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Documents produced for federal agencies must provide measurement standards according to the 
International System of Units (SI), which is also known as the metric system. Much of the work 
described by this document was performed and reported using non-metric units. The following 
chart is provided to meet readers' needs for conversions between units. 

Metric Conversion Chart 

Into Metric Units Out of Metric Units 
IfYouKnow Multiply By To Get IfYouKnow Multiply By To Get 

Length Length 
inches 25 4 . • , ,,n,ullimeters- - .. " .. ,,millimeters · -·~- 0.039 · inches j .r t, ft ;~ ,.•\ ,,;,; ~I •~~e j ; . · .,, • .., Jts t(1 
inches 2. 4' f-'.'·-~ .. "certtimeters '· ~ ,~'"' 11· cell.time • • l 0.394 inches 

feet 0.305 ~ {- . .r~; ~,.--., ~-meters 3.281 feet , t I i 1 ,.,~ 
:., V }. f;_( ".,.# ,;M 

yards 0.914 meters meters 1.094 yards 

miles 1.609 kilometers kilometers 0.621 miles 

Area Area 
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet 

sq. yards .0836 sq. meters sq. meters 1.196 sq. yards 

acres 0.405 hectares hectares 2.47 acres 

Mass (weight) Mass (weight) 
ounces 28.35 grams grams 0.035 ounces 

pounds 0.454 kilograms kilograms 2.205 pounds 

Volume Volume 
teaspoons 5 milliliters milliliters 0.033 fluid ounces 

tablespoons 15 milliliters liters 2.1 pints 

fluid ounces 30 milliliters liters 1.057 quarts 

pints 0.47 liters liters 0.264 gallons 

quarts 0.95 liters cubic meters 35.315 cubic feet 

gallons 3.8 liters cubic meters 1.308 cubic yards 

cubic feet 0.028 cubic meters 

cubic yards 0.765 cubic meters 

Temperature Temperature 
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit 

then multiply 9/5, then add 
by5/9 32 

Radioactivity Radioactivity 
picocuries 37 millibecquerel millibecquerel 0.027 picocuries 
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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. Radjological release surveys of the decontaminated basin walls 
and floors have been included for completeness. 

~ -.. 

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 (BID, 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, l-995b ). 

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 T mcics Control Act Method C industrial 
standards and ~f 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 I 00-HR-l 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: iµ 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 (m2) 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. DecoDtamination (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 decoDtamination 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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Decontamination of the interior walls and floors generated drummed wastes which were stored on 
site. Waste drums were sampled for characterization in September and October. 

Decontaminated basin floors were sampled last. This final phase of sampling took place in 
October and November. Though the climate of the region is dry, there was some accumulation of 
precipitation in the basins after decontamination but before floor sampling was completed in the 
fall of 1995. Precipitation was pumped to Basin No. 2. After collection and analysis of the 
accumulated precipitation, sampling of the interior floor surfaces was completed. 

3 
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Figure 1-1. The 100-H Area at the Hanford Site 
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Figure 1-3. 1990 Aerial of the 183-H Solar Evaporation Basins 
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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 ~dditional concrete wall an:d drum sampling during implementation. 

P ~· ... t ~. 

I.,. • "'\,•/, . 
Samples were collected by Westinghouse Hanford Company's (WHC) Sampling and Mobile 
Laboratories (SML) personnel on A1,1$llst 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 col\ected 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. I walls were sampled. Samples 
from the south wall, 1.5 m above the basin floor were numbered S5060-0l and N5850. Samples 
from the east wall, 1.2 m above the basin floor were numbered S5060-02 and N585 l . 

9 
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Additionally, on August 25, samples S5060-05 and N5855 were collected from a single untreated 
0.4 m2 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. l'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 scab bled area. Samples from 
Basin 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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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 (REIS) 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 (B0GTS 1) 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 (99Tc) 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 
B0GRK.6) 
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• Basin No. 4: 12.2 m south of the flocculation basin and 3.0 m from the west wall (sample 
B0GRK.8). 

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 B0GRK4) 

• Basin No. 3: 0. 9 m south of the flocculation basin and 7. 6 m from the east wall, ( sample 
B0GRK.5) 

• Basin No. 4: 0.9 m south of the flocculation basin and 9.1 m from the west wal~ (sample 
B0GRK7). 

Before using the rotohammer, silica sand was poured over the clean tool head and collected as an 
equipment blank (sample B0GRK0). Samplers supplied the sand. The tool was field 
decontaminated following WHC procedures (WHC 7-7, Ell 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, B0GRL0, 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. I and No. 4 had standing water over areas planned as sampling 
points-temporarily delaying sampling. Basin No. I 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 Sl\1L 
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 
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B0GRK2). The authoritatively selected location sampled was 4.6 m south of the flocculation 
basin and 1.5 m from the east wall (sample B0GRK.l). 

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

Date Primary 
Matching 

Alias 222-S Basin Location 
Sampled Sample ID ID 

8/24/95 S5060-01 Ff5040-01 N5850 1 South interior wall 

8/24/95 S5060-02 Ff5040-02 N 5851 1 East interior wall 

8/24/95 S5060-03 Ff5040-03 N5852 4 South interior wall 

8/24/95 S5060-04 Ff5040-04 N 5854 4 West interior wall 

Basin No. 1 flume 
8/25/95 S5060-05 Ff5040-05 N5855 1 floor 

Outside Basin No. 
8/24/95 S5060-06 FT5040-06 N 5856 NA 1, east berm 

9/14/95 S5060-07 Ff5040-13 N 5937 2 South interior wall 

9/14/95 S5060-08 Ff5040-14 N 5936 3 South interior wall 

9/29/95 B0GNX2 - N5985 3 Drum 198 

9/29/95 ' B0GNX3 N 5986 3 Drum.210 -
9/29/95 B0GNX4 - N 5987 3 Drum.200 

9/29/95 B0GNX5 - N 5988 1 Drum.41 

9/29/95 B0GNX6 - N5987 1 Drum.38 

9/29/95 B0GNX7 - N5990 1 Drum.39 

9/29/95 B0GNX8 - N 5991 1 Drum.40 

10/2/95 B0GNX9 - N5992 2 Drum 135 

9/29/95 B0GNY0 - N5993 4 Drum.47 

9/29/95 B0GNYl - N5994 4 Drum.48 

9/29/95 B0GNY2 - N5995 4 Drum.51 

10/2/95 B0GNY3 - N5996 4 Drum.46 

10/2/95 B0GNY4 - N5997 2 Drum 130 

10/2/95 B0GNY5 - N5998 2 Drum.83 

Drum.83 
10/2/95 B0GNY6 - N5999 2 (Duplicate) 

10/2/95 B0GNY7 - N6000 4 Drum.52 

10/2/95 B0GNY8 - N6001 3 Drum.217 

10/2/95 B0GNY9 -- N6002 2 Drum 111 

10/3/95 B0GNZ0 - N6003 3 Drum.231 

10/3/95 B0GNZl -- N6004 1 Drum.44 

10/3/95 B0GNZ2 -- N6005 2 Drum 78 

10/6/95 B0GTSl -- N6026 2 Sed. basin floor 
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Media 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Soil 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Water 



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

Date Primary 
Matching 

Alias 222-S Basin Location 
Sampled Sample ID 

ID 

Sand equipment 
10/23/95 B0GRK.0 Ff5124-01 N6067 NA blank 

10/23/95 B0GRK.3 Ff5124-02 . N6070 2 Floe. basin floor 

10/23/95 B0GRK.4 Ff5124-03 N6071 2 Sed. basin floor 

10/23/95 B0GRK.5 Ff5124-04 N6072 3 Sed. basin floor 

10/23/95 B0GRK.6 Ff5124-05 N6073 3 Sed. basin floor 

10/23/95 BOGRK.7 ".' ~ f1?E4~ 6, -~ • N6074 4 Seel. basin floor ,~ _.. .... . 

10/23/95 B0GRK.8 i '-') Fr f -' 1: n, ; N:6615 ;· 
, • ., f • I , "'. 4f ' 

, f:i~ .. basin floor µ , J-:24\,() . · ,..: I~ ;~ f 
, ~ .~., .. ·• 

-~ • · . .J 

.. ~)( .~ ~ ,r ~14~; L.1 Sed. basin floor ... • I .~' ~ . .. 
i ' • •• , 

i• '"' .. ~ .+ ,~ ., (Duplicate of 
10/23/95 B0GRK.9 Ff5124-08 N6075 4 B0GRK.8) 

Sed. basin floor 
10/23/95 B0GRL0 - N6075 4 (Split ofB0GRK.8) 

11/1/95 B0GRK.1 Ff5124-09 N6068 1 Sed. basin floor 

11/1/95 B0GRK.2 Ff5124-10 N6069 1 Sed. basin floor 
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Media 

Silica sand 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 
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3.0 ANALYSIS AND VALIDATION 
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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. 

_, 
.•. 

., ( 

3.1 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 (pCi/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 ~orrected 
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, 
PO4, 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 B0GRL0 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 (234U), uranium-235 (235U), uranium-238 {238U), total uranium, and ~c. BID 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 chemical 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, Missouri, 
facilities for chemical analysis. Established protocols were followed for off-site analysis and 
reporting. Off-site analyses were coordinated through the ERC's Sample ~anagement 
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 B0GTS 1. 
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Sample aliquots were submitted for the following radiological determinations: GEA, gross 
alpha, gross beta, 234U, 235U, 238U, total uranium, and ~c. Total uranium was requested for 
water sample BOG TS I whereas the uranium isotopic analysis was requested for the waste drum 
samples. Both total and isotopic uranium ailalyses 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, 238U, was also reported with the suffix 
"OLP." 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: B0GNX7, B0GNY0, B0GNY2, and 
B0GNY4. 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 QYalifiers 
have been discussed, WHC did not include QYalifiers in the surrumuy data tables of the 
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 

Determination 
Referenced 

EPA Method 

Metals: 3051/6010 
arsenic, barium, cadmium, 
chromium, lead, selenium, silver 

Anions: 300.0 
fluoride, chloride, nitrite, nitrate, 
sulfate, phosphate 

Mercury 7471 

Cyanide 9010 

Sulfide 9030 

Hexavalent chromium 7196A 

pH 9045 

EPA = U.S. Environmental Protection Agency 
TCLP = Toxicity Characteristic Leachate Procedure 

Comment 

3051 is a microwave digestion procedure, not 
equivalent to a TCLP extraction. 

October/November narrative inaccurately reports 
mercury as an inductively-coupled plasma metal and 
also references EPA method 7 470. Method reference 
number correcte4 per Appendix D. 
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Table 3-2. Off-site Analytical Chemistry Methods 

Referenced EPA 
Requested for 

Determination 
Method 

Concrete Structure 
Split Sample? 

Metals--
ICP Target Analyte List' 6010A Yes 
Vanadium 6010A No 
Arsenic 7060 Yes 
Lead 7421 Yes 
Selenium 7740 Yes 
Thallium 7841 Yes 

Anions--
Fluoride 300.0 Yes 
Chloride 300.0 Yes 
Nitrite •. ,f ! • ' ~· f .. 300.0 .• , •• ', ... ~ , Yes 
Nitrate t . i • 300 " ... , ~ 1-11 ,·, ' I" t •'' ' ' 

IM·•~ J"" t(l., y lo. I 
1
" ,-., r ~- \, , , & • ) •', : , 1~ :,n ,· . e~.~i . 1 

Sulfate .. ~00,0;:· . . ... , -..,.. Yes 
Phosphate 6tJ:q) ! 1 . ' f •. , Yes ,t• . "' ... ,:! ,,.. ~ tf f; ... !( 
Formate 300,0 No 

TCLP-- 1311/6010A No 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
TCLP--Mercury 13lln470 No 

Cyanide 335.2 Yes 

Sulfide 9030 Yes 

Hexavalent Chromium 7195 Yes 

pH 9045 Yes 

EPA = U.S. Environmental Protection Agency 
ICP = inductively coupled plasma spectroscopy 
TCLP = Toxicity Characteristic Leaching Procedure 
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Requested for 
Waste Drummed 

Concrete? 

Yes 
Yes 
No 
No 
No 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yesb 

Yesb 

Yes 

Yes 

No 

Yes 

•Routine list includes alumim.un. antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 
copper, iron. lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, and zinc. 
bRequested October 31 , 1995, on BOGNX7, BOGNYO, BOGNY2, and BOGNY 4 only. 
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4.0 SAMPLING AND ANALYSIS RESULTS 
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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. · 

l'; ' \'.~ 
f\ ·- " 

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-OES 
B0GNX2 
B0GNX3 
B0GNX4 
B0GNX5 
B0GNX6 
B0GNX7 
B0GNX8 
B0GNY0 
B0GNYl 
B0GNY2 

W0751-OES 
B0GNX9 
B0GNY3 
B0GNY4 
B0GNY5 
B0GNY6 
B0GNY7 
B0GNY8 
B0GNY9 

W0755-OES 
B0GNZ0 
B0GNZl 
B0GNZ2 

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 Hand 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 results 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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4.1 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. 

4.2 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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4.3 RADIOLOGICAL CONSTITUENTS OF BASIN CONCRETE STRUCTURES 

Table 4-3 presents a summary ofradiological 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, BOGRK.1 and BOGRK.2, 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 

N11111berof Sample 
Analyte Results/ Minimum Muim11111 Average Standard 

Nondeteds Deviation 

Analyzed by WHC Field Assessment Services Team 

Method 3051/6010 
Arsenic (mg/kg) 15 / 15 7U 13UJ NC NC 
Barium 15 / 0 37 J 92.4 74.9 14 
Cadmium 15 / 12 0.2U 2.0 NC NC 
Chromium 15 / 0 7.5 104 33.6 33 
Lead 10 / 8b 4.7U 12.9 NC NC 
Selenium 10 / 10b 3.6U 4.3U NC NC 
Silver 15 I 15 0.9U 4.8U NC NC 

Method 300 Anions 
Chloride (ugfg) 15 / 5 11.68 129 (48.84) (31.3) 
Fluoride 15 / 6 4U 73.88 NC NC 
Nitrate 15 /2 275U 11806.9 (3154) (3221) 
Nitrite 15 /9 4.95U 100 J NC NC 
Phosphate 15 / 15 4U 40U NC NC 
Sulfate 15 / 0 33.4 2110 517 609 

Method 7471 
Mercury (mg/kg) 15 / 14 0.04 UJ 0.4U NC NC 

Method9010 
Cyanide (mg/kg) 8 /3' 0.05 0.1 NC NC 

Method9030 
Sulfide (mg/kg) 15 /7 0.01 U 0.2 NC NC 

Method 7196A 
Hexavalent 
Chromium (mg/kg) 15 / 14 0.1 U 0.5U NC NC 

Method9045 
pH 15 / 0 9.8 12.3 11.0 0.89 

NC Not calculated. 
U Undetected. The associated value is the reported detection limit 
[ ] Value computed using undetected values at reported detection limit. 
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183-H 
Concrete 

Background 
Range• 

42U-50U 
29- 100 

2.5U-3U 
8.5U-13 
42U-50U 
42U-50U 
5. IU- 5.9U 

20U-20U 
2U-2U 
20U-23 
20U-20U 

-
204-399 

O. IU-0.2 

lU 

O. IU 

-

11.2 - 12.2 

'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.) . 
bFive 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. 

27 



BHI-00922 
Rev. 0 

Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 1 of 2) 

Number of Sample 183-H 
Concrete AnaJyte Resalts/ MininnDn Maxim.um Average Standard Background Nondetects Deviation Range• 

Analyzed by Quantern / Validated by Golder Associates 

Method 6010A 
Aluminum (mg/Kg) 20/0 932 16100 7677 4533 2700-9600 
Antimony 20 / 15+ 13.8U 69U NC NC 42U-50U 
Arsenic 20 / 0 6.1 78 37.6 16.3 42U-50U 
Barium 20 / 0+ 16.9 U 262 125.7 70.l 29 - 100 
Beryllium 20/3+ 0.45U 1.9 [0.81] [0.39] 0.3U-0.3U 
Cadmium• 18 / 4+ l.2U 17.6BJ [6.9] [4.7] 2.5U - 3U 
Calcium 20 / 0 5310 125000 60206 38371 29000-l IE4 
Chromium 20 / 0 53.9 1490 J 583 448 8.5U - 13 
Cobah 20/o+ 9.2B 51.2B 24.8 10.7 4.4U-21 
Copper 20 / 0 88.4 2520 534.8 530 16-40 
Iron 20 / 0 26700 918000 358630 263826 4200-16E3 
Lead 20 / 2 0.61 J 228 [31.95] [58.8] 42U - 50U 
Magnesium 20 / 0 1040 8170 4814 2188 1600-5000 
Manganese 20 / 0 472 8910 3815 2669 62-250 
Nickel 20 / 0 19.4 695 283 215 8.8U-12 
Potassium 20/1+ 325B 6680 [1527] [1440] 530U - 1800 
Selenium 20 / 13+ 0.26U 4.3U NC NC 42U-50U 
Silver 13 / 11+ 3U 15U NC NC 5.1U-5.9U 
Sodium 20 / 0 486] 10100 4526.6 2863 200- 1100 
Thallium 20 / 11 0.41 UJ 30.7 NC NC 9.3U- 9.9U 
Vanadium 15 / 6+ 8.6UJ 59.8 J NC NC 10-41 
Zinc 20 / 0 66.2 328 147 60.8 41 -150 

Method 300 Anions 
Bromide• (u~g) 20 / 20 2.17U 24.9U NC NC -
Chloride 20 / 0 3.96 142 32.6 32.6 20U-20U 
Fluoride 20 / 0 3.34 283 65.5 56.S 2U-2U 
Formate 20 / 4 4.96U 51.2 [15.6] [21.2] -
Nitrite 20 / 0 0.91 J 381] 90.5 33.1 20U-20U 
Nitrogen in Nitrate 20 / 0 40] 910 J 249 380 20U-23 
Phosphate' 1/0 NC 9.47 NC NC -
Sulfate 20 / 0 109 1010 268 405 204-399 

Method 1311n470 
(TCLP/AA) 

Mercury (ug/L) 4 / 4 0.1 UJ 0.13 UJ NC NC -
Method 1311/6010A 
(TCLP/ICP) 

Arsenic (ug/L) 4 / 4 151 U 260U NC NC -
Barium 4 / 0+ 447B 548B 496 52.4 -
Cadmium 4/1+ 9.2U 18.9B [13.6] [4.80) -
Chromium 4/1 14.8U 304 [181] [144] -
Lead 4 / 4 153U 153 U NC NC -
Selenium 4 / 3+ 170U 351 B NC NC -
Silver 4 / 3+ 24U 32.2B NC NC -

Method9010 
Cyanide (mglkg) 20 I 5 0.49U 2.83 [1.05] [0.63) 1U 

Method9030 
Sulfide (mg/kg) 20 / 5 9.96 U 187 [44.7] [41.0] O.lU 

28 



Blll-00922 
Rev. 0 

Table 4-2. Chemical Constituents of Drummed Waste Concrete (Page 2 of 2) 

Number of Sample 183-H 
Concrete 

Analyte Results/ Minimum Maximum Average Standard Background Nondeteds Deviation Range• 

Method9045 
pH 20 / 0 9.SS J 12.19 J 11.3 0.74 11.2 • 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 a minor associated quality control deficiency. 
NC = Not calculated. 
U = Undetected. The associated value is the sample 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 199S referenced methods.) 
"Two undetected values were rejected ( qualified "R") in the data validation process. Rejected values were not used in developing this 
swnmary table. 
•seven undetected values were rejected ( qualified "R") in the data validation process. Rejected values were not used in developing this 
swnmary 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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Table 4-3. Radiological Constituents of Basin Concrete Structures 

Nmnberof 
Analyte Results/ Minimum Maximum 

Nondetects (pCi/g) (pCi/g) 

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

Environmental Analytical Laboratory 
Gross Radionuclide Screening* 

Gross Alpha 13/0 2.9 19.4 
Gross Beta 13/0 9.1 270 
Strontium-90 6/4 4.6 <9.1 

EAL Gamma Energy Analysis Screening 
Amcricium-241 6/6 <0.36 <0.45 
Ccrium-144 6/6 <0.51 <0.62 
Cobalt-60 13 / 13 <0.18 <1.8 
Cesium-134 6/6 <0.12 <0.14 
Cesium-137 13/8 <0.1 <0.83 
Europium-152 6/6 <0.3 <0.63 
Europium-154 6/6 <0.31 <0.4 
Europium-155 6/6 <0.29 <0.36 
Potassium-40 13/0 10 31 
Antimony125 6/6 <0.2 <0.28 
Thorium-232dau 1315 <0.32 <2.5 
Uranium-235 13/9 0.17 <4.4 
Uranium-238 13/ 13 <12 <78 
Uranium-238dau 13/3 <0.31 2.1 

Residual assigned to 
T cchnetium-99 13/NC <0 (-51) 239 

U = Undetected by the laboratory. The associated value is the reported detection limit. 
NC = Not Calculated 
11i232dau is the activity of Ac228, Pb212 and Tl208, short-lived daughter products ofTh232. 
U238dau is the activity of Pb214 and Bi214, short-lived daughter products ofU238. 
(] = Value computed using undetected values at reported-detection limit. 

Average 
(pCi/g) 

NC 

9.4E+O 
9.8E+l 

NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.8E+l 
NC 
NC 
NC 
NC 

[9.7E-1] 

NC 
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Sample 
Standard 
Deviation 

(pCi/g) 

NC 

5.6E+O 
7.5E+l 

NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

6.7E+O 
NC 
NC 
NC 
NC 

[7.lE-1] 

NC 

*The final two basin floor samples, B0GRKl and B0GRK2, were mistakenly never analyzed and reported by the EAL. 
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Table 4-4. Radiological Constituents of Drummed Waste Concrete 

Number of 
Analyte Results/ Minimum Maximum Average 

Nondetects (pCi/g) (pCi/g) (pCi/g) 

222-S Total Activity 20 / 20 <50 <50 NC 

Quanterra High Resolution 
Gamma Spectroscopy 

Beryllium-7 6 / 0 8.19E-02 4.35E-01 2.00E-01 
Cesium-137DA 20 / 0 3.09E-02 3.l0E+O0 4.29E-01 
Cobalt-58 20 / 20 -8.81E-03 U 2.38E-02 U NC 
Cobalt-60 20 / 13 -4.40E-04 U 1.21E-01 NC 
Europium-152 20 / 20 -4.04E-02U 2.34E-02 U NC 
Europium-154 20 / 20 -2.87E--02 U 2.00E--02 U NC 
Europium-155 20 I 12 -1.55E-02 U 1.33E-01 NC 
Iron-59 20 / 20 -2.24E-02 U 1.1 lE-02 U NC 
Potassium-40 20 / 0 6.44E-01 9.65E+Q0 . 4.84E+O0 
Radium-224DA 20 / 0 2.28E-02 4.39E-01 2.1 lE-01 
Radium-226D A 20 / 0 3.23E-02 5.04E-01 2.33E-01 
Radium-228D A 18 / 0 3.14E-02 4.79E-01 2.25E-01 
Uranium-235 8 / 0 1.96E-02 1.20E+O0 4.57E-01 
Uranium-238DLP 19 / 0 3.99E-01 J 2.28E+OI J 8.19E+O0 

Quanterra Electroplate/ Alpha 
Spectroscopy 

Uranium-234 20 / 0 1.3IE+O0 4.58E+02 4.88E+OI 
Uranium-235* 10 / l 4.76E-02 5.30E+O0 2.09E+O0 
Uranium-238DA 20 / 0 l.07E+O0 3 .29E+02 3.81E+Ol 

Quanterra Direct/ Proportional 
Counting 

Gross Alpha 20 / 0 5.25E+O0 l.59E+02 3.88E+Ol 
Gross Beta 20 / 0 2.04E+OI 1.70E+02 6.44E+Ol 

Quanterra Chemical 
Separation/ Liquid Scintillation 

T echnetium-99 20 / 0 1.91E+Ol 4 .68E+02 l.18E+02 

U Undetected above the minimum detectable activity. The associated value was reported by the laboratory. 
J The concentration is qualified as estimated due to a minor associated quality control deficiency. 
NC Not Calculated. 
[] Value computed using undetected values at reported concentrations. 
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Sample 
Standard 
Deviation 

(pCi/g) 

NC 

1.36E-01 
7.04E-01 

NC 
NC 
NC 
NC 
NC 
NC 

2.64E+O0 
l .22E-01 
1.19E-01 
1.30E-01 
4.70E-01 
7.25E+O0 

9.88E+Ol 
2.09E+O0 
7.07E+Ol 

3.64E+OI 
3.80E+Ol 

1.29E+02 

*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. 

Soil sample S5060-06 Summary 
Chemical Result 

FAST Analyses 
pH 9.1 
Arsenic (mg/Kg) 13 
Barium 49 
Cadmium 0.2 
Chloride 60 
Chromium 7 
Cyanide 0.01 
Fluoride 40 
Hexavalent Cr 0.1 
Lead 13.5 
Mercury 0.04 
Nitrate 946 
Nitrite 100 
Phosphate 40 
Selenium 13 
Silver 0.9 
Sulfate 40 
Sulfide 0.02 

Water sample BOGTSl Summary 

Radiological 
Constituent Result 

222-S Analysis 
Total Activity (pCi/g) <50 

Quanterra Analyses 
Cobalt-60 (pCi/L) -2.22 
Iron-59 0.233 
Europium-152 --0.153 
Cobalt-58 2.83 
Cesium-137 2.55 
Europium-155 0269 
Europium-154 -7.13 
Gross Beta 824 
Gross Alpha 64.5 
T echnetium-99 2520 
Uranium (ug/L) 92.6 

± = 2-Sigma Error 
NA = Not Applicable. 
NR = Not Reported. 
Q = Data qualifier. 
<, U = Undetected. 

Sample Results for Other Media 

Q Radiological 
222-S Analysis 
Total Activity (pCi/g) 

UJ 
J 
u EAL Analyses 
u K40 (pCi/g) 
J Co60 
UR Cs137 
u TH232dau 

U235 
UR U238 
UJ U238dau 

Alpha 
UJ Beta 
u 
UR 
u 
u 

Q Total Analytical Error 

NR 

u 3.43 
u 6.57 
u 6.25 
u 2.04 
u 2.82 
u 5.71 
u 11 

63 
12.9 
278 
20.6 
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Result 

<50 

2.8E+l 
<4.9E-l 
<8.7E-2 
2.3E+o 
8.3E-l 

<l.8E+l 
2.0E+-0 
l.9E+l 
9.8E+l 

Counting 
Error 

NR 

3.42 
6.57 
6.25 
2 .02 
2.81 
5.71 
11 

24.6 
102 
16.1 
NA 
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+I-
22E+O 

2.6E-l 
l.4E-1 

2.lE-1 
NR 
NR 

Minimum 
Detectable 

Activity 

NR 

5.51 
11.9 
10.9 
4.64 
5.39 
9.44 
18.3 
12.6 
5.04 
3.82 

0.00323 
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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. 

5.1 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 (B0GRK8) and its duplicate (B0GRK9). 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 (B0GRK8) and the split sample (B0GRL0). The split sample was much lower in nitrate 
than the regular sample, relative percent difference (RPD) 133 percent (168 J versus 828 µgig) . 
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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 µgig). 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 µgig). Split sample chromium results were very close to the 
mean value of sample B0GRK.8 and its duplicate. Other routine analytes also had RPDs of <26 
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. 

5.2 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 minim.um, but chromium, iron, manganese, nickel and thallium concentrations were near 
routine sample maximums. No waste drum split samples were taken for independent chemical 
analysis. 

5.3 CONCRETE STRUCTURE RADIOLOGICAL RESULTS AND DISCUSSION 

Radiological results of the regular sample (B0GRK8) and duplicate sample ~0GRK.9) show 
derived 99Tc had the highest RPD (105 percent) followed by gross beta and gross alpha 
determinations (Table 5-3). The 99Tc 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 of78.7 percent 
(47.9 versus 110 pCi/g); gross alpha had an RPD of30.8 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, 235U 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 resp.ectively. The EAL derived 
higher results than the QES-analyzed split sample. 

A measured parameter in the split sample was 99-J'c. 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 99Tc 
values. Derivation of the 99Tc 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 99-J'c (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 (B0GNY5) and duplicate 
(B0GNY6) 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 99-J'c. 

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 Sll,ICA 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 

Regular Duplicate 
Field 

Duplicate Split Sample 
Sample Sample 

RPD BOGRLO• 
BOGRK8 BOGRK9 

(%) 

BIIl-00922 
Rev. 0 

Signed Field 
SplitRPD 

(¾) 

FAST Measurements Quanterra Measurements 

Method 3051/6010 
Arsenic (mg/kg) <7.8 <7.8 NC 36.5b 
Barium 92.4 101 8.89 112 
Cadmium <1.8 <1.8 NC 0.24 U 
Chromium 13.5 20.1 39.3 15.8 J 
Lead <5.8 <5.8 NC 6.1 J• 
Selenium <4.3 <4.3 NC 0.1 lJRd 
Silver <3 .4 <3.4 NC 0.86B 

Method 300 Anions 
Chloride (ug/g) 18. 14.7 20.2 10.4 
Fluoride 4.92 4.42 10.7 6.08 J 
Nitrate 828. 639. 25.8 168 J 
Nitrite <4.95 <4.95 NC 3.01 J 
Phosphate <15.1 <15.1 NC 5.06 UR 
Sulfate 201 190 5.63 220 

Method 7471 
Mercury (mg/kg) <0.4 0.4 NC Not Requested 

Method 9010 
Cyanide (mg/kg) <0.1 <0.1 NC 0.7· 

Method 9030 
Sulfide (mg/kg) <0.1 <0.1 NC 10.7 U 

Method 7196A 
Hexavalent 
Chromium (mg/kg) <0.25 <0.25 NC 0.15 UJ 

Method 9045 
pH 11.5 11.6 0.87 11.8 J 

RPD = Relative Percent Difference from B0GRK8, !(sample difference/ mean)! *100. 
a Additional analytes reported in supporting appendix K 
bReference method EPA 7060. 
•Reference method EPA 7 421 . 
~eference method EPA 77 40. 
"Reference method EPA 33 5.2. 
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Table 5-2. Drummed Waste Concrete Field Duplicate-Chemical Results 

Analyte 
Regular Drum 83 Duplicate Drum 83 Field Duplicate 
Sample BOGNYS Sample BOGNY6 RPD(¾) 

Analyzed by Quanterra /Validated by Golder Associates 

Method 601 0A 
Aluminum (mg/Kg) 3780 906 123 
Antimony 55.2 U 55.2 U NC 
Barium 120 16.5 B 152 
Beryllium 0.5 U 0.43 U NC 
Cadmium 4.6 UJ 13.3 BJ NC 
Calcium 32300 5400 142.7 
Chromium 732 1410 63.3 
Cobalt 30 B 48.7 B 47.5 
Copper 467 836 56.6 
Iron 449000 J 903000 J 67.16 
Magnesium. 3290 1010 106 
Manganese 4650 8680 60.5 
Nickel 389 637 48.3 
Potassium 679 297 B 78.3 
Silver 12 UR 12 UR NC 
Sodium 3350 943 112 
Vanadium 8.6 UJ 8.6 UJ NC 
Zinc 104 99.6 4.32 

Method 7060 Arsenic (mg/Kg) 28.6 29.7 3.77 

Method 7421 Lead (mg/Kg) 4.9 3.8 U NC 

Method 77 40 Selenium (mg/Kg) 4.3 U 4.3 U NC 

Method 7841 Thallium (mg/Kg) 17.6 29.9 51.8 

Method 300 Anions 
Bromide* (ug/g) 2.47U 2.5 U NC 
Chloride 3.96 4.3 8.23 
Fluoride '.38.6 42.7 10.09 
Formate 10.1 10.3 1.96 
Nitrite 1. J 1.1 J <;.52 
Nitrogen in Nitrate 204 J 239. J 15.80 
Phosphate 4.93 UR 5. UR NC 
Sulfate 144 165. 13.59 

Method 335.2 --Cyanide (mg/kg) 0.56 0.5U NC 

Method 9030 --Sulfide (mg/kg) 38.2 38.3 0.26 

Method 9045 --pH 10.51 J 10.57 J 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 B0GNY5, !(sample difference/ mean)! *100. 
U = Undetected. The associated value is the sample detection limit corrected for aliquot size, dilution, etc. 
*Bromide results reported by laboratory, however not a requested analyte nor in validation reports. 
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Analyte 
(pCi/g) . 

Table 5-3. Basin Concrete Structure Field Duplicate and Split 
Samples-Radiological Comparisons 

Regular Duplicate 
Field 

Split Sample 
Sample Sample Duplicate B0GRLO & Total 

B0GRKB::1:2- B0GRK9::1:2- RPO(%) EJTOr 
Sigma EJTOr SigmaEJTOr (Lab. 2 Sigma) 

BHI-00922 
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Signed 
Field Split 

RPD 
(%) 

EAL Measurements Quanterra Measurements 

Gross Alpha 16.5 12.1 30.8 9.78 ± 4.71 
Gross Beta 47.9 110 78.7 10.8±2.78 

Total Activity 64.4 ± 29.6 122 ± 87.2 NC NR 
SR-90 <8.8 <13. NC NR 

Gamma Energy 
Analysis Screening 

Am241 <0.36 <0.4 NC NR 
Ce144 <0.51 <0.59 NC NR 
Co60 <0.18 <022 NC 0.001 I U 
Cs134 <0.12 <0.11 NC NR 
Cs137 <0.11 <0.11 NC 0.106±0.0212 
Eul52 <0.54 <0.6 NC -0.00045 U 
Eu154 <0.37 <0.34 NC -0.0145 U 
Eu155 <0.33 <0.3 NC 0.0454 U 
K40 12. ± 1.4 I 1. ± 1.4 8.7 NR 
Sb125 <0.25 <0.23 NC NR 
TH232dau 0.39 ± 0.15 0.32 ±0.14 20 0.549 ± 0.0862' 
U235 0.18 ± 0.084 0.23 ±0.085 24 0.196 ± 0.073b 
U238 <12. <II. NC 5.02 ± 0.942< 
U238dau 0.42±0.13 0.38± 0.13 IO NR 

Residual assigned to 
Tc-99 28.1 90.3 105 14.7 ± 2.56 

<, U Undetected. 
NC Not calculated. 
NR Not reported. 
RPD Relative Percent Difference from B0GRK8, !(sample difference/ mean)I *100. 
TH232dau is the activity of Ac228, Pb212 and Tl208, short-lived daughter products ofTh232. 
U238dau is the activity of Pb214 and Bi214, short-lived daughter products ofU238 .. 
'Concentration reported as Radium-228. 
bAlso 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(¾) 

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 -0.00242 U -0.00576 U NC 
Europiwn-154 0.0018 U -0.00486 U NC 
Europium-155 :0.00231 u -0.00345 U NC 
Iron-59 0.00238 U -0.00305 U NC 
Potassium-40 0.644 ± 0.0941 0.685 ± 0.0988 6.17 
Radium-224D A 0.0228 ± 0.00509 0.028 ± 0.00608 20.47 
Radium-226D A 0.0323 ± 0.00696 NR NC 
Radium-228D A 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 
Uraniwn-238DA 5.14 ± 1.02 5.01 ±0.92 2.56 

Quanterra Direct/ Proportional 
Counting 

Gross Alpha 8.97±4.4 10.1 ± 4.6 11.9 
Gross Beta 31.9 ± 4.52 41.1 ± 5.2 25.2 

Quanterra Chemical Separation/ 
Liquid Scintillation 

Technetium-99 181 ±22.5 97.5 ± 13.7 59.96 

RPO = Relative Percent Difference from B0GNY5, !(sample difference/ mean)I *100. 
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. 
U = Undetected. The associated value was reported by the lab. 
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Table 5-5. Sample Results for B0GRK0-Silica Sand Field Equipment "Blank" 
Analyte Sample 

B0GRK0 

FAST Chemical Measurements 

Method 3051/6010 
Arsenic (mg/kg) 
Barium 
Cadmium 
Chromium 
Lead -
Selenium 
Silver 

_Method 300 Anions 
Chloride (ug/g) 

. ,Fluoride 
Nitrate 
Nitrite 
Phosphate 
Sulfate 

Method 7471 
Mercury (mg/kg) 

Method 9010 
Cyanide (mg/kg) 

Method 9030 
Sulfide (mg/kg) 

Method 7196A 
Hexavalent 

<7.8 
0.05 
<1.8 
<1.3 
<5.8 
<4.3 
<3.4 

<0.4 

<0.1 

<0.1 

Chromium (mg/kg) <0.25 

Method 9045 
pH 7.8 

Analyte Sample B0GRK0 
± 2-Sigma Error 

EAL Radiological Measurements (pCi/g) 

Gross Alpha 16.5 
Gross Beta 47 .9 

Total Activity 64.4 ± 29.6 
SR-90 <8.8 

Gamma Energy Analysis 
Screening 

Am241 
Cel44 

Eul54 
Eul55 
K40 
Sbl25 
TH232dau 
U235 
U238 
U238dau 

222-S Total Activity 

<0.36 
<0.51 
<0.18 
<0.12 
<0.11 
<0.54 
<0.37 
<0.33 
12. ± 1.4 
<0.25 
0.39 ±0.15 
0.18 ±0.084 
<12. 
0.42 ±0.13 

<50 pCi/g 

< Undetected. The associated value is the reported detection limit. 

41 



·THIS PAGE INTENTIONALLY 
. LEFTBLANK 

42 

Blll-00922 
Rev. 0 



6.0 RADIOLOGICAL SURVEYS · 
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In addition to chemical analysis, radiologic field surveys were performed to monitor and control 
radiologic contamination at the 183-H Basins. Workers and equipment were surveyed during 
the course of the decontamination efforts. A final release survey was performed on those 
portions of the basins that met established criteria. 

Surface surveys indicated whether radioactive contamination was below the surface release 
criteria of DOE Order 5400.5, Radiation Protection of the Public and Environment, which 
contains applicable requirements independent of the RCRA TSO closure activity. Cement 
structures or debris that did not meet the surface release criteria of the order will continue to be 

subject to. radiologic controJ~·- !~~~t~~~~ ~9; ~o~~ .~ft~~ f ~U.t p~~IW.r;ere sufficie~tly . 
decontammated to meet release cnteha:.- 1 Surface areas o'f the north wall and the sedimentation 
and flocculation floors of Basin No. 1 w.~~~§. 1~c1{ntJ.

1 

~9econtaminated to achieve release 
standards as based on surface surveys: · 

Each survey has been identified by a survey number. Surveys were performed according to the 
Radiological Release Plan for the 183-H Basins (BHI, 1995b). Copies of release surveys for 
basin walls and floors have been included in Appendix L. Surveys are organized by survey 
number. 
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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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Westinghouse 
Hanford Company 

Fr.om: 
Phone: 
Date: 

Special Analytical Studies 
373-4771 S3-90 
September 27, 1995 

Subject: 183H CONCRETE PROJECT - FT5040 

To: 
, .. 
i • 

L~ Miller 
D. B. Encke 

1 11} .,., A ... ,,,;,ti,..•., "''y"-" ~:e "_,..f; , A. .... _,.~ •• l .. ~:•, .. ,..._',~t' 
, ,·II, ·• L l I . J , :. :. ,·..:. ,,. • :• .,. •,~.11• r,. «; , .. ~ _....... ... ...- ~ 

'~ ,, >" • • .. ,.'.',,t.r:•A•, , '.-·•· t • ~ ,.\• •. , ,,,,, :· ·,.:.~ f ·~ {. t. : . .),f i . , . ' - '\ .... 

XS-53 , .. , . .,, . .. , ., .• , . 
XS-53 ·\t· '"'.: • n;. . ~; .,·{ ( 

;-:, .... ·"""·· ,.~ I'"' ~ ......... ~ 

cc: D. J. Smith 
FAST File 

S3-90£}/' 
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Internal 
Memo 

SAS95-211 

Attached is the analytical report in support of the 183H concrete project. 

If you have any questions regarding analysis, please contact either 
Mr.½Smith at 3 2482 or J. Y. Smith at 373-9171. 

~~ 
L. L. Lockrem 
Manager 

sir 
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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 T earn. (F ASD as w~ll as the Environmental Analytical Laboratory (EAL) 

I• ,ly( . 
,, , 

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 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 sample was 
obtained from the lowest point of ~e 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 protocols for 
cleanliness. The samples were collected in commercially available, individually certified, pre-cleaned 
bottles. 

000002 
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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, techneti~-99, and total uranium. Radiological 
characteriz.ation was performed by the Blil Environmental Analytical Laboratory (EAL). 

• Samples were chemically characterized for total metals (RCRA metals and vanadium), 
chromiunt6, pH, cyanide, sulfide, and anions (including fluorine, chlorine, NO3, NO2, SO4, and 
PO4• Chemical characteriz.ation, 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. 

SW-846 METHOD 
FAST 

. . ANALYSIS . PROCEDURE 
CROSSREFERENCE 

REFERENCE 

MICROWAVE DIGESTION 3051 3.5 

ICP METALS 
6010 WSCF Lab Specific 

As, Ba, Cd, Cr, Pb, Se, Ag 

Hg COLD VAPOR AA 7470 3.43 

CYANIDE 9010 3.18 

SULFIDE 9030 

ANIONS 
300.0 3.29 

F, Cl, NO2, NO3, P04, S04 

SAMPLE RECIEVING RETURN AND WHC-CM-7-7·, Ell 5.1 & 
1.1 

CUSTODIANSlilP SW-846 SECTION 

QUALITY CONTROL OF THE REVERSE SW-846 SECTION 1, 
2.1 

OSMOSIS DEIONIZED WATER SYSTEM QUALITY ASSURANCE 

WATER LEACH OF SOLID SAMPLES 
NIA 3.23 

FOR ANION ANALYSIS 

SOLID WASTE ASSESSMENT TEAM 
MANUAL 

NIA 5.0 

FAST QUALITY ASSURANCE PLAN HASQAP 2.0 
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Project FT5040 - 183H-Basin Concrete Results 
mg/Kg as-recleved basis 

Sample No. FT5040-01 FT5040-02 FT5040-03 FT5040-04 FT5040-05 FT5040-06 Detection Limit 
Customer ID S5060-01 S5060-02 S5060-03 S5060-04 S5060-05 
-"-Lo..c.:ccc..at...:cio--'-n--'--'-'------1-#1 E. Wall #1 S. Wall #4 S. Wall ·#4 W. Wall #5 Basin Flume 
Date Sampled 6/24/95 6/24/95 8/24/95 8/-2-4/--9-5 -'--L--8-/2_5 __ /9_5 __ 
T_i_m_e._S_a_m ..... ,o_le..c.d ___ ..___1_0_45 _ ___ 1_3_2_0_ ·- - 1420· 1520 950 

Metals 

S5060-06 
E. Wall Soil #1 mg/kg 

8/25/95 
1230-

Arsenic ND ND ND ND ND ND 13.0 
Barium 75 88 37 74 87 49 0.8 
:::..c.:.;.;ad-'-'-m~i"'-um _____ ..___..c_1__ 2 ND ND 1 --ND- --0_2--

Chromium 15 18 9 9 18 7 9.6 
Lead ND ND ND ND ND ND. 13.5 
Selenium ND ND 1--_N;..;.Dc.__--i._...:.N.c.::D'--_._ __ ...:.N.::..D_-1_!,!D 13.0 
Silver ND ND ND ND ND ....:~~ 0.9 Mercu·-ry·----- ·- N~ --ND -- ---ND~ ND ND _ __,,__~r.t -:,-- --- 0~04---· 

-- .. 
General Chemistry .. 

Fluoride ND ND ND . ND ND i,,iot: ;ND, .. 40 
Chloride ND ND ND ND ND,_----~•---_'--,-;N-"D"-, _ __.. __ .:.6_0:;___ 

ND ND ND ND ND ~;: '" )!JD 100 Nitrite 
Nitrate 8390 2250 ND _..c.,38.:,.,0:,..:0_+---'-'N~D __ 4 "'->.._ ---'. ~::..:4:.c:.6 __ ~g---· 
Phosphate ND ND ND ND ND _.,,.,. --ND 40 
Sulfate 1150 1180 2110 400 650 ND 40 
_Su_·lf_ld __ e _ _____ <_0.0_1 __ <_0.Q!._ __ 0.Q_3 _ 0.04 0.03 

1
.,,-: • 0~02 __ ___,_ __ 0_.0_1 __ 

~yanlde <0.01 <0.01 <0.01 <0.01 <0.01 ':~ .<0.01 0.01 
Hexavalent Cr <0.25 <0.1 <0.1 <0.2 <0.1 ; :v,., o ;r.,...1 --1·-~o''""'.1 
e!-~-=--=--=--=--=--=--=--=--=--=--=--=--=-~~-=--=--=9_. 9_-4--__c1 _o .6 9 .8 10 .4 9. 8 ~.,--9 .1 ---· . - - . -··---· --~ 

Entered by: JY Smtth 
Checked by: DJ Smtth Page 1 Printed on: 9/27/95 

:;,:::, tel 
~ e; 
• I 

00 
0 
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N 
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C:.U.C# 

Westinghouse llanfonl 
CHAIN OF CUSTODY/SAl\1PLE ANALYSIS REQUEST 

009505 
Company 

Page I of I 
Collector HULSE, KARL ConlocUlt.qurslor ENCKE, DA VJD B. Tri. No. 373-3461 MSII'\ XS-53 FAX 

SAF Number S5-060 Samplt Orlcln 
I ~ '-• -/.l Purchas• Order/0,arce Cod• 

l'rojtcl Tlllt Concrete sampling 183-H Locbook# - ;_Iv~ 
...... Ice Chtsl # ), ;;'L- ::.· .. ~ -:,- Ttmp. 1/. I " f.:.-,-: ... /1, -4/.: 

~hipped T n (Lnh) FAST Melhod of Shlpmrnt .. 
,_·, ,:.·,v. i/-c· ~: :: 'e.. mu of Ladlnc/Alr Bill No. 

.'l, 
.,. __ J. 

Protocol RCRA Uatn Turnaround REGULAR Orr.lie Propert)· l'\o, /1, !A 
Snmplt i'io. l.nh. Ill • Unto Tlml' Nufl'ype Conlalner Sample Analysis l'cnrrvallvr 

SS060-0I so 8 '24.'9~ 11/·l;· (/) 12S r To11I Mellis TCLP, ANIONS (EPA lOO.0), F, Cl. N02, NOl, S04, P04, Clvomium +6, pH, Cyonides, Sulfide, Formate 
Fr--~0 -01 

SS060 -02 so 8 '2419S ':J:/.'. (/) 12S r Total Meials TCLP, ANIONS (EPA lOO.0), F, Cl, N02, NOl, S04, P04, Chromium +6, pH, Cyonides, Sulfide, Formate 
Frsoiw-~~ 

.i S060-0J FT1'~ .. 0 -ol SU H.'24!9~ : .l.l'''. (/) 12S r Total Met,ls TCLP, ANIONS (EPA l00.0). F, Cl, N02. NOl, S04, P04, Chromium +6, pll, Cyonides, Sulfide, Form,te 
,tt. 

Sl060-04 J:'-,~o-40-o--4 so 8124i9S • ✓. ,, , Vl l2S p l 0111 Mellis TCLP, ANIONS (EPA 300.0). F. Cl, NOl , NO), S04, P04, Chromium +6, pH, Cyanides, Sulfide, Formate 
• ?...,(, 

S5060-0l l=~~-o~ so 8.'25/95 ~-'J(;iC' (/) 125 p Total Metals TCLP, ANIONS (EPA 300.0), F, Cl. N02, NOl, S04, P04, Chromium +6, pH,_Cyonides, Sulfide, Formlle 

Sl060-06 r-r.,o .. o·o~ so a:24 ,9~ 
,,,..,_ . 

/ J,. =-2, . (/) 125 p Total Metals TCLP, ANIONS (6PA 300.0), F, Cl, N02, NO), S04, P04, Clvomium • 6, pH, Cyanida, Sulfide, Formate 

l' 'OSSIRLE S,\MPt.t: 11,\7..AIUISIIU-:MAIIKS MSl>S \'cs ~ .2..· "'o .Iii_ SPECIAi , INSTRUCTIONS -· Hold Time )'<! !• 11/. --~.,·/.c 1.l~t all knoun Wnl"ilts. 
..,. - ' ?- .. ,'C ,.,.,.\. : -:-t' 

?s- h,t 
Rchnquishtd O,· hinl Sip, IJatc/fimc i l S-'if Received'.;:,./)_ Print Sign Date/Time Malrix• 

/( j; ,.,-~ i) -- '1,,<· 7__; ,l~ 5 /4:· s J,.- @,l .. I) l:. ,O 1.-L-1 S?/2-:--k-
I/SF' 

s . Soil DS . Drum Solids 

Rchnquishcd ti,· Oatc/Jimc: Received ll)· D11tcffimc SE . Sediment DL . Drum Liquids 
.. so . Solid . T . Tissue 

SI. = Sludge \YI r Wire 

ilchnqu1shcd lt~ Oate'1 imc Rccei\'cd By l>.,teffimc 
\\' . \Valer I. . Liquid 
0 . Oil \' . Vcgclal ion 
A . Air X . Other 

itchn~u1shd U~· (JatcrJimc Reee1nd8)· IJ11c/Time ., 

Fl :'i,\I. SA~IPLE I f >o,roul ~ lcth<>d e ~ Return In cu.iom<r. p<r l,h rrnccdu1<. used in JM•m• Disposed Rr Da1cfTimc 
lllSl'OSITIU1' 

All umpl1n cor nradnu, ma1nbh ,hall hc 11ld;cd ur h~· rcquotor and ulurnrd lo parrnl container or site nf l' .500 (07/95) 

~~ 
• I 

00 
0 
\0 
N 
N 



~ ..... 
00 

I . Field Assessment Services Team · 
Special Analytical Services 
llanford Technical Services 
Richland, WA . 99352 

Chain-of-Custody/ 
Sample Analysis Request 

SAS # b u J· \j u 
om jJ'/3J6f:(;, 
Page_7....__of ____ _ (509) 373-3798 FAX (509) 373-3193 

Project /83 II , 
Client /~j 5} /f/) ', 

Job No . Fr ( (1 y ,~I 

Telephone No . ·J7 ·l-- ~-t -f'~"-
I I ' . Pro je c I Loe a Ii on -'''-"~__.;,;,._}_./.,_,.'--', f_,f..,,u,_' ___________ _ 

I 
Sampler /111;r, ,•1, I. v,c);,1 {' .o 

7 

FAST ID Dale 

Telephone .Nn jl J · s's"f'y 

Time • 
__,, ,.,,_ 

No. of 
Containers 

' 

/ Testing Panmeten / 
,1---,---r---r---,--,,........,.....-,---,---r--,' 
( ·i 

. \' 

Hold Time _____ _ 

Observations/Comments Customer ID 

,., . ... 1 Jl I '- ~,. _,, 
I ,.,., __ . 

✓ I .~, 
;:: r ,,-,>'I, . ., · · o -;z .J.~ J 

,t I 
., I .I. .• 
.,, 

/ ,/ .. 

c,.- 5,1 ij, J - , ., ~ r ,' .. · 
.:., 5o'lu ... 1 1., 7~· I .... 

I I _., .. 

,Special Shipmenl/Handllnd ,!!I 
Storage Req 11.IJ.emP"iGs • . 
'!.j/;,tp!.,D Ii~ ( /_,)_S('(J 1;.x //.~ /,+'/~; 

•.1- ,.,/ , . 

I ,1 
'1 J ,,:, •. 

1-t1 ,./ v' 

1 
J 

/,'ti , ~,/ ii ✓ 
f..t; 11,f 

• .. ✓ 
, . - J 

'· .,, .. , . ' 
/,l,1 f11( ✓ ~/ 

"\ 

\ .. 
.. , 

'-·· -· '1 ., •· / j) ,V .. .,,._ .. ,'· .. I 
II ~, ,. \ I .rnr • ,l(M\ .,, • 

) . C (,/. ~- / · · 
u .•;· ' l' - -, ,1., . ,· ,1.,/ 

( (r, . I .., .. 
"j ~A t!d '.,:1 . f ~ -- · • 

r ., - ., 
-' .> !'~ ~ ... /,,., l/:. .. :. -i ...... 

··' ., 

. 
Posslbe lample Hazer s/,/t~-~-•' ~-,••-• ·r · r'' 1 ";.,: , . ·,, ~. 'Kl Rad Screening 
Remarks I,,,/',,,. , · 

((A.JI :'.•• 10-r_,. .ll./ 0 Pie Id Analysis 

7' ~.,z- - -. fl . ~.,-,, . . .- .. ~·. ' .,.,. .. ~ 
Ollt/TI•• J '"I') ,;/. ,_I-:'' .. ,".' 
,., ~,/fr-

......... , 
. f. I 

.' i ,. 
D11tlll•1 · . . , 

• Matrill 

1.11., ••••• , ., I D11t1t1 •• IHlnd •, D1111tl• 1 S =Soll DS =Drum Solids 

t-,-,,-,,,-,,-,,-,,-,-,-------------.-,-,.,-
11
-.,---•- •• -.,-.. -,,-,-, --------------.-,-,.,-

11
-.,---1 SB =Sediment DL =Drum Liq ulds · 

SO =Solid T =Tissue 
i-,-,,-,,-,,-,.,-,,-,-,-------------•. -.. ,-,-,.-, ----+-,-.. -, .. -,,-,-,---------------•. -,.-11-,.-, ---j SL =Sludge WI= Wip~ 

t---------r--------------..L..---------------------~ W =Water L =Liquid •· 
0 =011 V =Vegetation Final Sample 

Disposition 

Disposal Method 

West I ·use Hanford Company Cl'J.X 
I • ' 

Disposed By 

. '//, :I • t'• !· , . 
/' ,' 

/ , 

Date/Time 

. ·1-1 ·, r 
A =Air X =Other 

., , . 
' . '•-? 



Westinghouse llnnford 
Compnny 

Collector I IULSE, KARL 
SAF Numhcr S5-060 
l'roJ•rl TIiie Concrclc sampling 183-H 

Shlrrrd To (I.ab) E.A.L. 

rrolorol llCRA 

Somrl• No. I.lb. Ill * Ihle 

Sl060-0I so 8/24/95 

~l060-02 so 8/2•/95 .. 
Jl060-0J so 8/24/95 

Sl060-04 so 8/24/9l 

S5060-0l so 8/25/95 

Sl060-06 so 8/24/95 

l'OSSIIIU: SAllll'U: IIAZAllllS/lmlllAIIKS 
• oll k.J1mn1 \fosfu. 

llelinquished Dy rrint Sign 

llelinquislocd lly 

ltclinquishcd fly 

ll chmp 1ishtJ lly 

----- ----- ·· ---
<.:.O.C/1 

CIIAIN OF CUSTODY/SAMPLE ANALYSIS IU~QUEST 
009507 

Page I of I 
ConlarUlltquulor ENCKE, DAVID B. Tri. No. 373-3461 IIISIN XS-SJ FAX 

Somrl• 0rtcln /rs-r-f/ l?as-:11 Purd1ase 0rdnta,orc• Code I 

l.ocbool< ff WIie -tV- .205"" d- f £. lreO,ul# s mL-3'Jc;- T•mr. 

lll•lhod or Shlrn1tnl G 
11J &:a.le.. 11111 or 1,adlnc/Alr 11111 No. ,,v IA 0\/, 

l>ala Turnaround REGULAR Orr.lie Prorerty No. ,viA 
1·1me Noffyr• Conlalntr Samrle Analysis P•n•rv•II., 

!0'-15 (/) 125 r Olli\ (LAil SPl!CIFIC). 01011 Alpha, Gron Oc11, U-2l4.-2JS.-2ll, Tcchncliwn-99, Tora! U 
NONE 

!,!;3z0 (/) 125 r Olli\ (LAIi SPECIFIC). Gross Alph1, Gron 1lc11, U-2J4.-2lS,-231. Tcchncliwn-99, Toni U 

''/lt) (/) 125 r GEA (I.AD SPECIFIC), 01011 Alpha, Gross Uc11, U-2J4.-2ll,-l31, Tcchncliwn-99, Tora! U 

151-D (/) 125 r GEi\ (1.1\JJ SPECIFIC). Gross Alpha, Gron Uc11, U-2J4,-2JS,-2ll, Technetiwn-99, Toni U 

~ (/) 125 r Olli\ (LAD SPECIFIC), Gross Alph1, Gross Uci., U-2J4,-2J5,-2ll, Techncliwn-99, Toni U 

1Z30 (/) 125 r Ol!A (LAD SPECIFIC). Gron Alph1, Gross Octa, U-2l4,-2J5,-2JI, Technetiwn-99, Toral U 

IIISIIS v .. • No I'(. Sl'F.<.:IAI, INSTIUICl"IONS llnld l"lme 

Date/rime llcceivcd Uy Print Sir,, Dalc/fimc Malrix • 

C..Wll ~a.f. ~.>-d s • Soil us . DnunSolids 

Uatc/rime Dale/rime @i DI. ·- L>rum l.iquids 
T . Tiuuc 

SI. WI a Wipe 

Datctrime ltcccivcJ Uy Dale/rime 
w 
0 

L • Liquid 
V . Vcgcl1lion 

I\ • Air X • Other 

Ualcflimc llccdvcJ Uy llatc/rime 

'l lNAI. SAP.1rl.F. Oisrn11I McrhoJ e I Rclumto cwlomcr, rcr 11h rroccdurc, u1cd in (MOCCH. Disposed lly Date/Time 
IIISl'OSITION 

Alt umrln con h•Hr•Jon11naltrl1h 1hall l1t rlrll,,I 11r hJ nqutdor anil ncurnt,I to f'IHnl conl• lntr or 111• Of -6001 -500 (01/951 

p 
r--

~ 
.) 

~ 

~ t:cl a; :< 
I 

0 0 
0 
\0 
N 
N 



Westinghouse llnnforcl 
Compnny 

Colltclor I IULSE, KARL 
SAF Numhtr S5-060 
rroJut TIii, Concrete sampling 183-11 

Ship~ To (L• b) FAST 

ProlKOI RCRA 

SampltNo: L• lt. ID • D• lt 

S,060-07 ~ ~ Tjt)' (tJ .. so 9/1•/9' 

s,060-01 F T5,tYttJ .JJ., so 9/1•/9, 

POSSIBLE SAMPLE IIAZARl>S/REIIIARKS 
• .bl •U known "ulu. 

clinqulshtd Br 

elinquish,.d Dr 

J ' · · / ' . 

l.'.O .C: # 
009525 

CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
I I P11e of 

Conl•cUlttcinulor ENCKE, DAVID B. Ttl No. 373-3461 MSIN X.5-.53 FAX 

S•ntplt Oticln 183-// rurchut Onltr/Ch• rc• Codt 

l.ocbook# U!tlC.-N- :ior # 1/7 ltt C.'llul # 5 ML -1fs,' Ttntp. 

llftlho,I of Shlpn1tnl 6, T 
ovf,£11//Jt~-~ 11 .. tt,·,.fc. IIIUofL• dlnc/AlrDIIINo. A) fA 

U• ta Tam• roun• REGULAR Ollillt ProptrtJ No. /VIA 
Tln1t No/Type Cont• lntr s.,..plt Analysb Ptntn• llvt 

100, (/) 12, p Total Metal• TCLP, ANIONS (EPA JOO.Ol F. Cl NOJ, NOJ, S04, !'04, Owumiim ~ . pll Cyanide•, SulOde, Fonnole 

091' (/) 12' p Tolal M<t.11 TCLP, ANIONS (l!PA JOO.oi F, Cl NOJ, NOJ, S04, !'04, Chomhm • 6, pll Cyonicles, Sulfide, Formate 

MSDS Ytt a No a SPECIAL INSTRUCTIONS llold Tlmt F" 0 c '""- f (.. 

Sisn 01te/Tlme Mallix' 

1/,s I I s • Soil DS • DnmSolid, 
SB • Scdimml DL • o,..., l.lquido 

Otle/lime so • Solid T • Tiuue 

SL • SluJae WI • Wire 

O,te/lime Received By 
w • w,1 .. L • Liquid 

D1le/limt 
0 • Oil V • Veael1linn 

" • Air X • Othef 

Dile/lime Received Ar Ot1e/lime 
' 

!'INAL SAMPLE Disposal Method • a ltct..., lo cuslomn. r<t l,b p,oc:ed .. e, u,ed in proceu. Di,po,ed Br 01tellime 
DISPOSITION 

A.JI umr,ltt nn• h1undout 1n1hrt1lt •h•II be rldwd up hr r.qut1tor •n• Ntumt4 lo r•nnl contalntr er 1lte ef, '01 -500 (07195) 

~ to 
:< e; 

I 
0 0 

0 
\0 
N 
N 



QC SUMMARY 

,,\ "1 t.• ... t"••.~•••f'\' J...,.; ~':] .. ;: • • l ~~ - . " .. -. . ·. - ·•··' . .. -•,st f°"-: ~,.. .. l . . 
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Project Ft5040 QC Summary 

I 
Spike I Original Duplicate I Relative% 

Recovery I Result I Result , Difference 
I i ; I 

Metals I I I 
Barium . , ? ~J . -~ ,~1sa% .. 49 ! 59 I 18.52 
Cadmium ' J ' 'f,! ,. "1·Q9¾ ' · ✓ ~~ v 1/f~-, '9 ... .·' :• ,~.•tf \ l ..... , • . . < ,} f' ! I ~ .1• I 200 
Chromium ! 147%. - ~ 7,·•1• : , _.,. J~ l 8 I 25 
Lead i ... o,% .... i J,:- ;, ... ~ r,~:: ~o i ! 0 I 0 
Selenium i 0% . -o·,., ; 0 I 0 
Mercury i 37% 0 0 I 0 
Hexavalent Chrome ! 95% 0.1 ' 0.1 I 0 I i 

Sulfide I 84% 0.03 ! 0.02 I 40 
I ! I I 

! i I 

I Matrix Spike i Relative% I 
Matrix Spike Duplicate Difference 

I ! I 
Anions I I I I 

Fluoride i 3.4 3.29 ! 3.29 ! I ' 
Chloride ; 5.04 4.97 1.4 i 
Nitrite i 0 0 ! 0 I 
Nitrate i 18.11 18.08 0.17 I 
Phosphate ! 26.48 27.26 2.9 I 

I 

Sulfate i 26.94 27.33 ; 1.44 I 
I ; i 

Cyanide I 9 12 I 28.57 i 

i I I 

A-23 
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VII : ll 

~ I l I 

i I 

I I ~ 
pc 
.,._.. ' 

~ ss---0so Samp)e Date; e/,4/95 
FROJECj iUt=· ,a-• =m ,m, scam .-u•: Sh1pm~!'l't 2Uil a;z:/93 
CHARGE CQDE· E51772 
TYPE Oc •ROTOCCL; S.Cll)Jing Wis cone to ~CRA ;~:tac~l. 
CUSTQMES· R.C. Smith WHC 372-2:37 
Fl•Ln rqNTACTS· 0.8. Enck• 
or~sq~:~l: Karl a. Huls!! SML Lia~ Sai:-~ilng Tech. 

Robert R. Fox SIil Sampi ing Tec:n. 
Tom Brey HPT Suppol't. 
Jul h Hart1n HPT Supgcrt. 
Rex M111~< ('-•"".l"J Pi-~j11ct Lead.) 

• . k1,T1,..,,._ H. 141'./"" ""~c-r..>li (:511~ 
-------... ,PQBPOS; : To determ lne 1 f ascon-:a:iination of the co~crete was s.:csassful ana to verify ... 

anilyticai method on the soil. 

'OCATiOII: 183-H Basin~ l and 4 

R=Fm:ucr poc:ur:,ENTS; Salli;) I ing &nd Ana lys1s ?Jan Ol:510. 

SAMOlr )QJHT: Basin #l East Wall quad. ;1a f:ur fitt up (;~cple # SSOE0-01), 3asin #1 
South Wall quac. 24 five feet up (sa:pla fSS:60-02), Sasin *• QU!d. 45 three f~et down 
(su:ple :ssoao-0,1, Basin ;4 q~ad. l~ three feet dawn (sample iSSOS0-04), aas1n #! flwne 
(samol! ,sscso-as:, Sall Slllll)le taken alcn; ~he out.id! of B1sin ;1 East will (sampla # 
S5060-06). 

SAMPl''lq "'ITHOC: :.n a1r drivtn :-~tarhrnar wu us,d to qr1n cff surfac1 ccncreta fro:u pr11-
d1ter:nind locat1ons :n a1sin 11 u.a Sasin 14. Tha e0ncret1 was col,ected as it fell into 
a plastlc bag wnleh was at!achad ta the ~lli aelow the sa:nple site. Thi sample medi; was 
then transfered to ver.der certified cl1111 =:ttlas with ir. ~!I 5.5 el11nad spocn. A n!W 
bag was used at eaen sample paint. ihe rcto~u.n!r was elear.ed to EII 5.4 ind rinsed with 
ASTM iYi'E II water between uch samph point. · 

ihe flw:?e saCll)le was taken by grin~!~; up the surface of the fllllll! floor in a two 
foot squarz. ihe ground concrete wu _then si;:ontd \nto the sa::ple bottlu w1th in E!Z 5.5 
clunad spoon. 

The soil !Ull)le wa. take from outs1di ~as1n ti 11st wtll six 1nches b!low tr.e 
s~rfaca. The first 5 inches of safl were r!~ovad ~1th a sn0v1l. The exoo1sed soil was 
thin =ixea with an ~!I 5.5 cl11anad spoon. ,~a ve~dtr cer:1fied clean bottles ware tr.a~ 
filled using the cleaned spoon • 

.fil:. ror the soil s.::;le personal protect\vc e~ui;cant inc1udad Saf2ty Glass!s, Safety 
Sha1s, Surgeons Glaves ~nd Elue Coveralls. Sa:allng in the basins were done under R~P PS-
397 w.iich required on! set of ant1-car.tuir.at1on coveralls, i hc~d. canvas co:tles, inoe 
covers, and two ga1r of ;olvas . 

HEt\IlfE'R COND!T!ONS, Sunny SO", slight ,raeti 2 ta 2 ::ph. 

I . 
I I I 

I : O:-) 

";:\ II 
---n7 
~ 

~ I 
I 
I 

:cr.:1~u!d on Page 
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Noteoook No . . ~~."'."' JJ-.J.O.!' .y;.. 
:lROJECT I .67.~H ___ t..t,~-~ .. l=,k{l) . re e.r:..t., .. ~~ --- C.Jnlir.uec ~,01"'1 Pag~_f-1. 

7 
I I 

.. rHJF q -,f"-4! , '----------+Ch . I 

j ' 

l 

Ji~ ~, ~ 
r:F+ 
rr'~~ 

l 

~p:= 

~ 
h 

I SMC\e I c ... !l.w I ........... 1.,,. ., I I I ! t:1Ucr.N f Ana&y1ia (,..dloll) 11W ,rN•Nathn ! ;.ot • 1..-, •• , - canca,,..,.. 

53060-01 I 8/24/9: j 10~5 I (lj 125 ml ?oly I ;m1 ! ..... re:.,. "".''c... ,, ::, 
102, M·:l, SC4, O"••..a .. . 1111, 

, cnnt ... S.Jl ua .. h,,.u 

• SSOE0-01 I S/Z~/35 I 10,~ : (1) 125 ml Poly cu. ;re•• A 1, Clf'MI. Crcaa let.1. IJ• 

i I 2l4,•ZJ1.•Zll, t.c,..tt..n•~, 
TeUl U 

~5950 I 8/24/SS 1 10~5 I ( l) 20 ml Poly 1'~tal Mttl•itY (LU U£:1'tC) 

I ~5C50-G2 , 8/Z4/95 I !320 : (!) 125 mi Poly I Tm\ •o:ala r:;..,, ._~;.,._. ,. :L, 
i I ~.:::: ~;,:~~~~ .. ;:• ~-, 

j S30EO-OZ I S/24/95 j 1320 (I) 12: ::il Poly I c.A, :,cu ••P'I, :ro11 1ou . ~· 
234,•Zll, •UI. T..,,na,1111•>9, 
TotaL I.: 

i :1sas1 i a/Z4/S5 I 1320 I (!) 20 11:l Poly totu .1cu·,•ity <UJ s;ic:1.r:, 

' SSD60-C3 S/24/9':. I ;~20 I (i) US r.11 Pol, \•••••~ ... ,,_re~,. -"''<N ,. ;., 
liGl, .11:J., SC., o,..,.,. ... ~-. 
,.,..,.1e.1, l'-Lfic.:, lon11te 

S:C~O-C3 8/24/SS I !UC I (1) 12S 11:l Poly I ~- ""• •;,.,. •••aa ..... u• ZJ-.•.US,•US, T 1c.,r.e:h.a•i9, 
hcaL u 

IIS:52 I 8/24/35 I 1;20 j (k) Z0 1111 Poly Tout Ac-1:f"fY i r"/ ( '.A' $'1~1'1C) 

S3050-041 8/24/9S · 1SZ0 I (l) lZS 1111 Poly I Tm\ •mu re., , ..,,,.,.,. 1 , :,, 

I I ~.::: :t;1~;:~~;:• ~. 
SS060-0~ 9/Z~/S:i j !SZO (l) lZS i:il Poly 1 =· CnH .. .,.!• :raa, a.u, u• 

2l4,·US.·2l&, •~tn•·f9, 
! T-nat U 

1158S4 I 8/24/35 I 1S20 I (l) 20 1111 Poly Tolll. .le:rhlty (U,0 SFt:UtCl 

SS0~0-05 S/2S/9:i 0350 (l) 125 ml Poly I TOia\ .. ,.,~ •"'-'· .,.;..., ,. c,, 
10Z, 1103, s:4, wa.iUII .. , ~, 

. C\tlftt::n. kllflce. POl'l'ate 

rn:so-o; 91zs,9s I o9:o (1) 125 ml Poiy I cu, c, .. , •'""'· .,.... ••"• ,. 
ZJ,4,•135,·US, TtcNath, .. n, 
Taul \I 

115953 I 8/,5/95 I CS30 , (1) ZO ml Poly TataL .,.u,.,.11, t •.A.) Plcc,r:, 

S3050-0o 8/H/95 1230 i (1) lZS ml Poly reul ••ca,1 t:I.P, .,,,.,. ,, : ... 

I 
liiQZ, »cl . 50', 01.l"'IDhn ... p,1 0 

tnrri ... S.Ltt~,. ,:,.,..u 
SS0S0-05 8/24/35 1230 I (i) 123 ml Poly w, arcaa ·~:f\l . '-"HI IHI. U• 

234.•US . •W. fffftNCl,...H, 
l • ULIJ 

t15556 J 8/24/Si 1230 I (l) 20 1111 Poly I ftul Accrutcy tu.=, s,rci,ic: 

2:::-pr""'"~·r · •rt •.:r ~ 

O""SIT" r09;_m·~-«' 

-:,"; _~gqx,rrg&l C 
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Notebook No. \&.flC -,V: ,2.:i.r #" -,' 1 
Ccn:inu"a From Pa;o ,VC,Vc_ 

i . 

S.A.F.#: S5-060 Sample Date; 9/14/95 
PROJECT T!TLE: 111:H cONcun m:.0 meeN W4PLING ~hipment Date: 9/15/95 
CHARGE CODE· E61772 I 

TYPE QF PROTOCOL : Sampling was <lone to RCRA protocol. 
I CUSTOMEB: Don S.n:i th (FSAT) WHC 372-2482 
! FIEU1 CONTA~IS; D.B. Encke !HH 

PE&SQfiB~; Karl B. Hulse SML Lead Sampling Tech. i 
Kenneth J. Young SML Scientis~ 

Tom E. Brey HPT Support. I 

Nathon H. Taylor Operator (BIH) I 

PURPOSE: To determine if decontamination of the concrete was i:uccessful. I ' on I' 

the soil. l i<' 
~QCAIIQN; 183-H Basins 2 and 3 

I, ' I ...... , 
I , r 
: · ' I REFE~Ft•~E oo~ur:iE~n: Sampling and Analysis Plan 018510 . :\.! 

StMPlE POINT: Basin i2 South ~all quad. 23 one foot down (sam~le i S5060-07), ~ : 
Basin #3 Soutn Wall 16 feet from east wall and two feet up (sample iS5060-0S). -:-~ 
W-!PLING MffiiQQ; An air driven roto-hammer was u~ed to grin off surface \\" 
concrete from pre-determined locations in Basin #2 and Basin ,3. The concrete 

' ~as collected as it fell into a plastic ba; wnich was attached to the wall 
below the sample site. The saQple media was then transferred to veneer ' ! 
:ertified clean bottles with an EII 5.5 cleaned spoon. A new bag was used at I ~ach sa~ple point. The rote-hammer was cleaned to EII 5.4 and rinsed with ' ASTM TYPE II wQter between each ~ample point. I 

I 

'P~: Sampling in the basins was done ~nder RWP PS-397 which required one set 
I : 
I 

-Jf . ant i-contami nation co·,era l ls', a hood, canvas booties, shoe covers, and two I I 

-.iair of gloves. I 

I ; 

~EATHER ~ONOITIONS; At 0335 Sunny, 69°F no wind. I I 
' 
I I 

I I ' 
! I I I I I Ll ' I I I ' . . 

I I ! I y-1Pr"° j I -,. ~ . ,, .I ! ' ' i I i ' i : I ' 
I I I I i I I 

I i I I I 
i : I : : I i 

:7,j,; : . i If· I ! f i , I _L. £ ·,oi~., - /j A .. I.:,,, i,,,l-~ j, ~F : 
I _. h · ,,,. •• , •' w.41 ,r .A 

: ,( .b~,J. ! I I • j I I : I , ! ,:,T · I f "!' I I ! ! .t:"tz;-.., 1., ... I 

i v I I i I I : I I ! I : ' I i I I 
I I I I I 

i {,,1/;,tE ' '• .k:: < ,,Y ' I ' ! .))JI '0?4 I I I I I I 
:,r A-c . lt;Et: T IT ,s ;_P,i9.-1J<:"" I I I 

i I I I I I I I : I I 

I I I ! i I I ' ! I I 

i ' i ' I. 

I I 

i I I I I 
I I Conunu"d on Page ;, 

! I ' I I I i I I 

,/_M I..IZ -< k. 1.,.2,_ k'c 1-lwl!.c' 9-t..r-f_'r 
Rea]77t<ooa Sy 
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r~otebccr: No. IAJHC: 1~•-2,,$"" ~~1 

PROJECT __ _ JV.-1-f c:,,,_~~ Cc" : .:-::.:ec =,~,,.. ?!;• .. . 7 _ . 

I _______ __:. ________ ...:,_ _____ _____ ___ .... __________ .J 

iMIPl• Cat:• Tl• 
M....,... CoLl•CteG 

S5060-07 9/14/95 1005 

S5060-07 9/14/95 1005 

t-5937 9/14/95 1005 

SSOE0-08 9/14/95 0335 

S5C60-0S 9/14 / 95 093:i 

tl5336 9/14/95 0935 

M..,...r and ~y,x of Ana1y1ia (Metho:1) and 

I Prwaarvatlon Lot # 

(1' • I 

(1) 

I ( l) I 

(1 ) 

( l) 

i (1) 

Con'tainere 

125 ml 

125 ml 

20 mi 

125 ml 

125 ml 

20 ml 

Poly iotal Metals rcu>, Aniona f, 

I 
L/42301040 

Cl, Nll2, N03, set., C/lrcniUI 
--6, pH, Cyania-• , Sulfide, 
Fo""8t• 

Po1y G!A, Croaa Ali,ha, Grou llta, I L/42301040 
U•234,•Z35,·UI, hcilnetilD• 
99, Total U 

Poly I Total ActlvitY CW SP£Cl11C) N/A 

Foly Total MUala ;cLP. Anion• , • L/42301040 
Cl, N02. ~Ill. SOI. , Chrcnlun 
+6, pH, Cyanidaa, S11lfide, 
Fort.Ml'ta 

?oly CEA, Crose Alcri1. Cr-oaa leta, L/42301040 
U•2l4,•U5,·ZJ4, Technetlun• 
99, Toul U 

Poly Tota, Activity CUI SPEC! Fl Cl N/A 

TRANSPORTATION Government Vehicle 
COOLER II SML-244 

DESTINATION: 222-s 
c.o.c, # 009526 
SAMPLE i: S5060-07 N5937, ssoso-oa 115936 Date sh1pped 9/14/95 

. DESTINATION; EAL Lab · · c,o.c. •·oos52a 
SAMPLE~ S5060-07, S5060-08 (Rad anaiysis) 

TRANSPORTATION Government Vehicle 
COOLER# SML-244 
Date shipped 9/15/95 

-!- DESTINATION; FAST Lab TRANSPQRJ]Tioti Government Vehicle 
c,o.c. # 009525 COOLER t SML-244 
SAMPLE• S5060-07, S5060-08 (Metals analysis) Date shipped 9/15/95 

=1!:a:l a:ic :.Jnc:r1:oea By 

/fd:;?4f,, K5'/-J-1lsc 7' -,/~-f'2 dt!J,,n.JJ 
S:;nec o.,. s. =gne:1 
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The data package was validated at level C as required by WHC-SD-EN-SPP-002. Parameters validated 
include RCRA metals, cyanide, sulfide, hexavalent chromium. pH, and anions. 

Rejected Data (UR) 

• Cyanide reJ/ts.1 \\!_~ ~ }Sj~~cl 4ue::ia; l~w- nµ,.~ ,sp9'<s .r~qv;ries ( <30% ). However, if a 
correction for spike recovery, "is applied, the ofst ·:case•--iesu1ts· would be significantly lower 

than the 250 mg/kg thresq,ot41f<?t x:_e~~abfe .. ~yanide. 
• I ~ ""t ; 

• Lead and Selenium were rejected due to low matrix spike recoveries. However, if a correction 
for the spike recovery is applied, the worst case results would be significantly lower that the 
100 mg/kg threshold for TCLP metals (total). 

Estimated Data (J/UJ) 

• Arsenic and nitrite were qualified estimated for no matrix spike. Barium and Chromium were 
qualified estimated for high matrix spike recoveries. Mercury was qualified as estimated due 
to a low matrix spike recovery (<75%). 

All method blanks and duplicates were acceptable. 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B © D E 
LEVEL: 

PROJECT: (As 1 Pro.Jec.1 ~T5"0'-(0 DATA PACKAGE: ;VI 4 

VALIDATOR: "B H.(Jt:..t/!.1<:> LAB: {:',4-5-r DATE: C/-1-1-q~ 

CASE: ,/1"/R SDG: ,,,vi A-

ANALYSES PERFORMED 
• ClP/lCP 0 CLPIGFAA t O CLP/Hg D ClP(Cyanide • 0 

P( SW-848/ICJ> 0 SW-848/GFM 
1

'¢ SW~848/Ho ~SW-848 . D D 
Cyanide '.• 

SAMPLES/MATRIX 
. . 

S 0--0 {,O - 0 I , - 0 7-. -0) - o</ -ot:;" -7 G,ncr-<k 

5 StJt,o -o& -7 So,·/ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? . . ~ . . . . . . . . 
Comments: 

. ~ . Yes No N/A 
. (!!P No N/A 

----------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? ........ . .... ~ No N/A 
Corrnnents: ___________________________ _ 

A-39 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all instruments? •••• Yes 
Are initial calibrations acceptable? •••••• .• - •••••• Yes 
Are ICP interference checks acceptable? •••••••••••• Yes 
Were !CV and CCV checks perfonned on all instruments? ••••• Yes 
Are !CV and CCV checks acceptable? •• Yes 

No 
No 
No 
No 

Comment~=----------------------------

4. BLANKS 

Were !CB and CCB checks perfonned for all applicable analyses? Yes 
Are ICB and CCB results acceptable? ••••• 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? • 
Were field/trip blanks analyzed? ••••. 
Are field/trip blank results acceptable? 

• • • • . . Yes 

..... . (!Ji) 
. .(@ 

• . • Yes 
. . . Yes 

No 
No 
No N/A 

N/A 
No c!J/J'. 
No (9 

No 

Comments: ___________________________ _ 

5. ACCURACY 
Were spike samples analyzed? .•••.•••• 
Are spike sample recoveries acceptable? ..... 
Were laboratory control samples (LCS) analyzed? 

.. . @ 
Yes 

..• Yes 
Are LCS recoveries acceptable? • • • • • • • • . . Yes 
Comments: Cto.."' ,·ck_ c;p:k~ ~ .3o ·/4 . 411 Sa..vvietcs ··< ;tl. 

L,~d •- Ss-f,..,,-VVV\ se:t:es <:.3i,'/4 . ,4-;t s-----(ft.5 .. urt.·. 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ..••.•.....• -~ 
Are 1 aboratory dup 1 i cate samples RPO values· acceptable? • • Yes 
Were ICP serial dilution samples analyzed1 
Are ICP serial dilution %0 values acceptable? 
Are field duplicate RPO values acceptable? 

Yes 
•• Yes 
•• Yes 

Are field split RPO values acceptable? • Yes 

BHl-00922 
Rev. 0 

No N/A 
<@ N/A 
No ~ 
No <!ffe< 
No IJfl;;> 
No 

Comments: C 1a.,,,,-de (2.1-'D (S O"t. -1-,, b"' + ea j>ff1t, /,"H4.. -f.. , ,p......, 

c!fj 

Yle.Ce55itrf t...,,,lv_h .S--...~,;, 12.,; t<...--.<. h--o v1-· ck.h c.---1-, 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? . 
Were analytical spikes performed as required? 
Are analytical spike recoveries acceptable? . 
Was MSA performed as required? •.•. 
Are MSA results acceptable? 

. 

. 

. . Yes 
Yes 

. . Yes 
Yes 

. . Yes 

. . Yes 

No ,m;> 
No t!!) 
No 

~ No 
No Ox 
No (/} 

Comments: ____________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? . -~ No N/A 
Are all results supported in the raw data? . Yes No ~ 
Are results calculated properly? . . Yes No <:!fl±:> 

Do results meet the CRDLs? ..... .. ~ No N/A 
Comments: ____________________________ _ 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B @ D E 
LEVEL: 

PROJECT: £5~ fJ,o:Jec.1 FTSO'/o DATA PACKAGE: #IA-

VALIDATOR: o 11.o,ue. 15 LAB: FAsr DATE: 1- '27-'9s 

CASE: _µ/11-- SOG: ~/~ 

ANALYSES PERFORMED 
~ Ani0nt1/IC OT0C OT0X 0 TPH~18.1 Oil and Gre•• Alkalinity 

0 Anvnonia 0 BOO/COO 0 Chloride Ychromiurn-VI KpH 0 N0,JN0, 

0 Sulfate OTOS 0 TKN 0 Phoel)hate 

D 0 D • ., .... 
I 

SAMPLES/MATRIX 

.$ 67J,o -ol -0-Z I - 03, - fJ,;/, - 05° --::> 

S 'S"OttJ -O{p -7 So,r/ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
ls technical verification documentation present? 
ls a case narrative present? 
Comments: 

,t{ :S '1 'Ac! e. • 
0 • 

~YI c..~ k 

..• Yes No N/A 
.... .§) No N/A 

----------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? ...•...•••... (!§:P No N/A 
'Comments: ----------------------------

A-42 
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GENERAL CHEMISTRY DATA VALIDATION CHECl<l.IST 

3. INSTRUMENT CALIBRATION 
Was initial calibration perfonned for all applicabre analyses? Yes No dfJi;> 
Are initial calibration results acceptable? •• . -_·· ••••••• Yes No ~ 
Was a calibration check perfonned for all · applicable analyses? Yes No -<::!!/t) 
Are ·calibration check results acceptable? •• ~ •••••••• Yes No <ff[i:) 
Cozmnents: ----------------------------

4. BLANKS 
Were laboratory blanks analyzed? ••••• 
Are laboratory blank results acceptable? 
Were .field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 

.@ 
-~ 
. Yes 

.• Yes 

No N/A 
No N/A 
No d!tP 
No (§1%) 

Comments: ___________________________ _ 

5 • . ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? ••.•..••... 
Were LCS analyses perfonned at the required frequency? 
Are LCS recoveries acceptable? .••..•• 

.•. ~ No N/A 
. Yes (]!g) N/A 

. . Yes No d!J1;> 
• Yes No <f!J};) 

Cotm1ents: cflcJ ma.l-r, x fel& Ark ,..,,._,,,_, cl -4, &,'4-, ·./e... . fill ::5~t--v1,e !e5 

ru.T'.' 

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? ....•...... 
Are laboratory duplicate sample RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

. A-43 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 
Comments: ____________________________ _ 

7. ANALYTE QUANTITATION 
Was analyte quantitation performed properly? .•... Yes No c:!Ji) 
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 c!/J) 
Do results meet the CROLs? . . . . . . . . . . . ·@ No N/A 
Comments: 
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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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Westinghouse 
Hanford Company 
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Internal 
Memo 

SAS95-213 
From: 
Phone: 
Date: 
Subject : 

To: L. Miller 
D. B. Encke 

XS-53 
XS-53 

cc: D. J. Smith 
FAST File 

,... 
I 

!\ ·. 
S3-90 ~> 

. / 

The attached analytical report completes the requested analysis for the 183H 
concrete project. 

If you have any questions regarding analysis, please contact either 
Mr . D. J. Smi th at 373- 2482 or J. Y. Smith at 373-9171. 

/(/~>e--"-<><---~ 
,- ./-ev 
L. L: Lockrem 
Manager 

sir 
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'A.ifa:lytic'al Report 

for 

Fast Project FT5040 
183~H Concrete 
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consisting of 
21 pages 
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FAST PROJECT FT5040 
183H. CONCRETE 
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Bechtel Hanford Company 
P.O. Box 1970 

Richland, Washington 99352 
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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) 

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 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 sample was 
obtained from the lowest point of the flume to confirm the absence of dangerous waste contamination. 

An air driven rotohamrner was used to grind off surface concrete from the predetermined locations in 
Basins #2 and #3. 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 rotohamrner 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. 
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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), 
chrornium+6, pH, cyanide, sulfide, and anions (including fluorine, chlorine, NO3, NO2, SO4, and 
PO4 • 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. 

SW-846 METHOD 
FAST 

ANALYSIS 
CROSSREFERENCE 

PROCEDURE 
REFERENCE 

MICROWAVE DIGESTION 3051 3.5 

ICP METALS 
6010 3.55 

As, Ba, Cd, Cr, Pb, Se, Ag 

Hg COLD VAPOR AA 7470 3.43 

CYANIDE 9010 3.18 

SULFIDE .. 9030 3.30 

ANIONS 
300.0 3.29 

F, Cl, NO2, NO3, PO4, SO4 

SAMPLE RECIEVING RETURN AND WHC-CM-7-7, Ell 5.1 & 
1.1 

CUSTODIANSHIP SW-846 SECTION 

QUALITY CONTROL OF THE REVERSE SW-846 SECTION 1, 
2.1 

OSMOSIS DEIONIZED WATER SYSTEM QUALITY ASSURANCE 

WATER LEACH OF SOLID SAMPLES 
NIA 3.23 

FOR ANION ANALYSIS 

SOLID WASTE ASSESSMENT TEAM 
NIA 5.0 

MANUAL 

FAST QUALITY ASSURANCE PLAN HASQAP . 2.0 
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Project Ft5040 - 183H Concrete Results 

Sample No. 
Customer ID 
Location 
Date Sampled 
Time Sampled 

Metals 
Arsenic 
Barium V 1 : "' .. . . 
Cadmium.,.. .. " 
Chromium· ...... 
Lead ·, - ' 
Selenium 
Silver 
Mercury 

General Chemistry 
Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 
Sulfide 
Cyanide 
Hexavalent Cr 
pH 

Radiochemistry 
Total Activity 

Entered by: JY Smith 
Checked by: OJ Smrth 

FT5040-13 I FT5040-14 
S5060-07 S5060-08 I 

I 
#2 S. Wall #3 S. Wall I 

9/14/95 9/14/95 ! 
1005 935 I 

mg/kg MDL (mg/kg) 
ND ND 7.0 

._, . p8 62 1.6 
ND . t i '"' NO 1.5 l C • 'n .. 

,' A 
61 .', · · 89 ·:. · 1.4 

• '-.i:,: .~JD<" 
. . .. 

'. ND 4.7 ·\, < 

ND ..: ND 3.6 
ND ND 4.8 
ND ND 0.4 .. . ' . 

mg/kg 
<4.0 73.88 ··•: . . 

' . 

12.64 11.68 
17.25 6.19 
616.3 I 11806.9 I 

I i 

<4.0 I <4.0 
167.04 ! 1125.09 i 

I 

0.025 I <.010 I 
I 

<0.01 i <0.01 ; 

<0.10 ! <0.10 L 

- 10.3 10.3 

<50 pCi/g <50 pCi/q 

ND= Not Detected 
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to 
I .... 
\0 

- C,O.C# 
009525 Westinghouse llnnford 

Co11111any CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
I I P,.e o( 

Collector HULSE, KARL Contact/R,qut•lor ENCKE, DA YID B. T•L No. 373-3461 JltSIN X5-53 fAX 

SAF Number S5-060 Somple Ori1ln 183-II Purchue Or<ler/O,ar1• Cod• 

ProJttt Title Concrete sampling 183-H Lo1book# Wtl-c- N- :ior ft- '-/7 lctChtsl# .5 M L-:2.,ft'.j Ttmp. 

Shlppt4 To (Lab) FAST M•thCHI ofShlpm•nl bovfl(Al,;,,e•1-T t/.-h/c•f~ BUI of LadlnefAlr BUI No. A) J A 
Protocol RCRA Data Tamaround REGULAR K}lfsltt Property No. iVIA 

SunpltNo, Lab. ID • Dalt Tln1t Noffypt Container Sompl• Analy,11 Ptnenall•• 
- _,, 

8'060--07 ~ ,= r5tJ'/t) .. so 9/1•1'9, 100, (/) m p Total Metal, TCLP, ANIONS (EPA JOO.oi F, Cl NOl, NOJ, SOI, POI, l-~, pll cyonidel, Sullldt, Fomwe 

s,060--01 F TSIY/u -.b'Jt so 9/1•1'9, 093, (/) m p Total Metal, TCLP, ANIONS (EPA JOO.oi F, Cl NOl, NOJ, SOI, POI, Oron\j..,_~. pll cyonides, Sullldt, Fomwe 

OSSIBLE SAMPLE 11.AL\RDSIREI\IARKS 
• .bt all known ,. .. , ... 

MSDS Yta • -No Iii 

elinqui,htd By OtWTime 

elinqulthed By Otte/Time 

FINAL SAMPLE Di,posal Mc1hod • I- Rotwn lo antomc,, per ltb proc<dure, Ut<d in pn,ceu. 
DISPOSITION 

Received By 

Rettivtd By 

SPECIAL INSTRUCTIONS 

Sisn 

Dirpo,cd By 

All umplH nnlalnlnc huandout mtlcrlalt thtll bo pl,bd up by rtquutor and r,tumrd ta ptrtnl contalnrr or tlla ,r ortcln. 

...... 
.... 
ft·~,. 

., "·~·~ 

Otte/Time 

Cf/1'5 I/I 
Otle/Time 

Otle/Time 

Otte/Time 

llold Time F O e ,.._"- f (_ 

Matrix• 

s • Soil OS • Drum Solich 
SB • Sediment OL • OnanLlq,,lcls 
so • Solid T • Tissue 
SL • Siuda< WI • Wipe 
w • Wtta- L • Llq,,ld 
0 • Oil V • Vec<Wion 
A • Air X • Other 

Ottc/Time 

A-6001 -500 (07/IISJ 

--

~ 
tx:, 
e; 
I 

0 0 
0 
\0 
N 
N 

'...c) 
-....J 
,_,;,:; 
~ 
u-i 
-+= 
~ 

• ,,.., 
c:::i --­CJ',, 
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FT5040 - Quality Control Summary 

QC Test 
Spiked Sample Result 

Matrix Spike Sample ID Analyte Sample Result (SSR) Spike Level 
FTS040-13 Ag NS NS NS 

- -·· ---------· ·· 
FTS040-13 As 0 0.96 , 

1 
FTS040-13 Ba 0.68 9.63 10 · 

··---- · -···-• - · ----··- -------- --~-- ----- ---
FTS040-13 Cd 0 0.864 I 

0.924 
~----·-· 

FTS040-13 Cr 0.089 -•-•;_,..· 1 
FTS040-l 3 Pb 0.337 1.139 1 

. . ----- -- -

FTS040-13 Se 0 0.883 .. ~ - I , 

FTS040-13 Hg 0 0.907 ; I 
,._ -~- . 

. ."', 

Sample ID Analyte Found Actual %Recovery 
LCS 

NIST 2710 Ag 39.9 3S.3 I I 3 
-

NIST 2710 As S19 626 83 --
NIST 2710 Ba 289.4 707 41 
NIST 2710 Cd 29 .2 21.8 134 
NIST 2710 Cr 17.4 39 45 --
NIST 2710 Pb 4S51 S532 82 
NIST 2710 Se ND Not given ND 
NIST 2710 Hg 42 32.6 129 --

C> 

§ 
a 

Page 1 

Recovery Limit -
NS 
96 7S-12S% 
90 7S-12S% 
86 7S-12S% 
84 7S-12S% 
80 7S-12S% -------- -
88 7S-12S% 

91.00 7S-12S% 

80-120% 
80-120% 
80-120% 
80-120% 
80-120% 
80-120% 
80-120% 
80-120% 

~~ 
• I 

00 
0 

'° N 
N 

~ 
--..J ~--
~ u, 
- ~ 
-~ 
~ r-,.; 
~ 
="" 



Calibration Checks 
Sample ID 

High Standard 
SST-5 
SST-5 
SST-5 
SST-S 

---------·-· 
SST-S 
SST-S 

--- --
SST-S 
SST-S 

--------

- -- ---
ICV-1 

SST-S 
SST-5 

··- -•----- -
SST-5 
SST-5 
SST-S 
SST-5 
SST-S 

CCV-I 
SST-5 
SST-S 
SST-S 
SST-S 
SST-S 
SST-5 
SST-S 

FT5040 - Quality Control Summary 

! 

Analyte Found Actual %Recovery 

Ag 10. 16 IO 102 
As IO. I 10 101 
Ba 10.19 10 102 

Cd 10.31 10 103 
--·-·-------- - . -----------

Cr 10.16 IO 102 

Pb 1014 10 . I 01 
Se 9.979 10 100 
Hg 1.039 I 104 

'· ·--------- ·-·-------

Ag 5.34 s 107 
As 5.35 s 107 ---------
Ba 5.39 s 108 
Cd S.569 s 111 
Cr S.346 s 107 
Pb S.408 s 108 
Se S.196 s 104 

Ag S.264 s 105 
As S.249 s 105 
Ba S.357 s 107 
Cd S.546 s II I 
Cr S.309 s 106 

I-------
Pb S.414 s 108 
Se S. 185 s 104 

Page 2 

95-105% 
95-105% 
95- 105% 
95-105% 

--- ··-

95-105% 
95-105% 
95-105% 
95-105% 

-------

90-110% 
90-110% -----
90-110% ---
90-110% 
90-110% 
90-110% 
90- 110% 

90-110% 
90-110% 
90-110% 
90-110% 
90-110% 
90-110% 
90-110% 

::0 t::c 
~ e; 
• I 

oo 
0 

'° N 
N 



to 
I 

N 
V, 

~ 
~ 
V 

CCV-2 
SST-5 

- ·-----···-- ---·---· --
SST-5 
SST-5 
SST-5 
SST-5 
SST-5 
SST-5 

CCV-3 
SST-5 

L---. • 

SST-5 
--· ·-

SST-5 
SST-5 
SST-5 ·----
SST-5 
SST-5 

CCV-4 
SST-5 
SST-5 
SST-5 
SST-5 
SST-5 ·---
SST-5 
SST-5 

FT5040 - Quality Control Summary 

Ag 5.252 --------- - 5 105 
As 5.25 5 105 
Ba 5.275 5 106 
Cd 5.5 5 110 
Cr 5.262 5 105 
Pb 5.332 5 107 
Se 5.22 5 104 

Ag 5.25 5 105 
As 5.279 5 106 
Ba 5.337 5 107 
Cd 5.37 5 107 

--

Cr 5.222 5 104 ---
Pb 5.356 5 107 
Se 5.064 5 IOI 

- ----

Ag 5.15 5 103 
As 5.04 5 101 
Ba 5.13 5 103 
Cd 5.41 5 108 
Cr 5.15 5 103 
Pb 5.22 5 104 
Se 4.89 5 98 

Page 3 

90-110% 
90-110% 
90-110% 

--

90-110% 
90-110% 
90-110% 
90-110% 

-

90-110% 
90-110% 
90-110% 
90-110% 
90-110% ------
90-110% 
90-110% 

-----· --

90-110% 
90-110% 
90-110% 
90-110% 
90-110% 
90-110% 
90-110% 

~ to 
~ e; 

I 
00 

0 

'° N 
N 

'-,Q 

~ -~-i.J 
c.n 
~ 
c:::) 

• _r....,__, 
;=::,; 
=-
'-...t:) 



to 
I 

N 

°' 

Duplicate Precison 
Sample ID 

··- · 
Ft5040-13 

-·· 
Ft5040-13 

- - ----··----
Ft5040-13 
Ft5040-13 ----
Ft5040-13 

-
Ft5040-13 

·-- -
Ft5040-13 

. 

FT5040 - Quality Control Summary 

Analyte Result 1 Result 2 %RPO 
Ag 1. 1 1 9.52 
As ND ND ND 
Ba 68 .1 66.6 2.23 

Cd ND ND ND 
Cr 6.75 6.48 4.08 
Pb 33 .8 34.5 -2.05 
Se ND ND ND 

Page 4 
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Continued From Page #C.Vtl; 

I i I ; : I i I I ! i I ! I I I I l -1 I I I I ; ! I I ! 

l ! I I i I -•~/1 2), f"1 . ' c;'-1~ ..17r ; I I ' •)f): ' •L, . 

I I ; ' ; . ,.- ! I I 
I ! I i ' ! I 

' ! I 

' 
S,A.F.#: S5-060 Sam!:!]~ DaU; 9/14/95 I I 

I 

PBQJECI TITLE; 183-H CONCRfTE FlEUl SCREEN SAMPLING Sbil!ment D1te: 9/15/95 I ~~ARGE COQE; E61772 I 
TYPE OF PBOTQ~QL: Sampling was done to RCRA protocol. I CUSIOMER: Don Smith (FSAT) WHC 372-2482 

I Flf:Ll2 CONT8n~; D.B. Encke BIH 
eEB~Qti8L: Karl B. Hulse SML Lead Sampling Tech. I 

Kenneth J. Young SML Sci ent 1st I 

Tom E. Brey HPT Support. I 

Nathan H. Taylor Operator (BIH) I 
' l 

PURPOSE: To determine if decontam1nat1on of the concrete was successful. on I i I 
the soi 1. I t : 
LQC~IIQ~; 183-H Basins 2 and 3 ~I ... 

; ~I .. 
BEFERE~~E QQ,UME~IS; ~ampling and Analysis Plan 018510. --~, •· 
S~MPLE POINT: Basin i2 South ~all quad. 23 one foot down (sample# S5060-07), ~: Basin #3 South Wall 16 feet from east wall and two feet up (sample #S5060-08). ,~; 
SAMPLHIG MmlOQ; An air driven roto-hammer was used to grin off surface \ : concrete from pre-determined locations in Basin #2 and Basin #3. The concrete 
was collected as it fell into a plastic bag which was attached to the wall 
below the sample site . The sas:iple media was then transferred to vender ' i 
certified clean bottles with an EII 5.5 cleaned spoon. A new bag was used at : each sa~ple point. The rota-hammer was cleaned to EII 5.4 and rinsed with 
ASTM TYPE II water between each sample point. I 

PPE: Sampling in the basins was done under RWP PS-397 wh ich required one set i 

of anti-contamination coveralls, a hood, canvas booties, shoe covers, and two i 
pair of gloves. I 

! 
I 

~EATHEB tONDI!IO~Si At 0935 Sunny, 69°F no wind. i 
I I I 

i 
' ' 

i ) ., , I ! I ! ! : ; I ! ; ! i ; I ' '· 
; i 

~ 

! i ! 
,...,,.,,.._, 

~ · ' i/ 4 . ":.J ! i i 
! : i l I ! ; 

I I 

: j I I ; I : I I : I I : I ' ! I i I I I I I 

77,}< I ; c- ,,, : ,....l .•• bl:., ... :,/ i,~,,.. If} f. :~.,, L .. ,,, 11,,,, ~ ... ,, ,.,L~. ·i, !,= 
~ . l 

1,1, 1- ' ; . ! .,. ! ~ I ! ! H, ~., I L ~, .... ; 
' 

; ' 
' Iv' I J 

I 
I : I ; 

I I : : : I : 

OJJIF!= Ir±_; i,-.Jc, !;,LJ~F <I.,~.- JV ii/2 vs l,-,;,)9i1 I<=' ' 
: 

'' 
I I I I I i I ; ! ; : 

! : I : 
I 

' I I I I I I Continued on Page s, I ! I 

;;r:s--:zJ..-a., ,,Y C ,t-/.. (5 r! 9-lr-f's-
Rud?Y'ood By 

l~ qj,2f)/ft5 . 
Signed Oat• Slgntd Date 
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Notebock No. klff<;:_~•-)~ P'f7 

/'f(?-H Ccn,,.Cl!.e~ p;-, le! Sc& f'<'dl ~l:A{ Ccnt ie.ued From ?3gt ..... 7 . . _ 

iitJ 007 

. ! 
I 

: , . . I 
--'--" ___ ...;... _ __; ___ --'---''-----.J.--...._-'-______ ---L...-.;..· ---------J 

SMPl• Oat• TIN II.,,._. collacte<:i 

S5060-07 9/14/95 1005 

S5060-07 9/14/95 1005 

N5937 9/14/95 1005 

S5060-08 9/14/95 0935 

S5060-08 9/14/95 0935 

N5336 9/14/95 0935 

~.-andT~of Anelyala (Methocll ard 
,,....rvatlon lot ti 

{!) 

(1) 

(1) 

{l) 

( l) 

(l) 

Containe.-a 

125 ml Poly 7otel Neola TCLP, Anfora ,. L/42301040 
Cl, IIOZ, 1103, 504, Ch.-011iua 
'"6, pH, cyaniclft, Sulfide, 
Fon,,ate 

125 ml Poly GEA, Grose Alpha, Groee Beta, 
U•2l4,·Z35,·238, Ttcllnetiua• 

L/42301040 
99, Total U 

20 ml Poly Total Activity (W SPECIFIC) N/A 

125 ml Poly Total Metals TCI.P, Anfona f, L/42301040 
Cl, 1102, ~Ill. 504, Chr0111t111 
+6, pH, Cyanides, sulHda, 
Fo,....te 

125 ml Poly w, Crose ,Upha, Gross Beta, 
u-234,•235,•ZJa, Tec:hnetl.....-

L/42301040 
99, Total U 

20 ml Poly ·Total Activity CUI SPECIFIC) N/A 

TRANSPORTATION Government Vehicle 
COOLER# SHL-244 

DESTINATION: 222-S 
c,o.c. # 009526 
SAMPLE# S5060-07 N5937, S5060-08 N5936 Date shipped 9/14/95 

DESTINATION; EAL Lab 
c.o.c. :f 009528 
SAMPLE! S5060-07, S5060-08 (Rad analysis) 

TRANSPORTATION Government Vehicle 
COOLER f SHL-244 
pate shipped 9/15/95 

-4- QESTINATION; FAST Lab TRANSPORTATim, Government Vehicle 
c,o.c. # 009525 COOLER t SML-244 
SAMPLE# S5060-07, S5060-08 (Metals analysis) Date shipped 9/15/95 

~ead anc :Jnc!rstocd By 

Jl-7',,n""1 
Signed Signe:, 

B-30 
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! s..-ial# 

I 0004414 

I 
I 0004439 

I N/A 

l 
0004415 

0004412 

N/A 
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This data package was valida~ed at level C as specified in WHC-SD-EN-SPP-002. 
Parameters validated include RCRA metals and mercury. All other parameters 
were validated with the original sample group (samples 1-6). 

Estimated Data (J/UJ) 

Cadmium and mercury were qualified as estimated for a high recovery in 
the Laboratory Control Standard (LCS) , NIST 2710 . Barium and chromium 
were qualified as estimated (J) for low LCS recoveries. All matrix 
spike, duplicate, and calibration st_an-9.ar~s. ~~re.-~i.!Mn limits . All 
method blan s \'/er~ as_c.,ep\a,bj_!:! . -,-.-._,,~- •• ;, -<' ,, t: .3 ·i 
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INTRODUCTION 

Project Sampling and Analysis 
Case Narrative 

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 '.'' . . ) , . 
.... 1 ' ... - - - ~- . • . .-. i--:-i:-> : :·r .· .-:~-:_ ":..itf:' 

An air driven roto-hammer w~' used id:}~tfud :6ft:{~ice ·coiitrete from ,pre-det;~mined 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 Ell 5.5 cleaned stainless steel spoon. 
The roto-hammer was cleaned to Ell 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 BOGRK8. 
Before using the roto-hammer silica sand was poured over the head and then collected as an equipment 
blank. 

Basins #4 and #1 has water standing over a sampl.e 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 BOGRKl located 15' south of the Floe basin (upper level) and 5' from the east wall. 
Sample BOGRK2 located 50' south of the Floe basin and 20' in from the east wall. 

Basin #2 
Sample BOGRK3 located 15 ' south of the north Floe basin wall and 3' in from the east wall. 
Sample BOGRK.4 located 33' south of the Floe basin and at the base of the west wall. 

Basin #3 
Sample BOGRK.5 located 3' south of the Floe basin and 25' in from the east wall. 
Sample BOGRK6 located 40' north of the south wall and 10' in from the west wall. 

Basin #4 
Sample BOGRK7 located 13' south of the Floe basin and 30' in from the west wall. 
Sample BOGRK8 located 40' south of the Floe basin and 20' in from the west wall. 

C-9 
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ANALYSES REQUESTED 

FAST HEIS Date 
Sample ID Number Sampled 

FT5124-0l BOGRK0 10/23/95 

FT5124-02 BOGRK.3 10/23/95 

FT5124-03 BOGRK.4 10/23/95 

FT5124-04 BOGRK.5 10/23/95 

FT5124-05 BOGRK.6 10/23/95 

FT5124-06 BOGRK.7 10/23/95 

FT5124-07 BOGRK.8 10/23/95 

FT5124-08 BOGRK.9 10/23/95 

FT5124-09 BOGRK.l 11/1/95 

FT5124-10 BOGRK.2 11/1/95 

REFERENCES 

Analysis Requested 

ICP Metals (Ag,As,Ba.Cd.Cr.Hg,Pb,Se), 
Cr6, pH, Cyanide. Sulfide. Anions 

ICP Metals (Ag,As.Ba.Cd,Cr,Hg,Pb.Se), 
Cr6. pH, Cyanide. Sulfide, Anions 

ICP Metals (Ag,As.Ba.Cd.Cr.Hg,Pb.Se), 
Cr6. pH. Cyanide. Sulfide. Anions 

ICP Metals (Ag,As,Ba.Cd.Cr,Hg,Pb,Sc;), 
Cr6, pH. Cyanide. Sµlfide. Anions 

ICP Metals (Ag,As.Ba.Cd,Cr,Hg,Pb,Se), 
Cr6, pH. Cyanide, Sulfide •. Anions 

ICP Metals (Ag,As,Ba.Cd,Cr,Hg,Pb,Se), 
Cr6. pH, Cyanide. Sulfide. Anions 

ICP Metals (Ag,As,Ba,Cd,Cr,Hg,Pb,Se), 
Cr6. pH, Cyanide, Sulfide, Anions 

ICP Metals (Ag,As,Ba,Cd,Cr.Hg,Pb,Se), 
Cr6. pH, Cyanide. Sulfide. Anions 

ICP Metals (Ag,As.Ba,Cd.Cr,Hg,Pb,Se), 
Cr6. pH, Cyanide. Sulfide. Anions 

ICP Metals (Ag,As.Ba.Cd.Cr,Hg,Pb,Se), 
Cr6. pH. Cyanide. Sulfide, Anions 

Blil-00922 
Rev. 0 

Procedure 
WHC-IP-1128 

3.55, 3.1, 3.18, 3.30. 
3.29. Hach 8023 

3.55. 3.1. 3.18, 3.30. 
3.29, Hach 8023 

3.55, 3.1, 3. 18. 3.30, 
3.29. Hach 8023 

3.55, 3.1, 3.18, 3.30, 
3.29, Hach 8023 

3.55. 3. 1. 3.18, 3.30. 
3.29, Hach 8023 

3.55, 3. 1, 3. 18, 3.30. 
3.29, Hach 8023 

3.55. 3. 1. 3.18, 3.30. 
3.29, Hach 8023 

3.55. 3.1, 3.1 8, 3.30. 
3.29, Hach 8023 

3.55. 3.1, 3.18. 3.30, 
3.29, Hach 8023 

3.55, 3.1, 3.18, 3.30. 
3.29, Hach 8023 

EPA July 1992, Test Methods for Evaluating Solid Waste (SW-846), Third Edition; U.S. Environmental. 
Protection Agency, Washington, D.C. 
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n 
I -w 

Samele ID .. 
Customer ID 
---·- · ··· ·· - - --
Date Sampled .. _ -··· 
Time Sampled 

Project FT5124 - 183H Basin Results 

FT5 I 24-0 I FT5 I 24-02 FT5 I 24-03 FT5 I 24-04 FT5 I 24-05 FT5 I 24-06 FT5 I 24-07 FTS 124-08 FTS 124-09 FTS 124-10 
1

B OGRKO BOGRK3 BOGRK4 BOGRK5 BOGRK6 BOGRK7 BOGRK8 BOGRK9 BOGRKI BOGRK2 
10/23/95 10/23/9S 10/23/9S 10/23/95 10/23/95 10/23/95 I0/23/95 10/23/95 I 1/1/9S I 1/1/95 

..... -- ··- - ---· - - ---- -- ··-- --- - - - ---- - - ----- --··--- -------- ---.--------- ------------ -----
930 1100 104S 1330 1310 14S0 143S 1435 1350 1410 

··.• • •·_·· :•. _•; :••• I •:\;;_::_;c_:•;c ••••.••••••• •":• ::.,::••••t/•••••·"•• '"•••,::::: .• i,:,.; :•;.c/,:·· \•••••• ••••••••• ••.,, .. , ...... t:;;:;: •:•••• ::, •, ••• :.:;:::,_. ,:-":,,:./:•••••·•••••••• ... • •• ~•,;. .. ·: .• ,:, •;:::-i • •·••i.:ci.:.: :.,: .. . , ... ......... ,. ,, , :•:.:::.:-:.:.:.:.:.:.: i-/ \('·''·'•'''·'-''-" •.• :·:: •. :, .. i M!:!fi•!~ .,.: .. Umts 1)(.-:':::,:,,;••i••··· ,... .. •••. "'':, , .. ... ,. :,.:n::.rL.. :::::::: ,~;.,,:.: .. :,:},7.,;••···•···c ...... ,·••I ............ ,;•.t ..... :::•::::ft •c:c:: .ntti::''••-r ::::••Y / JiX•i.u,,t 
Arsenic · ·,~~k~ ··· <7.8 <7.8 <7.8 <7.8 <·7.8 <7.8 ... !---<7.8 <7.8 <7.8 <7.8 
Barium n~g/kg 0.05 87.5 71 .5 80.9 82 .6 84 .5 1t : 92.4 101 66.2 67.2 -- --- ---···- -- --- - ---- -- --- --- --- - ----------- ------ - - ------ ----- -------- - - - --- ---------- ----..--~--- --- -- ---- - - --- ------ ---- -
Cadmium mg/kg <1.8 < 1.8 <1.8 < 1.8 <1.8 <1:8 .;. ___ 1.8 <1.8 <1.8 <1.8 
·------····-- -··· --- ---- - ---- -- - - - ---- ------ ----- "·- ··---· 1~"- --- ----------·--·---------
Chromium mg/kg <1.3 76.8 17.3 11.9 7.5 12.8 : • 13 .S 20 .1 35 .6 104 --------- -------· ----- - ------ -- -- ------------ -- - --~~ __,__ __ - . --- - - . 
Lead mg/kg <5.8 <S.8 10.4 <5.8 <5.8 <S.l ..- ~: _: ·: 'f'.5.8 <5.8 <S.8 12.9 
---·. - ·-- ·---- --· - --- ·----- - ---+- ___ _, _______ -----t---.i.---=- ....,._..----- - ----- ------ - -- - - --· 
Mercury mg/kg 1C0.4 <0.4 <0.4 <0.4 <0.4 0.2.~·~ . ,.,..-<0.4 0.4 <0.2 <0.2 
~~Tu~J~~~-~~~:~=·- ;;1g/kg _ <4:_3 - ·· <4.3 <4.3 <4.3 <4.3 ~4.3~_·' :_ ~4.3 ________ <4.3 _ __ <4.3 <4.3 
Silver ___________ mg/kg --~j_ <3.4 <3.4 <3.4 <3.4 <3.4r;,- ,.~3.4 <3.4 <3.4 <3.4 -------1---- - 4·-----· ·--- s' .. ~ 

Fluoride ug/g <2.02 4.3S 4.60 49. I 5:87 /j'i::} _42~ ---- ____ i :~~---------~:07 _ 6.46 
Chloride __________ ug/g_ ~Q_ __ ~ §___ 81 .. ____ !29 __ 2S .I 56.0'.- . __l!Q __ !_i._7_ 36.8 48 .8 
~j!~i!~----······---- ug/g_ <4.95 <4.9S 7.61 24 .9 <4.9S <4.95 .;. ' pt .95 <4.9S 30. 12 12.1 
Nitrate ____________ ug/g --~ :~-- 2S82 1775 __ 32.Q§__ _ __!!§__I __ _IOO_=~ ~ ----- ____ 632 _ __ --- ~~§Z _ _ _ 3~76~-= 
Phosehate _____________ ug/g ~ -I _ <15.1 < I~! __ - ~ ~:_I _ __::=_!~_. l_ ~J____9 ~:! ______ :::!~:!.._. ___ _<: !~:I_ ~ ! __ 
Sulfate _____ ug/g _ <15 I 157 38.1 ... _ ) 6_7 ___ 4~:l ___ ___ ·1!_1 _ _ _ _ 2.Q ! ___ ---~~ __ 33 .4 98 
Hexavalent Cr . mg.kg .. <0.25 0.2S _ ~ 2S __ <0:~Q ____ ..:52:~~ -- --~2:~ -- --~ Q-~~ _______ :::Q ~~ --.. ___ <0:~~--- __ __ <0 2~ _ 
~~!~~~- . __ _ ______ mg/kg __ <0:! __ __ _29_: I ____ <0:! ____ ____ 2:!. ______ 2:.! .. .... _____ 2:! . __ .. ... : 2 ! .... ___ __ ::=2:! ___ .. ... _ 2:~----- ____ <0:! __ . 
Cyanide_(soluble) ___ mg/kg _ ..:':2:! _____ <0.1 <0.1 0.1 0.1 ____ 2_:!_ ___ --~2:! _______ :":2.:l ___ ____ 2:2~---· 0.0S 
pH __ ________ 7.8 11.4 12.0 11.S 11 .9 II .~ :- - _ ___ ~! :~ .... - .!! :§ _______ !~:~------!~:.! __ _ 

l: 1111.'.r-:tl hy: J Y S111i1h 
CheckcJ hy: l>J S111ilh Page I 

··-~ . . 

PrinkJ 0 11 : 11 /2919 5 
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C.11.CII 

Weslinghouse llaufonl 
CIIAIN OF CUSTODY/SAMPLE ANALYSIS H.EQUl~ST 

009562 
Com1inny raac I of / 

Colleclot HULSE, KARL Confa<I/Rcquulor ENCKE, DAVID D. l'rl. No. 373 -3461 l\lSIN X5-53 FAX 

sAF Nttmber 096-026 Somrle Origin 
/'if"J - 11 Ca,;,,, l'u.rchase Ordcr/Ch• ree Code Pv~A/1 

Projtcl lllle 183-11 Basin D&D l ,ocbook# 
WHe.-N-2or"'l7 Ice Chui# J ./>J L _ 5"2 8 Temp. 

Shlpptd To (l.• LJ FAST f:7!j;p/ Method of Shipment (j ,i ,f 
01/~ /\/ /11 (,1., il~l.:r.l< 11111 or l ,• dlnc/Alr OW No. NI/I-

Prolocol RCRA O• I• Turnaround PRIORITY OITslle Prorcrty No. NIA 
Sample No. I.ab. II> • Dale Time No/Type Container Sample A11•ly1l1 Penernllve 

U0ORl<0 ~Tj/c)•f ·VI X 10/23/95 0930 (/) 250 I' 
ICP METALS TAL (6010), Clvomiwn • 6, pll, cyanide, sulfide. anions (F.Cl,S04,P04,NOl, NOl) 

Coollo4 C 

D0ORl<l Fl5lc}Y.ua X 10/23/95 1100 ( /) 250 p ICP METALS TAL (6010), Cluomlwn t6, pll cyanide, sulfide, anions (F.Cl,S04.P04,NOl, NOJ) 
Cool lo 4 C 

1Jook1<4 FT.:51;}'-1 -03 X 10/23/95 1045 (I) 250 p ICP METALS TAI. (6010), Clvomium • 6, pll cyanide. sulfide; anions (F,Cl,S04,P04,N0l. NOJ) 
Coollo 4 C -. 

D0ORl<5 FTT51d<-l ·0•4 X 10/23/95 1330 (/) 250 p ICP MllT/\tS TAL (6010), Clvomium • 6, pll. cyanide. sulfide. anions (F.~~S04,P04.NOl, NOJ) 
Cool lo ·• C 

B0ORl<6 r-n,1a4 -os X 10/23/95 1310 ( I) 250 p ICP MET AI.ST Al (6010), Clvomium 16, pll cyanide. sulfide. anions (F.CI.S04,P04,NOl, NOJ) 
Coollo 4 C 

B0ORK7 FT51J'-i-OlD X 10/23/95 1450 (/) 250 r ICP METALS TAI. (6010), Clvomiuml6, pll cyanide. sulfide. anian. (F,CI.S04.P04,NOl, NO!) 
Cool lo • C 

D0ORKB i=-T'5 la'-\-u1 X 10/23/95 1435 ( I) 250 r ICP METALS TAL (6010), Clvomium • 6, pll cyanide, sulfide, !"Ions (F,Cl,SQ.l,P04.N0 l , NOJ) 
Cool lo • C -

D0ORK9 r:.TS l~Y-08° X 10/23/95 1435 (I) 250 p ICP MllTAI.S TAI. (6010), Clvomiuml6, pll, cyanide, sulfide, anio_,u (F,Cl,S04,P04,NOl, NO!) 
· Cool lo 4 C 

4· . 
'- .· 

IPOSSIBLE SAI\IPl,E IIAZARDS/REllfARKS l\lSDS V-1• a No 18 SPECIAL INSTRUCTIONS llold Time 
I.Isl aU lmown .... , ... 

..Sa7/~ ,H Ai,e,' A co.-1 ,:;z"/c_ 

IRelinqulshcd By Print Sip, Dale/time Received Dy Print Sign D,tc!Tiffic Malrix 1 

/( /J ,1/41~ c'. ~/~c /;/,&/2's- lf.UD ...i"--t_c::::; __ ·.~_.) 1obul~ie ,~ s • Soil DS • Dnun Solids 

iRclinqulshcd By Date/Time llcceived D} Dale/Time 
SE • Sediment DL • Dswn Liquids 
so • Solid T • Tinuc 
SI. • Sludge WI • Wipe 

!Relinquished Dy Dale/Time Received Dy Datufimc 
w = Water L • Liquid 
0 • Oil V • Vcaclation 

/\ "" Air X • Other 

Relinquished By Date/Time Received Dy D.atc/fimc 

l'INAL SAMPLE I Disposal Mclhod e.,. Return lo customer, per lab p<0ced•••• used in process. Disposed Dy Date/Time 
DISPOSITION 

All umplr1 cont1lnlnc hu1ndou1 m1hrl1II 1h1II br picked up by uqurtlor • nd returned to p1unl cont1lnu or Ille or orlcln. A-6001-500 (07/95) 

::io t:c 
~ t:E 
• I 

00 
0 
\0 
N 
N 

'-Cl .._.} 
,,..,.,;,;; 
{..:N 

· (..J1 
r 

·;"°,d 
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Whtlnghouse Hanford 
Company 

Colledor HULSE, KARL 
SAP Number 896-026 
Project Title 183-11 Basin D&D 

Shlppt,I To (IAli) FAST 

ll'rototol RCRA 

&Ample No. La._lD • Dale 

BOORXI FT.Sl~'f-1)9 X 111119, 

'IOORKi FTS1;)<-f-1V X 111119, 

&SIBLE SAMPLE IIAZARDIJIREMARKS 
.. all lataWII wad--. 

C.O.C# 
009573 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
I 

Tlmt 

11~0 

Vf'to 

p .. or I 
Contad/Re,uulor ENCKB, DAVID B. TtL No. 373-3461 MSIN XS-53 FAX 

s.mpli ort11n htJ-11 Pvd,ue Oriu{Cluif'lt Co,le /JVs-it/A-
IAcbook# IA/ 11 ('_ - Al- 20-S- d '17 Ice Cheat# GWS-/~o Tmip. 

Mttho4 or Shipment 
~~- 1/e-'1,c/(.. om or La&a/Alr om No. NIA-

Data Tamarow,• PRIORITY O!Mie Property No. ;JIA 
No/17pe Container Sample~ Ptnti'Y11h1 

(/) 1,0 p ICP MBTALI TAI. (6010). a...niian+,, pll cyanide. rullide, lnl0111 (F,CU04.P04,NOZ. NOJ) 
Coolto4c 

(/) 1,0 p ICP METALS TAL (6010). Owani....+6, pll q,lllide, rullide, Inion, (F,CU04.P04,NOZ. NO!) 
Coolto4 C 

MSDS v .. a No 1B PECIALINSTRUCTIONS llot•Ttme 

DIie/Time Received By 

a....,,. 111alyll1 ror nllrito, nilnle, and pl,ooph,lle by EPA 3000 andOv-omlum-VI by SW-1-46119' .. be-. ""l'JC'IOd ror 
Information Only. Tho ERC Conhaclor ockmwlqco lhe holdi .. limco will not be met. 

Dele/Tlmo Matrix• 
C:>1">'1::S s • Soil DS • OnwSollda 

OaWTime 
SB • Sediment DL - Ona,, 1.1.,tda 

~-f\ lkck~" I/) ao • Solid T • TbNe 
II- 3-{ s- 01t{-<e BL • Sludcc WI • Wipe 

DIie/Time 
w • W11<r L • Llcpdd 
0 • Oil V • V,....Uon 
A • Air X - Otl'G 

Oatdfime 

PIN~ IAMPLl [)i,poNI Method •• Rcllm to CUllomcr, per lab...,........ ...... In..-.. 
blsflOaltJON 

DispoocdBr Ollc/Timo 

All -plri ... 1a1n1r •ndo111 .. aurlala •h•P l,o pk .... op "1 N<1•nlor and rdum..t ta parent c-onlalntr or Iii. of orftl• µ 'IOO (0 71115) 

~~ 
• I 

00 
0 
1.0 
N 
N 
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S .. :>,..F.i: : 896-026 
PROJ=:CT TITLE : 183-H Basin D&D 
CHARGE CODE: ?VSAA 
TYPE OF PROTOCOL: Samolina was done 
CUSTOMER: Don Smith (~AST) WHC 
FIELD CONTACTS : D.3. Encke 
PERSONAL: Karl 3. H'-'-lse 

Kenneth J. You.~g 
?..obe:-t R. :ox 
operators 
HPT 

BID-00922 
Rev. 0 

Notebook No .. W/J.~•Ar,a~- •-,) 
Ccnt ,nueo From Pag• _N..fMJr. 

Sample Date: 10 / 23/95 " :::. / l/9 5 
Shipment Date: 10 / 25/95 "11 / 3/ 95 

to RCR.:>,. protocol . 
372-2482 
3IH 
SML Lead Sampling Tech . 
SML Scientist 
SML Sampler 
D&D (BIH) Operations 
(BIH) EPT Group 

17 

PURPOSE: '!'o determi::s __ decontamination of c~e co~c=ete was successful. 

LOCATION: 183-H Basins l through 4 the floor. 

REFERENCE DOCUMENTS : Sampling and Analysis Plan 018510 . 
Logbook WHC-N-2 05#47 ?age 3 . 

;.nd prior sampling in~ 

F+ 
I '-:! 1 ____ _ 

I ~ 
; ' ,._,'\ 

·-~ 

! -----
' I ____ _ 

~ 
: 

SAMPLE POINT : Basin #l; Samole 30GRKl located 15' south cf the Floe Basin 
(upper level) and 5 ' =rem the-East Wall . Sarnole 30GRK2 located 50' south of 
the Floe Basin and 2C' in from the East wall.· 

Basin #2; Samole BOGRK3 15' South of the north Floe Basin wall and 3' 
in from east wall. (:"his sample is on the "upper level" cf basin #2) . Samole 
30GRK4 located 33' south of the Floe Basin and at the base of the West wali. 

Basin #3; Samele BOGRK5 l ocated 3' south of the Floe Basin and 25' i n 
from the east wall. ·sample BOGRK6 located 40' North of the South wall and :o• 
in from the West wall. 

Basin #4 ; Samel e BOGRK7 located 13' South of the Floe Basin and 30' in 
from the West Wall. · Samole BOGRKS located 40' South of the Floe Basin and 2-0' 
in from the West Wall. · 
QA Samples; Equipment Blank Sample BOGRKO taken wi th silica sand . Duplicate 
Sample BOGRK9 and Split sample 30GRLO were taken ac sample BOGRKS. 

SAMPLING METHOD : An a ; - driven rote-hammer (squirrel gun ) was used to grin o=f 
surface concrete fro~ ore-determined locations on the Basins floor . The 
concrete was gathered ~o the side with surgical gloves u.~til sufficient volume 
was collected. The samole media was then transferred to vender certified 
c l ean bottles with an EII 5.5 cl"eaned stainless sooon. The roto-harnrner was 
cleaned co EII 5 . 4 a'"d rinsed with ASTM TYPE II water between each samole 
point . A duolicate and a solit were taken from basin #4 at the same location 
and time as sample BOGRKS. -Before using the sq-~irrel gun silica sand was 
poured over the head and the collected as a equipment blank. 

~ Sampling in the basins was done under RWP ?S-397 which required one set 
of anti-contamir..atior.. coveralls,. a hood, canvas booties, shoe covers, and two 
pair of gloves. 

WEATEER CONDITIONS: 10 -23-95 Cloudy, light and variable winds, high 54° ., 
ll-1·95 Cl ear, light and variable winds, high 48° F 

COMMENTS : Basin #4 a:::d #l had water star.ding eve?:' a sample poir..t in each 
basin . Basin #4 was oumoed on l0-23-95 and samol ed the same day . T~e sample 
point was still moist·ac-the time of sampling. ·sasin #l was sampled on ll-l-
95 afte?:' the wacer ~ad been pumped out. 

--- , 

( ' .-
I , , ' - . 

: '": 
I ' ' 

' ' 
~ 

' i ,. ; ·~ ; 
:,~ ; 

: I"{ 
i 

' 

I 
I 

0 . /1 7r"" -f- , I Continued en Page / i/ ~e_____cr.LU4.c.A..Llu:~~•-'--~ti-~~~_g.p~1 -------_:_· _______ _c_..=--, 
M.aac a.ic un;:ustooc e y 

:__2fd.~ )£4-_IU!_ , 
Oate 
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Sample Date Colleca:d Time 
___:,._ Number 

- BOGRKO l0 / 23 / 95 0930 

-
BOGRKO .....-- l0 / 23/95 0930 

-
N6067 10/23/95 0930 

BOGRKl ll / l / 95 1350 .....--

BOGRKl ll / l / 95 1350 
.....--

N6068 11 / 1 / 95 1350 

BOGRK2 ll / l / 95 l.410 

n -
BOGRK2 ll / l/95 1410 

I 

' N6069 ll / l/95 1410 

t'\ : 
"" 

BOGRK3 10 / 23 / 95 llOO 

~ BOGRK3 10 / 23 / 95 · 1100 

.....--

-:-- N6070 10 / 23/95 1100 

- BOGRK4 10 / 23 / 95 1045 

.....--

0--,---- BOGRK4 10/23/95 1045 

,__ 
N607l 10/23/95 I 1045 

' BOGRK5 10 / 23/95 1330 ,__ 

; 
BOGRK5 10 / 23/95 1330 ,__ 

N6072 l0/23/95 1330 

BOGRK6 1 0 / 23/95 1310 
,---

BOGRK6 l0 / 23 / 95 1310 
-
- · N6073 10 / 23 / 95 l3l0 

I 

,_2(/1.;JM. K.6'_//4/,;c 
S1gn ec 

: 

IJd-D 
; ! 

:-iumber and Type oi 
Conca.incrs 

( l ) 250 .nl Poly 

i::. ) 250 ml Poly 

(l ) 20 ml ?oly 

(l ) 250 ml Poly 

( l ) 250 r.i.l ?cly 

(l ) 20 ml ?oly 

(l) 250 ml Poly 

(l) 250 ml Poly 

( l ) 20 ml Poly 

Blll-00922 
Rev. 0 

Notebook No.J/1J#_(...:.~•~- *~) 
,r;, ,ff- 11-2,1~.r" ' u - ---C • t n· ed Fram P3ge J./.. 

' ' 
i I 

Ana!'!Sis (Method) and Prescrv:nion Lo< w Serial# 
,. 
" 

Totll .Me<au TCLP. Chromium +6. :. / 24052290 :l787ll :i pH . Cyanides. Sulfide. Formare. 
Anions F. Cl. NO!. Nm. SO4. P04 II 

GEA. Gross Alpha. Gross Se<a. LJ. :. / 23165060 A.0389352 
234.·235.•238. Technc<ium•99. Tow 
u 
Tow Activity (LAB SPECIFIC) N/ A N/ A 

Tow Mews TCLP. Chromium +6. :. / 23165060 
pH. Cyanides. Sulfide. Forma<e . 
Anions F. Cl. NO!. NO3 . S04. P04 

GEA. Gross Alpha, Gross B«a. U· :. / 23155060 
:34.•235.•238. Tcchnetium•99. Total 
ti 

Tow Activity (LAB SPECIFIC) N/ A N/ A I 
I 

Tow Metals TCLP. Chromium +6. 

I 
i:. / 23165060 

pH. Cyanides. Sulfide. Formare. 
Anions F. Cl. NO2. NO3. S04. P04 

GEA. Gross Alpha. Gross Bct:1, U- :. / 23165060 
234.-235.•238. Technc<ium-99. Total 
u 
Tow Activity (LAB SPECIFIC) N/A N/ A 

. 

. 

-

-

-
ml Poly Tot:11 Metlls TCLP. Chromium +6. :. / 24052290 

I= 
(l ) 250 078702 

pH. Cyanides. Sulfide. Formare. 
Anions F, Cl. NO2. NO3 . SO4. P04 

( l) 250 ml Poly GEA. Gross Alpha. Gross Bct:1. ti• L/23165060 A03S9425 -
234.-235.-238. Technc<ium•99, Tow 
u -

( l) 20 ml Poly T~w Activity (LAB SPECIFIC) I N/ A N/ A -
(1) 250 ml Poly Tow Mea.Js TCLP. Chromium +6 . l. / 23165060 A0389473 -

pH. Cyanides, Sulfide. Fomwc. 
Anions F. Cl. NO2. NO3 . S04, PO4 -

(1) 250 ml Pol y GEA. Gross Alpha. Gross Bct:1. ti· L/ 23165060 A03897l5 -234.•235.•238, Techncliwn·99, To<al 
u -

( l) 20 ml !?oly Total Activity (LAB SPECIFIC) I N/ A N/ A -
( l) 250 ml Poly Total Me<als TCLP. Chromium +6 , L/23165060 A03897l0 

pH. Cyanides. Sulfide. Formare. -
Anions F. Cl. NO2. NO3, S04. P04 -

(1) 250 ml Poly GEA. Gross Alpha. Gross Bera. LJ. L/ 23::.65060 ,:,,,0399353 
234.-235 .·238. Technetium•99, Total -
u 

(1 ) 20 ml ?oly Total Activity (LAB SPECIFIC) N/A N/ A 

(l ) 250 ml Poly Total Metals TCLP. Cbromrum +6. :. / 23165060 A0389709 
pH. Cyanides, Sulfide, Fomwc. -
Anions F. Cl. NO2. NO3 . S04. P04 

( l l 250 ml Poly GEA. Gross Alpha. Gross Bera. U· L/23165060 A0389717 
234.-235.-238. Technetium•99, Total -
ti 

( l ) 20 ml Poly Tor:al Acttvity (LAB SPECIFIC) N/ .:,,, N/ A -
-

i ' I Ji -;~ . ., -,t_ ,i. ~; f) 
Continueo on Page 

,,,, r ir I I t 

;:;~ad and Uneerstood By 

_j/..::_3.1.:.b=, -
i::> J t i? S, gnec Oa te 
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~ROJECT l_i' .J ~ tl __ J]_~ ;,.. ___ D .!t_t) _ __ _ Cant•m.•~d Fr-::m P:1g-? _ ./ a_ 

i___ 
i 

, __ _ 

BOGRK7 

BOG?.Ki 

N6074 

30GRK8 

BOG?.KS 

: 0/ 23 / 95 1450 

1450 

I : :/23 / 95 1450 

:0 / 23/95 l.435 

lJ / 23/95 1435 

(1) 250 ml ?oly Toc.lMec.lsTCLP.Chrom1um-r6. 
pH. Cyanides. Sulfide . Form:w:. 
Anions F. Cl. :,i02. :,,iOJ . S04. P04 

( l) 250 ml Poly GEA. Gross Alpha. Gross Bee,.. i;. 
234.-235.<!38. Tc:chnerium-99. Tow 
u 

(1) 20 ml 

(1) 250 ml 

( l ) 250 ml 

?oly 

?oly 

?oly 

Too.I Acnviry I LAB SPECIFIC) 

Tocal :I.lee.ls TCLP'. Chromium +6. 
pH. Cyanidc:s. Sulfide. Formace. 
Anions F. Cl. :-,;02. N03. S04. P04 

GEA. Gross Alpha. Gross Beta. i;. 

13• .<!35 .-233. Tc:chnetium-99 . Total 
u 

... 

L / 23165060 A038935 l 

L/ 24052090 07 87 01 

N/A N/A 

L/23165060 A03896 33 

L/ 23165060 .;0389441 

N6 075 :. J/ 23 / 95 1435 (1 ) 20 ml ?oly 

I 

N/ A N/A 
/
. Too.I AcriVl[v tL-'Jl SPECIFIC) 
,,-,-F====,;======i===~========o============i=======;::====~I .,-, __ 30G?.K9 : 0/ 23 / 95 ·H35 ( 1 ) , 250 ml ?oly Total :I.locals TCLP. Chromium +6. 

pH . C;·anid<S. Sulfide. Formate. 
L/ 23165060 A0389660 

r.r- .-------,.------+-----1----------+--A-ni_on_s_F_._c_1._:-_·0_2_._N_'O_J_. _s04_._P_0_4_+---------;------1I 
BOG?.K9 :.C / 23 / 95 1435 (1) 250 ml ?oly I GEA. Gross Alph>. Gross Beta. U· L/23165060 .:0,0389453 

BOG?.LO l0 / 23 / 95 1435 (1) 20 ml Poly 

30G?.LO 10/23/95 H35 (1) 60 ml aG 

N/A N/A 

I/23278060 Al665463 

~ 23~ .-235.-238 . T«hnetium-99. Total 

&:-----1===~===?==;=======:=u=============;======i===;====,1 
~-,.------+------+-----1----------+--A-cn_,_"'_: _sc_a_n_lLa_o_S_pec_ir_ic_) ----+-------,-------it 
r ....,__ Anions-[C (EPA 300.0). F. Cl. 504 , 

P04. 1'0!. :-,;03_ pH (90451 

i 
~ 
_J 

~ 
~ 

I __ I 

i 
t1 
_!"'\ 
~ 

--•J 

' -~ 
~ 

4 
~ 

- BOGRLO l0 / 23 / 95 1435 (1) 60 ml aG Chronium 1Hexavalent1 (71 9:5) I / 23278060 Al6655l 7 ·--:--1 K BOGRLO 1435 ml ? 4052090 078696 -I 10 / 23 / 95 (1 ) 250 Cyanide (EPA 335.2) 
-1------+------+--------------+--------------~------;------11 

BOG?.LO l.Q / 23/95 1435 (1) 1000 ml p --
BOG?.LO :.0 / 23 / 95 1435 (1 ) 60 ml aG r 

Gross Alpha/Bee. (IT AS-RD-3222-l. 
U-234.-235 .-238 ITAS-RD-3234). Tc-
99 (ITAS-IT-RS-0001). Total U 
(ITAS-RD-1200l. Gamma Spec 
(IT AS-RD-3219) 

[CP :1.letals TAL (6010). Arsenic 
(7060) . Lead (;42ll. Seleruum(7;40). 
Thallium (7841 l 

Sulfide (9030) 

4194020 

I/23278060 

I / 23278060 

478304 ,_;__ 

,_ 

,-
Al665464 ,_ 

,-
Al665442 j BOG?.LO 10 / 23 / 95 1435 (1 ) 60 ml aG 

t--"====="====6=,=:!:======, :!:=======!:::======== 
,-

I 

. 

I ~ 

c ~nc,nua: :n Page ~ 0 

: .1:-::> 
03te 
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C0<1urwed E:om Page _l'j__ __ _ 

-~/31-· /(-2,/-/15 : 

:EsT:!IATION: 22:2 -S 7?-~~S?O?.-r.;:~=o~ Gc7er::.~e?:.C i/ehicl.-: 
C. cl. C . = 00?563 COOLER :: SML-528 
S.~J-!?L'.:: = SCG?.?CO N606i, 30GlUC3 N6070 , 30G:'_-:;:,; N607l, ::lac: sh.::::-:::ec. :J / 2<: / 95 

BOG:iL'C5 N6072, 30Gl<?C6 N60i3, 30G:l.K7 )f60i-., 30GR?C8 N60i5 

:,::s7~N;..7!0?-T: ~;L !.iab 
c.o.c. = 00956i 

:'.'?-~'1S?O~T~7::N Gc·.re:-::::ie::.: Vchic!e 
COOL'.::R :: S~!L-528 

s.;.~?L'.:: = 30G?.?CO, 30GRK3, 30G?.1<<: , (?.ad a~al ysis) ~ace sh~-:::-:::ec. :0 / 2-./?S 
30GRK5, 30GR?C6, 30GR..'C7, 39G?.K3, SOG?.KS 

D~ST!!-!AT!O;,i: F.~S'I' :.aO '!"?-~'lS?O?.T;._~~::N Gc·re~.mer:.: ~.tehicl; 
C. :l. C. = 009525 caor..:::?. :: SHL-528 
S.~"!PLE :: 30G~KO, 30G2KJ, 30GrtK4, (Metal analy sis ) Dace s::.i=::ed. l.~ / 24/95 

30GRK5, 30GR?C6 , 30GRK7 , 30G?.KS, 30G?.K9 

=zsTINA~!ON : Quan~e==a Lab 
c.o.c. - 005564' 
SAMPLE: BOG?.LO ' 

~~STI~T~T!ON : 222-S 
c .o. c . .., 009574 
SAMPHE = BOGR..'Ci N6068, BOGRK2 N6069 

DEST!NATION : E.?,L Lab 
c.o.c . ~ 009572 
s~~~PL'.:: = BOG?-'C~. 30GRK2 (Rad analys i s) 

DESTINATION : :AST Lab 
c.o.c. - 009573 
SAMPLE~ BOGR..'Cl BOGRIC2 (Mecal analysis) 

:---..... ' 
' ~ I -· 

I p 

! 

-:'?_U..l'.J'S'?0?.7;..7: -~~ Gcve~=.;:ien-:: V ehi cl~ 
COOL'.:::< :: s:-I!..-523 
Dace shi~~ed :0 /2 5 / 95 

7~J~ .• '-:S?O~T.:..T:ON Gcve~r...:ten:. Vehic1.e 
COOLE?. = G~S-:20 
Dace sh~~oed :l / l / 95 

T?_ll..'lS?ORT.'-.T::JN Gove=::ienc 'lehicle 
COOLE?. = G;;s-:20 
Dace sh~oo 0 ~ ~~ / 3/ 95 

TR.ll..'lS?ORT~T!ON Gove=menc Vehicle 
COOLER: G~S-120 
Dace shiooed ll / 3/ 95 

I~ . 

Conunueo on Page ,-4 / 

.=i'!aa ano Underscooo ay 

Xd ..., I 1-. /id.Ji~J:. ll-21-9s-
S,c;~•~ o ace 
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Quality Control Summary 

QC Test I I i 

I 
AAalyte I I Spiked. S:imple 

:\fatri:r Spw S:imple ID Sample Result I Result (SSR) 

I IT5124-10 Ag I 0 79.76 

I IT5124-IO -~ I 0 224 
i IT5124-IO Ba I IOI 264 I 

i IT5124-IO Cd I 0 I 167.9 

IT5124-IO Cr I 20.1 ' 182.7 

i IT5124-IO ! .Pb ! 0 I 176. I ' 
I IT5124-IO l Se I 0 i 192.6 

I IT5124-08 ! Hg I 0.020 0.095 

I ' ! ! . . 
I Sample ID I ..\nalyte I Found ..\ctml 

LCS i I : 
I NIST 2710 I Ag ! 25.23 35.3 

I NIST2710 I As I 560 626 

I N-IST2710 i Ba I 281.3 : 707 

I NIST2710 ! Cd I 16.64 : 21.8 

I NIST27l0 i Cr ! 14.62 : 39 

NIST2710 i Pb I 4669 5532 

NIST2710 i Se I ND : Not given 

I NIST2710 ' Hg I 28.2 : 32.6 

I ! i I 
Calibr:ation Checks I I I I 

I Sample ID I Analyte I Fom1d ! Actml 

ICV-1 I I I ! 
SpexSpike I I Ag I 0.255 : 0.25 

SpexSpike I As I 10.3 10 

Spex Spike 1 Ba i 10.55 10 

SpexSpike I Cd ! 0.264 : 0.25 
I SpexSpike I Cr I 1.033 l I 

I SpexSpike I Pb I 2.605 : 2.5 
SpexSpike I Se I 10.47 10 

I Hg i ' 
I : 

C-29 

SpwLcvel 

zoo 
100 

I 200 I 

; 200 

200 

! 200 

! 200 

0.100 

I 
i ¾RttOVH"Y 
I 

; 71.-'7 

89.46 

! 39.79 

I 76.33 

! 37.-'9 

' 84.40 I 
I NA 

86.50 

I 
i 
I %Recovery 

i 
: 102 

! 103 

: 105.5 
; 105.6 ' I 103.3 

I 104.2 

I 104.7 
: 
: 

i 

BI-Il-00922 
Rev. 0 

i 

! Recovery I Limit 

i 39.88 I 75-125% 
: 112.00 I 75-125% 

! 81.50 I 75-125% 

' 83.9, I 75-125% 

I 81.30 ! 75-125% 

I 88.05 I 75-125% 

i 96.30 ! 75-125% 

i 75.00 I 75-125% 

! 
i i 

i 

; 80-120% 

! I 80-120% 

i i 80-120% 

i I 80-120% 

: i 80-120% 
i I 80-120% 

I j 80-120% 

I i 80-120% 

! ! 
I I 

' 
I 
I 

I I 

' i 90-110% I 

I I 90-110% 
I i 90-110% I 

I I 90-110% 

; I 90-110% 

I 90.110% 

! 90-110% 

I 
i 



Quality Control Summary 

.. 
: ! i 

CCV ; SpcxSpike 1 I Ag I 0.255 0.25 
I SpcxSpike 1 i As I 10.3 : 10 

i Spcx Spike 1 Ba 10.55 10 
; Spcx Spike I i Cd I 0.264 0.25 I 

SpcxSpike I Cr ! 1.033 I 
I Spcx Spike 1 ! Pb ; 2.605 2.5 

! SpcxSpike 1 i Sc I 10.47 10 

i SpcxSpike2 ! Hg i 10.47 10 

i I. i 
Blanl<s I ! I 

I 

Initial Cal Blank I Ag I 0.0016 

Initial Cal Blank I As I -0.0312 

Initial Cal Blank i Ba -0.0028 
: Initial Cal Blank I Cd -0.0003 

I Initial Cal Blank I Cr 0.0013 

Initial Cal Blank I Pb -0.038 

I Initial Cal Blank ; Se -0.0135 ! 

: Initial Cal Blank i Hg 0.01 

: I I 

I Conlin. Cal Blank r Ag I 0.0016 i 

' Conlin. Cal Blank I As ; -0.0312 

' Conlin. Cal Blank I Ba I -0.0028 

' Contin. Cal Blank I Cd I -0.0003 I 

i Contin. Cal Blank I Cr I 0.0013 : 

! Conlin. Cal Blank I Pb i -0.038 

I Conlin. Cal Blank I Se I -0.0135 

: Conlin. Cal Blank i Hg I NA I 

i I I 
Initial Cal Blank 

I 
Ag I 0.0002 I : 

: Initial Cal Blank I As I -0.0104 

Initial Cal Blank i Ba i -0.0009 ! 

Initial Cal Blank Cd I 0.0001 

i Initial Cal Blank I Cr i -0.0018 
: Initial Cal Blank : Pb I -0.0028 I 

Initial Cal Blank I Se I 0.0255 

Initial Cal Blank I Hg I NA : 

i I I i 
! I I 
I I i 

C-30 

! 

102 
I . !03 ' 
; 105.5 

' 105.6 

; 103.3 

104.2 

104.7 

! 104.7 

' 
: 
: Preparation Blank Ag 

Preparation Blank .-\s 
: Preparation Blank Ba 

Prcpar.uion Blank Cd 

Prcpantion Blank Cr 

I Preparation Blank Pb 
! Preparation Blank s. 

Prcpantion Blank Hg 

i Prcpar.uion Blank . .\g 

: Preparation Blank .-\s 

! Prcpar.uion Blank Ba 

I Preparation Blank Cd 
I Prcpar.uion Blank Cr 
I Preparation Blank Pb I 

I Prcpar.uion Blank Se 

! Prcpar.uion Blank Hg 

i 
I Conlin. Cal Blank Ag 

Contin. Cal Blank ; .-\s 

I Conlin. Cal Blank Ba 
i Conlin. Cal Blank : Cd 

I Conlin. Cal Blank Cr 

Conlin. Cal Blank Pb 

I Conlin. Cal Blank Se 

: Conlin. Cal Blank Hg 
I 

I 
! 
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. 90-110% 

; 90-110% 

90-110% 

90-110% 

90-110% 

· 90-110% 

90-110% 

. 90-110% 

0.38 

-0.19 

0.98 

0.28 

-0.01 

I.IS 

2.54 

0.1 

·. 19 

-2.5 

0.7 

I 0.8 

0.01 

: 0.03 

0.14 

NA 
! 

i 0.0031 

0.0004 

i -0.001 
I 0.0002 I 

0.0016 

0.0014 

0.0204 

NA 
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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. · 

D-ii 
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---- ---------------------- ---- ------ Message Contents---------- --------- ----- --- --- ---- --

c_ D. Kramer 
I'. ii.I . ~- ~, .. ~,. ... I' 

l ~ ~:•3 ' ~ !t •t ~-• • f ,.t 

I be 1 i eve you may have• ·rete'i v~--!scime · somewhat confused responses to some of your 
questions regarding work done by SAS in support of the 183-H project. The 
following are accurate responses: 

tt The Cr-VI analyses were done by a 1.5-diphenylcarbohydrazide based 
colorimetric technique . The procedure is consistent with SW-846 7196A. 

tt The pH measurements were guided by SW-846 9045 "Soil pH". SW-846 9040 i s 
also applicable but applies mainly to operation of pH meters. 

* HASQAP represents the Hanford Analytical Services Quality Assurrance Plan 
(DOE/RL-94-55) . 

* ICP-AES Metals analyses for your samples : 

S5060-0l through -06 (Collected 08/95) 

were performed at WSCF . The ICP-AES analyses for your samples: 

S5060-13 through -14 (Collected 08/95) 
and 

BOGRK0 through B0GRK9 (Collected 10/95) 

were performed at the SAS facility. 

tt Contrary to what was .implied in SAS95-231. Hg was analyzed for by Col d 
Vapor Atomic Absorption (SW-846 7471). 

I am filling in for D. J. Smith while he is out on vacation and can usuall y be 
reached at 373-5703 should you have further questions. Sorry for the confusion. 

W. S. Cailaway 
Special Analytical Studies · 

D-1 
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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 bad 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.) 

E-ii 
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SAMPLE STATIJS REPORT FOR N 5850. RAD SCREEN S506001 TIME: 8/25/95 . 8:10 
DISPATOIED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 8/25/95 13:58 

EXT. DETER. RESULTS OR STATIJS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OIJT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_ --
N Y E61TT2 

SAMPLE STATIJS REPORT FOR N 5851. RAO SCREEN S506002 TIME: 8/28/95 8:10 
DISPATCHED: 8/25/95 12:50 SAMPLE HAS NOT BEEN SWRPED 
RECEIVED: 8/25/95 13:58 

EXT . DETER. RESULTS OR STATIJS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

ENO OF REPORT 

OIJT OF GOOD CHARGE 
RANGE? ANS? COOE - --N Y E61TT2 

SAMPLE STATIJS REPORT FOR N 5852. RAO 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 

EXT. DETER. RESULTS OR STATIJS 
ir1t-r,1r ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y E61772 

SAMPLE STATIJS REPORT FOR N 5854. RAO SCREEN S506004 TIME: 8/28/95 8:10 
DISPATCHED: 8/25/95 12:50 · SAMPLE HAS NOT BEEN SWRPED 
RECEIVED: 8/25/95 13: 58 

EXT . DETER. RESULTS OR STATIJS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-1 

OUT OF GOOD CHARGE 
RANGE? ANS? COOE - --N Y E61772 
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SAMPLE STAlUS 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 

EXT. DETER . RESULTS OR STAlUS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE ..,_. ..,_. ....,_..... 

N Y E61772 

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 

EXT. DETER. RESULTS OR STATUS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_. ..,_. ---
N Y E61772 

SAMPLE STAlUS 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 

EXT. DETER. RESULTS OR STAlUS 
1Hnlr1r ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? COOE 
..,_. ..,_. -
N Y E61772 

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 

EXT. DETER. RESULTS OR STATUS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-2 

OUT OF GOOD CHARGE 
RAte? ANS? CODE 
..,_. ..,_. ---
N Y E61772 
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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: 9/29/95 16:50 

EXT. DETER. RESULTS OR STATUS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlr 1rlrlr -
N Y X60051 

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 

EXT. DETER. RESULTS OR STATUS 
1rlrlrlt ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlr 1rlrlr -
N Y X60051 

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 

EXT . DETER. RESULTS OR STATUS 
.......... ******** ********************************** 
4271 TOT·ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlr 1rlrlr -

N Y X60051 

SAMPLE STATUS REPORT FOR N 5988. RAD SCREEN BOGNX5 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 
1rlrlrlt ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-3 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlr 1rlrlr -
N Y X60051 
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SAMPLE STATIJS 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 
........... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 

SAMPLE STAlUS REPORT FOR N 5990. RAD SCREEN B0GNX7 TIME: 10/ 2/95 8: 33 
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SWRPED 
RECEIVED: 9/29/95 16:50 

EXT. DETER. RESULTS OR STATIJS 
1rlrlrlt- ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

ENO OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? COOE - --N Y X60051 

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

EXT. DETER. RESULTS OR STATUS 
........... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CCDE - --N Y X60051 

SAMPLE STATUS REPORT FOR N 5992. RAO SCREEN BOGNX9 TIME: 10/ 3/95 11: 8 
DISPATCHED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 2/95 16:15 

EXT. DETER. RESULTS OR STATUS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-4 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 
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SAMPLE STATUS REPORT FOR N 5993 . RAD SCREEN BOGNYO TIME: 10/ 2/95 8:33 
DISPATOiED: 9/29/95 13: 7 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 9/29/95 16:50 

EXT. DETER. RESULTS OR STAlUS 
.......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlt 1rlrlt -

N Y X60051 

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

EXT. DETER. RESULTS OR STATUS 
'lrlrlrlt ******** ********************************** 
4271 TOT·ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlt 1rlrlt -
N Y X60051 

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

EXT. DETER. RESULTS OR STAlUS 
~ ******** ********************************** 
4271 TOT·ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GODO CHARGE 
RANGE? ANS? CODE 

1rlrlt 1rlrlt -
N Y X60051 

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 

EXT. DETER. RESULTS OR STATUS 
--lrlrlrlt ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-5 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

1rlrlt 1rlrlt -
N Y X60051 
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SAMPLE STATUS REPORT FOR N 5997. RAD SCREEN BOGNY4 TUE: 10/ 3/95 11: 8 
DISPATQIED: 9/29/95 13: 7 . SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 2/95 16:15 . 

EXT. DETER. RESULTS OR STATUS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 

SAMPLE STAlUS 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 

EXT. DETER. RESULTS OR STAlUS 
~ ******** ********************************** 
4271 TOT·ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y. X60051 

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 

EXT. DETER. RESULTS OR STATUS 
-lrlrlrlt ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 

SAMPLE STAlUS 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 . 

EXT. DETER. RESULTS OR STATUS 
............ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-6 

OUT OF GOOO CHARGE 
RANGE? ANS? COOE 
..,_ ..,_ -
N Y X60051 
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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 

EXT. DETER. RESULTS OR STATUS 
........... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 

SAMPLE STATUS REPORT FOR N 6002 RAD SCREEN BOGNY9 TIME: 10/ 3/95 11: 9 
DISPATCHED: 9/29/95 13: 8 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 2/95 16:15 

EXT . DETER. RESULTS OR STATUS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OIJT OF GOOD CHARGE 
RANGE? ANS? CODE - ---N Y X60051 

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 SWRPED 
RECEIVED: 10/ 3/95 12:20 

EXT. DETER. RESULTS OR STATUS 
........... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y X60051 

SAMPLE STATUS REPORT FOR N 6004 RAD SCREEN BOGNZl TIME: 10/ 4/95 8:14 
DISPATCHED: 9/29/95 13: 8 SAHPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 3/95 12:20 

EXT. DETER. RESULTS OR STATUS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

ENO OF REPORT 

E-7 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - ---N Y X60051 
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SAMPLE STATIJS 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 

EXT. DETER. RESULTS OR STAlUS 
~ ******** ********************************** 
4271 TOT-ACT < S.OOOOOE 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_ --
N Y X60051 

SAMPLE STA11JS REPORT FOR N 6026 . RAD SCREEN BOGTSl TIME : 10/ 9/95 7:52 
DISPATCHED: 10/ 6/95 13:41 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/ 7/95 6:22 

EXT. DETER. RESULTS OR STATIJS 
.......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_ --
N Y X60051 

SAMPLE STATIJS 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 

EXT. DETER. RESULTS OR STAlUS 
........... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REF>mT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_ --
N Y PV5AA 

SAMPLE STATIJS 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 

EXT. DETER. RESULTS OR STATIJS 
1rlf-lrlr ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-8 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 
..,_ --
N Y PVSAA 
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SAMPLE STATIJS REPORT FOR N 6071 . RAD SCREEN BOGRK4 TIME: 10/25/95 B:22 
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 10/24/95 13:35 

EXT. DETER. RESULTS OR STATIJS 
............ ******** ********************************** 
4271 TOT·ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? COOE ............................... 

N Y PVSAA 

SAMPLE STATIJS REPORT FOR N 6072. RAO 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 

EXT. DETER . RESULTS OR STATUS 
......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y PV5AA 

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

EXT . DETER. RESULTS OR STATUS 
............. ******** ********************~•············ 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD OiARGE 
RANGE? ANS? CODE ,..,.....,..,....._,..,..... 

N Y PVSAA 

SAMPLE STATIJS REPORT FOR N 6074. RAO 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 

EXT . DETER. RESULTS OR STATIJS 
.......... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

E-9 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

- - 1rlrlrlrlrlt 
N Y PVSAA 



SAMPLE STAlUS REPORT FOR N 6075. RAD SCREEN BOGRKB TIHE: 10/25/95 8:22 
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED : 10/24/95 13:35 

EXT. DETER. RESULTS OR STATUS 
~ ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y PVSAA 

BHI-00922 
Rev. 0 

SAMPLE STATUS REPORT FOR N 6068. RAD SCREEN BOGRKl TIME: 11/ 3/95 a·: 5 
DISPATCHED: 10/24/95 8:18 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 11/ 1/95 15 : 0 

EXT . DETER. RESULTS OR STATUS 
......,..... ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

OUT OF GOOD CHARGE 
RANGE? ANS? COOE - ---N Y PV5AA 

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

EXT. DETER. RESULTS OR STATUS 
......... ******** ********************************** 
4271 10T-ACT < 5.00000E 01 pCi/G 

ENO OF REPORT 

E-10 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE - --N Y PVSAA 
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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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Environmental ERC 
Restoration Team 
Contractor I I 

Interoffice Memorandum 
TO: 

COPIES: 

SUBJECT: 

Dave Encke, ",(.,S·-53 

Document Control H4-79, w/a 
. Project File H4-79, w/a 

DATE: 

FROM: 

October OS, 1995 

Dennis R. Jordan t<k. ._ 
Analytical Services - -d 
X2-l 0/372-2058 

BI-Il-00922 
Rev. 0 

0 
J~b t 8221929 
W-~~ NO 
am.=: NIA 
OU: NIA 
TSO: NIA 
EIIA: NIA 
Subjec<Codo:1600 

The Environmental Analytical Laboratory (EAL) received samples SS060-0l through S5060-08 from 
183-H Basin on August 28, 1995. They were assigned EAL identification numbers EAL00684-
EAL00689 and EAL00818-EAL00819. 

Please see attached results. If further infromation is needed please call Al Davis 373-9731. 

AID:ksb 

Attachment: results 
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To: D. Encke 

From: A. I. Davis {t ?~ · 

Subject: Sample Set S-5060 Technetium Evaluation 

Date: 4 October, 1995 

BID-00922 
Rev. 0 

021 849 

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

Sample 5060-01 : 
Beta total 270 
4°K ..22 
Residual beta 248 
Nat. beta J 
Assigned ~ C 239 . 

Sample 5060-02: 
Beta total 27 
4°K ..2l 
Residual beta 4 
Nat. beta -11. 
Unassigned -7 

Sample 5060-03 : 
Beta total 33 
4°K ..ll 
Residual beta 2 
Nat. beta -22 
Unassigned -27 

Sample 5060-04: 
Beta total 9 
4°K .21 
Residual beta -12 
Nat. beta ..3.2 
Unassigned -51 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

.PCilg 
pCi/g . 
pCi/g 
pCi/g 
pCi/g 

Alpha total 2.9 pCi/g 
Calculated beta component from 
alpha 9 pCi/g 

Alpha total 3.3 · pCi/g 
Calculated beta component from 
alpha 11 pCi/g 

Alpha total 8.8 pCi/g 
Calculated beta component from 
alpha 29 pCi/g 

Alpha total 12 pCi/g 
Calculated beta component from 
alpha 39 pCi/g 

F-3 



Sample 5060-05: 
Beta total 36 
4°K ..ll 
Residual beta 17 
Nat. beta ..12 
Unassigned 5 

Sample 5060-06: 
Beta total 98 
4°K ..ll 
Residual beta 70 
Nat. beta ~ 
Pnassigned 8 

,· 
• I 

Sarl)ple 5060-07: 
Beta total 86 
4°K .l,1. 
Residual beta 59 
Nat. beta ~ 
Unassigned 10 

Sample 5060-08: 
Beta total 120 
4°K _n 
Residual beta 99 
Nat. beta ..:J2 
Assigned "Tc 60 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

pC::i/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

Alpha total 3.8 pCi/g 
Calculated beta component from 
alpha 12 pCi/g 

Alpha total 19 pCi/g 
Calculated beta component from 
alpha 62 pCi/g 

Alpha total 15 pCi/g 
Calculated beta component from 
alpha 49 pCi/g 

Alpha total 12 pCi/g 
Calculated beta component from 
alpha 39 pCi/g 

BHI-00922 
Rev. 0 

021849 

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: S5060-01 
EAL ID Number: EAL00684 

Isotope Activity, pCi/g on 28 August, 1995 

K40 2.2e+01 +/- 2.9e+00 
Co60 < 7.Be-01 
Cs137 < 4.1e-01 
Th32dau < 1.3e+O0 
U235 < 2.Be+00 
U238 < 4.1e+01 
U238dau < 8.7e-01 

Definitions: 
Al errors reported at 2 standard deviations 

The analysis of U238 Is baaed 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 
pn,duds of U238. Equillibrium between parent and daughter products probably 
does not exist -

Th32dau is the activity of Ac228, Pb212, and Tl208, short lived daughter products 
pn,duds of Th232. Equillibrium between parent and daughter products may 
not exist 

a41:JlL2, 
Albert I. Davis 
Rad Ctg Mgr 

09-18-95 
;/f )LQ_ ?I,, I .. 

_D_e,1....nn~is=-R-. J_o_rd_a_n------1~ J 

EAL Manager 

Page 1 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-01 
EAL00684 

2.7E+02 
2.9E+OO 

2.7E+02 
1.2E+01 
1.7E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/gl 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

( I 
(X) 

(XI 

BHI-00922 
Rev. 0 

021849 

Screen sample based on ( x) 99-Tc or ( ) 91>-Sr for bete activity. 

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

A' paHed for Soile indicatn that the aoil aarnple contained leH then 200 pCl/g total radioactivity of which 

Ina than 20 pCi/g i• from alpha emitting radionuclidea. For conaervatiam, a failed screen may also have one 
or more of the following charactariatica: The aum of the total gamma activity detected in the soil is above 
6 pCV11; Beta emiaaion from the bulk -• mple i• found above the natural Hanford soil background (corresponding 
to approximately 6 pCV11 S,.90 or 100 pCV11 Tc-99); or Alpha emiuion from the bulk soil is found above the 
natural Hanford aoil background (correaponding to approximately 10 pCl/11 Am-241). Naturally occuring 
redionuclidea common to Hanford eoil, tritium, and Carbon-14 are not included in the screening measurement. 

Albert-I. Davis 
Rad Ctg Mgr 

03-0ct-95 
Manager 

F-6 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-02 
EAL00685 

2.7E+01 
3.3E+00 

3.0E+01 
5.SE+00 
1.2E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

!XI 

( ' 

( ' 
!XI 

Bill-00922 
Rev. 0 

021849 

Screen sample based on ( x I 99-Tc or ( J 90-Sr for beta activity. 

The screening for other's is based on 60 pCl/g 841ta and Alpha, and 2 pCl/g Alpha including the 2 sigma error. 

A'paased for Soie indicate• that the soil sample contained len than 200 pCi/g total radioactivity of which 

le•• than 20 pCi/11 i• from elpha emitting radionuclide•• For conaervatiam, a failed acreen may alao have one 
or more of the following characteriatica: The aum of the total gamma activity detected in the •oil is above 
6 pC//11; Beta emiaeion from the bulk sample ia found above the natural Hanford ,oil background (correaponding 
to approximately 6 pCl/11 Sr-90 or 100 pCl/11 Tc-991; or Alpha eminion from the bulk ,oil i• found above the 
natural Hanford soil background (correaponding to approximately 10 pCl/11 Am-241 ). Naturally occurino 
radionuclide• common to Hanford soil, tritium, and Carbon-14 are not included in the acreening meaaurement. 

Albert I. Davis 
Rad Ctg Mgr 

03-0ct-95 Dennis R. Jordan 
Manager 

F-7 
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-02 
EAL ID Number: EAL00685 

Isotope Activity, pCi/g on 12 September, 1995 

K40 2.3e+01 +/- 22e+00 
Co60 < 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: 
Al errors reported at 2 standard deYilltionF 

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 Pb214and Bi214, short lived daughter products 
produds of U238. Equillibnllm i.w-, parent and daughter products probably 

does not mcist 

Th32dau is the activity of Ac228, Pb212. and T1208, short lived daughter products 
products of Th232. Equillibrium between parent and daughter products may 
notmcist 

~~~ 
Albert I. Davis 
Rad Ctg Mgr 

09-18-95 ---'-""it~~~ 9/er;1/,..,, ) 
Dennis R. Jordan ~ 
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: S5060-03 
EAL ID Number: EAL00686 

Isotope 

K40 
Co60 < 
Cs137 < 
Th32dau < 

U235 < 

U238 < 
U238dau < 

DefiniliOnS: 

Activity, pCi/g on 12 September, 1995 

3.1e+01 +/-
1.Se+OO 
8.3e-01 

2 .5e+O0 
4.4e+00 
7.8e+01 
1.9e+O0 

5.8e+00 

Al emn ~ at 2 standard deYillians 

The analysis of U238 is based on the activity of Pa234m 

The analysis of Np237 is based on the aetivity of Pa233 

U238dau is the activity of Pb214 and. B1214, short lived daughter pradUcts 
products of U238. EquiUibrun t,etween parert and daughter produc:ls probably 
c.-notexist 

Th32daU is the aetivity of Ae228, Pb212, and T1208, short lived daughter products 
products of Th232. EquillibrUn between parent and daughter products may 

not exist 

tUdV/LVY 
Albert I. Davis 
Rad Ctg Mgr 

09-18-95 ~/f:2{.A= 
EAL Manager 

Page 1 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-03 
EAL00686 

3.3E+01 
8.8E+OO 

4.2E+01 
6.1E+OO 
1.2E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MCA 

(Xl 
( I 

I I 
(XI 

BIIl-00922 
Rev. 0 

021849 

Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity . 

The screening for other's is based on 60 pCl/g B9ta and Alpha. and 2 pCl/g Alpha including the 2 sigma error. 

A' paaaed for Soa indicates that the aoil aample contained leH than 200 pCi/g total radioactivity of which 

leN than 20 pCi/g ia from alpha emitting radionuclides. For conaarvatism, a failed screen may also have one 
or more of the following charactariatics: The aum of the total gamma activity detected in the aoil ia above 
6 pCl/11; Beta emission from the bulk aampla is found above the natural Hanford aoil background (corresponding 
to approximately 6 pCl/11 S,.90 or 100 pCl/11 Tc-99); or Alpha emission from the bulk soil is found above the 
natural Hanford soil background (corresponding to approximately 10 pC//11 Am-241). Naturally occuring 
radionuclides common to Hanford soil, tritium, and Carbon-14 are not included in the acreening measurement. 

Albert I. Davis 
Rad Ctg Mgr 

03-0ct-95 o .. 1!.~l::!~ · 
Manager 

Page 1 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-04 
EAL00687 

9.1E+00 
1.2E+01 

2.2E+01 
1.3E+01 
4.3E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen -
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/gl 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MCA 

(XI 
( I 

I I 
(XI 

Blll-00922 
Rev. 0 

021849 

Screen Ample based on Ix) 99-Tc or ( ) 90-Sr fer beta activity. 

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

A'paued for Soia indicatn that the soil sample contained leH than 200 pCl/g total radioactivity of which 

In• than 20 pCl/g i• from alpha emitting radionuclidee. For conservetiam, a failed screen may elao have one 
or more of the following characteriaocs: The •um of the total gamma activity detected in the •oil ia above 
6 pCi/11; Beta emiaaion from the bulk sampla i• found above the natural Hanford •oil background (correaponding 
to approximetaly 6 pCi/11 Sr-90 o, 100 pCl/fl Tc--991; or Alpha emiuion from the bulk soil i• found above the 
natural Hanford aoil background (corrnponding to approximately 10 pCl/fl Am-241 I. Naturally occuring 
radionuclide• corTWnOn to Hanford soil, mourn, and Carbon-14 are not included in the screening meaaurement. 

Albert I. Davis 
Rad Ctg Mgr 

03-Oct-95 · Dennis R.!Jordan 
Manager 

F-11 

Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-04 
EAL ID Number: EAL00687 

Isotope Activity, pCi/g on 13 September, 1995 

K40 2.1e+01 +/- 1.9e+OO 
Co60 < 7.0e-01 
Cs137 < 2.3e-01 
Th32dau 2.1e+OO +/- 3.8e-01 
U235 < 1.1e+OO 
U238 < 2.0e+01 
U238dau 1.7e+OO +/- 3.3e-01 

Oefnlions: 

Al errors reported at 2 standard devilllians 

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 ol Pb214 and B1214, short liYed daughter products 
products of U238. Equillibrium between parent and daughter producls probably 
does not exist 

Th32dau is the activity of Ac22B, Pb212. and Tl208, short liYed daughter products 
products of Th232. Equilibrium between parent and daughter products may 
not exist 

BHl-00922 
Rev. 0 

021849 

(?4-1-cJLl 
Albert I. Davis 
Rad Ctg Mgr 

09-18-95 
-1-,.~-',,,,n57JCJ--="'---':=rdan--* 

EAL Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 

EAL ID: 
S 5060-05 
EAL00688 

3.4E+01 
3.SE+00 

3.SE+0l 
1.lE+0l 
1.7E+01 

SOILS 
Pass screen 

Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MCA 

(X) 

( I 

( I 
(X) 

BID-00922 
Rev. 0 

0 21 8.4 9 

Screen a•mple baaed on ( x I 99-Tc or ( ) 90-Sr for beta activity. 

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

· I( paHed for Soie indicatee that the aoil umple contained lea• than 200 pCi/g total radioactivity of which 

lee• than 20 pCi/g i• from alpha emitting radionuclides. For conaerva1ism, a failed screen may also have one 
or more of the following characteristics: The aum of the total gamma activity detected in the aoil ia above 
6 pev,; Beta emiaion from the bulk nmple i• found above the natural Henton:! soil background (corresponding 
to approximately 6 pev, Sr-90 or 100 pCI/• Tc-991; or Alpha emiuion from the bulk aoil is found above the 
natural Hanford soil background (corresponding to epprolCimataly 10,,CV,, Am-241) . Naturally occuring 
radionuclidea common to Hanford soil, tritium, and Carbon-14 are not included in the screening measurement. 

Albert I. Davis 
Rad Ctg Mgr 

03-Oct-95 Dennis R. 
Manager 

F-13 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-05 
EAL ID Number: EAL00688 

Isotope Activity, pCVg on 14 September, 1995 

2.1 e+01 +/- 2.1 e+00 K40 
Co60 
Cs137 

< 62e-01 

Th32dau 
U235 < 

U238 < 
U238dau < 

Oetinitians: 

2.9e-01 +/- 1.4e-01 
2 .0e+00 +/-

1.7e+00 
2.4e+01 
8.6e-01 

5 .Se-01 

Al emn reported at 2 standard deviations 

The analysis of U238 is based on the ac:tMly of Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the activity of Pb214 and 81214, short lived daughter products 
products of U238. Equillibrium between parent and daughter products probably 
does not exist 

Th32dau is the activity of Ac228. Pb212, and Tl208. short liwld daughter products 
procluds of Th232. Equillibrium between parent and daughter products may 
not exist 

~~~ 
Albert I. Davis 
Rad Ctg Mgr 

09-18-95 D•/fd(JL !/µ/p 
EAL Manager 

F-14 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-06 
EAL00689 

9.8E+01 
1.9E+01 

1.2E+02 
1.5E+01 
2.4E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MCA 

I I 
CXI 

I I 
(XI 

BID-00922 
Rev. 0 

021849 

Screen s• mple band on ( x I 99-Tc or ( ) 90-Sr for beta activity. 

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

/Ii. peHed for Soa indicates that the soil sample contained leas than 200 pCi/g total radioactivity of which 

lea• than 20 pCi/g i• from alpha emitting radionuclidea. For con• ervatiam, a failed acreen may alao have one 
or more of the following characteri• tica: The •um of the total gamma activity detected in the •oil ic above 
6 pCl/11; Beta emi•• ion from the bulk sample i• found above the natural Hanford soil background (corresponding 
to 99Proximataly 6 pCl/11 s,-90 or 100 pCl/11 Tc-991; or Alpha amia• ion from the bulk soil is found above the 
natural Hanford •oil background (correaponding to approximately 10 pCl/11 Am-241). Naturally occuring 
radionuclide• common to Hanford •oil, tritium, and Carbon-14 are not included in the acreening rnaa•urement. 

Albert I. Davis 
Rad Ctg Mgr 

03-Oct-95 Dennis R;;•6ordan 
Manage 

F-15 
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-06 
EAL ID Number: EAL00689 

Isotope Activity, pCi/g on 14 September, 1995 

K40 2.8e+01 +/- 22e+00 
Co60 < 4.9&-01 
Cs137 < 8.7e-02 
Th32dau 2.3e+00 +/- 2.6e-01 
U235 8.3&-01 +/- 1.4&-01 
U238 < 1.8e+01 
U238dau 2.0e+00 +/- · 2.1e-01 

Dellnitians: 
Al emn reported at 2 standard daviltior,s 

The analysis of U238 Is based on the activily or Pa234rn 

The analysis of Np237 ls based on the activity of Pa233 

U238dau is the lldivily of Pb214 and 81214, short Md daughter products 
praducts or U238. Equillibfun i.w-, parent and daughterpn,ducts probably 
does not mcilt 

Th32dau is the lldivily of Aa2B, Pb212, and l1208, short lived daughter products 
products of Th232. Equillibrun i.w-, pmWlt and daughter products may 
not exist 

~ 
Albert I. Davis 

09-18-95 U~il~-5 
Rad Ctg Mgr EAL Manager 

F-16 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-07 
EAL00818 

8.6E+01 
1.5E+01 

1.0E+02 
1.7E+01 
4.5E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
( I 

I I 
(XI 

Bffi-00922 
Rev. 0 

Screen sample bHed on ( x) 99-Tc or ( ) 90-Sr for beta activity. 

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

A' p-ed for Soia indicatee that the aoil sample contained lees than 200 pCi/g total redioactivity of which 

,_ than 20 pCi/g ia from alpha emitting raciionuclidee. For conaervatiam, a failed screen may alao have one 
or more of the following characteristics: The sum of the total gamma activity detected in tha soil is above 
6 pCl/g; Beta amiaaion from the bulk sample is found above the natural Hanford soil background (corresponding 
to approximately 6 pCl/g s,-90 or 100 pCl/g Tc-.99); or Alpha emiuion from the bulk soil i• found above the 
nau,ral Hanford eoil background (corresponding to approximately 10 pCl/g Am-241 ). Naturally occuring 
radionuclidee common to Hanford eoil, tritium, and Carbon-14 are not included in the screening measurement. 

Albert I. Davis 
Rad Ctg Mgr 

04-0ct-95 

F-17 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-07 
EAL ID Number: EAL00818 

Isotope Activity, pCi/g on 16 September, 1995 

K40 2.7e+01 +/- 2.6e+00 
Co60 < 5.Se-01 
Cs137 < 1.Se-01 
Th32dau 2.4e+00 +/- 4.7e-01 
U235 < 1.Se+OO 
U238 < 2.1e+01 
U238dau 2.0e+00 +/- 4.6e-01 

The analysis of U238 ls baled on the activity of Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the activily of Pb214 and 81214, short Md daughter products 
produds of U238. Equillibnum ~ psent and daughter products pnmbly 
cx..natemt 

Th32dau is the actiYity of A&ZZB, Pb212. and T1208, short lived dauglar' products 
produds of Th232. EquiJlibrium ~ psent and daughter praducts may 
natemt 

BID-00922 
Rev. 0 

021849 

~r~,!£L, 
Albert I. Davis 
Rad ctg Mgr 

09-18-95 Djfl{JL ~J 
EAL Manager 

F-18 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

S 5060-08 
EAL00819 

1.2E+02 
1.2E+01 

1.3E+02 
1.5E+01 
3.7E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/gl 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
( I 

I I 
IXI 

Blll-00922 
Rev. 0 

Screen sample based on Ix I 99-Tc or ( I 90-Sr for beta activity. 

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

It. paa•ed for Saia indicate• that the aoil sample contained le•a then 200 pCl/g total radioactivity of which 

1 ... then 20 pCl/g is from alpha emitting radionuclidN. For conearvatiam, e failed screen may alao have one 
or more of the following charecteriatica: The aum of the total gamma activity detected in the aoil i• above 
6 pC//g; Beta emia•ion from the bulk sample i• found above the IIIIU.lral Hanford aoil background (corresponding 
to approximately 6 pC//g Sr-90 or too pCi/g Tc-.991; or Alpha emiaion from the bulk aoil i• found above the 
natural Hanford soil background (corresponding to eppro~ely 10 pC//g Am-241 ). Naturally occuring 
radionuclide• common to Hanford soil, tritium, and Carbon-14 an not included in the acreening measurement. 

~&:L, lbertl. Davis 04-0ct-95 

-t? ,-~~ 
Date 

Rad Ctg Mgr 

F-19 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: S5060-08 
EAL ID Number: EAL00819 

Isotope Activity, pCi/g on 16 September, 1995 

K40 2.1e+01 +/- 2.1e+00 
Co60 < 5.Se-01 
Cs137 2.6e-01 +/- 12e-01 
Th32dau 2.0e+00 +/- 4.6e-01 
U235 < 1.6e+00 
U238 < 22e+01 
U238dau 2.1e+00 +/- 4.6e-01 

• .. 
, ... 't 

·) ··. 

Oellnilians: 
Al errors reported at 2 standard deYiati0rlS 

The analysis of U238 is based on the activity ot Pa234m 

The arwysis of NpZT is based on the activity of Pa233 

U238dau is the adMly of Pb214 and 81214, lhart Mid daughter products 
pracb:ls of U238. Equillibrun bet--. parent and daughter products probably 
doesnataist 

Th32dau is the activity of Ac22S, Pb212. aid Tl208, short IMld daughter products 
products of Th232. Equilibrium bet--. parent and daughter products may 
nat exist 

~ 
Albert I. Davis 
RadCtg Mgr 

09-18-95 

F-20 
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Environmental ERC 
~~~:aJ~r" Team 
Interoffice Memorandum 

i'o, 

COPIES: 

SUBJECT: 

DaveEncke 
BIIlD&D 
XS-53/373-3461 

M. David, Bl-35 
Document Control, H4-79, w/a 
Project File, H4-79, w/a 

Concrete analysis for 183-H 

Attachment: Sample Results 

DATE: 

FROM: 

18 December, 1995 

BHI-00922 
Rev. 0 

025807 

Job No. 22192 
W- Response Rcquiffl!? NO 
Clooes CCN: NIA 
00: NIA 
TSO: NIA 
ERA NIA 
Subject Code: 8600 

4-:111--
Jeff A. Lerch~ · ,1\., 11,S67Bs7

O 
Sample Management -...._'\,'?> i 71

~ 

X2-10/372-9535 I ~ 
1 JAN 1236 ~ 

(,)"I 

Received Cl 

0.8. EncJre ,-­
<Sf 

,,<$-
. . :;:,v 

• . ,,·J 

Eight Concrete samples were analyzed for radioactive components with the following results: 

Sample B0GRK0, EAL01216. 
Gamma Analysis 1 

Strontium-90 
Gross Beta analysis . 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

Sample B0GRK3, EALOI217. 
Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~c 

Gross Alpha 
Alpha Energy Analysis 

Sample B0GRK4, EAL01218. 

, pCi/gm, " 
2.i . 

<7.4 .. t ~' 

22.6 
9.3 
10.6 

1.6 
IO. I 

pCi/gm 
13.2 
<6.6 
61.3 
7.2 

40.9 

4.8 
9.3 

pCi/gm 

F-22 

Comments . 
·see~s low, normal is IO for .wi<. 

No discemable peaks 

Comments 

No discemable peaks 

Comments 



Dave Encke 
Page2 

Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

Sample BOGRKS, EAL01219. 
Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

Sample BOGRK6, EAL01220. 
Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

Sample BOGRK7, EAL01221. 
Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

Sample BOGRK8, EAL01222. 

13.0 
<9.1 
195 
11.8 
83.2 

28.5 
15.2 

pCi/gm 
13 
8.8 
195 
18.1 
155 

7.8 
23.4 

pCi/gm 
10 
4.6 ± 0.50 
143 
9.9 
118 

3.7 
12.8 

pCi/gm 
11.1 
<7.5 
137 
8.8 
117 

11.9 
11.4 

pCi/gm 

F-23 

No discernable peaks 

Comments 

Small mu 

Comments 

No discernable peaks 

Comments 

No discernable peaks 

Comments 

BID-00922 
Rev. 0 

025 807 



DaveEncke 
Page3 

Gamma Analysis 
Strontium-90 
Gross Beta analysis 
Beta from decay chains (naturals) 
Residual assigned to ~ c 

Gross Alpha 
Alpha Energy Analysis 

. ~ . 

12.1 
<8.8 
47.9 
7.7 
28.1 

16.5 
9.9 

Sample B0GRK9, EAL01223. :: . pCi/gm 

Gamma Analysis• ;: ·
1 

! ·. ·i . - , -';_;,'h · _.-" ,: ··. ;, q ._·, ·· ;,-. ,' •,: 
Strontium-90 - .,•! ,., ·. • ·· : :': ,·, · ·· r<l2.7 · · 

Gross Beta analysis ; .,. . . , .; j ·x · · ·· 110 
Beta from decay chairi's'°(nafurals) , · · · 8.7 
Residual assigned to ~c 90.3 

Gross Alpha 
Alpha Energy Analysis 

12.1 
11.2 

Small 228Th peak 

Comments 

No discemable peaks 

BID-00922 
Rev. O 

025807 

The one to two gram samples for the gross alpha and beta were l 0 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 90Sr 
activity was based on the 90y 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 t.he 
spectrum did not display any statistically significant alpha peaks. 

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

F-24 
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0GRK0 183-H Basin 
EAL01216 EAL ID Number: 

Isotope · Activity, pCi/g on 1 November, 1995 

K40 2.7e+00 +/- 7.9e-01 
Co60 < 1.9e-01 
Sb125 < 2.3e-01 
Cs134 < 1.4e+01 
Cs137 < 1.1e-01 
Ce144 < 4.5e-01 
Eu152 < 5.7e-01 
Eu154 < 3.4&-01 
Eu155 < 2.9e-01 

~ 
Th32dau < 3.6e-01 
U235 < 1.0&-01 
U238 < 1.2e+01 
U238dau < 1.6e-01 
Am241 < 3.7&-01 

Definitions: 
All erTOfS report.cl at 2 standard deviations 

For soils and natural samples, the following applies: 

The analysis of l.1238 is based on the ac:tiYity of Pa234m 

The analysis of Np237 is based on the ac:tiYity of Pa233 

U238dau is the aclivilyof Pb214 and Bi214. short lived daughter products 
products of l.1238. Equillibrium ~ parent and daughter products probably 
does not exist in dislurbed matarials. 

Th32dau is the ac:tiYity of Ac228, Pb212, and Tl208, short lived daughter products 
products of Th232. Equillibrium ~ parent and daughter products may 
not um in dislurbed ma111riais. ·· 

0lher samples, not containing natural mat.rials, ·may have inapplicable results 
for the Th, U, transuranics and daughter products. The results must then be 
balanced against th• gross alpha analysis. 

NIR muns no result or analysis not~-

f/¼lt ;,,.,_, ( /i ·,[ I• / ~ 
Radiologicaf analyst Date Albert I. Davis 

Radiological Manager 

F-26 

11-22-95 
Date 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

BOGRKO 
EAL01216 
Concrete Sample 

2.26E+01 
1.64E+OO 

2.42E+01 
9.83E+OO 
2.80E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/gl 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
( ) 

( ) 

(Xl 

BID-00922 
Rev. 0 

025807 

<7.4 
Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity. 

90-Sr pCi/g sample 

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

-~ _:~ passed for Soie indicatea that the soil sample contained leaa than 200 pCi/g total radioactivity of which 

1- than 20 pCl/g i• from alpha emitting radionuclidea . For coneervetiam, a failed screen may also have one 
or more of the following characteristics: The sum of the total gamma activity detected in tha soil is abova 
6 pCV,; Beta emission from the bulk aemple is found above the nature! Hanford soil background (corresponding 
to approximately 6 pC/1• Sr-90 or 100 pC/1• Tc-99); or Alpha emission from the bulk soil i• found above the 
natural Hanford soil background (correaponding to approximately topCV, Am-241) . Naturally occuring 
radionuclide• common·to Hanford soil, tritium, and Carbon-14 are not included in the acraening measurement. 

/{~ &drY 
Radiological Analyst 

/ / -~-'15 
Date 

F-27 

~ 
Albert I. Davis 
Radiological Manager 

12-06-95 
Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: 
EAL ID Number: 

B0GRK3 183-H Basin 
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.Be-01 +/- 6.3e-02 
Ce144 < 5.91Hl1 
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 

For aoila and natural samples, the following applies: 

The analysis cl U238 is based on the ac:livity cl Pa234m 

The analysis cl Np237 is based on th• ac:livity cl Pa233 

U238dau is the ac:livity cl Pb214 and 81214, short liwd daughter products 
products cl U238. EquiUibrium ~ parwit and daughter products probably 
does not Gist in disturtled malarials. 

Th32dau is the" ac:livity cl Ac228, Pb212, and Tl208, short liwd daughw products 
produc:ts cl Th232. Equillibrium ~ parent and daughter products may 
not -- in disluttled ..-ials. 

0111« samples, not containing natural matarials, may haw inapplicable results 
for the Th, U. transuranics and daughter products. The results must then be 
balanced against the gross alpha analysis. 

NIR rnNns no result« analysis not requalad. 

Albert I. Davis 
Radiological Manager 

F-28 

11-22-95 
Date 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

BOGRK3 
EAL01217 
Concrete Sample 

6.13E+01 
4.67E+OO 

6.60E+01 
9.04E+OO 
2.12E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/gl 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
( ) 

( ) 

(XI 

BHI-00922 
Rev. 0 

025807 

<6.6 
Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity. 

90-Sr pCi/g sample 

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

A paseed for Sou indicate• that tha aoil aampla contained lees than 200 pCi/g total radioactivity of which 

Ian than 20 pCl/g ie from alpha emitting radionuclidee. For conaervatism, a failed screen may also have one 
or more of the following charactariatica: Tha ,um of the total gamma activity detected in the aoil is above 
6 pCl/11; Beta ·amiaaion from the bulk aampla ia found above tha natural Hanford aoil background (correeponding 
to approximately 6 pCl/fl Sr-90 or 100 pCl/fl Tc--99); or Alpha amiHion from the bulk soil is found above tha · 
natural Hanford aoil background (correeponding to approximately 10 pCi/fl Am-241 ). Naturally occuring 
radionuclide• common to Hanford soil, tritium, and Carb~n-14 are not included in the screening maaauremant. 

11 -J. -9r 
Date 

F-29 

~/-~ 
Albert I. Davis 
Radiological Manager 

12-06-95 
Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0GRK4 183-H Basin 
EAL ID Number: EAL01218 

Isotope Activity, pCi/g on 1 November, 1995 

K40 1.3e+01 +/- 1.5e+00 
Co60 < 2.2e-01 
Sb125 < 2.0e-01 
Cs134 < 1.2e-01 
Cs137 < 1.0e-01 
Ce144 < 5.1e-01 
Eu152 < 4.9e-01 
Eu154 < 3.3e-01 
Eu155 < 2.9e-01 
Th32dau 5.7e-01 +/- 1.ae-01 

U235 1.7e-01 +/- 7.9e-02 

U238 < 1.3e+01 
U238dau 3.2e-01 +/- 1.3e-01 

Am241 < 4.0e-01 

Oafinilions: 
All errors repol18d at 2 standard deviations 

For soils and natural .-pies, the following applies: 

The analysis of U238 is based on tr.• ac:tivity of Pa234m 

The analysis of Np237 is based on the ac:tivity of Pa233 

U238dau is the ac:tivity of Pb214 and Bi214. short liwd daughlllr products 
products of U238. Equillibrium ~ parent and daughlllr products probably 
does not exist in clisubed matwials. 

Th32dau is th• ac:tivity of Ai:228. Pb212, and Tl208, short liwd daughter praduc:ts 
products of Th232. Equillibrium ~ parent and daughlllr products may 
not exist in disturbed materials. 

Other samples, not containing na1ural materials. may have inapplicable results 
for the Th. U, transuranic:s and daughlllr products. The results must !hen be 
balanced against the gross alpha analysis. 

NIR -,s no result Of analysis not 1'9queslad. 

,., l /,Ji} 1, . ----
Date Albert I. Davis 

Radiological Manager 

F-30 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

BOGRK4 
EAL01218 
Concrete Sample 

1.08E+02 
1.94E+01 

1.27E+02 
2.85E+01 
6.19E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/gl 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

( ) 

(Xl 

( ) 

(X) 

Blil-00922 
Rev. 0 

025807 

<9.1 
Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity. 

90-Sr pCi/g sample 

The screening for other's is baaed on 60 pCUg Bata and Alpha, and 2 pCUg Alpha including the 2 sigma error. 

A paMed for Soi• indicate• thet the •oil •ample contained Iese than 200 pCi/g total radioactivity of which 

lea• than 20 pCi/g is from alpha emitting radionuclidea . For conaervatiam, a failed acreen may alao have one 
or more of the following characteri•tic•: The •um of the total gamma activity detected in the soil is above 
6 pC//11; Beta emi•aion from the bulk •ample ie found above the natural Hanford soil background (corresponding 
to approximately 6 pC//11 Sr-90 or 100 pC//11 Tc-99); or Alpha emiHion from the bulk aoil ie found above the 
natural Hanford •oil background (corre•ponding to approximately 10 pCi/11 Am-241). Naturally occuring 
radionuclidH common to Hanford ,oil, tritium, and Carbon-1 4 are not included in the acraaning measurement. 

Jr~ /4tf;/2 
Radiologica_l Analyit . 

I I - 6 -<(J 

Date 

F-31 

~~~ 
Albert I. Davis 
Radiological Manager 

12-06-95 
Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0GRK5 183-H Basin 
EAL01219 EAL ID Number: 

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 
Ce144 < 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 

Ddnitions: 
All errors repo,tad at 2 standard deviations 

For soils and natural samplu, the following applies: 

The -lysis of U238 is based on the activity cl Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is theac:IMlyclPb214 and Bi214, short lived daughlllr products 
products of U238. Equillibrium i.-t parent and daughlllr products probably 
do. not exist in disturbed matarials . 

. Th32dau is the adivity of Ac:228. Pb212, and Tl208. short lived daughlllr products 
products of Th232. Equillibrium i.-i parn and daughlllr products may 
not uist in dislurbed matarials. 

0th« samples, not containing natural rnatarials, may haw inapplicable results 
for th• Th. U, transuranics and daughlar products. The r.sulls must then be 
baim-d against th• gross alpha analysis. 

N/R ....ns no result or analysis not requestad. 

( · .~ /, . / 
.• ,. • /✓ · -,. . · , - /, 

Radiolog1cal analyst 

/ ,· _,. .·• ~ , - C ~ 

Date Albert I. Davis 
Radiological Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

B0GRK4 
EALO1219 
Concrete Sample 

1 .95E+02 
7.75E+00 

2.03E+02 
1.40E+01 
2.10E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

( I 
(XI 

( ) 

(XI 

Blll-00922 
Rev. 0 

025807 

8.S0E+00 
Screen sample beaed on ( x l 99-Tc or ( l 90-Sr for beta · activity. 

90-Sr pCi/g sample 

The screening for other'• is beaed on 60 pCVg Bet• and Alpha, and 2 pCVg Alpha including the 2 sigma error. 

A p-ed for Sole indicete• thet the soil aemple conteined leea than 200 pCi/g total redioectivity of which 

1- than 20 pCl/g ia from alpha emitting radionuclidH. For coneervatiam, a failed screen may also have one 
or more of the following charactariatica: The eum of the total gamma activity detected in the soil ie above 
6 pCl/11; Beta amiHion from the bulk ,ample i• found above the netural Hanford soil beckground (corresponding 
to approximetaly 6 pCl/11 Sr-90 or 100 pCl/fl Tc-991; or Alpna emiHion from the bulk soil is found above the 
natural Hanford 1oil beckground (corre• ponding to appro)Cimately 10 pCl/11 Am-241 ). Naturally occuring 
redionuclide• common to Hanford eoil, tritium, and Carbon-14 are not included in the 1creening measurement. 

1r-;; -?r' 
Date 

F-33 

~ 
Albert I. Davis 
Radiological Manager 

12-06-95 
Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: B0GRK6 183-H Basin 
EAL01220 EAL ID Number: 

Isotope Activity. pCi/g on 2 November, 1995 

K40 1.0e+01 +/- 1.3e+00 

Co60 < 1.3e+00 
Sb125 < 2.Se-01 
Cs134 < 1.4e-01 
Cs137 < 1.2e-01 
Ce144 < 6.2e-01 
Eu152 < 3.0e-01 
Eu154 < 3.Be-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 

o.llnilions: 
All enon repot18d at 2 standard delliations 

For soils and natural samples. the following applies: 

The analysis of U238 is based on 111• activity <:A Pa234m 

The analysis of Np237 is based on the activity of Pa233 

U238dau is the lldivily of Pb214 and Bi214. short liv9d daughlar products 
produdS <:A U238. Equillibrium betwNn pa...rt and daughter products probably 
does not exist in dislwbad malllrials. 

Th32dau is the lldivily <:A Ac228. Pb212. and TI208. short liv9d daughter products 
products of Th232. Equillibrium betwNn parent and daughter products may 

not exist in disturbed ma111rials. 

01har samples, not containing natural rnatarials. may have inapplicable results 
for the Th, U, transuranics and daugh1ar products. The results must then be 
balanced against the gross alpha analysis. 

N/R means no result or analysis not reqlMSted. 

(_ /j;·th-<-';..., / /' IJ,.) -~r 
Radiological analyst Date Albert I. Davis 

Radiological Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical ·Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

B0GRK6 
EAL01220 
Concrete Sample 

1.43E+02 
3.68E+00 

1.47E+02 
2.69E+01 
5.09E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(X) 
( ) 

( ) 

(X) 

BID-00922 
Rev. 0 

025807 

Screen sample based on ( x ) 99-Tc or ( ) 90-Sr for beta activity. 

4.60E+00 90-Sr pCi/g sample 

The screening for other's is baaed on 60 pCUg Beta and Alpha, and 2 pCUg Alpha including the 2 sigma error. 

A puaed for Soila indicates that the soil aemple contained leH than 200 pCl/g total redioactivity of which 

leas than 20 pCl/g is from alpha emitting radionuclides . For conservati1m, a failed screen may also have one 
or more of the following characteri1tic1: The aum of the total gemma activity detected in the soil is above 
6 pCl/11; Beta emieaion from the bulk eemple ia found above the natural Henford soil background (corresponding 
to approximately 6 pCl/11 Sr-90 o, 100 pCl/11 To-99); or Alpha emiHion from the bulk soil is found above the 
natural Hanford eoil backg;ound (corresponding to approximately 10 pCl/11 Am-241 ). Naturally occuring 
radionuclidea common to Hanford soil, tritium, and Carbon-14 are not ·included in tha screening measurement. 

f ~ ()µ;i..,, ~ ff'd 
Radiological Analyst 

I f - 1, -4;- --­

Date 

F-35 

~r-P/L 
Albert I. Davis 
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12-06-95 
Date 



GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: 
EAL ID Number: 

B0GRK7 183-H Basin 
EAL01221 

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 +I- 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 

Dafinitions: 
All enors reported at 2 standard deviations 

For soils and natural samples, the following applies: 

The .-lysis of U238 Is based on the actMty of Pa234m 

The analysis of Np237 is based an the actMty of Pa233 

U238dau is the actMty of Pb214 and Bi214, short lived daughtw products 
products of U238. Equillibrium ~ parw and daughlar products probably 
does not exist in dislutbed malarials. 

Th32dau is the actMty of Ac228, Pb212. and Tl208. short lived daughter products 
products of Th232. Equillibrium ~ pa,_ and daughter products may 
not exist in disturbed matwials. 

Other samples. not containing nalllral matarials, may haw inapplicable results 
t« the Th, U, nnsuranics and daughter products. The results must then be 
balanced against the gross alpha analysis. 

N/R means no result « analysis not requestad. 

I // ,.N' • ( _ / 1/ . 2 ....;:; s-
'Radiolc{gical analyst Date Albert I. Davis 

Radiological Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

BOGRK7 
EAL01221 
Concrete Sample 

1.37E+02 
1.19E+01 

1.48E+02 
2.74E+01 
5.30E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/gl 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
I I 

( ) 

(X) 

BHI-00922 
Rev. 0 

025807 . 

<7.5 
Screen sample based on ( x) 99-Tc or ( ) 90-Sr for beta activity. 

90-Sr pCi/g sample 

The acreening for other's is baaed on 60 pCUg a.ta and Alpha, and 2 pCUg Alpha including the 2 sigma error. 

A p-ad for Sola indicates that the soil sample contained leH than 200 pCi/g total radioactivity of which 

leu than 20 pCi/g i• from alpha emitting radionuclidea. For conservatism, a failed screen may alao have one 
or more of the following characterietica: The eum of the total gamma activity detected in the aoil is above 
6 pCl/11; Beta emieaion from the bulk eample i• found above the natural Hanford soil background (corresponding 
to approximately 6 pCl/11 Sr-90 o, 100 pCl/fl Tc-991.; or Alpha emieaion from the bulk soil is found above tha 
natural Hanford eoil background (corresponding to eppro.ximately 10 pCi/fl Am-241 ). Naturally occuring 
radionuclidea common to Hanford soil, tritium, and Carbon-14 are not included in the ecreening meaaurement. 

Radiological Analyst 

/(-{,~f -

Date 

F-37 
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Albert I. Davis 
Radiological Manager 
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number. 
EAL ID Number: 

B0GRKB 183-H Basin 
EAL01222 

Isotope Activity, pCi/g on 2 November, 1995 

K40 1.2e+01 +/- 1.4e+00 

Co60 < 1.Be-01 

Sb125 < 2.Se-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.Se-01 

U235 1.Be-01 +/- 8.4e-02 

U238 < 1.2e+01 
U238dau 4.2e-01 +/- 1.3e-01 

Am241 < 3.6e-01 

Dellnitions: 
All en-ors repoc1lld at2 standarddavialions 

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

The snalysis of Np237 is based on lh• activity of Pa233 

U238dau is the aclivily of Pb214 and Bi214, short lived daught8r products 
p,oducts of U238. Equillibrium b9lwMn parant and daughtBr products probably 
does not exist in distult>ed matarials. 

Th32dau is the activity of Ac228, Pb212, and Tl208, short lived daught8r products 
p,oducls of Th232. Equillibrium b9lwMn pa,.- and daughtier p,oducls may 
not exist in dislultled ~Is. 

Other samples, not containing nallnl matarials, may haw inapplicable results 
forth• Th, U, transuranics and daughtBr products. Th• results must then be 
balanced against the gtoSS alpha analysis. 

N/R ,,_ns no result or analysis not requested. 

_., / (. 

Radiogical analyst Date 

&!~~~ --, 
Albert I. Davis 
Radiological Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL ID: 

BOGRK8 
EAL01222 
Concrete Sample 

4.79E+01 
1.65E +01 

6.44E+01 
1.19E+01 
2.96E+01 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total Activity (pCi/g) 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(X) 

( ) 

(X) 

BID-00922 
Rev. 0 

0258 07 

Screen sample baaed on ( x) 99-Tc or ( ) 9~Sr for beta activity. 

< 8.8 9~Sr pCi/g sample 

Tha •creening for other'• i• based on 60 pCl/g Beta and Alpha, and 2 pCl/g Alpha including the 2 sigma error. 

A p..-.ad for Soi• indicates that the • oil s_,,ple contained leH than ZOO pCi/g total radioactivity of which 

lea than 2.0 pCi/g ie from elpha emitting radionuclidee. For conservatism, a failed screen may also have one 
or more of the following characteri• tica: The •um of the total gamma activity detected in the soil is above 
6 pCl/11; Bate emie•ion from the bulk •ample is found above the natural Hanford eoil background (corresponding 
to approximately 6 pCl/11 S,.90 or 100 pCl/11 Tc-99); or Alpha emiHion from the bulk soil i• found above the 
natural Hanford •oil background (corre•ponding to approximately 10 pCl/11 Am-241). Naturally occuring 
radionuclide• common to Hanford •oil, tritium, and Carbon-1 4 are not included in the acreening measurement. 

tr~L 4M 
Radiological Analyst 

/ I - 1, ~r 
Date 

F-39 
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Radiological Manager 
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GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID Number: 80GRK9 183-H Basin 
EAL01223 EAL ID Number: 

Isotope Activity, pCi/g on 2 November, 1995 

K40 1.1e+01, +/- 1.4e+00 
Co60 < 2.2e-01 
Sb125 < 2.3e-01 
Cs134 < 1.1e-01 
Cs137 · < 1.1e-01 
c.e144 < 5.9e-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.Se-02 · 
U238 < 1.1e+01 
U238dau 3.Se-01 +/- 1.3e-01 
Am241 < 4.0e-01 

For soils and natural samples, the fallowing applies: 

The analysis ct IJ238 is based on 11- • activity ct Pa234m 

The analysis of Np237 is based on the activity ct Pa233 

IJ238dau is lhe activily ot Pb214 and Bi214, short lived daughter products 
products of U238. Equillibrium ~ pa,w,t and daughlllr products PfObably 
does not exist in dislurbed rnatarials. 

Th32dau is lh• activity ot Ac228, Pb212, and T1208, short lived daughter products 
products ot Th232. Equillibrium ~ parent and daughw products may 
not exist in disturbed materials. 

011w samples, not containing nstural matarials, may have inapplicable l9SIJlls 
for the Th, U, transuranics and daughter produds. The results must then be 
balanced against the gross alpha analysis. 

NIR means no result or analysis not~-

Radiological analyst Date Albert I. Davis 
Radiological Manager 
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GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

SOILS 
Customer ID: BOGRK9 Pass screen 
EAL ID: EAL01223 Fail screen 

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

1.10E+02 Calculated Beta Total Activity (pCi/gl 
1.21E+01 Calculated Alpha Total Activity (pCi/g) 

_·.' ( ' t ,. ........ , ..... 
1 .22E -+:i04~ ,ca ~ulated total 11ctivit,f pCi/g. 
3.88E+01 Cal~ulated total acti~i~ error .. :, ~ J. 

8. 72E + 01 Calculated total ,activity MOA. ' 
•• (. .. lo ~ 

(X) 

( ) 

( ) 

(X) 

BHl-00922 
Rev. 0 

025 807 

Screen.,sample -basecion ( x I ,99-Tc or ( ) 9~Sr for beta activity. 

< 13 90-Sr pCi/g sample • 

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

A passed for Soie i!idicete• thet the soil aemple conteined less than 200 pCl/g total radioactivity of which 

1- then 20 pCl/g i• from alpha emitting radionuclides. For conaervatiem, a failed screen mey also have one 
or more of the following characteriatica: The sum of the total gamma activity detected in the soil i• above 
Ii pCII•; Beta emiaaion from the bulk aample i• found above the natural Hanford aoil background (corresponding 

. to epproximataly 6 pCI/• Sr-90 or 100 pCil• To-.991; or Alpha emieaion from the bulk soil is found above the 
natural Hanford aoil background (correaponding to approximately 10 pCI/• Am-241). Naturally occuring 
radionuclide• common to Hanford aoil, tritium, and Carbon-14 are not included in the ecreening meaeurement. 

Jr>kL~rd 
Radiological Analy 

/ /-~-'1S-­
Date 

F-41 

g~ 
Al~Davis 
Radiological Manager 

12-06-95 
Date 
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Sample Disposition Record 

Section 1 - BACKGROUND 
SAF #: B95-106 
OU: NIA 

Control#: 96-0012 
Revision #: 0 
Date Initiated: 11/02/95 

Asa7as 70 Project ID: 183-H Basin D&D /:" ~ ?7 ,-' ... .,, 
Task ID: 2 ; / 'Z' ~-:~\ 
Sampling Event: SURFACE REMOVAL CHARACTERIZATION /!:; Noy 1J9. . ",' 
Laboratory: Quanterra ( ~ If~. () ~ 
Project Coordinator: JA Lerch ,.., . .. ;::; \\ . ' la r:_ec1 .;;; 
Task Manager: DB Encke ··r t I· ,l r--~-/ ··.;:i··~ ·' ,:• . . · · \i; ~, · , ~ ·' 

,!. j~·l. ,, ',. / • ,. • >, \ oe-_.c-·- . 
' • • . ..• ;;_ •'·l 'I····:; •;~ ~ '-.: 

Section 2 - SAMPLE INFORMATION · .. ... ~f;.,, if'"•';~~ ' • r, 

Number of Samples: 4· , ., ; 
ID Numbers: B0GNX7, B0GNY0, B0GNY2, B0GNY4 
Matrix: Other-Ground Concrete 
Collection Date: Approximately 10/06195 

Section 3 - ISSUE 
Class: Lab Direction 
NCR Number: NIA 
Type: Revision of Direction 
Description: Project needs dictate the addition of TCLP metals analysis for Cr and Pb. 

NIA 

NCR Validation (Print/Sign) 

Section 4 - DISPOSITION 
Type: REWORK 

Date 

Description: Sample numbers B0GNX7, B0GNY0, B0GNY2, and B0GNY4 will be analyzed for TCLP 
Metals (Cr a11d Pb). 

JALerch vh L Q C1-1 
Project Coordinator (Print/Sign) 

DBEncke 'J)tJ ~ 
Task Manager (Print/Sign) 

NIA 
QA (Print/Sign) 

Section 5 - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: NIA 
Inspection Results: NIA 

NIA 
Inspector (Print/Sign) 

G-3 
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Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

BIIl-00922 
Rev. 0 

Our ref: 943-1610.111.0400 
94-1610/0/422 

~~1t-""· _..1 .... :-,-.., 

RE: TRANSMITI AL OF DP,i. T KY, A.I.JDATibN~PACKAGE, 
CONTRACT NO . MSH:SWV-315905 

Dear Ms. Duncan: 

· This letter is to transmit the following data validation package: 

183 H-Basin D&D 
Surface Removal 

Data Package 

W0747-QES 

Please call if you have any questions. 

Sincerely, 

GO~~IA'f,, 

)01'Vi 
-

Thomas M. Stapp 
Task Manager 

vi/l ~ {, {, l(.tl,·L 

,1 ~ -'-- Douglas Mather 
..{_, Project Manager 

Enclosures 

p:\enviros\whc\dv\dpnn.ltr 

Analyses 

lnorganics. TCLP Metals, Radiochemistry . 
General Chemistry 

OFFICES IN AUSTRALIA. CANADA, GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 
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MEMORANDUM 

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

FR: Heidi Gregerson, Golder Associates Inc. \~Ll-:J 

December 15, 1995 

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

INTRODUCTION ( ... ~-

BI-il-00922 
Rev. 0 

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 

B0GNX2 IN ORGANICS DRUM SOLIDS 
B0GNX3 DRUM SOLIDS 
B0GNX4 SEE ATTACHMENT 4 DRUM SOLIDS 
B0GNXS DRUM SOLIDS 
B0GNX6 DRUM SOLIDS 
B0GNX7 DRUM SOLIDS 
B0GNX8 DRUM SOLIDS 
B0GNY0 DRUM SOLIDS 
B0GNYl DRUM SOLIDS 
B0GNY2 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 

DAT A 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, with the exception of those deficiencies listed 
below. 

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

G-7 
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Data Packai:e lD· W0747-OES Analysis· INORGAN!CS 

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. 

2 
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GLOSSARY OF DATA REPORTING QUALIFIERS 
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WHC-SD-EN-SPP-002, REV.2 

Glossary of Inorganic Data Reporting Qualifiers. 

BIIl-00922 
Rev. 0 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, djlµtion and percent 
solids (in the case of solid matrices).by ,the laborato!}', /Jlhe:asso iated data should be 
considered usable for, ~el!i it>n 'mak-ing _purposes. '.' ·'., \ ,,.. • 

. 1: .' • ..( -~ . ,· t • r--.. 

UJ - Indicates the constituent was a:hafyzed f6t and·nbt .detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been _qualified as estimated, but should be considered usable 
for decision making purposes. ·. 

• ...... 

J - Indicates the constituent was analyzed for and detected; · Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 
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WHC-SD-EN-SPP-002, REV.2 

BHI-00922 
Rev. 0 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:W0747-QES REVIEWER: DATE: PAGE.l_ OF J. 
H. Gregerson 12-14-95 

COMMENTS: INORGANICS 

COMPOUND/ANAL YTE 'QUALIFIER SAMPLES REASON 
AFFECTED 

ANTIMONY ,. BJ BOGNX4 MS RECOVERY WAS 
B0GNX8 ABOVE THE 
B0GNY2 CONTROL LIMIT 

CADMIUM 
~· ... ~· t ~- ~ ~ 1BJiUR • ., ., · ·- . I~·) 

·· BOGNX2 , . MS RECOVERY WAS . ' : }, .B,9cGtJ?(3;: t 1. ' . L,ESS THAN 30% .• •~-:- ~.,:.}·!~f\\ t .\"" " .J, ~~ •• ~~;· ~ \ 

' B0GNXS 

};:-·.'·\ :, t~ > :a· ( 'I.! 1 . D~NX6 1,•t1. • . B0c;NX7 
BOGNXB 
B0GNY0 
B0GNY2 
B0GNX4 
B0GNYl 

LEAD J 
ALL SAMPLES MS RECOVERY WAS 

BELOW THE 
CONTROL LIMIT 

THALLIUM UJ ALL SAMPLES MS RECOVERY WAS 
BELOW THE 
CONTROL LIMIT 

VANADIUM BJ/J/UR 
B0GNX4 MS RECOVERY WAS 
B0GNX6 LESS THAN 30% 
B0GNX8 
B0GNYl 

- B0GNY2 
B0GNX2 
B0GNX3 
B0GNXS 
B0GNX7 
B0GNY0 
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Va li dated Data Sunmary, Data Package: ~0747-QES 

' Salll)# B0GNX2 B0GNX3 B0GNX4 
Dat e 9· 29-95 9· 29-95 9-29-95 

location 
Depth ... . . . ... 
Type DRUM SOLID DRUM SOLID DRUM SOLID 

Cornnent s 

Parameter Units Result Q Result Q Result Q 

ALUMINUM MG/KG 1480.000 1680.000 15500.000 
ANTIMONY MG/KG 69.000 u 69.000 u 16. 700 BJ 

ARSENIC MG/KG 40.400 33.600 78 .000 
BARIUM MG/KG 24.600 60.800 150 .000 

BERYLLIUM MG/KG 0. 580 B 0.540 B 0.970 B 
CADMIUM MG/KG 17.600 BJ 12.600 BJ 1. 200 UR 
CALCIUM MG/KG 12900.000 13100.000 124000 . 000 

CHROMIUM MG/KG 1490.000 1220 .000 70 . 200 
COBALT MG/KG 38.700 B 35.000 B 17.100 B 
COPPER MG/KG 818.000 687 . 000 158.000 

IRON MG/KG 823000 . 000 674000.000 28300 . 000 
LEAD MG/KG 1.400 J 0.670 J 21 .400 J 

MAGNESIUM MG/KG 1150.000 1680.000 8170.000 
MANGANESE MG/KG 8910.000 7410.000 472.000 

NICKEL MG/KG 695.000 652.000 35.800 
POTASSIUM MG/KG 368.000 B 366 .000 B 3230.000 

SELENIUM MG/KG 0. 260 u 0. 260 u 0.300 B 
SILVER MG/KG 15.000 u 15.000 u 3.200 B 
SODIUM HG/KG 486.000 1820.000 10100.000 

THAll lUH HG/KG 0.410 UJ 0.410 UJ 0.410 UJ 
VANADIUM HG/KG 10 .800 UR 10.800 UR 59 . 800 J 

ZINC HG/KG 71. 100 66.200 328.000 

The dec imal places shown do not reflect t ~e precision reported by the laboratory 

BOGNX5 B0GNX6 
9·29·95 9· 29-95 

.. . . . . 
DRUM SOLID DRUM SOLID 

Result Q Result Q 

6540.000 10900.000 
69.000 u • ... 69.000 u 
32.300 40.900 
67.600 111.000 

1.600 1.000 
9. 100 BJ 8.500 BJ 

43100 . 000 64900.000 
734 . 000 564 .000 
25.500 B 24.200 B 

817.000 504.000 
535000 . 000 . 360000.000 

4.400 J 7.000 J 
3560.000 5060.000 
5460.000 3920 .000 
361.000 251.000 

1260.000 1700 .000 
,0. 260 u 0.760 
15.000 u 15.000 u 

3800.000 7470.000 
0.410 . UJ 0.410 UJ 

10.800 ; \' UR 28.600 BJ 
127.000 184.000 

~u. h~cl Kl6 
1/5/C)lo 

B0GNX7 
9·29-95 

. . . 
DRUM SOLID 

Result 

. 7480 . 000 
69.000 
39.200 
79.800 

1.100 
11.200 

45500.000 
770.000 

26.600 
622.000 

457000.000 
5.900 

4320.000 
5030.000 
313.000 

6680.000 
0.430 

15.000 
4800.000 

0.410 
10.800 

171.000 

Q 

u 

BJ 

B 

J 

B 
u 

UJ 
UR 

~~ • I 

oo 
0 
\0 
N 
N 

~ 
-.....J 
_,.;;; 
~ c..i, 
-+: 
~ 

• ..... ..., 
~ -. · 

·c0 
cr--. 
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Validated Data SllllOary, Data Package: W0747·0ES 

Saffl)# BDGNX8 BOGNYO 
Date 9-29-95 9-29-95 

Location 
Depth --- ---
Type ORUM SOLID DRUM SOLID 

conments 

Parameter Units Result Q Result Q 

ALUMINUM HG/KG 16100.-000 5150.000 
ANTIMONY HG/KG 37.400 BJ 69.000 u 

ARSENIC HG/KG 34.200 33. 700 
BARIUM HG/KG 190.000 62.200 

BERYLLIUM HG/KG 1.200 B 0.570 B 
CADMIUM HG/KG 3.400 BJ 8.200 BJ 
CALCIUM HG/KG 118000.000 27900.000 

CHROMIUM HG/KG 305.000 839.000 
COBALT HG/KG 18.500 B 35 . 700 B 
COPPER HG/KG 301.000 518.000 

IRON HG/KG 249000 . 000 473000.000 
LEAD HG/KG 6.500 J 14.400 J 

MAGNESIUM HG/KG 6950.000 4650.000 
MANGANESE HG/KG 2530 . 000 5240.000 

NICKEL HG/KG 159.000 380.000 
POTASSIUM HG/KG 2560.000 792.000 

SELENIUM MG/KG 1.100 3.100 
SILVER HG/KG 3.000 u 15.000 u 
SODIUM HG/KG 6520.000 1050.000 

THALLIUM MG/KG 0.410 UJ 0.410 UJ 
VANADIUM MG/KG 35 . 900 J 10.800 UR 

ZINC HG/KG 183.000 128.000 

The decimal places shown do not reflect the precision reported by the laboratory 

BOGNY1 
9-29-95 

---
DRUM SOLID 

Result Q 

12200.000 
13.800 u 
6.100 

129.000 
1.900 
1.200 UR 

74800.000 
74. 700 
10.200 B 

262.000 
57100.000 

7.400 J 
7280.000 
691.000 
44.300 

2190.000 
1.000 
6.300 B 

5790.000 
0.410 UJ 

58.800 J 
89 .300 

BOGNY2 
9-29-95 

---
DRUM SOLID 

Result 

10300.000 
48.900 
58.000 

256.000 
0.740 
1. 700 

91600.000 
160.000 
15.200 

229.000 
99600.000 

149.000 
6230.000 
1240.000 

92.600 
1270.000 

1.800 
3.000 

5920.000 
0.410 

40.700 
230.000 

Q 

BJ 

BJ 

B 

J 

u 

UJ 
J 

:;o tc 
~ e; 
• I 

oo 
0 

'° ~ 
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U.S. EPA - CLP 

1 

BIIl-00922 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e~N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med) : LOW 
% Solids : 100-:0 

Contract: 550.105 I ___ B=O=G-=N,...,.X-=2,----
SAS No.: SDG No.: W0747 ---=---Lab Sample ID: 9487---0~0-l-­

Date Received: 10/02/95 

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

CAS No. Analyte Concentration C Q M Q. 
7429-90-5 Aluminum 1480 - p 
7440-36-0 Antimony- 69.0 u N 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 z -N p 
7440-70-2 Calcium- 12900 --- -E p 
7440-47-3 Chromium 1490 z --- p -
7440-48-4 Cobalt 38.7 B p 
7440-50-8 Copper= 818 E p -
7439-89-6 Iron 823000 - --- p -
7439-92-1 Lead ___ 

1.4 z N p -
7439-95-4 Magnesium 1150 --- p -
7439-96-5 Manganese 8910 - p -
7440-02-0 Nickel 695 - E p -
7440-09-7 Potassium 368 B --- p -
7782-49-2 Selenium 0.26 -u p 
7440-22-4 Silver 15.0 u -N p 
7440-23-5 Sodium -- 486 / --- p 
7440-28-0 Thallium 0.41 J;r N p - : 

7440-62-2 Vanadium- 10 . 8 y --- p -N 
7440-66-6 Zinc 71.1 --- p ---- - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before : Clarity . Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
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U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO Contract: 550.105 

BID-00922 
Rev. 0 

EPA SAMPLE NO. 

Lab Code: ITMO Cas-e-=N~o-.-=---- SAS No.: 
I __ B....,O=-G,,_.,NX,,,_,..,,3,,_--­

SDG No.: W0747 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:0 

---:--,-Lab Sample ID: 9487--=0=0=2-­
Date Received: 10/02/95 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 1680 
7440-36-0 Antimony- 69.0 
7440-38-2 Arsenic - 33.6 
7440-39-3 Barium 60.8 
7440-41.-7 Beryllium 0.54 
7440-43-9 Cadmium 12.6 
7440-70-2 Calcium- 13100 
7440-47-3 Chromium 1220 
7440-48-4 Cobalt - 35.0 
7440-50-8 Copper · 687 
7439-89-6 Iron 674000 
7439-92-1 Lead 0.67 
7439-95-4 Magnesium 1680 
7439-96-5 Manganese 7410 
7440-02-0 Nickel 652 
7440-09-7 Potassium 366 
7782-49-2 Selenium 0.26 
7440-22-4 Silver - 15.0 
7440-23-5 Sodium-- 1820 
7440-28-0 Thallium 0 .41 
7440-62-2 Vanadium 10.8 
7440-66-6 Zinc - 66.2 

Color Before : 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

G-22 
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Texture: 
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97'13540.ZIJ88 

Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

BID-00922 
Rev. 0 

EPA SAMPLE NO. 

Lab Code: ITMO Cas_e_N_o ___ : ___ _ I 
B0GNX4 

Contract: 550.105 --==-=-=----
SAS No.: SDG No.: W0747 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:-0 

__ L_a_b Sample ID: 9487--~0~0=3--
Date Received: 10/02/95 

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

CAS No. Analyte Concentration C Q M Q 
7429-90-5 Aluminum J.5500 - p 
7440-36-0 Antimony- 16.7 :E N · p -
7440-38-2 Arsenic-= 78.0 -E-- p -
7440-39-3 Barium 150 - --- p -
7440-41-7 Bery 11 Turri 0.97 - p -B 
7440-43-9 Cadmium 1.2 ],! -N p 
7440-70-2 Calcium- 124000 -E-- p -
7440-47-3 Chromium 70.2 2 --- p -
7440-48-4 Cobalt 17.1 B p -
7440-50-8 Copper= 158 E p -- --- -7439-89-6 Iron 28300 p 
7439-92-1 Lead ___ 21. 4 z N p -
7439-95-4 Magnesi'uin 8170 --- p -
7439-96-5 Manganese 472 - p -
7440-02-0 Nickel 35.8 - E p -
7440-09-7 Potassiurri 3230 - --- p -
7782-49-2 Selenium 0.30 B p -
7440-22-4 Silver 3.2 B -N p 
7440-23-5 Sodium-- 10100 / --- p -
7440-28-0 Thallium 0.41 ~ N p -
7440-62-2 Vanadium- 59.8 -N-- p -
7440-66-6 Zinc 328 --- p ---- - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

012 
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BHI-00922 
Rev. 0 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNX5 
Lab Name: QUANTERRA MO Contract: 550.105 I I 
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 

-7429-90-5 Aluminum 6540 
7440-36-0 Antimony- 69.0 u 
7440-38-2 Arsenic - · 32. 3 
7440-39-3 Barium 67.6 -
7440-41-7 Berylliuni: 1. 6 -
7440-43-9 Cadmium 9.1 ";? 
7440-70-2 Calcium- 43100 
7440-47-3 Chromium 734 z 
7440-48-4 Cobalt - 25.5 B 
7440-50-8 Copper= 817 -7439-89-6 ·Iron 535000 
7439-92-1 Lead -4.4 L 
7439-95-4 Magnesium 3560 -7439-96-5 Manganese 5460 
7440-02-0 Nickel 361 -
7440-09-7 Potassium 1260 -
7782-49-2 Selenium 0.26 u 
7440-22-4 Silver - 15.0 u 
7440-23-5 Sodium-- 3800 / 
7440-28-0 Thallium 0.41 ~ 
7440-62-2 Vanadium- 10.8 J,J' 
7440-66-6 Zinc - 127 --- -

-
-
-
-
-
-
-
-
-
-
-

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments : 

FORM I - IN 
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U.S. EPA - CLP 

1 

BHI-00922 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e-:-,N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids : 100-:0 

Contract: 550.105 1.--B~O""G""'N...,.X""'6 __ _ 
SAS No. : SDG No.: W0747 -~-.-Lab Sample ID: 9487--=0=0=5-­

Date Received: 10/02/95 

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

CAS No. Analyte Concentration C Q M Q 
7429-90-5 Aluminum 10900 p 
7440-36-0 
7440-38-2 

Antimony- 69.0 u N p -
Arsenic - 40.9 -E- p -

7440-39-3 Barium 111 --- p -
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 

Berylliurii 1.0 p -
Cadmium 8.5 ";I N p- ~1r 

' dl?fV ---Calcium- 64900 E p 
Chromium 564 - --- p - - \\el L 
Cobalt 24.2 B p -

7440-50-8 Copper= 504 E p -- --- -7439-89-6 Iron 360000 p 
7439-92-1 
7439-95-4 

Lead ___ 
7.0 z N p- :r 

Magnesiurri 5060 --- p -7439-96-5 
7440-02-0 

Manganese 3920 p 
Nickel 251 E p -

7440-09-7 Potassiurii 1700 - --- p -
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 

Selenium 0.76 p -
Silver 15.0 u N p - ·/£3/~v 
Sodium -- 7470 / --- p- :t l<l,, I 

Thallium 0.41 w N p- lFJ 
7440-62-2 
7440-66-6 

Vanadium- 28.6 -N- p-
~ 

Zinc 184 --- p ---·· 

Color Before: Clarity Before: Texture: 
Color After: Clarity After : Artifacts : 

Comments: 

FORM I - IN 

014 

G-25 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.105 

BID-00922 
Rev. 0 

EPA SAMPLE NO. 

Lab Code: ITMO Cas-e-=N-o-.-=---,--- SAS No.: 
I __ B--::0-::-:G::-.:NX....,....7=----· I 

SDG No.: W074 7 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:li 

---.,,--.-
Lab Sample ID: 9487--~o~o-6-­
Date Received: 10/02/95 

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

CAS No. Analyte Concentration C Q M Q 
7429-90-5 Aluminum 7480 - p 
7440-36-0 Antimony- 69.0 u N p -
7440-38-2 Arsenic - 39.2 -E- p -
7440-39-3 Barium 79.8 - --- p -
7440-41-7 Beryll'Iuin 1.1 - p -
7440-43-9 Cadmium ll.2 Jl N p-
7440-70-2 Calcium- 45500 -E-- p 
7440-47-3 Chromium 770 - --- p -/ 
7440-48-4 Cobalt - 26.6 B p -
7440-50-8 Copper= 622 E p -
7439-89-6 Iron 457000 - --- p -
7439-92-1 Lead ___ 

5.9 z N p -
7439-95-4 Magnesium 4320 --- p -
7439-96-5 Manganese 5030 - p -
7440-02-0 Nickel 313 - E p -
7440-09-7 Potassiurn 6680 - --- p -
7782-49-2 Selenium 0.43 B p -
7440-22-4 Silver - 15.0 u N p -
7440-23-5 Sodium -- 4800 I' --- p 
7440-28-0 Thallium 0.41 W' -N p 
7440-62-2 Vanadium- 10.8 )!! -N-- p -
7440-66-6 Zinc - 171 --- p ---- - -

- -
- -- - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

.015 
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U.S. EPA - CLP 

1 

Blll-00922 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:0 

Contract: 550.105 1.--B-:-:O=G-=NX,..,...,,8:---­
SDG No.: W0747 SAS No.: --~ Lab Sample ID: 9487--~0~0=7-­

Date Received: 10/02/95 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 16100 
7440-36-0 Antimony- 37.4 
7440-38-2 Arsenic - 34.2 
7440-39-3 Barium - 190 
7440-41-7 Beryllium 1.2 
7440-43-9 Cadmium 3.4 
7440-70-2 Calcium- 118000 
7440-47-3 Chromium 305 
7440-48-4 Cobalt - 18.5 
7440-50-8 Copper= 301 
7439-89-6 Iron 249000 
7439-92-1 Lead ___ 6.5 
7439-95-4 Magnesium 6950 
7439-96-5 Manganese 2530 
7440-02-0 Nickel 159 
7440-09-7 Potassium 2560 
7782-49-2 Selenium 1.1 
7440-22-4 Silver - 3.0 
7440-23-5 Sodium -- 6520 
7440-28-0 · Tha 11 i i:i"rn 0.41 
7440-62-2 Vanadium- 35.9 
7440-66-6 Zinc - 183 ---

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

G-27 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.105 

BHI-00922 
Rev. 0 

EPA SAMPLE NO. 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e--=N_o ___ : ___ _ I 

B0GNY0 

~-SD G No.: W0747 SAS No.: 
Matrix (soil/water): SOIL ---=-~ Lab Sample ID: 9487--~0~0~8--
Level (low/med): LOW 
% Solids: 100-:0 

Date Received: 10/02/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 5150 - p 
7440-36-0 Antimony- 69.0 u N p -
7440-38-2 Arsenic - 33.7 -E- p -
7440-39-3 Barium - 62.2 - --- p -
7440-41-7 Beryllium 0.57 - p -B 
7440-43-9 Cadmium 8.2 $ N p -
7440-70-2 Calcium- 27900 -E- p -
7440-47-3 Chromium 839 z --- p -
7440-48-4 Cobalt - 35.7 B p -
7440-50-8 Copper= 518 E p -- --- -7439-89-6 Iron 473000 p 
7439-92-1 Lead 14.4 z N p ---- -7439-95-'-4 Magnesium 4650 p - -7439-96-5 Manganese 5240 p 
7440-02-0 Nickel 380 - E p -
7440-09-7 Potassiurii 792 - --- p -
7782-49-2 Selenium 3.1 - p -
7440-22-4 Silver - 15.0 u N p -
7440-23-5 Sodium-- 1050 ---- p -/ 
7440-28-0 Thallium 0.41 v N p -
7440-62-2 Vanadium- 10.8 ~ 

-N-- p -
7440-66-6 Zinc - 128 --- p -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Bef.ore: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I ~ IN 
SW-846 

017 

G-28 
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U.S. EPA - CLP 

1 

BIIl-00922 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO Contract: 550.105 I __ B--:O:-:-G=-,NY,,....,....,1,,..--­
SDG No.: W0747 Lab Code: ITMO Cas-e-=N~o-.-=---- SAS No.: 

Matrix (soil/water): SOIL ---:--..-Lab Sample ID: 9487--~0~0~9-­
Date Received: · 10/02/95 Level (low/med) : LOW 

% Solids: 100-:0 

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

Color Before: 
· Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440 - 62-2 
7440-66-6 

Analyte Concentration 

Aluminum 12200 
Antimony- 13.8 
Arsenic - 6.1 
Barium 129 
Berylliurii 1. 9 
Cadmium 1. 2 
Calcium- 74800 
Chromium 74.7 
Cobalt - 10.2 
Copper= 262 
Iron 57100 
Lead 7.4 
Magnesium 7280 
Manganese 691 
Nickel 44.3 
Potassium 2190 
Selenium 1.0 
Silver - 6.3 
Sodium-- 5790 
Thallium 0.41 
Vanadium- 58.8 
Zinc - 89.3 .. · 

Clarity Before: 
Clarity After: 

FORM I - IN 

G-29 

C Q M 

- p 
Q_ 

u N p -
-E-- p -- --- -p - -p 

~ N p -
-E- p ---- -

L. p -B p -E p - --- -p 

z N p ---- -p - -p - -E p - --- -p - -··P - -B N p --- -
~ 

p 
N p -

L -N-- p ---- -p - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Texture: 
Artifacts: 

SW-846 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.105 

BID-00922 
Rev. 0 

EPA SAMPLE NO. 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e-=N_o ___ : ___ _ 

1.--B_,,O,.,,.G,,_,NY,,..,...,2 __ _ 
SDG No.: W0747 SAS No.: 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:0 

---=-~ Lab Sample ID: 9487---0-1-0-­
Date Received: 10/02/95 

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

Color Before: 
. Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte Concentration 

Aluminum 10300 
Antimony- 48.9 
Arsenic - 58.0 
Barium 256 
Beryll'Iuin 0.74 
Cadmium 1. 7 
Calcium- 91600 
Chromium 160 
Cobalt - · 15.2 
Copper= 229 
Iron 99600 
Lead 149 
Magnesium 6230 
Manganese 1240 
Nickel 92.6 
Potassium 1270 
Selenium 1. 8 
Silver - 3.0 
Sodium-- 5920 
Thallium 0.41 
Vanadium- 40.7 
Zinc - 230 

Clarity Before: 
Clarity After: 

FORM I - IN 

G-30 

C Q M r,. 
G.' ·-- p 

~ N p -
-E-- p -- --- -p - -p 

z N p -
- . E- p -

z --- p --B p -E p - --- -p 

z N p ---- p -- -p - -E p - --- -p - -p - -u N p 
/ --- p -
M N p -
~ 
-N- p ---- -p - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Texture: 
Artifacts: 

SW-846 

01.9 
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97'135110. <~093 

Qu,wr~mi hKorp, ,rar~d 
13715 Rid<'r Tr, 1il ,\',mh 
Em1/i Ciry, ,\ 1issoun 030-15 

31-1 298-8506 Telephone 
3 1-1 298 -8757 fox 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

November 14. 1995 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Dara Deliverable 

I. Introduction 

CERTIF1CA TE OF ANALYSIS 

. ~ .. ,, 

550.105 
October 2, 1995 
Ten (10) 
Solid 
W0747 
Summary 

. ;-''--,, ., 

BID-00922 
Rev. 0 

IJeuanterra 
Enn'n,nmn1t:,/ 
~ "K'o· 

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

St Louis ID BIB ID Richland ID Matrix Date of Recei:gt 
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 BOGNX5 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 BOGNY0 51001008 Solid 10/02/95 
9487-009 BOGNYl 51001009 Solid· 10/02/95 
9487-010 BOGNY2 51001010 Solid 10/02/95 

OZ1 

J; : .',..,. 
'./Y 1--r I z IJ=:/·f0 
' - \... , /, / / I 

- -y } ~~- -fl..:.:::::.. ... \. . . 
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Bechtel Hanford Incorporated 
November 14, 1995 
Project Number: 550.105 
SDG: W0747 
Page 2 

n. Analytical Results/ Methodology 

Blil-00922 
Rev. 0 

~J~\ ~uanterra 
Em-ironmenral 
Services 

The analytical results for this repon 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 . 

ill. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spik;! 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 samples and can be found in the 
data summary section of this repon: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

G-34 
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Bechtel Hanford Incorporated 
November 14, 1995 
Project Number: 550.105 
SDG: W0747 
Page 3 

V. Comments 

BID-00922 
Rev. 0 

lj}\ ~uanterra 
Em'ironmenral 

Services 

Percent solids was not determined for the samples in SDG W0747 . 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 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 ". 

OZ3 

G-35 



Bechtel Hanford Incorporated 
November 14. 1995 
Project Number: 550.105 
SDG: W0747 
Page4 

BIIl-00922 
Rev. O 

~jJ'i ~uanterra 
Em-ironment:1/ 

Sc,rvices 

The Matrix Spike recovery for the Cyanide analysis on sample 9487-001 was outside of the 
suggested limits of 7 5-125 % . 

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

024 
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Bechtel Hanford Incorporated 
November 14, 1995 
Project Number: 550.105 
SDG: W0747 
Page 5 

BID-00922 
Rev. 0 

'Jeuanterra 
Emironmental 
Sen-ices 

Due to the sample matrix, an extra 20 ml of CaC12 above the suggested amount of 20 ml per 
the protocol was used to determine the pH using the EPA method 9045 on sample 9487-006. 

See NCM # SL-94-2090. 

\<)r~.;~ .:,'. {
1

', ... ; ':,~:.~: f·. 

I certify that this data package is in com1~'iiah~;\v1th ''me sdW' both technically and for 
completeness , for other than the conditions detailed above . Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee , as 

verified by the following signature. 

Project Manager 
c:\lpriceS\abbydavclhanw0747 .nar 

ozs 
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B1cht1I H1nford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
l'ega_l_ot .;.I. 

Colloalar p, ,~o....,.,..,S 
Nf , -'1.-£. IL~.. ,..> .-. - ..,.,..._. P, !>l, .Toi<.., 
Profool DHlgnedon 

Conor••• Removol Chereoterfredon 

le• Chui No'cR·'J 
Shipped To 

Ouentorr• 
Po11lbl1 &...,I• HHe1d1/R1me1h 

Spoclal Handllng end/or 8to1ag1 
Cool SandH to 4 D1aro11 C1l1lu1 

SAMPLE ANALYSIS 

5100/D 
S1mnl1 No. M1trl1<" D111 Semoled 

Compony Contaot 
Dove fnolto 

SompUno Loootlon 
I U•H Solor Evanarodon Baoln l'roleot 

Rold Logbook No, 
,:-Cl - II 3 3 • / 

0111111 P1op111y No. 

P11111v1tlon Cool Cool Cool 

Type ol Contolnor Ao A- G iA G 

No. ol Con11ln11l1I 

' ' ' Volume 40ml. 80ml. 80ml. 

:SI)(:_. oft:'~• 16 o•/. ft:. o•, 
M111l1 

l.u D' 71./
1 I '1clud1 Anion, 

L.n1d, 
Sup11· S11 Item 
trace 1 Below 

Tlmo Semoled . . . • .~ "'• -~ .. . . .. ~, , .. 

' 13'15 ~ X )( 

l<iolf )( X X 

14 z.o X X X 

,~ ?.1 )( X X 
ILf-s~ X I< x 

Cool 

~G 

' 
80ml. 

Joo•lo 

Sullldo 

.T1l1phon1 
an-ue, 

SAFNo. 
BH-101 

Mothod ol Shlpm1nt 

0111 Turne,ound 
X Prforltv 

Normal 

Hind OaUver • Oov11nm1nl Vehlclo 
BIii of lading/Air Bin No. 

None Nono 

G p 

' 1 

I U111 20ml. 

~1c:0ll 
Su Item Ao1M1v 
2 Below Soon 

' .,•~ . .,: -.. x )< X 

X )( ): 

X X )( 

-
X 

. X )( 

X )< 't( 

.• < 

lt454 ~x IJ x I )<. i:.:>ErN 'I( 1 O{; J>!> oq.2"\-'1S" 

-

ffl':,t--____ ..._ __ __._._..._ ......... _,...__.._,.._..._ __ 1..,1 ...... _-t,S.;P .. f;.;C.IA_l_l,1,N.&ST..;R;..U_C_T_IO.&.Na:S...&..---'-.;_-.i......;~--1---~-'----.1~..,M-•"<"-...L.---
,i Sign/Print N1m11 
r ltom I • Anoint - ICF •· F, Cl, SO4, PO4, N02, NO3, lorm111 end pH 1 • 1o1 

R1llnqul1hed By Doloffill)• J v:;- ·;..~, C:M-- Det1ffim1 (),Yt•~ ~= l:r°"' 
Jt- - ·· • JtJ - > ·1 r / 0 fc:>f ' ,, 'A//U,· 11 wA ~1,11 d•-~-J r Item 2 • G1011 Alpho, G1011 8111; u-234, ·235, ·238; To-19; Gomm1 Spoo. a•~ 

LI)< )( 'f. 

R - ~ D111fl1m1 ffl1n1lv• Ry , , _ D1t1ffim1 :;' : r:•., 
~ 7 ~ 1 ~ A,✓.i.Mr..1 /c>-.2•9')' 11 -..,,,,J ...- • J .-.- lc,Jr:./vs- 11x.1 ,. •Ni 

/ R1llnqul1hed By Dell/limo 

R1llnqul1h1d By D111/Tlm1 

: R1a1lv1d By 

Dlepotol Method 

R1c1lv1d By ' 0111mm, i::==• 
l • n.we 
IM•Wlpo 
L •lloulil ,~:~c•• R1c1lv1d By 0111mm, ,. 

Thie O111/Tlmo 

Dl1poted By O111/Tlm• 

~ to 
~ E9 
• I 

oo 
0 
\0 
N 
N 

~ 
-.....J 
._..;; 
~ 
~ 
-i:: 
-~::.::> 
• f'..J = '·-,.(:') 
cr-.. 



Page_2,_01.L!::._ 
Bachtel Hanfo,d, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS RE OU EST 

Oat• Turne1ound 

Collector j), ,3..,.......,., ~ Company Contecl Telephone 
XPrtorttv 

tk, ,¥1..-hlh.,,,., .• '). -n. -- h,~t .'"t','\t.- O•v• !nck• 171·1411 Hormel 

Prolnt D• elgnadon Sampling looadon SAF No. 
Conorete Removal Ch•1eoterlr• tlon 113-H lol•r Ev-o,adon 8a1ln Prolact 896-108 

lo• Chui No. 
,<'f'-'1 Fl1ld logbook No~/ 

-11~~-I 
Method ol Shipment 

e:- Hand OaUvar • Gov• rMMnt V•hlcla 
Shipped To 011111• Property No. BIii of lading/Air BIU No. 

Quant•rr• 
Poulbla l •mfll• Har• rd1/Remark• P1a1• rvadon Cool Cool Cool Cool Non• None 

Type ol Container Pro (\ G Ao A G G p 

No. of Contelnerl•I 1 1 1 1 1 1 
Sp1cl•I Handling and/or 8101•91 Voluma 
Cool S-'• 1 to 4 Dear••• Cal1lu1 40ml. 80 ml. 10ml. IIOm. 1 Utar 20ml. 

S(.f._ ICP 

01c-0'' Lu1~fl/ ,7 
Metal, 

BAMPL! ANALYSIS Include Anion, 

0/(;{;}{; Super• Seellem Sia Item Aodwlty 
tr•oa 1 Below Cvanld• Sulllde 2 Below loan ,. 

·. ·· - \~~,~ l:i'tif ·:fW.!NlM s,-laNo. M•trt.• Date Samnled Tlma Sa-nled :~ , . ' ,. ... i:.. ~·-.... ,.. , -❖ . . . . -· . . ; 

Bo1-r1J,d( /J? DS l>"\-?"'l·'J~ l<I.: 7 'i( X y.. '>< )< '( 

~ ~ '1(2", IH· f>4 :S ~ ··~ -
s otrrJ v o og DS O'\· Z"\~{'° l5t5 )( X X X X )( 

Bo1::r rJ v 1 ltl P'S o't · i1 · 'i.;" /!>13 X X X 1<. K )< 

gob-tJ '{ 1,,/(J t>S O'i· Zlf ·'15 1515 'f. . J ,<... / X I.J )( )( >< 
lo'>1 / oo' . 

1001 - tot.> 
Sign/Print N1m• 1 

SPECIAL INSTRUCTIONS M,W 

. 
. 

Item 1 • Anoln, • ICF ·· F, Cl, S04, P04, N02, N03, formate and pH I •kl 
Rallnqulahed By Oat•mma;, ~~~ (;/' · Oal~a 17t(1f .. ag: :::t""' . 'I__. .t<~- l11-)-t(" OfO'I, "/ · 1.J~;f.H,- ,· ·..l~(' llem 2 • 0101• Alpha, G1011 Bola; u-234. -23&, -231; To-19; Ganvna Speo. ll•Sludte 
- - -- ,, c:-,.,_ oa1•mm• "aoelyad Du ~-~~ Oat•f'J:_ 

W •W• l.tf 
0 • 011 v.;,,w~-,,~ ... ~~,,,~~ -2-vr /rt,,( :..--:;;;,ii ,,, //~. ,. • ,Jr 

/ k1llnqul1hed By 011• /Tlma Received Bv 
, 

Oa1•nfm1 ~=~~.:. 
T • f1aMM 

Rollnqulehed By Oa1•1T1m• Reo1lv1d By 
WI• Wlpo 

Da1emm, ~ •l ..... 
. "=~ ·.{ \ . : Reoelved Bv TIiie Oatefllm• .. 

' . Ol1poul Method Dl1po11d Bv 
' 

O•t,mma 

. 

i~ 
I 

00 
0 
\0 
N 
N 
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ATTACHMENT 5 

DATA VALIDA.TIO!'[ ~.UE~_QR'I;IN~ D0CUMENTA1JON,, ~ ,,. 
Vt -~'·• .d _1, .•. ',,• "" .. .; , _,; ,., . 
.. ~ _,; '-' ' ~{"• t ..i' ~ /t ~ $. ' ,, t '\.•,. • .. I /f l • • J, 
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9713540 .ZIJ98 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

BID-00922 
Rev. O 

VALIDATION A 8 (0 D E 
LEVEL: 

PROJECT: ! 9.-~-H t:o.?\n ,-, 0 
--~~~ DATA PACKAGE: L~0'7Y '7 ·-()ES 

VALIDATOR: ~+ .f-tf'.bP~ LAB: D d J".lJJ-re: ee.A DATE: 

CASE: SDG: 

\l1,rt1v ANALYSES PERFORMED 
lll,:LP/ICP 0 CLP/GFAA 0 CLP/Hg 0 CLP/Cyanide 0 

)(~W-846/ICP 0 SW-846/GFAA 0 SW-846/Hg • SW-846 D 
Cyanide 

SAMPLES/MATRIX P.{)1,l )l 2. ?:,__r'{ , k \ K -✓ 
- - ./ ) I U P-r1(b\J x.11 -N . , I 

\? " ,1 ~ \. ' : ~ 
,:;,,.,, \_::; .J X l..i.- ?- f\/• t j f_t-'J -DA~ I . ; 

O·'\,._ ~'-x_r "' hN• Ji'/ ·":t'l l' u0i h ,:1 1 ; v 
t ,.. .. 1: ~v-? -).)~·J ; ' (..- / onu~A , / ~ . ,,... "'J :1 ✓--, ..::::--1 _ll.., . ._ 

' 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

' 

\-Z-/1u. /~S 

• 
• 

~ r v 1 \() \i C::. 
°)\ j\-- \. ./ 

@•-:\ /' : 
; )t:1 "} ~· \ 

N/A 
N/A 

--------------------------

2. HOLDING TIMES ~ , 
Are sample holding times acceptable? • • • . •..... !~No N/A 

. Comments=--------------~---------- -

G-43 



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? ••••••••••••• Yes 

• • • • Yes Are ICP interference checks acceptable? •••••••• 
Were ICV and CCV checks performed on all instruments? ••• 
Are ICV and CCV checks acceptable? •••••••••• 

• • Yes 
• • Yes 

BIIl-00922 
Rev. 0 

No~ 
No NA 

No , , 

No · NA 
Comments: ___________________________ _ 

4. BLANKS 
~ 

Were !CB and CCB checks performed for all applicable analyses? Yes No ~-K 
Are !CB and CCB results acceptable? • • • • • • •••••. )Jj'-°'\ No ~ 
Were preparation blanks analyzed? • • • • • • ••• L~ No N/A 
Are preparation blank results acceptable? • • ••••• \!.!:~ .. _.,!!.:;_,N/A 
Were field/trip blanks analyzed? • • • • • • .•. Yes ~~ 
Are field/trip blank results acceptable? ••.•. Yes No i N/A') 

~----' 
Comments: ---,----------------------------

5. ACCURACY 
Were spike samples analyzed? 
Are spike sample recoveries acceptable? ••••• 
Were laboratory control samples (LCS) analyzed?. 
Are LCS recoveries acceptable? 
Comments: ----------------------------

• I 1· ~ '. , .. 
' l • ( .• 

' 0 / 
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6. PRECISION 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Were laboratory duplicates analyzed? 
Are laboratory duplicate samples RPD values acceptable? 
Were ICP serial dilution samples analyzed? 

BHI-00922 
Rev. 0 

,.::-·, 
-~' No N/A 

1 ~ '\ 

• !Yes , No N/A 
' •__..-· 

Yes No @_£> 
Are ICP serial dilution %0 values acceptable? • 
Are field duplicate RPO values acceptable? 
Are field split RPD values . a~~eptaple? .•. ••. • . • 

•• Yes 
• Yes 

Yes No l ·N/,0 
No -~ID 
No ~ l . , .. ' . ' . 

;) • •• • • # ~ , ,; • ... ; 

Comments: ' , •: ' ' • · • · • • ; ' •· ' • · 

.; . 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? 
Were analytical spikes performed as required? 
Are analytical spike recoveries acceptable? 
Was MSA performed as required? 
Are MSA results acceptable? •• 

i• ~ " 1 i ; r 

Yes 
. Yes 
. Yes 

Yes 
Yes 
Yes 

. . --:--,.\ 
No ,. N/A · 

. - ---.... 
No ._ !}j}_) 

No :~-~ -

No ~ ~ 
No , N/A -,...:... 

'----. . 

No ,,N/A ' 
Comments: ___________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are resu1ts reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? 
Comments: 

/ ,,.-,.._-:--- , 
~ Yes I No --· 
. Yes No 

·)-~ No 
.: Yes - No 
'----" 

----------------------------

031 
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IIOLDING TIME SUMMARY 

, , ' f\ 't-1/ I ,-1
_ - r:i r:::· .<'. VALIDA ron: i~ 1 

-, • C' i 1:• (I -- 1 ,_- '/f' ~ \ OJ\ T - :\ · ? 
1 }/~c.: -

I' or ~ s D G • ! ,, J l / / - I ! i I I . l --., I ·•'I/ f . - . -; / -- (t_ ~-- ·. L : L ,. /7.. .. , - . P/\GE. · -• I - • , .._J I ,_. .,,. _ ., ·-
COMMENTS: 

-
rnEr. /\N/\LYSIS 

FIELD SAMPLE ANALYSIS DATE D/\TE DATE HOLDING HOLDING 
IO TYPE SAMPLED rnErAnED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

vDt -A-JX2. ((0 ~/. .Q ({I! :_: :.'.., ., (,- ~ r-I of, ,, -- \ 1_)11 ~ (i;o/11_ n .;; ~ \·? /l} ,, 'j -:. {l (V(\.t I_ I I _,'.-, ; ( {--; I I ' l,,,._ ... _ \ \ i:- •.. .' .- .,; . . _., _ I ..__.1 . ·1, ,;-.,~-'\--,St 4- \,. ~ 'r(. {lt,,.J 
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U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

Lab Name: QUANTERRA_MO ______ _ 

Lab Code: ITMO Case No.: 

Matrix (soil/water): SOIL 

% Solids for Sample: 100.0 . 

I 
BOGNX2S 

Contract: 550.105 __ 

SAS No.: SDG No.: W0747 · ----
Level (low/med): LOW 

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

Control . > I 
.I .. 

Limit Spiked Sample Sample Spike 
Analyte %R Result (SSR) C Result (SR) C , A'.dded (SA) %R Q M 

Aluminum ; - NR 
Antimony- 80-120 69.9850 B 69.0000 u 50.00 MO.tr N p 
Arsenic - 80-120 - 209. 2710 - 40 .3700 200.00 - ·- · p -84.5 
Barium 80-120 - 217.0530 - - 24 .5950 - ---200 . 00 --96.2 - p -
Berylliuin 80-120 - 5 . 3390 - - 0.5790 B --- 5.00 -95 2 - p -
Cadmium 80-120 - 15.5225 - B 17.6200 B 5.00 ~-42. o, 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= - 814.1950 - 817.5950 25.00 ---13. 6 - p -
Iron - - --- - - - NR Lead ___ 80-120 36.5920 - 1.3780 - 50.00 ,/ 70 . 4 N p 
Magnesium - - - - NR - - -Ma,nganese 8643.37 50 8907. 9950 50.00 -529 .2 p 
Nickel 743.2970 - - -- 694.62 50 - 50.00 - 97.3 - p -
Potassium - - --- - -- - NR 
Selenium 80-120 l.51.5040 - 0 .2600 u 200 .00 75.8 - p 
Silver - 80-120 - 15.0000 - u 15.0000 u --- 5.00 -- 0.0 N p -
Sodium-- - - -- NR 
Thallium 80-120 143.1470 - 0 .4100 u 200.00 71.6 N p 
Vanadium- 80-120 - 10.7500 - u 10.7500 u --- 50.00 N p -\. u. u 
Zinc - 80-120 - 117.5330 - 71. 0650 50.00 p ---- - - - - __ ~2-~ - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - --

Comments: 

FORM V (Part 1) - IN SW-846 
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Lab Name: QUANTERRA_MO ______ _ Contract: 550.105 

Lab Code : ITMO Case No.: 

3olid LCS Source: ERA -----
~queous LCS Source: 

Aqueous (ug/L) 
Analyte True Found %R 

Aluminum 
Antimony-
Arsenic - ----
Barium ----
Beryllium ---
Cadmium 
Calcium-
Chromium ----
Cobalt ----
Copper-- ----
Iron_=== ____________ _ 
_Lead -~-Magnesium ----Manganese 
Nickel 
Potassium 
Selenium ----

! Silver ----
Sodium-- ----
Thallium 
Vanadium-----
Zinc ----

SAS No.: 

Solid 
True Found C 

6000.0 4980.7 - - -27.8 34.9 -- -- -67.7 79.6 
--187.0 --175.9 -
-- -- -57.5 54.5 
--110.0 --108.2 -
--2040 .0 --2055 .4 -
- - -189.0 149.2 -- -- -87.0 81.4 
--141.0 --131.4 -
---rosoo.o --8789. 9 -
- - -100.0 88.7 
--2050. 0 ----r°663.3 -
- - -294.0 266.8 -- -- -79.6 74.9 
~30.0 --r§"07.2 -
- - -99.1 105.5 
--124.0 --133.6 -
--252 7. 0 --1473.0 -
- - -

267.9 268.2 -- -- -84.8 72.2 
--197 .0 --184.8 -
-- -- -

-
-
-
-
-
-
-
-
-
-
-

FORM VII - IN 

G-50 

SDG No.: W0747 

(mg/kg) 
Limits %R 

3600.0 - 14.0 --41. 0 
--131.0 -- 35.0 --55.0 
-U20.o - 95.0 --43.0 --84.0 
-----ro20.o - 55.0 
-Uoo.o - 206.0 -- 40.0 
--U-80.0 - 54.0 --62.0 
~21.6 - 213.6 -- 59.0 --98.0 --

034 

8400.0 83.0 - 117.0 125. 5---105.0 117.6 --243.0 94.1 -- -81. 0 94.8 
--166.0 - 98.4 
--2860. 0 -100.8 - 265.0 I(" 7 8. 9., --130.0 93.6 -- -200.0 93.2 
15100.0 - 81. 4 - -140.0 88.7 
--3080. 0 - 81.1 - -383.0 90.7 -- -112.0 94.1 
--2770. 0 - 89.5 ' - 1 06 .5 149.0 --186.0 10-2...,__7 
--3032 .4 IC 58 -~ - 320.4 100 .1 --115.0 85.1 -- -280.0 93.8 -- -

· / ' / ~;· / ,... -/--i, / .-c- ( ,,. ,~ -- ;-· ·-:-:> ' l __ ,i,_.-f L ~/ , _ -
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MEMORANDUM 

TO: 183-H Basin D&D, Surface Removal Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc.-~ 

December 21 , 1995 

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 
GENERAL 

DRUM SOLIDS 
BOGNX3 

CHEMISTRY DRUM SOLIDS 
BOGNX4 DRUM SOLIDS 
BOGNXS 

SEE ATTACHMENT 4 
DRUM SOLIDS 

BOGNX6 DRUM SOLIDS 
BOGNX7 DRUM SOLIDS 
BOGNX8 DRUM SOLIDS 
BOGNY0 DRUM SOLIDS 
BOGNYl 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 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 

.001 
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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 results . 

MAJOR DEFICIENCIES 

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

Holding Times 

• The holding time for ortho-phosphate was exceeded for all samples by greater than 
twice the limit and associated samples wer~ qualified accordingly. Attachments 2 
and 5 provide a summary of data qualifications applied and supporting 
documentation. 

MINOR DEFICIENCIES 

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

Holding Times 

• 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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Glossary of Inorganic Data Reporting Qualifiers. 
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B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constip..t~nt as analyzed fo ~ fnd.l)ot A~tect;,9-:', 1ht concentration 
reported is th~ slI!lp)e det~st1on limit correctea fo} 'a'iiquof si.ze,· ctilution and percent 
solids (in the case of solid ~atrices) By ·the .Jal?oratory. The associated data should be 
considered usable for decision: ·ma.king purmos·e~., , 

.t ' • t' 

UJ - Indicates the constituent was analyzed for and not detecte·d. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. _The associated data have been qualified 
as estimated but should be .considered u_sabfe for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision~making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. · 
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ATTACHMENT 2 
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SUMMARY OF DAT.A! QUALIFICATIONS · 

• ~ f I , .. ' . 
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DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0747-QES REVIEWER: DATE: PAGE.l_OF .1 
Heidi Gregerson 12-15-95 

COMMENTS: GENERAL CHEMISTRY 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

pH J ALLSAMPLES HOLDING TIME . ''! . EX,CEEDED BY . . 
GREATER THAN 

V 
, . . .. ~~,. ,,. 

; .o".' 'It:~ 
; .,< .. :, fif;. . i i\vicE THE LIMIT ... ~ ........ ('' 'f 1,~~ 

C 
. -.. ., '° !, .. 1• '4 .. , . i1;;. ~ ~ , --. ,.- -r 

HOLDING TIME 
NITRATE J .. ,..:.. ~ L SAMPLES 

\~ '.,i •;. t . EXCEEDED BY 
..!. • . 1 

GREATER THAN • f; 1.,. .. ... _,! • ' •, 

TWICE THE LIMIT 

NITRITE J ALL SAMPLES 
HOLDING TIME 
EXCEEDED BY 
GREATER THAN 
TWICE THE LIMIT 

ORTHO-PHOSPHA TE J BOGNY0 HOLDING TIME 
EXCEEDED BY 
GREATER THAN 
TWICE THE LIMIT 

ORTHO-PHOSPHATE UR 
B0GNX2 HOLDING TIME 
BOGNX3 EXCEEDED BY 
BOGNX4 GREATER THAN 
B0GNX5 TWICE THE LlMIT 
BOGNX6 
BOGNX7 
BOGNXS 
BOGNYl 
BOGNY2 

G-59 



THIS PAGE 1.NTENTIONALLY 
LEFT BLANK 

G-60 

BID-00922 
Rev. 0 



97'13540.2~07 

ATTACHMENT 3 •·'.\. 
. . .. . . . t • . 

QUALIFIED DA'FA6 MAR'Y. and A'NNQTATEl)'.tABOi;µlP.R .. REPORTS 
f ,q.. ~ ! '"" ~ 1 . ~, ,;, ~ • ~ ,. ~ ,- : i·/ . ' .. ' : '.• • • " I •, 

. •. 
\. .. ,.} 
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Validated Data Summary, Data Package: W0747-QES 

Sample# B0GNX2 B0GNX3 B0GNX4 

Date 9/29/95 9/29/95 9/29/95 

Location 

Depth 

Type Drum Solid Drum Solid Drum Solid 

Comme nts 

Parameter Units Results Q Results Q Results Q 

NO3 UG/G 104 J 549 J 379 J 
NO2 UG/G 6.04 J 9.45 J 10.9 J 

ORTHO-PO4 UG/G 4.96 UR 4.93 UR 4.95 UR 

SO4 UG/G 120 441 749 

CL UG/G 11 .7 8.59 48.8 

F UG/G 3.34 62.3 91.5 

BR UG/G 4.96 u 12.3 u 12.4 u 
pH pH 11 .72 J 11.04 J HU17 J 

SULFIDE UG/G 16.1 Hl.1 u 10.9 u 
fORMATE UG/G 11 .8 17.2 9.98 u 

CN UG/G 0.5 u 1.82 0.5 u 
The decimal places shown do no t reflect the precision reported by the laboratory. 

B0GNX5 B0GNX6 

9/29/95 9/29/95 

Drum Solid Drum Solid 

Results Q Results Q 

84 J 160 J 
4.39 J 2.19 J 
4.96 UR 4.99 UR 

225 323 

21.6 8.91 

83.7 
. 

158 
2.48 u 12.5 u 

11.24 J 11 .25 J 
41 .3 26 -· 
4.98 u , ...: 12 

0.69 0.49 u 

B0GNX7 B0GNX8 

9/29/95 9/29/95 

Drum Solid Drum Solid 

Results Q Results Q 

341 J 374 J 
10.9 J 5.15 J 
4.95 UR 4.98 UR 

623 109 

33 .7 4.77 

283 80.9 
24 .8 u 12.5 u 
9.74 J 12.12 J 
75.9 88.9 

21 .6 4.96 u 
1.68 1.03 

-~QK: 
1z - u-9f:' 

~~ 
• I 

00 
0 
1.0 
N 
N 

'° .....___. -­t..N 
-U! 
~ 
~ 

• 
~.J 



Validated Data Summary, Data Package: W0747-QES 
Sample# B0GNYO B0GNYl B0GNY2 

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 J 8.84 J 

ORTHO-PO4 UG/G 9.47 J 4.99 UR 4.67 UR 

504 UG/G 198 396 151 

CL UG/G 22.7 58.2 59 
F UG/G 28.8 76.2 20.6 · 

BR UG/G 2.46 u 24.9 u 11.7 u 
I 

pH pH 9.55 J 11.25 J 12.19 J 
SULFIDE UG/G 24.5 78.1 187 

FORMATE UG/G 4.96 u 7.81 42.7 
CN UG/G 0.49 u 0.5 u 1.05 

The decimal places shown do not reflect the precision reported by the laboratory . 

. " J I I . , , 
\ I ; ' •/ I '.~' () ( 

.J - • .. 

- --7 / ;, ·i :.~ l.J,f t_,· t. '·· , •· ' · . ~ - .J 

:,:; t:D 
~ e; 
• I 

00 
0 
\0 
N 
N 



auanterra·Ricllland 
P.O. Bax 1971) 
Ricllland, \IA 99352 

"cate;ory: 
Project: 550.105 

Broaide EPA 300.0 
Method: EPA 300.0 
Matrix: SOI.ID 

Client Quanterra Blri Saaple 
10 10 Analyte CAS lluaber llae 

BOGIIXZ 9487-001 Bromide 24959-67·9 QCBU80428· 2 

BOGIIX2 9487·001DUP Bromide 24959·67·9 QCBLl'.!0428·2 

BOGNX2 9487·001MS Bromide 24959·67·9 QCBLl(8()428·2 

BOCNX3 9487·002 Bromide 24959·67·9 QCBLl(8()428·2 

BOGIIX4 9487-003 Broaide 24959·67·9 QCBLl(8()428·2 

BOGIIXS 9487·004 Brcaide 24959·67·9 QCBLK80428·2 

BOGNX6 9487·005 Brcaide 24959·67·9 QCBL'80428·2 

BOGIIX7 9487-006 Bromide 24959·67·9 QCBL'80428·2 

BOGNX8 9487-007 Brcaide 24959·67·9 QCBLl:80428·2 

BOGIIYO 9487-008 Bromide 24959·67·9 QCBLl:80428• 2 

BOCNY1 9487-009 Brcaide 24959·67·9 QCBLl:80428·2 

BOGNY2 9487-010 Bromide 24959·67· 9 QCBLK80428·2 

NA QC:SLt::80428·2 Brcaide 24959-67·9 QCBLt::80428·2 

NA QCLCS80428·2 Brcaide 24959·67·9 QCBL'80428· 2 

G-65 

Prep. Analysa 
Date Date 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/1Z/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

o~o 

Biil-00922 
Rev. 0 

Quanterra 
Eariroamma/ 
Services 

Saaple Date 09/29/9'5 
Receipt Date : 10/0Z/9'5 
Report Date : 10/16/9'5 

Detection 
Result Unit Dual. liait 

4.96 UG/G u 4. 96 

4.99 UG/G u 4.99 

109 XREC 

12.3 UG/G u 12.3 

12.4 UG/G u 12.4 

2.48 UG/G u 2.48 

12.5 UG/G u 12.5 

24.8 UG/G u 24.8 

12'.5 UG/G u 12.5 

2.46 UG/G u 2.46 

24.9 UG/G u 24.9 

11.7 UG/G u 11 .7 

2.50 UG/G u 2.50 

99 XREC 

Dil. 

2 

2 

5 

5 

5 

5 

10 

5 

10 

5 

"') I :_ f _ , __ 

(
;fi . ... ,, . , ­
\ 1- :..:1 I " .-· I.,. / ' - ·· 
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Quanterra-Richland 
P.O. Box 1970 
Richllll'd, \IA 99352 

Project: 550.105 
Cete90ry: CHLORIDE 

Method: EPA 300.0 
Matrix: S0LIO 

Client Quenterra Blenlc Sample 
ID ID Anelyte CAS Nuaber N-

BDGIIX2 9487-001 Chloride 16887-00-6 QCBI.K.80428-2 

IIOGIIX2 9487-001DUP Chloride 16887-00-6 QCBu:80428-2 

BOlillXZ 9487·001NS Chloride 16887-00-6 QC8WI0428-2 

BOGIIX3 9487·002 Chloride 16887-00-6 QCBU8042!-2 

B0GIIX4 9487·003 Chloride 16887·00-6 QCBW0428-2 

BOGIIX5 9487·004 Chlor-ide 16887-00-6 QCBLU0428-2 

BOGIIX6 9487· 005 Chloride 16887·00-6 QCSLK80428-2 

BOGIIX7 9487·006 Chloride 16887-00-6 QCBLK80428-2 

10GIIX8 9487·007 Chloride 16887-00-6 QCBLK80428-2 

BOCNYO 9487-008 Chloride 16887·00-6 QCSLK80428-2 

BOGIIY1 9487·009 Chloride . 16887·00-6 QCBU:80428-2 

BOGIIYZ 9487-010 Chloride 16887·00-6 QCBL'80428-2 

NA QCBLt80428-2 Chloride 16887·00-6 QCBL'80428-2 

NA QCLCS80428·2 Chloride 16887-00-6 QCSL[80428-2 

G-66 

Prep. Analyses 
Date Date 

10/12/95 10/12/95 

10/12/95 10/12/9'5 

10/12/95 10/1219'5 

10/12/95 10/12/95 

10/12/95 10/1219'5 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

BHI-00922 
Rev. 0 

(!J~ vuanterra 
Ennronmmal 

Se,rvices 

~le Date a9/'Z9!9'5 
Receipt Date : 10/0219'5 
Report Date : 10/16/95 

Detection 
Result Unit Clual. Li• it 

11 . 7 UG/G 1.99 

10.7 UG/G 2.00 

100 XREC 

8.59 UG/G 1.97 

48.8 UG/G 1.98 

21.6 UG/G 1.98 

8.91 UG/G 2.00 

33.7 UG/G 1.98 

4.77 UG/G 1.99 

22.7 UG/G 1.97 

58.2 UG/G 20. 0 

59.0 UG/G 9.35 

2.00 UG/G u 2.00 

98 XREC 

,- I 1· 
• ·/ ; 1' . .. .,· , __ , '7 .'(.'- / ( .. ~ .. -

:. --; 

-O0IJ!J063 

Oil. 

5 

10 

5 



Ouanterra-Richland 
P.O. Box 1970 
Richland, IIA 99352 

. Project: 550.105 
Category: FLUORIDE 

Method: EPA 300.0 
Matrix: SOLID 

Client Quanterra Blank S~le 
ID ID Analyte CAS Nuiber N-

80GIIX2 9487-001 Fluoride 16984-48-8 QCBLIC80428·2 

80GNX2 9487•001DUP Fluoride 16984-48·8 QCSLIC80428· 2 

BOGIIX2 9487·001MS Fluoride 16984-48·8 QCBUC80428·2 

BOGNX3 9487-002 Fluoride 16984·48·8 QCBU80428·2 

BOGNX4 9487-003 Fluoride 16984-48·8 QCBLIC80428·2 

BOCIIXS 9487-004 Fluoride 16984·48·8 QCBLIC80428·2 

80GNX6 9487-005 Fluoride 16984·48-8 QCBLIC80428·2 

80GIIX7' 9487-006 Fluoride 16984·48·8 OCBLIC80428·2 

B0GNX8 9481-001 Fluoride 16984·48·8 QCSLJC80428· 2 

BOCiNYO 9487-008 Fluoride 16984·48·8 QCBLIC80428·2 

80GIIY1 9487-009 Fluoride 16984-48·8 QCBLIC80428•2 

80GJIY2 9487-010 Fluoride , 16984•48·8 0CBLIC80428·2 

NA QCBLIC80428·2 Fluoride 16984·48·8 0CBLIC80428·2 

NA QCLCS80428·2 Fluoride 16984·48·8 OCBLt::80428·2 

G-67 

BHI-00922 
Rev. 0 

Quanterra 
Eavironmenra/ 
Services 

S~le Date 09/29/95 
Receipt Date : 10/02/95 
Report Date : 10/16/95 

Prep. Analyses Detection 
Date Date Result Unit Oual. Li• i t Oil. 

10/12/95 10/12/95 3.34 UG/G 0.99 

10/12/95 10/12/95 3;58 UG/G 1.00 

10/12/95 10/12/95 129 we 
10/12/95 10/12/95 62.3 UG/G -t 9.86 10 

10/12/95 10/12/95 91.5 UG/G t 4.95 . 5 

10/12/95 10/12/95 83.7 UG/G t 1.98 2 

10/12/95 10/12/95 158 UG/G r 4. 99 5 

10/12/95 10/12/95 283 UG/G t 9.90 10 

10/12/95 10/12/95 80'.9 UG{G f 4.98 5 

10/12/95 10/12/95 28.8 UG/G 0.99 

10/12/95 10/12/95 76.2 UG/G T 9.98 10 

10/12/95 10/12/95 20.6 UG/G -,- 4.67 5 

10/12/95 10/12/95 1.00 UG/G u 1.00 

10/12/95 10/12/95 91 XREC 

~/2-2(·-9~ 

. , ,;.'/~_, ,_-.· ... /7 :,.., /;~s 
:/1'- '--'· 
-G-O·IJ -~ 0 6 4·· 

012 



• category: II i trate 
Method: EPA 300.0 
Matrix: SOLID 

Client 
ID 

IOGIIXZ 

BOGIIX2 

BOGIIX2 

80GNX3 

80GIIX4 

IOGIIXS 

BOGNX6 

B0GIIX7 

80CIIX8 

BOGIITO 

BDGIIY1 

B0GIIY2 

NA 

NA 

11A 

NA 

Clullnterra 
ID 

9487-001 

94a7·001DUP 

94a7·001NS 

9447-002 

9487-003 

9'87-004 

9487-005 

9'87-006 

9487-007 

9487-008 

9487-009 

9'87· 010 

ANlyte 

Nitrate•N 

llitrate·II 

llitrate-11 

Nitrate-II 

Nitrate·N 

llitrate·N 

llitrate·N 

llitrate•N 

ll i trate•N 

llitrate·N 

Nitrate·N 

Nitrate· N 

QCBLK80428·2 Nitrate·N 

QCILK80505·2 Nitrate•N 

QCLCS80428·2 Nitrate-II 

QCLCS80505·2 Nitrate•N 

Quanterra•Richland 
P.O. lox 1970 
Richland, \IA 99352 

Project: 550.105 

Blank S~le 
CAS llllliler llame 

1479 ·5 ·II QCBLK80428·2 

14797·55·8 QCBLICB0428·2 

14797·55·8 QCBLICII0428·2 

14797-55·8 QCILIC80428·2 

14797·55·11 QCILIC!0428·2 

14797·55·11 QCBu:110428·2 

14797· 55· 8 QCBLIC80428·2 

14797-55·8 QCILl:80428·2 

14797-55·8 QCILIC80428·2 

14797·55·8 QCSLK80428·2 

14797·55·8 QCBLK80505·2 

14797·55·8 QC8LK80428·2 

14797· 55· 11 QCBLK80428•2 

14797·55·8 QCSLK80505·2 

14797·55·8 QCSLK80428·2 

14797-55· 8 QCSLK80505·2 

G-68 

Prep. Analyses 
Date Date 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/13/95 10/13/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/13/95 10/13/95 

10/12/95 10/12/95 

10/13/95 10/13/95 

BHI-00922 
Rev. 0 

Quanterra 
Enrironmenal 
Sa-rices 

S81111)le Date • 09/29/95 
Receipt Date: 10/02/95 
Report Date : 10/16/95 

Detection 
Result Unit Oual. ""; Li• it Dil. 

104 UG/li / , .1 .9 20 

89.3 IJG/G 3.99 20 

D lCREC 

549 IJG/li / 

37'9 UG/G / 

I 

I 

v 19.7 --·J 19. 11 

·J ..... 
:_I 

3.97 84.0 UG/G 

160 UG/G 

341 IJG/G I :5 
4.99 

19.11 

~4 UG/G 1 

40.0 UG/G / 

431 UG/G / 

689 UG/G / 

0.20 UG/G U 

0 . 20 UG/G U 

100 XREC 

100 XREC 

,..I 19.9 
-,-

·~l 0.99 

·..l 20.0 

f 37.4 

0. 20 

0.20 

20 

100 

100 

20 

25 

100 

100 

5 

100 

200 

r ) · , 7 /7 , /C?<'::: v{f.. (.-, :,:,, I ,:., . - .., 

01.3 -~·00!}065 



Quanter-r-a·Ri ch land 
P.O. Box 1970 
Richland, 11A 99352 

Pr-oject: 550.105 
Category: llitr-ite 

Method: EPA 300.0 
Natr-ix: SOLID 

Client Quanter-r-a Blanlc Sall1)le Pr-ep. Analyses 
ID ID Analyte CAS lluiiler- 11- Date Date 

BOQIXZ 9487-001 llitr-ite-11 14797·65·0 QCBL'80428·2 10/12/95 10/12/95 

IOGIIX2 9487·001DUP Nitr-ite•N 147'97·65·0 QC81.X80428·2 10/12/95 10/12/95 

BOGIIX2 9487•001MS Nftr-fte·II 14797-65·0 QCBLJ:!0428·2 10/12/95 10/12/95 

BOGIIX3 9487-002 Nitrite•II 14797-65·0 QC8Lt80428·2 10/12/95 10/12/95 

BOGIIX4 9487-003 llitr-ite•II 14797-65·0 QCBLK80428· 2 10/12/95 10/12/95 

BOGIIXS 9487·004 Nitr-ite·II 14797-65·0 QCBLK80428·2 10/12/95 10/12/95 

BOGIIX6 9487-005 Nitr-ite-11 14797-65·0 QCBLK80428· 2 10/12/95 10/12/95 

80GNX7 9487-006 Nitrite-II 14797-65-0 QCBLK80428·2 10/12/95 10/12/95 

BOGIIXB 9487-007 Nitrite-II 14797·65·0 QC8LK80428·2 10/12/95 10/12/95 

BOGIIY0 9487-008 Nitrite-II 14797-65-0 QCBLK80428·2 10/12/95 10/12/95 

80GNT1 9487-009 Nitrite-II 14797-65·0 CCBWI0428·2 10/12/95 10/12/95 

80GIIT2 9487-010 Nitrite-II 14797-65·0 QC8LK80428·2 10/12/95 10/12/95 

11A CCBLl:80428·2 Nitrite-II 14797·65·0 QCBU::80428·2 10/12/95 10/12/95 

NA QClCS80428·2 Nitr-ite·II 14797-65·0 QCBLl:80428·2 10/12/95 10/12/95 

014 

_G-69 

BHI-00922 
Rev. 0 

Q'\ ~uanterra-
Environmrnu/ 
Services 

S~le Date 09/29/9'5 
Receipt Data: 10/02/95 
Repor-t Date : 10/16/95 

Detection 
Result Unit Cual. n Li• it 

(y 
6.04 UG/G I J" 0.40 

5.14 UG/G 0.40 

60 me 
9.45 UG/G I ::r 0.99 

10.9 UG/G i :J' 0.99 -4.39 UG/G I ..1 0.40 -2.19 UG/G I ,..:, 0.20 / 

10.9 UG/G I .- 1. 98 -5.15 UG/G I ~ ,.co ,_ 

r 0.20 1.66 UG/G I 

19.8 UG/G I 
t 

2.00 -
8.84 UG/G J ... 0.93 

0.20 UG/G u 0.20 

106 XREC 

Dil. 

2 

2 

5 

5 

5 

2 

10 

5 

10 

5 

i_ :/ '?, / 2 jz. ! /-,~ 
' / -

--0-0-0 !?-0 6 6 



auanterra·Ri ch land 
P .0. Box 1970 
Richland, 11A 99352 

Project: 550.105 
• catesory: Orthop1osphate 

Method: EPA 300.0 
Matrix: SOLID 

Client Cluanterra Blri s-.,le 
ID ID Analyte CAS Number N-

B0GNX2 9487· 001 Ortho•Phosphate 14265•44·2 QCBu:80428•2 

B0GIIX2 9487·001DUP Ortho•Phosphate 14265·44·2 QCBU80428·2 

BOGIIX2 9487· 001MS Ortho·Phosphate 14265·44•2 QCBU80428·2 

BOGNX3 9487-002 Ortho·Phosphate 14265·44·2 DCBU80428·2 

BOGIIX4 9487·003 Ortho·Phosphate 14265-44-2 QCBLX80428·2 

BOGNXS 9487-004 Ortho•Phosphate 14265·44·2 DCBLl:80428·2 

BOGNX6 9487·005 Ortho·Phosphate 14265·44· 2 QCBLl:80428·2 

BOGNX7 9487-006 Ortho·Phosphate 14265· 44·2 QCBLl:80428· 2 

BOGNX8 9487-007 Ortho·Phosphate 14265·44·2 CCBU80428·2 

BOCiHT0 9487-008 Ortho·Phosphate 14265-44·2 QCBLIC80428·2 

BOGNT1 9487-009 Ortho·Phosphate 14265· 44·2 CCBU80428·2 

BOGNT2 9487·010 Ortho·Phosphate 14265·44·2 QCBL~0428·2 

NA QCSLl:80428·2 Ortho•Phosphate 14265· 44·2 QCBU80428·2 

NA QCLCS80428·2 Ortho•Phosphate 14265-44·2 QCBLl:80428·2 

G-70 

Prep. Analyses 
Date Date 

10/12/95 10/12/95 

10/12/95 10/12/95 

1D/12/95 1D/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

0:15 

BID-00922 
Rev. 0 

'J:'\ .,,,uanterra 
Environmental 
Services 

SMple Date 09/29/95 
Receipt Date: 10/0Z/9'5 
Report Date : 10/16/95 

Detection 
Result Unit Clual. !] Li• it 

4.96 UG/G ;, u.14.96 
4.99 UG/G u 4.99 

omc 
4.93 UG/G A' ·" V'o'- 4.9'3 

4.95 UG/G 
,. ,,, u1-- 4.95 

4.96 UG/G v' J:'.:. 4.96 

4.99 UG/G )l',_;1t 4.99 

4.95 UG/G )I . n 
!,.\\ ' , 4.95 

/I 

4.'18 UG/G jl !)j· .... 4.98 

9.47 UG/G I .f 4.9'3 

4.99 UG/G )f ',(? ·.• ., 4.99 ,, 
4.67 UG/G )( ;_ ! ,._ 4.67 

5.00 UG/G u 5.00 

103 :l:REC 

Dil. 



Quanterra-Richland 
P.O. Box 1970 
Richland, 11A 99352 

. Project: 550.105 
Category: SULFATE 

Method: EPA 300. 0 
Matrix: SOLID 

Client Cluanterr-a Blenlc ~le 
ID ID Analyte CAS lludler ... 

BOQIXZ 9487-001 Sulfate 14808·79-8 QCBU80428·2 

BOlillXZ 9487•001DUP Sulfate 14808·79-8 QC8Lk804Z8·2 

B0CIIX2 9487·001NS SUifate 14808·79·8 QCBLr:8042.8·2 

B0GIIX3 9487-00Z SUifate 14808-79-8 QCBl.l804Z8·2 

BOCIIX4 9487-003 SUifate 14808·79·8 QCBLr:80428·2 

BOGIIXS 9487-004 Sulfate 14808·79-8 QCBLr:80428·2 

BOCIIX6 9487-005 Sulfate 14808-79-8 QCBLIC804Z8·2 

BOGIIX7 9487-006 SUifate 14808·79-8 QCB1.1804Z8· 2 

B0CIIX8 9487-007 Sulfate 14808·7'9-8 QCBLIC804Z8·2 

BOCIIYO 9487-008 Sul fate 14808-79-8 QCBLk804Z8·2 

B0GIIY1 9487-009 Sulfate 14808·79-8 QCBLIC80428·2 

BOGHY2 9487·010 Sulfate 14808·79-8 QCBLIC80428·2 

11A QCBLJl:80428-2 Sulfate 14808·79-8 QCBLr:80428· 2 

11A QCLCS80428·2 Sulfate 14808·79·8 QCBLIC804Z8· 2 

G-71 

Prep. Analyses 
Date Date 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/1Z/95 

10/12/95 10/1Z/95 

10/12/95 10/12/95 

10/12/95 10/1Z/95 

10/12/95 10/1Z/95 

10/12/95 10/12/95 

10/12/95 10/1Z/95 

10/12/95 10/1Z/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

10/12/95 10/12/95 

016 

BHI-00922 
Rev. 0 

Q'\ vuanterra 
Elfl'iroamenc,J 
Semc6 

Saa.,le Date : 09/29/95 
Receipt Date: 10/02/95 
Report Date : 10/16/95 

Detection 
Result Unit Qual. l i• it 

1ZO UG/li 4.96 
118 UC/Ii 4. 99 · 

75 XREC 

441 Uli/G Z4.7 

749 Uli/G 24.7 

225 UG/G 9. 91 

323 UG/G 24.9 

623 Uli/li 49.5 

1b9 UG/li 4. 98 

198 UG/G 24.6 

396 UG/G 49.9 

151 UG/G 23.4 

5.00 UG/G u 5. 00 

93 XREC 

Dil. 

5 

5 

5 

2 

5 

10 

5 

10 

5 



• Clltegory: pll EPA 9045 
Method: EPA 9045 
Natrlx: SOLID 

Cll.,t Clu•nterra 
1D 1D 

IIOQIX2 9487-001 

l0GIIXZ 9487·001DUP 

BOGIIX3 9487·002 

BOGIIX4 9487-003 

BOGIIX5 9487·004 

BDGIIX6 9487·005 

BOGIIX7 9487·006 

IOGIIXS 9487-007 

BOGIITO 9487·0D8 

BOCIIY1 9487·009 

BOGIIT2 9487-010 

NA QCBLK80150· 1 

An• lyte 

pll 

pll 

pH 

pH 

pH 

pll 

pH 

pH 

pH 

pH 

pll 

pll 

Quanterr• -R i ch land 
P .o. 8GX 1971) 
Richland, 11A 99352 

Project: 550.105 

ll•nlt Sample 
CA$ lll.lllber ... 
C·006 CICILDl0150· 1 

C·006 QCBUI0150· 1 

C·006 CICBU80150· 1 

C·006 QCBu:110150·1 

C·006 QCBu:110150· 1 

C·006 QCBu:110150· 1 

C·006 CIC8UB0150·1 

C·006 QC8Lra0150• 1 

C-006 QCBu:110150· 1 

C·006 CICllu:80150· 1 

C·006 · ocau:ao1so-1 

C·006 QC8Lra0150· 1 

G-72 

Prep. An• lys .. 
0ate Date 

10/11/95 10/11/95 

10/11/95 10/11/95 

10/11/95 10/11/95 

1D/11/95 10/11/95 

10/11/95 10/11/95 

10/11/95 1D/11/95 

10/11/95 10/11/95 

10/11/95 10/11/95 

10/11/95 10/11/95 

10/11/95 1D/11/95 

10/11/95 10/11/95 

10/11/95 10/11/95 

017 

Blll-00922 
Rev. 0 

#j)) 
~uanterra 

Eavironmental 
Services 

Sample Date : 09/29/95 
Receipt Date : 10/02/95 
Report Date : 10/16/95 

Result Unit 
jtection 

Qu• l.L Li• it Dfl. 

11.72 PH I J" 1 

11.68 PH 

11.04 PH I .J 
10.87 PH I J 
11.24 PH I s 
11.25 PH I J 
9.74 PH J r 

I 
...., 
~ 

12.12 PH / 
..., 

9.55 PH 
,, f 

I 

11.25 PH / J 
--12.19 PH I ,J 

I 

5.16 PH 

/l J • "7' ; · _,, ,· ;: :. -:-
# l't ,-•j : !_ ··- . 1 .,,, 

-O,Ht08-11-



Quanterra•Richland 
P.O. Box 1970 
Richland, 11A 99352 

Project: 550. 105 
• Category: Sulfide EPA 9030 

Nedlod: EPA 9030 
Matrix: S01.ID 

Client llla\terra Blri s-.,le 
ID ID Analyte CAS Nuitler ·-BOGNXZ 9487·001 Sulfide 18496·25·8 QCBU798Z1 • 1 

80GIIX2 9487·0010UP SUI fide 18496·25·8 DCBl.09821·1 

B0GIIXZ 9487·001NS SUifide 18496·25·8 QCILl:7'9821·1 

BOGIIX3 9487-00Z SUifide 18496·25·8 DCBLl:7'9821 • 1 

BOGIIX4 9487-003 SUifide 18496·25·8 QCBLl:79821·1 

BOGIIXS 9487·004 SUifide 18496·25·8 DCBLl:7'9821·1 

BOGIIX6 9487-005 Sulfide 18496·25·8 DCBU79821 • 1 

BOGIIX7 9487-006 SUifide 18496·25·8 QCBLC79821·1 

BOGNX8 9487-007 Sulfide 18496·25·8 QCBLC79821·1 

BOGNYO 9487-008 Sulfide 18496·25·8 QCBLC79821·1 

BOGNY1 9487-009 Sulfide 18496·25·8 DCBL"79821·1 

BOGIITZ 9487·010 Sulfide 18496·25·8 QCBL09821 • 1 

NA DCBu:79821 • 1 Sulfide 18496·25·8 DCBl.'79821·1 

NA QCLCS7'98Z1 • 1 Sulfide 18496·25·8 DCBL09821·1 

G-73 

BHI-00922 
Rev. 0 

Q~ 'VUanterra 
EzmronmmcaJ 
Sa-Yices 

Sapia Date '19/'2.91915 
•-ipt Date: 10/0Z/95 
•~ Date : 1D/16/95 

Prep. Analyses Detection 
Date Date Result Unit aual. Li• it 

10/06/95 10/06/95 16.1 UG/G 10.1 

10/06/95 10/06/95 19. 1 UG/G 10.0 

10/06/95 10/06/95 111 %REC 

10/06/95 10/06/95 10. 1 UG/G u 10.1 

10/06/95 10/06/95 10.9 UG/G u 1D.9 

10/06/95 10/06/95 41.l UG/G 10.2 

10/06/95 10/06/95 26.0 UG/G 10.4 

10/06/95 10/06/95 75.9 UG/G 10.9 

10/06/95 10/06/95 81!.9 UGfG 10.6 

10/06/95 10/06/95 24.5 UG/G 10.3 

10/06/95 10/06/95 78. 1 UG/G 10.9 

10/06/95 10/06/95 187 UG/G 10.3 

10/06/95 10/06/95 10.7 UG/G u 10.7 

10/06/95 10/06/95 99 %REC 

018 

Dil. 



Quanterra•Richland 
P.O. Box 1970 
Richland, 11A 99352 

Project: 550.105 
·c.te;ory: Formate EPA 300.0 

Method: EPA 300.0 
Nlltr-ix: $Cl.ID 

Client Quanter-r• Blank $~le 
ID ID Analyte CAS lluimer ·-BOGIIX2 9487·001 Formate 00•00·0 QCBLltS0179· 1 

BOGIIX2 9487·001DUP Formate 00·00·0 QCIIU80179· 1 

BOGIIX2 9487·001MS Formate 00·00·0 QCBU80179·1 

BOGIIX3 9487·002 Formate 00·00·0 QC8U80179·1 

BOGIIX4 9487·003 Formate 00•00·0 QC81.d0357·1 

BOGNXS 9487•004 Formate 00·00·0 QCBLt80179·1 

BOGNX6 9487·005 Fo,...te 00·00·0 QCBL,:80357 • 1 

BOGIIX7 9487·006 Formate 00·00·0 QCBU!0357•1 

BOGIIX8 9487·007 F-te 00·00·0 QCBWI0179·1 

BOGIITO 9487·008 Formate 00•00·0 0CBU80179·1 

BOGIIY1 9487·009 Fo,...te 00·00·0 0CBl.d0179·1 

BOGIIY2 9487·010 Formte 00·00·0 QCBLl:80179· 1 

11A QCBLIC80179· 1 Formte 00·00·0 0CBl.d0179·1 

11A QCBLIC80357·1 Fo,...te 00·00·0 QCBL,:80357 • 1 

11A QCLCS80179· 1 Fo,...te 00·00·0 0CBl.d0179·1 

11A QCLCS80357·1 Formate 00·00·0 CCBLt80357 • 1 

G-74 

Prep. Analyses 
Date Date 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/11/95 10/11/95 

10/10/95 10/10/95 

10/11/95 10/11/95 

10/11/95 1.0/11/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/10/95 10/10/95 

10/11/95 10/11/95 

10/10/95 10/10/95 

10/11/95 10/11/95 

019 

Blll-00922 
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Q' vuanterra 
Elmroamental 
Services 

~le Date 09/29/'15 
Receipt Date: 10/02/95 
Report Date : 10/161'15 

Detection 
Result Unit Qual. L!• it 

11.8 UG/G 4.95 

13.6 UG/G 5.00 

126 XREC 

17.2 UG/G 4.94 

9.98 UG/G u 9.98 

4.98 UG/G u 4.98 

12.0 UG/G 9.73 

21 . 6 UG/G 9.79 

4."96 UG/G u 4.96 

4.96 UG/G u 4.96 

7.81 UG/G 4.96 

42.7 UG/G 4.711 

5.00 UG/G u 5.00 

5.00 UG/G u 5.00 

110 XREC 

115 XREC 

Dil. 

2 

2 

2 



. 
category: Cyanide EPA 9010 

lletllod: EPA 9010 
Mlltriit: SOLID 

Client ciua,terra 
ID ID 

BOGIIX2 9487·001 

B0GIIXZ 9487·001DUP 

B0GIIX2 9487·001NS 

B0CillX3 9487·002 

80GIIX4 9487-003 

BOGIIXS 9487-004 

BDGIIX6 9487·005 

BOCIIX7 9487·006 

BOGIIXB 9487·007 

BOGNTO 9487·008 

80QIT1 9487·009 

80GNT2 9487·010 

11A QCBU::79945·1 

11A QCLCS79945· 1 

Analyte 

Cyamde 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Quanterra·Richland 
P .0. Box 1970 
Richland, 11A 99352 

Project: 550.105 

Blri s-.,le 
CA$ llllllber' 

.. _ 
57·12·5 QCBU::79945· 1 

57·12·5 QCBu:79945·1 

57-12·5 QCILK79945· 1 

57-12·5 QCBl.09945·1 

57-12·5 QCBL09945·1 

Prep. Analyses 
Date Date 

10/09/95 10/11/95 

10/09/95 10/11/95 

10/09/95 10/11/95 

1D/09/95 10/11/95 

10/09/95 10/11/95 

' · • ,· •. 51-t2-s ·., • .~s.,, 10109/95· 10, .1/95 ? Cy~~i~j 
1' !. :r } . ._ .. ~ 4' ~.,-~' :r.~':, :•~t * ~ ,~,~t;~ • 

Cyanide 57·12·5 QCBLC9945-, ' 10709195 •10/1'1/95 

Cyani~ • .. , 
·-,' ' l .~ ~ - r ...,..,, ;,. t 

' : f'.µ ~5 .' ·, aca~5-.1 ~1 10/09/95 10/11/95 
-~ 'l} ' ... ~·<-~ J. 

Cyanide 57·12·5 QCBLJ::79945 · 1 10/09/95 10/11/95 

Cyanide 57-12·5 0CBu::79945 • 1 10/09/95 10/11/95 

Cyanide 57-12·5 QCBLr:79945·1 10/09/95 10/11/95 

Cyanide 57-12·5 QCBLJ::79945 • 1 10/09/95 10/11/95 

Cyanide 57·12·5 QCBL"79945· 1 10/09/95 10/11/95 

Cyanide 57-12·5 QCBL"79945 • 1 10/09/95 10/11/95 

BI-Il-00922 
Rev. 0 

Quanterra 
Emironmental 
Services 

s-.,Le Date : 09/29/95 
Receipt Date: 10/02/95 
Report Date : 10/16/95 

Detection 
Result Unit Qual • Li• it . Dfl. 

0.50 UG/G u 0.50 

0.49 UG/G u 0.49 

68 we 
1.82 UG/G 0.49 

0.50 UG/G u 0.50 

0.69 UG/G 0.50 

0.49 UG/G u 0.49 

1.68 UG/G 0.50 

1.'03 UG/G 0.50 

0.49 UG/G u 0.49 

0.50 UG/G u 0.50 

1 .05 UG/G 0.50 

0.50 UG/G u 0.50 

96 XREC 

~- ;·- . 

020 
-:-. /-:-: , ,,_ / .,_ 

00-6-e070· 
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Q11,111re,.,.,1 h1corpc1r,11ed 
13715 Riclc>r T,·,1il ,Y,mlz 
E.irrh Cit:c·. ,\ -/isso1m ci30-15 

31 .J 298-8500 Telc>phonc> 
31-1 298-875.7 fox 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

November 14. 1995 

Attention: Joan Kessner 

Project number/ 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

_ -;. 550.105 
Octc~ber 2: 1995 
Ten t lO) - ·­
Solid 
W0747 
Summary 

BHI-00922 
Rev. 0 

{/euanterra 
EmTl"fJIJf'fk!f,t:1/ 
S.:n-ic~ 

On October 2, 1995, ten (10) water samples were received by Quanterra, Richland and traruferred 
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 ID BIIlID Richland ID Matrix Date of Recei12t 
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 BOGNX5 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 BOGNY0 51001008 Solid 10/02/95 
9487-009 BOGNYl 51001009 Solid 10/02/95 
9487-010 BOGNY2 51001010 Solid 10/02/95 

OZ2 

H(Z(-.i ,z!~/;s 
- . - c~-_,.°)""1--.1:::::, -
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II. Analytical Results/ Methodology 

Bffi-00922 
Rev. 0 

(/!!uanterra 
Em-ironrrlffltal 

Ser,,ices 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification infonnation, 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. 

ill. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spik~ 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 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 

023 
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V. Comments 

BHl-00922 
Rev. 0 

Ill\ ~uanterra 
En,-ironmenr.1/ 
Services 

Percent solids was not determined for the samples in SDG W0747 . 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 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 ". 

OZtl 
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I!!~ ~uanterra 
Em-ironment:1/ 
Sen-ices 

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 ;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, -OOlDUP, -002, -003, -005, -006, -007, -009, and -010 were diluted for 
Bromide to reduce the interfering Nitrate peak on the ion chromatogram, resulting in a higher 
detection limit. 

ozs 
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Page 5 
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Rev. 0 

~"!\ ~uanterra 
En,"ironme1,cal 
Sen·icc5 

Due to the sample matrix, an extra 20 ml of CaCl2 above the suggested amount of 20 ml per 
the protocol was used to determine the pH using the EPA method 9045 on sample 9487-006. 

See NCM # SL-94-2090. 

·(;/tt..-~ 1-t\ .-...._: .. ~t.,fl• .. 

I certify that this data package.I.i's' ·m~ ~Qtnplial;iee-:· ~i~ the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee, as 

verified by the following signature. 

Project Manager 
e: i lpriceS\abbyda vclhanw07 4 7 . nar 
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Bechtel Hanford, Inc. 

Praloal Detlgnadon 
Cono111e R-val CherNlerlre11on 

le• Chool No. cR-
Sl~ppod To 

Ouentorre 
Poulblo Sample H1u1d1/R1m1rh 

Sptalal Htndllng end/or Slor•11• 
Cool 8 11 to 4 Dt IIH Ct11lu1 

SAMPLE ANALYSIS 

5100/D 
s. It No. Mitri•• 

Bo&-N'IC 1- OI t>S 

i3ot,-,J 'I" 3 01 D~ 

8D&-N K l>S 

l>o<:rt-J 'tC DS 

l,ol.,, N'i< L D~ 

J>~ 

Delo/Time 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Pege_l_ot ;.I. 

Dale Sam lid 

o1 -~'1 ·<\-5' 

Raoalvod By 

Compeny Conlocl 
Dave Enoke 

SampUng Looellon 
113-H Soler Ev 

0111111 Properly No. 

P11111v11lon 

Typo ol Conlelnor 

No. ol Contalntrl•I 

Volume 

,- r--..i 
: ) I X•--

l.U D 17 tJ I I 

14 z.., 

l'l~1 

l'f-s -

jt.f 0;,4 

Coal 

Ao 

)( 

Da11ffim1 

1111, 

ol 

Cool 

A- 0 

X. 
X 

)( 

J( 

I< 

Ol1po1ed By 

Cool 

X x 

Tolophono 
IJl·:1481 

SAF No, 
BH-108 

Method al Shipman! 

Dale Turnaround 
X Priority 

Normal 

Hind D1llv1r • Oov1rnm1n1 V1Ncl1 
8111 of lading/Air 1111 Na, 

Nano Nan• 

0 p 

1 u, .. 20ml. 

,~I\ 
01(:V 

>( 

X 
'i( 

y.. 

Dala/Tlmo 

Da11fT1m1 

Molll>/' 

I •W 
IE•­
IO•laM .......... 
W •W•ltt 
0 • Oil 
A •All i::c:::r=. '•'111-Wl•Wlfe 

b:~ 

'--0 
-.._J ......_ 
'->,J 
.c..n 
-l:: 
~ 

' ,,..J 
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.j 

Bechtel Hanford, Inc, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
ra11a.....Z...ot.L 

Del• Turnaround 

Colleolor D. ,3.,...,.,, :S Compenv Contacl Talephon, 
)( Prlorltv 

"'. ~ ... ,,. ,,,.,,,., . ""' .... -- . ~ - ~· .'T,'\1..- D•vaEncke 113-1411 Normal 

ProJ.at DHlgnellon Sampllng Looallon SAF No, 
Conorel• flemovol Che,Nterlrellon 113·H Soler Ev-o,.don 8a1ln Prolaot ug.101 

lo• ChHINo. ,.('I'-'? 
Fleld Logbook No. 

-112."2-I 
t.111hocl ol Shipment 

F'.=I Hand Delver • Governmenl V,Ncte 
Shipp.«! To 011111• Property No. 8111 ol Lading/Air 1111 No. 

Ou,nt•u• 
Po11lbl• lampla Hara1de/Remarlt1 PrHervellon Cool Cool Cool Cool Non, Nona 

Type ol Container A-o Ao Ao Ao 0 p 

No. ol Cont,lnarl•I 

' ' I I I ' &peolel Handling and/or 1101,111 Volume Cool S-'" 10 4 D,m .. , Cel1tu1 40ml. 80ml. 80ml. eon. 'Uter 20d. 

C,/)';_ ICP ~,c0'' SAMPU ANALYSIS LuY/t/'7 
Melale 

lncluda Anion• 

0/lt){; Super• SH Item S•• 11,m Aollwltv 
11108 cibt;.t· -j'~~ 2lelow loan 

Se..,..le No. Melrlx' Dale Siunnl,d Tlma 5 ...... 1.ct -. . ~.~ .-: - .. ) . ;,.,,»1lJtt 

Rnt...JJ'I(~ 01 D5 ~-'2-"l-'1S' ' Ill::. 7 ',( X ..,. )( >< '( 

., - -.1i., l<H· P4 s u ,_ ... 
Bo&r-J Yo Og DS o'\·2'\-4'.f{" l5i~ )( X. X )( X )( 

8017-,-.., '( I ltl P'S "". n-'i....-- /51'3 X ~ ')( I( )<. X 

go b-t-J 'i i-lD l>S O'f· Z1-'l5' I 1;; 15 'f. ,IJ 'f... / X· LI)( ';( X 

- IO'> 'J. [ oo' to oii 1001 
Sign/Print NemH SPECIAL INSTRUCTIONS M,_ 

llem I ·Anoint · ICF · · F, Cl, SO4. PO4, NO2, NO3, lormata and pH I •Sol 

ll1Unqul1hed Iv D•t•fflm• /, t. ~~~ e"'· D•t~• o«ut 
se • .,...,.,. 

'I~~ .t<- ~ ,,,.1.,c- or• ,_, 1.Jui.l-l•~ ; · -t(" 
IO•Sollil 

llem 2 • Gron Alph•. Gro11 Bela: u-2:14, ·235, ·231; To•H; Oanvn• Sp•o. SL• 611>dfe 

- - I C',._ D•t•/Tlm• fleo•lv•.ta.._ ~--~ D•••f'J:.. '.t-. 
W •W•te, 
0 • OIi 

r.. -;,,,,,.,M>H7·,,~,. ,J ~,1.:.., ~:,-or- Jtt..i ·-61!":1. ,,.,_ N ... A • No 

/ tl,Nnqulehad Iv O,1,mm• lleoelv•d By 
, 

Da1enfme 
OS•Dnom&ololo 
Cl • 0n.m Uqukh 
1 • n.w. 

Rellnqulehed By D•l•/Tlm• Reoelved By 
WI• Wipe 

Datamm, L • liq.Id 
Y •Y.-lion . lw • = 

· Reo•lved By Thie D•tenlm• 
.. 

· Dlepoeal Method O1,pond Bv 
' 

Dalefflm• 
~~ • I 

oo 
0 
\0 
N 
N 
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VALIDATION 
LEVEL: 

9?'13540.Z ~ 2- ~ . . ' 

WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

A 8 (V D 

BI-Il-00922 
Rev. 0 

E 

PROJECT: i~ 3--H f::asi t\ c~o DATA PACKAGE: t ,0!)70(_ "7- C9tZS 
VALIDATOR: 1~- G,2a-:e.©:N LAB: Q,u.J~+J~A DATE: (Z,/,5/'i'? 
CASE: SOG: 

ANALYSES PERFORMED 
~ Anion1/1C OT0C OT0X 0 TPH-418.1 Oil end Grene Alker.nity 

0 Ammonia 0 BOD/COD .'•: 3(chloride 0 Chromium-VI ):{pH ZJ'NOJN02 

18tSulfate 
- . ~. 

r/Phosphate OTDS • TKN •' 

• D D 
;t ., ,,, :, ~, 

r --" • ' 
; ~ 

SAMPLES/MATRIX GOG:,\J y z_ f n(1KJ X ~ _A✓.__ .__,.... 

(-fY f'Vt - --::; '-J /, (i ·,1/)[ I\ lH l' ·--J v mG I 1 XQ .., ~ \.) ' . 
q-Dc1 r-J 11 ~~ I r.7rf_· ,. ' v ..__() iv , .::- r I I ·0 ~ --....;;,J____, r_.. ..::) 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

~ t=cr (Y"'cc\---<.. :h, OJ 
D D 

tDGlJ 7' '-i bJ(--;lJXS 
4f:t,1 .. _r1 n (-?f;( \ , i-.1 I -✓ '. ,,, \ , i 

------------------------- -

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

,,,---J (. 
Yes~ N/A . . . . 

Comments: I c ,:__( 1,-,-------.-,----:----------------e,--,,------~-- --;-i--

f' 

_-_-h_...,,·U='--'-i ..... 1 ·- ~---....:....---.:...:::,,,.-.---i,.,,..;;...J-.J...!.....,._..u..__~__:.::::..,;;:.~:.....-1-..i..;.;!...;___:,__~.:.::.-.-.:~ ==-:-'.----....:.-~__;_i_:;.•'l_:__¥r<l~1 - Q_ S 
[ A 10 r _,,,,, 

G-89 
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WHC-SD-EN-SPP-OO2, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? 
Are initial calibration results acceptable? ••••.••••• 
Was a calibration check performed for all applicable analyses? 
Are calibration check results acceptable? 

Yes 
Yes 
Yes 
Yes 

BIIl-00922 
Rev. 0 

No ~ No · N/_A ,,, 

No ~ No 
Comments: ______________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? ••••• 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? ••••••• 
Are field/trip blank results acceptable? 
Comments: 

~No N/A 
~· Yes · No N/A 
'---". ~ -) . . : ~::Ya~ 

----------------------------

5. ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? .••••.•.••• 
Were LCS analyses performed at the required frequency? 
Are LCS recoveries acceptable? •••• 

r I\ • \ (,) 
Comments: ~ · 1-J <D, \(__ f' o/f·, ,~ 
~ KJ · ·~}2 ~ (-' = O! +✓-'~•\ (j,___~ rj),\ J 

i ;0 S ~ - (!__ 

(J h ,(J(\ I ,::.f). .~ . 

6: PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? ••••. 
Are laboratory duplicate sample RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

G-90 

~ .. -~ -~ 
Yes 

.. Yes 

No N/A 
No~ 

No~ 

No~) 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

BID-00922 
Rev. 0 

Comments: __________________________ _ 

7. ANALYTE QUANTITATION 

Was analyte ·· p,T'o~-~ifyf ,. . r . . ... Yes No,/'aj 
Comments: ______ ....,..... __ __, _____ _.__ ___________ ~ __ 

8. REPORTED RESULTS AND DETECTION LIMITS C::::::-". 
Are results reported for all requested analyses? , Yes ,,.' No N/A 

·------- . Are results supported in the raw data? • Yes No ,·-N/i;; 
Are results calculated properly? • • • • . Yes _ No \'--ifk ) 

~ - \ '----". 
Do results meet the CRDLs? < Yes } No N/A 

........ _ ,,,/ Comments: __________________________ _ 

A-25 
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OJ 
I ...... 

COMMENTS: 

FIELD SAMPLE 
IO 

v~O(:t\,~)t .:./ 
\ 

I v 

ANALYSIS 
TYPE 

f ·t :1C , , .;. :':..,Vy 
\.:1;:. ,, 't- .:.c,,. ? C c; 

r e( rv,t'./~(. 
r, \\.. , 
\ _' . / 

IIOLD ING TIME SUMMJ\~Y 

PREP. ANALYSIS 
DATE DATE DATE HOLDING HOLDING 
SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 
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MEMORANDUM 

BHI-00922 
Rev. 0 

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

December 21, 1995 

FR: Heidi Gregerson, Golder Associates Inc. \\!JJ1 
\ 

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

INTRODUCTION 

This memo presents the results 0£.data validation for the analysis specified below on data 
package W0747-QES preparaq by Quanterr~ Environmental Services. Sample information 
is provided in the following table. :::: -· · · ·· 

. ·; - -

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GNX7 TCLPMETALS DRUM SOLIDS 
B0GNY0 DRUM SOLIDS 
B0GNY2 SEE ATTACHMENT 4 DRUM SOLIDS 
B0GNY4 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. 

G-97 
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Data Package ID· W0747-OES Analvsjs: 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 w·ere identified durin·g 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 !CB 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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GLOSSARY OF DATA REPORTING QUALIFIERS 
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WHC-SD-EN-SPP-002, REV.2 

Glossary of Inorganic Data Reporting Qualifiers. 

BIIl-00922 
Rev. 0 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limi~~CRDL) but great{!r than the 
instrument detection limit (IDL). The associated·data should be con) id~tgd usable for 
decision making purposes. · · ;·? ·.!lt.f 

U-

UJ -

BJ -

J -

UR-

R-

.,. .1' ! 

Indicates the constituent was analyzed for and not detected. The concentration ·. · __ 
reported is the sample detection limit corrected for aliquot size, dilution an_d percent ·• 
solids (in the case of solid matrices) by the laboratory. The associ.i.ted data should be 
considered usable for decision making purposes . . . , 

,,, <.~ t '\ .. .. I II t. • ~4 ,., ... j '.. It; : : .. ·..,; "' ,~ .. H 

Indicates the ons itu nt was analyzeci fci"~and not detected. Due to a minor quality 
control deficiency identified.~uri g Jta 111alidation the concentration may not 
accurately reflect the sample-tletkctici . JirTl!t. ::nie associated data have been qualified 
as estimated but should be considered usable for decision making purposes; 

Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detec;tion 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

G-101 

004 



THIS· PAGE tNTENTIONA[Ly . . · 
LEFT BLANK 

G-102 

BHI-00922 
Rev. 0 

..... 
. . .... . --- .· 

· 1 - .' 



9?'13540 .. 2128 

-ATIACillyiENT 2 
,, ... : .. _; . ~ · .. 

· SUMMARY OF DATA QUALIFICATIONS 
' . ·.. , '- . ., 
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BHI-00922 
Rev. 0 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:W0747-QES REVIEWER: DATE: PAGEj_OF_l 
H. Gregerson 12-21-95 

COMMENTS: TCLP METALS 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

ARSENIC u .. ; ·. ~ B0GNY0 DETECTED IN ICB AT 
B0GNY4 A POSITIVE 

CONCENTRATION 

MERCURY UJ ALL SAMPLES HOLDING TIME 
EXCEEDED AND 
DETECTED IN THE 
!CB AT A POSITIVE 
CONCENTRATION 

. ~ ~ -1' t,,:.i.. "r,; .. ~ .... ;"': :.\ 
".\ .t'!;"'1 ,,,;. I":' 

• !."'if. ..... II 

,-: /·? .... .,,.,. I t• '· t ~ . di -

oos 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
' J . ., ~ I • 

• • l: 
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9 ..... 
0 
\0 

Validated Data Sunmrnry, Data Packai;e: W0747-QES 

Sample# B0GNX7 B0GNY0 D0GNY2 B0GNY4 

Date 9/29/95 9/29/95 9/29/95 10/2/95 

Location 

Depth . '.!:··. 
Type Drum Solid Drum Solid Drum Solid Drum Solid 
Comments TCLP TCLP TCLP TCLP 

!'ammeter Units Results Q Results Q Results Q Results Q 

ARSENIC UG/L 151.000 u 202.000 u 151 .000 u., 1.;:' 260.000 u 
· BARIUM UG/L 447.000 D 535.000 D 4S6.ooo llf ~ 54t,0Q0 13 

CADMIUM UG/L 16.300 B 18.900 B 9.200-l' t(. 1.::~ "9:SQO D 
CHROMIUM UG/L 106.000 298.000 ~ 14.800 l.f'- ,,.,.._ 304.000 

I.EAD UG/L 153.000 u 153.000 u 153.000 tit, ~- 153.000 u 
MERCURY UG/L 0.100 UJ 0.130 UJ ' 0.120 ur ' 0.110 UJ 
SELENIUM UG/L 170.000 u 351.000 B 170.00.g:,1 l[.; 'f:~ 170.poo u 
SILVER UG/L 24.000 u 24.000 u 32.200_· D.., ,-,,;f • ._ 24 .000 u 
The decim,11 places shown do not reflect the precision reported by the laborat~ :;, , _ -..fr, ~, r 

·· , t 7" - . , -

.... , 
-- --~ 
""~ .. 
·-. :i-, 

~ t:c 
~ e; 
• I 
oo 

0 
\0 
N 
N 

'-.(0 
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~ 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract : 550.105 

Lab Code : ITMO Case No.: SAS No.: --- ---

Blil-00922 
Rev. 0 

EPA SAMPLE NO. 

B0GNX7 

SDG No. : W0790 ----
Matrix (soil/water): WATER Lab Sample ID: P9487-006 

Level (low/med) : 

~ Solids: 

LOW 

0.0 

Date Received: 10/02/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte .. Concentration 
.. . 

7440-38-2 Arsenic 151 
7440-39-3 Barium - 447 
7440-43-9 Cadriliu~ ·-\.. l:.6 . 3' 
7440-47-3 Chromium' 106 
7439-92-1 Lead - .. ~63• , . 
7439-97-6 Mercury .. ' 0 .10' 
7782-49-2 Selenium 170 
7440-22-4 Silver - 24 . 0 --

-

Color Before: Clarity Before: 

Color After: Clarity After: 

Comments: 

FORM I - IN 

G-111 

C Q 

u 
B 
B 
'..., 
T:J' 
$ 
u 
u 
-
-
-
-
--
-
-
-- ' 
~ 

-
-
-
-
-
-

M 

·P 
pr 
p -p -p 
cv 
p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

(' 
~ -

Texture: 

Artifacts: 

TCLP 

009 1K:G :2/2ir15 
i}-000068 . 



U.S. EPA - CLP 

1 

BHI-00922 
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EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GNY0 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.105 1-- -
Lab Code: ITMO Case No.: SAS No.: SDG No. : W0790 --- --- ----
Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

Lab Sample ID: P9487-008 

Date Received: 10/02/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C . Q M 

7440-38-2 Arsenic 202 $ p 
7440-39-3 Barium - 535 -B p 
7440-43-9 Cadmiu~ 18.9 B p -
7440-47-3 Chromium 298 p -
7439-92-1 Lead ~ 153 u p -

' 7439-97-6 Mercury 0.13 { cv 
7782-49-2 Selenium 351 p 
7440-22-4 Silver - 24.0 u p --- -

- -
- -
- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artif;:.cts: 

Comments: 

FORM I - IN 
TCLP 

010 . ~ ,· - I ;J,: ' -;.,- J..."7 1,:;,.,Z, · ; -:, 
, I . 

. --G-O-o o o-6-s· 
G-112 



97/ 3C1t0 '! 3z '_ ,,J · I',".) 

BHl-00922 
Rev. 0 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 
B0GNY2 

I Lab Name: QUANTERRA_MO Contract : 550 .1 05 --
Lab Code: ITMO Case No.: SAS No .: SDG No. : W0790 -
Matrix (soil/water): WATER Lab Sample ID: P9487-0 10 

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 ,('\ 

(.>( 

7440-38-2 Arsenic 151 u p -
7440-39-3 Barium - 456 -B p 
7440-43 - 9 Cadmiu~ 9.2 u p -
7440-47-3 Chromium 14.8 u p -
7439-92-1 Lead - 153 u p -
7439-97-6 Mercury 0.12 }! cv i)._ 3" 
7782-49-2 Selenium 170 u p 
7440-22-4 Silver - 32.2 -B p -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

.. • - -
- -
- -
- -
- -
- -
- - I 

- - I 

Color Before: Clarity Before: Texture: 

Color After : Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

011 :.-111., :z;z. /,; ~ ' . ((.. '-, ( . ... .) 

--0-0-0·0-0-7-0-
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ________ _ Contract: 550.105 

SAS No . : Lab Code : ITMO Case No.: --- ---

Blll-00922 
Rev. 0 

EPA SAMPLE NO. 

B0GNY4 

SDG No. : W0790 ----
Matrix (soil/water): WATER 

Level (low/med): 

%" Solids: 

LOW 

0 . 0 

Lab Sample ID.: P9491-003 

Date Received: 10/03/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration 

7440-38-2 Arsenic 260 
7440-39-3 Barium - . 548 
7440-43-9 Cadmiu~ 9.8 
7440-47-3 Chromium 304 
7439-92-1 Lead - '153 . ' 
7439-97-6 Mercury 0.11 
7782-49-2 Selenium 170 
7440-22-4 Silver - 24.0 --

Color Before: Clarity Before: 

Color After: Clarity After : 

Comments: 

FORM I - IN 

G-114 

C Q 

E 
B ', 
B 

u 
!$ 
u 
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IJeuanterra 
Envin>tttndfr.lJ 

::i~f'l-ic:d 

Q 11ancerr11 i,1,orpormed 
I 3 715 Rider Tr,1il Ncmli 
forth City, ,\/isso11n 630-15 

31./ 298-8566 Teleplio11, 
3 I .J 298-8757 Fax 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

November 16. 1995 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

CERTIF1CATE OF ANALYSIS 

550.105 

. ' ,-. .,,­.. .. · ., 

October 2 and 3, 1995 
Four (4) 
Solid 
W0790 
Summary 

" -~· . ., 

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 ID numbers corresponding to their specific client ID's: 

St Louis ID BHIID Richland ID Matrix 
9487-006 BOGNX7 51001006 Solid 
9487-007 BOGNY0 51001008 Solid 
9487-010 BOGNY2 51001010 Solid 
9491-003 BOGNY4 51003403 Solid 

This repon contains only the data for the additional analyses. 

II. Analytical Results/ Methodology 

Date of Receipt 
10/02/95 
10/02/95 
10/02/95 
10/03/95 

Original SDG 
W0747 
W0747 
W0747 
W0751 

The analytical results for this repon are presented by analytical test. Each set of data includes 
sample identification information. analytical results and the appropriate detection limits. 
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Bechtel Hanford Incorporated 
November 16, 1995 
Project Nwnber: 550.105 
SDG: W0790 
Page 2 

BID-00922 
Rev. 0 

'Jeuanterra 
Environmcnral 
Scni ces 

Analyses requested: ICP metals by EPA method 6010 and Mercury by EPA-method 7470 after 
TCLP extraction by EPA method 1311 . 

ill. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 

IV. Definitions 

The following codes are used to denote laboratory quality conttol samples and can be found in the 
data swnmary section of this repon: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Gontrol Sample. Blank Spike 

V. Comments 

Samples 9487-006, 9487-008, 9487-010 and 9491-003 required dilutior. due to 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. 
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Project Nwnber: 550.105 
SDG: W0790 
Page 3 

BID-00922 
Rev. 0 

~}\ ~uanterra 
Environmenral 
Services 

I certify that this data package _is in compliance with the SOW, both technically and for 

co_mpleteness. fa'.' ~jr·°r& ?; t~_•·fq,~.itJ\6~ -d¢~~1e;'d\~~~~~- ~ ~i,J~ase of the data contained in 
this hard copy data pac age has been autfioti!ed by·'-the?Lab'Or.ltory ,Manager or a des1gnee. as 
verified by the following signa'·:•~it t 

. , ~ 

Project Manager 
Quanterra Environmental Services, St. Louis 
e: I lpnceS\abbydavelhanw0790. nar 

018 
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0 -N ....... 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page _/_ ol ;.-1. 

Dete Turnwound 

Coltealar P. ,~Ov.>t'I' '> Company Conlac:I Telephona 
XPrlorlty 

.-A , llt~t. /J. ~- w ...... - A ........ P . 51 , roi..-, D-Encl<a 373-1411 Nonnel 

Praleot Detlgnellon s....,ung Looallon SAF No. 
Conorata Ramovel Chereotarlretlon 11:1-H Sofer Ev.,orellon lelln Prolacl BH-108 

lea ChHt No"c:£· '1 Reid Logbook No. / Method ol lhlpmanl 
E.l=l - II 33- Hand Dallvar • Govarnmant Vehlcla 

Shipped To Oll•lla P1op111y No. SHI ol Lading/Air Bil No. 
Qu1nlerr• 

Po• -lbla 8ampl1 Hara1d1/Ramart<a Pr• Hrvatlon Cool Cool Cool Cool 
~· ..... 

N'ona Nona 

Typa ol Con1aln11 Ao Ft G Ao ll G . G p 

No. ol Conlalnarl•I 1 1 1 1 1 • 1 
6p1elll Handling end/or Slorega Voluma Cool s-..a .. to 4 DaataH Cel1lu• 40ml. IO ml. IO ml. IO ml. 1 u,., , 20ml. 

)fi_. •r~· 16 oj'. ft:. o•, Joo.;~ ·vn M11ala 
/ Anion, 01( ~- . . ; .... 

SAMPLE ANALYSIS 

l001JLJ 1! 
. 

nclude 

~J!Ol'/D Supar· SHllam Sea Item Aadvlty 
treoa 1 a.iow ~vanlde Sulllda 2Mow loan 

S......Je No. Metrl•• Deta S""""'led Tlma &~led .. , . ~ ... . 

VI ' )<. ::'-
. 

Bo&-rJY- 1- DS di · ::t't -'\-5" I ~'I<; ~ X. )( ·x. )( 

OOb"N)c 3 Ol D~ dl-n·'\'> /"iolf )( X X 
.. ,· 

~ X. L. )( 

B"&t-J K 4 U_:3 C>S O't-ic\ ·'15 I r..f Z.o X X X X X K 
ioe:rtJ'iC5 Ot/ PS o<\- Z'\-'15 1•H1 )( X )<. X X X 

13<>1.:rtJ',(' 05 D~ di - 2.9 -<ij" l'f-s~ X '1< 
"' X )( 'I( ... l>~ ll'f- 2'\-iS" '",;-9 ~ )c "' ~ I ;_ ll )< )( . y.. 

Sign/Print Namu lloW 

' 
'" 

Item 1 • Anoln1 · ICF · · F. Cl, 504, P04. N02, N03. lo1m11a and pH · •• Sol 
R1llnqul1h•cl By IE•-

SPECIAL INSTRUCTIONS ~ 

Data/Tm~ ~ c,..._• Oata/Tlme (.)J'P'i 
Ir- 11- - '" - ~ -1r. 0101 · I/':'/. ,·! ,.,,,1 •I,., /1'1-..1 - f r llom 2 · OroH Alph1, GroH Bola; u-234, -236. -238: Tc -99; Gamm• Spoo. 

10• .... a • .....,. 
R - ~ ~ Data/Time 
,r- --~ 4JJ.I.A-'.,.I ,c>-.2-~,-

/ R1llnqul1hed By Dall/Time 

Rallnqul1h1d By Oata/Tlma 

; ·: Rac• lvad Bv 

Dlapo• II Method 

µ 1~{-, Icy:.~ (/1':..~ 
&0-000-1-4 -

.tlor,alv•• Ry ~ k-•I~ ~ 

Racelv1d By ' 

R• otlved By 

TIii• 

o/i~a 
W •W•I• 

,,. C. 1/3:J 
0 • Oil ,. .,.., 

D11e/Tlma ~=t:::r=. 
I • llaew 

Da1,mm1 
WI •Wipe 
l ....... 

. V •V....,_. .. ·,.;,,:-
Dat1(Tlma 

D11pooed Bv DalefTlmo 

I 

i 

~ 

~ co 
~ e; 
• I 

00 
0 
\0 
N 
N 

'-..0 
-......i --{.,>,J 
u1 
-= E::) 
JJ, 
:f'-,.J 
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N 

'•11• --2....01-L 
Bechlel Henford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Dal• Turna,ound 
X Priority 

Colleotor D. ,3.,o.JT, ~ Company Conl• ol T•l•phone Normal 
tit, ~.,i,. Ii-,.,,,,. ·"'. "ft. -- r-... ~f,T,'11., ..... Dave Encb 373-3411 

Projeot D•• lgn• tlon S•mpllno looadon SAFNo. 
Conor• t• Removal Ch• raol•rh•tfon 113·H Solar Ev•or• don l • tln l',oltot 816-100 

lo• ChHINo. 
, -(,ft:? 

Flald Logbook No. ' M•lhod of Shipment 
FC/ -11 ~:;, - I Hand D• Uv•r • Gov• rnm•nt V•hlcl• 

Shipped To 011•11• Property No. 11111 ol lading/Air 8111 No. 
Ou•nteu• 

1'011lbl• ,..,.,,. H• zard11Rem• rk• Pr• Hrv•tlon Cool Cool Cool Cool None None 

Type ol Conleln• r A-o f\ G Ao Ao G p ---
No. ol Contelne1l1I 1 I I 1 I 1 

Special Hendllng end/or llo, ... 
Volume 

Cool S--'• 1 to 4 D•arH1 Celelu1 40ml. 80ml. 80ml. eom1. 'u,., 20ml. 
C,( y, __ ICP ~ ,i,-01 \ 
Lu'' /1/'l 

Melel, 
SAMPLE ANALYSIS · lncluda Anlont 5 /(i;J{; Super- SHll•m s .. 11.m Aotlvlly 

tr•o• I l •low Cv• nlde Sullld• 2lelow loan 
S-l• No. M••rl•• Dela 1----'ad Tim• S-'ad ·i: 

. ;. ; 
• ·~ •❖ : .. ... •: . : ~:• 

Bob-µ')(~ v1 DS 0'1·2"'·'i5 11/::.1 'i. X y.. 'X >< X 
., _ - 1(i.,/4~ P4 S --·r,,-•'-1,,._ 

Bo1:rr-J Yo 0~ D:> D~·Z"\4~ 15/5 )( X. X X X X 
Sob-t•--"{ I ltl IY.> CJ'\ . i-t-'i-:- /!>, 3 X )(. )( >< )(_ )< 

gob-tJ 'i 1--ID l>S o, - Z'l -'15 /515 'f. ,'/ )(.. J X I i,J )( )( >< 
lo'> 1 I oo• /ou' IOJl - Sign/Print NamH SPECIAL INSTRUCTIONS ....... 

. 
11am I • Anoint · ICF •• F. Cl. S04. P94, N02, N03. formal• end pH . • •Sol 

Rallnqul•had By IE• s..n,.,. DalefTime /, ~~~ er• · D••~lrne osoT 
~1~.H----.... J,1. _').tC- Ofo'I, . 1.J<~i IJ._ • ·.1-t(' 10•-

11am 2 • Gro11 Alpha. GroH Bale; u-234, -23&, -231; Tc-99; Gamm• Spec. ··~ 
0 
\d 
JJ 

/ 

- -- ., ~ D•••/llme r.u.7/ J.Dnl'7 -✓~,. d A,,__;, ,__ :2-9r J/'j;,/ 
tl•llnqul•had By Det•/llme 

Rallnqulthad By D•t•fTim• 

•=:"" 
HLJJ 1-z/zi/1s 

-0000015 

"eoelv...i •~ ~--~ . .,._"""' 
Reoelvad Bv 

, 

Reoelved 8y 

Tide 

D•t•~- •~. 
w • w .... 
0 • 01 

a,, ~/ ,. •Nr 

D• t•nfm• 
,. 1::1:::r=. 

' • n.-.. W'Jl•W.-
D• le/Tlme L ........ 

" • v...-. . -~--0,,.n1me 

DltpoHcl Bv D•l•ITlm• ~~ 
• I 
oo 

0 

'° N 
N 



Bochtol Henford , Inc . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
P•o• _J__ ol - ~ 

D••• Turnaround 
X Priorily 

Collaclor Company Conlacl Telephone 
Normol n P.~ .. .,,,_, ,h rJ-1 LIL ·- Dave Encko 373 -3461 

P1ojoc1 Oosigna ' on Sampling Localion SAF No. 
Concrollli Aomovel Chorocloriralion 183-H Solar Evopo1a1ion Basin P1oioc1 895-106 

Ice Cho51 No. ,U ?) Field Loobook No. Molhod of Shipment 
:v, .;;i Hand Deliver • Government Vehicle 

Shipped To Oflaila Properly No . Bill of lading/Air Bill No. 
11-'fif. Ouanlerra ,ti/A-

Po••ible Sample Hazarde/Romerk• Proservation Cool Cool Cool Cool Nona None . 
Type ol Container A, G 1k f}-G (¼-G t.,., G p . 
No. ol Con1alna1f•I 

. ,. 
1 1 1 1 Jo'?'~,.-: 1 1 

Spociol Hondling and/01 S101age 
~.,,.-

Copl Somoln lo 4 Dooroe• Celolua Volume 40ml. 60ml. 60 ml. 60 ,:.;:- 1 Lite, 20 ml . 

ic,~ /l)ot; 1/0~ .~ t> 9Y.i Metal, - /oo ~ I ~ .... -,. 
5°/0C '35 

SAMPLE ANALYSIS Include Anions 
'· Supc, Su hon i t°' '1 Seo horn Aclilllly .... ~ .-: 

I tree, 1 Balow Cvanid, ' Sulfid, 2 Bolow Scan 

Sanmlo No. MalrlK' Dela Sampled Time Sampled ·:@::icmX :=Jit'JtNtr .·,.:,."_; ,,;,:, ,:,:,> 

9 -N 

Pv-.uJ xq D<. kl-? - -,-;- .l:.'t"\<" ✓ ✓ ✓ 
' :,:~ • , 

✓ ✓ cl .... > . ·~ . 

A-It"-"-t·r~ 0< /o-2.-1.<";' /~~o ✓ V ✓ Q/ \ .. // v' 't. 
w 

&r-t.J'/l/ D<;. /o-Z-9., l:?S:~ ✓ ✓ ✓ 
,1::- ;:; ·~• IT. 

y' ✓ Ii :-, ,.. 'l 

fJ..':Jt. AIY~ If\- '2-'J~ /~lo ✓ ✓ ✓ 
) ,, 

✓ ✓ '( nc; ✓ , .. 

Bcr,NVC /) ..... lo-z -5'" /<//o r/ ..( ✓ v i'.;, ✓ ✓ s 
/), /'V._ A JV'J. o ... /0-1--"J< /4':l.~ ,I\ V v ., ✓ I/ ✓-1: ✓ ✓ ~ 

·~H~lijtsre9iiiJ:ite!1 Sign/Print Nome• SPECIAL INSTRUCTIONS "<'::·';· MolN° 

hem 1 · Anoin• • ICF .. f, Cl. 504, PO( N02, N03 , formate and pH s • Soil 

1

!.91in~ui!he1d.By .'fl._ A, J>~~••ITim• 
,,,.,. _.,~ Received By l> 5t • .:n>I- Date/Time SE• S.dimenC 
/~ D_ I c'n • 1t'f2.L •~•'> •~,S' ,,on llom 2 · Grou Alpha, Grou Bola; u-234 , · 235 , •238; Tc-89; Gemme Speo . 

SO• Solid 
SI. • 51"49• 

~inqui1h'!-'l£~~...:,1._;:;;-4 Dela/Time 

''"" ~i~~ <5<:v Dela/Time ll'f(J 
w • w,,., 
0 • °'' L ~ ,o .. ,, ,.i.,, ,, ~✓- ✓J .i.1.,, .,,,._ ,.,,- ,. . ,.. 

~£~~ e;;,ee. Dale/Time /.,(' , /( ·, ~•"'•d B~:Z'~~~,mm• ?- ,. ~ / 0 c:~ 
OS•Dfum ~1 
ot. • O.um liqukl1 

A.- ,,1 . J>-- • ""' .3-,r ✓- ~ , / '// -'- ✓v,- -t;?• ) ~;,~~ . / ;.., ✓p, -;,, r·..P,........./l-..--- T • Tlnu• 

/ 'Relinquished By Dato/Time Aacoivod By ,,,/ Dole/Tim• SP& Wo'f-SI 
Wl•Wi,-
l • llojokl 
V • V-eet..bon .. ~· 

:tl.tt:~~k~illl1I Received By Tille ...,,. Date/Tim• 

;
1tp1f ~J.t.rf1~k111 

Diopo• ol Melhod Dlepoaed By Dale/Tim• 

~~ , I 

00 
0 
\0 
N 
N 

'--0 
~ 
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9713540.2~40 
WHC-SD-EN-SPP-OO2, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

BID-00922 
Rev. 0 

-
VALIDATION A 8 CV D E 
LEVEL: 

~-;? ·1 
PROJECT: \<[;5-H ~5)n Dex 0 DATA PACKAGE: i JJ()747- (/c:-~ 
VALIDATOR: H. (.~{fbJ2i~N LAB: l\J. CdJTP<c (2_{4 

CASE: SDG: 

ANALYSES PERFORMED 
• CLP/ICP D CLP/GFAA D CLP/Hg D CLP/Cyanide 

0 SW-846/ICP 0 SW-846/GFAA 0 SW-846/Hg D SW-846 
Cyanide 

SAMPLES/MATRIX ti\( \ ~ ... .., -A.J -:-; ,,_j Y, I (rv_~~n . ;_~._ I I : ·._.. 

' ., .,-, -·-·---:'~-
- t J .) r·, '· '--~ I"-. \"; or-.u_r"\ SC •oc _;Lt , ~ 

, .. 

' • ~,:, fi ,: f' ~ .. ).,;~\ :,· . ; < 
. .. , ... I 

• ··•· . .. 
! :~: . ' . 

. ! ' ' .. t . ' , 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

DATE: 1"2/. . 117-' . ;'_. ,! f '.I;--::; 
,:.,......,,,- - . '. 

' 

p . I (!j_f U;_ ~d s D 

D D 

A'Y-\ \'/"7 ·, 1 -... I '--J .__ f-{X:-tJVu ... , I I : l 

'· 

---------------------------

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

. . . . . . . . . 
. '° . . ---:-\--;I---::-:. ---------=-------------~o . 
\ l ----r h ~. /"\ t\ . ,·1 · 1 r: C), ~ (' .r1. g I-\ ., 1. _.,_ i ot~ . <? 'I c -f-fJ &( d , 

' .. (' 

(') r /) { L' ....,~:.JY f r\ + f' . 

/) .1:,i (~ i l--; < -1·,, C . . t_,} ~ ' ·-,e e 

OZ1 
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WHC-SD-EN-SPP-002, Rev. 2 
BHI-00922 
Rev. 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •••• Yes 
Are initial calibrations acceptable? ••••••••••••• Yes 
Are ICP interference checks acceptable? ••••• · ••••••• Yes 
Were ICV and CCV checks performed on all instruments? ••••• Yes 
Are ICV and CCV checks acceptable? . . . . . . . . . . . ••• Yes 

No~ 
No (iii) 
No ·~ 
No~ 
No c5fy 

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all 
Are ICB and CCB results acceptable? •• · • 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? 
Were field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 

/\ /"I i 
I ( ' ./" 

applicable analyses? €',No N/A 
. --<.:"~· •••••••. •• · •. Yes~ N/A 

. • . . . . . . ( Yes') No N/ A 
~ . • • • • • • • • / Yes_) No N/A 

\ --- ~ 
. • • . Yes \__~/ J!-_A\ 
••••••.•. Yes No i_ N/A ) 

'---·-

11 ( ,,.,./ . L.;::,o! 
I . . U , , , <, •. , ~> 

('\ 
'·, ',?/ 

> ' - \ 11 -(l . -1:::;I •, I · /1 l I ·: J ,: V) I J) k'1 . :::> . 

5. ACCURACY 

Were spike samples analyzed? ~ •••••••••••••••• -~ No 
Are spike sample recoveries acceptable? ••••••••••• •/ Yes I No 
Were laboratory control samples (LCS) analyzed? •••••••. ~o 
Are LCS recoveries accept ab 1 e? • • • • • • • • • • • . • • ~10 

Comments: 

N/A 
N/A 
N/A 
N/A 

-----------------------------
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WHC-SD-EN-SPP-OO2. Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •• ••• • ••• 
Are laboratory duplicate samples RPO values acceptable? • 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %D values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

;;:;-. ', 

-~ 
• , Yes ,: 

. ~ ( 
Yes 

. Yes 
• Yes 

No N/A 

No N/A 

No _~ : 
\....~ No , · IJi,.a.!.._ 

Noqj_-2. 

No ·' N/A 
'-._.:____.- · Comments: __________________________ _ 

7. FURNACE AA QUALITY CONTROL 
' ; ' ~ " "'~ . ,..,h ..... I ,:y .;. • I( .. ~ ~; ,,. 

Were duplicate . _J__e~ f Qn~~p.e t o'rift~q -~f·.r.eq~fr!:!dl' ~. -; ;' ~~ :.f' . . Yes 
Are duplicate injection %RS~1 Y~\ ~_es, -~_Fcep~ bl e? 
Were analytical spikes perl ~ ea-1,a·i ''teqJir'ed? -: 
Are analytical spike recoveries acceptable? 
Was MSA performed as requi -red? 
Are MSA results acceptable? •• • 

• Yes 
Yes 
Yes 
Yes 

. • Yes 
Comments: __________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? 
Comments: 

•. _Y~~-- No N/A . ...... ---..._ 
No _:~~ -• Yes 

• • _.Y~s~ No \__ ~N//AA_;, 
• ~ Yes _ No 

---------------------------
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0 
l\l 
~ 

co 
I ._. 

COMMENTS: 

FIELD SAMPLE 
ID 

ANALYSIS 
TYPE 

. '· '\ \l I . .J,~ I .' 
I • ' . _,, 

D/\TE 
SAMPLED 

IIOLD ING TIME SUMM/\llY 

0/\TE 
Pf!EP/\RED 
, . _' '"'·,, ... _ 
l \ /,.,:.7 /•·~-:-...:.) 

I 
! 

DATE 
ANAL'(?ED 

····fl~ 

",f.'."'• -. ~; 

fL·· :;;z· 

'1-t-.~ .... .. ,,,._ ·. 

~$ .:.\:t ' -

. ., 

-
PllEP. 
HOLDING 
TIME, DAYS 

-~Q 
,_-.:,. -:. ) 

--;, Q .~.:...., . ) 

- 7 <?, 
( .. , .) 

·-) c:=--
(_) ) 

.-;,g 
,._ / 

.-'7 (> 

. "-:JY) 

.Z,~ 
.. --·; t---::':--;, 
' ,:::, . / 

-
PJ\GE. \ or-_j_ 

/\NALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

-"?Q 
'{',f-'•/lJ ---S I ' \ , _) -. 

-74 '-0 

if1 {)(lJ "-3 .. :":> .,._,;, 
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Lab Name: QUANTERRA_MO ______ _ Contract: 550.105 
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Rev. 0 

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0790 ----
Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial i -~ f ;. ,·~_t \-· ( .. i"I ... -~ .. · .. ;~ ', -{ , . .,,.:- ft:.·-~ c-,. t " ~. 
Calib. ,•J Goh:tr'. inui(ng ,., cal.1.b:d 1t'ion h ./ i, , .. ( ~ Prepa -,r;,._..,._'f . - -:-: 

Blank BJ.aq~ (~g/j,,),.,.,; : ration 
Analyte (ug/L) C 1 - 3 C Blank C M C,Y \ . 4 .'-:\,.2 I' -~ l, " l c, {• .. • f". ' ••• 

-
Arsenic 

~,.L 
B 45.4 B 37.7 u 37.7 u 37.700 u ~ 

Barium - u -. -. - . · o.8 - - - -- 0.9 - B -- 0.800 u p -u 0.9 B 
Cadmiu~ 2.3 - u 2.3 - u 2.8 - B 2.3 - u 2 . 300 u p -
Chromium 3.7 - u --~ 3 . ;-J-:"° ' ·'u -3.7 u 3.7 - u 3.700 u p -
Lead - 38.2 - u 38.2- u - 38.2 - u 38.200 u p -38.2 u 
u~rcury --- --:--..- B -- 0.1 B -- 0.1 - u -- 0.1 - u -- 0. 100 B cv (" 0 . 1 ....L - - - -.lenium 4 2----:G u 42.6 u 42.6 u 42.6 u 42.600 u p 
-=>ilver - -- 6.0 u -- 6.0 - -- - -- - u -- 6.000 u p -u 6.0 u 6.0 -- - - - - -

- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - ~ - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --

1
11 1·111 , -- \ (, s I " -1 _--.....--~VV\(,,, .__( 
, .> l'\ <A \ 

,_. FORM III - IN 
TCLP 
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MEMORANDUM 

Blil-00922 
Rev. 0 

TO: 183-H Basin D&D, Surface Removal Characterization Project QA Record December 21, 1995 

FR: 

RE: 

.1 I 
Heidi Gregerson, Golder Associates Inc. y,,, ,.,,,., 

'· 11'"''-f 

RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0747-QES (943-1610.111 747RAD.HB) 

INTRODUCTION •·,.., 

This memo presents the results of aata vaJidati9n for the an~.Yysis SP,e½ified below on data 
package W0747-QES prepared by Quanferra Envfronmental Services. Sample information 
is provided in the following table. . -.- _; 

, . _;--,... I? . 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GNX2 RADIOCHEMISTRY DRUM SOLID 
B0GNX3 DRUM SOLID 
B0GNX4 SEE ATTACHMENT 4 DRUM SOLID 
B0GNX5 DRUM SOLID 
B0GNX6 DRUM SOLID 
B0GNX7 DRUM SOLID 
B0GNX8 DRUM SOLID 
B0GNY0 DRUM SOLID 
B0GNYI 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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Data Package ID· W0747-OES Analysis· RADIOCHEMISTRY 

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 results 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 

Reported sample results which are less than the minimum detectable activity 
(MDA) have been qualified as undetected (U) on the laboratory results form 
(see Attachment 3). 

002 
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REFERENCES 

Analysis· RADIOCHEMISTRY 
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WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 1, 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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ATTACHMENT 1 

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

BID-00922 
Rev. 0 

Indicates the constituent was analyzed Jar, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
sample result corrected for sample aliquot size, dilution factors and percent solids (in 
the case of solid matrices) by the laboratory. The associated data should be considered 
usable for decision making purposes. 

Indicates the constituent was analyzed for and was not detected at a concentration 
above the MDA. Due to a quality control deficiency identified during data validation, 
the r~ult rep~'te1 ~~y .n~t ac~ll\ateJ.)f r~fle_ct . 'f a~~f~~111~entration. The 
associate ~!~is~':11~ ~ ~co~s~fl,e~!-d';"~~~?~ Jo~. cleas1dn mak,ing purposes. 

Indicates the constitue~t~W l~~~~:ftJ~i~&:~ite'cted. The concentration reported 
is qualified as estimated cfu~ to' a q~ ality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 
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WHC-SD-EN-SPP-002, REV) 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0747-QES REVIEWER: DATE: 
H. Gregerson 12-21-95 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANAL YrE QUALIFIER SAMPLES 
AFFECTED 

U-235 (ALPHA SPEC) R ALL SAMPLES 

. I ·:,rA~~ ~>iMPLES U-238DI:J} ' , · ,. ;.' 1"', ~ .'' ,' ' Ir • ',. • 1\ ..: •• ;. "' j l ,':· .,..,•-i:_ r . , ., ·,' "I ~~ · ' .., ~ }.{ \- .. ~~,·l-.•~~~·.t i •.• .. ~ I:' I : , °' . ·-' . -~ 'e ~• ,.-, .I . ,. . .. ~ ;,.: . . . .. ; ~· 
,. '. ~·; ·\·" ;~,-. ~ Y •. ., ~,, .. r 

,. .. 
' 
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LCS RECOVERY WAS 
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ATTACHMENT 3 

QUALIFitd Qi\iksu1v1Mkfr' a~d1t™N0't ATED l$00MTORY REPORTS 
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V,1lid,11 ed D.ila Summary Dala Package· W0747-QES 

Sample# BOGNX2 130GNX3 130GNX4 
Dale 9/29/95 9/29/95 9/29/95 

Localion 

Deplh . 

Type Drum Solid Drum Solid Drum Solid 
Commenls 

Parameler Units Resulls Q Resulls Q Results Q 
URANIUM-235 pCVG 2.500 R 1.240 R 3.360 R 
URANIUM-234 pCVG 19.900 9.570 28.700 

URANIUM-238DA pCVG 16.700 10.300 24.000 

DERYLLIUM-7 pCVG 0.435 
COBA LT-SB pCVG 0.001 u -0.001 u -0.003 u 
COBALT-60 pCVG 0.007 0.004 u 0.121 

CESIUM-137DA pCVG 0.130 0.120 3.100 
EUROPIUM-152 pCVG 0.000 u I 0.004 u -0.040 u 
EUROPIUM-154 pCVG 0.008 u 0.005 u -0.029 u 
EUROPIUM-155 pCVG 0.014 u 0.008 u 0.094 

IRON-59 pCVG 0.004 u 0.003 u O.otl u 
POTASSIUM-40 pCVG 0.937 2.390 9.420 

RADIUM-224DA pCVG 0.038 0.102 0.437 
RADIUM-226DA pCVG 0.047 0.124 0.327 
RADIUM-228DA pCVG O.D38 0.124 0.404 

URANIUM-235 pCVG 0.095 0.130 1.210 
URANIUM-238DLP pCVG 0.399 J 1.470 J 17.600 J 

GROSS ALPHA pCVG 25.400 16.900 34.400 
GROSS BETA pCVG 39.500 72.000 63.000 

TECHNETIUM-99 pCVG 39.700 440.000 93.500 
The d ecimal places shown do not reflect the precision reported by the laboratory. 

0 
0 
~ -

DOGNXS BOGNX6 

9/29/95 9/29/95 

Drum Solid o ·(umSolicl 

Results Q Resulls Q 
45.800 R ' 5.010 R 

458.000 63.100 
329.000 45.400 

0.089 
0.001 u ';;-~_0.007 u 
0.017 • ' -.-·0.01 ff U 

0.062 :: • 1i'.os3';.>. 

(J.003 u :0.003 u ·- .·. 
-0.001 u ·; G.014 u 
0.134 -· o.oss 

-0.011 u - -0.006 u 
• .. 

3.480 4 ,590 

0.169 ll.i 22 
0.185 :0.197 ... . 

0.211 
2.170 -··· ~ 1.340 

16.300 J - 11.800 l 
159.000 - -:62.000 

170.000 76.000 
25.600 24.600 

DUGNX7 

9/29/95 

Drum Solid 

Results Q 
5.720 R 

54.200 

41.600 

0.002 u 
0.020 

0.095 
-0.012 u 
0.016 u 
0.019 u 

-0.003 u 
5.770 

0.154 
0.168 
0.153 

0.686 

4.830 J 
58.900 

65.500 

56.100 

BOGNX8 
9/29/95 

Drum Solid 

Results Q 
5.670 R 

55.900 
39.900 

0.122 

-0.001 u 
0.008 u 
0.031 

-0.013 u 
-0.012 u 
0.094 

0.008 u 
4.230 

0.223 
0.264 

0.211 
1.210 

11.400 J 
58.100 

63.700 

19.100 

~ 
--..J --6,...., 
'-11 
-C 
k~ ... 
'f',.) 



Validated Data Summary, Data Package: W0747-QES 

Sample# BOGNYO BOGNYl 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 0.536 R 6.290 R 1.810 R 
URANIUM-234 pCi/G 5.930 65.600 16.900 

URANIUM-238DA pCilG 5.110 46.500 15.400 

BERYLLIUM-7 pCi/G 0.082 
COBALT-58 pCi/G 0.003 u -0.007 u 0.005 u 
COBALT-60 pCi/G 0.031 0.012 u 0.015 u 

CESIUM-137DA pCi/G 0.483 0.205 
' 

0.388 
EUROPIUM-152 pCi/G -0.005 u -0.011 u -0.011 u 
EUROPJUM-154 pCi/G 0.008 u 0.020 u -0.016 u 
EUROPIUM-155 pCi/G 0.028 u 0.121 0.059 

IRON-59 pCi/G 0.001 u -0.015 u -0.019 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-238D LP pCi/G 0.579 J 22.800 J 9.000 J 

GROSS ALPHA pCi/G 13.300 77.400 19.000 
GROSS BETA pCi/G 22.000 86.200 58.100 

TECHNETJUM-99 pCi/G 34.900 25.100 199.000 
. . 

The decimal places shown do not reflect the preas1on reported by the laboratory . 

'I ( d l,, 11 ·: I -11 . 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE 10: 51001101 MATRIX: OTHER 

CLIENT ID: B0GNX2 DATE RECEIVED: 1012/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) 

'-"' 
ERROR (2 s) MCA UNIT YIELD NUMBER 

U-235 2.S0E+00 f, NIA 5.8E-01 4.85E-02 pCilg 45.90% RD3234 

U-234 1.99E+01 8.SE-01 4 .1E+00 5.39E-02 pCilg 45.90% RD3234 

U-238DA 1.67E+01 7 .8E-01 3.4E+00 4.85E-02 pCilg 45.90% RD3234 

CO-58 1.18E-03 tj 2.2E-03 2.2E-03 4.09E-03 pCilg NIA RD3219 

CO-60 6.64E-03 2.8E-03 2.9E-03 6.15E-03 pCi/g NIA RD3219 

CS-137DA 1.30E-01 9.1E-03 1.SE-02 NIA pCi/g NIA RD3219 

EU-152 3.72E-04 'J, 7.1E-03 7.1 E-03 1.18E-02 pCi/g NIA RD3219 

EU-154 7.82E-03 ). 7.3E-03 7.3E-03 1.43E-02 pCilg NIA RD3219 

EU-155 1.42E-02 :} 9.8E-03 9.8E-03 1.66E-02 pCi/g NIA RD3219 

FE-59 3.73E-03 i, 1
, 4.SE-03 4.SE-03 8.66E-03 pCi/g NIA RD3219 

K-40 9.37E-01 9.2E-02 1.3E-01 NIA pCilg NIA R03219 

RA-224DA 3.83E-02 7.BE-03 8.7E-03 NIA pCilg NIA RD3219 

RA-226DA 4.70E-02 1.0E-02 1.1 E-02 NIA pCilg NIA RD3219 

RA-228DA 3.75E-02 1.3E-02 1.3E-02 NIA pCilg NIA RD3219 

U-235 9.54E~02 3.1E-02" 3.3E-02 NIA pCilg NIA RD3219 

U-238DLP 3.99E-01 J 1.9E-01 i 2.0E-01 NIA pCi/g NIA RD3219 

ALPHA 2.54E+01 7.0E+00 7.SE+00 4.75E+00 pCi/g 100.00% RD3222 

BETA 3.95E+01 4.4E+00 5.1E+00 3.70E+00 pCi/g 100.00% RD3222 

TC-99 3.97E+01 2.6E+00 8.0E+00 3.61E+O0 pCilg 95 .10% ITAS-IT-RS-0001 

Number of Results: r:;g·-: 

Oi.1 Mt.:/ I -, ·, "7 /' -=:_ <7 • '-- •"- C ' r -~ 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE ID: 51001102 MATRIX: OTHER 

CLIENT ID: BOGNX3 DATE RECEIVED: 10/2/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT QRROR (2s) ERROR (2s) MDA UNIT YIELD -NUMBER 

U-235 1.24E+00 ~ NIA 4.0E-01 1.59E-01 pCi/g 69.70% R03234 

U-234 9.57E+00 9.3E-01 1.9E+00 1.45E-01 pCi/g 69.70% RD3234 

U-238DA 1.03E+01 9.6E-01 2.0E+00 1.20E-01 pCi/g 69.70% RD3234 

CO-58 -1 .26E-03 1-,I. 4.0E-03 4.0E-03 6.SSE-03 pCi/g NIA RD3219 

CO-60 3.87E-03 ,J 5.6E-03 5.6E-03 9.77E-03 pCi/g NIA R03219 

CS-137DA 1.20E-01 1.1E-02 1.6E-02 NIA pCi/g NIA R03219 

EU-152 4.44E-03 :1 1.2E-02 1.2E-02 1.84E-02 pCi/g NIA R03219 

EU-154 4.65E-03 i). 1.4E-02 1.4E-02 2.45E-02 pCi/g NIA RD3219 

EU-155 8.37E-03 iJ. 1.7E-02 1.7E-02 2.60E-02 pCi/g NIA RD3219 

FE-59 2.69E-03 1) 9.SE-03 -9.SE-03 1.61 E-02 pCilg NIA RD3219 

K-40 2.39E+OO 1.7E-01 2.9E-01 NIA pCi/g NIA R03219 

RA-224DA 1.02E-01 1.1E-02 1.SE-02 NIA pCi/g NIA RD3219 

RA-226DA 1.24E-01 1.6E-02 2.0E-02 NIA pCi/g NIA RD3219 

RA-228DA 1.24E-01 2.8E-02 3.0E-02 NIA pCi/g NIA RD3219 

U-235 1.30E-01 4.0E-02 (-, 4.2E-02 NIA pCi/g NIA RD3219 

U-238DLP 1.47E+00 J 4.1E-01 t 4.3E-01 NIA pCi/g NIA R03219 

ALPHA 1.69E+01 5.9E+00 6.1E+00 5.22E+0O pCi/g 100.00% R03222 

BETA 7.20E+01 5.7E+0O 7.4E+00 3.80E+0O pCi/g 100.00% RD3222 

TC-99 4.40E+02 7.0E+00 5.0E+01 3.61E+0O pCi/g 95.10% ITAS-IT-RS-0001 

Number of Results: !19 I 

-~lb - .:.. fc-l / I / -/ Z, ? ....._ 
I ..,/'- - • ..,. , _,1 

0 .... ,, 1. ... C007-
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SAMPLE RES UL TS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE ID: 51001103 MATRIX: OTHER 

CLIENT ID: B0GNX4 DATE RECEIVED: 10/2/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ~ROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

U-235 3.36E+00 (. NIA 7.0E-01 7.80E-02 pCilg 73.40% RD3234 

U-234 2.87E+01 1.2E+00 4.9E+O0 8.91E-02 pCi/g 73.40% RD3234 

U-238DA 2.40E+01 1.1E+00 4.2E+O0 7.B0E-02 pCi/g 73.40% RD3234 

BE-7 4.35E-01 2.3E-01 2.4E-01 NIA pCi/g NIA RD3219 

CO-58 -2.66E-03 I), 1.2E-02 1.2E-02 1.99E-02 pCi/g NIA RD3219 

CO-60 1.21 E-01 2.3E-02 2.6E-02 NIA pCilg NIA RD3219 

CS-137DA 3.10E+00 7.6E-02 3.2E-01 NIA pCi/g NIA RD3219 

EU-152 -4.04E-02 '1, 4.0E-02 4.0E-02 6.32E-02 pCi/g NIA RD3219 

EU-154 -2.87E-02 (), 3.BE-02 3.BE-02 6.04E-02 pCi/g NIA RD3219 

EU-155 9.44E-02 5.2E-02 5.3E-02 8.73E-02 pCi/g NIA RD3219 

FE-59 1.11E-02 :J 2.7E-02 2.7E-02 4.79E-02 pCi/g NIA RD3219 

K-40 9.42E+0O 5.2E-01 1.1E+00 NIA pCi/g NIA RD3219 

RA-224DA 4.37E-01 4.1E-02 6.0E-02 NIA pCi/g NIA RD3219 

RA-226DA 3.27E-01 5.SE-02 6.4E-02 N/A pCi/g N/A RD3219 

RA-228DA 4.04E-01 8.9E-02 9.7E-02 NIA pCi/g NIA RD3219 

U-235 1 .21 E+00 f.-.. 1.SE-01 1.9E-01 NIA pCi/g NIA RD3219 

U-238DLP 1.76E+01 .i:J1.7E+OO 2.4E+00 NIA pCi/g NIA RD3219 

ALPHA 3.44E+01 8.1E+00 8.9E+00 5.00E+00 pCi/g 100.00% RD3222 

BETA 6.30E+01 5.4E+00 6.8E+00 3.80E+00 pCi/g 100.00% RD3222 

TC-99 9.35E+01 3.SE+00 1.3E+01 3.61E+O0 pCi/g 95.10% IT AS-IT-RS-0001 

Number of Results: @J 

013 1;12:6: z ;zz/;5 
... ··<t6il8-
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE ID: 51001104 MATRIX: OTHER 

CLIENT ID: 80GNX5 DATE RECEIVED: 1012/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ,.E,RROR (2s) ERROR (2S) MDA UNIT YIELD NUMBER 

' ' 
,,, 

U-235 4.58E+01 \ ..... NIA 1.3E+01 5.00E-01 pCi/g 24.70% RD3234 

U-234 4.58E+02 1 .. 3E+01 1.2E+02 5.00E-01 pCi/g 24.70% RD3234 

U-238DA 3.29E+02 1.1E+01 8.9E+01 5.00E-01 pCi/g 24.70% RD3234 

C0-58 8.54E-04 \!, 5.2E-03 5.2E-03 8.97E-03 pCi/g NIA RD3219 

CO-60 1.68E-02 5.SE-03 5.SE-03 1.15E-02 pCi/g NIA RD3219 

CS-137DA 6.24E-02 1.1E-02 1.3E-02 NIA pCi/g NIA RD3219 

EU-152 3.38E-03 U, 1.6E-02 1.6E-02 2.61E-02 pCi/g NIA RD3219 

EU-154 -9.50E-04 IJ. 1.4E-02 1.4E-02 2.41E-02 pCi/g NIA RD3219 

EU-155 1.34E-01 3.2E-02 3.5E-02 5.44E-02 pCi/g NIA RD3219 

FE-59 -1 . 11 E-02 =v\ 1.1 E-02 1.1E-02 1.70E-02 pCilg NIA RD3219 

K-40 3.48E+00 1.9E-01 4.0E-01 NIA pCi/g NIA RD3219 

RA-224DA 1.69E-01 1.SE-02 2.SE-02 NIA pCi/g NIA RD3219 

RA-226DA 1.85E-01 2.2E-02 2.9E-02 NIA pCilg NIA RD3219 

U-235 2.17E+00 /_., 1.1 E-01 2.4E-01 NIA pCilg NIA RD3219 

U-238DLP 1.63E+01 w 6.6E-01 1.BE+00 NIA pCilg NIA RD3219 

ALPHA 1.59E+02 1.7E+01 2.4E+01 4.20E+00 pCi/g 100.00% RD3222 

BETA 1.70E+02 8.6E+00 1.4E+01 3.71E+00 pCi/g 100.00% RD3222 

TC-99 2.56E+01 2.3E+00 6.6E+00 3.61E+00 pCi/g 95.10% ITAS-IT-RS-0001 

Number of Results: [ill 
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SAMPLE RESULTS 

LAB NAME: ITAS~ICHLANO SDG: W0747 

LAB SAMPLE ID: 51001105 MATRIX: OTHER 

CLIENT 10: BOGNX6 DATE RECEIVED: 10/2/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT J:RROR (2s) ERROR (2s) MCA UNIT YIELD NUMBER 

(.\ 

U-235 5.D1E+DO f- NIA 1.0E+DD 9.63E-02 pCi/g 72.20% RD3234 

U-234 6.31E+01 1.9E+OO 1.1 E+01 1.09E-01 pCi/g 72.20% RD3234 

U-2380A 4.54E+01 1.7E+OO 7.9E+OO 1.09E-01 pCi/g 72.20% RD3234 

BE-7 8.BSE-02 6.ZE-02 6.2E-02 NIA pCi/g NIA RD3219 

C0-58 -6.81 E-03 l\ 6.0E-03 6.0E-03 9.SOE-03 pC"i/g NIA RD3219 

C0-60 9.89E-03 1.A 7.SE-03 7.6E-03 1.37E-02 pCilg NIA RD3219 

CS-137DA 5.27E-02 1.2E-02 1.3E-02 NIA pCi/g NIA RD3219 

EU-152 -3.34E-03 \, \ 1.6E-02 1.6E-02 2.73E-02 pCi/g NIA RD3219 

EU-154 1.36E-02 d 1.9E-02 1.9E-02 3.36E-02 pCi/g NIA RD3219 

EU-155 5.46E-02 3.0E-02 3.1E-02 5.09E-02 pCi/g NIA RD3219 

FE-59 -6.06E-03 i,\ 1.3E-02 1.3E-02 2.06E-02 pCi/g NIA RD3219 

K-40 4.59E+OO 2.4E-01 5.ZE-01 N/A pCilg N/A RD3219 

RA-224DA 2.22E-01 1.9E-02 2.9E-02 NIA pCi/g N/A RD3219 

RA-226DA 1.97E-01 2.5E-02 3.ZE-02 NIA pCi/g NIA RD3219 

RA-228DA 2.11E-01 4.2E-02 4.7E-02 NIA pCi/g NIA RD3219 

U-235 1.34E+ool..., 1.0E-01 1. 7E-01 N/A pCi/g NIA RD321 9 

U-238DLP 1.18E+01 ::r 7.9E-01 1.4E+OO NIA pCi/g NIA RD3219 

ALPHA 6.20E+01 1.1 E+01 1.3E+01 4.87E+OO pCi/g 100.00% RD3222 

BETA 7.60E+01 5.9E+OO 7.7E+OO 3.96E+OO pCi/g 100.00% RD3222 

TC-99 2.46E+01 2.3E+OO 6.SE+OO 3.61E+OO pCi/g 95 .10% IT AS-IT-RS-0001 

Number of Results: ~ 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: W0747 

LAB SAMPLE ID: 51001106 MATRIX: OTHER 

CLIENT ID: B0GNX7 DATE RECEIVED: 1012195 11 :30:0D AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ; ERROR ( 2 s) ERROR (2S) MOA UNIT YIELD NUMBER 

\ _, 

U-235 S.72E+00 ((. NIA 1.2E+00 9.09E-02 pCi/g 65.60% RD3234 

U-234 5.42E+01 1.9E+O0 9.6E+00 1.11E-01 pCi/g 65.60% RD3234 

, U-238DA 4.16E+01 1.6E+O0 7.4E+00 8.02E-02 pCi/g 65.60% RD3234 

CO-58 2.24E-03 i.J 4.SE-03 4.8E-03 8.27E-03 pCi/g NIA RD3219 

CO-60 1.96E-02 6.4E-03 6.7E-03 1.26E-02 pCi/g NIA RD3219 

CS-137DA 9.49E-02 1.3E-02 1.SE-02 NIA pCi/g NIA RD3219 

EU-152 -1 .16E-02 IA. 1.4E-02 1.4E-02 2.26E-02 pCi/g NIA RD3219 

EU-154 1.60E-02 v\ 1.6E-02 1.6E-02 2.79E-02 pCi/g N/A RD3219 

EU-155 1.85E-02 1;\ 2.3E-02 2.3E-02 3.79E-02 pCi/g N/A RD3219 

FE-59 -3.24E-03 1) 1.2E-02 1.2E-02 1.98E-02 pCi/g NIA RD3219 

K-40 5.77E+O0 2.3E-01 6.2E-01 NIA pCi/g NIA RD3219 

RA-224DA 1.54E-01 1.SE-02 2.2E-02 NIA pCi/g N/A RD3219 

RA-226DA 1.68E-01 2.0E-02 2.6E-02 NIA pCi/g NIA R03219 

RA-228DA 1.53E-01 3.9E-02 4.2E-02 NIA pCi/g NIA RD3219 

U-235 6.86E-01 /.._ 6.4E-02 9.4E-02 NIA pCi/g N/A RD3219 

U-238DLP 4.83E+O0 :f 5.1 E-01 7.1E-01 NIA pCi/g NIA RD3219 

ALPHA 5.89E+01 1.1E+01 1.2E+01 4.75E+O0 pCi/g 100.00% RD3222 

BETA 6.55E+01 5.SE+00 7.0E+00 3.70E+00 pCi/g 100.00% RD3222 

TC-99 5.61E+01 2.9E+00 9.6E+00 3.61 E+00 pCi/9 95.10% ITAS-IT-RS-0001 

Number of Results: i19 . 
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SAMPLE RES UL TS 

LAB NAME: IT AS-RICHLAND SOG: W0747 

LAB SAMPLE ID: 51001107 MATRIX: OTHER 

CLIENT ID: B0GNXB DATE RECEIVED: 1012/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT f \~ROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-235 5.67E+00 (2. NIA 1.2E+00 1.14E-01 pCi/g 64.20% RD3234 

U-234 5.59E+01 1.9E+00 1.0E+01 1.18E-01 pCi/g 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 NIA pCi/g NIA RD3219 

CO-58 -5. 76E-04 U. 6.8E-03 6.BE-03 1.15E-02 pCi/g NIA RD3219 

CO-60 7.69E-03 L~ 5.4E-03 5.SE-03 1.09E-02 pCilg NIA RD3219 

CS-137DA 3.09E-02 9.4E-03 9.9E-03 NIA pCi/g NIA RD3219 

EU-152 -1 . 31 E-02 1J 1.BE-02 1.8E-02 2.81E-02 pCi/g NIA RD3219 

EU-154 -1 .23E-02 1.,\ 1.9E-02 1.9E-02 2.95E-02 pCi/g NIA RD3219 

EU-155 9.36E-02 3.4E-02 3.5E-02 5.69E-02 pCilg NIA RD3219 

FE-59 7.82E-03 ,)._ 1.4E-02 1.4E-02 2.53E-02 pCilg NIA RD3219 

K-40 4.23E+00 2.6E-01 5.0E-01 NIA pC ilg NIA RD3219 

RA-224DA 2.23E-01 1.9E-02 3.0E-02 NIA pCi/g NIA R03219 

RA-226DA 2.64E-01 2.9E-02 3.9E-02 NIA pCilg NIA RD3219 

RA-228DA 2.11 Ea01 5.1 E-02 5.SE-02 NIA pCi/g NIA RD3219 

U-235 1.21 E+00 1-. 1.1E-01 1.7E-01 NIA pCilg NIA RD3219 

U-238DLP 1.14E+01 -J 9.8E-01 1.SE+00 NIA pCilg NIA RD3219 

ALPHA 5.81 E+01 1.0E+01 1.2E+01 3.71 E+00 pCi/g 100.00% RD3222 

BETA 6.37E+01 5.4E+00 6.9E+O0 3.92E+00 pCilg 100.00% RD3222 

TC-99 1.91 E+01 2.1E+00 6.0E+00 3.61 E+00 pCilg 95.10% IT AS-IT-RS-0001 

Number of Results : i2Q I • 1 r 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE ID: 51001108 MATRIX: OTHER 

CLIENT ID: B0GNY0 DATE RECEIVED: 1012/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ( ~RROR (2s) ERROR (ls) MCA UNIT YIELD NUMBER 

U-235 5.36E-01 K NIA 1.6E-01 3.96E-02 pCi/g 59.50% RD3234 

U-234 5.93E+00 4.1E-01 1.1E+00 3.96E-02 pCi/g 59.50% RD3234 

U-238DA 5.11 E+00 3.8E-01 9.9E-01 3.74E-02 pCi/g 59.50% RD3234 

BE-7 8.19E-02 6.8E-02 6.SE-02 NIA pCi/g NIA RD3219 

CO-58 3.29E-03V, 5.1E-03 5.1E-03 9.02E-03 pCi/g NIA RD3219 

CO-60 3.07E-02 8.9E-03 9.4E-03 NIA pCi/g NIA RD3219 

CS-137DA 4.83E-01 1.9E-02 5.2E-02 NIA pCi/g NIA RD3219 

EU-152 -5.40E-03 L,\ 1.6E-02 1.6E-02 2.51E-02 pCi/g NIA RD3219 

EU-154 8.30E-03 t,\ 1.9E-02 1.9E-02 3.09E-02 pCi/g N/A RD3219 

EU-155 2.81E-02 I) 1.9E-02 1.9E-02 2.93E-02 pCi/g NIA RD3219 

FE-59 5.57E-04 l,\ 1.2E-02 1.2E-02 2.06E-02 pCi/g NIA RD3219 

K-40 4 .25E+00 2.2E-01 4.8E-01 NIA pCi/g NIA RD3219 

RA-224DA 1.98E-01 1.4E-02 2.4E-02 NIA pCi/g NIA RD3219 

RA-226DA 2.34E-01 2.2E-02 3.2E-02 NIA pCi/g NIA RD3219 

RA-228DA 2.25E-01 3.7E-02 4.3E-02 NIA pCi/g NIA RD3219 

U-235 7.19E-021-._ 4.SE-02 4.6E-02 NIA pCi/g NIA RD3219 

U-238DLP 5. 79E-01 ·::r 3.SE-01 3.SE-01 NIA pCi/g NIA RD3219 

ALPHA 1.33E+01 5.3E+00 5.SE+00 5.23E+00 pCi/g 100.00% RD3222 

BETA 2.20E+01 3.4E+00 3.7E+0O 3.80E+00 pCi/g 100.00% RD3222 

TC-99 3.49E+01 2.SE+00 7.SE+00 3.61E+00 pCi/g 95.10% iTAS-IT-RS-0001 

Number of Results: ,20 ; 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0747 

LAB SAMPLE ID: 51001109 MATRIX: OTHER 

CLIENT ID: B0GNY1 DATE RECEIVED: 10/2/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT (3RROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

_I 

U-235 6.29E+00 
t? 

NIA 1.3E+00 1.33E-01 pCi/g 65.40% RD3234 1, 

U-234 6.56E+01 2.6E+00 1.2E+01 1.61 E-01 pCilg 65.40% RD3234 

U-238OA 4.65E+01 2.2E+00 8.3E+00 1.48E-01 pCi/g 65.40% RD3234 

CO-58 -6.61 E-03 \;\ 8.3E-03 8.3E-03 1.34E-02 pCi/g NIA RD3219 

CO-60 1.1BE-02 U 8.3E-03 8.4E-03 1.57E-02 pCi/g NIA RD3219 

CS-137DA 2.0SE-01 1.7E-02 2.7E-02 NIA pCi/g NIA RD3219 

EU-152 -1.12E-02 \). 2.2E-02 2.2E-02 3.52E-02 pCi/g NIA RD3219 

EU-154 2.00E-02 l). 2.6E-02 2.6E-02 4.51E-02 pCi/g NIA RD3219 

EU-155 1.21 E-01 3.BE-02 3.9E-02 6.47E-02 pCi/g NIA RD3219 

FE-59 -1 .51 E-02 iJ, 1.BE-02 1.BE-02 2.84E-02 pCi/g NIA RD3219 

K-40 B.54E+00 3.SE-01 9.2E-01 NIA pCi/g NIA RD3219 

RA-224DA 4.12E-01 2.SE-02 4.SE-02 NIA pCi/g NIA RD3219 

RA-226DA 4 .21 E-01 3.3E-02 5.4E-02 NIA pCilg NIA RD3219 

RA-228DA 4.20E-01 6.SE-02 7.7E-02 NIA pCi/g NIA R03219 

U-235 1.91E+00 t 1.3E-01 2.3E-01 NIA pCi/g NIA RD3219 

U-238DLP 2.2BE+01 'G° 1.0E+00 2.SE+00 NIA pCiig NIA RD3219 

ALPHA 7.74E+01 1.2E+01 1.5E+01 5.00E+00 pCilg 100.00% RD3222 

BETA 8.62E+01 6.2E+00 B.4E+00 3.81E+00 pCi/g 100.00% RD3222 

TC-99 2.51E+01 2.3E+00 6.6E+00 3.61E+00 pCi/g 95.10% ITAS-IT-RS-0001 

Number of Results : '19 : 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: W0747 

LAB SAMPLE ID: 51001110 MATRIX: OTHER 

CLIENT ID: B0GNY2 DATE RECEIVED: 1012/95 11 :30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT JRROR (2s) ERROR (2s) MOA UNIT YIELD NUMBER 

U-235 1.81E+O0 e NIA 4.3E-01 6.64E-02 pCi/g 74.50% RD3234 

U-234 1.69E+01 9.5E-01 2.9E+0O 7.11 E-02 pCi/g 74.50% RD3234 

U-238DA 1.54E+01 9.1E-01 2.7E+0O 7.11E-02 pCi/g 74.50% RD3234 

CO-58 5.30E-03 i,\ 7.0E-03 7.0E-03 1.29E-02 pCi/g NIA RD3219 

CO-60 1.46E-02 iJ. 9.2E-03 9.3E-03 1.B0E-02 pCi/g NIA RD3219 

CS-137DA 3.88E-01 2.5E-02 4.6E-02 NIA pCi/g NIA RD3219 

EU-152 -1 .06E-02 d 2.2E-02 2.2E-02 3.49E-02 pCi/g NIA RD3219 

EU-154 -1 .57E-02 J 2.6E-02 2.6E-02 4.13E-02 pCi/g NIA RD3219 

EU-155 5.92E-02 3.3E-02 3.4E-02 5.59E-02 pCi/g NIA RD3219 

FE-59 -1 . 94E-02 t,\ 1.BE-02 1.BE-02 2.BSE-02 pCi/g NIA RD3219 

K-40 5.S0E+00 3.4E-01 6.SE-01 NIA pCi/g NIA RD3219 

RA-224DA 2.53E-01 2.7E-02 3.7E-02 NIA pCilg NIA RD3219 

RA-226DA 2.88E-01 4.3E-02 5.2E-02 NIA pCi/g NIA RD3219 

RA-228DA 2.64E-01 5.3E-02 5.9E-02 NIA pCi/g NIA RD3219 

U-235 6.81E-01" 9.7E-02 1.2E-01 NIA pCi/g NIA RD3219 

U-238DLP 9.00E+00 u 1.1E+O0 1.4E+O0 NIA pCi/g NIA RD3219 

ALPHA 1.90E+01 6.0E+00 6.4E+00 4.21E+00 pCi/g 100.00% RD3222 

BETA 5.81E+01 5.2E+O0 6.4E+00 3.71E+00 pCi/g 100.00% RD3222 

TC-99 1.99E+02 4 .BE+00 2.5E+01 3.61 E+00 pCi/g 95.10% IT AS-IT-RS-0001 

Number of Results: i19 ' 
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