data s  mary statistics (Tables C-5 and C-14) are based on all routine (as oppose to
background, radioactivity, or quality control) sample data except those qualified with a "U."
Analytes that were either undetected or detected below the contractual detection limit are flagged as
follows:

U The material was analyzed for, but was not detected. The associated value is the
detection/quantitation limit

B Analyte concentration is less than the contractual detection; 1antitation limit but greater than
the instrument detection limit.

For further information refer to ( ipter 2.0.
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BASIN CONCRETE ANALYTICAL DATA

(Core Samples)
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APPENDIX D
BASIN CONCRETE ANALYTICAL D TA

(Core Samples)
Appendix D contains analytical data (Tables D-1 through D-20) and sample locations (Figures D-1
through D-6) for the 183-H basin concrete samples. The data summary statistics (Table D-13) are
based on all routine (as opposed to background, radioactivity, or qual / control) sample data except

those qualified with a "U."

These data did not undergo a validation process other than that of the quality control checks and
reviews performed by the laboratory.

Analytes tt  were either undetected or detected below the contractual detection limit are flagged as
follows:

U The material was analyzed for, but was not detected. The associated value is
detection/quantitation limit.

For furth information refer to Chapter 2.0.
Figure D-7 gives the formate analysis laboratory report. Please note at the formate samples
generally share sample numbers with the co-located samples taken for routine or background analysis.

Sample numbers BOOGNO, BOOGN4, and BOOGNS are unique because these sample locations were
not co-located.

RL95-29.RO/C2 D-3






































































































RL95-29.R0O/C2

T "y
IR

e

9613

DOE/RL-95-29
Rev. O

Figure D-7. Concrete Formate Analytical Data. (8 sheets)

5% Battelle

Pac Northwest Laboratories

Ban Bouievard

PO w999

Richland. Wasmington 99352
November 27, 1961 Tereohone 5091 1765193

Matthew J. Galbraith, R2-77
Westinghouse Hanford Company
P.0. Box 1970

Richland, Washington 99352

Dear Mr. Galbraith:

FEINAL REPORT OF FORMATE ANALYSIS OF 183-H BASIN CONCRETE
(WESTINGHOUSE HANFORD COMPANY WORK ORDERS ED1462 AND EDZ115)

Enclosed please find our final report on the analysis of formate in 183-H
Basin concrete as described in my letter to Mark R. Morton on March 4, 1991
and funded through Work Orders £D01462 and ED2115. This transmittal of the
final report compietes our work under the scope of these work orders.

If you have any questions, please do not hesitate to cail.

Sincerely,

D/M_—fp/t_‘ﬁ

Bruce A. Prentice

Project Manager

Analytical Laboratory Operations
Enclosure

BAP:pl

cc: (w/0 attachment)

J. H. Kessner, WHC EA/PAL, T6-08
M. R. Morton, WHC RR/ENV, R2-77
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Figure D-7. Concrete Formate Analytical Data. (8 sheets)

pk melethil: page 2 of &

Approximately 2 gms of sample, predominantly » free flowing

powc with grains ranging from silt(> 90%) > salt in
size, was weighed out into a 25 ml scintillaction vial, in
duplicate. The 2(+ 0.05) gm sample was leac! | using 20 mls

of water and sonicated for 60 minutes. The !eachate was
filtered using a 0.45 um polysulfone syringe .lter to
remove particulates, and injected into the cl--matograph.
Specific quantitative aspects of this protoc will be found
in the sample preparation / data review sheec.

A 1:1 dilution of the eluant identified in PNL-ALO-212 was
used for the separation. An appropriate amount of 100x
concentrate of the eluant was added to each vial to match
the sample and standard matrix to the eluant used for the
separation. The run time has been extended to about 15 min.
to allow any late eluting anions to pass through the
detector before initiating the next injection. A full
description of the pump and detector controls has been
included in the Method file listing.

QUALITY CONTROL

All stated analyte values are expected to be :curate to
within 10%, though the error at the detection iimit may be
as high as 50%. Two verification standards, , 0.8 and 1.6
ppm, were analyzed after every 10 sample injections and were
quantitated within the +10% window defined in PNL-ALO-212.
All caljbration and verjficatjon standards we-- prepared on

“ "he _analvsis. A couple of the sam ‘s were
spiked at . ppm. As all the samples are beir run in
duplicate, the spikes are not run in duplicate. The spike
recoveries are 84% for both samples.

A couple of method blanks have also been analyzed. These
"samples" (H20) were processed identically to the concrete
samples. Water analytical blanks, identified by the run
date(e.g. S91110811B1), have been analyzed at a frequency of
10% of the sample injections and were found to contain no
formate.

DELAY IN PROCESSING IN. 'TIONS 79-88

The runs were initiated on Friday, 11/8/91. However, due to
the large number of samples being processed, the autosampler
shut itself down after its' storage area for post-injection
cassettes was filled to capacity. This condition was
noticed on Monday, 11/11/91, and the runs were reinitiated
after a fresh set of verification standards (prepd.11/11/91)
was analyzed and the calibration of 11/8/91 recertified to
be valid.
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Figure D-7. Concrete Formate Analytical Data. (8 sheets)

pk melethil: page & of &
PREPARATION OF STANDARDS

0.1511 gm of 99+ % Sodium Formate( PO # 132654 AAF, ALDRICH
12302AX) was diluted to 100 mls of 1000 ppm Formate using
deionized water. {(11/8/91)

0.2 mls of this standard was diluted to 20 mls (11/8/91) to
yield a 10 ppm intermediate standard used to prepare 5 mls
of the working calibration and verification standards.

STANDARD VOL. OF 10 PPM STD USED(ml)
CAL 1, 0.25 PPM 0.125
CAL 2, 0.50 PPM 0.250
CAL 3, 1.00 PPM 0.500
CAL 4, 2.50 PPM 1.250
CAL S5, 5.00 PPM 2.500
CAL 6, 10.00 PPM 5.000
VER 1, 0.8 PPM 0.400
VER 2, 1.6 PPM 0.800

SAMPLE SPIKES

0.100 ml of the 1000 ppm stock standard was added to a vial

containing 2 (+ 0.05) gm sample and 20 ml of deionized

water. Following sonication for 60 minutes, the leachate

was filtered and injected into the ion chromatograph. The

affective spike was S ug/ml in the leachate and 50 ug/g in
e solid.

comments saved as formate.wri by pk melethil
-
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APPENDIX E

1 V/ 'OSE ZONE SOIL SAMPLE IDENTIFICATION AN ANALY CAL DATA
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APPENDIX E

v SE ZONE SOIL SAMPLE IDENTIFICATION AND AN Ct Y A

Appendix E contains analytical data (Tables E-1 through E-12), sample information for the vadose
zone soil samples (Tables E-13 through E-22), and sample locations for vadose zone boreh:
locations (Figures E-1 and E-2). The data summary statistics (Table E-10) are based on all routine
(as opposed to background, radioactivity, or quality control samples) sample data, except those
qualified with a "U" or an "R."

The data qualifiers are listed adjacent to the data and were initially rted v h the data or added as
a result of the validation process performed by the Hanford Analyi Services organization. The
data qualif s are defined as follows:

B Analyte foo |  blank

J he associated value is an estimated quantity

R The data are unusable

U The material was analyzed for, but was not detected. The associated value is the

detection/quantitation limit

Ul " e material was alyzed for, but was not detected. The associated value is an estimated
quantity
UR idicates the constituent was analyzed for and not detected. Due to a major quality control

deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.

Analytical results may or may not be qualified through the validation process as a rest  of the
attributes characterized by the data flags. For further information refer to Chapter 2.0.
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