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1.0 INTRODUCTION

This report provides a consolidated reference for 1995 concrete sampling data associated with the
Hanford Site's 183-H Solar Evaporation Basins. Previous site data have been reported in RCRA
Closure Data Evaluation Report: 183-H Solar Evaporation Basins Soil and Concrete
(DOE-RL, 1995a). In 1995, the 183-H Basins were decontaminated and dismantled. Sampling
efforts began after completion of concrete decontamination efforts. Concrete structures (walls
and floors) and drummed waste were sampled between August 24 and November 1, 1995.

One soil sample from the east berm outside Basin No. 1 was collected concurrently with concrete
sampling. Additionally, one water sample was collected during this period to disposition
rainwater that accumulated before sampling the decontaminated basin floors. Sampling is
described in chronological order. Radiological release surveys of the decontaminated basin walls
and floors have been included for completeness. L

1.1  BASIN HISTORY AND REGULATORY STATUS

The 183-H Solar Evaporation Basins were located in the 100 Area of the Hanford Site, north of
the retired 105-H Reactor (Figure 1-1). They consisted of four adjoining concrete basins.
Originally the basins were built as part of the 100-H water treatment structures. They were
constructed in 1949 and used for 100-H Area water treatment until the mid-1960s (BHI, 1995a).
Most of the water treatment structures, including 12 additional adjoining basins, were demolished
in 1974 (DOE-RL, 1995b). The four remaining basins were inactive until 1973 when radioactive
and dangerous (mixed) waste from the 300-Area Fuel Fabrication Facility was shipped to the
basins for storage and treatment. The basins were used for solar evaporation of the waste, hence
the name "183-H Solar Evaporation Basins." The last shipment of waste to the 183-H Basins

- took place in November 1985 (DOE-RL, 1995b).

The contiguous basins have been designated an interim-status storage, treatment, and/or disposal
facility (TSD) unit under the Resource and Conservation Recovery Act of 1976 (RCRA). The
unit is being closed in compliance with the Hanford Federal Facility Agreement and Consent
Order (Tri-Party. Agreement) (Ecology et al., 1996) and by requirements of the Hanford Site
RCRA permitting process.

The 183-H Solar Evaporation Basins stored and treated RCRA listed wast as well as
characteristic and criteria-regulated waste. A “contained-in” determination was made by
DOE-RL in order to remove the listed waste designation from the concrete. The determination
concluded that listed waste designations could be removed from the concrete if analysis proved
that dangerous waste constituents did not exceed Model Toxics Control Act Method C industrial
standards and if concrete scabbling residue would be disposed at a disposal unit within the
Hanford Site’s 200 Area Plateau. This determination is consistent with the Washington State
Department of Ecology’s (Ecology) contained-in policy for contingent management. Scabbled
concrete was determined to be releasable as nondangerous waste after analytical determination
that the concrete was not characteristic or criteria-regulated dangerous waste.

1
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Potential hazardous substance contamination in the 100 Area is being addressed under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA). Area waste sites have been assigned to geographic operable units. The 183-H
Solar Evaporation Basins have been assigned to the 100-HR-1 source operable unit. (The
groundwater operable unit beneath this source is the 100-HR-3 unit.) The U.S. Environmental
Protection Agency (EPA) oversees all Hanford CERCLA activities.

1.2  BASIN STRUCTURE RELATIVE TO SAMPLING

Understanding the basins' structure and general site characteristics is helpful to understand
sampling described in this report. Sampling was primarily concerned with basin cement surfaces
formerly in contact with regulated mixed wastes. This consisted of interior basin surfaces.
Facility dimensions and layout are shown in Figures 1-2 and 1-3. (Dimensions are shown in both
feet and metric equivalents because supporting data in the appendices was recorded in feet.)

The four open basins were aligned in series as a single, partially above-ground structure. Each
650-square meter (m®) concrete basin consists of an upper flocculation reservoir on the north side
and a deeper sedimentation reservoir on the south. The basin walls are about 15 centimeters (cm)
thick and the floor is at least 13 cm thick (Rasmussen, 1995). Interior walls are sloped at the
bottom where the walls join the floor. Decontamination (scabbling) of interior walls removed
contaminated concrete surfaces; approximately 6 millimeters (mm) of surface material were
removed and transferred to waste drums. Radiological surveying and decontamination processes
of the lower portions of the interior basin surfaces (those potentially exposed to the former basin
wastes) were delineated in 0.6-meter (m) by 2.4-m (2-ft by 8-ft) sections and numbered with
paint.

Sampling was performed between August and November 1995 to support demolition activities.
Site samples described in this report can be classified into three basic groups: concrete structure,
waste drum, and environmental media samples. Concrete structure samples were collected from
suspected clean concrete surfaces. Waste drum samples were collected from drums of basin
decontamination wastes. Both structure and waste samples consisted of fine, pulverized concrete
generated by the scabbling process. Environmental media samples were incidental soil and water
samples collected during concrete sampling.

~ Initial sampling in August 1995 began on the decontaminated interior basin walls, an overflow
flume, and an exterior soil berm. The overflow flume was located above the south end of the
sedimentation basins and served the four basins in common. (Refer to Figure 2 cross section.)
Waste was never known to be present at depths that would have caused waste to contact (and
contaminate) the overflow flume. A low point in the overflow flume occurred adjacent to
Basin No. 1.

Soil was bermed against the lower portion of the exterior walls at the facility. Previous site work
included soil sample collection and analysis (DOE, 1995a). One additional soil sample was
collected from the berm east of Basin No. 1 during the August 1995 sampling.

2
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Figure 1-1. The 100-H Area af the Hanford Site
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Figure 1-2. Details of the 183-H Solar Evaporation Basins
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2.0 FIELD SAMPLING

Concrete sampling field work (Phase I sampling) began August 24, 1995, after basin surface
decontamination. Phase I work consisted of sampling the decontaminated structure and the
drummed, segregated, decontamination wastes. The objective was to characterize material that
had been removed from the 183-H basin surfaces during the decontamination process to
(1) ensure the that remaining concrete had been adequately decontaminated and to (2) verify that
a flume in the basin's southern wall had never been contaminated by regulated wastes. A sampling
and analysis plan was developed by the Environmental Restoration Contractor (ERC) in
consultation with the Washington State Department of Ecology (Ecology), EPA, and the
U.S. Department of Energy (DOE) (Rasmussen, 1995). The written sampling and analysis plan
was augmented with additional concrete wall and drum sampling during implementation.

{'l o o
Samples were collected by (Westinghouse Hanford Company's (WHC) Sampling and Mobile
Laboratories (SML) personnel on August 24 and 25, September 14, October 23, and
November 1, 1995. The work was performed for the DOE under the direction of the ERC.
Samples were collected using a clean, air-driven rotohammer to grind off surface concrete from
predetermined locations inside the 183-H Basins. Sample wall material was collected in plastic
bags that were taped to the wall below the sample sites. Sample floor material was simply
accumulated adjacent to the area from which sample was ground. The sample media was then
transferred to clean sample bottles for transport and subsequent analysis. The SML personnel
referenced the wall sample locations by using the same numbered grids established for radiological

survey purposes.

Waste drum sampling of pulverized surface concrete collected by the decontamination process
was conducted by ERC personnel on September 29, October 2, and October 3, 1995. Samples
were collected using clean stainless-steel spoons.

Table 2-1 is a consolidated Phase 1 sample key. The table provides a list of all field samples
associated with this report.

2.1  BASIN STRUCTURES-AUGUST 1995

Basins No. 1 and No. 4 were sampled August 24, 1995, by SML personnel. Sampling was
completed August 25 on a flume area. (Basins are numbered from east to west. Number 1 is the
furthest east.) Samples were collected in multiple jars to meet analytical needs. Aliquots were
assigned Field Assessment Services Team (FAST) sample identification numbers (S-series) or
Hanford Site 222-S laboratory sample numbers (N-series).

Two representative locations on the decontaminated Basin No. 1 walls were sampled. Samples
from the south wall, 1.5 m above the basin floor were numbered S5060-01 and N5850. Samples
from the east wall, 1.2 m above the basin floor were numbered S5060-02 and N5851.
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Additionally, on August 25, samples S5060-05 and N5855 were collected from a single untreated
0.4 m® location on the floor of the flume adjacent to Basin No. 1.

Likewise, two locations on the Basin No. 4 walls were sampled. Samples from the south wall
location, 0.9 m down below the top of the scabbled area, were numbered S5060-03 and N5852.
Samples from the west wall location, also 0.9 m below the top of the scabbled area, were
numbered S5060-04 and N5854. (Author's Note: Samplers occasionally referenced sample
locations from the edge of the dark area where the basin liner had not been removed. Based upon
ERC Radiological Survey Records, this upper reference line would have been more than 2.4 m
above the sedimentation basin's floor.)

Samples were delivered to the WHC FAST, the Hanford Site 222-S Laboratory, and the ERC's
Environmental Analytical Laboratory (EAL) for analysis. Analyses and results are discussed in
subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
sampling work. Appendix A contains the report for the WHC August work, including a
confirmatory soil sample collected with a clean stainless-steel spoon from outside basin No. 1's
east wall.

2.2  BASIN STRUCTURES--SEPTEMBER 1995

The walls of Basins No. 2 and No. 3 were sampled September 14, 1995, by SML personnel.
Aliquots were again assigned FAST sample identification numbers (S-series) or Hanford Site 222-
S Laboratory sample numbers (N-series). Sampling was supported by the same Sample
Authorization Form (SAF), S5-060 used for the August work.

Sample locations were selected at random from basin walls. The south wall of Basin No. 2 was
sampled at a representative location 0.3 m below the top of the scabbled area. Samples from
Basir. No. 2 were numbered S5060-07 and N5937. Basin No. 3 was also sampled along the south
wall, 4.9 m from the east side and 0.6 m from the basin floor. Samples from Basin No. 3 were
numbered S5060-08 and N5936.

Samples were delivered to the FAST, the 222-S Laboratory, and EAL for analysis. Analyses and
results are discussed in subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
sampling work. Appendix B contains the report for the September work.

10
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2.3  WASTE DRUMS--SEPTEMBER/OCTOBER 1995

Surface concrete removed from the 183-H Basin walls had been placed in waste barrels during
decontamination work. Sampling was performed September 29, October 2 and 3, 1995, by ERC
personnel to verify chemical and radiologic waste drum contents for waste disposal purposes.
This sampling was supported by SAF B95-106.

Five drums from each basin were selected for sampling. In addition, a duplicate sample was
collected from a Basin No. 2 drum. Samples were collected using clean stainless- steel spoons
then were placed in multiple new, vendor-cleaned sample containers. Media for the duplicate and
associated regular sample were mixed in a clean stainless-steel bowl before being allocated to
sample containers. Separate clean spoons were used for each drum sampled, and samples were
assigned a unique Hanford Environmental Information System (HEIS) numbers. Aliquots
destined for analysis at 222-S Laboratory were assigned 222-S numbers.

2.4  BASIN FLOOR STRUCTURES--OCTOBER 1995

On October 6, a sample (BOGTS1) of rainwater was collected by ERC samplers from Basin

No. 2. The purpose was to confirm radiological characterization for appropriate disposal of the
water. Sampling was supported by ERC SAF B96-002. Recently accumulated basin rainwater
was pumped to Basin No. 2, before sampling, for consolidation. The basins had been
decontaminated, but the process not completed to release the structure from radiological controls.
Aliquots were collected by filling a 500-milliliter, pre-cleaned glass sample bottle and pouring into
seven plastic containers for shipment to the analytical facilities. Hydrochloric acid was mixed with
the water for technetium-99 (**Tc) analysis. Nitric acid was mixed with water for gross alpha,
gross beta, total uranium, and gamma spectral analyses. No preservative was mixed with the
water for total activity analyses. Aliquots were delivered to 222-S and to Quanterra for quick-
turnaround analysis.

Basin floor concrete sampling in Basins No. 2, No. 3 and No. 4 took place on October 23, 1995.
Sampling was again performed by WHC SML personnel under the direction of the ERC.
Sampling was supported by ERC SAF B96-026.

Based upon the sampling plan (Rasmussen, 1995), two locations, one random and one
authoritative, were sampled in each basin. Multiple containers were filled at each sample location.
Following are the random locations that were sampled:

. Basin No. 2: 4.6 m south of the north flocculation basin wall, 1.5 m from the east wall
(sample BOGRK3)
. Basin No. 3: 12.2 m north of the south basin wall and 3.0 m from the west wall (sample

BOGRKS6)

11
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. Basin No. 4: 12.2 m south of the flocculation basin and 3.0 m from the west wall (sample
BOGRKS).

Note: The Basin No. 2 random floor sample came from the (upper) flocculation basin
area while remaining samples were taken from (lower) sedimentation basin areas.

The authoritative locations sampled follow:

. Basin No. 2: 10.1 m south of the flocculation basin wall at the base of the west wall,

(sample BOGRK4)

. Basin No. 3: 0.9 m south of the‘ﬂocculation basin and 7.6 m from the east wall, (sample
BOGRKS5)

. Basin No. 4: 0.9 m south of the flocculation basin and 9.1 m from the west wall, (sample
BOGRK?7).

Before using the rotohammer, silica sand was poured over the clean tool head and collected as an
equipment blank (sample BOGRKO). Samplers supplied the sand. The tool was field
decontaminated following WHC procedures (WHC 7-7, EII 5.4) (WHC, 1988) between samples.
A duplicate and split sample were also taken from the randomly selected Basin No. 4 location.
The split sample, BOGRLO, was shipped for independent off-site analysis by Quanterra, Inc.
Remaining basin structure samples were shipped to on-site laboratories. Results were reported
directly to the ERC from the off-site laboratory.

On October 23, 1995, Basins No. 1 and No. 4 had standing water over areas planned as sampling
points—temporarily delaying sampling. Basin No. 1 was pumped and the concrete floor sampled
that same day. The floor was reported moist at the time of sampling (Appendix C). Samples
were assigned HEIS sample numbers, except aliquots destined for 222-S, which were assigned
222-S numbers. Samples were delivered to 222-S, FAST, EAL and Quanterra for analysis.
Analyses and results are discussed in subsequent chapters.

The scope of work assigned to WHC included preparation of a letter report documenting their
work. Appendix C contains the report for WHC's October and November 1995 work.

2.5 BASIN FLOORS STRUCTURES-NOVEMBER 1995

Floor sampling for Basin No. 1 took place on November 1, 1995. This was an extension of
October 1995 sampling of the other basin floors. Sampling was performed by WHC SML
personnel under the direction of the ERC. Sampling was again supported by ERC SAF B96-026.

Based upon the sampling plan (Rasmussen, 1995), two locations in the basin were sampled.
Multiple containers were filled with material from each sample location. The randomly selected
location was 15.2 m south of the flocculation basin and 6.1 m from the east wall, (sample

12
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BOGRK?2). The authoritatively selected location sampled was 4.6 m south of the flocculation
basin and 1.5 m from the east wall (sample BOGRK1).

Samples were assigned HEIS sample numbers, except aliquots destined for 222-S, which were
assigned 222-S numbers. Samples were delivered to 222-S, FAST, EAL and an off-site
laboratory (Quanterra) for analysis.

The scope of work assigned to WHC included preparation of a letter report documenting their
work. Appendix C contains the report for the October and November 1995 sampling and
chemical analyses. It does not include radiological results from aliquots delivered to EAL, 222-S
Laboratory or Quanterra.

13
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Table 2-1. Phase I Field Sample Key (Page 1 of 2)

s:::e . sz:;;:rﬂ) Alias Mz‘z;;;-‘sIng Basin Location Media
8/24/95 $5060-01 FT5040-01 N 5850 1 South interior wall Concrete
8/24/95 $5060-02 FT5040-02 N 5851 1 East interior wall Concrete
8/24/95 $5060-03 FT5040-03 N 5852 4 South interior wall Concrete
8/24/95 $5060-04 FT5040-04 N 5854 4 West interior wall Concrete

Basin No. 1 flume
8/25/95 $5060-05 FT5040-05 N 5855 1 floor _ Concrete
Outside Basin No.
8/24/95 $5060-06 FT5040-06 N 5856 NA 1, east berm Soil
9/14/95 $5060-07 FT5040-13 N 5937 2 South interior wall Concrete
9/14/95 $5060-08 FT5040-14 N 5936 3 South interior wall Concrete
9/29/95 BOGNX2 — N 5985 3 Drum 198 Concrete
9/29/95 BOGNX3 —— N 5986 3 Drum 210 Concrete
9/29/95 BOGNX4 — N 5987 3 Drum 200 Concrete
9/29/95 BOGNXS — N 5988 1 Drum 41 Concrete
9/29/95 BOGNX6 — N 5987 1 Drum 38 Concrete
9/29/95 BOGNX7 — N 5990 1 Drum 39 Concrete
9/29/95 BOGNX8 — N 5991 1 Drum 40 Concrete
10/2/95 BOGNX9 —_ N 5992 2 Drum 135 Concrete
9/29/95 BOGNY0 — N 5993 4 Drum 47 Concrete
9/29/95 BOGNY1 — N 5994 4 Drum 48 Concrete
9/29/95 BOGNY2 — N 5995 4 Drum 51 Concrete
10/2/95 BOGNY3 —_ N 5996 4 Drum 46 Concrete
10/2/95 BOGNY4 — N 5997 2 Drum 130 Concrete
10/2/95 BOGNYS —_ N 5998 2 Drum 83 Concrete
| Drum 83

10/2/95 BOGNY6 — N 5999 2 (Duplicate) Concrete
10/2/95 BOGNY7 — N 6000 4 Drum 52 Concrete
10/2/95 BOGNYS — N 6001 3 Drum 217 Concrete
10/2/95 BOGNY9 — N 6002 2 Drum 111 Concrete
10/3/95 BOGNZ0 — N 6003 3 Drum 231 Concrete
10/3/95 BOGNZ1 — N 6004 1 Drum 44 Concrete
10/3/95 BOGNZ2 — N 6005 2 Drum 78 Concrete
10/6/95 BOGTS1 — N 6026 2 Sed. basin floor Water

14
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3.0 ANALYSIS AND VALIDATION

Sample aliquots were submitted to on-site or to off-site laboratories for chemical and/or
radiological analysis. No field analysis, other than radiation surveys, were performed during
Phase I concrete sampling. This section briefly discusses the analyses and analytical groups for
Phase I sampling.

Off-site analysis was used for drummed waste concrete samples, a basin concrete structure split
sample, and the rainwater sample. On-site analysis was used for the cement structure samples
and the soil berm sample. All samples, whether destined for subsequent on-site or off-site
analysis, were supported by a 222-S Laboratory radiological, total activity analysis.

4

31 ON-SITE LABORATORIES -

Results were reported via one of three on-site analytical groups (222-S Laboratory, FAST, or
EAL). The 222-S Laboratory and EAL were used for radiological analyses. The FAST was
used for chemical characterization.

3.1.1 222-S Laboratory

The 222-S Laboratory is operated for the DOE by WHC. All sample aliquots assigned N-series
numbers were submitted to the 222-S Laboratory for a radiological total activity analysis. This
analysis was performed to ensure associated samples would be shipped and controlled in
compliance with applicable radiological requirements. It is a scintillation-based radiological
method. All samples were reported at the minimum laboratory-reported concentration of <50
picocuries per gram (pCv/g).

3.1.2 Field Assessment Services Team

FAST-reported samples were analyzed according to WHC internal procedures (WHC internal
laboratory-specific procedures are identified in Appendices A, B, and C). These project samples
have "FTxxx-xx" alias sample identifications in the Phase 1 Field Sample Key (Table 2-1).

Table 3-1 lists EPA methods referenced by FAST. Method references have been corrected
from those appearing in the initial letter reports based on personal communication with WHC
Special Analytical Studies personnel (Appendix D).

Aliquots from the August and September 1995 samples were submitted for "Total metals TCLP
(Toxicity Characteristic Leachate Procedure), ANIONS (EPA 300.0), F, CL, NO2, NO3, SO4,
P04, chromium +6, pH, cyanides, sulfide, and formate" (Appendices A and B). Chemical
characterization was performed by FAST. No formate analyses were reported by FAST.
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August sample digestions for metals analyses were performed by FAST and the extracts shipped
to the WHC Waste Sampling and Characterization Facility (WSCF) laboratory for
concentration measurements. Measurements from WSCF were reported by FAST (Appendix
A).

All FAST-reported sampling results for arsenic, barium, cadmium, chromium (total), lead,
selenium, and silver, reference EPA Method 3051 (EPA, 1986). This method is a preparatory
digestion method that was performed in lieu of a TCLP preparation. The sample analysis
requests for "Total metals TCLP" were interpreted as routine total analyses (incorporating
Method 3051) for the TCLP metal analytes listed above.

Similar chemical analyses were performed on the October and November 1995 basin wall and/or
floor samples. Split sample BOGRLO was the only basin structure (wall or floor) sample not
analyzed by FAST. This quality control sample was shipped off site for analysis, and the results
were reported directly to ERC from the off-site laboratory.

3.1.3 Bechtel Hanford Inc., Environmental Analytical Laboratory

Aliquots of all samples characterized by FAST were submitted to the EAL for the following
radiological determinations: gamma energy analysis (GEA), gross alpha, gross beta, uranium-
234 (3*U), uranium-235 (?°U), uranium-238 (Z*U), total uranium, and *Tc. BHI internal,
laboratory-specific procedures were used. A spectral GEA was used to measure gamma-
emitting radionuclides. Gross alpha and gross beta were ascertained by scintillation methods.
Technetium-99 concentrations were derived using residual beta estimates.

Waste drum samples were not analyzed by the EAL. Waste drum samples were sent to off-site
laboratories for both radiological and chemlcal analysis. Lower constituent detection limits
were a factor in this decision.

3.2  OFF-SITE LABORATORIES

Analyses were performed by one off-site laboratory contractor at its multiple facilities.
Quanterra Environmental Services (QES) performed the analyses. Samples were delivered to
the QES Richland Laboratory, then transferred as necessary to the QES St. Louis, Missour,
facilities for chemical analysis. Established protocols were followed for off-site analysis and
reporting. Off-site analyses were coordinated through the ERC's Sample Management
organization.

Aliquots of all drummed waste concrete samples, the concrete structure split sample from the
basin floor, and the water sample were shipped for off-site analysis. Radiological analysis was
performed at the QES Richland Laboratory; chemical analysis was performed at the QES

St. Louis facility. Only radiological analyses were required for water sample BOGTS1.
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Sample aliquots were submitted for the following radiological determinations: GEA, gross
alpha, gross beta, 2U, 2°U, #*U, total uranium, and *Tc. Total uranium was requested for
water sample BOGTS1 whereas the uranium isotopic analysis was requested for the waste drum
samples. Both total and isotopic uranium analyses were performed on the concrete structure
sample. Radionuclide results reported by QES use "DA" when activity of a daughter was used
to estimate a parent nuclide concentration. One nuclide, *U, was also reported with the suffix
"DLP." This indicates that a more closely related, but lower yielding (less sensitive), daughter
was used than in the "DA" estimate.

Chemical analyses requested by off-site laboratories are listed by reference method in Table 3-2.
Requested chemical analytes for the solid matrices were identical except for vanadium, formate
and hexavalent chromium. Formate and vanadium analyses were requested only on the waste
samples. Hexavalent chromium was requested only on concrete structure split samples.
Additionally, arsenic, lead, selenium, and thallium analysis was requested using the atomic
absorption methods (EPA 7000 series) for the split sample.

Laboratory instructions were revised in early November 1995. A TCLP metals analysis was
requested on four samples held by the laboratory: BOGNX7, BOGNY0, BOGNY2, and
BOGNY4. Project needs dictated adding TCLP analysis primarily for additional chromium and
lead information.

3.3 VALIDATION

All chemical and radionuclide project data packages from QES were validated by Golder
Associates, Inc., under subcontract to the ERC, with one exception: rainwater data. The
validation was conducted at level C in accordance with validation procedures (WHC 1993a,
" 1993b). The validation reports and their supporting data appear in Appendices G through I
and K. Additional laboratory quality control data are available and are contained in original
records received from the off-site laboratories; however, they are not routinely included in
validation packages nor routinely delivered to project leads.

Data packages from FAST were validated by WHC. FAST reported validation for about half of
the samples analyzed, (see data validation sections of Appendix A and B). While data qualifiers
hay n di WHC did not in ifiers in the summ les of th
respective WHC reports. Data validation was not reported for samples shown in Appendix C,
~which consists primarily of sedimentation basin floor samples.

Analytical results from the 222-S Laboratory and the EAL were not independently validated.
Both laboratories performed only radiological analyses.
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Table 3-1. On-site Analytical Chemistry Methods

Referenced

Determination EPA Method Commg:t

Metals: 3051/6010 3051 is a microwave digestion procedure, not

arsenic, barium, cadmium, equivalent to a TCLP extraction.

chromium, lead, selenium, silver

Anions: 300.0

fluoride, chlonde, nitrite, nitrate,

sulfate, phosphate

Mercury 7471 October/November narrative inaccurately reports
mercury as an inductively-coupled plasma metal and
also references EPA method 7470. Method reference
number corrected per Appendix D.

Cyanide 9010

Sulfide 9030

Hexavalent chromium 7196A

pH 9045

EPA = U.S. Environmental Protection Agency

TCLP = Toxicity Characteristic Leachate Procedure
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4.0 SAMPLING AND ANALYSIS RESULTS

The five tables presented in this section to summarize the data are based on the routine samples
and do not include field blank, duplicate, or split sample results (those results are presented and
discussed in the Section 5.0). Supporting data, including the results for any particular sample,
can be found in the appendices.

Appendices A through D present supporting information about the concrete structure samples,
sand equipment blank, and soil sample analyzed by FAST. Appendix E provides reproductions
of all 222-S Laboratory sample reporting. Appendix F provides two ERC memorandums
containing all EAL sample results for the concrete structure samples, sand equipment blank, and
soil sample. ) o
he uh \

Samples shipped off site for analysis are grouped into sample delivery groups (SDG) for
laboratory analysis and reporting. Waste drum samples were divided into three SDGs
containing the following samples:

W0747-QES W0751-QES W0755-QES
BOGNX2 BOGNX9 BOGNZ0
BOGNX3 BOGNY3 BOGNZ1
BOGNX4 BOGNY4 BOGNZ2
BOGNXS BOGNYS

BOGNX6 BOGNY6

BOGNX7 BOGNY7

BOGNXS BOGNYS

BOGNYO BOGNY9

BOGNY1

BOGNY2

Selected information from the sampling, off-site analysis, and validation processes is combined
in data validation packages. Data validation packages are typically organized by SDG and
include separate sections for inorganics, radiochemistry, and general chemistry. Appendix G
contains the validation package for SDG W0747-QES, and data associated with the October

- 31, 1995, special request for TCLP analysis on selected samples. Appendices H and I contain
results and supporting documentation for W0751-QES and W0755-QES, respectively.

Appendix J reports the water sampling results. Appendix K reports the QES resuits of the
concrete-structure split sample collected concurrently with samples reported by FAST.
Appendix L reports radiation field surveys.

Data from off-site laboratories is reported to the ERC in both a hard-copy and an electronic
format. The electronic format often reports data with greater precision (i.e., more displayed
digits than does the printed copy). Summary tables that include off-site analyses were derived
from the electronic data, and the results can be confirmed using the HEIS.
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41 CHEMICAL CONSTITUENTS OF BASIN CONCRETE STRUCTURES

Table 4-1 summarizes the chemical constituents of the basin concrete structures. Samples of
the basin floors and walls were analyzed by FAST. Supporting documentation can be found in
Appendices A, B, C, and D.

The summary table lists the number of routine sample results and how many of these were
nondetects. The "R"-qualified results were not included in the count of routine results but are
noted in the endnotes. The numerical minimum and maximum concentrations have been
reported, (despite the fact the values may be a qualified). Some nondetected values were
reported variously as "ND" or "<" values in FAST reports but have been consistently flagged
with "U" in Table 4-1. Other data qualifiers correspond to those discussed in the respective
data validation sections of the appendices. An average and sample standard deviation
concentration has been provided when samples were reported with numerous detected values.
Table 4-1 is based on the routine samples and does not include blank, duplicate, or split sample
results.

This report does not compare the 1995 results to any specific criteria. Included here as an aid
to the reader are chemical analyte ranges from the 1991 183-H exterior wall background
concrete sampling (DOE, 1995a). Qualitative comparisons may be useful, but readers should
note historical collection methodology, analytical facilities, and sometimes methods differed
between studies.

42 CHEMICAL CONSTITUENTS OF DRUMMED WASTE CONCRETE

Table 4-2 presents a summary of chemical constituents of the drummed waste concrete.
Samples of the drums were analyzed by QES. Supporting documentation can be found in
Appendices G, H, and I. Table 4-2 lists the number of routine sample results and shows how
many of these were nondetects. The R-qualified results were not included in the count of
routine results but have been noted in the endnotes. The numerical minimum and maximum
concentrations have been reported (despite the fact the values may be qualified). Data
qualification flags have been included for individual sample results. An average and a sample

- standard deviation concentration has been provided when samples were reported with numerous
detected values. Table 4-2 has been based on the routine samples and does not include blank,
duplicate, or split sample results.

This report does not compare the 1995 results to any specific criteria. As an aid to the reader,
chemical analyte ranges from the 1991 183-H exterior wall background concrete sampling have
been included here (DOE-RL, 1995a). Qualitative comparisons may be useful, but readers
should note historical collection methodology, analytical facilities, and sometimes methods
differed from newer samples.
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43 RADIOLOGICAL CONSTITUENTS OF BASIN CONCRETE STRUCTURES

Table 4-3 presents a summary of radiological constituents of the concrete structures. Samples
were analyzed by the 222-S Laboratory and the EAL. Supporting documentation can be found
in Appendices E and F.

The summary table lists the number of routine sample results and shows how many of these
were nondetected. Differences in number of results reported for certain radioisotopes have
been based on reporting differences between the two batches of samples. Values reported by
the laboratory as "<x" have been summarized as nondetected. The numerical minimum and
maximum concentrations have been reported. An average and sample standard deviation
concentration has been provided when samples were reported with numerous detected values.
Table 4-3 has been based upon the routine samples and does not include blank, duplicate, or
split sample results.

Two less sample aliquots were analyzed at the EAL than at the 222-S Laboratory. The final
two basin floor samples, BOGRK1 and BOGRK2, were mistakenly not analyzed and reported by
the EAL, which has now closed.

4.4 RADIOLOGICAL CONSTITUENTS OF DRUMMED WASTE CONCRETE

Table 4-4 presents a summary of radiological constituents of the drummed waste concrete.
Samples of the drums were analyzed by the 222-S Laboratory and QES in Richland.
Supporting documentation can be found in Appendices E, G, H, and I.

The summary table lists the number of routine sample results and shows how many of those
were nondetects. Data qualification flags have been included for individual sample results.
Values qualified as undetected or reported by the laboratory as "<x" have been summarized as
nondetected. The R-qualified results were not included in the count of routine results but have
been noted in the endnotes. The numerical minimum and maximum concentrations have been
reported (despite the fact the values may be a qualified). An average and sample standard
deviation concentration has been provided when samples were reported with numerous detected
values. Table 4-4 has been based on the routine samples and does not include blank, duplicate,
or split sample results.

4.5 SAMPLE RESULTS FOR OTHER MEDIA
Table 4-5 summarizes the soil and water sample collected during the sampling period.

The summary table lists individual sample results for both radiological and chemical
constituents.
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Soil analyses were performed by the 222-S Laboratory, FAST, and the EAL. Supporting
documentation for chemical analysis of the soil sample can be found in Appendices A and D.
Radiological results for the soil sample can be found in Appendices E and F.

Water analyses were performed by the 222-S Laboratory and QES in Richland. Readers are

reminded that the water data were not validated to the same standard as other data in this
report. Supporting documentation for the water sample can be found in Appendices E and J.
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Table 4-1. Chemical Constituents of Basin Concrete Structures
Number of Sample C‘l):sc;le{u
Analyte Results/ Minimum Maximum Average Standard Backgromnd
Nondetects Deviation
Range*
Analyzed by WHC Field Assessment Services Team
Method 3051/6010
Arsenic (mg/kg) 15/15 77U 1307 NC NC 42U - 50U
Barium 15/0 377 924 74.9 14 29-100
Cadmium 15712 02U 2.0 NC NC 2.5U-3U
Chromium 15/0 7.5 104 336 33 8.5U-13
Lead 10/8° 470 12.9 NC NC 42U - 50U
Selenium 10/ 10° 36U 43U NC NC 42U - 50U
Silver 15715 09U 48U NC NC 5.10-5.9U
Method 300 Anions
Chloride (ug/g) 15/5 11.68 129 [48.84) [31.3} 20U - 20U
Fluoride 15/6 4U 73.88 NC NC 2U-2U
Nitrate 15/2 275U 11806.9 [3154} [3221) 20U-23
Nitrite 15/9 495U 100 Y NC NC 20U -20U
Phosphate 15/15 4U 400U NC NC e
Sulfate 15/0 334 2110 517 609 204 -399
Method 7471
Mercury (mg/kg) 15/14 0.04UJ 04U NC NC 0.1U-0.2
Method 9010
Cyanide (mg/kg) 8/3° 0.05 0.1 NC NC 1U
Method 9030
Sulfide (mg/kg) 15/7 0.01U 0.2 NC NC 0.1U
Method 7196 A
Hexavalent
Chromium (mg/kg) 15/14 01U 05U NC NC —
Method 9045
pH 15/0 9.8 12.3 11.0 0.89 11.2-12.2
NC = Notcalculated
U = Undetected. The associated value is the reported detection limit.

Value computed using undetected values at reported detection limit.
'Ra.nge of all 183-H core-drilled, background samples reported in DOE-RL 1995a, Appendix D. (Historical methods may be slightly different from
1995 referenced methods.)

*Five undetected values were rejected (qualified "R") in the data validation process due to low matrix spike recovery.
‘Seven undetected values (plus the soil sample) were rejected (qualified "R") in the data validation process due to low matrix spike recovery.
Rejected values were not used in developing this summary table.
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Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 1 of 2)

Number of Sample C‘“"H
Analyte Results/ Mininum Maxinum Average Standard Ba"""“‘e 4
Nondetects Deviation ckgrol:n
Range
Analyzed by Quanterra / Validated by Golder Associates
Method 6010A
Aluminum (mg/Kg) 20/0 932 16100 7677 4533 2700 - 9600
Antimony 20/15+ 138U 69U NC NC 42U - 50U
Arsenic 20/0 6.1 78 376 163 42U- 50U
Barium 20/0+ 169U 262 1257 70.1 29-100
Beryllium 20/3+ 0.45U 1.9 [0.81] [0.39] 0.3U-0.3U
Cadmium® 18/ 4+ 12U 17.6 BY [6.9] [4.7 2.5U-3U
Calcium 20/0 5310 125000 60206 38371 29000-11E4
Chromium 20/0 539 1490 J 583 448 8.5U-13
Cobalt 20/0+ 92B 512B 2438 10.7 4.4U-21
Copper 20/0 884 2520 534.8 530 16-40
Iron 20/0 26700 918000 358630 263826 4200 - 16E3
Lead 20/2 0677 228 [31.95) [58.8] 42U - 50U
Magnesium 20/0 1040 8170 4814 2188 1600 - 5000
20/0 472 8910 3815 2669 62-250
Nickel 20/0 19.4 695 283 215 3.8U- 12
Potassium 20/ 1+ 325B 6680 (1527] [1440] 530U - 1800
Selenium 20/13+ 026U 43U NC NC 42U - 50U
Sitver 13/11+ 3U 15U NC NC 5.1U-5.9U
Sodium 20/0 486) 10100 4526.6 2863 200-1100
Thallium 20/11 0.41U7 30.7 NC NC 93U-9.9U
Vanadium 15/6+ 8.6UJ 59.87 NC NC 10- 41
Zinc 20/0 66.2 328 147 60.8 41-150
Method 300 Anions
Bromide® (ug/g) 20/20 217U 249U NC NC —
Chloride 20/0 3.96 142 326 326 20U - 20U
Fluoride 20/0 334 283 65.5 56.5 2U-2U
Formate 20/4 496U 51.2 [15.6] 21.2] _—
Nitrite 20/0 091J 381 90.5 33.1 20U -20U
Nitrogen in Nitrate 20/0 40] 910J 249 380 20U -23
. 1/0 NC 9.47 NC NC —_
Sulfate 20/0 109 1010 268 405 204 - 399
Method 1311/7470
(TCLP/AA)
Mercury (ug/L) 4/4 0.1UJ 0.13UJ NC NC —
Method 1311/6010A
(TCLP/ICP)
Arsenic (ug/L) 4/4 151U 260U NC NC —
Barium 4/0+ 447B 548 B 496 52.4 —
Cadmium 4/1+ 92U 189B {13.6] [4.80] —
Chromium 4/1 148U 304 (181] [144] —
Lead 4/4 153U 153U NC NC —
Selenium 4/3+ 170U 351 B NC NC -
Silver 4/3+ 24U 322B NC NC —
Method 9010 ,
Cyanide (mg/kg) 20/5 049U 2.83 [1.05] [0.63] U
Method 9030
Sulfide (mg/kg) 20/5 9.96 U 187 [44.7] [41.0] 0.1U
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Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 2 of 2)

Number of Sample oBH
Analyte Results/ Minimumn Maximum Average Standard Ba md
Nondetects Deviation kgro N
Range
Method 9045
pH 20/0 9.557 12.197 113 0.74 112-12.2

B = The constituent was reported above an instrument detection limit, but below the contract required detection limit.

J = The concentration is qualified as estimated due to 2 minor associated quality contro] deficiency.

NC = Not calculated.

U = Undetected. The associated value is the sampie detection limit corrected for aliquot size, dilution, etc.

+ = Additional values were reported above an instrument detection limit but below the contract required detection limit.

-

Value computed using undetected values at reported detection limit.

*Range of all 183-H core-drilled, background samples reported in DOE-RL 1995a, Appendix D. (Historical methods may be slightly different
from 1995 referenced methods.)

“Two undetected values were rejected (qualified "R") in the data validation process. Rejected values were not used in developing this
summary table.

“Seven undetected values were rejected (qualified "R™) in the data validation process. Rejected values were not used in developing this
summary table.

“Bromide results reported by laboratory, however not a requested analyte nor in validation reports.

*19 undetected values were rejected in the data validation process. Rejected values were not used in developing this table.
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Sample
Analyte Number of | Minimum | Maximum | Average Standard
Nondetects Ci'g (pCig {(pCi'® Deviation
(pCi'g)

222-S Total Activity 15/15 <50 <50 NC NC

Environmental Anatytical Laboratory

Gross Radionuclide Screening*
Gross Alpha 13/0 29 194 9.4E+0 5.6E+0
Gross Beta 13/0 9.1 270 9.8E+1 7.5E+1
Strontium-90 6/4 46 <9.1 NC NC

EAL Gamma Energy Analysis Screening
Americium-241 6/6 <0.36 <045 NC NC
Cerium-144 6/6 <0.51 <0.62 NC NC
Cobalt-60 13/13 <0.18 <1.8 NC NC
Cesium-134 6/6 <0.12 <0.14 NC NC
Cesium-137 13/8 <0.1 <0.83 NC NC
Europium-152 6/6 <03 <0.63 NC NC
Europium-154 6/6 <0.31 <04 NC NC
Europium-155 6/6 <0.29 <0.36 NC NC
Potassium-40 13/0 10 31 1.8E+1 6.7E+0
Antimony125 6/6 <02 <0.28 NC NC
Thorium-232dau 13/5 <0.32 <5 NC NC
Uranium-235 13/9 0.17 <44 NC NC
Uranium-238 13/13 <12 <78 NC NC
Uranium-238dau 13/3 <0.31 2.1 [9.7E-1] [7.1E-1]

Residual assigned to

Technetium-99 13/NC <0 (-51) 239 NC NC

U = Undetected by the laboratory. The associated value is the reported detection limit.
NC = Not Calculated

TH232dau is the activity of Ac228, Pb212 and TI1208, short-lived daughter products of Th232.

U238dau is the activity of Pb214 and Bi214, short-lived daughter products of U238.
[1 = Value computed using undetected values at reported-detection limit.
*The final two basin floor samples, BOGRK1 and BOGRK2, were mistakenly never analyzed and reported by the EAL.
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Sample
Analyte NuRI;l:ilt‘s;’f Minimum Maximum Average Standard
Nondetects (Cig (Cig (¢Ci'g Devia.tion
(pCilg
222-S Total Activity 20/20 <50 <50 NC NC
Quanterra High Resolution
Gamma Spectroscopy
Beryllium-7 6/0 8.19E-02 4.35E-01 2.00E-01 1.36E-01
Cesium-137DA 20/0 3.09E-02 3.10E+00 4.29E01 7.04E-01
Cobalt-58 20/20 -8.81E-03 U 2.38E-02U0 NC NC
Cobalt-60 20/13 440E-04U 121E01 NC NC
Europium-152 20/20 4.04E-G2U 2.34E-02U NC NC
Europium-154 20/20 -2.87E02 U 2.00E-02U NC NC
Europium-155 20/12 -1.55E-02U 1.33E-01 NC NC
Iron-59 20/20 -224E02U 1.11E02U NC NC
Potassium-40 20/0 6.44E-01 9.65E+00 ' 4.84E+00 2.64E+00
Radium-224DA 20/0 2.28E-02 4.39E-01 2.11E-01 1.22E-01
Radium-226DA 20/0 3.23E-02 5.04E-01 2.33E01 1.19E-01
Radium-228DA 18/0 3.14E-02 4.79E-01 2.25E-01 1.30E-01
Uranium-235 8/0 1.96E-02 1.20E+00 4.57E-01 4.70E-01
Uranium-238DLP 19/0 3.99E-017J 228E+01J 8.19E+00 7.25E+00
Quaaterra Electroplate/ Alpha
Spectroscopy
Uranium-234 20/0 1.31E+00 4.58E+02 4.88E+01 9.88E+01
Uranium-235* 10/1 4.76E-02 5.30E+00 2.09E+00 2.09E+00
Uranium-238DA 20/0 1.07E+00 3.29E+02 3.81E+01 7.07E+01
Quanterra Direct/ Proportional
Counting
Gross Alpha 20/0 5.25E+00 1.59E+02 3.88E+01 3.64E+01
Gross Beta 20/0 2.04E+01 1.70E+02 6.44E+01 3.80E+01
Quanterra Chemical
Separation/ Liquid Scintillation
Technetium-99 20/0 1.91E+01 4.68E+02 1.18E+02 1.29E+02

U
J
NC

Not Calculated.

Value computed using undetected values at reported concentrations.

Undetected above the minimum detectable activity. The associated value was reported by the laboratory.
The concentration is qualified as estimated due to a minor associated quality control deficiency.

(]
*Ten additional detected values were rejected in the data validation process. Rejected values were not used in developing this
summary table.
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Table 4-5. Sample Results for Other Media
Soil sample S5060-06 Summary
Chemical Result Q Radiological Result
FAST Analyses 222-S Analysis
pH 9.1 Total Activity (pCi/g) <50
Arsenic (mg/Kg) 13 W :
Barium 49 ]
Cadmium 02 U EAL Analyses +-
Chlonde 60 U K40 (pCi/g) 2.8E+1 22E+H0
Chromium 77 Co60 <4.9E-1
Cyanide 0.01 UR Cs137 <B.7TE-2
Fluoride 40 U TH232dau 2.3E+0 2.6E-1
Hexavalent Cr 0.1 U235 8.3E-1 14E-1
Lead 13.5 UR U238 <1.8E+1
Mercury 004 UJ U238dau 2.0E+0 2.1E-1
Nitrate 946 Alpha 1.9E+1 NR
Nitrite 100 UJ Beta 9.8E+1 NR
Phosphate 40 U
Selenium 13 UR
Silver 09 U
Sulfate 40 U
Sulfide 0.02
Water sample BOGTS1 Summary
Minimum
Radiological Counting Detectable
Constituent Result Q Total Analytical Error Error Activity
222-S Analysis
Total Activity (pCi/g) <50 NR NR NR
Quanterra Analyses
Cobalt-60 (pCi/L) 222 U 343 342 551
Iron-59 0233 U 6.57 6.57 119
Europium-152 0.153 U 625 625 10.9
Cobalt-58 283 U 204 2.02 464
Cesium-137 255 U 282 2.81 5.39
Europium-155 0269 U 57N -5 944
Europium-154 713 U 1 11 183
Gross Beta 824 63 24.6 12.6
Gross Alpha 64.5 129 102 5.04
Technetium-99 2520 278 16.1 3.82
Uranium (ug/L) 926 20.6 NA 0.00323
+ = 2-Sigma Error
NA = Not Applicable.
NR = Not Reported.
= Data qualifier.
<,U = Undetected.
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5.0 QUALITY ASSESSMENT FIELD SAMPLES AND DISCUSSION OF RESULTS

Five tables are presented in this section to summarize the field duplicate, split, and silica sand
blank samples. These results are useful in the data interpretation process.

This report uses the term "field duplicate” to indicate a field-equivalent sample attributed to a
location in common with a routine sample. The field duplicate is submitted to the same
analytical facility as the associated routine sample. The term "field split sample" is used to
indicate a duplicate submitted to a second (independent) analytical facility for analyses similar to
those being performed on the routine sample.

Sample variability is summarized by the relative percent difference (RPD) statistic. This value,
expressed as a percent, is the absolute difference between two values divided by their mean.
The term expresses variability relative to the size of the measurement--not in absolute terms.
Table values showing comparisons between regular and split samples arbitrarily have a "+"

(or "-") sign indicating the split results were higher (or lower) respectively.

Additional quality control laboratory samples were analyzed and considered in the validation
process. Supporting data can be found in the appendices. Some additional laboratory quality
control data is available. It is contained in original records received from the offsite
laboratories. However it is not routinely included in validation summary packages nor routinely
delivered to project leads.

Similar to the previous chapter, tables and statistics of Quanterra data were derived from
electronic laboratory deliverables. These occasionally display more precise concentrations than
the laboratory printed data reproduced in the respective validation reports (appendices).

Data users should weigh the relevance of individual quality assessment results. The applied data
validation process does not automatically incorporate an understanding of field quality
assessment sample results. Though very limited, results offer some insight into the inherent
uncertainty of individual sample results.

S.1 CONCRETE STRUCTURE CHEMICAL RESULTS AND DISCUSSION

Table 5-1 summarizes field duplicate and split comparisons for the concrete structure chemical
results. Based on the relative percent difference statistic, chromium showed the greatest
variability between the regular sample (BOGRKS) and its duplicate (BOGRK9). Nitrate -- RPD
25.8 percent, and chloride -- RPD 20.2 percent, followed respectively. Remaining analytes
were associated with RPDs of less than 11 percent or were undetected.

The anions (nitrate, chloride and fluoride) showed the highest variability between the regular

sample (BOGRKS) and the split sample (BOGRLO). The split sample was much lower in nitrate
than the regular sample, relative percent difference (RPD) 133 percent (168 J versus 828 pg/g).
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Results for chloride showed an RPD of 53.5 percent with a moderately lower split sample
concentration (10.4 versus 18 ug/g). Fluoride showed a slightly higher concentration in the
split sample with an RPD of 21.1 percent. Absolute differences in the fluoride concentrations
were small (6.08 J versus 4.92 ug/g). Split sample chromium results were very close to the
mean value of sample BOGRKS and its duplicate. Other routine analytes also had RPDs of <20
percent or were undetected. ' .

Two split sample analytes, ortho-phosphate and selenium, were qualified as rejected in the data
validation process. Both results are, however, numerically consistent with routine sample
results.

The split sample was analyzed for additional analytes not reported in routine concrete structure
samples. Refer to Appendix K for additional results.

52 DRUMMED WASTE CONCRETE CHEMICAL RESULTS AND DISCUSSION

Sample analysis of field duplicates showed some widely variable metals results (Table 5-2).

Five elements (aluminum, barium, calcium, magnesium, and sodium) were associated with
RPDs >100 percent. Chromium, cobalt, copper, iron, manganese, nickel, potassium, and
thallium had RPDs ranging from about 48 to 78 percent. Arsenic and zinc had detected
concentrations associated with RPDs of <5 percent. Remaining elements, including vanadium,
had one or both determinations at nondetected concentrations. Anions, cyanide, sulfide, and pH
were in general agreement with RPDs <16 percent.

Silver and ortho-phosphate were undetected but qualified "R" (rejected) in the data validation
process. Numerous metallic analytes were reported at concentrations above an instrument
detection limit, but they were below the contract detection limit in the duplicate sample. The
duplicate sample had aluminum, barium, and magnesium concentrations at less than the routine
sample minimum, but chromium, iron, manganese, nickel and thallium concentrations were near
routine sample maximums. No waste drum split samples were taken for independent chemical
analysis.

S.3 CONCRETE STRUCTURE RADIOLOGICAL RESULTS AND DISCUSSION

Radiological results of the regular sample (BOGRKS) and duplicate sample (BOGRK9) show
derived *Tc had the highest RPD (105 percent) followed by gross beta and gross alpha
determinations (Table 5-3). The ®Tc¢ derivation was dependent upon both the gross beta and
gross alpha results. It was not a directly measured parameter. Uncertainty in the underlying
factors was propagated to the derived value. Gross beta results had an RPD of 78.7 percent
(47.9 versus 110 pCi/g); gross alpha had an RPD of 30.8 percent (16.5 versus 12.1 pCi/g).

The regular and duplicate sample had very comparable GEA measurements. Most of the
reporting list of analytes were not detected in either the regular or duplicate sample. Those that
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were detected were essentially equivalent considering the laboratory-reported uncertainties. For
instance, 2°U was reported at positive concentrations with an RPD statistic of 24 percent.
However, examination shows the values were essentially indistinguishable. Each value falls
within the reported 2-sigma uncertainty of the other value.

Split sample results showed that the highest RPD was associated with the gross beta results.
The EAL reported substantially higher gross beta results. The QES's values were more in line
with the 222-S Laboratory total activity screening. Technetium-99 and gross alpha estimates
again showed high RPDs of 62.6 percent and 51.1 percent respectively. The EAL derived
higher results than the QES-analyzed split sample.

A measured parameter in the split sample was *Tc. The QES-reported result was 14.7 pCi/g.
This compares to 28.1 and 90.3 pCi/g for the corresponding regular and duplicate derived *Tc
values. Derivation of the *Tc values was dependent on the EAL's gross beta estimate.

A naturally occurring isotope, potassium-40 (*’K), is the dominant radionuclide reported in both
the EAL and QES results. '

5.4 DRUMMED WASTE CONCRETE RADIOLOGICAL RESULTS AND
DISCUSSION

Table 5-4 summarizes field duplicate and split comparisons for the drummed waste radiological
results. The field duplicate RPD is highest for *Tc (about 60 percent). The regular and
duplicate sample at 181 and 97.5 pCi/g, respectively, also exceed the reported gross beta
concentrations. The gross beta concentrations of the regular sample (BOGNYS5) and duplicate
(BOGNY6) drum sample were 31.9 and 41.1 pCi/g. These values each fall outside the reported
2-sigma uncertainty of the other value. The gross beta RPD was 25.2 percent, the second
highest calculated for the sample pair. All other determinations had RPDs of about 20 percent
or less when positive concentrations were reported.

Concentrations reported for *’K, in both the regular sample and its duplicate, were <1 pCi/g.
The regular sample had the minimum reported K concentration. The dominant radionuclide
reported in the sample pair was *Tc.

All drum waste aliquots sent to the 222-S Laboratory were reported with total activities of

<50 pCi/g. Other waste drum split samples were not taken for independent radiological
analysis.

5.5  SILICA SAND ANALYSIS AND DISCUSSION

Results of the clean silica-sand field equipment blank are shown in Table 5-5. Most constituents

are near or below detectable concentrations. Sample analysis was performed by FAST and the
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EAL in conjunction with other cement structure samples. (See description of October Basin
Floor sampling.) The coarse sand was supplied by the sampling team.

The silica sand was poured over the scabbling tool but, according to field descriptions, was not
subject to the grinding forces of actual sample collection. Contributions of the collection
methodology itself have not been substantially assessed. At least two different types of
scabbling tools were reportedly used during the decommissioning effort. The scabbling process
could bias results and may contribute to observed differences between current results and other
sampling.
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Table 5-1. Basin Concrete Structure Field Duplicate and
Split Samples—Chemical Comparisons
. Field . .
Regular Duplicate Duplicate Split Sample Slgn-ed Field
Analyte Sample Sample RPD BOGRLO® Split RPD
BOGRKS BOGRKY9 (%) (%)
FAST Measurements Quanterra Measurements
Method 3051/6010 »
Arsenic (mg/kg) <1.8 <18 NC 36.5° NC
Barium 92.4 101 8.89 112 +19.2
Cadmium <1.8 <1.8 NC 024U NC
Chromium 13.5 20.1 393 15.87] +15.7
Lead <5.8 <5.8 NC 6.1 NC
Selenium <4.3 <43 NC 0.1 UR¢ NC
Silver <3.4 <34 NC 0.86B NC
Method 300 Anions }
Chloride (ug/g) 18. 147 20.2 10.4 -53.5
Fluoride ’ 492 442 10.7 6087 +21.1
Nitrate 828. 639. 258 168 1] -133
Nitrite <4.95 <4.95 NC 3.017 NC
Phosphate <15.1 <15.1 NC 5.06 UR NC
Sulfate ' 201 190 5.63 220 ] +9.03
Method 7471
Mercury (mg/kg) <0.4 0.4 NC Not Requested NC
Method 9010
Cyanide (mg/kg) <0.1 <0.1 NC 0.7° NC
Method 9030
Sulfide (mg/kg) <0.1 <0.1 NC 107U NC
Method 7196A
Hexavalent
Chromium (mg/kg) <0.25 <0.25 NC 0.15UJ NC
Method 9045
pH - 11.5 11.6 0.87 11.81] +2.58

RPD = Relative Percent Difference from BOGRKS, |(sample difference / mean)] *100.
*Additional analytes reported in supporting appendix K.

*Reference method EPA 7060.

“‘Reference method EPA 7421.

‘Reference method EPA 7740.

‘Reference method EPA 335.2.
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Table 5-2. Drummed Waste Concrete Field Duplicate--Chemical Results

Analvte Regular Drum 83 Duplicate Drum 83 Field Duplicate
yt Sample BOGNYS Sample BOGNY6 RPD (%)
Analyzed by Quanterra / Validated by Golder Associates
Method 6010A
Aluminum (mg/Kg) 3780 906 123
Antimony 552 U 552 U NC
Barium 120 165 B 152
Beryllium 05U 043U NC
Cadmium 46 UJ 13.3 BJ NC
Calcium 32300 5400 142.7
Chromium 732 1410 633
Cobealt 30 B 437 B 475
Copper 467 836 56.6
Iron 449000 J 903000 J 67.16
Magnesium 3290 1010 106
Manganese 4650 8680 60.5
Nickel 389 637 483
Potassium 679 297 B 783
Silver 12 UR : 12 UR NC
Sodium 3350 943 112
Vanadium 8.6 UJ 86 UJ NC
Zinc 104 99.6 432
Method 7060 Arsenic (mg/Kg) 286 29.7 3.77
Method 7421 Lead (mg/Kg) 49 38U NC
Method 7740 Selenium (mg/Kg) 43 U 43 U NC
Method 7841 Thallium (mg/Kg) 17.6 29.9 51.8
Method 300 Anions
Bromide* (ug/g) 2470 250 NC
Chloride 3.96 43 823
Fluoride 38.6 427 10.09
Formate 10.1 10.3 1.96
Nitrite 1. J 1.17] 6.52
Nitrogen in Nitrate 204 J 239. J 15.80
Phosphate 493 UR 5. UR NC
Sulfate 144 165. 13.59
Method 335.2 --Cyanide (mg/kg) 0.56 05U NC
Method 9030 --Sulfide (mg/kg) . 382 383 0.26
Method 9045 --pH 10.51] 10.57J 0.57
B = Constituent reported above an instrument detection limit but below the contract required detection limit.
J = The concentration is qualified as estimated due to a minor associated quality control deficiency.

NC = Not calculated.

R = Rejected in the data validation process due to a quality control deficiency.

RPD = Relative Percent Difference from BOGNYS5, |(sample difference / mean)| *100.

U = Undetected. The associated value is the sample detection limit corrected for aliquot size, dilution, etc.
*Bromide resuits reported by laboratory, however not a requested analyte nor in validation reports.
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Table S-3. Basin Concrete Structure Field Duplicate and Split
Samples--Radiological Comparisons
Regular Duplicate Field Split Sample Signed
Analyte Sample Sample Duplicate BOGRLO & Total Field Split
(Cilg BOGRKS = 2- BOGRKD + 2- nrl;) ) Error RPD
Sigma Error Sigma Error ° (Lab. 2 Sigma) (%)
EAL Measurements Quanterra Measurements
Gross Alpha 16.5 12.1 30.8 9.78+4.71 -51.1
Gross Beta 479 110 78.7 10.8 +2.78 -126
Total Activity 64.4+296 122+872 NC NR NC
SR-90 <88 <13 NC NR NC
Gamma Energy
Analysis Screening
Am241 <0.36 <04 NC NR NC
Cel44 <0.51 <0.59 NC NR NC
Co60 <0.18 <022 NC 0.0011U NC
Cs134 <0.12 <0.11 NC NR NC
Cs137 <0.11 <0.11 NC 0.106 +0.0212 NC
Eul52 <0.54 <0.6 NC 0.00045 U NC
Eul54 <037 <0.34 NC 0.0145U NC
Eul5s <033 <03 NC 0.0454U NC
K40 12. £ 14 11. 14 8.7 NR NC
Sb125 <0.25 <0.23 NC NR NC
TH232dau 0.39+0.15 0.32+0.14 20 0.549 +0.0862" +34
U235 0.18 +0.084 0.23 +0.085 24 0.196 +0.073° +8.5
U238 <12. <11. NC 5.02 +0.942° NC
U238dau 0.42+0.13 0.38+0.13 10 NR NC
Residual assigned to
Tc-99 28.1 90.3 105 14.7 £2.56 626
<, U = Undetected.
NC = Notcalculated.
NR = Not reported.

RPD = Relative Percent Difference from BOGRKS, |(sample difference / mean)| *100.
TH232dau is the activity of Ac228, Pb212 and T1208, short-lived daughter products of Th232.

U238dau is the activity of Pb214 and Bi214, short-lived daughter products of U238..

*Concentration reported as Radium-228.
®Also measured by electroplate/alpha spectroscopy at 0.122 J + 0.0596 pCi/g.
‘Measured by electroplate/alpha spectroscopy. Also reported by GEA at 2.21 + 0.766 pCi/g.
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Table 5-4. Drummed Waste Concrete Field Duplicate--Radiological Results

Analyte Regular Drum 83 Duplicate Drum 83 Field Duplicate
Sample BOGNYS Sample BOGNY6 RPD (%)
222-S Total Activity (pCi/g) <50 <50 NC
Quanterra High Resolution Gamma
Spectroscopy
Cesium-137DA (pCi/g) 0.0322 +£0.00557 0.0295 £+ 0.00543 8.75
Cobalt-58 -0.000938 U -0.000906 U NC
Cobalt-60 8.64E-04 U 0.00159 U NC
Europium-152 -0.00242U -0.00576 U NC
Europium-154 0.0018U -0.00486 U NC
Europium-155 -0.00231 U -0.00345U NC
Iron-59 0.00238 U -0.00305U. NC
Potassium-40 0.644 +0.0941 0.685 £ 0.0988 6.17
Radium-224DA 0.0228 £+ 0.00509 0.028 £ 0.00608 20.47
Radium-226DA 0.0323 £ 0.00696 NR NC
Radium-228DA 0.0314+0.0142 0.038+0.0134 19.02
Uranium-235 0.0196 +0.0161 NR NC
Quanterra Electroplate/ Alpha
Spectroscopy
Uranium-234 4.66 +£0.941 3.9+0.741 17.8
Uranium-235 0.536 +0.205 0.487 £0.164 9.58
Uranium-238DA 5.14+£1.02 5.01+0.92 2.56
Quanterra Direct/ Proportional
Counting
Gross Alpha 897+44 10146 11.9
Gross Beta 31.9+452 41.1+52 25.2
Quanterra Chemical Separation/
Liquid Scintillation
Technetium-99 181+£22.5 97.5+13.7 59.96
RPD = Relative Percent Difference from BOGNYS5, |(sample difference / mean)] *100.
B = Constituent reported above an instrument detection limit but below the contract required detection limit.

J
NC

Not calculated.

R = Rejected in the data validation process due to a quality control deficiency.

U = Undetected. The associated value was reported by the lab.

40
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Appendix A includes the Westinghouse Hanford Company letter report for samples collected in
August. Some information listed in Appendix A inadvertently pertains to the September 1995
sampling. This appendix does not contain results of samples delivered to the Environmental
Restoration Contractor’s Environmental Analytical Laboratory.
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Project Sampling and Analysis
Case Narrative

INTRODUCTION G ¥
On August 25, 1995, Sampling and Mobile Labs (SML) sampled material from the 183-H Basins 1 and
4 to determine if decontamination of the concrete was sucessful. Samples were delivered to the Field

Assessment Services Team (FAST) as well as the Env:ronmental Analytical Laboratory (EAL)
v

SAMPLING AND ANALYSIS

Authoritative and random sampling, followed by onsite analysis, was used to confirm decontamination
of the 183-H basin surfaces. An authoritative sample was taken to be used to verify the basins never
leaked/overflowed into the flume at the south end of the basin. Seven concrete chip samples and one
soil sample were obtained for characterizaton. One sample was authoritatively selected from each basin,
based on the previous sampling/analytical resuits (DOE/RL-95-27) and one sample was randomly selected
from each basin, based on the numbered grid of the basins. In addition, one concrete sample was
obtained from the lowest point of the flume to confirm the absence of dangerous waste contamination.

An air driven rotohammer was used to grind off surface concrete from the predetermined locations. The
concrete was collected as it fell into a plastic bag which was attached to the wall below the sample site.
The sample media was then transferred too vender certified clean bottles with a cleaned spoon. A new
bag was used at each sample point. The rotohammer was cleaned and rinsed with ASTM TYPE II water
between each sample point. '

The flume sample was taken by grinding up the surface of the flume floor in a two foot square The
ground concrete was then spooned into the sample bottles with a cleaned spoon.

The soil sample was taken from outside basin #1 six inches below the surface. The first six inches were
removed with a shovel and the exposed soil was them mixed and put into vendor certified clean bottle.

All sampling equipment that came in contact with the sample was cleaned to meet SW-846 protocois for

cleanliness. The samples were collected in commercially available, individually certified, pre-cleaned
bottles.
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ANALYSES REQUESTED
Samples were analyzed for the following as required by WAC 173-303 and WHC-EP-0063.

. Samples were radiologically characterized for gamma energy analysis (GEA), gross alpha,
gross beta, uranium -234, -235, -238, technetium-99, and total uramium. Radiological
characterization was performed by the BHI Environmental Analytical Laboratory (EAL).

. Samples were chemically characterized for total metals (RCRA metals and vanadium),
chromium*¢, pH, cyanide, sulfide, and anions (including fluorine, chlorine, NO;, NO,, SO,, and
PO,. Chemical characterization, with the exception of total metals, was performed by FAST.
Total metals were determined by the WHC Waste Sampling and Characterization Facility
(WSCF) laboratory on samples microwave digested by FAST.

' FAST
ANALYSIS B Ci%:;%gggﬁ PROCEDURE
= SFE REFERENCE

MICROWAVE DIGESTION 3051 3.5
ICP METALS .
A%, Ba, O, Cr, Pb, Se, Ag 6010 WSCF Lab Specific
Hg COLD VAPOR AA 7470 3.43
CYANIDE 9010 3.18
SULFIDE 9030
ANIONS
F, Cl, NO2, NO3, PO4, SO4 300.0 3.29
SAMPLE RECIEVING RETURN AND WHC-CM-7-7, EIl 5.1 & .
CUSTODIANSHIP SW-846 SECTION .
QUALITY CONTROL OF THE REVERSE | SW-846 SECTION 1, )1
OSMOSIS DEIONIZED WATER SYSTEM | QUALITY ASSURANCE :
WATER LEACH OF SOLID SAMPLES VA 33
FOR ANION ANALYSIS :
SOLID WASTE ASSESSMENT TEAM VA S0
MANUAL , .
FAST QUALITY ASSURANCE PLAN HASQAP 2.0
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) i
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Irotocol  RCRA : Dats Tumaround REGULAR Ofsite Property Ko, 1.4
Sample No. Lab. ID * Date Time | No/Type Contai Sample Analysls Perservative
A is TCLP, PA 300.0), F, Cl. NO2, NO3, S04, PO4, Chuomil 3 ides, Sulfide,
$5060-01 Friodo-o\ so | 824:95 /.7[_’ ) 125 P Total Metals ANIONS (E! )] omium +6, pH, Cvanides, Sulfide, Formate
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'
LY
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[Relinquisned 6y DateTime Received By Daie/Time o - ot v ~ Vegetation W w
A = Air X = Other % E
{Relmauished By DateTime Recewed By Date/Time ° t
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- (=}
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‘ co.cH L
Westinghouse lHanford . - o . . 009507 J
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 7 y 5
. Page of .
Collector  HULSE, KARL Contact/Requestor  ENCKE, DAVID B. Tel. No.  373.346]  MSIN X5.53 FAX ‘g
SAF Numbher S5-060 Sampfe Origin /S’; _ H jd sh Purchase Order/Charge Code e O
I'roject Thle  Concrete snmpling 183-H ll,ugbool(n WHE-1- -20{ 24 A Ilce Chesth < ml _57‘ L Temp. D
Stlpped To (Lab) B AL, |M¢lhod of Shipment Cove Yodiole [ of Loding/Atr Bill No. )Y / 4
3 L Hi O
T
Protocol  RCRA ll)uh Tumaround  REGULAR Offsite Property No. i ,LA
Sample No, Lab. 1D " Date Time | No/Type Contal Sample Analysls S Perservative
$5060-01 so | 8n4ms /0515 (/) 125 P QGEA (LAB SPECIFIC), Gross Alpha, Gross Peu, 1).234,-235,-238, Technetium-99, Toral U _ NONE
€5060-02 so | 8245 :320 (/) 125 P GEA (LLAD SPECIFIC), Gross Alpha, Gross Deta, 1)-234,-235,-238, Technetium-99, Toral U
i GEA (1.AD SPECIFIC a 234.-275,-238 jum-99, Toral U
45060-03 50 | 8nams 6/2” (’) 125 P EA (1.ADB SPECIFIC), Gross Alpha, Gross Beta, U-234,-235,-238, Technetium-99, Tora!
$5060.04 so | 8na9s /520 (/) 125 P GfiA (1.LAD) SPECIFIC), Gross Alpha, Gross Bets, U-234,-235,-238, Technetium-99, Torsl U
§5060-05 so| sn 5,9§ Mﬁ) () 12sp GEA (LAB SPECIFIC), Gross Alpha, Gross Deta, U-234,-235,-238, Technetium-99, Toral U
$5060-06 so | snams /Z% U) 125 P GEA (LAD SPECIFIC), Gross Alphs, Gross Beta, U-234,-235,-238, Technelium-99, Toral U
POSSHILE SAMPLE HAZARDS/REMARKS MSDS Yes O No R SPECIAL INSTRUCTIONS tlold Time
¢ oll known wastes, :
Saple by emerde ex ufnf o pals.; Q_)
Relinquished By Print Sign Date/Time |Received By Print Sign Date/Time Matrix ®
o . : .
N E Hulse An 2lbe 5557000 | Cvaslahtugus CLL HE, e fadfor 1ptoe |3z b5 - Dumssia
Relinquished By Date/fime Received By 4 4 Date/Time :w_.,_s_n::“ en T c o Tissue Aqui
SI. = Sludge Wl = Wipe
clingished By . Date/Time [Received By Date/ime o Lol v - 52::{‘.%.. o]
A = Air X = Other ? E
Iehinnpished Dy Datestime Received ly Date/Time . ‘< 1
' o Qo
o
FINAL SAMPLE } Dispasal Mcthod ¢ g Retum to customer, per tab procedure, used in process Disposed By H ‘ Date/Time 8
DISPOSITION N

Al samples con hatsradaits msteriats shall be plcked up by requestor and returned (o parent container or slte of -6001-500 (07/95)



ot

(X 6
Westinghouse Hanford . I 009525
Capny CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES'] ]
Poge of
Collector “ULSE, KARL Contact/Requestor  ENCKE, DAVID B. Tel No. 373.3461  MSIN X5.53 FAX
AF Number S5-060 ISampIe Origin 1z 3- // Purchase Order/Charge Code
Project Thile Concscte sampling 183-11 Ilm‘bookﬂ ‘A///C i AI - 20¢ # Y7 Il“ Chest ¥ 5 ML ‘2YS/ Temp.
Ishi; b Method of Skl ¢ . 131 of Lading/Alr Blll No. '
Shipped To (Lsb) FAST I ethod of Shilpmen GOV((/VM(-Lf chh‘ ('/C I of Lading/Alr o. MM
Protocol RCRA Il)nln Tomaround  REGULAR l()mlle Property No. W M
Sample No. Lab. 1D a Dale Time | No/Type Container [Symple Analysls k Perservative
§5060-07 E 5o 94 80| w148 1008 | () 133 p Total Metals TCLP, ANIONS (EPA 300.0), F, Cl, NO2, NO3, S04, PO4, Chromium 6, plt, Cyanides, Sulfide, Formate
$3060-08 F 73'0’/0 ) so | 9114ms3 0938 (’) 128 P Total Metals TCLP, ANIONS (EPA 300.0), F, CL, NO2, NO3, S04, PO4, Chuomiwn +6, pil, Cyanides, Sulfide, Formate
&
[\S]
o
POSSIBLE SAMPLE HAZARDS/REMARKS MsDS Yeo O Noe @ SPECIAL INSTRUCTIONS Hold Thoe  [<,e 00 7 ¢
* Ist all known wastes.
Relinquished By Print Sign Date/Time [Reccived By , Pint Sign Date/Time Matsix *
KB Hube 2022l 7/5fss 15 lau Sedie) ths_ g |5 e, o oinmes
[Retinquished By Date/Time Received By Date/Time S0 = Sofid T = Tissue .
' SL = Sludge Wi = Wipe
[iemihed By DeterTime Received By Duie/Time e Vo ';,':’:': ion
A = Air X = Other
Relinquished Dy Date/Time Received By Due/Time
FINAL SAMPLE | Disposal Method e g Retum Lo customer, per Ioh procedure, used in process Disposed By Dste/Time
DISPOSITION

Al samipies can®

hezarsdous meteriaty shall be picked up by requestior and returned to parent contalner or site of ¢

01-500 (07/95)

Ol

O
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l ) l — - !

| l i i - . i . 1 !

S.A.7. 2 S5--060 Sample Dave: £/24/95 —_—
. PROJECT TITLE. <£3-w ccxcaste sreey scaeax sweuiss  _Shipmene Date: 8/25/95 i
- CHARGE _CODE: E61772 —_—
[ TYPE O PROTOLCL: Sampling was cone to RCRA prztoesl. :
——  GUSTOMER: R.C. Smith WHC  372-2337 _—
EFIELD CONTACTS: D.B. Encke ;
SeosoMAL:  Karl 8. Hulse SML Laad Sampiing Tech. -_—
Robert R. Fox SML Sampiing Tecn.
—_— Tom Brey HPT Suppert. - . .
Julia Martin HPT Suppert. i
Rex Millee (Leeny) Praject Lead.
V. Nethes A Tajbe  Opeasran (1) _
= ~.BYRPOSE: To determine if decontamination ¢f the concrete was sucsessful ana to verify &n [ ~——
_\ﬂ anilyticai method on the soil. _LCL)____
. ] - ' B
W\ | LOCATION: 183-H Basins 1 and 4 J_%_
L i . AR ' !
_I_‘v!__ QCFEREMCE OOCUMENTS: Sampling and Analysis ?lan 01251C. —l-——
N 1
_+ SAMOLE SOINT: Basia #1 East Wall quad. 118 four faet up {szmple # S5Q€0-01), 3asin #1 — ! ’
South Wall quad. 24 five feet up (sazpla #S3060-02), Basin #¢ quad. 45 thrae fast down i :
+ (sample 355080~03), Basin #4 quad. 13 thres faet down (sample 235030-04), Basin #1 flume -
(sampiz #55050-35;, Scil sample taken alcmng the outsice of Basin ¥l East wall (sampia # ' S
§5060-08). :
-——g}el—— SAMPLTMG METHOC: An air driven rotorhammer was used to grin cff surface cencrete from pra- |
. ) determing locations in 3asia #1 ara Basin #4. Tha concreta was coliacted as it fell into ‘Q | |
- T plastic bag wnich was attachad to the vill‘n below the sup!: site. The sample medis was ]
| then transtered ts vernder certifiad cisan Ssttles with an SII 5.3 cleanad spocn. A new o |
t = bag was used at each saxple point. The rctnﬂmsr was cleanad to EII 5.4 and rinsed with v\ |
- : ASTN TYPE Il water between e2ch sampla point. !
The flume sampie was taken by grindisg up the surface of the f'lume flosr in a two i
\___ foot squara. The ground concrete was then sgsonmad into the sample bottles with an EIZI 3.5 3 |
cleanad spoon. : .
S The soil campie was take from outside basin #1 east wall six inches below tre
: . surfaca. The first 5 inches of sofl were removad with 2 snovel. The expoised soil was
e then mixed with an I 5.5 cleansd spoon. Tha vender certified clean bottles ware than
N filled using the cleaned spoon. _ . |

Shoes, sSurgeons Gloves and Blue Coveralls. Sameling in the bBasins were done under RWP PS-
397 waich required one set of anti-contezinatian coveralls, a heed, canvas basties, shoe
covers, and two pair of golvas.

 r—
: PPE: For the soi) sz=zle personal protective equipoent iaciuded Safaty Glasses, Safety
| YEATHER CONDITIONS: Sunny S0°F slight braeza 2 to 2 =ph.

1 |
. : -j/»-b Py A SN
1-3!|I i |
jw/s AIZIAICAWQUT' e AT A

\\

f

| . ; | .
! i : ! : | : | l l i ] i
l T L S

i

S %L/ srrear e s oo fo

{ S '--:eo Cate Sigaed

A-27



BHI-00922
- Rev. 0

— —

3 $lranook NC. Z#.'M' 185 4F
provecT (83t Coprgars Zoli CREEAR) Sisa pliflS corinuee ?
, G

0

LT

| geav-
Basis ) Sear¥ “’M
" Guss wE Y 57 up FRrw FoTlom

T

rﬁr’

VH j
.\‘_-

B —
& =
s S
=

-

—

— T R N
— . Q2GS SEE=~ Era7™>=/
— 960

L . ABzudot

| | : - R
. !

LT

l | '

S5 I

= Fhoto's | ATTRCHERD Tapr | AAGE

L4

Co-u-Lezcnrege

Reag ant f.‘T-c:rs'.aa_c 9y

G—iS-ay

s .‘M ¢
A

Date

Sisaea

A-28



9713
; ¥

,, g

BHI-00922
) Rev. 0

i Notepock No. (il ~ At =105 3~

PROJECT / BI=f7 Lortniev2 /D Sckosw. Snnelmg Contiruec Srom Page___ 4

$2¢20-03 | 8/264/85 | 1420 | (1) 125 ml Pely &"‘é;‘fﬁ:‘:mﬁ:ﬁxz; v L/52301040 | 0004432 . T

Tacal U
Hs252 8/24/35 [ 1320 | (1) 20 ml Poly | Teest aetriviey ¢tay SPESIFEC)

T ; : ‘
l ! [N t H :
! oyl e v X )

P frE g-i5—g8 | .
‘ l ) i — ] T
it ~ - =T ; —

7 xl I ::‘.: ! l:n:l.:::n Tlae l"’:;.::,::' ot ANBLYSia (AeThag) and Preservatian } et ' seria.s ] : !
! 5308001 | 8/24/9% ‘ 1045 | (1) 125 @l Poly [ jest aees,s 1€7, aoiend 0, 20 7 /32201040 | 004415 |

4 i - i Lvanioes, SJitica, /3rmate l . :

IR $30¢0-01 | 8/24/35 | 1945 | (i) 125 m1 Poly ?‘:;igiffﬁi‘.’“?;zf:::?u:::é; P l L/42301030 | C04441 ;T
i ats ; —_—

4 | NES50 8/24/85 | 1045 | (1) 26 ml Poly Tatal actrivity (LAY EXS2IFICH : N/A tif? i i

I S00-G2 | 8/24/35 | 1320 4 1) 125 w1 Poly | G Tt e, | /42301040 1 00sL :
o | Srenedes: s.ifize, Forrate i ‘——-—]

4 I §3¢£0-02 |l 8/24/95 | 1322 | (1) 12% ml Poly ’g"z;;",:‘;"‘;._;:’:u‘.';: v | Lr4230105C | CQ24407 . | :
. N otal U . !

i \n . b N8BS} 8/24/85 | 1320 | (1) 20 ml Poly | Tetat dceriviwy (LA $73CIFiC) : N/A K/A ) ]
i \ e S5060-03 | 8/24/95 ‘ 1420 | (1) 125 ml Paly { jemsl meuels 167, anven b, <. I /42301040 ! cogseze | _\'k_'._
! Cyanices, fullice, formate ! 7'\ : :
| |
I ]

N/A HiA

1320 | (1) 125 ml Poly | ot merats Voo amieca s, 2o 4 1/42301050 | 0O04e4é

| Cranides, ScifSis. Farnate ! )
$5060-04 | 8724755 | 1520 | (1) 123 m) Poly | S8A. Seass Atpha, 3ress Beta, ue £/92301040 | 0004532 AN
: o

1
&

B -

I S

LN

- 236,-235,-238, Tecanetium-99,

Ak NSesd | 8/24/35 | 1520 | (1

N ——

—

{

r

4

§3330-04 | 8/24/95 ;

20 ml Poly | fesat Asirtefty (UG SPESIFIC | N/A N/&

—

~

125 w1 Poly | Totst matais 7CLP. anierw £, Ci, L/423C1040 | 0004427 |

Tatat v
$5080-C5 3125/95‘ 0850 | (1 T meny T niare t. & i\
cnnlm. Sulﬂec Poreate

$3050-05 | 8/25/95 I 0820 | (1) 125 ml Poiy &’i;;'fﬁé,";;;,'::.::; u ll L/423C1040 | 304421 t l ®
Totet ¥ |
k 5853 8/25/9% | €330 | (1) 20 ml Poly | Tetal astriviey (WA S2L0I7ID) N/A N/A

$3050-06 | 8/24/85 | 1230 ; (1) 125 ml Poly :;:thz;u;;‘:a;;?:-“:.n;:.

Svarmives. Sulfide, fsezate
$8050-05 | B/24/35 | 1230 l (i) 125 ml Poly | GEA, Gress Aina, coots Seta, U- L/742301C053 l 00044137

346,+23%,-233, Tecnmetium-$d,
Totel ¥

H3856 8/24/55 | 1230 § (1) 20 ml Poly | ferst accrsvity (LA3 SPECIFICS | N/A I N/A

Y

L

o
| . ;,
4 ¢
F L . | ; IR ]
r 4 :

"
N .

Wl

JﬂUmch /7,445 -

| Coatauec en Page

RE ==Y Q‘% G- c=gg / 7/ % culy 7&4 Q5

ale S.z~ee Cate

[V i

OCO17
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] Notebook Mo. WM 205~ =Y T
SROJECT J¥3-H Concgmle Fisll Segeen 5‘*-«‘9[:«7-;- Continusa Frem Pege S
P P N | i
j- 17‘.5"5‘.;,11; Im{ﬁ&.«d 7‘1‘54 “ v ! | . :
T T L B I
3 1 ! ! i . . :
I Sa.ai- Les ina:n.\ 7| 7]2 J' A“é pre 22 s/mped/ 2- Lﬁ)f“’i /‘c) ?f'dé
Il o . H
| ,‘,“ i f“_’,_)f" A SH)L S 95— a q (_‘ove( u.am.L#’ i A.g/:_' D | é’é //J !
I | b | i
1 ! i i i e i - ] i
| . l Eﬁ K/ 2= R - B 2ol ]/"A;L/f‘ :
! \ i - | : | ) ; [ :
b leoclee | sapc o5 o Loc T pnscd2l lon  #ls/Ii i
T S A
' t [ | | . ! ' ! ! ¥
éﬁ\rql"s b aniae (T FAST v»\,e,ce $é aJcLA_ﬁ‘_@mt ,e nle l
N V4 rFd =z ' i -* J 1 v v
Jia oo Sms- 6 VSTl o C.c)c Ll PIPD ?j"n_) D ,5"/7—6"'/}5 | '
| b | : | i !
. | — ! - Lo ! B R . oot
. 77%%. L JoTml {40&:7;‘/ 20, [ ?: les _adll oeal TH. 22 "‘5' lLa h
| f ; | b l - l { oo I l ' |
: - - ! ] —

t
] !
| L
? | i : i i . i . | V R } , T — . \
. : H 1 ' l . Continuec on age Nﬁ,’fE

Ressd ene ncerst dBy

%M (U8 Afse ‘?"—/\S‘-fs; /ﬂ J%:K//{'/ /G

Signea Date Signed Oale

Oocecig
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Notebook No. W/H#C Y- 2ay # 47 7

SROJECT [(83-H Ceucrpelr Frcld Sceeew  Continued Centinuea From Page_VEVE
| L | 1 T !
| "> A 2 2 RIS
T ~ | D - : S Loy i
i ]
T S.AF.#: S5-060 Sample Date; 9/14/95 :
PROJECT TTITLE: 183-3 CONCRETE FiELD SCREEN SAMPLING _Shipment Date: §/15/95 )
CHARGE CODE: E61772 :
TYPE OF PROTOCOL: Sampling was done to RCRA protscol. ro
s a— CUSTOMER: Don Smith (FSAT) WHC 372-2482 1
| FIELD CONTACTS: 0.B. Encke BIH
; PERSONAL: Karl 8. Hulse SML Lead Sampling Tech. |
| Eram—— Kenneth J. Young SML Scientiss
o Tom E. Brey HPT Support. !
Nathon H. Taylor Operator (BIH) :
e T
\n PURPQSE: To datermine if decontamination of the concrete was cuccessful. on —_—
<~ the soil. S
—S— R
;:\ LOCATION; 183-H Basins 2 and 3 ___EQﬁ___
| REFERENCE DOCUMENTS: Sampling and Analysis Plan 018510. — ]
N

MPLE POINT: Basin #2 South Wall quad. 23 one foot down (sample # 35060-07), EEE
Basin #3 South Wall 16 feet from east wall and two feet up (sample #55060-08). S

MPLIMG M i An air driven roto-hammer was used to grin off surface j D\ '

concrate from pre-determined locations in Basin #2 and Basin #3. The concrete

was collacted as it fell into a plastic bag which was attached to the wall
below the sample site. The sample media was then transferred to vender
certified clean bottles with an EIl 5.5 cleznad spoon. A new bag was used at
2ach sample point. The roto-hammer was cleaned to EII 5.4 and rinsed with
ASTM TYPE I! water between each sample point.

3f 2anti-contamination coveralls, & hood, canvas booties, shoe covers, and two
2air of gloves.

WEATHER COMOITIONS: At 0335 Sunny, 69°F no wind.

A
1
|
l
' 1
o 2PE: Sampling in the basins was done under RWP P3-397 which required one set
|
x
—
1
[ 1
i

1 . I ‘ ’ | !
. e TR~ =R , P %
L ‘ ; 7 IR LS
5 | L ] ; : | ' i P -
| L /'J<f rs la Cen bL,.lmvffl} na 5_7;,.'5/14. ‘aﬂ !a?v d aF' :
! ! ﬂ:al‘% b(‘?’}al ! ll l - ' ' [ ! l \ '
L | | P ‘ ; [ . . i - Py | | .
| - | - ) : :
1 | ! . i : : .
I
l
|
_

Continuedon Page  §

Rena a :"J}ee tood By
| Tl 2dle, pg i F=fsgs jg M 9/20/35 |

Signes Date Signed Date

19
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8
PROJECT __ /¥ 3=/ ComCeele Friziel Screcw Contumsad cerirecsompsse . T

| . TR AT . SR
! | o : LT i ; L l
T :,':.,.“ :olD t‘:c.nc Tioe """E;:'.'fn:.'-‘.’ °f w"v'r’.'..(f:.?ﬁ e Lot & Serial® -
| [55060-07 | §/14/85 | 1005 | (1) 125 ml Poly [ forel detmis 160, Aniora 1, | | /42301040 0004414 § |
| S ::;“u!l‘ Cysnices, Sulfide, : 1
—— 75506007 | 8/14/95 | 1005 [ (1) 125 mi Poly | S=4; Sress Meg froee dosee | 1/42301040 i 0004438 | ——
Lh__%_ 99, Tetal ¥ —
"’j ; NE937 9/14/95 | 1005 | (1) 20 mi Poly Total Activity (LAB SPECIFIC) N/A ) N/A
5\“___ SS060-08 | 9/14/95 | 0335 | (1) 125 mi Poly | [otet Metais icte. aniors £, | (/42301040 | 0004415 __L
ﬁ,\l ::FJ:L Cysnides, Sulfida, }
i 3 ! 3 ; - - ' ]L\.
N—— <3060-08 | 9/14/95 | 2935 | (1) 125 ml Poly g@;ﬁ%ﬁ?:i&’ﬂ&ﬁ L/42301040 1 0004412 —
gg NE336 | 9/14/35 | 0935 | (1) 20 mi Poly | Tetas Activity (LA SPECIFIC) N/A L N/A lQ
N— 9
| TION: 222-§ TRENSPORTATICN Government Vehicle 1
C.0.C. # 009526 COOLER # SML-244 —
SAMPLE ¥ S5060-07 NS937, SS060-08 MSe36 Date shipped 9/14/95 ]
I~ DESTINATION: EAL Lab TRANSPORTATION Government Vehicle —
|- C.0.C. # 009528 COOLER # SML-244
| SAMPLE ¢ S5060-07, S5060-08 (Rad analysis)  Date shioped 9/15/95 ]
- DESTINAT Ogés?sm Lab TRANSPORTATION Governnent Vehicle L
¢.0.C. COOLER # SML-244 —
SAMPLE # $5060-07, S35060-08 (Metals anmalysis) Date shjpoed 9/15/95 —_
'. S ; - co . :
' | ' | . ' ! ]71 i
| [ LA (T T !
DVE STTNCHMENT] THLS PRCE ; _
\ | ! ' I ! i : : ‘ ] :
! ! ; ,
R : F Lo b o i
| i \ S ! i ‘
| : - \ "'k_ i i i
! f s IR ]
| | - - o B
| ! ‘ i ‘K :
| ‘ , ! ! : i H B !
! l l : \I\
, — : ' =
Lo : | Cerinuea c Pace q
Readaac Uncersiocd By
e 2l kg Hihe  _DocEps LUE’M 2 /a0 /35
Signed Date S'gnes ’ Du‘
KO
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A

PROJECT: fAs7 Frogecr

ﬁrgot/o

®©

DATA PACKAGE:

A

VALIDATOR: “B5 Mo 22 1<,

LAB:

FAsT

DATE: 9-27-9%

CASE:

el

ANALYSES

SDG: /A4

PERFORMED

0 cwence

O CLP/GFAA

110 cLpMg

O CLP/Cyanide

Q( SW-B48NCP

0O SW-848/GFAA

‘ﬁ SW-8468/Hg

¥ sw-s48

[ =]
Cyanide '
SAMPLES /MATRIX ' '

S3060-00 , -01 _033 -04 -0

= Con(rete

< 5940 — 0l

—

Sol’/

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

N/A

Is a case narrative present? e 2 e e s e e e e e e e e e @ No N/A
Comments:

2. HOLDING TIMES | ,
Are sample holding times acceptable? . . . . . ... .. ... @ No N/A

Comments:

A-39
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . . . . Yes No @p
Are initial calibrations acceptable? . . . . . .. e e e e e e s Yes No @P
Are ICP interference checks acceptable? . . . ... ... ... Yes No W
Were ICV and CCV checks performed on all instruments? . . . . . Yes No @
Are ICV and CCV checks acceptable? . . . . . v v v v o v v . & Yes No d@
Comments:
4. BLANKS
Were ICB and CCB checks performed for all applicable analyses? Yes No @
Are ICB and CCB results acceptable? . . . . . . .. ... ... Yes No ﬂ@
Were preparation blanks analyzed? . . . « v + v v v v o v o . & C@ No N/A
Are preparation blank results acceptable? . . . . . . . . . .. @ No N/A
Were field/trip blanks analyzed? . . . . . . ... ... ... Yes No A
Are field/trip blank results acceptable? . . . .. . .. ... Yes No d@
Comments: ‘
5. ACCURACY
Were spike samples analyzed? . . . . . . ¢« ¢ v ¢ ¢ v ¢« @ o o @ No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . .. Yes C@ N/A
Were laboratory control samples (LCS) anmalyzed? . . . . . . .. Yes No &FR
Are LCS recoveries acceptable? . . .. . . ..o Yes No d@

Comments: Cyanide Sp ke <307 A1l Sampls "R

Lead ¢ Selenivun  spikes < 30% . AN Sanpls ‘U

4(‘53;«1/( Mo _roatr.y S ke o lgr g . ANl Sammpls v

BGMJM < Chygrsyen $p/k¢§?5§-"%‘—/25-’/‘. /?/L Sdm/és :7‘

Metenry spike <75%, A/ Serpls 1T

A-40
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . .. . .. ... .. (Tes
Are laboratory duplicate samples RPD values acceptable? . . . . Yes
Were ICP serial dilution samples analyzed? . . . ... .. .. Yes
Are ICP serial dilution %D values acceptable? . . . . . . . .. Yes
Are field duplicate RPD values acceptable? . . . ... .. .. Yes
Are field split RPD values acceptable? . . .. . ... .. .. Yes

BHI-00922
Rev. 0
No N/A
&8 N/A

No
No
No
No

Comments:_ Cyansde RAD (5 ou?  but po PIPVA S e

5898

NeCeSSary bheuy, Sawvnples a~~ Jo - e T,
{ "

7. FURNACE AA QUALITY CONTROL

Were dupiicate injections performed as required? . . . . . . . Yes No @ZE?
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes No dﬁﬁD

Were analytical spikes performed as required? . . . . . . . . . Yes No C§Z§7
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No Mﬁp

Was MSA performed as required? . . . . . . . . .. ... ... Yes No @25?

Are MSA results acceptable? . . . . . v v v v v v v v . . . Yes No (7P

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . .df;g No N/A

Are all results supported in the raw data? . . . . . . . . . . Yes No djﬁ@

Are results calculated properly? . . . . .. e e e e . . .Yes No >
Do results meet the CRDLS? . . . . . . « v v ¢ v v « v « . . A8 No N/A

Comments:

A-41
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST
VALIDATION A B < j) D E
LEVEL:
PROJECT: {2 s froJeer FTs04/0 DATA PACKAGE: //a
VALIDATOR: B Morre:s |LAB: FA ST DATE: 7-27-95~
CASE: /% SDG: NlA
ANALYSES PERFORMED
HAﬂio‘t‘nﬂC g Toc o ToxX O TPH-418.1 Oil and Grease Alkalinity
0O Ammonia O Bob/coD O Chloride %:hroﬂium-w /XpH O NONO,
O Suliste g Tos O TKN O Phosphste ySa /ﬂi& (s}
o 5] O w =] O
_’.'
SAMPLES /MATRIX .
S §060-0( -02,-03,-% - o5 > (oncre’®
SSVe0-06 ——> Sos!/
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . .. Yes No N/A
Is a case narrative present? . . . .. ... ..... ... t:f:ED No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable?
Comments:

N/A
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- WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

- 3. INSTRUMENT CALIBRATION .

Was initial calibration performed for all applicableé analyses? Yes No
Are initial calibration results acceptable? . ... . . . ... . Yes No
Was a calibration check performed for all applicable analyses? Yes HNo

SERE!

Are calibration check results acceptable? . ., . . . . . . .. Yes No

Comments:

4. BLANKS

Were laboratory blanks analyzed? . .. . . . ... ¢ . . ... @ No N/A

Are laboratory blank results acceptable? . . . . . . . . ... ~ No N/A

Were field/trip blanks analyzed? . .. . . . . . . ¢ . . ¢ .. Yes No 7

Are field/trip blank results acceptable? . . . . . ... ... Yes No dZD

Comments:

5. . ACCURACY

Were spike samples analyzed at the required frequency? . . . @ No N/A

Are spike recoveries acceptable? . . . . . . . ¢ . ¢ . . . .. Yes (N> N/A

Were LCS analyses performed at the required frequency? . . . . Yes No C@

Are LCS recoveries acceptable? . . . . . . . ¢ ¢ v v ¢« ¢ « o . Yes No @

Comments: /O satr s Sorén pirtvrrmed Lov trtde Ao 4/ Samples
2%

6. PRECISION
Were laboratory duplicate samples analyzed

at the required frequency? . . . .. .. .. .. ... No N/A
Are laboratory duplicate sample RPD values acceptable? . . . . X¥és® No N/A
Are field duplicate RPD values acceptable? . . . . .. .. .. Yes No (7R

Are field split RPD values acceptable?

............ Yes No @B
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST
Comments:
7. ANALYTE QUANTITATION A
Was analyte quantitation performed properiy? . . . . . . . . . Yes No @
Comments: ‘ )
8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . &? No N/A
Are results supported in the raw data? . . . . .. .. . . .. Yes No @
Are results calculated properly? . . . . .. ... .. .. ..Yes No @
Do results meet the CROLS? . . . . . . . . . . . . . . . .. (T8 Mo N/A

Comments:
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PHASE 1 SAMPLING REPORT FOR SEPTEMBER 1995
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Appendix B includes the Westinghouse Hanford Company letter report for samples collected in
September 1995. The “Sampling and Analysis” portion of the case narrative discuses the
combined August and September sampling events. The remainder of the report addresses only
the September samples. Results of samples delivered to the Environmental Restoration
Contractor’s Environmental Analytical Laboratory are not part of the letter report.
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Project Sampling and Analysis
Case Narrative

INTRODUCTION

On September 14, 1995, Sampling and Mobile Labs (SML) sampled material from the 183-H Basins 2
and 3 to determine if decontamination of the concrete was sucessful. Samples were delivered to the
Field Assessment Services Team (FAST) as well as the Environmental Analytical Laboratory (EAL)

) "

4 Tt

SAMPLING AND ANALYSIS o
Authoritative and random sampling, followed by onsite analysis, was used to confirm decontamination
of the 183-H basin surfaces. An authoritative sample was taken to be used to verify the basins never
leaked/overflowed into the flume at the south end of the basin. Seven concrete chip samples and one
soil sample were obtained for characterizaton. One sample was-authoritatively selected from each basin,
based on the previous sampling/analytical results (DOE/RL-95-27) and one sample was randomly selected
from each basin, based on the numbered grid of the basins. In addition, one concrete sampie was
obtained from the lowest point of the flume to confirm the absence of dangerous waste contamination.

An air driven rotohammer was used to grind off surface concrete from the predetermined locations in
Basins #2 and #3. The concrete was coilected as it fell into a plastic bag which was attached to the walil
below the sample site. The sample media was then transferred too vender certified clean bottles with
a cleaned spoon. A new bag was used at each sample point. The rotohammer was cleaned and rinsed
with ASTM TYPE II water between each sample point.

All sampling equipment that came in contact with the sample was cleaned to meet SW-846 protocols for
cleanliness. The samples were collected in commercially available, individually certified, pre-cleaned
bottles.

000002
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ANALYSES REQUESTED
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Samples were analyzed for the following as required by WAC 173-303 and WHC-EP-0063.

. Samples were radiologically characterized for gamma energy analysis (GEA), gross alpha,
gross beta, uranium -234, -235, -238, technetium-99, and total uranium. Radiological
characterization was performed by the BHI Environmental Analytical Laboratory (EAL).

. Samples were chemically characterized for total metals (RCRA metals and vanadium),
chromium, pH, cyanide, sulfide, and anions (inciuding fluorine, chlorine, NO,, NO,, SO,, and
PO,. Chemical characterization, with the exception of total metals, was performed by FAST.
Total metals were determined by the WHC Field Assessment Services Team (FAST)

laboratory.
, FAST
ANALYSIS CSR“(;.SS;IiEl\IglgI{EHSCDE PROCEDURE
REFERENCE
MICROWAVE DIGESTION 3051 35
ICP METALS
As, Ba, Cd, Cr, Pb, Se, Ag 6010 3:33
Hg COLD VAPOR AA 7470 343
CYANIDE 9010 3.18
SULFIDE 9030 3.30
ANIONS
F, Cl, NO2, NO3, PO4, SO4 300.0 3.29
SAMPLE RECIEVING RETURN AND WHC-CM-7-7, EIl 5.1 & 11
CUSTODIANSHIP SW-846 SECTION ’
QUALITY CONTROL OF THE REVERSE SW-846 SECTION 1, 21
OSMOSIS DEIONIZED WATER SYSTEM | QUALITY ASSURANCE )
WATER LEACH OF SOLID SAMPLES N/A 3.23
FOR ANION ANALYSIS )
SOLID WASTE ASSESSMENT TEAM N/A 5.0
MANUAL ’
FAST QUALITY ASSURANCE PLAN HASQAP 2.0
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FT5040 - Quality Control Summary

QC Test
Spiked Sample Result
Matrix Spike | Sample ID Analyte Sample Result (SSR) Spike Level | Recovery Limit
- FT5040-13 Ag NS NS NS NS
777777 ] FT5040-13 As 0 0.96 1 96 75-125%
| _FT5040-13 Ba 0.68 9.63 10 90 75-125%
77777 FT5040-13 Cd 0 0.864 1 86 75-125%
FT5040-13 Cr 0.089 0.924 1 84 75-125%
] FT5040-13 Pb 0337 1.139 1 80 75-125%
FT5040-13 Se 0 0.883 1. 88 75-125%
FT5040-13 Hg 0 0.907 1 s 91.00 75-125%
Sample ID Analyte Found Actual %Recovery
LCS
NIST 2710 Ag 399 353 113 80-120%
AAAAAA B NIST 2710 As 519 626 83 80-120%
NIST 2710 Ba 2894 707 41 80-120%
NIST 2710 Cd 292 21.8 134 80-120%
o NIST 2710 Cr 17.4 39 45 80-120%
) NIST 2710 Pb 4551 5532 82 80-120%
NIST 2710 Se ND Not given ND 80-120%
NIST 2710 Hg 42 326 129 80-120%

Page 1
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FT5040 - Quality Control Summary

Calibration Checks
i Sample ID Analyte Found Actual “oRecovery
High Standard 7
SST-5 Ag 10.16 10 102 95-105%
SST-5 As 10.1 10 101 95-105%
SST-5 Ba 10.19 10 102 95-105%
SST-5 cd | 1031 10 103 95-105%
SST-5 Cr 10.16 10 102 95-105%
i SST-5 Pb 10.14 10 101 95-105%
SST-5 Se 9.979 10 100 95-105%
____________ ) SST-5 Hg 1.039 1 104 95-105%
~ICV-1 ]
SST-5 Ag 534 5 107 90-110%
B SST-5 As 5.35 5 107 90-110%
) ] SST-5 Ba 5.39 5 108 90-110% |
SST-5 Cd 5.569 5 111 90-110%
SST-5 Cr 5.346 5 107 90-110%
- SST-5 Pb 5.408 5 108 90-110%
SST-5 Se 5.196 5 | 104 90-110%
CCV-1 7
SST-5 Ag 5.264 5 105 90-110%
SST-5 As 5.249 5 105 90-110%
SST-5 Ba 5357 5 107 90-110%
SST-5 Cd 5.546 5 11 90-110%
SST-5 Cr 5309 5 106 90-110%
SST-5 Pb 5.414 5 108 90-110%
SST-5 Se 5.185 5 104 90-110%

Page 2
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FT5040 - Quality Control Summary

CCV-2
- SST-5 Ag 5252 5 EE 90-110%
| SST-5 As 5.25 5 105 90-110%

SST-5 Ba 5.275 5 106 90-110%

] SsTs cd 5.5 5 110 90-110%
| ssT5 Cr 5.262 5 105 90-110%
- SST-5 Pb 5.332 5 107 90-110%
- SST-5 Se 522 5 104 90-110%
ccvay | )
| ssT-s Ag 5.25 5 105 90-110%

- ~_SST-5 As 5.279 5 106 90-110%
- SST-5 Ba 5.337 5 107 90-110%
B SST-5 Cd 5.37 5 107 90-110%

B o SST-5 Cr 5222 5 104 90-110%
| sSTs Pb 5.356 5 107 90-110%
- SST-5 Se 5.064 5 101 90-110%
CCV-4 N

' SST-5 Ag 5.15 5 103 90-110%

I SST-5 As 5.04 5 101 90-110%
- SST-5 Ba 513 5 103 90-110%
- SST-5 Cd 5.41 5 108 90-110%
B SST-5 Cr 5.15 5 103 90-110%

B SST-5 Pb 5.22 5 104 90-110%
SST-5 Se 4.89 5 98 90-110%
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FT5040 - Quality Control Summary

Duplicate Precison

| Sample ID Analyte Resuit 1 | Result 2 | %RPD .
Ft5040-13 Ag 1.1 1 9.52 B
B Ft5040-13 As ND ND ND
Ft5040-13 Ba 68.1 66.6 2.23
Ft5040-13 Cd ND ND ND
Ft5040-13 Cr 6.75 6.48 4.08
| Ft5040-13 Pb 33.8 34.5 -2.05
Ft5040-13 Se ND ND ND
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l Notebook No. W/H#C-w-2a5 # 47 7
PROJECT /%3-H Cevceels /‘,.'{/a/ Se ecen/ Cﬂ&_f:ﬁ‘:“_'{_ Continued From Page_VOWVE
i ey e A
: B R N>V 27 7wt N IR W R 51
| ) | } H i ~ T . ; P | . g
i ‘ . ' ! ! : : , . v . : ! | .
S.A.F.#: S5-060 Sample Date: 9/14/95 ]
PROJECT TITLE: 183-# CONCRETE FIELD SCREEN SANPLING Shipment Date: §/15/95
CHARGE CODE: E61772
JYPE OF PROTOCOL: Samplina was done to RCRA protocol.
CUSTOMER: Don Smith (FSAT) WHC 372-2482
FIELD CONTACTS; D.B. Encke BIH
PERSONAL: Karl B. Hulse . SML Lead Sampiing Tech.
Kenneth J. Young SML Scientist
Tom E. Brey HPT Support. ! ‘
.
Nathon H. Taylor Operator (BIN) |
t: ! PURPOSE: To determine if decontamination of the concrete was successful. on T
=~ the soil. | Q!
N LOCATION: 183-H Basins 2 and 3 lt
£§> REFERENCE nguMEle; Sampling and Analysis Plan 018510. =
SAMPLE POINT: Basin #2 South Wall quad. 23 cne foot down (sample # $5060-07),
Q Basin #3 South Wall 16 feet from east wall and two feet up (sample #S5060-08).
concrete from pre-determined locations in Basin #2 and Basin #3. The concrete

i was collected as it fell into a plastic bag which was attached to the wall

i below the sample site. The sample media was then transferred to vender
certified clean bottles with an EII 5.5 cleaned spoon. A new bag was used at

each sample point. The roto-hammer was cleaned to EII 5.4 and rinsed with

ASTH TYPE 11 water between each sample point.

™
|
SAMPLING METHOD: An air driven roto-hammer was used to grin off surface E
|
|

PPE: Sampling in the basins was done under RWP PS-397 which required one set
of anti-contamination coveralls, a hood, canvas booties, shoe covers, and two
pair of gloves.

WEATHER CONOITIONS: At 0935 Sunny, 69°F no wind.

L — 4 :
- i - i
f l A i ' D el “L = ! : i 5
; B — 35 eI T a
! 1 . .
- T i
. ! ' T | ! X l '\ i ! |
e ! ; o B i £ po | r Y =
: < t'“dlf 22 71 SZiew ')Z)"‘ Ul 2 & :
4 (%< T ‘L; R T SRR SO B ( & oL
x| Lbalbpak, : — ; :

OWE i ac ey T | 2¥ \Ths | PRsE

! oo : ' !

! | ! ! ; ! : : Continuedon Page 3

Read and Updergtood By

Sy o g 9j0/e5

Signec Date Signed Oate
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Notebock No. WHC-#-205 By

8

£.0.C. 4 . COOLER ¢
SAMPLE # $5060-07, S5060-08 (Metals analysis) Date shipped 9/15/9%

PROJECT /7?-/6‘ C‘dhCZ£7’! F;-KH_S_:‘KL_M&‘&( Centinued FromPage . . 7. . _ Q(
I 77 - |8 /F -G8 i I
- - : T 1 | AR , . . : i
R - ' B | L
7| mmmle | colleres | ™| M e Lot # saiate | ]
| 75508007 | 9/14/95 | 1005 | (1) 125 ml Poly | iotel Meeais ICLo, viore b, | /42301040 | 0004414 ]
: oy pn,'mniuu.'suum,
pa—— Formate
S5060-07 | 9/14/95 | 1008 | (1) 125 ml Poly af‘ﬁ“‘fg; fg‘a"n,rm‘::f- 1742301040 { 0004439 {| —
U—t 99, Total U ‘
aﬁ’ N5937 | 8/14/95 | 1005 | (1) 20 ml Poly | Totat Activity (LAs SPECIFIC) N/A N/A |
B\{“ S5060-08 | 9/14/95 | 0935 | (1) 125 ml Foly E?"t&‘";&;."g' 2;1::‘:{ L/42301040 | 0004415 e
a)\‘ ; ;a: pH, Cysnidas, Sulfide, R N
{ ormate —
L [755060-08 | 9/14/95 | 0935 | (1) 125 ml Poly [ GEA; Gross Mizhe, cross Bets, | | /42301040 | 0004412 _4:\‘
K;_-_ 99, Total U . "
\Q N5336 9714795 | 0935 | (1) 20 mi Poly Total Activity (LAB SPECIFIC) N/A N/A |
N R
o 3
| TION: 222-S JRANSPORTATICN Government Vehicle —
€,0.C. ¥ 009526 COOLER # SML-244 —
SAMPLE ¢ S5060-07 NS337, $5060-08 N5936 Date shipped 9/14/95 :
— DESTINATION: EAL Lab _jAﬂiEQBIA’%EQH Government Vehicle —
| C.0.C. # 009528 COOLER # SML-244 :
) SAM,ELE__# $5060-07, S5060-08 (Rad analysis) Date shipped 9/15/95 ]
| DESTINATION: FAST Lab TRANSPQRTATION Government Vehicle ;
._# 009525 # SML-244 R

o

RN

- ! P B | i '
T 7. A B R N S N
_owE! 4z L T HMENT] T irs PAcE o ' ﬁ
e~ o | |
N ‘n\\ i ; P j i Co o o

!

Ceontinued on Page q
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Project Sampling and Analysis
Case Narrative

INTRODUCTION

Personnel from Sampling and Mobile Labs (SML) obtained samples from the 183-H Basin on October
23, 1995 and again on November 1. 1995. Aliquots of the samples were delivered to Environmental
Analytical Laboratory (EAL) for radiological analysis and Field Assessment Services Team (FAST) for
chemical analysis. An aliquot was also delivered off-site for chemical and radiological analysis

SAMPLING AND ANALYSIS - , f

An air driven roto-hammer was used o’ crmd otf :ngéce concrete from -pre-determmed locations in
basins one through four to determine if decontamination of the concrete was successful. The concrete
was gathered to the side with surgical gloves until sufficient volume was collected. The sample media
was then transferred to vendor certified clean containers with an EIl 5.5 cleaned stainiess steel spoon.
The roto-hammer was cleaned to EIIl 5.4 and rinsed with ASTM TYPE II water between each sample
point. A duplicate and a split were taken from basin #4 as the same location and time as BOGRKS.
Before using the roto-hammer silica sand was poured over the head and then collected as an equipment
biank.

Basins #4 and #1 has water standing over a sample point in each basin. Basin #4 was pumped on
October, 23, 1995 and sampled the same day. The sample point was still moist at the time of sampling.
Basin #1 was sampled on November 1, 1995 after the water had been pumped out.

SAMPLE POINTS

Basin #1
Sample BOGRK]1 located 15° south of the Floc basin (upper level) and 5° from the east wall.
Sample BOGRK2 located 50’ south of the Floc basin and 20’ in from the east wall.

Basin #2
Sample BOGRK3 located 15’ south of the north Floc basin wall and 3’ in from the east wall.
Sample BOGRK4 located 33’ south of the Floc basin and at the base of the west wali.

Basin #3
Sample BOGRKS located 3’ south of the Floc basin and 25’ in from the east wall.
Sample BOGRKS6 located 40’ north of the south wall and 10’ in from the west wall.

Basin #4

Sample BOGRK?7 located 13’ south of the Floc basin and 30” in from the west wall.
Sample BOGRKS located 40 south of the Floc basin and 20’ in from the west wall.

000002
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ANALYSES REQUESTED
FAST HEIS Date Analysis Requested Procedure
Sample ID | Number | Sampled ' WHC-IP-1128
FT5124-01 BOGRKO 10/23/95 ICP Merals (Ag,As,Ba.Cd.Cr,Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30
Cr6. pH, Cyanide. Sulfide. Anions 3.29, Hach 8023
FT5124-02 BOGRK3 10/23/95 ICP Meuals (Ag,As,Ba.Cd,Cr,Hg,Pb.Se), 3.55,5.1.5.18. 3.50.
Cr6. pH, Cyanide. Sulfide, Anions 3.29. Hach 8023
FT5124-03 BOGRK4 10/23/95 ICP Metals (Ag,As.Ba,Cd.Cr.Hg,Pb,Se), 3.55, 3.1, 3.18. 3.30,
Cr6, pH. Cyanide, Sulfide, Anions 3.29, Hach 8023
FT5124-04 BOGRKS 10/23/95 ICP Metais (Ag,As,Ba,Cd,Cr,Hg,Pb,Se), - 3.55, 3.1, 3.18, 3.30.
Cré, pH, Cyanide. Suifide. Anions 3.29, Hach 8023
FT5124-05 BOGRKS6 10/23/95 ICP Metals (Ag,As,Ba,Cd,Cr,Hg,Pb.Se), 3.55, 3.1, 3.18, 3.30,
Cr6, pH. Cyanide, Sulfide, Anions 3.29, Hach 8023
FT5124-06 BOGRK7 10/23/95 ICP Metals (Ag,As,Ba.Cd,Cr,Hg,Pb,Se), 3.55. 3.1, 3.18, 3.30.
Cr6, pH, Cyanide. Sulfide, Anions 3.29, Hach 8023
FT5124-07 BOGRKS 10/23/95 ICP Merals (Ag,As,Ba,Cd.Cr,Hg,Pb,Se), 3.55,3.1.3.18, 3.30,
Cr6, pH, Cyanide, Sulfide, Anions 3.29, Hach 8023
FT5124-08 BOGRKS9 10/23/95 ICP Metals (Ag,As,Ba,Cd,Cr.Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30,
Cr6, pH, Cyanide. Sulfide. Anions 3.29, Hach 8023
FT5124-09 BOGRK1 11/1/95 ICP Metals (Ag,As,Ba,Cd,Cr,Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30,
Cr6. pH, Cyanide, Sulfide, Anions 3.29, Hach 8023
FT5124-10 BOGRK2 11/1/95 ICP Meuals (Ag,As.Ba,Cd,Cr,Hg,Pb,Se), 3.55, 3.1, 3.18, 3.30.
Cr6. pH. Cyanide, Sulfide, Anions 3.29, Hach 8023
REFERENCES

EPA July 1992, Test Methods for Evaluaring Solid Waste (SW-846), Third Edition; U.S. Environmental.

Protection Agency, Washington, D.C.
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‘ C.O.CH
Westinghouse Hanford e . . I 009562
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES'] /
Page / of
Colleclor HULSE, KARL Contnct/Requestor  ENCKE, DAVID B. Tel. No. 373.3461  MSIN X5.53  FAX
SAF Number B96-026 Is‘"“l"e Oslgin /53 H Baiin Purchase Order/Charge Code PVSAA
- 17
Project Title  |83-H Basin D&D Il,oglmok H WH 2 - 2'0‘_ #y Ilce Chest # Sme- 528 Tewmp.
Shipped To (Lab 7 IMelhod of Shipment ' Bill of Lading/Alr Bil! No.
PP (Lab)  FAST [:’7534/ éyv(ﬂlvmem'f‘ Vebhicle N_//"'
Prolocol  RCRA IDnh Turnaround  PRIORITY Offslte Property No. N/A
Sample No. Lab. 1D ] Date Tibne | No/Type Container FSlmple Analysls ’ Perservative
BOGRKO £rs104-01 | x |1023es] 0930 | (p 250 ICP METALS TAL (6010), Chramium?8, pil, cyanide, sulfide, anions (F.CI.504,P04,NO2, NO3) Conltod C
BOGRK3 FTS'aq-Da % 10n3ms | 1100 () 150 P ICP METALS TAL (6010), Chromium+6, pll, cyanide, sulfide, anions (F,C1,S04,PO4,NO2, NO3) Coolio 4 C
BOGRKA FTS\D‘-{ o x Liomaes| 104s () 2% P + 1 ICP METALS TAL (6010), Chromiwn+6, pli, cyanide, sulfide; u;llons (F‘(':I.,SO4.P04,N02. NOJ) Coolto 4C
BOORKS N u -0“' x [ 10123795 1330 () 2% P 1ICP METALS TAL (60!9), Chromiwn?6, pH, cyanide, sulfide, anions (F,?SN,PN,NOI, NO3) . Coolto4 C
H0GRKS FTSD 4-0s| x {10239s| 1310 (h 250 P ICP METALS TAL (6010), Chromiumt6, pit, cyanide, sulfide, '"""j’ (F,C1,504,P0O4,NO2, NO3) Cool104C
BOGRK? = Ts 134 .00 x | 102395} 1450 () 2% P ICP METALS TAL (6010), Chromium#6, p1, cyanide, sulfide, anidns (F,CI,SM.PN,NOZ, NO3) Coolto4 C
BOGRKS =TS au o7 x 1023095 | 1433 () 2% P 1CP METALS TAL (6010), Chromium?6, pli, cyanide, sulfide, !n‘ons (F_CI,SO'-‘.PO'Q,NOZ. NOJ) Coolfo 4 C
BOORKS TS 1> L' o%| x rozams| 1435 () 25 P ICP METALS TAL (6010), Chromium#6, pH, cyanide, sulfide, anjons (F,C},504,P0O4,NO2, NO3) Coolto4C
POlSS:BLlEnSAMI’LE HAZARDS/REMARKS MSDS Yés 0O No @& SPECIAL INSTRUCTIONS 1lold Time
st all known wastes.
Sa m//( mal€lrR  coacre /c_
[Retinquished By Print Sign Date/Time rkeceived By Print Sign Date/Time Matrix ¢
B Salse 25 Al 10/bfos— Hoo | I SDpaein) oloylgg D | 5 = DS = Drum Solids
elinquished By "DatéfTime [Received BY Date/Time 85 = Sediment Di. = Drun Liquids
SO = Solid T = Tissue
SI. = Sludge Wi = Wipe
Weclinquished By _ DefTime [Reseived By Date/Time (\)v : (‘;:;m :, . w:ell:im
A = Air X = Other ? oo}
Relingquished By Date/Time Received By Dale/Time < 'E
l (o] 8
FINAL SAMPLE | Disposst Mcthod e g. Retum to customer, per lab proceduse, used in process. Disposcd By D/ Time Ive)
DISPOSITION ' N1

All ssmples contatning hazsrsdous materisls shall be picked up by requestor and retusned to parent contalner or slte of orlgin. A-6001-500 (07/95)




81-D

OCH
Westinghouse Hanford ‘ © 009573
Company CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST — w,
ollector  HULSE, KARL Contact/Requestor  ENCKE, DAVID B. Tel No.  373.3461 MSIN X5.53 FAX
FAF Number B96-026 lSnmpl'e Origin Lyj'_// IPnrthm Order/Charge Code pV 5—/4/4_
Il’n]ed‘lllle {83-H Basin D&D Il.ogbooldl WHC - M- 205 Pl 47 lmmuw ¢ WS- /2 5 Temp.
pped To(Lab)  FAST IMethol of Shipment Cov. Ve bive /c, Imn of Lading/Alr Bill No, A / /4
RCRA Dala Turnaround  PRIORITY lomm Property No. /U' / 7
Sample No. Lab. ID Date | Time | No/Fype Container |[Sample Analysis ] Persetvative
BOORKI ET8154- 09 s 1350 [y 20 ¢ 1CP MBTALS TAL (6010), Chromitwn+6, pH, cyanide, sulfide, anions (F.CLS04.PO4,NO2, NO3) Coolto 4 C
"OORK2 FTSIH-1D ms yso |y aso ICP METALS TAL (6010), Cheomium*6, p, cysnide, sufide, snions (F,CLSO4 POA.NOZ, NO3) Coolto 4 C

[POSSIBLE SAMPLE HAZARDS/REMARKS MSDS Ye o No @m PECIAL INSTRUCTIONS Nold Time
4 all fotown trasies. Sampla snalysis fox nitsite, nitrate, and phosphae by BPA 300.0 end Chromium-V1 by SW-846 7195 are being requestod for
Information Only. The ERC Contracios scknowlodges the holding times will not be met.
By Print Sign Date/Time " [Recelved By =~ Sign Dato/Fime Matrix ¢
é& //-3-F5— OF%] K-).\I(mq %)Aq/‘ -3-95 O©B43 8 = Sil DS = Drum Sollds
— By : v por —d DT 8B = Sediment DL = Drum Liqulds
: \ V/ \‘ w 80 = Salid T = Thme
K-‘-\/cugi\ NGy —— 3-4% o4Y¢ a'{'{J 21\ Ber\u, ll-%-QSE‘I'{(p SL = Sludge Wl = Wipe
— A - - - W = Waa L = Lipdd
By Date/Time [Received By Dale/Time o = oif V= Vegelation
A = Ak X = Othe
hlhg{bd By Date/Fime Received By Date/Time
) FINAL SAMPLE | Disposal Method ¢ ¢ Retum to customer, per lsb procedure, used In provess. Disposed By Dele/Time
bispUsiTION
Al samples contalnlr srsdous meierials shajl be picked up by requestor and returned to psrent contaliner or site of origle Ar  S00 (OTRS)
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concrete was gathered to the side with surgical gloves until sufficient volume
was collected. The sample media was then transferred to vender certified
clean bottles with an ZII 5.5 cleaned stainless spoon. The roto-hammer was

N " —.1;?1 —.// ;‘c;'
. TEH =2
N
,: S.A.F.2: B96-026 Sample Date: 10/23/95 & 11/1/95
‘Y PROJZCT TITLE: 183-H 3asin D&D Shipment Date: 10/25/95 & 11/3/95
N ! CHARGE CODE: PVSAA
- IYPE OF PROTOCOL: Sampiing was done to RCRA protecol.
‘ : CUSTOMER: Don Smith {FAST) WHC 372-2482
{ h EIELD CONTACTS: D.3. =Zncke 3IH
K] | PERSONAL: Xarl 3. b SML Lead Sampling Tech.
N Xenneth J. Young SML Scientist
} Robert R. Tox SML Sampler
operators D&D (BIX) Orerations
. EPT (BIH) EPT Group
- r—e————— PURPOSE: To determins if decontamination of the coancrets was successiul. ——
- i LOCATION: 183-H Basins 1 through 4 the floor.
I REFERENCE DOCUMENTS: Sampling and Analysis Plan 018510. 2And prior sampling in
§q Logbook WHC-N-20S#47 cage 3. 0
N ____:iﬁ;__ SAMPLE PQINT: Basin :l; Sample BOGRK1 located 15' south of the Floc Basin — ]
~ (upper level) and 5' Zrom the East Wall. Sample B0GRK2 located 50' south of N\
- ———-i*——— the Floc Basin and 2C' in from the East wall. I EE—
] Basin #2; Sample BOGRK3 1S' South of the north Floc Basin wall and 3 ~
— ——fgis——— in from east wall. (This sample is on the "upper level” of basin #2). Sample llV: T
BOGRK4 located 33' south of the Floc Basin and at the base of the West wall. [
. Basin #3; Sample BOGRKS located 3' south of the Floc Basin and 25' in d: '
N Ek from the east wall. Sample BOGRKS located 40' North of the South wall and 10°' ~N
in f£rom the West wall. )
_ Basin %4; Samcle BOGRK7 lccated 13' South of the Floc Basin and 30' in ___%*i_____
from the West Wall. Sample BOGRKS located 40' South of the Floc Basin ané 20°' '
- in from the West Wall. '—T—
QA Samples; Equipment 3lank Sample BOGRKO taken with silica sand. Duplicate : '
— Sample BOGRXY9 and Split sample BOGRLO were taken at sample BOGRKS. I
. N N : s ———
J SAMPLING METHOD: An air driven roto-hammer (sguirrel gun) was used to grin oif
B ; surface concrete from pre-determined locations on the Basins floor. The
B (————— cleaned to EII 5.4 and rinsed with ASTM TYPE II water between each sample ) -
) point. A duplicate and a split were taken from basin #4 at the same location
- ——— and time as sample BOGRKS8. Before using the sguirrel gun silica sand was

poured over the heac and the collected as a equipment blank.

PPE: Sampling in tha basins was done under RWP PS-397 which required one set
! . of anti-contamination coveralls, a hood, canvas booties, shoe covers, and two ,
i f— pair of gloves.

A — WEATEEZR CONDITIONS: 10-23-95 Cloudy, light and variable winds, hich 54° F,

11-1-35 Clear, lignt and variable winds, hnigh 48° ¥

. COMMENTS: 3Basin #4 and #1 had water standing over a sample point in each

] - basin. Basin #4 was pumped on 10-23-95 and sampled the same day. The sample
: point was still moist at the time of sampling. Basin #1 was sampled on 1l-1-

85 aiter the water had been pumped out.

] D T /ey e
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o | P i o ' :
jamgle Daze Collected Time Numbce:nl::,:';pe of Analysis (Method) and Preservation Lot # Serial¥
BOGRKO 10/23/95 0230 (1) 250 mi Polwv | Toml Meais TCLP, Chromum +6, /24052280 s7871L ¢
pH. Cyanides. Sulfide. Formate, ";
Anions F, Cl, NO2, NO3. SO4. PO4 i
B0GRKO 10/23/95 0930 {Z) 250 mi Poly | GEA. Gross Alpha. Gross Bem. U- /23165060 A0389352
234.-235,-238, Technedum-99. Toaal
U .
N6067 10/23/95 0930 (1) 20 ml Poly Total Acgvity (LAB SPECIFIC) N/A N/A H
BOGRX1 | 11/1/95 1350 (1) 250 mi Poly | Towl Menls TCLP. Chromium +6, /23165060
pH. Cyanides, Suifide. Formate,
Anions F. Cl. NO2, NO3, SO4. PO4
BOGRX1 11/1/95 13350 (1) 250 mi Pelv | GEA, Gross Alpha. Gross Bew. U- L/231835060
234.-235,-238, Technetium-99, Towml
U
N6068 11/1/¢9s 1350 | (1) 20 ml Poly Towal Activity (LAB SPECIFIC) N/A N/A ‘
BOGRK2 11/1/9s 1410 (1) 250 ml Poly | Toul Meuis TCLP, Chromium +6, L/23163060
. pH, Cyanides, Sulfide, Formate,
&K, ) Anions F, CI, NO2, NO3, S04, PO4
N BOGRK?2 11/./95 1410 (1) 250 ml Poly | GEA. Gross Alpha, Gross Bea. U- L/23165060
N . 234,-235.-238. Technetum-99. Toal
‘l‘ - L.
™
N N&6069 11/1/95 1410 (1} 20 ml Polyv Toul Acdvity (LAB SPECIFIC) N/A N/A
; BOGRK3 10/23/95 1100 (1) 250 ml Polily | Toml Meumls TCLP. Chromium +6. /24052230 078702
N pH. Cyanides, Sulfide, Formate,
§ ] Anions F, Cl, NO2, NO3, SO4. PO4
\: BOGRX3 10/23/95 1100 (1) 250 ml Poly | GEA, Gross Alpha, Gross Bez. U- L/23165060 A03859425
’ 234,-235,-238, Technetium-99. Toual
U
N6070 10/23/98 1100 (1) 20 ml pPoly Toal Activicy (LAB SPECIFIC) N/A N/a
30GRK4 10/23/95 1045 (1) 250 ml Poly | TomiMeals TCLP, Chromium +6, 1./23163060 A0389473
pH. Cyanides, Sulfide. Formate,
Anions F. Cl. NO2, NO3. S04, PO4
30GRK4 10/23/95 1045 (1) 250 ml Poly | GEA. Gross Alpha. Gross Bea. U- L/23165060 AQ388715%
234,-235,-238, Technetium-99. Totl
U
Ne0O71 10/23/95 1045 (1) 20 ml Polv Toal Actvity (LAB SPECIFIC) N/A N/A
BOGRKS 10/23/9s 1330 (1) 250 ml Pcly | Tomi Meals TCLP. Chromium +6. L/23165060 AQ388710
pH. Cyanides, Sulfide. Formate.
Anions F. Cl, NO2, NO3, S04, PO4
' BOGRKS | 10/23/95 | 1330 | (1) 250 ml Poly | GEA. Gross Alpha. Gross Bea. U- L/23:65060 | A0389363
234.,-235.-238. Technetum-99, Toul
[f
N6Q072 10/23/95 1330 (1) 20 ml Poly Totai Acavity (LAB SPECIFIC) N/A N/A
BOGRKE 10/23/95 1310 (2) 250 ml Poly | Total Menls TCLP. Chrommum +6. /23165060 A0389709
pH. Cyanides, Sulfide, Formace.
Anions F, Cl, NO2, NO3, 504, PO4
BOGRK6 | 10/23/95 | 1310 | (i) 250 ml Poly | GEA. Gross Alpha. Gross Bew, U- L/23165060 | AD389717
234.-235,-238. Technenum-99, Towl
U
I~ 7| Ne073 10/23/95 | 1310 (1) 20 ml Polv Toml Acavity (LAB SPECIFIC) N/A N/A
i ; ; |
e VY APV N YA Continued on Page /i
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| B 1027
: BOGRX7 | 10/23/95 | 1450 | (1) 250 ml Poly | Toml Menls TCLP. Chromum +6. L/23165060 | A0389351
[ pH. Cyanides. Sulfide. Formate, -
: Aruons F. Cl. NO2, NO3, $O4. PO+
BOGRX7 | x1t/23/¢95 1450 (1) 250 ml Poly | GEA. Gross Alpha. Gross Bea. U- L/24052090 078701
. 234,-235.-238. Technetium-99. Toal B
! u
—! N6074 15/23/95 | 1450 | (1) 20 ml Poly Total Activiry (LAB SPECIFIC) N/A N/A
—| BOGRX8 | 13/23/95 435 | (1) 250 ml Poly | Toul Meuis TCLP. Chromium +6. L/23165060 | A0389633
i pH. Cyanides. Suiride. Formate, —_—
; Anions F. Cl. NO2. NO3, S04, PO4
———| BOGR¥8 | 13/23/95 | 1435 | (1) 250 mL Poiy | GEA. Gross Alpha. Gross Bea. U- L/23165060 | 20389441
i 234.-235,-238. Technetium-99. Toal
R v _T\
“\__._ N6075 23/23/95 | 1435 | (1) 20 ml Poly | ToalAcuvity (LAB SPECIFIC) N/A N/A [\
L] ]
D»__ | 30GRX9 | 10/23/85 1435 | (1) 250 mil Poiy | Totl Meuis TCLP. Chromium +6. L/23165080 | 20389650 i
e ) pH. Cyanides. Sulfide. Formate, N
~ . Anions F, Cl. NO2, NO3, SO4. PO4 ""_lbl\
) BOGRXS | 1¢/23/95 | 1235 | (1) 250 ml Poly | GEA. Gross Alpha. Gross 8ea. U- L/23165060 | 20389453
= 233.-235.-238. Technetium-99. Toal R
U
é_‘, } AN
Q BOGRLO | 10/23/95 { 1435 1) 20 ml Poly Acaviry Scan (Lab Specific) N/A N/A —?§
t
}r: 30GRLO | 10/23/95 | 1435 1) 80 ml aG Anions—IC (EPA 300.0), F, Cl. S04, I/23278060 | Al665463
PO4, NO2, NOS3. pH (9045 . \Q
BOGRLO | 10/23/95 | 1435 { (1) 60 ml aG Chronium (Hexavalenn (7195) I/23278060 | Al665517 | . l:
BOGRLO | 10/23/95 1435 (1) 250 ml P Cyanide (EPA 335.2) 4052090 078696 —_—
BOGRLO 10/23/95 1435 (1) 1000 mi P Gross Alpha/Beta (ITAS-RD-3222), 4194020 478304
U-234,-235,-238 ITAS-RD-3234), Tc-
99 (ITAS-IT-RS-0001). Tomi U
(ITAS-RD-$200), Gamma Spec
(TTAS-RD-3219)
! BOGRLO | 23/23/95 | 1135 | (1) 60 ml aG ICP Menls TAL (6010), Arsenic I/23278060 | Al565464
{7060), Lead (7421). Selenum (7740),
Thallium (7841)
BOGRLO | :0/23/95 | 1435 | (1) 60 ml_aG Sultide (9030) I/23278060 | Al665442
‘ t
M 2‘ //— 2./- 2=
‘ One ﬂﬁw__ﬁu_/.%
; Drac
;%ﬁﬂaw»\_g_ VN a«-‘- ey X
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\ e : .
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DESTINATION: 222-8 TRANSZO2TATION Gevernmment Venicle
— S.0.C. 2 003 COOLER = SML-328 —_
SIMDLE = BCGEX0 N6J67, SOGRX3 N6Q70, 30GRK4 N&J71, 2ate snhiszsed »23/24/5%
___ 20GRXS N6072, 3B0GRX6 N6073, 30GRKT Ne074, 30GRX8 N&607% —
U’ DESTINATICN: IAL Lab Z2ANSSORTATICN Gevarnmenc Vehicle
; e C.0.C. = 009581 COQLER = SML-328
) ; SaMPLE = 30CGRX0, 30CGRX3, 30CGRX4, (Rad analvsis) Dace shisved 10/23/28 -
—ﬁ— 20GRX3, 30GRX6, 30GRX7, BQGRKB, S0GRKS —

MNATION: FAST Lab TRANSTORTATICON CGowvernmment Venicla
£ 00&525 :

LY O i

% 30GRK0, 30GRX3, 30GRK4, (Macal

— s o
I s a
. 3,(. 30GRX3, 30GRXS, 30GRK7, 30GRXS,

CESSTINATION: Quén:erra Lab TRANSEOSTATICON Governmant Venicle
C.0.&. 2 008584 ~ CCOLEX 2 SML-323
- : SAMPLZ # BOGRLO - Dace shioped 10/23/83
DESTIMATION: 222-3 TRANSSORTATION Governmen:t Vehicle ——
! c.0.C. = 005574 COQOL=Z2 2 GWS-:20

] , SAMPLE £ BOGRK1 N6068, BOGRK2 N&063 Date sh:oved 11/1/85 -_—

DESTINATION: ZRAL Lab TRANSPQRTATION Govarnmment Vehicle

:‘ . C.0.C. 2 008572 COQLER = GWS-120
P SAMPLZ # BOGRX1, 30GRK2 (Rad analysis) Data shipzmed 11/3/9S
; : DESTINATION: FAST Lab TRANSZORTATION Government Vehicle —
i C.0.C. & 009573 COOLER 2 GWS-120
1 . SAMPLE = BOGRX1 30GRK2 (Metal analysis) Date snioved 11/3/9S _

f . . A ' . -
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Quality _Conirol Semmary

QC Test i | ; i ;
} | Spiked Sample | ‘} i
MatrisSpike | SampieID | Analyte | Sample Resuit | Resuit(SSR) |  SpikeLevel | Recovery| Limit
| FT5124-10 | Ag | 0 79.76 . 200 i 39.88 | 75-125%
| FTS12410  : As ! 0 : 224 ‘ 200 © 112,00 1 75-125%
i FT512410 | Ba 101 . 264 ! 200 U O8LS0 i 75-125%
] FT5124-10 . Cd 0 167.9 ; 200 ¢« 83.95 | 75-125%
i FT5124-10 & Cr 20.1 ' 182.7 : 200 | 830 ! 75-125%
| FTs12410 | Pb | 0 i 176.1 ! 200 | 8805 | 75-125%
i FT5124-.10 | Se | 0 ; 192.6 i, 200 | 9630 | 75-125%
FTS124-08 | Hg | - 002 i 0.095 ; 0.100 i 7500 | 75-125%
3 : ,= ] ' s
Sample ID | Analyte | Found - ' Actual : %Recovery i
LCS 7 | | I ! i
| NIST2710 | Ag ! 25.23 35.3 ; 71.47 1 © 80-120%
| NIST2710 | As | 560 626 1 %9.46 ! | 80-120%
NIST2710 | Ba | 281.3 : 707 j 39.79 i i 80-120%
NIST2710 | Cd | 16.64 ! 21.8 | 76.33 i | 80-120%
NIST2710 : Cr | 14.62 ! 39 | 37.49 . 80-120%
NIST2710 | Pb | 4669 : 5532 ! 24,40 } 80-120%
| NIST 2710 Se | ND Notgiven | NA | 80-120%
| NIST2710 Hg 28.2 [ 326 | 86.50 i 80-120%
| ! | ! ! :
Calibration Checks ' 1 | i i |
Sampie ID Analyte | Found : Actual ] %Recovery | !
ICV-1 ! i i i
Spex Spike | Ag 0.255 ' 0.25 i 102 i i 90-110%
SpexSpike I | As 103 . 10 i 103 0 1 90-110%
SpexSpikel | Ba | 10.55 ‘ 10 ; 105.5 | | 90-110%
SpexSpikel | Cd ! 0.264 0.25 i 105.6 | | 90-110%
SpexSpikel :  Cr 1.033 ‘ 1 i 103.3 i | 90-110%
SpexSpikel | Pb 2.605 : 2.5 | 104.2 ; 90-110%
SpexSpikel |  Se 10.47 10 ! 104.7 i 90-110%
} | Hg ! ! |
! ( : ; i j
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: | i : :
cCcv . SpexSpikel | Ag | 0.255 0.25 : 102 90-110%
| SpexSpikel | As | 10.3 10 ! . 103 © 90-110%
" SpexSpikel | Ba | 10.55 10 105.5 90-110%
| Spex Spike | Cd | 0.264 0.25 : 105.6 96-110%
: Spex Spike 1 Cr | 1.033 1 ; 103.3 90-110%
" SpexSpikel ' Pb ! 2.605 2.5 : 104.2 90-110%
| SpexSpikel | Se 10.47 10 104.7 90-110%
i SpexSpike2 | Hg | 10.47 10 ! 104.7 . 90-110%
i [ i i :
Blanks | i ' :
. Initial Cal Blank | Ag | 0.0016 Preparation Blank Ag 0.38
" Initial CalBlank | As |  -0.0312 Preparation Blank As 0,19
Initial Cal Blank | Ba | -0.0028 Preparation Blank Ba .98
[nitial Cal Blank | Cd |  -0.0003 " Preparation Blank Cd 0.28
| InitialCalBlank | Cr ! 0.0013 i Preparation Blank Cr -0.01
¢ InitiaiCaiBlank | Pb | -0.038 | Preparation Blank Pb 1.15
, IniialCalBlank | Se j  -0.0135 © Preparation Blank Se 2.54
. Initial CalBlank | Hg | 0.01 Preparation Blank Hg 0.1
; | | :
i Contin. Cal Blank Ag | 0.0016 i Preparation Blank Ag 19
- Contin. Cal Blank As © -0.0312 | Preparation Blank As 2.5
. Contin. Cal Blank Ba .  -0.0028 | Preparation Blank Ba 0.7
. Comtin. CalBlank | Cd |  -0.0003 | Preparation Blank Cd ;08
i Contin CalBlank | Cr | 0.0013 | Preparation Blank Cr 0.01
! Contin. CalBlank | Pb | -0.038 | Preparation Blank Pb . 0.03
! Contin CalBlank | Se ,  -0.0135 | Preparation Blank Se  0.14
. Contin. Cal Blank ; Hg | NA | Preparation Blank Hg NA
i | i f
, Initial CalBlank | Ag | 0.0002 | Contin. Cal Blank Ag | 0.0031
~ Initial CalBlank | As | -0.0104 . Contin. Cal Blank As . 0.0004
Initial Cai Blank | Ba |  -0.0009 | Contin. Cal Blank Ba | -0.001
Initial Cal Blank | Cd | 0.0001 i Comtin. Cal Blank Cd | 0.0002
Initial CalBlank | Cr |  -0.0018 | Contin Cal Blank Cr  0.0016
Initial CalBlank ;, Pb |  -0.0028 © Contin. Cal Blank Pb 0.0014
Initial Cal Blank | Se | 0.0255 | Contin. Cal Blank Se 0.0204
Initial Cal Blank | Hg | NA | Contin. Cal Blank Hg NA
| i
! !
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This appendix contains communication regarding 183-H concrete sampling reports by
Westinghouse Hanford Company. Answers correct and/or clarify details reported in Appendices
A through C of this document.
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This appendix contains reproductions of total activity reports issued by the Hanford Site

222-S Laboratory. All samples discussed in this report had an associated 222-S total activity
analysis. Results were used in shipping and handling of samples. Results have been organized
chronologically. (Readers may refer to the sample key in Section 2.0 of the main text for a
complete list of sample identification numbers and associated 222-S sample numbers.)
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SAMPLE STATUS REPORT FOR N 5850. RAD SCREEN S506001 TIME: 8/25/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

Uit IR S et ittt Tt dcr dedmene

4271 TOT-ACT < 5.00000E 01 pCi/G ‘N Y &e1772
END OF REPORT

SAMPLE STATUS REPORT FOR N 5851. RAD SCREEN S506002 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED ,
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

Ty SISttt ettt it deen el

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
END OF REPORT

SAMPLE STATUS REPORT FOR N 5852. RAD SCREEN S506003 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58 »

SRRy e e e et el
4271 TOT-ACT < 5.00000E 01 pCi/G

END OF REPORT

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
driciek ik
N

SAMPLE STATUS REPORT FOR N 5854. RAD SCREEN S506004 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 " SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:5B

OUT OF GOOD CHARGE

EXT. DETER.  RESULTS OR STATUS RANGE? ANS? CODE

L B s s o sy R T s i IrE I rrIrZariIzIaAlillixaxd Sk Jeick Jedrieicick

4271 TOT-ACT < 5.00000E 01 pCi/G N Y EBITT2
END OF REPORT '

E-1
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SAMPLE STATUS REPORT FOR N 5855. RAD SCREEN S506005 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED ‘
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

I Wt dnmeen

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
END OF REPORT

SAMPLE STATUS REPORT FOR N 5856. RAD SCREEN - S506006 TIME: 8/28/95 8:10
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/25/95 13:58

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS . RANGE? ANS? CODE

ek deiddniiiicl | Sttt i ettt i G e Aok

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
END OF REPORT

SAMPLE STATUS REPORT FOR N 5937. RAD SCREEN S5060-07 TIME: 9/15/95 7:48
DISPATCHED: 9/14/95 10: 9 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/14/95 14:43

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? COOE

tiriele Uiy ettt ittt ettt S i dnmnnnr
4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
END OF REPORT

SAMPLE STATUS REPORT FOR N 5936. RAD SCREEN  S5060-08 TIME: 9/15/95 7:48
DISPATCHED: 9/14/95 10: 9 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/14/95 14:42

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS . RANGE? ANS? CODE

B o i e

4271 TOT-ACT < 5.00000E 01 pCi/G N Y E61772
END OF REPORT
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SAMPLE STATUS REPORT FOR N 5985. RAD SCREEN BOGNX2 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/28/95 16:50

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
I T B R e
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5986. RAD SCREEN BOGNX3 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

B o Wik dkk dokdokck

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5987. RAD SCREEN BOGNX4  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

I dINRReRn et ittt B e e

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5988. RAD SCREEN BOGNXS  TIME: 10/ 2/95 8:33
OISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

QUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
denr e e e e et it ddk dkk dekdedrkok
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT
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SAMPLE STATUS REPORT FOR N 5989. RAD SCREEN BOGNX6  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 6 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
FIidr it ettt ittt v e it
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5990. RAD SCREEN  BOGNX7 TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE
EXT. DETER.  RESULTS OR STATUS RANGE? ANS? CODE
Thdcke kdrickicidek dokdetrieiokedeirieiriririoioirieiokeioicioirieioicioiciciciciciok ik ik dokdcicick
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051

END OF REPORT

SAMPLE STATUS REPORT FOR N 5991. RAD SCREEN BOGNX8  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

B ] e

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5992. RAD SCREEN BOGNX9  TIME: 10/ 3/95 1i: 8
DISPATCHED: 9/29/95 13: 7 - SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

it Smmcirivivl | e ittt i ettt it dmmr wemene

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

E-4
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SAMPLE STATUS REPORT FOR N 5993. RAD SCREEN BOGNYO  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. OETER. RESULTS OR STATUS RANGE? ANS? CODE

Bt aa wde el i

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5994. RAD SCREEN BOGNY1  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

decmh dEETRT et etk dick ik declokdox

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5995. RAD SCREEN BOGNY2  TIME: 10/ 2/95 8:33
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED - '
RECEIVED: 9/29/95 16:50

OUT OF GOOD CHARGE

EXT. OETER. RESULTS OR STATUS RANGE? ANS? CODE

B I Tk kkk sckoiore

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5996. RAD SCREEN BOGNY3  TIME: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

' OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

il A S N TR R R Ak Aok dokkwiek
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT
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SAMPLE STATUS REPORT FOR N 59937. RAD SCREEN BOGNY4  TIME: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

T SR et ittt et mrrttey dirt e e

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5998. RAD SCREEN  BOGNYS TIME: 10/ 3/95 11: 8
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

Tl deeteieiriein | Strimelcirirr ettt ettt tumr i inmnmnr

4271 TOT-ACT < 5.00000E 01 pCi/G N Y. X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 5999. RAD SCREEN BOGNY6  TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

g tricie A vl
4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 6000. RAD SCREEN BOGNY7  TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

T A et

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

E-6
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SAMPLE STATUS REPORT FOR N 6001 RAD SCREEN BOGNYS  TIME: 10/ 3/95 11: 9
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

wicicde  SRCIC e R ettt e Al s

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 2/95 16:15

SAMPLE STATUS REPORT FOR N 6002 RAD SCREEN BOGNYQ TIME: 10/ 3/95 11: 9

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

tricide Sl SRR e e e e dohk bk okt

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

SAMPLE STATUS REPORT FOR N 6003 RAD SCREEN BOGNZO  TIME: 10/ 4/95 8:14
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

I Aeneee e e et it Wk dkk Rtk

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT

DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

SAMPLE STATUS REPORT FOR N 6004 RAD SCREEN BOGNZ1  TIME: 10/ 4/95 8:14

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

B e s TS S e e ke Atk dekiok

4271 TOT-ACT < 5.00000E 01 pCi/G N Y  X60051
END OF REPORT

E-7
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SAMPLE STATUS REPORT FOR N 6005. RAD SCREEN BOGNZ2  TIME: 10/ 4/95 8:14
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 3/95 12:20

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

T ATk et et it ettt Wi i ik

4271 TOT-ACT < 5.00000E 01 pCi/G N Y X60051
END OF REPORT ‘

SAMPLE STATUS REPORT FOR N 6026. RAD SCREEN BOGTS1  TIME: 10/ 9/95 7:52
DISPATCHED: 10/ 6/95 13:41 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/ 7/95 6:22

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

B I e e dire i eiicic

4271 TOT-ACT < 5.00000E 01 pCi/G N Y Xe0051
END OF REPORT

SAMPLE STATUS REPORT FOR N 6067. RAD SCREEN BOGRKO TIME: 8/25/95 8:10
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

T A et Tt ettt i ek i

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6070. RAD SCREEN BOGRK3 TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED ,
RECEIVED: 10/24/95 13:35

‘ OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

i s s e s N i st aaras P
4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5SAA
END OF REPORT

E-8
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SAMPLE STATUS REPORT FOR N 6071. RAD SCREEN BOGRK4  TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

SR ST TR e i ettt I

4271 TOT-ACT < 5.00000E 01 pCi/G - N Y PVSAA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6072. RAD SCREEN  BOGRKS TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

e o T T S whk dk drkwkkk

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6073. RAD SCREEN BOGRK6  TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

ity imenTr i it et it R demee

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6074. RAD SCREEN BOGRK7  TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? COOE

SR At e RS N R Rt B e =

4271 TOT-ACT < 5.00000E 01 pCi/G : N Y PVSAA
END OF REPORT

E-9
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SAMPLE STATUS REPORT FOR N 6075. RAD SCREEN BOGRKB  TIME: 10/25/95 8:22
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED:  10/24/95 13:35

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

I s ) Sy Gt S

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6068. RAD SCREEN BOGRKI TIME: 11/ 3/95 8: 5
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 11/ 1/95 15: O

QUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

s E

4271 TOT-ACT < 5.00000E 01 pCi/G N Y PV5AA
END OF REPORT

SAMPLE STATUS REPORT FOR N 6069. RAD SCREEN BOGRK2  TIME: 11/ 3/95 8: 5
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 11/ 1/95 15: 0

i OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

el ArrAT e S S R AR et R ey e e
4271 TOT-ACT < 5.00000E 01 pCi/G N Y PVSAA
END OF REPORT

E-10
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APPENDIX F

ENVIRONMENTAL ANALYTICAL LABORATORY RADIOLOGICAL RESULTS
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Results of samples delivered to the Environmental Analytical Laboratory (EAL) were reported
to project personnel through two memorandums. This appendix contains information reported
by the EAL.
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To: D. Encke

From: AL Davis ¢f¢£ 2 —

Subject:  Sample Set S-5060 Technetium Evaluation

Date: 4 October, 1995

Analysis was completed for beta emitters not identified with gamma emitters found in the
gamma scan of the samples. The results are as follows:

Sample 5060-01: e
Beta total 270 pCi/g Alphatotal 29 pCilg
YK 22 pCig Calculated beta component from
Residual beta 248 pCilg alpha 9  pCilg

Nat. beta —9 pCig
Assigned ®Tc 239 pCi/g

Sample 5060-02:
Beta total 27 pCig Alphatotal 33 pCig
“K 23 pCig Calculated beta component from
Residualbeta 4  pCig alpha 11 pCig

Nat. beta 11 pCig
Unassigned -7 pCilg

Sample 5060-03:
Beta total 33 pCig Alphatotal 838  pCig
“K 31 pCig Calculated beta component from
Residualbeta 2  pCig alpha 29 pCig

Nat. beta 29 pCig
Unassigned -27 pCi/g

Sample 5060-04:
Beta total 9 pCig Alpha total 12 pCig
YK 21 pCig Calculated beta component from
Residual beta -12  pCi/g alpha 39  pCilg

Nat. beta 39 pCig
Unassigned -51 pCilg

F-3
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Sample 5060-05:
Beta total 36 pCig Alphatotal 3.8  pCig
“K 21 pCig Calculated beta component from
Residualbeta 17  pCi/g alpha 12 pCig

Nat. beta 12 pCig
Unassigned 5 pCig

Sample 5060-06:

_ Beta total 98 pCig Alpha total 19 pCig
“K 28 pCig Calculated beta component from
Residualbeta 70  pCi/g alpha 62 pCilg

Nat. beta 62 pCig
Unassigned 8 pCig

Sample 5060-07:

Beta total 86 pCig Alpha total 15 pCig
“K 27 pCig Calculated beta component from
Residualbeta 59  pCig alpha 49 pCig

Nat. beta 49 pCig
Unassigned 10  pCig

~ Sample 5060-08: »
Beta total 120 pCi/g Alpha total 12 pCi/g
“K 21 pCig Calculated beta component from
Residualbeta 99 pCi/g alpha 39 pCig

Nat. beta 39 pCig
Assigned *Tc 60 pCi/g

I used the alpha activity to calculate the expected bets activity due to the natural decay chain
components with the assumption that the material had no treatment to alter the equilibrium decay
chain. Only two samples had any activity sufficient to assign to *Tc, numbers 1 and 8. If you have -
any questions, please call. Thank you.

F-4
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer ID Number:  S$5060-01

EAL 1D Number: EAL00684

Isotope Activity, pCl/g on 28 August, 1995
K40 2.2e+01 +/- 2.9e+00

Co60 < 7.8e-01

Cs137 < 4.1e-01

Th32dau < 1.3e+00

u23s <  2.8e+00

U238 <  41e+01

U238dau < 8.7e-01

D. efintions:

Al errors reported at 2 standard deviations
The anatysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233 )

U238dau is the activity of Pb214 and Bi214, short ived daughter products
products of U238. Equillibrium between parent and daughter products probably
does not exist i

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products

products of Th232. Equillibrium between parent and daughter products may
not exist

W/jm 09-18-;5 / /

N0 9y

Albert |. Davis Dennis R. Jordan
Rad Ctg Mgr EAL Manager
Page 1

F-5

"'Dat

BHI-00922
Rev. 0

021849




BHI-00922
Rev. 0

021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer D: S 5060-01 Pass screen { )
EAL 1D: EALO0684 Fail screen {X)
Other's at 50 pCi limit
Pass screen ()
Fail screen (X)

2.7E+02 Calculated Beta Total Activity {(pCi/g)
2.9E+00 Calculated Alpha Total Activity {pCi/g}

2.7E+02 Calculated total activity pCi/g
1.2E+01 Calcuiated total activity error
1.7E+01 Calcuiated total activity MDA
Screen sample based on ( x ) 99-Tc or ( } 90-Sr for beta activity.

The screening for other's is based on 60 pClig Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

A passed for Sols indicates that the sail sample contained less than 200 pClig total radioactivity of which

less than 20 pCi/g is from sipha emitting radionuciides. For conservatism, a fsiled screen may aiso have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above

5 pCl/g; Beta emission from the bulk sample is found above the naturai Hanford soil background (carresponding
to approximately 5 pCl/g Sr-90 or 100 pCilg Te-99); or Aipha emission from the buik soil is found above the
natural Hantord soil background {corresponding to approximately 70 pGi/g Am-241). Naturally occuring
redionuclides common to Hanford soil, tritium, end Carbon-14 are not included in the screening measurement.

/L&'K /gé [0 s 55"

Albert |. Davis 03-Oct-95  Dennis R. Jofdan Date
Rad Ctg Mgr _ Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analyticai Laboratory

iT Hanford Co.

SOILS
Customer ID: S 5060-02 Pass screen (X)
EAL ID: EALO0685 Fail screen { )
QOther's at 50 pCi limit
Pass screen ()
Fail screen (X)

2.7E+01 Calculated Beta Total Activity (pCi/g)
3.3E+00 Calculated Alpha Total Activity (pCi/g)

3.0E+01 Calculated total activity pCi/g
5.8E+00 Calculated total activity error
1.2E+01 Calculated total activity MDA
Screen sampie based on ( x } 99-Tc or { ) 90-Sr for beta activity.

The screening for other's is based on 50 pCl/g Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

A’passed for Soils indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radionuclfides. For conservatism, a failed screen may siso have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above

& pCl/g; Beta emission from the bulk sample is found above the natural Hanford soil background {cofresponding
to approximately 5 pClig Sr-80 or 100 pCi/g Te-99); or Alpha emission from the buik soil is found above the
natwral Hanford soil background (corresponding to approximately 70 pCl/g Am-241). Naturally occuring

radi lid to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

(57/6'/:4{4,_/ ro-05 55"
Albert 1. Davis 03-0Oct-95 Dennis R. Jordan Date
Rad Ctg Mgr _ Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analyticat Laboratory

IT Hanford Co.

Customer ID Number:  $5060-02

EAL 1D Number: EAL00O685

Isatope Activity, pC/g on 12 September, 1995
K40 2.3e+01 +/~ 22e+00

Cao60 < 6.4e-01

Cs137 < 1.4e-01

Th32dau 1.8e+00 +/ 4.3e-01

U235 < 1.3e+00

U238 <  2.1e+01

U238dau 1.1e+00 +/- 3.6e-01

Definitions:

Mmmdzwm

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of PaZ33

U238dau is the activity of Pb214 and Bi214, short lived daughter products
products of U238. Ewmmmmwmmmw
does not exist

Tha2dau is the activity of Ac228, Pb212, and TI208, short ived daughter products

products of Th232. Equillibrium between parent and daughter products may
not exist

w 09-18-;5 /gﬁ 9/S// S8

Albert . Davis Dennis R. Jordan
Rad Ctg Mgr EAL Manager
Page 1
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer ID Number: S$5060-03

EAL ID Number: EALQD686
_ Isotope Activity, pCi/g on 12 September, 1995
K40 3.1e+01 +/- 5.8e+00
Co60 < 1.8e+00
Cs137 < 8.3e-01
Th32dau < 2.5e+00
U235 < 4.4e+00
U238 < 7.8e+01
U238dau < 1.9e+00
Definitions:

Al esors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

ThoamlysisoleZSﬂsbasedonmeucﬁvﬂyo(Pam

anmd9m14m,am4,dmtwmm
mdm.mmwww«mpmaw
does not exist :

msumdAm,mzwm,mmawmm

products of Th232. Equilliuhmbawunparu!wmm"w
not exist

rdl o TD

Albert . Davis Dennis R Jordan
Rad Ctg Mgr EAL Manager
Page 1
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Rev. 0

021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: S 5060-03 Pass screen {X)
EAL ID: EALO0686 Fail screen { )

Other's at 50 pCi limit
Pass screen ()
Fail screen {X)

3.3E+01 Calculated Beta Total Activity (pCi/g}
8.8E+00 Calculated Alpha Total Activity (pCi/g)

4.2E+01 Caiculated total activity pCi/g
6.1E+00 Calculated totai activity efror
1.2E+01 Calculated total activity MDA
Secreen sampie based on ( x ) 99-Tc or { ) S0-Sr for beta activity.

The screening for other's is based on 50 pCl/g Beta and Alpha, and 2 pClig Alpha including the 2 sigma error.

A’ passed for Sods indicates that the soil sampie contsined less than 200 pCi/g totai radioactivity of which

less than 20 pCi/g is from alpha emitting radi lid For jem, a failed ecreen may aiso have one
or more of the following characteristics: The sum of the total gamma activity detected in the soii is ebove

5 pCi/g; Beta emission from the bulk sampie ie found above the naturel Hanford soil background (corresponding
to approximately 5 pClg Sr-90 or 100 pCl/g Te-99); or Alpha emission from the bulk soil is found above the
natural Hanford soil background {corresponding to approximately 70 pCi/g Am-241). Naturally occuring
radionuciides common to Hanford soil, tritium, and Carbon-14 are not included in the scresning measurement.

@/(/n(/{——/ [0 -25-%5

Albert |. Davis 03-Oct-95  Dennis R. Jordan Date

Rad Ctg Mgr ‘ Manager
Page 1
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BHI-00922
Rev. 0

021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: S 5060-04 Pass screen (X}
EAL ID: EALO0687 Fail screen { }

Other’s at 50 pCi limit
Pass screen- ()
Fail screen {X)

9.1E+00 Calculated Beta Total Activity (pCi/g)
1.2E+01 Calculated Alpha Total Activity (pCi/g)

2.2E+01 Calculated total activity pCi/g
1.3E+01 Calculated total activity error
4.3E+01 Calcuiated total activity MDA
Screen sample based on { x ) 99-Tc or ( ) S0-Sr for beta activity.

The screening for other's is based on 60 pClg Beta and Alpha, and 2 pClUg Alpha inciuding the 2 sigma error.

A’'passed for Soills indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radionuclid For i a failed screen may aiso have one
or more of the following charactenstics: The sum of the total gamma activity detected in the eoil is above

5 pCl/g; Beta emission from the bulk sampie is found above the natursl Hantord soil background (corresponding
to approximately 5 pCi/g Sr-90 or 100 pCl/g Te-99); or Alphs emission from the bulk soil is found above the
naturai Hanford soil background (corresponding to approximately 70 pCi/g Am-241). Natursily occunng
radionuclides cornmon to Hanford soil, tritium, and Carborn-14 are not included in the screening measurement.

- L M,_ 00555

Albert |. Davis 03-0ct-95 . Dennis R./Jordan Date
Rad Ctg Mgr ‘ Manager
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BHI-00922

Rev. 0
021849
GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory
IT Hanford Co.
Customer ID Number: S5060-04
EAL ID Number: EALO0887
Isotope Activity, pCi/g on 13 September, 1995
K40 2.1e+01 +/~ 1.9e+00
Co60 < 7.0e-01
Cs137 < 2.3e-01
Th32dau 2.1e+00 +/- 3.8e-01
U235 < 1.1e+00
U238 <  2.0e+01
U238dau 1.7e+00 +/- 3.3e-01
Definitions:
Al erors reported at 2 standard deviations
The analysis of U238 is based on the activity of PaZ34m
The analysis of Np237 is based on the activity of Pa233
U238dau is the activity of Pb214 and Bi214, short ived daughter products
products of U238, Equillibrium between parent and daughter products probably
does not exist :
Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products
products of Th232. Equillibrium between parent and daughter products may
not exast
LD e KL o)y
% 2% 09-18.95 /8, / o
Albert I. Davis Dlennis R. Jordan Dite '
Rad Ctg Mgr ) EAL Manager
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Rev. 0

021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT

Radiometric Laboratory
Environmental Analytical Laboratory

IT Hanford Co.
SOILS
Customer ID: S 5060-05 Pass screen {X)
EAL ID: EALO0688 Fail screen { )
Other's at 50 pCi limit
Pass screen ()
Fail screen (X}

3.4E+01 Calculated Beta Total Activity {pCi/g)
3.8E+00 Calculated Alpha Total Activity (pCi/g)

3.8E+01 Calculated total activity pCi/g
1.1E+01 Caiculated total activity error
1.7E+01 Calculated total activity MDA
Screen sampie based on ( x ) 98-Tc or { ) 90-Sr for beta activity.

The screening for other's is based on 50 pCl/g Beta and Alpha, and 2 pClg Alpha including the 2 sigma error.

A passed for Sods indicates that the soii sampie contained less than 200 pCl/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radionuclides. For conservatism, a failed screen may aleo have one
or more of the foliowing characteristics: The sum of the total gamma sctivity detected in the soil is above

5 pCl/g ; Bota emission from the bulk sample is found above the natural Hanford soil background (corresponding
to approximately 5 pCl/g Sr-90 or 100 pCi/g Te-99); or Alpha emission from the bulk soil is found above the
natural Hanford 8oil backg d (corresponding to approximately 70 pCQljg Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

/‘Q,C M-» s2-25-54

Albert |. Davis 03-0Oct-95 Dennis R. Jordan : Date
Rad Ctg Mgr ' Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory
Environmental Analytical Laboratory

T Hanford Co.

Customer ID Number:  S5060-05

EAL ID Number: EALO0688
isotope Activity, pCi/g on 14 September, 1995
K40 2.1e+01 +/- 2.1e+00
Co60 < 6.2e-01

Cs137 2.9e-01 +/- 1.4e-01
Th32dau 2.0e+00 +/- 5.8e-01
U235 < 1.7e+00

U238 < 24e+01

U238dau < 8.6e-01

Definitions:

All erTors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and BI214, short lived daughter products
products of 1238, Equillibrium between parent and daughter products probably

does not exist

Th32dau is the activity of Ac228, Pb212, and TI208, short fived daughter products
products of Th232. Equillibrium between parent and daughter products may

bl

not exast

Albert|. Davis
Rad Ctg Mgr

08-18-95 _"‘m d
Denhis R. Jordan Diéte

EAL Manager
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Rev. 0

021849

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

soiLs
Customer ID: S 5060-06 Pass screen ()
EAL ID: EALO0O689 Fail screen (X)

Other's at 50 pCi limit
Pass screen {)
Fail screen (X)

9.8E+01 Caiculated Beta Total Activity (pCi/g)
1.9E+01 Caicuiated Alpha Total Activity (pCi/g)

1.2E+02 Calculated total activity pCi/g
1.5E+01 Calculated total activity error
2.4E+01 Calculated total activity MDA
Screen sample basaed on { x ) 99-Tc or { ) 90-Sr for beta activity.

The screening for other’s is based on 60 pClg Beta and Ailpha, and 2 pCl/g Alpha including the 2 sigma error.

A passed for Soils indicates that the soil sample contained Jess than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radi lid! For vatism, a failed screen may also have one
or more of the following characteristics: The sum of the totsi gamma activity detected in the soil is above

5 pCl/g ; Bete emission from the buik sampie is found above the natural Hanford soil background (corresponding
to approximately 5§ pCl/g Sr-90 or 100 pCilg Tc-99); or Alpha smission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 70 pCl/g Am-241). Naturally occuring
radionuclides common to Henford soil, tritium, end Carbon-14 are not included in the scresning meesurement.

/@(M 05757

Albert |. Davis 03-0ct-95 Dennis R,Jordan Date
Rad Ctg Mgr Manager]
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer D Number:  $5060-06

EAL ID Number: EALD0689
Isotope Activity, pCi/g on 14 September, 1995
K40 2.8e+01 +/- 22e+00

Co60 < 4.9e-01
Cs137 < 8.7e-02

Th32dau 2.3e+00 +/- 2.6e-01
u23s 8.3e-01 +/- 1.4e-01
u23s < 1.8e+01

U238dau 2.0e+00 +/- 2.1e-01
Definitions:

All ervors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and BI214, short lived daughter products
products of U238, mewmmm
does not exist

Th32dau is the activity of Ac228, Ph212, and TI208, short fived daugiter products

products of Th232. Equiliibrium beiween parent and daughter products may
not exist

0L i s gﬂ ZKJ)\ ?/ e

Albert |. Davis Dennis R. Jordan
Rad Ctg Mgr ) EAL Manager
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BHI-00922
Rev. 0

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer {D: S 5060-07 Pass screen (X}
EAL ID: EALO0818 Fail screen { )

Other's at 50 pCi limit
Pass screen { )
Fail screen (X)

8.6E+01 Calculated Beta Total Activity (pCi/g)
1.8E+01 Calculated Alpha Total Activity (pCi/g)

1.0E+02 Calculated total activity pCi/g
1.7E+01 Calculated total activity error
4.5E+01 Calculated totai activity MDA
Screen sampie pased on ( x } 98-Tc or{ } 90-Sr for beta activity.

The screening for other's is based on 60 pCl/g Beta and Alpha, and 2 pClig Alphas including the 2 sigma error.

A'passed for Sods indicates that the soil sampie contained less than 200 pCi/g totat radioactivity of which

less than 20 pCi/g is from aipha emitting radi fid For vatism, a failed screen may aiso have one
or more of the following characteristics: The sum of the total g ivity d ed in the soil is above

5 pCl/g; Beta emission from the bulk sample is found sbove the natural Hanford soil background {corresponding
to approximately 5 pCi/g Sr-90 or 100 pCllg Te-89); or Alpha emission from the bulk soil is found above the
natural Hanford soil background {(corresponding to approximately 70 pGl/fy Am-241). Naturally occuring

radj lid to Hanford soil, tritium, and Carbon-14 sre not included in the screening measurement.

/f/( ,%44/&:«_/ 0555

Albert 1. Davis 04-Oct-95  Dennis R. dordan Date
Rad Ctg Mgr ) Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer iD Number.  S5060-07

EAL ID Number: EALO0818

Isotope Activity, pCi/g on 16 September, 1995
K40 2.7e+01 +/- 2.6e+00

Co60 < 5.5e-01

Cs137 < 1.8e-01

Th32dau 2.4e+00 +/- 4.7e-01

U235 < 1.5e+00

U238 < 2.1e+01

U238dau 2.0e+00 +/- 4.6e-01

Definitions:

Al efrors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Ph214 and Bi214, short lived daughter prodicts
products of U238. Equillibrium between parent and daughter products probably

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products

products of Th232. Equillibrium between parent and daughter products may
not exdst

Albert |. Davis Dennis R. Jordan
Rad Ctg Mgr ] EAL Manager

F-18
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BHI-00922
Rev. 0

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: S 5060-08 Pass screen {x)
EAL ID: EALO0819 Fail screen ()
QOther's at 50 pCi limit
Pass screen ()
Fail screen (X)

1.2E+02 Calculated Beta Total Activity (pCi/g)
1.2E+01 Calculated Alpha Total Activity {pCi/g)

1.3E+02 Calculated total activity pCi/g
1.8E+01 Calculated total activity error
3.7E+01 Calculated total activity MDA
Screen sampile based on ( x ) 89-Tc or { ) SO-Sr for beta activity.

The screening for other's is based on 50 pClg Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error,

A passed for Sols indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radi lid For vatism, a failad screen may also hsve one
or more of the following characteristica: The sum of the total gamma activity detectad in the sail is above

§ pCl/g; Beta emission from the bulk sample is found above the natural Hanford soil beckground (corresponding
to approximately 5 pClig Sr-90 ar 100 pGilg To-99); or Alpha emission from the bulk soil is found sbove the
natural Hanford soil background {(corresponding to spproximately 10 pCllg Am-241). Neturslly occuring
radionuclides commmon to Hanford soil, tritium, and Carbon-14 are not inciuded in the screening messurement.

%:Z % : /dz{ /rmzf*‘— co o555
Ibert 1. Davis 04-Oct-95  Dennis R/Jordan Date

Rad Ctg Mgr ' Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiomefric Laboratory

Environmental Analyticat Laboratory

IT Hanford Co.

Customer ID Number:  S5060-08

EAL ID Number: EALO0819

Isotape Activity, pCl/g on 16 September, 1995
K40 2.1e+01 +~-  2.1e+00

Co60 < 5.8e-01

Cs137 2.6e-01 +- 12e-01

Th32dau 2.0e+00 +/- 4.6e-01

u23s < 1.6e+00
U238 < 22e+01
U238dau 2.1e+00 +/- 4.6e-01

Definitions:
All erors reported at 2 standard deviations

The analysis of U238 is based on the activity of Pa234m

The snalysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and BI214, short lived daughter products
products of UZ38. Eqmmwmmmm
does not exast

Th32daus is the activity of Ac228, Ph212, and TI208, short lived daughter products

MdMEqmmmmmmM
not exist

BHI-00922
Rev. 0

f21849

AL s ,4(/1@\ / i

Albert I. Davis Denhis R. Jordan
Rad Ctg Mgr ) EAL Manager
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BHI-00922

Rev. 0
429807

Dave Encke
Page 2

Gamma Analysis | 13.0

Strontium-90 <9.1

Gross Beta analysis 195

Beta from decay chains (naturals) 11.8

Residual assigned to Tc 83.2

Gross Alpha 28.5

Alpha Energy Analysis 152 No discernable peaks
Sample BOGRKS, EAL01219. pCi/gm Comments

Gamma Analysis 13

Strontium-90 88

Gross Beta analysis 195

Beta from decay chains (naturals) 18.1

Residual assigned to ”Tc 155

Gross Alpha 7.8

Alpha Energy Analysis 234 Small #*U
Sample BOGRK6, EAL01220. pCi/gm Comments

Gamma Analysis 10

Strontium-90 46050

Gross Beta analysis 143

Beta from decay chains (naturals) 9.9

Residual assigned to ®Tc 118

Gross Alpha 3.7

Alpha Energy Analysis 12.8 No discernable peaks
Sample BOGRK7, EAL01221. pCi/gm Comments

Gamma Analysis 11.1

Strontium-90 <7.5

Gross Beta analysis 137

Beta from decay chains (naturals) 88

Residual assigned to *Tc 117

Gross Alpha 11.9

Alpha Energy Analysis 114 No discernable peaks
Sample BOGRKS, EAL01222. pCi/gm Comments

F-23



BHI-00922

Rev. 0
0258607
Dave Encke
Page 3
Gamma Analysis 12.1
Strontium-90 <8.8
Gross Beta analysis 479
Beta from decay chains (naturals) 7.7
Residual assigned to ®Tc 28.1
Gross Alpha 16.5
Alpha Energy Analysis 9.9 Small #*Th peak
Sample BOGRKY, EAL01223. =~ - pCigm Comments
Gamma Analysxs ST . n.,
Strontium-90 ~ e S v A
Gross Beta analysm PR v o 110
Beta from decay chairis (naturals) 87
Residual assigned to ®Tc 90.3
Gross Alpha 12.1
Alpha Energy Analysis 11.2 No discernable peaks

The one to two gram samples for the gross alpha and beta were 10 gram splits from the original sample.
The alpha sample was a 0.5 gram split from the same source used for the gross analysis. The *Sr
activity was based on the *°Y that is in equilibrium with the Strontium.

The determination for the beta activity from the natural decay chain was made from the AEA analysis,
the alpha analysis has less interference and better sensitivity. Alpha counts were observed, but the
spectrum did not display any statistically significant alpha peaks.

If there are any questions, please call Al Davis at 373-9731, thank you.
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BHI-00922
Rev. 0

29807

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory :

Environmental Analytical Laboratory

IT Hanford Co.

SOILs
Customer [D: BOGRKO Pass screen {X)
EAL ID: EALO1216 Fail screen ()

Concrete Sample
Other's at 50 pCi limit
Pass screen { )
Fail screen {X)

2.26E+01 Caiculated Beta Total Activity {pCi/g)
1.64E+00 Calculated Aipha Total Activity (pCi/g)

2.42E+01 Calculated total activity pCi/g
9.83E+00 Calculated total activity error
2.80E+01 Calculated total activity MDA
Screen sampie based on { x ) 99-Tc or ( )} 90-Sr for beta activity.
<7.4 90-Sr pCi/g ssmple

The screening for other's is based on 60 pClig Beta and Alpha, and 2 pClig Alpha inciuding the 2 sigma error.

- A pulo:i for Sods indicates that the soil sample contained legs than 200 pCi/g total radioactivity of which

less than 20 pClg is from aipha emitting radionuciides. For conservatismn, a failed screen may also have one
or more of the following characteristice: The sum of the total gamma activity detected in the soil is above

& pCi/g; Beta emission from the bulk sampie is found sbove the natural Hanford eoil background (corresponding
to spproximastely & pGlig Sr-90 or 100 pClig Te-99); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 70 pCi/g Am-241). Naturslly occuring
radionuclides common-to Hanford soil, tritiurmn, and Carbon-14 are not included in the screening measurement.

e M:; é el 4o =75 m 12-06-95

Radiological Analyst Date Albert |. Davis Date
i Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer {D Number: BOGRK3 183-H Basin

EAL ID Number: EAL01217
Isotope Activity, pCi/g on 1 November, 1995
K40 1.3e+01 +/-  1.6e+00
Co60 < 2.2e-01

Sb125 < 2.5e-01

Cs134 < 1.3e-01

Cs137 1.8e-01 +/- 6.3e-02
Ce144 < 5.9e-01

Eu152 < 6.3e-01

Eu154 < 4.0e-01

Eu155 < 3.4e-01

Th32dau 5.9e-01 +/- 1.9e-01
U235 3.5e-01 +/-  9.6e-02
U238 < 1.4e+01

U238dau 3.6e-01 +/- 1.4e-01

Am241 . < 4.5e-01

Definitions:
Al efrors reported at 2 standard deviations

For sails and natural samples, the following applies:
The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

UZ38dau is the activity of Pb214 and Bi214, smnlnndthughbrpmduas
products of LU238. Equillibriurn between parent and daug p p Y
does not exist in disturbed materials.

Th32dau is the activity of Ac228, Pb212, and T1208, short lived daughter products
products of Th232. Equillibrium between parent and daughter products may
not edst in disturbed materials.

for the Th, U, transuranics and daughiter products. The resuits must then be
balanced against the gross aipha analysis.

N/R means no result or analysis not requested.

Y Ty 2

Radiological analyst Date Albert |. Davis

Radiological Manager

F-28
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BHI-00922
Rev. 0

625867

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer D: BOGRK3 Pass screen {X)
EAL ID: EALO1217 Fail screen {)

Concrete Sample
Other's at 50 pCi limit
Pass screen ()
Fail screen (X)

6.13E+01 Calculated Beta Total Activity (pCi/g)
4.67E+00 Calculated Alpha Total Activity (pCi/g)

6.60E+01 Calculated total activity pCi/g
9.04E+00 Calculated total activity error
2.12E+01 Calculated total activity MDA
Screen sample based on { x } 99-Tc or { ) 90-Sr for beta activity.
<6.6 90-Sr pCifg samplie

The screening for other's is based on 60 pCl/g Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

A passed for Solls indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from alpha emitting radionuciides. For conservatism, a failed screen may aiso have one
or more of the following ch isti The sum of the total gamma activity detected in the soil is above

5 pCi/g; Bota smission from the bulk ssmpie is found above the natural Hanford soil background (corresponding
to spproximateiy 5 pClg $r-90 or 100 pClig Tc-891; or Alpha emission from the bulk soil is found sbove the
natural Henford soil background (corresponding to approximately 70 pCifg Am-241). Naturaiiy occuring
radionuclides common to Hanford soii, tritum, and Carbon-14 are not included in the ecreening measursment.

Y £ // 1 -4 =25 %f% 12-06-95

Radiological Anatyst Date Albert I. Davis Date
Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer ID Number: BOGRK4 183-H Basin

EAL ID Number: EAL01218
Isotope Activity, pCi/g on 1 November, 1995
K40 1.3e+01 +/- 1.5e+00
Cob60 < 2.2e-01

Sb125 < 2.0e-01

Cs134 < 1.2e-01

Cs137 < 1.0e-01

Cel44 < 5.1e-01

Eu152 < 4.9e-01

Eu154 < 3.3e-01

Eu155 < 2.9e-01

Th32dau 5.7e-01 +/- 1.8e-01
U235 1.7e-01 +/- 7.9e-02
u23s <  1.3e+01

U238dau 3.2e-01 +/- 1.3e-01

Am241 < 4.0e-01

Definitions:
All errors reported st 2 standard deviations

For soils and natural samples, the following applies:
The analysis of U238 is based on te activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, short lived daughtsr products
products of U238. Equillibrium between parent and daughter products probably
does not exist in disturbed materials.

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products
products of Th232. Equillibrium between parent and daughter products may
not exist in disturbed materials.

Other samples, not containing natural materiais, may have inapplicable results
for the Th, U, transuranics and daughter products. The results must then be
balanced against the gross aipha analysis.

NR no resuit or analysis notr d

{ /e &, Il s i %f%a 11-22-95

Radiological analyst Date Albert I. Davis

Radiologicai Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: BOGRK4 Pass screen ()
EAL ID: EALO1218 Fail screen {X)

Concrete Sampie
Other's at 50 pCi limit
Pass screen ()
Fail screen {X)

1.08E+02 Calculated Beta Total Activity (pCi/g}
1.94E+01 Calculated Alpha Total Activity (pCi/g)

1.27E+02 Caiculated total activity pCi/g
2.85E+01 Calculated total activity error
6.19E+01 Calculated total activity MDA
Screen sample based on { x ) 99-Tc or { ) 90-Sr for beta activity.
<9.1 90-Sr pCi/g sample

The screening for other's is based on B0 pClg Beta and Alpha, and 2 pClUg Alpha including the 2 sigma error.

A passed for Sois indicates tﬁn the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCl/g is from sipha emitting radionucfides. For consarvatism, a fsiled scresn may aiso have one
or more of the following characteristics: The sum of the total gamma activity detected in the soil is above

& pCi/g; Bota emission from the bulk sample is found above the natursi Hanford soii background {corresponding
to approxamately § pCl/g Sr-90 or 100 pCl/g Te-99); ot Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 70 pCilg Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

g M 4%/& (1= 625" %ﬁ/ﬁ@ow 12-06-95

Radloloolcal Analyst Date Albert I. Davis Date
ol o Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer ID Number: BOGRKS5 183-H Basin

EAL ID Number: EALO1219
Isotope Activity, pCi/g on 1 November, 1995
K40 1.3e+01 +/-  1.5e+00
Co60 < 2.1e-01

Sb125 < 2.6e-01

Cs134 < 1.2e-01

Cs137 2.9e-01 +/- 8.4e-02
Cel44 < 6.1e-01

Eu152 < 5.1e-01

Eu154 < 3.1e-01

Eu155 < 3.6e-01

Th32dau < 3.3e-01

U235 4.4e-01 +/- 9.6e-02
U238 < 1.4e+01

U238dau 3.1e-01 +/- 1.4e-02

Am241 < 4.3e-01

L et

Definitions:
All errors reported at 2 dard deviati
For soils and natural ples, the following app

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, short lived daughter products
products of U238, Equillibrium between parent and daughter products probably
does not exist in disturbed materials.

 Th32dau is the activity of Ac228, Pb212, and T1208, short lived daughter products
products of Th232. Equiliibrium betwsen parent and daughter products may
not exist in disturbed materials.

Other samples, notcomwngnamnlnmls may have inapplicable results
for the Th, U, ics and g The resuits must then be
bahncodagamsnhogmsalphaamlyscs

N/R means no resuit or snalysis not requested.

« S / e ///, 7/‘///”, 11-22-95

Radiological analyst Date Albert . Davis Date
Radiological Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: BOGRK4 Pass screen {)
EAL ID: EALO1219 Fail screen (X)

Concrete Sampie
Other's at 50 pCi limit
Pass screen ()
Fail screen (X)

1.95E+02 Calculated Beta Total Activity (pCi/g)
7.75E+00 Calculated Alpha Total Activity (pCi/g)

2.03E+02 Calculated total activity pCi/g
1.40E+01 Calculated total activity error
2.10E+01 Calculated total activity MDA
Screen sample based on ( x ) 99-Tc or { ) 90-Sr for beta activity.

8.80E+00 90-Sr pCi/g sample

The screening for other's is based on 60 pCl/g Bata and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

Ap d for Sois indi that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from aipha emitting radionuclides. For conservatism, a failed screen may aiso have one
or more of the following characteristics: The sum of the totai gamma activity detected in the soil is above

& pCl/g; Beta emission from the bulk sampie is found above the natural Hanford soil background {(corresponding
to approximately & pGlig Sr-90 or 100 pCi/g Te-99); or Alpha smission from the bulk soii ie found above the
natural Hanford soil background (corresponding to approximately 70 pCi/g An241). Naturaily occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the ecreening measurement.

Syt L7l sesw MM 12-06-95
Radiological Analy(t Date Albert {. Davis Date
Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer ID Number: BOGRK6 183-H Basin

EAL ID Number: EAL01220
Isotope Activity, pCi/g on 2 November, 1985
K40 1.0e+01 +/-  1.3e+00
Co60 < 1.3e+00

Sb125 < 2.8e-01

Cs134 < 1.4e-01

Cs137 < 1.2e-01

Cel144 < 6.2e-01

Eu152 < 3.0e-01

Eu154 < 3.8e-01

Eu155 < 3.4e-01

Th32dau < 4 4e-01

U235 < 6.7e-01

U238 < 1.5e+01

U238dau 3.6e-01 +/- 1.4e-01

Am241 < 4.1e-01

Definitions:
All efrors reported at 2 dard deviati
For soils and natural pies, the following app

The analysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, shert lived daughter products
mdm.Equuﬁuiummmanddaughmnmdudspmbably
does not exist in disturbed materials.

Th32dau is the activity of Ac228, Pb212, and Ti208, short tived daughter products
products of Th232. Equillibrium between parent and daughter products may
not exist in disturbed materials. .

Other samples, not containing natural materials, may have inapplicable results
for the Th, U, transuranics and daughter products. The results must then be
batanced against the gross aipha analysis.

N/R means no result or analysis not requested.

:fv/['///,‘;*/ e, ~m e ///,////f/"(,//,é, .
Radiological analyst Date Albert |. Davis

Radiologicai Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer (D: BOGRK6 Pass screen {X)
EAL ID: EAL01220 Fail screen ()

Concrete Sample
Other's at 50 pCi limit
Pass screen ()
Fail screen (X)

1.43E+02 Calculated Beta Total Activity {pCi/g)
3.68E+00 Calculated Aipha Total Activity (pCi/g)

1.47E+02 Calculated total activity pCi/g
2.69E+01 Calculated total activity error
5.09E+01 Calculated total activity MDA
Screen sample based on ( x | 99-Tc or ( ) 90-Sr for beta activity.
4 .60E+00 90-SrpCi/g sample

The screening for other's is based on 650 pCl/g Beta and Alpha, and 2 pCl/g Alpha inciuding the 2 sigma error.

A passed for Sois indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCi/g is from slpha emitting radionuclides. For conservatiem, a failed screen may aiso have one
or more of the foliowing characteristics: The sum of the total gamma activity detected in the soil is above

& pCl/g; Beta emission from the bulk sample is found above the natural Hanford soil background (corresponding
to epproximately 5 pCi/g Sr-90 or 100 pCi/g Tc-99); or Alpha emission from the bulk sail is found above the
natural Hanford soil background (corresponding to approximately 70 pCi/fg Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 sre not inciuded in the screening messurement.

L sl 4 ro v Dor T 12:06-95

Radiological Analyst Date Albert |. Davis Date
- Radiological Manager

F-35



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory ’

Environmental Analytical Laboratory

IT Hanford Co.

Customer |D Number: BOGRK7 183-H Basin

EAL 1D Number: EALO1221
Isotope Activity, pCi/g on 2 November, 1995
K40 1.1e+01 +/- 1.4e-01
Co60 < 2.1e-01

Sb125 < 2.5e-01

Cs134 < 1.2e-01

Cs137 1.1e-01 +/- 5.0e-02
Ce144 < 5.3e-01

Eu152 < 6.0e-01

Eu154 < 3.3e-01

Eu155 < 3.1e-01

Th32dau < 3.2e-01

U235 < 5.6e-01

U238 < 1.3e+01

U238dau 3.5e-01 +/- 1.3e-01

Am241 < 3.6e-01

Definitions: ~
All errors reported at 2 standard deviations

For soils and natural sampies, the following applies:
The snalysis of U238 is based on the activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, short lived daughter products
products of U238. Equillibrium between parent and daughter products probably
does not exist in disturbed materials.

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products
products of Th232. Equillibrium betwsen parent and daughter products may
not exist in disturbed materiais.

Other sampies, not containing natural isls, may have inapplicable results
forthe Th, U, vics and daughter products. The results must then be
balanced against the gross alpha sanalysis.

N/R means no resuit or analysis not requested.

S L =T %7{/”/»; 11-22-95

-Radiological anatyst Date Albert I. Davis

Radiologicai Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer ID: BOGRK7 Pass screen (X}
EAL ID: EALO1221 Fail screen ()

Concrete Sample
Other's at 50 pCi limit
Pass screen ()
Fail screen (X)

1.37E+02 Calculated Beta Total Activity (pCi/g)
1.19E+01 Calculated Alpha Total Activity (pCi/q)

1.48E+02 Calculated total activity pCi/g
2.74E+01 Calculated total activity error
5.30E+01 Calculated total activity MDA
Screen sample based on { x ) 99-Tc or { ) 90-Sr for beta activity.
<7.5 90-SrpCi/g sampie

The screening for other's is based on 50 pCl/g Beta and Alpha, and 2 pClg Alpha including the 2 sigma error,

Ap d for Solls indi that the soil sampie contained less than 200 pCi/g total radioactivity of which
less than 20 pCi/g is from alpha emitting radionuclid For vatism, a failed screen may also have one
or more of the following char isti The sum of the total gamma activity detected in the soil is above

& pCi/g; Beta emission from the bulk sample is found above the natural Hanford soil background {corresponding
to approximately & pCi/g Sr-90 or 100 pCl/g Te-99); or Aipha emigsion from the bulk soil is found above the
natural Hanford soil background {corresponding to approximately 70 pCi/g Am-241). Naturally occuring
redionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

ZJJ% 4 2, Jo-G~p ~ Wéﬂ, 12-06-95

Radiological Analyst Date Albert |. Davis Date
- . . Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer {D Number: BOGRKS 183-H Basin

EAL 1D Number: EAL01222

Isotope Activity, pCi/g on 2 November, 1995
" K40 12e+01 +/-  1.4e+00

Co60 < 1.8e-01

Sb125 < 2.5e-01

Cs134 < 1.2e-01

Cs137 < 1.1e-01

Ce144 < 5.1e-01

Eu152 < 5.4e-01

Eu154 < 3.7e-01

Eu155 < 3.3e-01

Th32dau 3.9e-01 +/- 1.5e-01

U235 1.8e-01 +/- 8.4e-02

U238 < 1.2e+01

U238dau 4.2e-01 +/- 1.3e-01

Am241 < 3.6e-01

Definitions:
All errors reported at 2 standard deviations

For soils and natural sampies, the following applies:
The analysis of U238 is based on the activity of Pa234m

The anatysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, short lived daughwproducs
products of U238. Equillibrium between parent and daughter p bably
does not exist in disturbed materiais.

Th32dau is the activity of Ac228, Pb212, and TI208, short lived daughter products
products of Th232. Equillibrium betwesn parent and daughter products may
not exist in disturbed materials.

Other sampies, not containing naturai materials, may have inapplicable resuits
for the Th, U, transuranics and daughter products. The results must then be
balanced against the gross aipha analysis.

N/R means no resuit or analysis not requested.

S G [ D oy D

Radiolégical analyst Date Albert I. Davis

Radiologicai Manager
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

SOILS
Customer [D: BOGRKS Pass screen ()
EAL ID: EALO1222 Fail screen (X)

Concrete Sample
Other's at 50 pCi limit
Pass screen ()
Fail screen {X)

4.79E+01 Calculated Beta Total Activity (pCi/g)
1.65E+01 Calculated Alpha Total Activity (pCi/g)

6.44E+01 Calculated total activity pCi/g
1.19E+01 Calculated total activity error
2.96E+01 Calculated total activity MDA
Screan sampie based on { x ) 99-Tc or { ) 90-Sr for beta activity.
< 8.8 90-srpCilg sampie

The screening for other’s is based on 50 pCl/g Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error.

A passed for Soils indicates that the soil sample contained less than 200 pCi/g total radioactivity of which

less than 20 pCl/g is from slpha emitting radionuclides. For conservatism, a failed scresn may also have one
or more of the following characteristics: The sum of the total gammma actvity detected in the soil ie above

& pCl/g; Beta emission from the bulk ssmpie ie found above the natural Hanford soil background {corresponding
to approximately 5 pCl/g Sr-90 or 100 pCi/g Tc-99); or Alpha emission from the bulk soil is found above the
natural Hanford soil background (corresponding to approximately 70 pCl/g Am-241). Naturally occuring
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement.

M % AL e %ﬂr/ﬁw 12-06-95

Radiological Analyst < Date Albert {. Davis Date
Radiological Manager
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT
Radiometric Laboratory

Environmental Analytical Laboratory

IT Hanford Co.

Customer |ID Number: BOGRKS 183-H Basin

EAL 1D Number: EALO1223
Isotope Activity, pCi/g on 2 November, 1995
K40 1.1e+01 +/~  1.4e+00
Co60 < 2.2e-01

Sb12§ < 2.3e-01

Cs134 < 1.1e-01

Cs137 < 1.1e-01

Celd4 < 5.8e-01

Eu152 < 6.0e-01

Eu154 < 3.4e-01

Eu155 < 3.0e-01

Th32dau 3.2e-01 +/- 1.4e-01
U235 2.3e-01 +/- 8.5e-02
U238 < 1.1e+01

U238dau 3.8e-01 +/- 1.3e-01

Am241 < 4.0e-01

Definitions:
Al efrors reported at 2 standard deviations

For soils and natural samples, the following applies:
The analysis of U238 is based on ts activity of Pa234m

The analysis of Np237 is based on the activity of Pa233

U238dau is the activity of Pb214 and Bi214, short lived daughter products
products of U238. Equillibrium between parent and daughter products probabily
does not exist in disturbed materials.

Th32dau is the activity of Ac228, Pb212, and T1208, short lived daughter products
products of Th232. Equillibrium between parent and daughter products may
not exist in disturbed materials.

Other ples, not ining f ials, may have inappiicabie resuits
for the Th, U, transuranics and daughter preducts. The results must then be
balanced against the gross alpha analysis.

N/R means no resuit or snalysis niot requested.

o :%/A //, 2 R /% 7’///

Radiologicai analyst Date Albert |. Davis

Radiological Manager
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 15, 1995
Project QA Record

FR: Heidi Gregerson, Golder Associates Inc. \/ﬂélﬁ

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747INO.HB)

INTRODUCTION

\
el
»

This memo presents the results of data validation on data package W0747-QES prepared by
Quanterra Environmental Services. Sample information is provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGNX2 DRUM SOLIDS
BOGNX3 INORGANICS DRUM SOLIDS
BOGNX4 DRUM SOLIDS
BOGNX5 SEE ATTACHMENT 4 DRUM SOLIDS
BOGNX6 DRUM SOLIDS
BOGNX7 DRUM SOLIDS
BOGNX8 DRUM SOLIDS
BOGNYO DRUM SOLIDS
BOGNY1 DRUM SOLIDS
BOGNY2 DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quahty in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below.

Detection Limits. Detection limit goals were met for ali sample results.



BHI-00922
Rev. 0

Data Package ID: W0747-QES Analysis; INORGANICS

Completeness. The data package was complete for all requested analyses. A total of ten
samples were validated in this data package with a total of 220 determinations reported, 213
of which were deemed valid. This results in a completeness of 97%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Spike Sample

*  The percent recovery for cadmium and vanadium was less than 30% and
associated samples were qualified. Attachments 2 and 5 provide a summary of
samples affected, data qualifications applied and supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Spike Sample

»  The percent recovery for antimony, cadmium, lead, thallium, and vanadium
was outside the control limit and associated samples were qualified.
Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.
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Validated Data Summary, Data Package: WO747-QES

Samp# BOGNX2 BOGNX3 BOGNX4 BOGNX5 BOGNX6 BOGNX7
Date 9-29-95 9-29-95 9-29-95 9-29-95 9-29-95 9-29-95
Location
Depth
Type DRUM SOL1D DRUM SoLl10 DRUM SOLID DRUM SOLID DRUM SOLID DRUM SOLID
Comments
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM MG/KG 1480.000 1680.000 15500.000 6540.000 10900.000 ' 7480.000
ANT IMONY MG/KG 69.000 u 69.000 u 16.700 BJ 69.000 u|-.. 69.000 u 69.000 u
ARSENIC MG/KG 40.400 33.600 78.000 32.300 40.900 39.200
BARITUM MG/KG 24.600 60.800 150.000 67.600 111.000 79.800
BERYLLIUM MG/KG 0.580 B 0.540 B 0.970 B 1.600 1.000 1.100
CADMIUM MG/KG 17.600 BJ 12.600 BJ 1.200 UR 9.100 Bd 8.500 BJ 11.200 BJ
CALCIUM MG/KG | 12900.000 13100.000 124000.000 43100.000 64900.000 45500.000
CHROMIUM MG/KG 1490.000 1220.000 70.200 734.000 564 .000 770.000
COBALT MG/KG 38.700 B 35.000 B 17.100 B 25.500, 8 24.200 B 26.600 B
COPPER MG/KG 818.000 687.000 158.000 817.000 504.000 622.000
IRON MG/KG |823000.000 674000.000 28300.000 535000.000 -~ 360000.000 457000.000
LEAD MG/KG 1.400 J 0.670 J 21.400 J 4.400 d 7.000 J 5.900 d
MAGNESTUM MG/KG 1150.000 1680.000 8170.000 356G.000 5060.000 4320.000
MANGANESE MG/KG 8910.000 7410.000 472.000 5460.000 3920.000 5030.000
NICKEL MG/KG 695.000 652.000 35.800 361.000 251.000 313.000
POTASSIUM MG/KG 368.000 8 366.000 B 3230.000 1260.000 1700.000 6680.000
SELENIUM MG/KG 0.260 u 0.260 u 0.300 8 :0.260 u 0.760 0.430 8
SILVER MG/KG 15.000 u 15.000 u 3.200 8 15.000 u 15.000 u 15.000 u
SODIUM MG/KG 486.000 1820.000 10100.000 3800.000 7470.000 4800.000
THALLIUM MG/KG 0.410 ud 0.410 uJ 0.410 ud 0.410 . Wy 0.410 uJ 0.410 uJ
VANAD UM MG/KG 10.800 UR 10.800 UR 59.800 d 10.800 < - 'UR 28.600 B 10.800 UR
ZINC MG/KG 71.100 66.200 328.000 127.000 184,000 171.000

The decimal places shown do not reflect the precision reported by the laboratory
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Validated Data Summary, Data Package: WO747-QES

Samp# BOGNX8 BOGNYC BOGNY1 BOGNY2
Date 9-29-95 9-29-95 9-29-95 9-29-95
Location
Depth ---
Type DRUM SOLID DRUM SOLID DRUM SOLID DRUM sOLID
Comments
Parameter | Units Result Q Result Q Result Q Result
ALUMINUM MG/KG | 16100.000 5150.000 12200.000 10300.000
ANTIMONY MG/KG 37.400 BJ 69.000 u 13.800 u 48.900 BJ
ARSENIC MG/KG 34.200 33.700 6.100 58.000
BARIUM MG/KG 190.000 62,200 129.000 256.000
BERYLLIUM MG/KG 1.200 B 0.570 B 1.900 0.740
CADMIUM MG/KG 3.400 BJ 8.200 BJ 1.200 UR 1.700 BJ
CALCIUM MG/KG {118000.000 27900.000 74800.000 91600.000
CHROMIUM MG/KG 305.000 839.000 74.700 160.000
COBALT MG/KG 18.500 B 35.700 B 10.200 B 15.200 B
COPPER MG/KG 301.000 518.000 262.000 229.000
IRON MG/KG |249000.000 473000.000 57100.000 99600.000
LEAD MG/KG 6.500 J 14.400 J 7.400 J 149.000 J
MAGNESIUM MG/KG 6950.000 4650.000 7280.000 6230.000
MANGANESE MG/KG 2530.000 5240.000 691.000 1240.000
NICKEL MG/KG 159.000 380.000 44.300 92.600
POTASSIUM MG/KG 2560.000 792.000 2190.000 1270.000
SELENIUM MG/KG 1.100 3.100 1.000 1.800
SILVER MG/KG 3.000 u 15.000 u 6.300 8 3.000 u
SODIUM MG/KG 6520.000 1050.000 5790.000 5920.000
THALLIUM MG/KG 0.410 w 0.410 [1A] 0.410 uJ 0.410 w
VANADIUM MG/KG 35.900 J 10.800 UR 58.800 J 40.700 J
2INC MG/KG 183.000 128.000 89.300 230.000
The decimal places shown do not reflect the precision reported by the laboratory U(’ V\\&" ed IWJ:]
|5/t
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Lab Name: QUANTERRA MO

U.s.

Case No.:

Lab Code: ITMO _

Matrix (soil/water): SOIL_
Level (low/med): LOW

% Solids:

Concentration Units

100°0

EPA - CLP

1

Contract:
SAS No.:

Lab Sample ID:

INORGANIC ANALYSES DATA SHEET

550.105

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNX2

SDG No.: W0747
9487-001
Date Received: 10/02/95

(ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M 62
7429-50-5 |Aluminum_ 1480 _ B_
7440-36-0 |Antimony 69.0(U| ___ P
7440-38-2 |Arsenic__ 40.4| | E___|P”
7440-39-3 |Barium 24.6| P_
7440-41-7 |Beryllium 0.58(B P~
7440-43-9 |Cadmium__ 17.6{B| P_IpT
7440-70-2 |[Calcium__ 12900| | E_ _|PT|  aaehfv
7440-47-3 |Chromium_ 1490|7 P_
7440-48-4 |Cobalt 38.7(B P_
7440-50-8 |Copper 818|_|_E__|pP_
7439-89-6 |Iron 823000 P
7439-92-1 |Lead 1.4|/|_ N |p_|F
7439-95-4 |Magnesium 1150 _ P_
7439-96-5 |Manganese 89101 __ P_
7440-02-0 |Nickel 695| | E p_
7440-09-7 |Potassium 368|B P_
7782-49-2 |Selenium_ 0.26|U P e
7440-22-4 |Silver 15.010 N P~ ) ﬂ”h
7440-23-5 |Sodium 486 |7l T X
7440-28-0 |Thallium_ 0.41|F|_ N |P_|UT
7440-62-2 |Vanadium_ 10.8 (2| P_ U
7440-66-6 |Zinc 1.1 _ p”
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
FORM I - IN
SW-846
il RS
20 6042044
Ceis<d, 4€&
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BHI-00922
Rev. 0

Uu.s. EpA - CLP

Lab Name: QUANTERRA MO

1
INORGANIC ANALYSES DATA SHEET

Lab Code: ITMO___ Case No.:
Matrix (soil/water): SOIL_
Level (low/med) : LOW_—
% Solids: 100.0

Concentration Units

Contract: 55
SAS No.:

T Lab Sample ID:

0.105

EPA SAMPLE NO.

BOGNX3

SDG No.: W0747
9487-002
Date Received: 10/02/95

(ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte |ConcentrationiC Q M CQ
7429-90-5 |AIuminum_ 1680 |_ P
7440-36-0 |Antimony 69.0{0| _N__{P_
7440-38-2 |Arsenic__ 33.6)_| P_
7440-39-3 |Barium__ 60.8|_ P_
7440-41-7 |[BeryllTum 0.54 (B p_
7440-43-9 |Cadmium__ 12.6 [&|_N__ P IpT .
7440-70-2 |Calcium__ i3100|_ | _E___|P_ PR
7440-47-3 |Chromium_ 1220, P_ |7 W7
7440-48-4 |Cobalt 35.0|B P_
7440-50-8 |Copper 687 _|_E___ _|P_
7439-89-6 |Iron §74000 | P
7439-92-1 {Lead 0.67{z]_N___|P_|3
7439-95-4 |Magnesium 1680 _ P_
7439-96-5 |Manganese 7410 _ P_
7440-02-0 |Nickel 652| | E P_
7440-09-7 |Potassium 366 |B P_
7782-49-2 |Selenium_ 0.26|0 P_ )
7440-22-4 {Silver 15.0|U| p” a v
7440-23-5 |Sodium 18201/ |~ ——|p” |7 '
7440-28-0 |Thallium_ 0.41|F| P_|uJ
7440-62-2 |Vanadium_ 10.8|¥ P
7440-66-6 |Zinc 66.2| P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments :
FORM I - IN
SW-846
ull 12/ SIS
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Cedised, b
S/

G-22



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNX4
Lab Name: QUANTERRA MO Contract: 550.105
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0747
Matrix (soil/water): SOIL_ Lab Sample ID: 9487-003
Level (low/med) : LOW Date Received: 10/02/95
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/XG
CAS No. Analyte (Concentration|C Q M G
7429-50-5 |Aluminum_ Y5500 |_ P_
7440-36~0 [Antimony_ 16.7 B 1P |67
7440-38-2 |Arsenic___ 78.010_|__ P_
7440-39-3 |Barium 1500 _ P_
7440-41-7 {Beryllium 0.97|B pP_
7440-43-9 |Cadmium__ 1.218) P_|[uR i
7440-70-2 |Calcium__ 124000 _|_E_ _|p"| . eli?
7440-47-3 |Chromium_ 70.2|7 |7 e
7440-48-4 |Cobalt 17.14B P_
7440-50-8 |(Copper 158 | P
7439-89-6 |Iron 28300 P_
7439-92-1 |Lead 21.4 /1 N P |7
7439-95-4 |Magnesium 81701} P_
7439-96-5 Manganese 472 | _ P_
7440-02-0 [Nickel 35.8{_|_E P
7440-09-7 [Potassium 3230 _ P_
7782-49-2 |Selenium_ 0.30(B P_ il
7440-22-4 |Silver 3.2|B| P i il
7440-23-5 |Sodium 16100|/ P
7440-28-0 |Thallium_ 0.41(p}___ P_|tAT
7440-62-2 |Vanadium_ 59.8 1/ |__ P_|T5
7440-66-6 |[Zinc 328(_ P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
FORM I - IN
SW-846
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U.8. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00922
Rev. 0

EPA SAMPLE NO.

- BOGNXS
Lab Name: QUANTERRA_MO Contract: 550.105
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0747
Matrix (soil/water): SOIL_ Lab Sample ID: 9487-004
Level (low/med): LOW Date Received: 10/02/95
% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |[Concentration|C Q M &
74295-90-5 |Aluminum_ 6540 |
7440-36-0 |Antimony_ 69.0|0]___ P_
7440-38-2 |Arsenic___ T32.3( | pP_
7440-39-3 |Barium 67.6|_ P_
7440-41-7 |Beryllium 1.6 P_
7440-43-9 |Cadmium___ 9.1 (B[ __ P_ 3T .
7440-70-2 |Calcium__ 23100|_| B |PT| el
7440-47-3 |Chromium_ 734 |/ — T
7440-48-4 |Cobalt 25.51B P_
7440-50-8 |Copper 817|_|__ P_
7439-89-6 |lIron 535000 _ P_
7439-92-1 |Lead 4.4/ 71N P_|T
7439-95-4 |Magnesium 35601 _ P_
7439-96-5 [Manganese 5460 P_
7440-02-0 |Nickel 361|_|_E P_
7440-09-7 |Potassium 1260 P_
7782-49-2 |Selenium_ 0.26|T P_ L Lai
7440-22-4 |Silver 15.0{U| Pl s 7
7440-23-5 |Sodium 3800/ p_|Z
7440-28-0 |Thallium_ 0.41|7)| P_luT
7440-62-2 |Vanadium_ 10.8 & __] P_lw
7440-66-6 |2Zinc 127(_ —|p”
Color Refore: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
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Lab Name: QUANTERRA MO

U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: 550.105

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNX6

Lab Code: ITMO__  Case No.: SAS No.:
Matrix (soil/water): SOIL_ Lab s
Level (low/med): LOW Date

% Solids: 1000

SDG No.: W0747
ample ID: 9487-005
Received: 10/02/95

Concentration Units {ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C 0 M CQ
7429-90-5 |Aluminum_ 10900 _ P_
7440-36-0 |Antimony 69.0{U|_N P
7440-38-2 |Arsenic__ 40.9)_|__E__ P_
7440-39-3 |Barium 111 _ P_
7440-41-7 |Beryllium 1.0 P_
7440-43-9 |Cadmium__ | 8.5{B| P_|3T
7440-70-2 |Calcium | 64900|_ | __ P_ N
7440-47-3 |Chromium | 564|7 Tl v
7440-48-4 [Cobalt 24.2|B P_
7440-50-8 |Copper 504 _|__ P_
7439-89-6 |Iron 360000 P_
7439-92-1 |Lead 7.0|Z|_N P_I|T
7439-95-4 |Magnesium 5060 _ P_
7439-96-5 |Manganese 3920 _ P_
7440-02-0 |Nickel 251 |_E p_
7440-09-7 |Potassium 1700} _ P_
7782-49-2 |Selenium_ 0.76|_ P_ e
7440-22-4 |Silver ™ m5.0|0|_ W P_ s i]‘ﬂl
7440-23-5 |Sodium 7470\ (P |X ¢
7440-28-0 |Thallium_ 0.41|@|__ P U3
7440-62-2 |Vanadium_|______ 28.6 || . P_ T
7440-66-6 |Zinc T 184 _ P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
FORM I - IN
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BHI-00922

Rev. 0
U.S. EPA - CLP
: 1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGNX7
Lab Name: QUANTERRA_ MO Contract: 550.105
Lab Code: ITMO___  Case No.: SAS No.: SDG No.: W0747
Matrix (soil/water): SOIL_ : Lab Sample ID: 9487-006
Level (low/med) : LOW Date Received: 10/02/95
% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M t:
7429-90-5 |Aluminum_ 7480 | P
7440-36-0 |Antimony_ 69.0 0| _] P_
7440-38-2 |[Arsenic _ 39.2( | — P~
7440-39-3 |Barium 79.8|_ P
7440-41-7 |Beryllium 1.1 P
7440-43-9 |Cadmium__ 11.20B| P_1&T
7440-70-2 (Calcium__ 45500 _| P_ N
7440-47-3 |Chromium_ 770 (7 p_If b
7440-48-4 1Cobalt 26.6|B P_
7440-50-8 |Copper 622 | __ P_
7439-89-6 |[Iron 457000 p_
7439-92-1 |Lead 5.9|Z|_N P_I13
7439-95-4 [Magnesium 43200 _ P_
7439-96-5 [Manganese 5030 _ P_
7440-02-0 |Nickel 313|T|_E P_
7440-09-7 |[Potassium 6680 P_
7782-49-2 |Selenium_ 0.43|B P_
7440-22-4 |Silver 15.0{U| PTl o il
7440-23-5 |Sodium 4800/ p_|{Z ¢
7440-28-0 |Thallium_ 0.41{7| P_ T
7440-62-2 |Vanadium_ 10.8 8| P_[u&
7440-66-6 |Zinc 171 _ P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
FORM I - IN
SW-846
. ot =
a1 Al AT
8050049

Cnsed #La

/e

G-26



Lab Name: QUANTERRA MO

U.S. EPA - CLP

Lab Code: ITMO

Case No.:

Matrix (soil/water): SOIL_
Level (low/med) : LOW_—
% Solids: 100.0

1

Contract:

SAS No.:

Lab Sample ID:
Date Received:

BHI-00922
Rev. 0

EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

BOGNXS8

550.105

SDG No.: W0747
9487-007

10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte [(Concentration|C Q M G
7429-90-5 |ATuminum_ 16100 P_|
7440-36-0 (Antimony 37.4 (B PTI6T
7440-38-2 |Arsenic 34.2| | P_
7440-39-3 {Barium 190 _ P_
7440-41-7 |Beryllium 1.2{B P_| _
7440-43-9 |Cadmium__ 3.4 (B p_ib 4
7440-70-2 |Calcium _ 118000 | E___|P” oy 19l
7440-47-3 |Chromium_ 305(¢7 . o
7440-48-4 {Cobalt 18.5|B P_
7440-50-8 |Copper 301 _|__ P_
7439-89-6 |Iron 2490001} p_
7439-92-1 |Lead 6.5|Z|_ N P
7439~95-4 [Magnesium 6950 | _ P_
7439-96-5 'Manganese 2530} _ P_
7440-02-0 |Nickel 159| | _E P~
7440-09-7 |Potassium 2560} _ P_
7782-49-2 |Selenium_ 1.1] P_ faw
7440-22-4 |Silver 3.0{0| Pl \J&
7440-23-5 |Sodium 5520 |/ i’ 4
7440-28-0 |[Thallium_ 0.41|F| P_(ud
7440-62-2 {Vanadium_ 35.9 (2| __ P
7440-66-6 |Zinc 183 |_ P
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
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U.s.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNYO
Lab Name: QUANTERRA MO Contract: 550.105
Lab Code: ITMO__  Case No. SAS No.: SDG No.: W0747
Matrix (soil/water): SOIL_ Lab Sample ID: 9487-008
Level (low/med) : LOW__ Date Received: 10/02/95
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte {Concentration|C Q M~
\x
7429-90-5 (Aluminum_ 5150 | _ P_
7440-36~0 |Antimony_ 69.0(U|__ P_
7440-38-2 |Arsenic__ 33.7_j__ P_
7440-39-3 |Barium 62.2| P_
7440-41-7 |Beryllium 0.57|B P_
7440-43-9 [Cadmium 8.2 |B| P_ |53 G
7440-70-2 |Calcium__ 27900 | P_ L 1]2 5
7440-47-3 |Chromium_ 839 (7 pTig ¥
7440-48-4 |Cobalt 35.7|B P
7440-50-8 |Copper 518 _|__ P_
7439-89-6 |Iron 473000 __ P_
7439-92-1 |Lead 14.4|Z1”N PT|3
7439-95-4 |Magnesium 4650 _ P_
7439-96-5 |Manganese 52404 P_
7440-02-0 (Nickel 380 |_E P_
7440-09-7 Potassium 792 _ P_
7782-49-2 |Selenium_ 3.1 P a
7440-22-4 |Silver 15.0 (0| Pl o yaliv
7440-23-5 |Sodium 1050, p_ (& 1
7440-28-0 |Thallium 0.41117 P_jwa
7440-62-2 |Vanadium_ 10.8 14| P jut
7440-66-6 |Zinc 128 P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNY1
Lab Name: QUANTERRA MO Contract: 550.105
Lab Code: _ Case No.: SAS No.: SDG No.: W0747
Matrix (soil/water): SOIL_ Lab Sample ID: 9487-009
Level (low/med) : LOW_— Date Received: 10/02/95
% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M QL
/

7429-90-5 |Aluminum_ 12200 |_ B_

7440-36-0 |Antimony_ 13.8|0)___ P_

7440-38-2 |Arsenic _ 6.1{_ | P_

7440-39-3 }Barium 129 _ P_

7440-41-7 |Beryllium 1.9 P_

7440-43-9 |Cadmium _ 1.2 8| P A @

7440-70-2 |[Calcium _ 74800 |__E___|p_ " \/u’,}é

7440-47-3 |Chromium_ 74.7|7 |t W@

7440-48-4 |Cobalt 10.21|B P_

7440-50-8 |Copper 262 | P_

7439-89-6 |Iron 57100 P_| _

7439-92-1 |Lead 7.4|Z|_ N P_|3

7439-95-4 |Magnesium 72801 _ P_

7439-96-5 |Manganese 691} P_

7440-02-0 |Nickel 24.3|C|E P_

7440-09-7 [Potassium 2190 P_

7782-49-2 |Selenium_ 1.0)_ P s

7440-22-4 |Silver 6.3|B| PTl, a®

7440-23-5 {Sodium 5790 |2 P_ 3‘_’

7440-28-0 |Thallium_ 0.41 (7| P |id

7440-62-2 |Vanadium_ 58.8|/| P_|T

7440-66-6 |Zinc 8B9.3} P_
Color Before: Clarity Before: Texture
-Color After: Clarity After: Artifacts
Comments:

FORM I - IN
SW-846
Sy [t T T
018 Lyl /5=

G-29

‘Q’ﬁﬁﬁﬂSZ{‘ o
T & 1
Cunsed 20



Lab Name: QUANTERRA_MO

U.S.

Lab Code: ITMO

Level (low/med) :
% Solids:

__ Case No.:
Matrix (soil/water): SOIL _
LOW

100.0

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

BHI-00922
Rev. 0

EPA SAMPLE NO.

BOGNY2
Contract: 550.105
SAS No.: SDG No.: W0747
T Lab Sample ID: 9487-010
Date Received: 10/02/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M o
7429-90-5 |ATuminum_ 10300 _ P_
7440-36-0 |Antimony 48.9\%| P_|&T
7440-38-2 Arsenic 58.0|_|__ P_
7440-39-3 |Barium___ 256 p_
7440-41-7 |Beryllium 0.74 P_| _
7440-43-9 |Cadmium__ 1.7\B|_ P_IILT - sy
7440-70-2 |Calcium _ 91600|_|_ P_l @ \o
7440-47-3 |Chromium_ 1601/ —
7440-48-4 |Cobalt 15.2|B P_
7440-50-8 [Copper 229 _(__ P_
7439-89-6 |Iron 53600 _{P_
7439-92-1 |Lead 149(/|_N P_[d
7439-95-4 |Magnesium 6230 _ P_
7439-96~5 |Manganese 1240|_ P
7440-02-0 |Nickel 92.6|_|_ E P_
7440-09-7 |Potassium 1270(_ P_
7782-~49-2 |Selenium_ 1.8(_ P_ .,7qu
7440-22-4 |Silver 3.0(0| PT| w6 17
7440-23-5 |Sodium 5920 |/ p_ |4
7440-28-0 |Thallium_ 0.41|F| P U~
7440-~62~-2 [Vanadium_ 40.71 21 P
7440-66-6 |Zinc 230|_ P_
Color Before: Clarity Before: Texture
.Color After: Clarity After: Artifacts
Comments :
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BHI-00922
Rev. 0

Quanterra

Envirvnmental
Senices

Quanterra corporated
13715 Rider Trail Norti
Earth Cirv, Missourt 63045

314 298-8556 Telephone
314 298.8757 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford Incorporated
P.0O. Box 1970
Richiand, Washington 99352
November 14, 1995
Attention: Joan Kessner y
Project number : 550.105 '
Date Received by Lab : October 2, 1995
Number of Samples : Ten (10)
Sample Type : Solid
SDG Number : w0747
Data Deliverable : Summary

1. Introduction

On October 2, 1995, ten (10) water samples were received by Quanterra, Richland and transferred
1o Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis ID BHI ID Richland ID Matrix Date of Receipt
9487-001 BOGNX2 51001001 Solid 10/02/95
9487-002 BOGNX3 51001002 Solid 10/02/95
9487-003 BOGNX4 51001003 Solid 10/02/95
9487-004 BOGNXS5 51001004 Solid 10/02/95
9487-005 BOGNX6 51001005 Solid 10/02/95
9487-006 - BOGNX7 51001006 Solid 10/02/95
9487-007 BOGNXS8 51001007 Solid 10/02/95
9487-008 BOGNYO 51001008 Solid 10/02/95
9487-009 BOGNY'1 51001009 Solid 10/02/95
9487-010 BOGNY?2 51001010 Solid 10/02/95
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BHI-00922

Rev. 0
{1}
Quanterra
Environmental

Services

Bechtel Hanford Incorporated
November 14, 1995

Project Number: 550.105
SDG: W(Q747

Page 2

II. Analyrical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:  ICP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thallium by Trace. Formate, Bromide, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Sulfide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

M. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sample Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control sampies and can be found in the
data summary section of this report:

QCBLK- Quality Controi Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
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Q@uanterra
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Services

Bechtel Hanford Incorporated
November 14, 1995

Project Number: 550.105
SDG: w0747

Page 3

V. Commenis

Percent solids was not determined for the sampies in SDG WO0747. Due to software
configuration, the CLP forms list solid sample result units as " dry weight" and % solids as "
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG WQ747 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Caicium for 9487-003 and 9487-007 and Iron for sampies in the SDG except
sample 9487-003, was interfering with the analysis of most of the elements requested. The
samples were diluted and reanalyzed without interference errors.

The following list of elements had Matrix Spike and Matrix Spike Duplicate recoveries outside
the 80% to 120% range.

MS MSD
Antimony 140.0 183.3
Cadmium 0 16.9
Lead 70.4 72.4
Silver 0 0
Thallium 71.6 71.5
Vanadium 0 25.3

The Relative Percent Difference for the serial dilution for Arsenic (21.1), Calcium (13.4),
Copper (10.6) and Nickel was greater than 10 therefore all associated data was flagged with an
"E "
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Project Number: 550.105
SDG: w0747

Page 4

The Matrix Spike recovery for the Cyanide analysis on sample 9487-001 was outside of the
suggested limits of 75-125%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it’s duplicate on the Cyanide analysis.

The Matrix Spike recovery for the Formate analysis on sample 9487-001 was outside of the
suggested limits of 75-125%.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it’s duplicate on the Phosphate and Bromide
analyses.

The Matrix Spike recovery for the Nitrate, Nitrite and Phosphate analyses on sample 9487-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on the calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Sample 9487-001, it’s duplicate and 9487-010 were manually integrated for Fluoride to level
the baseline.

Samples, 9487-001, -001DUP, -002, -003, -005, -006, -007, -009, and -010 were diluted for
Bromide to reduce the interfering Nitrate peak on the ion chromatogram, resuiting in a higher
detection limit.

6Z4
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 4 o =~

Date Turnasround
Collector D, BowwS Company Contact | Telephons X :d::z
ebiehlharn | O, Thinueain , P, 5. John Dave Encke 373-3461 °
Project Deslgnation v " Sampling Locatlon SAF No.
Conarete Removal Chatrsoterizetion 183-H Soles Evaporation Basin Project B98-108
lce Chest No. Fleld Logbook No. Moethod of Shlpment
o6 Cheet o(f[ ‘7 ’ 2?07. —°/ +133- l * Honnd Dpoll\_f:'! - Government Vehicle
Shipped To Ollsite Property No. BIil of Lading/Alr Bifl No.
Quanteits
Possible Sample ! m ° Preservation Cool Cool Cool Cool None None
Type of Container A q A G A G 9 g G p
No. of Contalnetle) 1 1 1 1 1 1
Spaclal Hendling and/or Stotege Volume
Cool 8 10 4 Degrees Celslue 40 ml. 60 i, o mi. 80 mi. 1iter | 20 mi.
) D)
| S oo [ ox{roee | gl
- SAMPLE ANALYSIS l\; D , ] ( } / / frolude | ] Antons p1A%
VA U - Super- |{Ses ltem See ltem | Aotivity
-/) / c 6 / L) uace _Ji 1 Below snide || Sullide ]| 2 Below Soan
Ssmple No, Matrix* Dete Sampled Time Sempled Skt i e it sid & aatizs ok bodias wale ohiich
BoeNnyzZ () Bs 1-29-95 1345 X X X X X X
BosNyY 3 02| D> o1-29-45 140y X X X X X X
BooNky 03] DS 09-29-495 420 X X X X X X
'BPoNXS 04| ps 04-2945 1421 X X X £ X X
Bobrx L 05| P o4 -2-95 I4sS X k X X X 4
P> A-24-95 1459 X b fbx x| x | x
SPECIAL INSTRUCTIONS Mt
Ston/Piint Names Item 1 - Anaine - ICF -- F, CI, 504, PO4, NO2, NO3, formete andfpH} 8 sgol
ommm./ ) G- DatefMime OFT ;‘3:..".1."’""
- >-~7 jj o2f40% ¢ Redey  (P-2-5T ltem 2 - Gross Alphe, Gross Bets; u-234, -235, -238; Tc-89; Gamms Speo. €L o Budoo
Date/Thine elved By DptefTime W o Weir
oo /295 | 3] ol Y3 D5+ o
Dste/Tlme Recelved By Dete/Time I'JL . mwﬁ
Wi s Wiee
Dete/Time Recelved By Date/Time L=
A g gt
Title DetelTime
Disposed By DeotefTime

0 ‘asd

7600 THd
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Pege 2 of ¢~ _
Bechtel Hantord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Dats Tuinaround
. X Prority
Collector D. Buwrr- 3 Company Contact Telephone Normal
M Muah lhavin s D.54  Tohr Dave Encke 373-2481
Projsot Designation v Sampling Looation SAF No.
‘ Conarete Removel Cherecterizetion 183-H Solar Evaporstion Basin Project _b9s-108
los Chest No. e Field Logbook No. Mathod of Shipment
/:/‘ 9 ErRL "2 -/ Hand Dallvar - Government Vehicle
Shipped To Olfsite Property No. Bill of Lading/Alr BIl No,
Quantstre
Possible Sample Hazarde/Remarke Pressrvation Cool cod | _cool Cool Nons |_None
Typse of Conteiner hl h q a e ﬁ e a P
No. of Containerls) 1 1 1 1 1 1
Special Handling end/or Btorege Vol
Cool Semples 10 4 Degress Celsius oume 40 mi 60mi. | 60l | 6Omi. | 1Uiter | 20mi.
SiY icP
‘ Y Moetale fi \DO‘\
. BAMPLE ANALYS!S (! H / l] include | Anlons )
1D Bes | See | Activi
DILCIC ! ol o PO R v oy
Sample No. Matrix® Dste Bampled Time Sampled | BIGEIPIINPN IR0 Maid pilhid L i 54
Bot oy g 07l _ps 04-24-95 14312 X X X X X ¥
| Bograyt— |af2a/a5 P4
BoenYo 03| D3 04-24-9< 1515 X Il x|l x X | ¥
BormYy (4] P o9 -29-9%5 1513 X x| X K X X
Boen{2I0] DS %-29-95 1515 Kyl x XYILX | X | x
Jool] [ool] jo0d | |0J]
o SPECIAL INSTRUCTIONS Mot
3 'n o e - Slgn/Pilnt """"(/r resy—] o™ } - Anolns - ICF - £, €1, S04, PO, NO2, NO3, foimate and pH ES t5at
elinqule y ate{Time =4 Dt . o Sodirent
ot i ass o4 )/ T 13¢d ':’Ll"-}"‘;r ltem 2 - Grose Alpha, Gross Beta; u-234, -235, -238; Tc-89; Gamma Speo. SL » Sludge
't ¢ Date, §l :%ﬂu
slinquished By “DetefTims Recelved By ?:ﬁw.
é - DetefTime Recelved By Date/Time v Eg&
gr:\, 51 Recelved By Tivle Dete/Time —
\" -~
g E ! Disposal Method Disposed By . Date/Timse
X :
CN
>~

0 ‘A9Y

72600-THH
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WHC-SD-EN-SPP-002, Rev. 2 Rev. 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
VALIDATION A B @ D E
LEVEL:
pROJECT: |22 -H Basta <1 | oara packase: {ADT7H T - (DES
VALIDATOR: . (£ eF 200 Lae: (U TEC LA DATE: {Z/1H (35S

CASE: SDG:
oA

ANALYSES PERFORMED
%LPIICP O CLP/GFAA 0O CLPHo O CLP/Cyanide (m} a
.XSW-84BIICP 0 SW-B46/GFAA 0 SW-846/Hg 0 sw-846 (m] o
Cyanide
sapLes/marRIx CDYK 2 EDENXE  EDGNKY 20tvs

A s A !
{/71) NN

i (T

” v PNy R Al
POGAN XY tYHNND BN |

A~/ N :
FhoNYE DUt SNDS

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?

Is a case narrative present?

Comments:

e )
4 ﬁgi</No

N/A

................ /\Y_GSJ No N/A

2. HOLDING TIMES

A le holding ti table? Yes N/A
re sample ho ing TMmeS aCCeptan!ies! o+ « o o o o o o o o o = Q_ES/ (o]
. Comments:
029
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . . . .« .« ¢« ¢ ¢ ¢ o . Yes
Are ICP interference checks acceptable? . . . . . . . . . .. . Yes
Were ICV and CCV checks performed on all instruments? . . . . . Yes
Are ICV and CCV checks acceptable? . .. . ... ... ... . Yes
Comments:

4. BLANKS :
Were ICB and CCB checks performed for all applicable analyses? Yes No ggér‘<
Are ICB and CCB results acceptable? . . . . . . ¢« « ¢« o ¢ o .. /{g;i No

Were preparation blanks analyzed? . . . . . . . . . .. ... (_Yes . No N/A

Are preparation blank results acceptable? . . . . .. . . . .. Yes)' No N/A

Were field/trip blanks analyzed? . ... ... . ... .... Yes \\Eg///N A

Are field/trip blank results acceptable? . . . . ... .. .. Yes No \ﬂ!&fj)

Comments:

5. ACCURACY

Were spike samples analyzed? . . . . . . . ¢ ¢ ¢ v v v v« .. Yes

Are spike sample recoveries acceptable? . . . . . . . . . . ..

Were laboratory control samples (LCS) analyzed? . . . . .. ..

Are LCS recoveries acceptable? . . . . ... ... ... ...

tomments:

e thy ®a@ Lo S, "4 o T Voo rutsid 1
_\!Yr‘r"*z., /‘“;(:':‘\,(‘-L(_"@\-\' (\’q\\T‘ -”‘(‘/) /ﬁ‘(/‘-‘ d ‘*{“P(\Q\p
W e A c'mfoi A 7@(@1\\0@ .

s TolS ﬂ')v '\9 ()r 3 n‘rk:“‘/ 2

A A ‘ rﬁy}-h%é—rﬁ&‘c_.&q_ =
7 S L - /'\\_ AP R Ao r

I "—'ﬁ"“?/\""r"*??t“—j'? ,(r”,\ ~J\\’; He(a 6f7(9

/
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BHI-00922

Rev. 0
U.S. EPA - CLP
5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
BOGNX2S
Lab Name: QUANTERRA MO ' Contract: 550.105
Lab Ccde: ITMO__ Case No.: SAS No.: SDG No.: W0747 .
Matrix (soil/water): SOIL__ Level (low/med): LOW
% Solids for Sample: 100.0.
Concentration Units (ug/L or mg/kg dry weight): MG/KG
Control TN L
Limit Spiked Sample Safmple Spike
Analyte %R Result (SSR) C| Result (SR) C| Added (SA) %R Ql M
ATumiInum_ B — ' _|NR
Antimony [80-120_ 69.9850_|B 69.0000|0 50.00| _d40.04N|p_
Arsenic__|80-120_ | 209.2710_ | _|_____40.3700{ _ 200.00 84.5|_|P_
Barium 80-120_ 217.0530_| " —24.5950||_200.00|_96.2||p”
Beryllium|80-120_ | __5.3390°| 7|7~ 0.5790|B|T____5.00|_9s5.2|"(P_
Cadmium__|80-120_ 15.5225_|B 17.6200(B 5.00|C-42.0|N|P_
Calcium___ _ _ _|NR
Chromium_ 1419.7225_|_ 1488.2675|_ 20.00| _-342.7|_|P_
Cobalt 80-120__ 80.3600_|B 38.7125|B 50.00 83.3|_|P_
Copper T B14.1950_|_|____817.5950|_|______25.00|_-13.6|_|P_
Iron _ _ _|NR
Lead 80-120 36.5920 1.3780 50.00 70.4)N|P
Magnesium ~ - _ _42“‘;:1__N§
Manganese 8643.3750_|_ 8907.9950 | 50.00| _-529.2|_|P_
Nickel 743.2970_ || 694.6250| | ___ 50.00 97.3|_|p”
Potassium _ _ _INR
Selenium_|{80-120_ T51.5040_|_ 0.2600|T 200.00 75.8|_|P_
Silver 80-120_ 15.0000_|U 15.0000(0 5.00 0.0({N{P_
Sodium _ _ _|NR
Thallium_|80-120_ T43.1470_|_ 0.4100|0 200.00 71.6)N|P_
Vanadium_|80-120_ 10.7500_|U 10.7500|U 50.00 U.0}N|P_
Zinc 80-120_| ____ 117.5330_|_|____ _71.0650| |____50.00|___327%|_|P_
B h A e A
Comments:
FORM V (Part 1) - IN SW-846
033 A

0062057~
G-49

H {
P rarel



U.S. EPA - CLP

BHI-00922

Rev. 0
7
LABORATORY CONTROL SAMPLE
Lab Name: QUANTERRA MO Contract: 550.105
.ab Code: ITMO Case No.: SAS No. : SDG No.: W0747
50lid LCS Source: ERA
A\queous LCS Source:
Aqueous (ug/L) Solid (mg/kg)
Analyte True Found %R True Found Limits %R
Aluminum_ ~ 6000.0|__4980.7]_|__3600.0]_ 8400.0] 83.0
Antimony 27.8 34.9 14.0 117.0{2125.5
Arsenic__ 67.7 79.6 41.0{°__105.0(117.6
Barium 187.0 175.9 131.0 243.0{_94.1
Beryllium 57.5 54.5 35.0 81.0]_94.8
Cadmium__ 110.0 108.2 55.0 166.0| 98.4
Calcium__ __2040.0|__2055.4 __1220.0|__2860.0|100.8
Chromium_ 189.0 149.2 95.0 265.0K 78.9
Cobalt 87.0 81.4 43.0 130.0]_93.6
Copper 141.0 131.4 84.0 200.0| 93.2
Iron —10800.0|__8789.9|_|__7020.0|15100.0{ " 81.4
Lead 100.0 88.7 55.0 140.0¢( 88.7
Magnesium ~ 2050.0|_1663.3|_|_1200.0|__3080.0{ 81.1
Manganese 294.0 266.8 206.0 383.0{_90.7
Nickel 79.6 74.9 40.0 112.0)_954.1
Potassium ~ 2130.0|__1907.2||T_1280.0{__2770.0|_89.5,
Selenium_ 59.1 105.5 54.0 149.0(106.5
Silver 124.0 133.6 62.0 186.01107.7
Sodium ~ 2527.0|__1473.0| | 2021.6| _3032.4C58.
Thallium_ 267.9 268.2 213.6 320.41100.1
Vanadium_ 84.8 72.2 59.0 115.0|_85.1
Zinc 197.0 184.8 58.0 280.0|_93.8
Co oMo AU Sanplas
N A
e a8
6b’6&3M%4/699N¥&
o 2 e
FORM VII - IN ard BUGNTZ.
SW-846
2 -/ ~—
034 [ 12/
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MEMORANDUM
TO: 183-H Basin D&D, Surface Removal Project QA Record December 21, 1995

n
FR: Heidi Gregerson, Golder Associates Inc.“&\b

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747GEN.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data package
W0747-QES prepared by Quanterra Environmental Services. Sample information is provided in
the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGNX2 RAI DRUM SOLIDS
BOGNX3 C?-lEEbl:'{EISTRY DRUM SOLIDS
BOGNX4 DRUM SOLIDS
BOGNXS5 DRUM SOLIDS

C T 4
BOGNX6 SEE ATTACHMEN DRUM SOLIDS
BOGNX7 DRUM SOLIDS
BOGNXS DRUM SOLIDS
BOGNYO i DRUM SOLIDS
BOGNY1 DRUM SOLIDS
BOGNY2 : DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work (WHC
1994) and validation procedures (WHC 1993). Attachments | through 5 provide the following
information as indicated below:

Auachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Aunachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.
Accuracy. Goals for accuracy were met.

Completeness. The data package was complete for all requested analyses. A total of ten samples
were validated in this data package with a total of 110 determinations reported, 101 of which were

621
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Data Package ID: W0747-QES Analvsis; GENERAL CHEMISTRY

deemed valid. This results in a completeness of 92 percent, which meets the 90% objective of the
work plan.

Detection Limits. Detection limit goals were met for all the sample resuits.
MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Holding Times
i The holding time for ortho-phosphate was exceeded for all samples by greater than
twice the limit and associated samples were qualified accordingly. Attachments 2

and 5 provide a summary of data qualifications appiied and supporting
documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Tim
. The holding time for pH, nitrate, nitrite, and ortho-phosphate was exceeded by
greater than twice the limit. Attachments 2 and 5 provide a summary of data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, Purchase
Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 7, 1994;
Westinghouse Hanford Company, Richland, Washington.
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Validated Data Summary, Data Package: W0747-QES

G

D

—

[

Sample # BOGNX2 BOGNX3 BOGNX4 BOGNX5 BOGNX6 BOGNX7 BOGNXS8
Date 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid
Comments
Parameter] Units Results Q Results Q Resuilts Q Results Q Results Q Results Q Results Q
NO3] UG/G 104 ] 549 J 379 J 84 J 160 J 341 J 374 ]
NO2] UG/G 6.04 ] 9.45 ] 109 ] 4.39 ] 219 ] 109 ] 5.15 ]
ORTHO-PO4| UG/G 4.96 UR 493 UR 495 UR 4.96 UR 499 UR 4.95 UR 498 UR
S04f UG/G 120 441 749 225 323 623 109
CL} UG/G 117 8.59 488 216 8.91 337 477
F| UG/G 334 62.3 91.5 837 T 158 283 80.9
BR} UG/G 496 u 123 U 124 U 2.48 U 125 U 248 U 125 U
pH pH 11.72 J 11.04 J 10.87 ] 11.24 J 11.25 ] 9.74 ] 12.12 ]
SULFIDE| UG/G 16.1 10.1 U 109 U 413 2 75.9 88.9
FORMATE| UG/G 11.8 17.2 9.98 U 498 U~ 12 216 4.96 U
CN| UG/G 05 U 1.82 05 U 0.69 049 U 1.68 1.03
The decimal places shown do not reflect the precision reported by the laboratory. .ff \,‘(’ o 1"1 ¢ d

Ll 2
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Validated Data Summary, Data Package: W0747-QES

Sample # BOGNYO0 BOGNY1 BOGNY2
Date 9/29/95 9/29/95 9/29/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid
Comments
Parameter| Units Results Q Results Q Results Q
NO3} UG/G 40 J 431 J 689 J
NO2| UG/G 1.66 J 19.8 ) 8.84 ]
ORTHO-PO4] UG/G 9.47 J 4.99 UR 4.67 UR
504 UG/G 198 396 151
CL] UG/G 227 58.2 59
F| UG/G 28.8 76.2 206"
BR| UG/G 246 8) 249 U 11.7 8)
, PpH pH 9.55 J 11.25 ) 12.19 ]
SULFIDE| UG/G 245 78.1 187
FORMATE| UG/G 496 U 7.81 427
CN}] UG/G 0.49 U 0.5 8) 1.05
The decimal places shown do not reflect the precision reported by the laboratory.
gL AT

0 'A%
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Quanterra-Richland

BHI-00922
Rev. 0

@uanterra
i eal

Environmen

P.0. Box 1970 Services
Richland, WA 99352
. Project: 550.105
ey i W
Matrix: SOLID Report Date : 10/16/95
Client Quanterra 8lank Sample Prep. Analyses Detection
10 10 Aratyte CAS Number Nane Date Date Result Unit Qual. Limit Dil.
BOGNX2 9487-001 Bromide 24959-67-9 QCBLKB0L28-2 10712795 10712795 4.96 UG/¢ U 4.96 2
BOGNX2 9487-0010UP  Bromide 24959-67-9 0CBLKBOL28-2 10/12/95 16/12/95 4.9 UG/G U 4.9 2
BOGNXZ 9487-001HS Bromide 24959-67-9 QCBLKB0L28-2 10/12/95 10/12/95 109 XREC 5
BOGNC 9487-002 Bromide 24959-67-9 QCBLKBO4ZB-2 10712795 10712795 12.3 UG/G U 12.3 5
BOGNX4 9487-003 Bromide 24959-67-9 QCBLKB0428-2 10/12/95 10/12/95 1.4 UG/E U 2.4 5
BOGNXS 9487-004 8romide 24959-67-9 QCBLKBO428-2 10712795 10712/95 2.48 UG/& U 2.48 1
BOGNXS 9487-005 Bromide 24959-67-9 QCBLKB0428-2 10712/95 10/12/95 12.5U6/6 U 12.5 5
BOGNX7 9487-006 8romide 24959-67-9 QCBLKBD428-2 10/12/95 10/12/95 26.8 UG/G U 2.8 10
BOGKXB 9487-007 Sromide 24959-67-9 QCBLKBO428-2 10/12/95 10/12/95 1Z.5 W6/ v 12.5 5
BOGNYO 9487-008 Bromide 24959-67-9 QCBLKB04L28-2 10712795 10712795 2.46 UG/G U 2.46 1
BOGNY1 9487-009 Bromide 24959-67-9 QCBLKBO428-2 10712795 10712795 2.9 UG/G U 26.9 10
BOGNY2 9487-010 8romide 24959-67-9 QCBLKBO428-2 10712795 10/12/95 11.7 U6/6 U 1.7 H
NA QCBLKS0428-2  Bromide 24959-67-9 QCBLKB0428-2 10/12/95 10/12/95 2.50 UG/G U 2.50 1
NA QCLCS30428-2  Bremide 24959-67-9 QCBLXBO428-2 10/12/95 10/12/95 99 XREC 1
2/ - - Pl
60 [l DTS
0469062
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Quanterra
auancerre-dichtand Sers™
Richland, WA 99352

. Project: 550.105
Category: CHLORIDE . Sample Date : 09/29/95

Method: EPA 300.0 Receipt Date : 10/02/95

Hetrix: SOLID - Report Date : 10/16/95
Client Quanterra Blank Sample Prep. Analyses Detection

) 10 Analyte CAS Number Neme Date Date Result Unit oual. Limit Dil.
B0z 9%87-001 “Chioride 16887-00-6 OCBLKBO4ZB-2  10/12/95 10/12/95 1.7 W6/6 9% 1
BoGI2 9487-0010UP Chloride 16887-00-6 QCBLK80428-2 10/12/95 10712795 10.7 UG/G 2.00 1
BOGRX2 9487-001MS Chloride 16887-00-6 QCBLXBDL2B-2 10/12/95 10/12/95 100 %REC 5
806G $487-002 Chloride 16887-00-6 QCBLXB0428-2 10/12/95 10/32/95 8.59 UG/G 1.97 1
BOGRX4 . 9487-003 Chloride 16887-00-6 QCBLKB0428-2  10/12/95 10/12/95 48.8 UG/G 1.98 1
BOGIXS 9487-004 Chioride 16887-00-6 QCBLKB0428-2 10/12/95 10/12/95 21.6 UG/G 1.98 1
BOGRXS 9487-005 Chloride 16887-00-6 ACBLKB0428-2 10/12/95 10/12/9% 8.91 LVG/G 2.00 1
BOGIX7 9487-006 Chioride 16887-00-6 QCBLKB04L23-2 10/12/95 10/12/95 33.7 UG/G 1.98 1
BOGNXS8 $487-007 Chloride 16887-00-6 QCBLKB0428-2 10/12/95 10/12/95 4.77 UG/G 1.99 1
BOGNYO 9487-008 Chloride 16887-00-6 QCBLK80L28-2 10/12/95 10/12/95 22.7 Uc/G 1.97 1
BOGNY1 9487-009 Chloride - 16887-00-6 QCBLK80L28-2 10712/95 10/12/95 58.2 UG/G 20.0 10
BOGNY2 9487-010 chloride 16887-00-6 QCBLKB0L28-2 10/12/95 10/12/95 59.0 UG/G 9.35 5
NA QCBLXB0428-2 Chloride 16887-00-6 QCBLKB0L28-2 10/12/95 10/12/95 2.00 UG/G U 2.00 1
A QCLCS80428-2 Chloride 16887-00-6 QCBLKBO42B-2 10/12/95 10/12/95 98 XREC 1

R N T IOy
021 LAl s A =
60662063
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Quanterra
e oniand e
Richland, WA 99352

. Project: 550.105
Category: FLUORIDE Sample Date : 09/29/95

Method:z EPA 300.0 Receipt Date : 10/02/95

Matrix: SOLID Report Date : 10/16/9S
Client Quanterra » Blank Sample Prep. Analyses Detection

1D 10 Analyte CAS Number Name Date Date Result Unit Qual. Limit Dil.
soaNz 9%37-001 Fluoride 16984-48-8 QCBLKBO4ZB-2  10/12/95 10/12/95 3.5 UG/G 7]’— 0.% 1
BOGNX2 9487-0010UP Fluoride 16984-48-8 QCBLKBO42B-2 10712795 10/12/95 3.58 UG/G 1.00 1
BOGHX2 9487-001Ms Fluoride 16984-48-8 QCBLXB0LZ2B-2 10/12/95 10/12/95 129 XREC 1
B0GNG %87-002 Fluoride 16984-48-8 QCBLKBOLZB-2  10/12/95 10/12/95 &3 us/e A 9. 10
BOGNX4 9487-003 Fluoride 16984-48-8 QCBLKBO04L28-2 10/12/95 10/12/95 91.5 UG/G 7‘ 4.95 .5
BOGUXS 9487-004 Fluoride 16984-48-8 QCBLKB0428-2 10/12/95 10/12/95 83.7 UG/G ,{- 1.98 2
BOGNX6 9487-005 Fluoride 16984-48-8 QCBLKB0428-2 10712795 10/12/95 158 UG/G ?L 4.99 S
BOGNXT7 $487-006 Fluoride 16984-48-8 QCBLK80428-2 10/12/95 10712/95 283 UG/G # 9.90 10
BOGNX8 $487-007 Fluoride 16984-48-8 QCBLKBD42B-2 10/12/95 10/12/95 80.9 UG/G ;f' 4.98 5
80GNYO . %87-008 Fluoride 16984-48-8 QCBLKB0428-2 10/12/95 10/12/95 28.8 uG/G }L 0.99 1
80GNY1 9487-009 Fluoride 16984-48-8 QCBLKBO428-2 10/12/95 10/12/95 76.2 UG/G T 9.98 10
BOGKY2 9487-010 Fluoride .16984-48-8 QCBLXBOL28-2 10/12/95 10/12/95 20.5 UG/G # 4.67 5
NA QCcBLK80428-2  Fluoride 16984-48-8 QCBLKBO428-2 10/12/95 10/12/95 1.00 UG/G U 1.00 1
NA QCLCS80428-2  Fluoride 16984-48-8 QCBLKBO42B-2 10/12/95 10/12/95 97 ZREC 1
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Category: Nitrate Sasple Date : 09/29/95
Method: EPA 300.0 Receipt Date : 10/02/95
Katrix: SOLID Report Date : 10/16/95
Client Quanterra Blank Sample Prep. Anslyses Detection
10 0 Anatyte CAS Mumber Kame Date Date Result Unit nunl.Q Limit Dil.
B0GNX2 T 9487-001 Hitrate-N 1%797-55-8 QCBLKBO42B-2 10/12/95 10/12/95 106 UG/G / NS 3.57 20
BOGNX2 9487~-001DUP Nitrate-N 14797-55-8 QCBLKBO42B-2 10/712/95 10/12/95 89.3 UG/G 3.99 20
BOGNX2 9487-001MS Nitrate-N 16797-55-8 QCBLKBO428-2 10/12/95 10712795 0 XREC 20
BOGNX3 9487-002 Nitrate~-N 14797-55-8 QCBLKB0428-2 10/12/95 10/12/95 549 UG/G6 / J 19.7 100
——
BOGNX4 9487-003 Nitrate-& 14797-55-8 QCBLKEOL28-2 10/12/95 10/12/95 IPusse / J 19.8 100
BOGNXS 9487-004 Nitrate-R 14797-55-8 QCBLKBO428-2  10/12/95 10/12/95 8&.0us/c / J 3.97 20
-
BOGNXS 9487-005 Nitrate-N 14797-55-8 QCBLKB042B-2 10712795 10712795 160 UG/G /- 4.99 25
BOGNX7 9487006 Nitrate-d 14797-55-8 QCBLKBO42B-2  10/12/95 10/12/95 “iueze / - 19.8 100
BOGNX8 9487-007 Nitrate-N 14797-55-8 QCBLKBO428-2 10/712/95 10/12/95 k13 us/G / \\ 1%.9 100
80GNYO . 9487-008 Nitrate-N 14797-55-8 QCBLKBOL28-2 10/12/95 10/12/95 40.0 UG/G / :- 0.99 ]
80GNY1 9487-009 Nitrate-N | 14797-55-8 QCBLKBOS05-2 10713795 10713795 431 uG/6 / -j 20.0 100
BOGNY2 $487-010 Nitrate-N 14797-55-8 QCBLKBO4ZB-2 10712795 10/12/95 689 uG/G / S/ 37.6 200
NA QCBLKBO428-2  Nitrate-N 14797-55-8 QCBLKBO0428-2 10/12/95 10/12/95 0.20 UG/G VU 0.20 1
NA QCBLKBO0505-2 Mitrate-N 14797-55-8 QCBLKB0505-2 10/13/95 10/13/95 0.20 UG/G U 0.20 1
HA QCLCSB0428-2  Kitrate-N 14797-55-8  QCBLXBD42B-2 10/12/95 10/12/95 100 XREC 1
NA QCLCS80505-2  Nitrate-N 14797-55-8 QCBLK80505-2 10/13/95 10/13/95 100 XREC 1
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. Project: 550.105 '
Category: Nitrite Sampie Date : 09/29/95
Method: EPA 300.0 Receipt Date : 10/02/9%
Matrix: SOLID Report Date : 10/16/95
Ctient Quanterra 8lank Sampie Prep. Anatyses Detection
10 10 Anatyte CAS Number Name Date Date Result Unit aul.(r; Limit Oil.
BOGNXZ 94%87-001 Nitrite-N 14797-65-0 QUBLKBO42B-2 10712795 10712795 6.04 UG/G /7 Tow 2
B0GINX2 9487-001DUP Nitrite-N 14797-65-0 QCBLKBOLZB-2 10/12/95 10/12/95 5.14 UG/G 0.40 2
BoGNX2 $487-001MS Ritrite-N 14797-65-0 QCBLKBO428-2 10712795 10/12/95 60 XREC 5
BOGIG 9487-002 Nitrite-n 4797-65-0 QCBLKBO428-2  10/12/95 10/12/95 45U/ , T 0.9 5
BOGNX4 9487-003 Nitrite-N 14797-65-0 QCBLKB0428-2 10/12/95 10/12/95 10.9 UG/G / f 0.99 5
BOGNXS 9487-004 Nitrite-N 14797-65-0 QCBLKB0428-2 10/12/95 10/12/95 4.39 UG/G / I 0.40 2
BOGNX6 9487-005 Nitrite-N 14797-65-0 QCBLKBO428-2 10/12/95 10/12/95 2.19 UG/e / : 0.20 1
BOGNX7 9487-006 Nitrite-N 14797-65-0 QCBLKBOL28-2 10712795 10/12/95 10.9 UG/G / “_ 1.98 10
BOGNXS 9487-007 Nitrite-N 14797-65-0 QCBLKBOL28-2 10712795 10/12/95 5.15 ue/e / g 1.00 H
BOGNYO 9487-008 Nitrite-N 14797-65-0 QCBLKB0428-2 10/12/95 10/12/95 1.66 UG/G / :r 0.20 1
BOGNY1 9487-009 Nitrite-N 14797-65-0 QCBLXB0428-2 10712795 10/12/95 19.8 uG/¢ / 5 2.00 10
BOGNY2 9487-010 Nitrite-N 14797-65-0 QCBLKB0428-2 10/12/95 10/12/95 8.84 U/ / < 0.93 5
NA QCBLKBO42B-2  Nitrite-N 14797-65-0 QCBLKBOL28-2 10/12/95 10/12/95 0.20 UG/6 U 0.20 1
NA QCcLCS80428-2  Nitrite-N 14797-65-0 QCBLKBO428-2  10/12/95 10/12/95 106 XREC 1
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Category: Orthophosphate Sample Date : 09/29/95

Method: EPA 300.0 Receipt Date : 10/02/95

Matrix: SOLID Report Date : 10/16/95
Client Quanterra Blank Sample Prep. Analyses Detection

10 1D Analyte CAS Number Name pate  Date Result Unit Qual. - Limit Dil.
BOGNXZ 487-001 Ortho-Phosphate 14265-44-2 QCBLEBO4ZB-2  10/12/95 10/12/95  &.96 UG/G M u%. 4.96 1
BOGHX2 9487-0010UP  Ortho-Phosphate 14265-44-2 QCBLKBO42B-2  10/12/95 10/12/95 499 UG/ U &% 1
BOGNX2 9487-001MS Ortho-Phosphate 14265-44-2 CCBLKB0428-2  10712/95 10/12/95 0 mec 1
BOGNS 9487-002 Ortho-Phosphate 14265-44-2 QCBLKBO428-2  10712/95 10/712/95 aosuere & v oes 1
BOGNX4 9487-003 Ortho-Phosphate 14265-44-2 QCBLKEOS28-2  10/12/95 10/12/95 495 Ua/G6 ¥ Uil 4.95 1
BOGNXS 9487-004 Ortho-Phosphate 14265-44-2 QCBLKBO428-2  10712/95 10/12/95 6.96 UG/6 ¥ i1 4.9 1
BOGNXS 9%87-005 Ortho-Phosphate 14265-46-2 GQCBLKB0428-2 - 10/12/95 10/12/95 w99 ues il 499 1
80GHXT 9487-006 Ortho-Phosphate 14265-44-2 QCBLKBOL2B-2  10/12/95 10/12/95 4.95 ue/c i a5 1
B0OGNX8 94,87-007 Ortho-Phosphate 14265-44-2 QCBLKBO428-2  10/12/95 10/12/95 4.%8 uese YA i~ 4.98 1
BOGNYO 9487-008 Ortho-Phosphate 14265-44-2 OCBLKBO428-2  10/12/95 10/12/95 9.47 UG/G  , N 1
BOGHY1 9487-009 ortho-Phosphate 14265-44-2 QCBLKB0428-2  10/12/95 10/12/95 4.99 UGrs ) 1
BOGNY2 9487-010 Ortho-Phosphate 14265-44-2 QCBLK80428-2  10/12/95 10/12/95 4.67 UG/ M i} Toier 1
NA QCBLKB0428-2  Ortho-Phosphate 14265-44-2 QCBLKB0428-2  10/12/95 10/12/95 5.00 UG/G U 5.00 1
NA QCLCS80428-2  Ortho-Phosphate 14265-44-2 QCBLK80428-2  10/12/95 10/12/95 103 XREC 1
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 Category: SULFATE Sample Date : 09/29/95
Kethod: EPA 300.0 Receipt Date : 10/02/95
Matrix: SOLID Report Date : 10/16/95

Client Quanterra Blank Sample Prep. Analyses Detection
)] ] Analyte CAS Number Mame Date Date Result Unit Qual. CLimit Dil.

BOGD@ $487-001 Sulfate 1%808-79-8 QCBLKBO4eB-2  10/12/95 1071295 120 UG/G 4.9 1

B0GNX2 $487-001DUP Sul fate 14808-79-8 QCBLXBO428-2 10712795 10/12/95 118 UG/G 4.99 1

BOGNX2 9487-001MS Sulfate 14808-79-8 QCBLKBO428-2 10/12/95 10/12/95 75 XREC 5

BOGNS 9487-002 Sul fate 14808-79-8 QCBLKBO428-2 10/12/95 10712/95 441 UG/G 2.7 5

BOGKX4 9487-003 Sulfate 14808-79-8 QCBLXBO428-2 10712795 10/12/95 749 UG/G 26.7 5

BOGNXS 9487-006 Sulfate 14808-79-8 QCBLKB0428-2 10/12/95 10712/95 225 UG/G 9.91 2

BOGNXS 9487-005 Sulfate 14808-79-8 QCBLKB0428-2 10/12/95 10/712/95 323 UG/G 26.9 5

BOGNX7 9487-006 Sulfate 14808-79-8 QCBLXB0428-2 10/12/95 10/12/95 623 UG/G 49.5 10

BOGNXS 9487-007 Sulfate 14808-79-8 QCBLKB0428-2 10/12/95 10712/95 159 uG/6 4.98 1

80GNYO . 9487-008 Sulfate 14808-79-8 QCBLKB0428-2 10/12/95 10/712/95 198 UG/G 26.6 5

BOGNY1 9487-009 Sul fate 14808-79-8 QCBLKB0428-2 10/12/95 10/12/95 396 UG/G 49.9 10

BOGNY2 9487-010 Sulfate 14808-79-8 QCBLKB0428-2 10712795 10712/95 151 UG/G 3.4 5

WA QCBLKB0428-2  Sul fate 14808-79-8 QCBLK20428-2 10/12/95 10/712/95 '5.00 UG/G U 5.00 1

NA QCLCSB0428-2  Sulfate 14808-79-8 QCBLKB0428-2 10/12/95 10/712/95 93 XREC 1
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Category: pH EPA 9045 Sample Date : 09/29/95
Nethod: EPA 9045 Receipt Date : 10/02/95
Matrix: SOLID Repart Date : 10/16/95
Client Quanterra Slank Sample Prep. Analyses etection
10 10 Analyte CAS Number Name Date Date Resutt Unit Oml.c Limit  Dil.
20602 9%87-001 pH €-008 SCRUBDTS0-1T 0/ /1 TR/ 1
BOGIDR2 9487-0010UP pH €-006 QCBLXBO0150-1 10/11/95 10/11/95 11.68 PH 1
8OGN3 9487-002 pH c-006 QCBLXB0150-1 10/11/95 10/11/95 11.06 PR / j 1
BOGNX4 9487-003 pH €-006 QCsLXB0150-1 10711795 10/11/95 10.87 P4/ T 1
BOGNXS 9487-004 pH c-006 QCBLXB0150-1 10711795 10/11/95 1n.2em / T 1
BOGMXS 9487-005 pH C-006 QCBLXB0150-1 10/711/95 10/11/95 11.25 Pk, J 1
BOGMXT 9487-006 pH C-006 QCBLKB0150-1 10711/95 10/11/95 9.7 Pn / J 1
-~
BOGIXE 9487-007 pH C-008 QCBLKB0150-1 10711795 10/11/95 12.12 P/ - 1
BOGNYO $487-008 pH C-006 QCBLKB0150-1 10/11/95 10/11/95 9.55 PH rs I 1
BOGNY1 9487-009 pH C-006 QCBLK80150-1 10/11/95 10/11/95 1.2 P [/ j- 1
BOGNY2 9487-010 pH C-006 QCBLXBO150-1 10711795 10/11/95 12.19 PH S J 1
NA QCBLKX80150-1 pH C-006 QCBLXB0150-1 10/11/95 10711795 5.16 PY 1
7y - L) —
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Category: Sulfide EPA 9030 Sample Date : 09729795
Nethod: EPA 9030 Receipt Date : 10/02/95
Natrix: SOLID Report Date : 10/16/95
Client Quanterra 8lank Sample Prep. Analyses Detection
10 10 Analyte CAS Number Name Date Date Result Unit oQual. Limit Dil.
80GI2 9%87-001 Sulfide 18496-25-8 QCBLK79821-1  10/06/95 10/06/95 6.1 UG/6 0.1 1
B0GNIX2 9487-001DUP Sulfide 18496-25-8 QCBLX79821-1 10/06/95 10/06/95 19.1 UG/G 10.0 1
BOGR 9487-001MS Sutfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 111 XREC 1
8063 9487-002 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 10.1 UG/G U 10.1 1
BOGNX6 9487-003 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 10.9UG/G U 10.9 1
B0GNXS $9487-004 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 41.3 UG/G 10.2 1
BOGNXS 9487-005 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 26.0 UG/G 10.4 1
BOGHX7 9487-006 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 75.9 UG/G 10.9 1
BOGNX8 9487-007 Sul fide 18496-25-8 QrBLK79821-1 10/06/95 10/06/95 88.9 uG/G 10.6 1
BOGNYO 9487-008 Sulfide 18496-25-8 QCBLX79821-1 10706795 10/06/95 26.5 UG/G 10.3 1
BOGNY1 9487-009 Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 78.1 UG/G 10.9 1
BOGNY2 9487-010 Sul fide 184956-25-8 QCBLK7YE21-1 10/06/95 10/06/95 187 UG/G 10.3 1
NA QcBLK79821-1  Sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 10.7uU6/6 U 10.7 1
NA QcLCs79821-1  sulfide 18496-25-8 QCBLK79821-1 10/06/95 10/06/95 99 ZREC 1
g |
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°Category: Formate EPA 300.0 Sample Date : 09/29/95
Method: EPA 300.0 Receipt Date : 10/02/95
Matrix: SOLID Report Date : 10/16/95
Client Quanterra Blank Sample Prep. Analyses Detection
10 0 Analyte CAS Number Name Date Date Result Unit Qual. Limit 0il.
B0G0E 9487-001  Formate 00-00-0  QCBLKB0179-1 10710795 10710795 11.8 UG/G 5% 1
80GHX2 9%87-0010UP Formate 00-00-0 QCBLKBO179-1 10/10/95 10/10/95 13.6 UG/G 5.00 1
80GIDR 9487-001Ms Formate 00-00-0 QCBLXB0179-1 10/10/95 10/10/95 126 XREC 1
80603 9487-002 Formate 00-00-0 QCBLKE0179-1 10/10/95 10/10/95 17.2 UG/G 4.94 1
BOGNXL 9487-003 Formate 00-00-0 QCBLKBO357-1 10/11/95 10/11/95 9.98 UG/G U 9.98 2
BOGNXS 9487-006 Formate 00-00-0 QcBLK80179-1 10/10/95 10/10/95 498 UG/G U 4.98 1
BOGNX6 9487-005 Formate 00-00-0 QCBLXBO357-1 10/11/95 10/11/95 12.0 UG/G 9.73 2
BOGHX7 9487-006 " Formate 00-00-0 QCBLK80357-1 10/11/95 10/11/95 21.6 UG/G 9.79 2
BOGNXS 9487-007 Formate 00-00-0 QCBLX80179-1 10/10/95 10/ 10/95 496 UG/G U 4.96 1
BOGNYO . 9487-008 Formate 00-00-0 QCBLKBO179-1 10/10/95 10/10/95 4.96 UG/G U 4.96 1
BOGNY1 $487-009 Formate 00-00-0 QCBLKB0179-1 10/10/95 10/10/95 7.81 UG/G 4.96 1
80GNY2 9487-010 Formate 00-00-0 QcBLXBO179-1 10/10/95 10/10/95 42.7 UG/G 4.78 1
NA QCBLKB0179-1 Formate 00-00-0 QCBLK80179-1 10/10/95 10/10/95 5.00UG/6 U 5.00 1
HA QCBLXB0357-1 Formate 00-00-0 QCBLKBO357-1 10/11/95 10/11/95 5.00 UG/6 U 5.0D 1
NA QCLCSB0179-1  Formate 00-00-0 QCBLKBO179-1 10/10/95 10/10/55 110 XREC 1
WA QcLes8o3s57-1 Formate 00-00-0 QCBLK80357-1 10/11/95 10/11/95 115 XREC 1
7y g
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13715 Rider Trail North
Earth Cinv, Missourt 63043

314 298-8366 Telephone
314 208-8757 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352
November 14, 1995
Attention: Joan Kessner
Project number.. , : 4 550.105
Date Received by Lab : October 2, 1995
Number of Samples : .« Ten(10) - -
Sample Type : Solid
SDG Number : w0747
Data Deliverable : Summary

I. Introduction

On October 2, 1995, ten (10) water‘samplcs were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following
laboratory ID numbers to correspond with the specific client ID's:

St Louis [ BHI ID Richland ID  Matrix Date of Receipt
9487-001 BOGNX2 51001001 Solid 10/02/95
9487-002 BOGNX3 51001002 Solid 10/02/95
9487-003 BOGNX4 51001003 Solid 10/02/95
9487-004 BOGNXS5 51001004 Solid 10/02/95
9487-005 BOGNX6 51001005 Solid 10/02/95
9487-006 BOGNX7 51001006 Solid 10/02/95
9487-007 BOGNX8 51001007 Solid 10/02/95
9487-008 BOGNYO 51001008 Solid 10/02/95
9487-009 BOGNY1 51001009 Solid 10702795
$487-010 BOGNY?2 51001010 Solid 10/02/95
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Project Number: 550.105
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Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:  [CP metals by EPA method 6010 and Arsenic, Lead, Selenium, and
Thalliurn by Trace. Formate, Bromide, Chloride, Fluoride, Nitrate,
Phosphate, and Sulfate by EPA method 300.0. Suifide by EPA method
9030. Cyanide by EPA method 9010. PH by EPA method 9045.

1. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch.
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the
protocol for each analyte. Sampile Duplicate analysis was performed per the protocol for the pH
analysis.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

0Z3
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V. Comments

Percent solids was not determined for the samples in SDG WO0747. Due 10 sofiware
configuration, the CLP forms list solid sample result units as " dry weight” and % solids as "
100 ". The results on the forms are actually mg/Kg as is and are not corrected for percent
solids. The figure of 100 was used as percent solids for calculation purposes only and does not
represent measured solids content of the samples.

All the samples in SDG W0747 required dilution due to interelement interferences. The
instrument software flagged the undiluted run with an error code indicating that an interferant,
in this case Calcium for 9487-003 and 9487-007 and Iron for samples in the SDG except
sample 9487-003, was interfering with the analysis of most of the elements requested. The
samples were diluted and reanalyzed without interference errors.

The following list of elements had Matrix Spike and Matrix Spike Duplicate recoveries outside
the 80% to 120% range.

MS MSD
Antimony 140.0 183.3
Cadmium 0 16.9
Lead 70.4 72.4
Silver 0 0
Thallium 71.6 71.5
Vanadium 0 25.3

The Relative Percent Difference for the serial dilution for Arsenic (21.1), Calcium (13.4),
Copper (10.6) and Nickel was greater than 10 therefore all associated data was flagged with an
" E N-
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The Matrix Spike recovery for the Cyanide analysis on sample 9487-001 was outside of the
suggested limits of 75-125%.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it’s duplicate on the Cyanide analysis.

The Matrix Spike recovery for the Formate analysxs on sample 9487-001 was outside of the
suggested limits of 75-125%.

In order to clarify the Formate peaks from the Fluoride peaks, the entire batch was reprinted
showing only the four minutes of run and reintegrated to even out the baseline.

The Relative Percent Difference could not be calculated due to the values being below the
detection limits for sample 9487-001 and it’s duplicate on the Phosphate and Bromide

anajyses.

The Matrix Spike recovery for the Nitrate, Nitrite and Phosphate analyses on sample 9487-001
were outside of the suggested limits of 75-125% due to the spike concentration exceeding the
sample concentration by a factor of four or more.

The retention times were entered into the computer program incorrectly, so it failed to identify
the peaks on :he calibration curve. The correct retention times were then entered correctly and
the data for the calibration curve was regenerated.

Sample 9487-001, it's duplicate and 9487-010 were manually integrated for Fluoride to level
the baseline.

Samples, 9487-001, -001DUP, -002, -003, -005, -006, -007, -009, and -010 were diluted for
Bromide to reduce the interfering Nitrate peak on the ion chromatogram, resuiting in a higher
detection limit.
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Page L ot =
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
) Dste Turnasound
Colleotor D, ;iowﬂ$ ) Company Contact Telophone X :d:'::
Wil eain , P, S Yohn Dave Encke 373-3481 °
Picjsct Designation Y " Sampling Looation SAF No.
Conorete Removal Charecterizetion 183-H Soler Eveporstion Basin Project 898-108
lce Chest No. Fleld Logbook No, Meathod of Shipment
EL-9 . EFL - 1133~/ Hend Deliver - Government Vehicle
Shipped To Offsie Propesty No. Bl of Leding/Als Bl No.
Quenteirs : -
Possible Semple HazaidsMemarks Presssvation Cool Cool Cool. Cool None None
Type of Conlainer A’ a A’ a & G ﬁ G P P
No. of Contslner{s) 1 1 1 1 | 1
Speclal Handling and/or Btorage Volums
Cool Semples to 4 Degrese Celelus 40 mi. 60m. | 60ml. 6Omi, | Viter | 20mi
2 e L) -,
: S IY...‘ ‘ok‘j‘. leo. fso% Joo*l f (0”
P SBAMPLE ANALYSIS [ i } I/ tﬁ:u;' Arions ' , )‘ ’
] A . Super- l[Ses | d ‘Boo | Aotivit
_) / 0 O / L) t:::: \:.:::‘ enide |1 Sulllde 1.;0:::‘ :nnv
Sample No. Matix® Date Sampled Time Semp! oot S 2 ! .
Boonyz Dl| bs c1-29-4% 1345 X X X X K X
Boony 3 02| b A-29-45 140y X X X x| x X
BooNkYy 03] ps 01-29 45 1420 X X X _|l.x X X
‘BoeN¥sg 04| Ds 04-294s 1431 x Hx Hx x| x| X
Bobrwt 0H] P o7 —29-95 s X k x x| x ¥
4-29-19s 14s9 X X _jyx X X X
8 Slgn/Print Nemes SPECIAL INSTRUCTIONS Watte
. ¥ - Anoine - ICF — £, CI, SO4, PO4, NO2, NO3, o
3 7. U S merrs T2 tom nolne NO2, NO3J, tormste nnd 55 :::‘
#- P ltom 2 - Gross Alphs, Groes Beta; u-234, -235, -238; Tc-99; Gamms Spso. 51 © Blvdge
sived By DgtefTlme L
ofc 3 A ohy
/| Relinguished By DatefTime ] Recelved By DetafTime ?:E-nnm
- a Thasus
2 = Relinguished By DatefTime Received By DatelTime g‘;gﬁ"ﬁ
(_'_)t‘ BA o Title - DatefTime —— w
2
Disposed By Date/Time o
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Page 2 of .~

Bechtel Hantord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Dats Turnasound
Collector D, Suwwre s Compeny Contsct Telsphone X ;::'::
M b lhovn . S, TOhn Dave Encke 373-3461
Project Deslgnation Sampling Localion SAF No.
Concrste Removsl Charsoterizstion 183-H Soles Eveporation Basin Project 298-108 )
loe Chest No. yy Fleld Logbook No. Moethod of Shipment
9 EEL 032 -/ __Hand Deliver - Government Vehicls
Shipped To Otfslte Peoperty No. Bl of Lading/Alr BIl No.
Quantgire
Possible 8ample Hazarde/Remarke Praservstion Coal Cool Cool Caol None S
Type of Contalner ﬁll h a A G A Py q [
Mo. of Contalnerle) 1 1 1 1 1 1
Speclel Handling and/or Storege Vol
Cool Semples to 4 Degvese Celsluie ; olume 40m. | 60, | sOm. | sOm. | ttiter | 20ml
S v 0!
: s
BAMPLE ANALYSIS L Pururigll B )
5 I w’ 0 (’u Y ,, 7 n;:p:r- Geo :I::n Bo;.l::r Allvl.:v
Semple No. Motrx® Date Sampled Time Sampled e T b
| Boewxg U] DS 049-24-95 1957 X
Botray-d— |M2e/as P4
Boer Yo O8] DS pA-2495 155 X || x|l x x | x
Bowm ¥y (4] P 04 -29-55 1513 X x| x K X X
Bo&n Y 2-10 pS #i-29-95 1515 V| x Xhlyv X X X
Joo k| [oo}] jo0d | [0U]
SPECIAL INSTRUCTIONS Metbe
f, Slgn/Piint Nemes . ftem 1 - Anolne - ICF -- F, CI, S04, P04, NO2, NO3, formate and pH 8 o 8ot
3 R 77 Dutaflims CFOT | ; 85 Bl
Bedffn. CATS ltem 2 - Gross Alphe, Gross Bets; u-234, -235, -238; To-88; Gsmma Spso. 5L » Bludpe
scelv. Date, "‘;' :‘é:.,‘"’
J elinquished By Date/Time Recelved By Date/Time E‘)’Lss Eln:fl:l‘l;-
= Relinquished By Date/Time Recelved By Date/Time t:‘ Egﬁm
g N Recelved By Title - Dste/Time EE—
S0
‘g E i Disposal Method Dlspowed By . Date/Time
[ N
b.? J {

0 Ay
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:

prodct: ($ 3 H €asin O+ O | oata packace: [ 077 - (RESS
VALIDATOR: - (52eZzeon] Las: (YUMUTETRCA DATE: | 21545

CASE: SDG:

ANALYSES PERFORMED
ﬁ Anions/IC 0 ToC O ToX DO TPH-418.1 Oil and Grease Alkalinity
0 Ammonia geoprcoo = | &chloride ___| O chromium-vi Ko ,éq’_no,mo,
W suttate 0 TDs O TN " | W Phosphate % roconke [ BBV
o 0 o vrud B o 0
sampLes/MATRIX BOGNY 2. EDGINX S EDEN K BRI
YA COGISRT  EobISIQ eI RGN |
CHN Y7 ) O souiDS
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE ~
Is technical verification documentation present? . . . . . .. és > No N/A
Is a case narrative present? . . . . .. .. ... Yes ' No N/A
——
Comments:
2. HOLDING TIMES — (.
. . !

Are sample holding times acceptable? . .. .. ... .. ... Yes @ N/A
Comments: _
{c \—r!\,\._ ‘\"\/ﬁ’),/;{ N D DAL Ef\f ;’7: ‘*\ ){ﬂz ,\J 2 "‘L{/LL{

oA {X(f/d /1’ lf}\, \f-//}L(f Jﬂ(‘ﬂ

doice i Wi, S Feeoiinted sanddas
zd /}L LA o b

G-89



BHI-00922

WHC-SD-EN-SPP-002, Rev. 2 Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No /ND
Are initial calibration results acceptable? . . . . . .. .. . Yes No
Was a calibration check performed for all applicable analyses? Yes No
Are calibration check results acceptable? . . . . . . . . .. . Yes No

Comments:

4. BLANKS : .

Were laboratory blanks analyzed? . . . . . . ... ... .. @ No N/A
Are laboratory blank results acceptable? . . . . . .. . oo {\Ifff No N/A
Were field/trip blanks analyzed? . .. . ... ... .. ... Yes Cj@;:) NJ&?\>
Are field/trip blank results acceptable? . . ... ... ... Yes No (N/A
Comments:

5. ACCURACY P

Were spike samples analyzed at the required frequency? . . . Yes./ Mo N/A
Are spike recoveries acceptable? . . . . . . . .. .. . ... Yes (No N/A

Were LCS analyses performed at the required frequency? . . . {'Y \ No N/A
Are LCS recoveries acceptable? . . . ... ......... %\ No N/A
Comments: \\ \'\v ("‘\\/( S (kl (4;( F . ',")(m e QL/)\
[‘\\J Wi e OJ%"«\*L\. PMU rontcnl . Lt \N\L( 7\‘(7(

Wit 0SS &g by Al el (P-fuf
weve oleeptalole., —mem Wheceblnce on
/\ ’f' AN /)P‘é: A ' ‘f_')“~ /il:’?‘o’i '.7 (72
6; PRECISION A
Were laboratory duplicate samples analyzed A

at the required frequency? . . . .. .. .. .. .... /‘ d No N A
Are laboratory duplicate sample RPD values acceptable? . . . & ,
Are field duplicate RPD values acceptable? . . .. .. .. .. Yes  No (_
Are field split RPD values acceptable? . . . . . ... . ... é
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[IOLDING TIME SUMMARY

£6-D
-8

£e0

s06: LOOTE -S| vaLionton: oy Uil <ok | oate: \(/5/ 7| PAGE__| oF
COMMENTS : ' N
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING HOLDING
TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
OO (B, & | a/zafes| \Ofe s | \0h2lgs| 2 | 2> NI .
S o/ciasTl iehelas| L N/,
N Oldlv=] ol As 1D 2. | neat. §
| pH , (3] vl‘*lf \ N \ "2 g y{');
N ot lndle u’ (=] iolelas] 7 onl | 3
EOCANE [B5ns, & lhzlges | whz/z) (= 5 [ 0f W | B
‘ o onabc foﬁiFfS WAL () [ V1AL ﬁ
g (h R IR T | rocg | B
ﬁ el SR =2 J 3
V| Sedhoc 007 5] 0eTas] 7 ¥ ropd | S
vfi)O(-:/\\BX""i { ) : lwc; ‘xU(qu, i ';.:"/ 7 ’?’:; ”:f\' //‘-13 l/(’;fg 1 '7) lt’) :So ;\(’\ Mo J
I Cccoibe | coE | nwEs | (2 \2. A o, \iﬁ(ﬂ”
\ N PREE R 10 (2 A
| v DI l |2 (Z. d
N2 Suiade o IS 1D [ 7 =7 AN
T = [ IRz B [ 3 |2 fﬁ;a‘” W0z &
\L Y- anale \V4 Aol onoEst L{ NONA s
;



HOLDING TIME SUMMARY

¥6-D
1-8

soG: A, G7=(7- Qe <, | vatoator: [H 1 (%/Z(a?_fﬂ'(—?‘t&’ff I | ATE: (2fisFs] PAGE_Z- OF_ 2
COMMENTS:: _
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING . HOLDING
10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS | TIME, DAYS | QUALIFIER
S | o |[alzafis| oS ] ivhi6S] ) \ & AV
\ ¢ 1 ! W [ Ve Z & J
U |afhde | T (elols| ole s 7 7 ABAL
- ' wons B0 ! N Rl I = I PC Tt - "z PCq UL NG T
EENGE e Y oy = N \ 5 LS fdey
\ Coconoke i LO! (G | G as | 2 \ NoNL
i 01 \clalas | ioljg= 1 10 \2 A
| el DG R, \ 7 | < N
) = T B .1 X ; o~ g— — - -
Y Sothde | (g5 IClIwfas] i AR
- T Livninng 200 i Y R £ Yol B e - \ < {0y uf N0, 3
lé{]\(’fl\\)x 7 /N(l\j_l:z’éoz‘\)é.{ ‘ \O/\ ,[ (K ‘\—"/L-".)ﬁ:’ {'L “ \5 \‘J)‘-—-_r.;}' 2
Focoahe] hie | il | 2 Z 1674
'I (t\'} ‘» it /”’5 i()/’i']' Gl L\_ [ NoNE. .
| o1 : NonT oy |z \ & J
, , Py 3= 3 ypun - -
\/ -.SJJ.LH L/\.&. l()/(ﬂ .f’ 9 [ ,'/(,” /('.’;" "y 1\7 V’\O(U( .
7 . ’ Yuens 204 ' - Ao 1 7 jo= T2 2 C U W &
'{/'706‘\\! A ? {Ll‘(\) 3 thz_ %&?xg |\ " et \,Du/( 247 ‘ ) ‘s_> ‘9\‘3“&:\-
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MEMORANDUM

TO: 183-H Basin D&D, Surface Removal Characterization December 21, 1995
Project QA Record

FR: Heidi Gregerson, Golder Associates Inc. \\‘((]/(—//‘

RE: TCLP METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE
W0747-QES (943-1610.111 747TCLP.HB)

INTRODUCTION . .

This memo presents the results of.data validation for the analysis specified below on data
package W0747-QES prepared by Quanterra Envxronmental Serv1ces Sample information
is provided in the following table.

L~

P K

SAMPLE ID COMMENTS ANALYSIS ° MEDIA
BOGNX7 DRUM SOLIDS
TCLP L
BOGNY0 CLP METALS DRUM SOLIDS
BOGNY2 DRUM SOLIDS
BOGNY4 SEE ATTACHMENT 4 DRUM SOLIDS

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports

Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation

Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.
Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

081
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Data Package 1D: W0747-QES Analvsis: TCLP Metals

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 32 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

= The holding time for mercury was exceeded and associated samples were
qualified. Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

Blank Samples

*  Arsenic and mercury were detected in the ICB and associated samples were
qualified. Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGNX7
Lab Name: QUANTERRA_ MO Contract: 550.105
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0790
Matrix (soil/water): WATER Lab Sample ID: P9487-006
Level (low/med): LOW__ Date Received: 10/02/95
% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |ConcentrationiCi Q M |~
. , o G
7440-38-2 |Arsenic__ 151|T P_|T
7440-39-3 |Barium 447.B P
7440-43-9 |Cadmium__ | " 16.3 B P_
7440-47-3 |{Chromium_’ : 106{. | P_
7439-92-1 |[Lead . 183|T P
7439-97-6 |Mercury T 0.10|% CV W3
7782-49-2 |Selenium_ 170|U P_
7440-22-4 {Silver 24.0(U P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
TCLP
009 W {5 12/zia=
6000068
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U.S. EpPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGNYO
Lab Name: QUANTERRA MO Contract: 550.105
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0790
Matrix (soil/water): WATER Lab Sample ID: P9487-008
Level (low/med): LOW___ Date Received: 10/02/95
% Solids: _0.o
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration|C| Q M I
L
7440-38-2 |Arsenic__ 202 B TG
7440-39-3 |Barium 535|B P_
7440-43-9 |(Cadmium__ 18.9|B P_
7440-47-3 {Chromium_ 298| P_
7439-92-1 |Lead 153(0 P _
7439-97-6 |Mercury___ 0.13|p CVIiAd
7782-49-2 [Selenium_ 351(B P_
7440-22-4 [Silver 24.01U0 P_
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments :
FORM I - IN
TCLP
20
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U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGNY2
Lab Name: QUANTERRA MO Contract: 550.105
Lab Code: ITMO___ Case No.: SAS No.: SDG No.: W0730
Matrix (soil/water): WATER Lab Sample ID: P9487-010
Level (low/med): LOW __ Date Received: 10/02/95
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte {Concentration|C Q M éQ
7440-38-2 (Arsenic__ 151(0 P
7440-39-3 |Barium 456 |B P_
7440-43-9 |Cadmium _ 9.2|U p_
7440-47-3 |Chromium_ 14.810 P_
7439-92-1 |Lead 153|U Pl
7439-97-6 |Mercury__ 0.12|X CV|ii3
7782-49-2 |Selenium_ 170|U P_
7440-22-4 |Silver 32.2{B P_
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments :
FORM I - IN
TCLP
011 dlG s

6600070~
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U.S. EPA - CLP

' 1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGNY4
Lab Name: QUANTERRA MO , Contract: 550.105
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0790
Matrix (soil/water): WATER ‘ Lab Sample ID: P9491-003
Level (low/med): LOW__ Date Received: 10/03/95S
% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte [Concentration|C Q M /Q
7440-38-2 |Arsenic__ 260 | B P_lu
7440-39-3 |Barium 548|B P_
7440-43-9 |Cadmium__ 9.8|B P_
7440-47-3 |Chromium_ ‘ 304 _ P_
7439-92-1 |Lead i 153 |U P_ .
7439-97-6 |Mercury , 0.11|% CV UG
7782-49-2 |Selenium_ 170|U P_
7440-22-4 |Silver 24.0|U0 P_
Color Before: Clarity Before: Texture:
Color After: _ Clarity After: Artifacts:
Comments :
FORM I - IN
TCLP
02

LG 12/21i4=

000007-
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@uanterra

Environmental
Services

Quanterra incorporated
13715 Rider Trail North
Earir Ciny, Missoun 63045

314 298-85650 Telephone
314 298-8757 Fux

CERTIFICATE OF ANALYSIS

Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352

: AR AT -
November 16, 1995 Toeaws )
Atention: Joan Kessner
Project number : 550.105
Date Received by Lab : October 2 and 3, 1995
Number of Samples : Four (4)
Sample Type : Solid
SDG Number : W0790
Data Deliverable : Summary

1. Introduction

On October 31, 1995, additional analyses were requested on four (4) solid samples that were
originally reported in two separate SDG’s. The samples were identified with the following
laboratory 1D numbers corresponding to their specific client ID's:

StlouisID BHIID Richiand ID  Matrix Date of Receipt Original SDG
9487-006 BOGNX7 51001006 Solid 10/02/95 w0747
9487-007 BOGNYO 51001008 Solid 10/02/95 w0747
9487-010 BOGNY?2 51001010 Solid 10/02/95 w0747
9491-003 BOGNY4 51003403 Solid 10/03/95 WQ751

This report contains only the data for the additional analyses.
I. Analytical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

014
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(Puanterra
Environmental

Services

Bechtel Hanford Incorporated
November 16, 1995

Project Number: 550.105
SDG: W(0790

Page 2

Analyses requested:  ICP metals by EPA method 6010 and Mercury by EPA method 7470 after
TCLP exmraction by EPA method 1311.
1. Quality Control

A Laboratory Control Sample and Method Blank were analyzed with each preparation baich.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in the
data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Conrtrol Sample, Blank Spike

V. Comments

Samples 9487-006, 9487-008, 9487-010 and 9491-003 required dilutior: due t0 interelement
interferences. An interferant, in this case Calcium and Iron for samples 9487-006 and 9487-
008 and Calcium only for 9487-010 and 9491-003. was interfering with the analysis of all the
elements requested. The samples were diluted and reanalyzed without interference errors.

The TCLP protocol requires samples to be spiked before preservation. The Matrix Spike and

Matrix Spike Duplicate for Mercury was prepped on a post preservation sample. See NCM #
94-SL-2116.

015
t {3U { 71/3f L/‘:';
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Psge !_ ot _:4._
Bechtal Hantord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
E Date Tuinaround
Colieotor D, BoweS Company Contact Telophone X Prodty
¥4 Qugsdn |, P S Joha ___Dsve Encke 373-3481 Normel
Projeot Designation ¥ " Sampling Looation SAF No.
Conotete Removal Charsoterization 183-H Solar Eveporation Basin Profect B9s-108
Ice Chest No Fleld Logbook No. Mesthod of Shipment
6;( 7 EF¢ ~ (133~ Hend Dellver - Government Vehicle
Shipped To Ofslte Proparty No. Bill of Lading/Alr Bill No.
Quenterra . .
Possible Sampls Herards/Remarke Pressivaiion Cool Cool Cool Cool ) ?J%no None
Type of Contalner A G A’ G A G 9 G .G [
No. of Contalneris) 1 1 1 ' 1 Ty
Speclel Hendling and/or Stotege Vol N
Cool Samples o 4 Degress Celsius ume 40m. | 6omd. | Omi. | 6Ol | VLI | 20mi.
- 1) U i i
MY... eri'. le 0. [& 0%} 1002 [ ({)H .
e SAMPLE ANALYSIS 1\, ! 71) ,/ feciude || Antons T )‘ vVl
\ } Super- |{Ses ht o See It Activh
hieelo ool prio) | S | O ] e
Semple No. Matdx® Date Sampled Time Gampled | §H et i | i Rl § oo :
Boonxz Pl S 21-29-45 134s X X X X |k
BosNy 3 02 Do A-29-45 140y X X X ) SO R K
Boonky 03] DS 01-29 45 420 X X X X x | x
‘BoeNxs 04| ps 04-29-45 1421 X x_ |l x x | X
Borox L 0H] Ps o7 -29-95 s X K x|l x X X
goeNx1 Dlp| P> A-29-15 1459 X Wx lgx fbx x_ 1 X
il Rk s dbus el Slgn/Print Names SPECIAL INSTRUCTIONS Mante
SRR DR SR A ftem 1 - Anoins - ICF -- F, CI, S04, P04, NO2, NO3, foimate nnd 8 =50
Relinquished By Date/Tim _ B < Dateilime O 3
- —D) ,7‘5'“ 2f°% . e 12 oA 2- ltem 2 - Gross Alpha, Gross Bete; u-234, -236, -238; To-99; Gemma Speo. 2 :m
e .}\3)2—;[ o | v - ¢.D|:" 3) PR
ARelinquished By Date/Time Recelved By Date/Time ?ts E E'“un m
Relinguished By Date/Time Recelved By Date/Time i)
= y -
gé}?! W'Tf Recelved By Title DatefTime o
E nm M! Disposal Method Divposed By Date/Time 2 E
Q i%di\.wi & :t 1 : !
= o 8
:J 8
{ ( vic / UG C, [\

0000014
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Page ._2_ ol =~
Bechte! Hanlord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Dste Turnaround
X Priority
Colleotor D, Bovwry s Company Conteot Telephonse
M b lhivn 0, TLowosen DS Tohn Deve Encke 373-348) Normel
Projeot Designation ” v Senypling Loastion SAF No.
Concrete Remaval Charsaterization 103-H Soler Evaporetion Basin Projest B896-108
loa ChestNo. Flald Logbook No. Msthod of Shipment
Al Erl-n32-/ Hand Dellver - Government Vehicle
Shipped To Offaite Property No. Bil) of Lading/Alr Bill No.
Quentetra
Poaesible Bample Hezarde/Remarke Preservation Cool Cool Cool Cool None None
Type of Contelner h—n Aa ﬂ G B a G ¢
No. of Contelnerls) 1 1 1 ' 1
Speciel Handling snd/or Storege .
Cool Semgles 10 4 Dagress Celshus Volume 40t | 00 | 60w | s0mi | tuner | 20m.
S Y Icp 1
Molals I \w
Al BAMPLE ANALYSIS Luf 1 / | / ’7 Include Anlone )
I Super- | Seat See f Activi
9 /w}{/ l‘v‘:c.: l.;ol:: Cysnide | Sulllde | 2 ;d.::‘ ;ul:v
Sample No. Moatrx® Date Sampled Tims Sempled __ JHIY RSPIRAS ST ) 0% b 6t 5 od 4
Boepyg U] PS | oa-2a-95 1457 X X[ xIlf x| x| ¥
| Betrayd— |bafas pifs
Bo-rYo 03] D3 PA-29-95 1515 X X x|l x X ¥
Bowm Y1 (] P o4 - 24-9% 1513 X x|l X K | x X
Boeny2I0| DS A-21-95 1515 X X XYL x X | x
Joold] |oo}]o0d | 109
Sign/Pilnt Names SPECIAL INSTRUCTIONS ‘ Vewe
ftem 1 - Anolne - ICF -- F, CI, S04, PO4, NO2, NO3J, lormate snd pH 8 = S0l
R By/d C7  Dataflime CEOT » 86 halem
“AtA e CA9S ltem 2 - Gioss Alpha, Gross Bets; u-234, -236, -238; Tc-99; Gemma Spea. SL ® Shudge
e0ejv Date , . »é: :&""
X@‘ué &%% Vi o a Ak
Reoslved By Dste * ‘ ?: ﬁ:: m.
Reoelved By " DatefTime 'GM E:"mm
Title DetefTime 1
f‘: Dieposed By Date/Time
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-0000015
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WHC-SD-EN-SPP-002, Rev. 2 Rev. 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
. “—

VALIDATION A B (]i/) D E

LEVEL:

PROJECT: \.N H Easin (o (O | oata packask: ( 00747~ (AT

] ) i e
VALIDATOR: 1. (dezrer i) Las: (uplotre RA DATE: [ 2/7i /45
CASE: SDG: '
| ANALYSES PERFORMED |
O cLPAcP O CLP/GFAA 0 CLPMg {J CLP/Cyanide ﬁ TOLF Hekds| @
3 sw-846/1CP O SW-846/GFAA 3 Sw-846MHg 0 sw-846 [m]
Cyanide

SAMPLES/MATRIX (CO(-A0 Y. 77 FYAND) («V—\ V2o BV

ezl A (% D(’u% iu@‘
Y"‘ ir _i“i f.’»,
' S
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE A PN
Is technical verification documentation present? . . .. .. {;x§§,§ No N/A
i , T

Is a case narrative present? . . . . . . ¢t o0 . ‘\XEE// No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptab]e’ ......
Comments

L. ‘w . eald o dipng LA

&

p D .
AN SR A (G ade S

ol f) Ny inF e A @(?\f\f(?)\ﬁ

’:\ J i \\;é‘ fff

/1 AR P Of;c Sel {é(,\()p(\r—\i/irtﬂ /)C@(@,U h/\,(,‘(ﬁ'g -
\ \\ \)

G-127



BHI-00922
WHC-SD-EN-SPP-002, Rev. 2 Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes No
Are initial calibrations acceptable? . . . . . . . .. ¢ . .. Yes No
Are ICP interference checks acceptable? . . . . . . . . .. .. Yes No
Were ICV and CCV checks performed on all instruments? . . . .. Yes No

e

Are ICV and CCV checks acceptable? . .. ... ... ..... Yes No / N/A
Comments:
4. BLANKS
Were ICB and CCB checks performed for all applicable analyses? <f§§:f,No N/A
Are ICB and CCB results acceptable? . . . . . . . . . . e e Yes<::ﬁ§;; N/A
Were preparation blanks analyzed? . . . . . . . . (e s ¢ e o s {"Yes/) No N/A
Are preparation blank results acceptable? . . . . . . . ... :fIEED No N/A
Were field/trip blanks analyzed? .. .. .. ... e e Yes <]E£E>Jgak\\
Are field/trip blank results acceptable? . . . ... ««...Yes No (§Z§~/;
Comments:
L Be apAd o were  Aelecdech o g RIS

e ’)‘ ;",/—*_sf'\{_\: 4 "{\-" < Q‘ ,./:,/,”-./vjfﬂ 0 2 AL { L & /7 o

/\‘?’f ) 3«\’)‘(7!7\["‘;“”!"‘9 v/"ﬁ 8 f* i lnn g /V!’Irg . '
5. ACCURACY
Were spike samples analyzed? . . . . . ¢ ¢« ¢ ¢ v v v v o o . . /§Z;\\ No N/A
Are spike sample recoveries acceptable? . . . . . . . .. ... >§§§Dﬂ No N/A
Were laboratory control samples (LCS) analyzed? . . . .. . .. Zzggif)No N/A
Are LCS recoveries acceptable? . . ... ... ..... .. (;IEE:I>N0 N/A
Comments: ‘

0z2
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MEMORANDUM
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Rev. 0

TO: 183-H Basin D&D, Surface Removal Characterization Project QA Record December 21, 1995

FR: Heidi Gregerson, Golder Associates Inc. '/\"‘:"L/f'

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE

WO0747-QES (943-1610.111 747RAD.HB)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package W0747-QES prepared by Quantferra Environmental Services. Sample information

is provided in the following table. .- :

1

‘
» v
:

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOGNX2 N DRUM SOLID
BOGNX3 RADIOCHEMISTRY DRUM SOLID
BOGNX4 DRUM SOLID
BOGNX5 SEE ATTACHMENT 4 DRUM SOLID
BOGNX6 DRUM SOLID
BOGNX7 DRUM SOLID
BOGNX8 DRUM SOLID
BOGNYO0 DRUM SOLID
BOGNY1 DRUM SOLID
BOGNY2 DRUM SOLID

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the

following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation

criteria.

Precision. Goals for precision were met, with the exception of those deficiencies listed

below.

G-135
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Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed
below. :

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was complete for all requested analyses. A total of ten
samples were validated in this data package with a total of 212 determinations reported, 202
of which were deemed valid. This resuits in a completeness of 95 percent, which meets the
90 percent objective of the work plan. :
MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Laboratorv Control Sample

*  The LCS percent recovery for uranium 235 (alpha spectroscopy) was outside
the control limit and associated samples were qualified. Attachments 2 and 5
provide a summary of samples affected, data qualifications applied and
supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Laboratorv Control Sample

*  The LCS percent recovery for uranium 238DLP was outside the control limit
and associated samples were qualified. Attachments 2 and 5 provide a
summary of samples affected, data qualifications applied and supporting
documentation.

DATA REPORTING

e Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory resuits form
(see Attachment 3).

002

G-136







BHI-00922
Rev. 0

THIS PAGE INTENTI
0
LEFT BL At NALLY

G-138






BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

G-140






BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

G-142






BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

G-144






BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFTBLANK

G-146






BHI-00922
Rev. 0

THIS PAGE INTENTIONALLY
LEFT BLANK

G-148



6v1-D

Validated Data Summary, Data Package: W0747-QES

Sample # BOGNX2 BOGNX3 BOGNX4 BOGNX5 BOGNX6 BOGNX7 BOGNX8
Date 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95 9/29/95
Location

Depth.

Type Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid Drum Solid
Comments !

Parameter]  Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q
URANIUM-235] pCi/G 2.500 R 1240 R 3360 R 45800 R 75010 R 5720 R 5670 R
URANIUM-234 pCi/G 19.900 9.570 28.700 458.000 63.100 54.200 55.900

URANIUM-238DA pCi/G 16.700 10.300 24.000 329.000 45.400 41.600 39.900
BERYLLIUM-7{ pCi/G 0.435 ©0.089 0.122
COBALT-58f pCi/G 0.001 U 0001 U -0.003 U 0001 U "‘;-;0.007- 8] 0002 U -0.001 U
COBALT-60) pCi/G 0.007 0.004 U 0.121 0.017 -~ "-':."0.01(): U 0.020 0008 U
CESIUM-137DA pCV/G 0.130 0.120 3.100 0.062 ::'. 0.053-- '_ 0.095 0.031
EUROPIUM-152| pCi/G 0.000 U ; 0.004 U -0.040 U 0.003 U -‘0_.003 u -0.012 U -0.013 U
EUROPIUM-154| pCi/G 0.008 8] 0005 U -0029 U -0.001 U 'F0014 U 0016 U -0.012 U
EUROPIUM-155 pCV/G 0.014 8] 0008 U 0.094 0.134 70.055 0019 U 0.094
IRON-59| pCVG 0.004 8] 0003 U 0.011 U 0011 U =0.006 U -0.003 U 0008 U
POTASSIUM-40 pCVG 0.937 2.390 19.420 3.480 4.;5‘)() 5770 4.230
RADIUM-224DA pCvVG 0.038 0.102 0.437 0.169 0.222 0.154 0.223
RADIUM-226DA pCi/G 0.047 0.124 0.327 0.185 ‘0,197 0.168 0.264
RADIUM-228DA pCi/G 0.038 0.124 0.404 0.211 0.153 0.211
URANIUM-235| pCi/G 0.095 0.130 1.210 2.170 . 1.340 0.686 1.210
URANIUM-238DLP| pCV/G 0.399 ] 1470 ] 17.600 ] 16.300 ] T 11.800 ] 4830 | 11400 ]
GROSS ALPHA pCi/G 25.400 16.900 34.400 159.000 = <62.000 58.900 58.100
GROSS BETA pCVG 39.500 72.000 63.000 170.000 76.000 65.500 63.700
TECHNETIUM-99]  pCi/G 39.700 440.000 93.500 25.600 24.600 56.100 19.100

The decimal places shown do not reflect the precision reported by the laboratory.

680
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Validated Data Summary, Data Package: W0747-QES
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Sample # BOGNY0 BOGNY1 BOGNY2
Date 9/29/95 9/29/95 9/29/95
Location
Depth
Type Drum Solid Drum Solid Drum Solid
Comments
Parameter| Units Results Q Results Q Results Q
URANIUM-235} pCi/G 053 R 6290 R 1810 R
URANIUM-234| pCi/G 5.930 65.600 16.900
URANIUM-238DA| pCi/G 5.110 46.500 15.400
BERYLLIUM-7| pCi/G 0.082
COBALT-58| pCi/G 0003 U 0007 U 0.005 U
COBALT-60{ pCi/G 0.031 0012 U 0015 U
CESIUM-137DA}  pCi/G 0.483 0.205 . 0.388
EUROPIUM-152| pCi/G 0005 U -0.011 U -0011 U
EUROPIUM-154] pCV/G 0.008 U 0020 U -0.016 U
EUROPIUM-155} pCi/G 0028 U 0.121 0.059
IRON-59 pCV/G 0001 U 0015 U -0019 U
POTASSIUM-40| pCi/G 4.250 8.540 5.500
RADIUM-224DA| pCi/G 0.198 0.412 0.253
RADIUM-226DA| pCi/G 0.234 0.421 0.288
RADIUM-228DA| pCi/G 0.225 0.420 0.264
URANIUM-235] pCi/G 0.072 1.910 0.681
URANIUM-238DLP| pCi/G 0579 ] 22800 J 9.000 ]
GROSS ALPHA} pCVG 13.300 77.400 19.000
GROSSBETA| pCi/G 22.000 86.200 58.100
TECHNETIUM-99| pCi/G 34.900 25.100 199.000

The decimal places shown do not reflect the precision reported by the laboratory.
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SAMPLE RESULTS
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(1)Y
Quanterra
Environmental
Services

LAB NAME: ITAS-RICHLAND SDG: W0747
LAB SAMPLE ID: 51001101 MATRIX: OTHER
CLIENT ID: BOGNX2 DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (25) MDA uUNIT | YIELD NUMBER
U-235 2.50E+00 & NA 5.8E-01 485E-02  pCilg  45.90% RD3234
U-234 1.99+01  8.5€-01 4.1E+00 5.39E-02  pCilg  45.90% RD3234
U-2380A 167E+01  7.8E-01 34E+00  4.85E-02  pCily  45.90% RD3234
co-58 1.188-03 A 2.2E-03 2.2E-03 409E-03  pCilg  N/A RD3219
CO-60 6.64E-03  2.8E-03 2.9E-03 6.156-03  pCilg  N/A RD3219
CS-137DA 1.30E-01  9.1E-03 1.6E-02 N/A pCilg  NIA RD3219
EU-152 3.72E-04 ')\ 7.1E-03 7.1E-03 1.18E-02  pCilg N/A RD3219
EU-154 7.826-03 ) 7.3E-03 7.3E-03 143E-02 pCilg  NI/A RD3219
EU-155 1.42E-02 1) 9.8E-03 9.8E-03 1.66E-02  pCilg  NIA RD3219
FE-59 3.73E-03 i\ 4.5E-03 4.5E-03 8.66E-03  pCilg  NIA RD3219
K-40 9.37E-01  9.2E-02 1.3E-01 N/A pCilg  N/A RD3219
RA-224DA 3.83E-02  7.8E-03 8.7E-03 N/A pCilg  N/A RD3219
RA-226DA 470E-02  1.0E-02 1.1E-02 N/A pCilg  N/A RD3219
RA-228DA 3.75E6-02  1.3E-02 1.3€-02 N/A pCilg  NIA RD3219
U-235 9.54E-02  3.1E-02 £ 33€-02 N/A pCilg  N/A RD3219
U-2380LP 3.99E-01 5 1901 F  20E-01 N/A pCilg  N/A RD3219
ALPHA 2.54E+01  7.0E+00 7.56+00  4.75E+00  pCilg  100.00% RD3222
BETA 3.95E+01  4.4E+00 51E+00  3.70E+00  pCi¥g  100.00% RD3222
TC-99 3.97E+01  2.6E+00 8.0E+00  3.61E+00  pCilg  95.10%  ITAS-IT-RS-0001
Number of Results: 19
0%1 A"/é,lr:',--;’?./"
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0747
LAB SAMPLE ID: 51001102 MATRIX: OTHER
CLIENT ID: BOGNX3 DATE RECEIVED:  10/2/85 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(2s) MDA uniT  YIELD NUMBER
U-235 1.24+00 & NA 4.0E-01 1.59E-01  pCig  69.70% RD3234
U-234 9.57E+00  9.3E-01 1.9E+00 1.45E-01  pClg  69.70% RD3234
U-238DA 1.03E+01  9.6E-01 2.0E+00 1.20E-01  pCilg  69.70% RD3234
co-58 -1.26E-03 \} 4.0E-03 4.0E-03 6.65€-03 pCig  N/A RD3219
CO-60 3.87E-03,] 5.6E-03 5.6E-03 9.77E-03  pCifs  NI/A RD3219
CS-137DA 1.20€-01 1.1E-02 1.6E-02 N/A pCilg  NI/A RD3219
EU-152 4.44E-03 . 1.2E-02 12E-02 © 1.84E-02  pCilg  N/A RD3219
EU-154 4 65€-03 il 1.4E-02 1.4E-02 2.45E-02  pCig N/A RD3219
EU-155 8.37E-03 1} 1.7E-02 1.7E-02 260E-02 pCilg  N/A RD3219
FE-59 269E-03 i 9.58-03  ~—9.5E-03 161E-02  pCilg  N/A RD3219
K-40 2.39E+00  1.7E-01 2.9E-01 N/A pCilg  N/A RD3219
RA-224DA 1026-01  11E02  1.5E-02 N/A pCilg  N/A RD3219
RA-226DA 1.24€-01 1.6E-02 2.0E-02 N/A pCilg  N/A RD3219
RA-228DA 1.24E-01 2.8E-02 3.0E-02 N/A pcilg  NIA RD3219
U-235 1.30E-01 a0e-02 . 42602 N/A pCily  N/A RD3219
U-238DLP  147E+005 4.1E-01 & 4.3E-01 N/A pCilg  NIA  RD3219
ALPHA 1.69E+01  5.9E+00 6.1E+00 522E+00  pCilg 100.00% RD3222
BETA 7.20E+01  5.7E+00 7.4E+00 3.80E+00  pCilg  100.00% RD3222
TC-99 4.40E+02  7.0E+00 5.0E+01 361E+00  pCifg  95.10%  ITAS-IT-RS-000?
Number of Results: _]r_Q—_I
e,
0an '*é,._ e -4.-/-, T
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|
|
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0747
LAB SAMPLE ID: 51001103 MATRIX: OTHER
CLIENT ID: BOGNX4 DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT E£RROR(2s) ERROR(2s) MDA UNIT ELD  numBER
U-235 3.36E+00 & N/A 7.0E-01 7.80E-02  pCilg  73.40% RD3234
U-234 2.87E+01  12E+00  4.9E+00  8.91E-02  pCig  73.40% RD3234
U-238DA 240E+01  1.1E+00  4.2E+00  7.80E-02  PCUg  73.40% RD3234
BE-7 4.35E-01 2.3E-01 24E-01 N/A pCi/g N/A RD3219
co-58 -2.66E-03 U 1.2E-02 1.2E-02 1.99E-02  pCVg  N/A RD3219
CO-60 121E-01  23E-02  26E-02 N/A pCilg  N/A RD3219
CS-137DA 310E+00  7.6E-02 3.2E-01 N/A eCilg  N/A RD3219
EU-152 4.04E-02 \| 40E-02  40E-02  6.32E-02 pCig  NA RD3219
EU-154 -2.87E-02 (! 3.8E-02 38E-02  6.04E-02 pCUg  N/A RD3219
EU-155 9.44E-02  5.2E-02 53E-02  B8.73E-02 pCég  NA RD3219
FE-59 1.11E-02 '} 2.7E-02 27602  479E-02 pClg  NIA RD3219
K-40 9.42E+400  5.2E-01 1.1E+00 N/A pClg  NIA RD3218
RA-224DA 437E-01  41E02  6.0E-02 N/A eCig  NIA RD3219
RA-226DA 327E-01  5.5E-02 6.4E-02 N/A pCilg  N/A RD3219
RA-228DA 4.04E-01  8.9E-02 9.7€-02 N/A pClg  NIA RD3219
U-235 1.21E+00 £, 1.5E-01 1.9E-01 N/A pCilg  NIA RD3219
U-238DLP 1.76E+01 ZT1TE+00  24E+00 N/A pCilg  NIA RD3219
ALPHA 344E+01  8.1E+00  8.9E+00  S5.00E+00  pCUg  100.00% RD3222
BETA 6.30E+01  54E+00  6.8E+00  3.80E+00  PCig  100.00% RD3222
TC-99 9.35E+01  3.5E+00  1.3E+01  361E+00  pClg  9510%  ITAS-IT-RS-0001
Number of Resuits: @
013 [#L1ZRESS
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0747
LAB SAMPLE ID: 51001104 MATRIX: OTHER
CLIENT ID: BOGNX5 DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
U-235 4.58E+01 . NA 1.3E+01 5.00E-01  pCig  24.70% RD3234
U-234 4.58E+02  1.3E+01 1.2E+02 5.00E-01  pCig  24.70% RD3234
U-238DA 3.29E+02  1.1E+01 8.9E+01 5.00E-01  pCVg  24.70% RD3234
co-58 8.54E-04 ‘A 52E-03 5.2E-03 8.97E-03  pCig N/A RD3219
C0-60 1.68E-02  5.5E-03 5.8E-03 1.15E-02  pCilg N/A RD3219
CS-137DA 6.24E-02  1.1E-02 1.3E-02 N/A pCilg N/A RD3219
EU-152 3.38E-03 L\ 1.6E-02 1.6E-02 261E-02  pCig N/A RD3219
EU-154 -9.50E-04 1} 1.4E-02 1.4€-02 2.41E-02  pCig N/A RD3219
EU-155 1.34E-01  32E-02 ~ 3.56-02 5.44E-02  pCig N/A RD3219
FE-59 “1.11E-02 {4 1.1E-02 1.1E-02 1.70E-02  pCilg N/A RD3219
K-40 3.48E+00  1.9E-01 4.0E-01 N/A pCig N/A RD3218
RA-224DA 1.69E-01 1.8E-02 2.5E-02 N/A pCirg N/A RD3219
RA-226DA 1.85€-01  2.2E-02 2.9E-02 N/A pCilg N/A RD3219
U-235 2.17e+00 /. 1.1E-01 2.4E-01 N/A pCifg N/A RD3219
U-238DLP 1.63E+01 T 6.6E-01 1.8E+00 N)A  pCifg N/A RD3219
ALPHA 1.59E+02  1.7E+01 2.4E+01 4.20E+00  pCig 100.00% RD3222
BETA 1.70E402  8.6E+00 1.4E+01 3.71E+00  pCig 100.00% RD3222
TC-99 2.56E+01  2.3E+00 6.6E+00 361E+00  pCifg 95.10%  ITAS-T-RS-0001

Number of Results:

04 ClG Efey s
- €069
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LAB NAME:

LAB SAMPLE ID:

SAMPLE RESULTS
ITAS-RICHLAND S0G:
51001105 MATRIX:

BHI-00922

Rev. 0
1)1
Quanterra
Environmental
Services

W0747
OTHER

CLIENT ID: BOGNX6 DATE RECEIVED:  10/2/95 11:30:00 AM

COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA uniT  YIELD NUMBER
U-235 501E+00 £ NA 1.0E+00 9.636-02  pCilg 72.20% RD3234
U-234 6.31E+01  1.9E+00 1.1E+01 1.096-01  pCilg 72.20% RD3234
U-238DA 454E+01  1.7E+00 7.9E+00 1.09€-01  pCiig 72.20% RD3234
BE-7 8.856-02  6.2E-02 6.2E-02 N/A pCilg  N/A RD3219
cOo-58 -6.81E-031.\ 6.0E-03 6.0E-03 9.50E-03  pCilg N/A RD3219
CO-60 9.89E-03:4 7.5E-03 7.6E-03 1.37E-02  pCilg N/A RD3219
CS-137DA 527E-02  1.2E-02 1.3€-02 N/A pCilg N/A RD3219
EU-152 -3.34E-03 .\ 16E-02 1.6E-02 273E-02  pCig N/A RD3219
EU-154 1.36E-02 1| 1.9E-02 1.9E-02 3.36E-02  pCilg N/A RD3219
EU-155 546E-02  3.0E-02 3.1E-02 5.09E-02  pCilg N/A RD3219
FE-59 -6.06E-03 i 1.3E-02 1.3E-02 206E-02  pCiig N/A RD3219
K-40 459E+00  2.4E-01 5.2E-01 N/A pCilg  N/A RD3219
RA-224DA 2.22E-01 1.9E-02 2.9E-02 N/A pCilg N/A RD3219
RA-226DA 1.97€-01 2.5E-02 3.2E-02 N/A pCilg N/A RD3219
RA-228DA 2.11E-01 4.2E-02 4.7E-02 N/A pCi/g N/A RD3219
U-235 1.34E+00 #\ 1.0E-01 1.7E-01 N/A pCi/g N/A RD3218
U-238DLP 1.18E+01 T 7.9E-01 1.4E+00 N/A pCilg  N/A RD3219
ALPHA 6.20E+01  1.1E+01 1.3E+01 4.87E+00  pCig 100.00% RD3222
BETA 760E+01  5.9E+00 7.7E+00  3.96E+00  pCilg 100.00% RD3222

TC-99 2 46E+01 2.3E+00 6.5E+00 3.61E+00 pCi/g 95.10% ITAS-IT-RS-0001
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BHI-00922

Rev. 0
i
v uanterra
Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: Wo0747
LAB SAMPLE ID: 51001106 MATRIX: OTHER
CLIENT ID: BOGNX? DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ;ERROR (25) ERROR (25) MDA uniT  YIELD NUMBER
u-235 572E+00 . N/A 1.2E+00  9.09E-02 pCig  65.60% RD3234
U-234 5.42E+01  1.9E+00 9.6E+00  1.11E-01  pCilg  65.60% RD3234
U-238DA 416E+01  1.6E+00 7.4E+00  B8.02E-02 pClg  65.60% RD3234
co-58 2.24E-03\\  4.8E-03 4.8E-03 8.27E-03  pCilg  NIA RD3219
CO-60 1.96E-02  6.4E-03 6.7E-03 1.26E-02 pCig  N/A RD3219
CS-137DA 9.49E-02 1.3E-02 1.6E-02 N/A pCig N/A RD3219
EU-152 -1.16E-0214  1.4E-02 1.4E-02 226E-02 pClg  NIA RD3219
EU-154 160E-02 Li 1.6E-02 1.6€-02 279E-02 pCig  NIA RD3219
EU-155 1.85E-02 \\ 2.3E-02 2.3E-02 3.79E-02  pCig  N/A RD3219
FE-59 -3.24E-03 \\ 1.2E-02 1.2E-02 1.98E-02 pCig NI RD3219
K-40 5776400  2.3E-01 6.2E-01 N/A pCilg  N/A RD3219
RA-224DA 1.54E-01  1.56-02 2.2E-02 N/A pCilg  NIA RD3219
RA-226DA 1.68E-01  2.0E-02 2.6E-02 N/A pCilg  NIA RD3219
RA-228DA 153801  3.9E-02 4.2E-02 N/A pCilg  NIA RD3219
U-235 686E-01f 64E-02  94E-02 NA  pClg  NIA RD3219
U-238DLP 483E+00 T S5.1E-01 7.1E-01 N/A pCig  N/A RD3219
ALPHA 589E+01  1.1E+01 1.2E+01  4.7SE+00  pCilg  100.00% RD3222
BETA 6.55E+01  5.5E+00 7.0E+00  3.70E+00 pCig  100.00% RD3222
TC-99 561E+01  2.9E+00 96E+00  361E+00 pClg  95.10%  ITAS-IT-RS-0001
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BHI-00922

Rev. 0
Quanterra
Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0747
LAB SAMPLE ID: 51001107 MATRIX: OTHER
CLIENT ID: BOGNX8 DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT FRROR (25) ERROR (25) MDA uniT  YIELD NUMBER
U-235 567E+00 X N/A 1.2E+00 1.14E-01  pCifg 64.20% RD3234
U-234 5.59E+01  1.9E+00 1.0E+01 1.18E-01  pCiig  64.20% RD3234
U-238DA 3.99E+01  1.6E+00 7.2E+00 1.11E-01  pCilg  64.20% RD3234
BE-7 1.22E-01 9.4E-02 9.5E-02 N/A pCilg N/A RD3219
CO-58 -5.76E-04U.  6.8E-03 6.8E-03 1.15E-02  pCig N/A RD3219
CO-60 769E-0318 5.4E-03 5.5E-03 1.08E-02  pCilg N/A RD3219
CS-137DA 3.09E-02  9.4E-03 9.9E-03 N/A pCilg N/A RD3219
EU-152 -1.31E-02 1), 1.8E-02 1.8E-02 2.81E-02  pCig N/A RD3219
EU-154 -1.23E-02 1.} 1.9E-02 1.9E-02 2.95E-02  pCilg N/A RD3219
EU-155 9.36E-02  3.4E-02 3.56-02 5689E-02  pCig N/A RD3219
FE-59 7.82E-03 *}, 1.4E-02 1.4E-02 253802 pCilg  NIA RD3219
K-40 423E+00  2.6E-01 5.0E-01 N/A pCifg N/A RD3219
RA-224DA 2.23E-01 1.9€-02 3.0E-02 N/A pCilg N/A RD3219
RA-226DA 2.64E-01 2.9E-02 3.9E-02 N/A pCilg N/A RD3219
RA-228DA 2.11E-01 5.1E-02 5.5E-02 N/A pCilg N/A RD3219
U-235 1.21E+00 7 1.1E-01 1.7E-01 N/A pCilg N/A RD3219
U-238DLP 1.14E+01 7 9.3E-01 1.58+00 N/A pCilg N/A RD3218
ALPHA 5.81E+01  1.0E+01 1.2E+01 3.71E+00  pCilg 100.00% RD3222
BETA 6.37E+01  5.4E+00 6.9E+00 3.92E+00  pCilg 100.00% RD3222
TC-99 1.91E+01  2.1E+00 6.0E+00 361E+00  pCilg  95.10%  ITAS-IT-RS-0001
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BHI-00922

Rev. 0
Q))uanterra
Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0747
LAB SAMPLE ID: 51001108 : MATRIX: OTHER
CLIENT ID: BOGNYO0 DATE RECEIVED:  10/2/95 11:30:00 AM
: COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT (ERROR (25) ERROR (25) MDA uniT  YIELD NUMBER
U-235 5.36E-01 K N/A 1.6E-01 3.96E-02  pCilg 59.50% RD3234
U-234 5.93E+00  4.1E-01 1.1E+00 3.96E-02  pCilg 59.50% RD3234
U-238DA 5.11E+00  3.8E-01 9.9E-01 3.74E-02  pCilg 59.50% RD3234
BE-7 8.196-02  6.8E-02 6.86-02 N/A pCilg N/A RD3219
co-58 3.29E-031, 5.1E-03 5.1E-03 9.02E-03  pCig N/A RD3219
CO-60 3.07E-02  8.9E-03 9.4E-03 N/A pCilg N/A RD3219
CS-137DA 4.83E-01 1.9E-02 5.2E-02 N/A pCilg N/A RD3219
EU-152 -5.40E-03 U 1.6E-02 1.6E-02 2.51E-02  pCilg N/A RD3219
EU-154 8.30E-03 ,\ 1.9E-02 ~ 1.9E-02 3.086-02  pCig N/A RD3219
EU-155 2.81E-02 i 1.9E-02 1.9E-02 2.93E-02  pCig N/A RD3219
FE-59 5.57E-04 i 1.2E-02 1.2E-02 2.06E-02  pCig N/A RD3219
K-40 4.25E+00  2.2E-01 4.8E-01 N/A pCilg N/A RD3219
RA-224DA 1.98E-01 1.4E-02 2.4E-02 N/A pCilg N/A RD3219
RA-226DA 2.34€-01 2.2E-02 3.2E-02 N/A pCilg N/A RD3219
RA-228DA 2.25E-01 3.7E-02 4.3E-02 N/A pCilg N/A RD3219
U-235 7.106-02 . 45€-02  46E-02 NIA pCilg  NIA RD3219
U-238DLP 5.79E-01 T 3.5E-01 3.5E-01 N/A pCilg N/A RD3219
ALPHA 1.33E+01  5.3E+00 5.5E+00 5.23E+00  pCig 100.00% RD3222
BETA 2.20E+01  3.4E+00 3.7E+00 3.80E+00  pCilg 100.00% RD3222
TC-99 3.49E+01  2.5E+00 7.5E+00 3.61E+00  pCilg 95.10%  ITAS-IT-RS-0001
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BHI-00922

Rev. 0
Y
wuanterra
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ErvICES

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0747
LAB SAMPLE ID: 51001109 MATRIX: OTHER.
CLIENT ID: BOGNY1 DATE RECEIVED:  10/2/85 11:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT (ERROR (25) ERROR(253) MDA unit  YIELD NUMBER
U-235 6.29E+00 L N/A 1.3E+00  1.33E-01  pCig  65.40% RD3234
U-234 6.56E+01  26E+00  1.2E+01 161E-01  pClg  65.40% RD3234
U-238DA 4.65E+01  22E+00  B.3E+00  1.48E-01 pCilg  65.40% RD3234
co-58 -6.61E-031\ 8.3E-03 8.3€-03 1.34E-02  pClg  N/A RD3219
co-60 118E-02 U  8.3E-03 8.4E-03 157E-02  pCilg  N/A RD3219
Cs-137DA 2.05€-01  1.7E-02 2.7E-02 N/A pCilg  NIA RD3219
EU-152 -1.12E-02\), 2.2E-02 2.2E-02 352602 pCilg  NIA RD3219
EU-154 2.00E-02 / 2.6E-02 2.6E-02 451E-02 pCUlg  N/A RD3219
EU-155 1.21E-01  3.8E-02 3.9E-02 6.47E-02  pCig  N/A RD3219
FE-59 -1.51E-02{). 1.8E-02 1.8E-02 2.84E-02  pCilg  N/A RD3219
K-40 8.54E+00  3.5E-01 9.2E-01 NIA pCilg  N/A RD3219
RA-224DA 412E-01  25E-02 4.8E-02 N/A pCig  N/A RD3219
RA-226DA 421E-01  33E-02 5.4E-02 N/A pCilg  NIA RD3219
RA-228DA 420E-01  6.5E-02 7.7E-02 NIA pCilg  NIA RD3219
U-235 1.916+00 L 1.3€-01 2.3E-01 NIA pCilg  NIA RD3219
U-238DLP 228E+01 ] 1.0E400  2.5E+00 N/A pCilg  NIA RD3219
ALPHA 7.74E+01  1.2E+01 156401  5.00E+00 pCig  100.00% RD3222
BETA 8.62E+01  6.2E+00  B84E+00  3.81E+00 pCig  100.00% RD3222
TC-99 251E+01  23E+00  66E+00  361E+00 pCig  95.10%  ITAS-IT-RS-0001
Number of Results: 19 _
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SAMPLE RESULTS

BHI-00922

Rev. 0
n
Quanterra

Environmental
Services

LAB NAME: ITAS-RICHLAND SDG: w0747
LAB SAMPLE ID: 51001110 MATRIX: OTHER
CLIENT ID: BOGNY2 DATE RECEIVED:  10/2/95 11:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT (X‘ERROR (2s) ERROR(2s) MDA uNIT YIELD NUMBER
U-235 1.81E+00 . N/A 43E-01  6.64E02 pCig  74.50% RD3234
U-234 1.69E+01 9.5E-01 2.9E+00 7.11E-02  pCilg 74.50% RD3234
U-238DA 1.54E+01 9.1E-01 2.7E+00 711E-02  pCilg 74.50% RD3234
co-58 5.30E-03 L 7.0E-03 7.0E-03 1.29E-02  pCilg N/A RD3219
CO-60 1.46E-02{0 9.2E-03 9.3E-03 1.80E-02  pCig N/A RD3219
CS-137DA 3.88E-01 2.5E-02 4.6E-02 N/A pCiig N/A RD3219
EU-152 -1.06E-02(} 2.2E-02 2.2E-02 3.49E-02  pCig N/A RD3219
EU-154 -1.5TE-02 4 2.6E-02 2.6E-02 413802  pCilg N/A RD3219
EU-155 5.92E-02 3.36-02 3.4E-02 5.59E-02  pCilg N/A RD3219
FE-59 -1.94E-02 {1 1.8E-02 1.8€-02 2.85E-02  pCig N/A RD3219
K-40 5.50E+00 3.4E-01 6.5E-01 N/A pCirg N/A RD3219
RA-224DA 2.53E-01 2.7E-02 3.7E-02 N/A pCilg N/A RD3219
RA-226DA 2.88E-01 4.3E-02 5.2E-02 N/A pCifg N/A RD3219
RA-228DA 2.64E-01 5.3E-02 5.9E-02 N/A pCilg N/A ' RD3219
U-235 6.81€-01 £ 9.78-02 1.2E-01 N/A pCiig N/A RD3219
U-238DLP 9.00E+00 T 1.1E+00 1.4E+00 N/A pCilg N/A RD3219
ALPHA 1.90E+01  6.0E+00 6.4E+00 421E+00  pCig 100.00% RD3222
BETA 5.81E+01  5.2E+00 6.4E+00 3.71E+00  pCig 100.00% RD3222
TC-99 1.99E+02  4.8E+00 2.5E+01 3.61E+00  pCig 95.10%  ITAS-IT-RS-0001
Number of Resuits: l‘lz
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