
917, ·:r-··4~ •1 ·-r -✓-... 
"'l,I,., 11. ··' Y·, "'i . I . ,;,) ,,.,. ,., L .. ,.t., ... , 

BHl-00932 
Rev. 0 

1996 Phase II Soil Sampling at the 
1 83-H Solar Evaporation Basin Site 

Author 
C. D. Kramer 

Date Published 
October 1 996 

Prepared for the U.S. Department of Energy 
Office of Environmental Restoration and 
Waste Management 

Bechtel Hanford, Inc. 
Richland, Washington 



APPROVAL PAGE 

BHI-00932 
REV: 0 
OU: NIA 
TSD: NIA 
ERA: NIA 

Title of Document: 1996 PHASE II SOIL SAMPLING AT THE 183-H SOLAR 
EVAPORATION BASIN SITE 

Author(s); 

Approval : 

C. D Kramer 

1¥1 
Date 

The approval signature on this page indicate that this document has been 
authorized for information release to the public through appropriate 
channels. · No other forms or signatures are required to document this 
information release. 

BHI-DIS I( - ~) - 96Jj1H 
BHI-OC-010 (08/96) 



PREFACE 
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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 nonmetric units. The following 
chart is provided to meet readers' needs for conversions between units. · 

Metric Conversion Chart 

Into Metric Units Out of Metric Units 
ff You Know Multiply By To Get /fl'ou Know Multiply By To Get 

Length 
25 4 Y J .... A t MiUi~T~·F': r U 

Length 
inches · \uinfte, alHf 0.039 inches . t · t " ' ii I 
inches 2.54 :F.AJa1 i,.,centimeters 0.394 inches ~·u feet 0.305 ., fu . 3.281 feet 

yards 0.914 meters meters 1.094 yards 

miles 1.609 kilometers kilometers 0.621 miles 

Area Area 
sq. inches 6.452 sq. centiJ!leters 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 
by 5/9 32 

Radioactivity Radioactivity 
picocuries 37 millibecquerel millibecquerel 0.027 picocuries 
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1.0 INTRODUCTION 
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This report consolidates 1996 soil sampling data collected from the 183-H Solar Evaporation 
Basin site. This report is intended to be a data reference and does not make comparisons or 
conclusions regarding specific regulatory criteria. Other reports providing site-related data 
include the RCRA Closure Data Evaluation Report: I 83-H Solar Evaporation Basins Soil and 
Concrete (DOE-RL 1995c) and the 1995 Phase I Concrete Sampling at the Decontaminated 
I 83-H Basins (BHI 1996a) report. 

Chemical and radiological data were collected to support cleanup activities at the site. Soil 
sampling occurred beneath and next to the former basin structures. All data collection activities 
were conducted in accordance with the Sampling and Analysis Plan for the 183-H Solar 
Evaporation Basins--Phase II - Soil (BHI 1995). 

Samples were collected from outside and inside the former footprint of the basins. Outside the 
former footprint of the basins, samples were collected from the loading ramp and three berm 
piles. Inside the former footprint of the basins, samples were collected from any uncontaminated 
shallow soils in place, shallow soils within the area of excavation, and deep vadose zone soils. 

This chapter presents a brief synopsis of the basin history and regulatory status, and the sampling 
and analysis plan (SAP) (BHI 1995). Chapters 2.0 through 4.0 present summary information 
about sampling ( 1) beneath the loading ramp and berm piles, (2) in shallow soils beneath the 
former basin floor, and (3) deep vadose soils. Detailed data are provided in the appendices. 

1.1 BASIN HISTORY AND REGULATORY STATUS 

The 183-H Solar Evaporation Basins, which consisted of four adjoining concrete basins, were 
located in the 100 Area of the Hanford Site, north of the retired 105-H Reactor (Figure 1-1 ). 
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-1960's (BHI 1995). 
Most of the water treatment structures, including 12 additional adjoining basins, were 
demolished in 1974 (DOE-RL 1995a). 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. The last shipment of waste to the 183-H Basins took place in November 1985 
(DOE-RL 1995a). Decontamination of the cement structure took place in 1995. The structure 
has subsequently been dismantled and disposed. 

The contiguous basins have been designated an interim-status storage, treatment, and/or disposal 
facility (TSD) unit under the Resource Conservation and 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. 1994) and requirements of the.Hanford Site RCRA 
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penmttmg process. The U.S. Environmental Protection Agency (EPA) and the Washington 
State Department of Ecology (Ecology) jointly administer the RCRA regulations in Washington 
State. Ecology has been delegated the lead role at the 183-H TSD site. 

The 183-H Solar Evaporation Basins stored and treated RCRA-listed waste as well as 
characteristic and criteria-regulated waste. Ecology granted a request for a "contained-in 
determination" for listed waste soils associated with 183-H Solar Evaporation Basins on 
October 4, 1995 (Stohr 1995). This determination removes the listed waste designation from the 
soils contingent upon the following: ( 1) confirmatory sampling to ascertain that no contaminant 
concentration exceeds Model Toxics Control Act Method C values for direct soil exposure and 
(2) disposal of soils in the vicinity of the 200 Areas in a lined trench from which leachate will be 
collected. 

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 were assigned to the 100-HR-l source operable unit. (The 
groundwater operable unit beneath this source is the 100-HR-3 unit.) The EPA oversees all 
Hanford CERCLA activities. 

1.2 SAMPLING AND ANALYSIS PLAN 

The Sampling and Analysis Plan for the 183-H Solar Evaporation Basins--Phase II - Soil 
(BHI 1995) set forth how soil samples would be collected to verify the RCRA closure, what 
analyses would be performed, and how results would be reported to the 183-H Lead Engineer. 
The SAP is basf:d on the 183-H Solar Evaporation Basin Soils Data Quality Object Process 
Summary Report (BHI 1995, Appendix A), regulatory guidance, and project needs for 
dispositioning waste and restoring the site. The plan is designed to provide additional data about 
particular contaminants of concern (COC) applicable to each sampling area. 

Sampling areas outside the basin footprint included the loading ramp and berm piles. A 
minimum of three soil samples were specified from the ramp area below the asphalt surface. 
Samples were specified from north of Basin 4, another north of Basins 2 and 3, and the third 
from east of borehole BH-5 ( drilled for 1991 sampling north of Basin I). The SAP specified that 
one sample was to be collected from each of the three berm piles located southeast of the basins. 

The target COCs for the berm piles and loading ramp were identical. Chemical analytes included 
metals, hexavalent chromium, cyanide, sulfide, pH, and anions. Radiological analyses of interest 
included gross alpha, gross beta, uranium-234, uranium-235, uranium-238, technetium-99, total 
uranium, and gamma energy analysis (GEA). 

Inside the former footprint of the basins, samples were collected from one of three categorical 
areas: ( 1) any uncontaminated shallow soils remaining in place, (2) shallow soils within the area 
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of excavation, or (3) remaining deep vadose zone soils. After removal of the concrete floors , 
additional shallow soil was removed throughout the site. This abolished the first category of 
shallow soils, and the need to prove soil immediately beneath the removed concrete was 
uncontaminated. (At the time the SAP was issued, it was unknown whether this option would be 
exercised.) 

Target COCs for the shallow soils remaining in the area of excavation were arsenic, copper, 
nickel, nitrates, fluoride, and hexavalent chromium. Target COCs for the remaining deeper 
vadose zone soil were fluoride and hexavalent chromium. Radiological analyses of interest 
included gross alpha, gross beta, uranium-234, uranium-235, uranium-238, technetium-99, total 
uranium, and GEA. 

Data concerning radioactive contaminants are included for the audience interested in this RCRA 
. closure. However, the radioactive portion of mixed waste is interpreted by the U.S. Department 
of Energy (DOE) to be regulated under the Atomic Energy Act of 1954 instead of RCRA. 

" 
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Figure 1-1. The 100-H Area at the Hanford Site. 
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Field sampling of the loading ramp and berm piles occurred in January 1996. Samples were 
shipped offsite for analysis. 

2.1 SAMPLING AND ANALYSIS 

Soils beneath the former loading ramp and the berm piles were sampled by Environmental 
Restoration Contractor (ERC) personnel on January 8, 1996. Sampling logbook entries are 
provided in Appendix A. The field logbook was EFL-1133-1. The sampling authorization form 
number was 896-052. 

Table 2-1 summarizes the loading ramp and berm sampling. Eight samples were collected. 
Aliquots were assigned to multiple containers. All samples were collected with clean stainless 
steel tools and stored in clean sample containers. Each field sample was described as a sandy 
gravel (Appendix A). Stones larger than approximately 0.5 in. were not collected. Samples from 
beneath the ramp north of Basins 2 and 4 contained some asphaltic material. Samples were dug 
from holes below the asphalt. Berm pile samples were collected with clean tools after shoveling 
into the middle of the piles. 

Samples were assigned Hanford Environmental Information System (HEIS) identification 
numbers. Soil associated with the eight samples was also collected and shipped to the 222-S 
Laboratory for a total activity analysis. These aliquots were assigned "N" series numbers. 
Results of total activity analyses are used in the shipping and handling of associated samples. 

One of the samples, B0H0H0, was a silica sand field blank for which a separate total activity 
aliquot was not collected. Samplers designated N6195 to be used for shipping purposes. Sample 
B0H0H5 and its duplicate, B0H0H6, are associated with one total activity sample, N6199. 

The Chain-of-Custody/Sample Analysis Request form specified the following analyses: toxicity 
characteristic leaching procedure (TCLP) metals, cyanide, sulfide, anions (F, Cl, SO4, PO4, 
NO2, and NO3), pH, hexavalent chromium, gross alpha, gross beta, uranium-234, uranium-235, 
uranium-238, technetium-99, total uranium, total activity, and a GEA. Total activity analyses 
were performed at the 222-S Laboratory. The 222-S Laboratory is operated for DOE by 
Westinghouse Hanford Company (WHC). After receipt of results for 222-S aliquots, the primary 
samples were delivered to Quanterra Environmental Services, Richland, Washington, for 
analysis. On January 15, 1996 project personnel requested the addition of EPA Method 601 0 
metals analyses for all samples listed in Table 2-1 , but submitted no additional sample. An 
additional total chromium analysis was reported by the laboratory. 

The eight samples were assigned by the laboratory to a single sample delivery group (SDG) 
W0871. SDGs are used for laboratory reporting and grouping samples for quality assurance/ 
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quality control purposes. Quanterra, St. Louis, performed chemical analyses, except for 
hexavalent chromium, which was performed by Quanterra, Richland. Reported results are 
referenced to standard EPA methods. Results and methods are presented in the Appendix B data 
validation package, which includes laboratory narratives. 

For chemical analyses, a laboratory control sample and method blank were analyzed with each 
. preparation batch. Matrix spike and matrix spike duplicate or sample duplicate was performed 

per the protocol for the analyses in the SDG. The pH analysis used only a sample duplicate for 
matrix quality control. 

Quanterra, Richland, performed radiological analyses. For radiological analyses, at least one 
laboratory control sample, one method (reagent) blank, and one duplicate were run for each type 
of analysis. Results are discussed in a laboratory narrative (Appendix B). Methods were 
referenced to internal laboratory procedures. Alpha spectroscopy was used measuring 
uranium-234, uranium-235, and uranium-238. Gas proportional counting was employed for the 
gross alpha and gross beta measurements. Liquid scintillation counting was used for measuring 
technetium-99. Total uranium was determined by lithium fluoride fusion and fluorometry. 

2.2 DAT A VALIDATION 

Independent data validation was performed by Golder Associates, Inc. , Redmond, Washington. 
Validation was conducted to level C in accordance with routine validation procedures (WHC 
1993a, 1993b). Data are subdivided into three sets for validation: inorganics, general chemistry, 
and radiochemistry. Each is reported separately in the data validation package (Appendix B). 
Qualifier definitions are included for each section. 

Inorganic validation identified no major deficiencies that required the loading ramp or berm data 
to be qualified as unusable. The TCLP barium was qualified as undetected in one sample 
(B0H0H0, the silica sand) due to traces of barium in the laboratory blank. 

General chemistry validation identified no major deficiencies that required data from the loading 
ramp or berm to be qualified as unusable. All pH, nitrate, nitrite, and phosphate measurements 
were qualified based on holding time exceedances. Validators deemed this a minor deficiency. 
Associated results were qualified as estimated (J) or undetected and estimated (UJ). 

Radiochemistry validation identified no major deficiencies that required the loading ramp or 
berm data to be qualified as unusable. No minor deficiencies were found. Sample results 
reported less than the minimum detectable activity were qualified as undetected (U). 
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Validated chemical data are shown in Table 2-2. Additional details are provided in Appendix B. 
Few analytes were found at detectable concentrations. One TCLP chromium result was reported 
above an instrument detection limit but below a contract required detection limit ("B" flagged 
data). All other TCLP results except barium were below detection limits. Barium is a natural 
soil component and is expected in site soils. The silica sand equipment blank results for barium 
were qualified as undetected at 276 µg/L. Actual soil samples were reported at less than twice 
this value, and are far below limits that would cause a waste to be regulated on the basis of 
haz.ardous characteristics. Identical concentrations were reported for the duplicate and regular 
sample, B0H0H6 and B0H0H5. Hexavalent chromium, chloride, nitrite, ortho-phosphate, 
cyanide, and sulfide were also below detection limits for all site soil samples. 

Reported concentrations of detected inorganic constituents are consistent with natural 
background for the Hanford Site. Total chromium was measurable in all site soil samples. The 
field duplicate pair showed a relative percent difference (RPD) of 37% and a sample standard 
deviation of 2.40 mg/kg. Fluoride was reported in about half the samples, but always close to the 
nominal 1 µgig detection limit. Fluoride was reported in both duplicate pair samples and showed 
good agreement; the RPD was 10%. Nitrate, although qualified as estimated (J) due to holding 
time, was present in all samples including the equipment blank. Nitrate was reported by two 
methods. Results were reasonably consistent. Detectable sulfate was reported in two loading 
ramp samples and one berm pile sample. Soil nitrate and sulfate concentrations do not exceed 
natural background (DOE-RL 1995b). 

Data concerning radio.active constituents appear in Table 2-3 and are included for the audience 
interested in this RCRA closure. These data are presented for informational purposes only. 

Table 2-4 summarizes comparisons between the two berm pile samples, B0H0H5 and its 
duplicate BOH0H6. All chemical and radionuclide analytes are included. Comparisons are made 
on a relative basis using the RPD statistic. RPD is a number expressed as a percent equal to the 
absolute difference between two respective values divided by their mean. (Negative values are 
shown when the mean is negative.) Typically, larger RPDs can be expected as true 
concentrations approach detection or quantitation limit capabilities. Comparisons on an absolute 
basis are shown by the sample standard deviation. Variability on an absolute basis is relatively 
small slightly above detection limits. 

Results for each statistic are most meaningful when both samples contain clearly detectable 
quantities. Comparable duplicate results, although very limited, show good agreement. (In 
general, there are differences in reporting methodologies between the chemical and radionuclide 
analytes. Higher relative variation is present in radionuclide data, in part, because it is not 
censored to a detection limit in the same manner as are chemical results.) 
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Table 2-1. Loading Ramp and Berm Piles Sample Key. 

SAF No. B96-052 Collection Date: 01-08-96 Logbook #EFL-1133-1 

Sample 
Associated 

Location Media Comment 
N-nuniber 

B0H0H0 (N6195) NA Silica Sand QA sample• 

B0H0Hl N6195 South side ofBH-5, Sandy gravel Loading Ramp 
north of Basin 1 

B0H0H2 N6196 North of Basin 2 Sandy gravel Loading Ramp 

B0H0H3 N6197 North of Basin 4 Sandy gravel Loading Ramp 

B0H0H4 N6198 North Benn Pile Sandy gravel Southeast of Basin 1 

B0H0HS N6199 Middle Berm Pile Sandy gravel Southeast of Basin 1 

B0H0H6 N6199 Middle Berm Pile Sandy gravel QA Duplicate of B0H0H5 

B0H0H7 N6201 South Berm Pile Sandy gravel Southeast of Basin 1 

•Material is clean silica sand poured over a shovel and collected in the sampling bowl. 

NA = not applicable 
QA = quality assurance 
SAF = Sample Authorization Form 

.. 
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Table 2-2. Loading Ramp and Berm Pile Chemical Sample Results. 

Sample Number BOHOH(! DOHOl-ll BOHOH2 BOHOHJ BOHOH~ BOl:IOHS BOH!.!H!'i IU!HOH7 
Location NA North of Bnsin I , North of Bnsin 2 North of llnsin 4 North llerm Pile Middle Herm Middle llerm South Berm Pile 

(S ofllll-5) Pile Pile 
Comment QA smnple Loading Ramp Loading Ramp Loading Ramp Southeast of Southeast of QA Duplicate of Southeast of 

Dasin I Basin I BOHOi-iS Basin I 
Soil Description Sili!.;a Sand Sand)'. gravel Sand)'. gravel Sand)'. gravel Sand)'. grl!vel Sand)' gravi;I Sand)'. g[avel Sand)'. gravel 

METHOD/ ANAL YTE 
EPA 1311/6010 (TCLP) 

Arsenic (ug/L) 65 5 U 65 .5 U 65 .5 U 65 .5 U 65 .5 U 65 .5 U 65 .5 U 65 .5 U ¼O 
-.....J 

Barium 276 U 457 459 436 387 430 430 451 -Cadmium HU 3.4U 3.4U 3.4U 3.4U 3.4U 3.4 u 3.4U 'C,.;..',i 

Chromium 4.4U 9.1 13 4.4 U 4.4 U 4.4 U 4.4 lJ 4.4 U 4.4 ll (__J""t 
-J:: 

Lead 34 .3 U 34 .J lJ 34 .J U 34.JU 34 .J U 34 .J U J4.3U 34.JU ~ 
Selenium 47.0 U 47.0U 47.0 U 47 .0 U 47 .0 U 47.0 U 47 .0 U 47 .0 U .. 

Silver 5.0 U 5.0 lJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
r,..,;) 
w-.i 

EPA 1311/7470 (TCLI') -...i 
Mercury (ug/L) 0.1 lJ 0.1 U 0.1 lJ 0.1 U 0.1 U 0. 1 U 0.1 lJ 0.1 LI r,-..:;. 

EPA 3060A 
lleXRvalent Chromium 

N (mg/kg) 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U 0.57 U I 
v-, 

EPA 6010 
Total Chromium (mg/kg) 0.44 U 10.0 13 .9 5.5 6.0 7.5 10.9 8.1 

EPA 300.0 
Chloride (ug/g) 3.41 2.11 U 2 04 lJ 1.95 U 1.88 U 1.89 U 2.10 U 2.04 U 

Fluoride 1.00 U 1.06 U 1.40 0.98 U 0.94 U 1.29 1.42 1.02 U 
Nilrate-N 0.31 J 1.41 J 0.57 J 0.29 J 3.57 J 0.38 J 0.401 0.41 J 
Nitrile-N 0.20 UJ 0.21 UJ 0.20 UJ 0.20 UJ 0.19 UJ 0.19 UJ 0.21 UJ 0.20 UJ 

Ortho-Phosphate 5.00 UJ 5.28 UJ 5.10 UJ 4.88 UJ 4.69 UJ 4.73 UJ 5.24 UJ 5. 11 UJ 
Sulfa le 5.00 U 23.8 8.65 4.88 U 8.66 4.73 U 5.24 U 5.11 U 

EPA 353.1 
Nitrite Nitrate (ug/g) 0.50 U 0.95 0.54 U 0.53 U 3.05 0.53 U 0.53 U 0.53 U 

EPA 335.2 
Cyanide (ug/g) 0.50 U 0.53 U 0.54 U 0.52 U 0.52 U 0.53 U 0.52 U 0.52 U 

EPA 9030 " 
Sulfide (ug/g) 10.6 U 10.7 U 11.2 U 10.8 U 10.9 U 11.0 U 10.9 U 11.3 U 

EPA 9045 
pit 6.42 J 9.02 J 8.60 J 8.60 J 8.61 J 8. 74 J 8. 73 J 8.64 J 

J = Qualified as estimated due to a minor quality control deliciency. 
U = Undetected at the associated quantitalion limit. :;z::, to 

(1) ::i:: 
NA = not applicable <: ..... 

I 

QA = quality assurance 0 0 
0 

TCLP = toxicity characteristic leaching procedure '° l;J 
t-.) 



Table 2-3. Loading Ramp and Berm Pile Radionuclide Sample Results. (Sheet 1 of 2) 
Sample Number BOHOHO BOHOHt BOHOH2 BOHOH3 
Location NA North of Basin I, (S of Bl--1-5) North of Basin 2 North of Basin 4 
Comment QA sample Loading Ramp Loading Ramp Loading Ramp 

Soil Description Silica Sand Sandy gravel Sandy gravel Sandy gravel 
222-S Aliquot JD (N6195) N6195 N6196 N6197 
222-S Liquid Scintillation 

Total Activity pCi/g <SE+0I <SE+0I <SE+0I 

Quanterra Richland Result Q Total Error (2S) Result Q Total Error (2S) Result Q Total Error (2S) Result Q Total Error (2S) 
Gas Proportional Counting 

Gross Alpha pCi/g l.86E+OI 6.5E+00 l.49E+0I 5.6E+00 9.58E+00 4.6E+00 5.25E+00 3.5E+00 
Gross Beta pCi/g 7.43E+OI 7.6E+00 2.45E+OI 3.9E+00 2.64E+0I 4.IE+00 2.09E+OI 3.6E+00 

Gamma Spectroscopy 
Ccsium-137 pCi/g l.04E-03 U I. I E-02 4.69E-03 U I.I E-02 2.46E-02 l .2E-02 l.44E-03 U I.0E-02 

Cobalt-58 pCi/g l .29E-02 U l.2E-02 -3 .65E-03 U I. I E-02 3.37E-04 U I. I E-02 -6.28E-03 U 9.2E-03 
Cobalt-60 pCi/g -3.40E-03 U l.2E-02 -3 .23E-03 U I.I E-02 l.64E-02 U I.I E-02 I.I0E-02 U 8.9E-03 

Europium-152 pCi/g 8.16E-03 U 2.5E-02 -2 .25E-02 U 2.SE-02 ·I .48E-02 U 2.SE-02 5.94E-03 U 2.3E-02 
I\.) Europium-154 pCi/g -4 .92E-02 U 4.2E-02 I. I SE-02 U 3.6E-02 I .46E-02 U 3.2E-02 -1.19E-02 U 3.1 E-02 
I 

°' Europium-I 55 pCi/g 1.41E-02 U 2.7E-02 5.62E-02 3.4E-02 2.50E-02 U 2.6E-02 2.86E-02 U 2.6E-02 
I ron-59 pCi/g l.73E-03 U 3.0E-02 5.52E-03 U 2.SE-02 5.35E-03 U 2.7E-02 -2 .82E-02 U 2.5E-02 

rotassium-40 pCi/g 2.03E+0I 2.1 E+00 l.26E+OI l.3E+00 1.40E+OI l.5E+00 l.21E+0I l.3E+00 
· Radium-224 pCi/g 2.46E-0I 3.SE-02 6.14E-0I 6.SE-02 6.50E-OI 7.2E-02 5.39E-0I 6.0E-02 

Radium-226 pCi/g 2.36E-0I 4.SE-02 4.62E-0I 6.7E-02 5.52E-O I 7.0E-02 4.84E-0I 6.4E-02 
Radium-228 pCi/g 3.33 E-0I 7.9E-02 7.39E-0I I.I E-0 I 6.91E-OI I.I E-0 I 5.71E-0I 8.6E-02 

Uranium-238 pCi/g 6.64E-0I 4.5E-0I 3.97E-0 I 2.6E-0I 3.24E-0I 3.SE-01 
Liquid Scintillation Counting 

Tcchnctium-99 pCi/g -1 .06E-0I U I.I E+00 5.90E-0I l .2E+00 1.71 E-01 U l.2E+00 -1.94E-0 I U I.I E+00 
Total U by Fluorometry 

" Uranium ug/g l.36E+00 I.SE-01 7.82 E-0 I I.I E-0 I l.16E+00 l.6E-0 I 8.53E-0I 1.2E-0I 
Alpha Spectroscopy 

Uranium-234 pCi/g I .05E+00 2.2E-0I l.02E+00 2.3E-0I 6.49E-0 I I. 7E-0 I 5.44E-0I l.4 E-01 
Uranium-235 pCi/g 5.19E-02 3.4E-02 5.70E-02 3.SE-02 4.16E-02 3.3E-02 2.03E-02 U 2.3E-02 ~ 0:, 

(1) ~ 
Uranium-238 pCi/g l .08E+00 2.3E-OI 9.23E-0I 2. IE-01 6.73E-OI I. 7E-0 I 5.91 E-01 I.SE-01 ~ ,_ 

I 

0 0 
0 

'° l,J 

t'.l 



Table 2-3. Loading Ramp and Berm Pile Radionuclide Sample Results. (Sheet 2 of 2) 
Sample Number BOHOH4 BOHOHS BOHOH6 BOHOH7 
Location North Berni Pile Middle Berm Pile Middle Benn Pile South Berni Pile 
Comment Southeast of Basin I Southeast of Basin I QA Duplicate of OOHOl-15 Southeast of Basin I 
Soil Description Sandy gravel Sandy gravel Sandy gravel Sandy gravel 
222-S Aliquot ID N6198 N6199 (N6201) N6201 

222-S Liquid Scintillation '"--0 
-.J 

Total Acth•ity pCi/g <5E+OI <5E+OI <5E+OI -c..,..J 
rn 

- -
Quantcrra Richland Result Q Total Error (2S) Result Q Total Error (2S) Result Q Total Error (2S) Result Q Total Error (2S) 
Gas Proportional Counting ~ 

• Gross Alpha pCi/g l.05E+O I 4.7E+OO 8.60E+OO 4.6E+OO I 35E+OI 5.4E+OO 1.04E+OI 4.7 E+OO 'f"""-,) 

Gross llcta pCi/g 2.53E+OI 4.0E+OO 2.48E+OI 3.9E+OO 2.49E+OI 4.0E+OO 2.28E+OI 3.8E+OO ~ 
~ 

Gamma Spcctroscop)' tJ.< 
Ccsium-137 pCi/g 1.21 E-02 U I .2E-02 3.12E-02 l.3E-02 2.06E-02 U I .2E-02 6.51E-03 U l .2E-02 

Cobalt-58 pCi/g 4.58E-03 U I. I E-02 5.12E-03 U I.OE-02 3.70E-04 U I .2E-02 -621E-04 U l .2E-02 
Cobalt-60 pCi/g 3.73E-03 U l.2 E-02 5.30E-03 U I. I E-02 9.72E-03 U I.I E-02 3.86E-03 U l.3E-02 

Europium-152 pCi/g -7.45E-03 U 2.7E-02 -4.43E-03 U 2.5E-02 -l .58E-02 U 2.9E-02 2.62E-03 U 2.9E-02 
N Europium-154 pCi/g 7.38E-03 U 3.7E-02 -6.82 E-03 U 3.4E-02 2.49E-02 U 3.7E-02 · -3 .3 IE-02 U 3.6E-02 I 

'-l Europium-I SS pCi/g 1.11 E-02 U 2.9E-02 3.44 E-02 lJ 2.SE-02 7.0IE-03 U 3.3E-02 4.98E-02 U 3.51:-02 
lron-S9 pCi/g -3 .47E-02 lJ 2.91:-02 6.69E-03 lJ 2.5E-02 -2.991:-02 U 3.IE-02 6. ISE-04 U 3. IE-02 

rotassium-40 pCi/g l.45E+O I I .5E+OO l.27E+OI l.3E+OO l.47E+OI l .6E+OO l .35E+OI l.4E+OO 
Radium-22~ pCi/g 6.35E-OI 7.IE-02 5.38[-0 I 6.2E-02 6.IOE-01 6.9E-02 5.46E-OI 6.2[-02 
Radium-226 pCi/g 5.97[-01 7.5E-02 4.68[-0I 6.3E-02 5.12[-01 7.IE-02 4.0SE-01 6.5E-02 
Radium-228 pCi/g 7.18E-OI I. I E-01 5.89E-O I 9.5E-02 6.37E-O I I.OE-01 5.331:-01 I .OE-01 

Uranium-238 pCi/g 4.71E-OI 4.0E-01 6.61 E-0 I 4.9E-OI 
Liquid Scintillation Counting 

Tcchnetium-99 pCi/g 4.64[-01 l .2E+OO -2 .48E-OI U I.IE+OO -1. I 3E-02 U I.I E+OO 2.ISE-01 U l.2E+OO 
Total U by Fluorometry 

Urnnium ug/g 1.14[+00 ,I 1.5E-O I 2.10[+00 2.8E-01 I.OOE+OO 1.4E-O I l .37E+OO l.9 E-OI 

Alpha Spectroscopy 
Uranium-234 pCi/g 7.27E-O I l.9E-O I 7.21 E-01 1.8E-O I 5.70[-0 I l.5[-01 5.98E-OI 1.4 E-0 I 
llranium-235 pCi/g 5.79[-02 4.2E-02 3.94E-02 3.3E-02 2.56E-02 U 2.5E-02 I .87E-02 lJ 2.0E-02 
llranium-238 pCi/g 7.80E-O I 2.0E-01 8.07E-O I 2.0E-01 6.00E-01 I .5E-OI 6.26E-OI l.5E-O I ~ ttJ 

(l) ~ U= Undetected at the associated quantitation limit. ;< ...... 
I 

0 0 
0 

NA = not applicable '° l,) 
QA = quality assurance I'-, ) 
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Table 2-4. Berm Pile Field Duplicate Comparisons (Samples B0H0H5 and B0H0H6). 

One or Both Relative Percent Sample 
Method Analyte Undetected, {U)? Difference Standard Dev. 
EPA 13 I 1/6010 Arsenic True 0% 0.00 E+00 µg/L 
(TCLP) Barium False 0% 0.00 E+00 µglL 

Cadmium True 0% 0.00 E+00 µglL 
Chromium True 0% 0.00 E+00 µglL 
Lead True 0% 0.00 E+00 µglL 
Selenium True 0% 0.00 E+00 µglL 
Silver True 0% 0.00 E+00 µglL 

EPA 13 I 1/7470 Mercury True 0% 0.00 E+00 µglL 
EPA 3060A Hexavalent Chromium True 0% 0.00 E+00 mg/kg 
EPA 6010 Total Chromium False 37% 2.40 E+00 mg/kg 
EPA 300.0 Chloride True 11% 1.48 E-0 I µgig 

Fluoride False 10% 9.19 E-02 µgig 
Nitrate-N False 5% 1.41 E-02 µgig 
Nitrite-N True 10% I .4 I E-02 µgig 
Ortho-Phosphate True 10% 3.61 E-01 µgig 
Sulfate True 10% 3.6 l E-0 I µgig 

EPA 353. I Nitrite Nitrate True 0% 0.00 E+00 µgig 
EPA 335.2 Cyanide True 2% 7.07 E-03 µgig 
EPA 9030 Sulfide True 1% 7.07 E-02 µgig 
EPA 9045 pH False 0% 7.07 E-03 

222-S Liquid Scintillation Total Activity True 0% 0.00 E+00 pCi/g 

Quanterra Gas Proportional Counting 
Gross Alpha False 44% 3.46 E+00 pCi/g 
Gross Beta False 0% 7.07 E-02 pCi/g 

Gamma Cesium-137 True 41% 7.50 E-03 pCi/g 
Spectroscopy Cobalt-58 True 173% 3.36 E-03 pCi/g 

Cobalt-60 True 59% 3.13 E-03 pCi/g 
Europium-152 True -112% 8.04 E-03 pCi/g 
Europium-154 True 351% 2.24 E-02 pCi/g 
Europium-155 True 132% 1.94 E-02 pCi/g 
lron-59 True -315% 2.59 E-02 pCi/g 
Potassium-40 False 15% 1.41 E+0O pCi/g 
Radium-224 False 13% 

.. 5.09 E-02 pCi/g 
Radium-226 False 9% 3.11 E-02 pCi/g 
Radium-228 False 8% 3.39 E-02 pCi/g 
Uranium-238 True 

Liquid Scintillation Counting Tc-99 True -183% 1.67 E-01 pCi/g 
Total Uranium by Fluorometry False 71% 7.78 E-01 µgig 
Alpha Spectroscopy Uranium-234 False 23% 1.07 E-01 pCi/g 

Uranium-235 True 42% 9.76 E-03 pCi/g 
Uranium-238 False 29% 1.46 E-0 I pCi/g 
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3.0 SHALLOW SOILS WITHIN THE FORMER FOOTPRINT 
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This chapter reports results for samples taken from beneath the facility after removal of the 
structure and initial near-surface excavation beneath the facility. The initial excavation removed 
about 0.6 m (2 ft) of soil from the area of the sedimentation basins and extended laterally a few 
feet beyond the former location of the basin walls. Sampling was performed to assess soils for 
RCRA closure, to confirm assessment results, and to define boundaries for further excavation. 

The analytical strategy initially set forth in the SAP (BHI 1995) was elaborated in the document 
Field Screening Sampling and Analysis Strategy and Methodology for the 183-H Solar 
Evaporation Basins-Phase II - Soils (BHI 1996b). This supplementary document will hereafter 
be referred to as the Field Screening Plan. It provides a sampling/analytical strategy and 
methodology for RCRA closure of the 183-H Solar Evaporation Basins within the boundaries 
and requirements identified in the initial SAP. It includes sampling and analytical strategy 
documenta1ion, sample location information, and analytical methodology documentation. 

3.1 CHEMICAL SAMPLING AND ANALYSIS 

Samples for RCRA closure were collected by ERC personnel from the locations shown in 
Figure 3-1. Sampling logbook entries are contained in Appendix A. The sampler's field logbook 
was EL-1287. The sampling authorization form number was B96-060. The SAP called for field 
screening a minimum of 11 samples with 3 samples sent to a laboratory for confirmation. 

Shallow soils were first sampled from 11 locations on February 12, 1996. Samples were 
assigned HEIS identification numbers. Aliquots were assigned to multiple containers. All 
samples were collected with clean stainless steel tools and stored in clean sample containers. 
Samples were referenced to a grid overlying the site. (Reference to Washington State Plane 
coordinates can be found in Appendix A.) 

One specific location of interest was sampled on February 12, a location beneath Basin 1 
associated with high arsenic concentrations in previous sampling. The remaining sample 
locations were randomly selected as outlined in the Field Screening Plan. Duplicate and split 
samples were collected from the site of the previous high arsenic concentration and two 
additional locations. 

COCs were nitrate, arsenic, copper and nickel (BHI 1996b ). Data on fluoride and hexavalent 
chromium were also sought because these two constituents would be of concern for deeper 
vadose zone sampling. Routine laboratory radiological screening was performed to support 
offsite sample shipping and handling. 
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The Environmental Analytical Laboratory (EAL) was used as the primary verification laboratory. 
Quanterra was used as an offsite laboratory for confirmation. Field analysis was also performed 
for fluoride to supplement the data set and establish excavation boundaries for deeper vadose 
zone soils. 

In response to initial February sampling, additional cleanup (excavation) work was performed. 
Additional near-surface sampling was performed through February 26, 1996. 

Final near-surface closure sampling occurred February 26, 1996. Eleven locations were 
sampled; ten locations were selected at random. One location, the arsenic "hot spot," was 
selected based on prior information. In all , 18 HEIS samples and 1 equipment blank were 
collected February 26. A representative from Ecology present during near-surface sampling on 
February 26, also collected split samples. 

Samples gathered to support RCRA closure were assigned HEIS numbers and sent to the EAL 
and/or Quanterra for analysis. Table 3-1 summarizes all shallow soil samples assigned HEIS 
numbers. 

Shallow samples not assigned HEIS sample numbers are listed in this report by their field 
screening identification numbers. All field screening samples were assigned field screening 
identification numbers. These quick-turnaround analyses were intended to assist field work. 
Sometimes soil was collected on the same date and from the same location as samples appearing 
in Table 3-1, while at other times, a unique date and location was attributed to the field screening 
sample. 

Field screening sample data are presented in Appendix C. More than 75 shallow soil samples 
were collected from the area of excavation and analyzed in the field for fluoride. (Additional 
deep vadose soils were also collected and analyzed.) Soil from a few field screening locations 
and a nearby former orchard was also sent to the EAL. Additional analyses were performed at 
the EAL on some field screening samples. 

.. 
3.2 DATA VALIDATION 

Laboratory and field screening deliverables for shallow soil samples were not independently 
validated. Information is provided to the reader to make functional validation judgements. 
Sample analysis and reporting was subject to routine controls of the EAL, Quanterra, and Field 
Screening analytical groups. Field screening results appear in Appendix C. Contents of the 
analytical data packages from the EAL and Quanterra are reproduced in Appendices D and E. 
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3.3 RESULTS AND DISCUSSION 
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Results of the February 26, 1996 closure sampling appear in Table 3-2. The field screening 
docwnent (BHI 1996b) stated established remedial action levels for each COC. Soil sampling 
results for one location, the authoritatively selected "hot spot," exceeded the predetermined 
action levels for arsenic. The arsenic action level was set at 6.41 ppm. (This is very close to the 
EAL quantitation and reporting limit of 5 µgig.) Multiple results were associated with the "hot 
spot" location (basin sampling coordinates: north 113, east 189). Values of 16 and 9 µgig 
(average 12.5) are in good agreement with the 11.7 result from the Quanterra split sample, 
B0H6Y9. The sampling on February 26, 1996 collected soil from an estimated 1.1 m (3.5 ft) 
below the basin. Arsenic results did not differ appreciatively from the three samples collected 
February 12, 1996 at a depth of0.6 m (2 ft). (The earlier EAL arsenic results were 16 and 
12 µg/g , and the associated Quanterra split sample, B0H6V8, was reported at 10.7 mg/kg.) 

No other February 26 shallow soil result exceeded the shallow soil COC action levels. (Fluoride 
and hexavalent chromium were not shallow soil COCs, only vadose zone COCs.) All shallow 
soil action levels listed in the Field Screening Plan (BHI 1996b) are as follows: 

• 
• 
• 
• 

Arsenic 
Copper 
Nickel 
Nitrate 

6.41 ppm 
59.2 ppm 
19.1 ppm 
4,400 ppm 

Table 3-3 summarizes EAL results for all HEIS shallow soil samples (February 12, 16, and 
26, 1996). Arsenic results appear to vary by collection/analytical batch. There are few detected 
values among samples collected on February 16 and 26. Detectable concentrations were reported 
for all 11 locations sampled on February 12, 1996. On average, the arsenic concentration of 
samples collected February 12 was about 16.7 mg/kg (equivalent to 16.7 ppm). The average 
sample variance of four detected duplicate pairs was 10.25; a pooled sample standard deviation 
for individual February EAL results is 3.2 mg/kg. 

Associated split sample results from Quanterra suggest slightly lower arsenic. concentrations. 
Samples sent to Quanterra were measured by a slightly more sensitive method for arsenic 
(EPA 7060 versus EPA 6010). Interlaboratory comparisons are complicated by the higher 
quantitation limit at the EAL. Of the four split samples sent to Quanterra (February 12, 1996 
sampling), only the 10. 7 mg/kg "hot spot" split (B0H6V8) was reported above the action level. 

As mentioned in Section 3 .1, soil from a few field screening locations and a nearby former 
orchard was also sent to the EAL for additional analyses. (These informational samples are 
identified in Appendix C. They were assigned only field screening sample nwnbers. Formal 
results from the EAL are in Appendix D.) The five EAL-reported orchard soil samples had an 
arsenic average of 11.4, a range of 6-19, and a sample standard deviation of 6.5 mg/kg. 

3-3 



i_, ; 
I 

.j.... 

.c 
t:: 
0 z 

100 

50 

0 

i r- • ,- • 1- ., • i · ,+ • ~ • 
·- ,--r -······· 1 -----r -···· 1 ----·--r--· ·• •- -- -

-- : -- 1······· -•-!t~!ft··- 1---~--1---·~ B0Hqv2 

---, --r----·r ·-- -·- r------ i- -·--r- -··• -----•- --
, 

••I•~•-+• •• - _,_ - r •1 • '1 • ,. • I'" • 1 • 1 
I ' I I I I ' I ' I 

---❖ BOHlf? ---1--- ---1: __ B~H6V7dJ ·-----~BOH6Y5 ·-·· 

I 

I 

I 

I 

-- - t---+- - t- ·I j I j I BOR -- --. --
BOH6T5 

1 
1-,.-+---f-----l---f--+-...+--+--+--+---+---.i--+--+------l,----f---+.---+--+--><><l.J6~--+---+----< 

BOH6Y3 I 

I . 
B H BOH6Y4 

· - - _q_ .. ~---- ··--+---- +-----+ - -1------1-SOl:t6Y9- l- l<U'<I-I-I ... - •--·--• -- ·-···-· • -- I · I · · -··-- _ , 

I 
BO 6x:? ·- ·--· - - 1-· - - --- - --- - ---· -•-•·---· - ----(·E ~ -t---t-- --1-

1 I BOH6X9 I 
____ __ ____ _BOH 'LL .. ________ ____ __ ____ _ ________ _______ H-~ ---__ .,._..,,___. 

BOH6YB 1 

- . ---·- -- - ···- ------· ... - ----- _!! __ _ . ---- ·------ ---·-- : ___ __ ·-· 8-°.~~~~. ----- --- ... . -·- --- :--
BO 6T6 I 1 

11--<o-....--;....-----1----4---1--~------1---~--+--.-- +--~----1;....--"'BOH6T7 
BOH X6 BOH6V9 

0 

: eoiv1 f --: - ...... -- - --- -:::l ,_, ___ ~ OH~ :~r;~=r----· --~ 
: ·J' l · ~ - : : --- ...•• ·:·:~-B0Hr6W1 .... ~o ~:;;~-1·· ---: _l; -··- r·- B~~-~~-~~ --~----·j · __ --- j~~: 
1 BQH6X5 

I 

: · · --::1\----· ~ ----B · si _3 ___ --- _"° vs - as n 2 -- -- :-- -- · as n-f - -- ___ ; __ 
I •-+•f•••••••• • • ••••••!• • •••••• • I i i I 

50 100 
East 

150 200 

D 2/12/96 Samples ~ 2/16/96 Samples • 2/26/96 Samples 

'T:1 ..... . 
(JQ 
i::: 
'"1 
~ 

v J 
I ....... 

C/) 
::::r 
~ 
0 
~ 
C/) 

8 . -:J:: 
tT1 ....... 
C/) 

C/) 

l 
0 
r' 
0 
(") 

~ 
5· 
::, 
Vl 

:;:r::, 0:, 
~ :J:: < ....... 
• I 

oo 
0 
\0 
vJ 
Iv 



97 I 3~i40. 2:57 6 
BHI-00932 
Rev . 0 

Table 3-1 . Shallow Soil HEIS Sample Key. 

Sample Date Depth Grid Reference 
Number Collected !ml North East Laboratorv Comments 
BOH6T4 2/12/96 0.6 113 189 EAL Arsenic hot spot 
BOH6T5 2/12/96 0.6 113 189 EAL Duplicate ofBOH6T4 

BOH6T6 2/ 12/96 0.6 50 160 EAL 
BOH6T7 2/12/96 0.6 50 160 EAL Duplicate of BOH6T6 

BOH6T8 2/12/96 0.6 40 120 EAL 

BOH6T9 2/12/96 0.6 40 120 EAL Duplicate of BOH6T8 
BOH6VO 2/ 12/96 0.6 20 30 EAL Potential hydraulic leak site 

BOH6Vl 2/12/96 0.6 70 60 EAL 
BOH6V2 2/12/96 0.6 120 60 EAL 
BOH6V3 2/12/96 0.6 90 110 EAL 
BOH6V4 2/12/96 0.6 60 I 10 EAL 
BOH6V5 2/12/96 0.6 20 120 EAL 
BOH6V6 2/ 12/96 0.6 20 150 EAL 
BOH6V7 2/ 12/96 0.6 120 180 EAL 
BOH6V8 2/12/96 0.6 113 189 QES Split ofBOH6T4 
BOH6V9 2/12/96 0.6 50 160 QES Split of BOH6T6 

BOH6WO 2/12/96 0.6 50 160 QES Duplicate of BOH6V9 

BOH6W1 2/ 12/96 0.6 40 120 QES Split ofBOH6T8 

BOH6W2 2/ 16/96 0.9 60 10 QES Sand and pebbles. Split ofBOH6W5 

BOH6W3 2/16/96 0.9 80 40 QES Sand and pebbles. Split ofBOH6W6 
••••••u•• ....... 

BOH6W4 2/ 16/96 0.9 120 20 EAL Silt. sand. and pebbles. 

BOH6W5 2/ 16/96 0.9 60 10 EAL Sand and pebbles. 

BOH6W6 2/16/96 0.9 80 40 EAL Sand and pebbles. 

BOH6W7 2/ 16/96 0.9 40 40 EAL Sand and pebbles. 

BOH6W8 2/ 16/96 0.9 30 80 EAL Silt. sand. and pebbles. 

BOH6W9 2/ 16/96 0.9 30 190 EAL Silt and pebbles. 

BOH6XO 2/16/96 0.9 40 40 QES Sand and pebbles. Split of BOH6W7 

BOH6Xl 2/16/96 0.9 30 80 QES Silt. sand. and pebbles. Split ofBOH6W8 

BOH6X2 2/16/96 0.9 30 190 QES Silt and pebbles. Split of BOH6W9 

BOH6X3 2/16/96 0.9 120 20 QES Silt. sand. and_pebbles. ___ Spl it ofBOH6W4 
...... ·-····· ............ 

BOH6X4 2/26/96 I.I 120 20 EAL 

BOH6X5 2/26/96 I. I 40 IO EAL Ecology split H96009 

BOH6X6 2/26/96 I. I 40 30 EAL 

BOH6X7 2/26/96 I.I 40 130 EAL 

BOH6X8 2/26/96 I. I 80 160 EAL 

BOH6X9 2/26/96 I.I 70 190 EAL 

BOH6YO 2/26/96 I. I 70 190 EAL Duplicate of BOH6X9 

BOH6YI 2/26/96 I.I 80 200 EAL Ecology split H96010 

BOH6Y2 2/26/96 I.! 90 220 EAL 

BOH6Y3 2/26/96 l.l 113 189 EAL Arsenic hot spot. ___ Ecology split H96011 .... 
BOH6Y4 2/26/96 I. I 113 189 EAL Duplicate of BOH6Y3 

BOH6Y5 2/26/96 I. I 120 190 EAL 

BOH6Y6 2/26/96 I.I 40 30 QES Split of BOH6X6 

BOH6Y7 2/26/96 I.I 70 190 QES Split of BOH6X9 

BOH6Y8 2/26/96 I.I 70 190 QES Duplicate of BOH6Y7 

BOH6Y9 2/26/96 I.I 113 189 QES Split of BOH6Y3 

BOH6Z2 2/26196 I. I 120 130 EAL 

BOH6Z3 2/26/96 NIA NIA NIA EAL Equipment blank 

EAL = Environmental Analytical Laboratory 
QES = Quanterra Environmental Services 
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Table 3-2. Individual Results of February 26, 1996 Soil Sampling. 
B0H6X4 B0H6X5 B0H6X6 B0H6X7 B0H6X8 B0H6X9 B0H6Y0 B0H6Yt B0H6Y2 

North 120 40 40 40 80 70 70 80 90 
East 20 10 30 130 160 190 190 200 220 

Basin Area 4 4 4 2 2 I 
Laboratory EAL EAL EAL EAL EAL EAL EAL EAL EAL 

Comment Duplicate of 
B0H6X9 

Results in mg/kg 
Arsenic 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 9 
Copper 16 13 12 29 12 15 13 12 19 

Hexavalent Cr 0.88 U 0.409 0.359 0.538 0.5 0.574 0. 184 I 0.88 U 
Fluoride 2.21 0.1 U 0.1 U 127 0.1 U 14.9 9.44 7.07 20.1 

Nickel 9.7 8.4 8.3 11 8.6 11 11 9 15 
N itrate-N itrogcn 6.62 17.7 11.4 246 477 592 594 1390 489 

v~ 
I B0H6Y3 B0H6Y4 B0H6Y5 B0H6Z2 B0H6Z3 B0H6Y6 B0H6Y7 B0H6Y8 B0H6Y9 0\ 

North 113 113 120 120 NA 40 70 70 113 
East 189 189 190 170 NA 30 190 190 189 

Basin Area NA 4 I I I 
Laboratory EAL EAL EAL EAL EAL QES QES QES QES 

Comment Duplicate of Silica Split of Split of Duplicate Split of 
B01-16Y3 Sand B0H6X6 B0H6X9 ofB0H6Y7 B0H6Y3 

Results in mg/kg 
Arsenic 16 9 5 U 5 U 5 U I.I I. I I. I 11.7 
Copper 16 17 15 29 IU 

Hexavalcnt Cr 0.88 U ,I 0.88 U 0.88 U 0.88 U 0.08 U 0.57 U 0.57 U 0.57 U 0.57 U 
Fluoride 1.24 U 1.4 U 1.19 U 1.94 0.1 U 0.98 U 3.31 3.64 1.04 U 

Nickel 13 15 14 15 2U 
Nitrate-Nitrogen 23.4 27.2 2.95 6.47 0.023 U 9.85 491 458 25.9 

EAL = Environmental Analytical Laboratory ;,:J o;J 
(1) ::r: 

NA = not applicable :<! ...... 
I 

QES = Quanterra Environmental Services 
o O 

0 

'° u = Undetected at the associated quantitation limit \.,) 

N 



Table 3-3. Summary of Shallow Soil Samples.a 
Number of Average Standard Deviation -...0 

Routine Number of Minimum (Mean) of the Mean """-3 

Analyte Collection Date Samples Nondetects (mi:tki:} (mi:tki:} {mi:tki:} --t.:N 
Arsenic 2/12/96 11 0 5 16.7 2.4 

~n -ii --
2/16/96 6 6 SU NC NC ~ 

• 
2/26/96 11 9 SU NC NC ~ 

~ 

Copper 2/12/96 11 7 JU NC NC -..,J 
---.J. 

2/16/96 6 5 JU NC NC 
2/26/96 11 0 12 17.1 1.9 

w Hexavalent Chromium 2/12/96 II 4 0.08 U NC NC 
I 

-....J 2/26/96 11 5 0.359 NC NC 
Fluoride 2/12/96 II 0 2.37 16.6 7.5 

2/26/96 II 5 0.1 U NC NC 
Nickel 2/12/96 11 0 5 11 I 

2/16/96 6 0 9 16 2 

2/26/96 11 0 8 11 

Nitrate- Nitrogen 2/12/96 11 0 17.3 922 274 114 

2/26/96 11 0 2.95 1390 297 129 

"Environmental Analytical Laboratory analyses (see Appendix C for field fluoride screening results). 

NC = not calculated 
u = Undetected at the associated uantitation limit. ;;i:::1 0:, 

~ ::r: < ..... 
I 

oo 
0 

'° w 
N 
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This chapter reports results of samples collected from an excavation greater than 1.2 m ( 4 ft) 
beneath the base of the former facility. In accordance with the Field Screening Plan, quick
turnaround field fluoride analyses were performed during excavation of the vadose zone, with a 
subset of samples sent to the EAL for fluoride and hexavalent chromium analyses (BHI 1996b ). 
At the end of this final stage of excavation, 11 closure verification samples and 3 quality control 
samples were analyzed at the EAL. An additional three split samples, a split sample duplicate, 
and an equipment blank were sent offsite for confirmation of screening results. 

4.1 SAMPLING AND ANALYSIS 

Samples for RCRA closure were collected by ERC personnel from the locations shown in 
Figure 4-1. Ten locations were randomly selected beneath the site of the No. 1 sedimentation 
basin. One additional location (north 85 , east 185) was authoritatively selected as an area of 
potentially high fluoride concentration based on existing data. Samples were visually referenced 
to the same sampling grid previously used for shallow soil samples. Sampling logbook entries 
are reproduced in Appendix A. The sampler's field logbook was EL-1287. The sampling 
authorization form number was B96-056. 

Deep vadose zone samples collected for closure verification were assigned HEIS sample 
numbers and are listed in Table 4-1. Nineteen HEIS samples were collected March 4, 1996, 
including two silica sand equipment blanks. Aliquots were assigned to multiple containers. Split 
and duplicate sample sets were homogenized in a clean stainless steel bowl prior to allocating to 
sample containers. All samples were collected with clean stainless steel tools and stored in clean 
sample containers. 

A representative from Ecology present during vadose zone sampling on March 4, 1996 collected 
split samples from three locations: north 85 , east 185; north 90, east 200; and north 70. east 170 . 

.• 
COCs were fluoride and hexavalent chromium (BHI 1996b ). Data were also collected on 
shallow soil COCs (nitrate, arsenic, copper, and nickel). The EAL was used as the primary 
verification laboratory. Quanterra was used as an offsite laboratory for confirmation. Quick
turnaround field analyses were also performed for fluoride. 

The EAL analyses were performed per EAL procedures based on EPA Methods 300.0, 6010, and 
7196A. Routine laboratory radiological screening was performed to support offsite sample 
shipping and handling. 

Analyses by Quanterra referenced EPA Methods 300.0, 6010, 7060, and 7196. [Quanterra 
reported total chromium by Method 6010 (see Appendix E) in addition to hexavalent chromium 
by Method 7196. Arsenic was reported by Method 7060 instead of the 6010-based method used 
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by the EAL. Nitrate was reported by EPA Method 353.1 (see Appendix E) in addition to 
Method 300.0.] Samples for offsite analysis were delivered to Quanterra, Richland. Hexavalent 
chromium analyses were performed at the Richland laboratory. Remaining chemical analyses 
were performed at Quanterra, St. Louis, Missouri. 

Samples collected for quick-turnaround analyses to guide field excavation were assigned only 
field identification numbers. More than 85 field fluoride analyses were performed, which was 
more than initially planned. Samples were collected as deep as 7.6 m (25 ft). These results are 
documented in Appendix C. Some field screening samples had additional analyses performed at 
the EAL. 

4.2 DATA VALIDATION 

The five confirmation samples sent for offsite analysis were independently validated. (Field and 
EAL analyses were not independently validated.) Data validation was performed by Golder 
Associates, Inc., Redmond, Washington. Validation was conducted to level C in accordance 
with routine validation procedures (WHC 1993a, 1993b ). Data were subdivided into two sets for 
validation, inorganics and general chemistry. Data validation summary packages (for each set) 
prepared by the validators are included in Appendix F. Qualifier definitions are included for 
each section. 

Inorganic validation identified no major deficiencies that required the vadose data to be qualified 
as unusable. Arsenic results were qualified with "J" or "BJ" flags. Arsenic was detected at a 
negative concentration in the associated preparation blank. Arsenic spike recoveries were 
slightly below the 80% control limits. 

General chemistry validation identified no major deficiencies that required the vadose data to be 
qualified as unusable. Validators qualified nitrate and hexavalent chromium results with "J" or 
"UJ" flags because holding times exceeded the control limit. 

.. 
4.3 RESULTS AND DISCUSSION 

Individual vadose HEIS sample results appear in Table 4-2. Table 4-3 summarizes results, 
excluding duplicates, silica sand equipment "blank" and split samples. 

The Field Screening Plan vadose action levels were 8 ppm for hexavalent chromium and 96 ppm 
for fluoride. No individual hexavalent chromium results approach the action level. The 
maximum reported hexavalent chromium concentration is about 1 ppm. 

Fluoride was undetectable in 8 of the 11 routine samples. Each of the remaining three samples 
had reported fluoride above the action level, 384, 165, and 542 mg/kg. One of these samples, 
B0H6P8, also had a split sent to Quanterra. The Quanterra result of 116 was less than half the 
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384 mg/kg reported by the EAL. No field fluoride analyses were performed for samples 
collected March 4, 1996. (Later excavation, field fluoride analyses, and EAL checks of fi eld 
screening samples were performed.) 

Other analytes reported for vadose soils include arsenic, copper, nickel, and nitrate. Copper and 
nitrate values were well below the previously identified shallow soil action levels. One nickel 
concentration slightly exceeded the shallow soil action level of 19.1 ppm, but the average nickel 
result was clearly well below 19.1 ppm. EAL arsenic results ranged from 5 (U) to 9 mg/kg. All 
results are very close to the 5 mg/kg quantitation and reporting limit. Again, associated 
Quanterra split samples were reported at considerably lower concentrations. Arsenic was 
analyzed by a slightly more sensitive method than used by the EAL. However, Quanterra arsenic 
results were qualified as estimated (J) by validators due to minor quality control deficiencies. 

Nitrate in Quanterra samples was reported by two methods. Values reported in this chapter 
correspond to the EPA 300.0 method referenced by the EAL procedure. Total chromium was 
also reported for Quanterra samples, but not the EAL samples. Results are available in the 
appendices. 

.. 
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Table 4-1. Yadose Soil HEIS Sample Key. 

Sample Date Analyte Depth Grid Reference 

~umber Collected Code (m} North East LaborntoO'. Comments 
B0H6P4 3/4/96 3.4 85 185 EAL F hot spot (previous data), Ecology split H96012 

B0H6P5 3/4/96 2 3.4 85 185 EAL Duplicate of B0H6P4 

B0H6P6 3/4/96 3.4 90 200 EAL Ecology split H96013 -....0 
-...J 

B0H6P7 3/4/96 2 3.4 90 200 EAL Duplicate of B0H6P6 -'->,,I 

B0H6P8 3/4/96 3.4 40 180 EAL (J__""!_ 
...c: 

B0H6P9 3/4/96 2 3.4 70 200 EAL ~ .. 
B0H6Q0 3/4/96 I 3.4 70 170 EAL Ecology split H96014 _r-,,J 

{:_i,,.i 

B0H6Ql 3/4/96 2 3.4 60 210 EAL EC! -= B0H6Q2 3/4/96 2 3.4 50 190 EAL 

B0H6Q3 3/4/96 2 3.4 30 190 EAL 

+>- B0H6Q4 3/4/96 2 3.4 30 200 EAL 
I 

B0H6Q5 3/4/96 2 3.4 20 170 EAL V, 

B0H6Q6 3/4/96 2 3.4 10 200 EAL 

B0H6Q7 3/4/96 I NA NA NA EAL Equipment blank silica sand 

B0H6Q8 3/4/96 NA NA NA Quanterra Split of B0H6Q7 

B0H6Q9 3/4/96 3.4 85 185 Quanterra Split of B0H6P5 

B0H6R0 3/4/96 3.4 90 200 Quanterra Split of B0H6P7 

B0H6RI 3/4/96 3.4 90 200 Quanterra Duplicate of B0H6RO 

B0H6R2 3/4/96 3.4 40 180 Quanterra Split of B0H6P8 

= Requested Analytes: IC anions, fluoride, nitrate EPA Method 6010 metals, arsenic, chromium, copper, nickel, hexavalent chromium, radioactivity 
screening, and gamma energy analysis. 

2 = Requested Analytes: IC anions, fluoride, nitrate EPA Method 6010 metals, arsenic, chromium, copper, nickel, hexavalent chromium, and radioactivity 
screening. ~ 0::, 

(1) ::c: 
~ ..... 

' Ecology Washington State Department of Ecology oo 
0 

EPA U.S. Environmental Protection Agency '° l.,..) 

NA not applicable Iv 



Table 4-2. Individual Results of March 4, 1996 Soil Sampling. 
B0116P4 B0116P5 B0116P6 B0ll6P7 B0116P8 B0H6P9 B0116Q0 B0H6Q1 B0H6Q2 B0H6Q3 

North 85 85 90 90 40 70 70 60 50 30 
East 185 185 200 200 180 200 170 210 190 190 

Basin Arca I I I I I I I 
Dc1Jth (111) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 

Laboratory EAL EAL EAL EAL EAL EAL EAL EAL EAL EAL 
Comment Duplicate of Duplicate 

B0l16P4 ofB0H6P6 
Results in mg/kg 

Arsenic 5 U 6 7 7 6 7 5 u 8 9 7 
Copper II IO 10 9 12 9 II II IO 10 

llcxavalent Cr 0.08 U 0.08 U 0.369 0.471 0.093 0.173 0.08 u 0.175 0.479 1.07 
Fluoride 1.01 U 1.83 0.1 U 0.1 U 384 0.1 u 0.1 u 165 0.1 u 0.1 u 

Nickel 12 10 9 9 10 10 12 23 9 IO 
Nitrate-Nitrogen 26.9 70.4 1880 1970 55 .4 986 416 588 625 1930 

B0116Q4 B0116Q5 B0ll6Q6 B0116Q7 B0ll6Q8 B0116Q9 B0H6R0 B0H6RI B0116R2 
North 30 20 10 NA NA 85 90 90 40 

~ East 200 170 200 NA NA 185 200 200 180 I 
0\ Basin Arca I I NA NA I I I 

Depth (m) 3.5 3.5 3.5 NA NA 3.5 3.5 3.5 3.5 
Laboratory EAL EAL EAL EAL QES QES QES QES QES 

Comment Silica Split of Split of Split of Duplicate of Split of 
Sand B0H6Q7 B0H6P5 B0H6P7 B0H6R0 B0116P8 

Results in mg/Kg 
Arsenic 6 5 U 7 5 U 0.30 B I.I J 0.66 BJ 0.72 BJ 0.96 BJ 
Copper 11 13 32 JU 0.89 13 10.8 13.0 10.9 15.1 

llcxavalcnt Cr 0.239 0.338 0.08 U 0.08 U 0.57 U 0.57 UJ 0.673 J( I) 0.57 UJ 0.57 UJ 
Fluoride 0.1 U 1.22 U 542 IU 0.97 U 0.99 U 1.02 U 1.01 U 116 

Nickel 11 12 II 2 U 1.6 U 8.4 6.4 8.9 8.6 
Nitrate-Nitrogen 1,580 1,890 129 0.601 U 0.25 J 33.0 J 1,810 J. 1880 J 45 .1 J 

(I) Undetected in laboratory duplictlle of this sample. 

13 = Detected above an instrument detection limit but below a contract required detection limit. 
J = Qualified as estimated due to a minor quality control deficiency. 
U = Undetected at the associated quantitation limit. 

EAL = Environmental Analytical Laboratory 
;;cl tel 
(Cl ~ 

NA = not applicable < -I 

0 0 
QES = Quanterra Environmental Services 0 

'° l,) 

Iv 



Table 4-3. Environmental Analtyical Laboratory Vadose Soil Summary.3 

Collection Number of Number of , '• Average . .. , .. , 
Analyte Date Routine Samples Nondetects Minimum Mifxim.um ~ ,c. 
Arsenic 3/4/96 11 3 SU 9 [6.5) 

Copper 3/4/96 II 0 9 . .. 32 12.7 
!' --'I, . , 

+'- Hexavalent Chromium 3/4/96 II 3 0.08 U --1.07 [0.3) 
I 

Fluoride 3/4/96 II 8 0.1 U , '';542 • NC -...J 

Nickel 3/4/96 11 0 9 
r· 

23 11.7 - t ,,.. 
Nitrate- Nitrogen 3/4/96 II 0 26.9 -~ 193·0 ,. 918.8 
3See Appendix C for Field Screening results. 

NC = not calculated 
u = Undetected at the associated quantitation limit 

= Parameters estimated usin non-detected concentrations at laborato re orted limit. 

Standard Deviation 

of the Mean 

[0.4] 

2.0 

[0. 1] 

NC 

1.2 

232 .5 
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EQUIPMENT CHECK OUT FORM 

... - ' 
QUANTITY ITEM CUSTOMER PROJECT 

18:' 55 Roc.u 1..5 /4_,o7) IYII. IJ11r:./ili-r.... 15''5-H .,, 

I~ ss SpvD-'1...5 /v,,,.--1) /)1, tvle A.! li~n, If?- I-/ 
I.. ./ 
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----------- ..... 
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/\ ~ 
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~~ ~ 
/ ~ ----.,, 6 -..... . 
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...... -'· 

.. 
' ---

*All equipment has been cleaned per Ell 5.5, Rev. 4, "Laboratory Cleaning of 
RCRA/CERCLA Sampling Equipment. 

Custodian Signature:,£,L.J ., Print Name: pt:;?,·~ l,✓,/1 Date: 2.!Y,ff6 
l . 

Customer Signature: ~'lh,JJL--Print Name:.HJ IHe/,IJ,,,,,tt Date: 2,/~/9< 
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GLOBAL POSITIONING SYSTEM SURVEY RESULTS, MARCH 27, 1996 

Survey Date: March 27, 1996 
By: LB Peterson 

GPSID Easting Northing 

7001 577913.6934 152821.2728 

7002 577846.6670 152821.1481 

Two stake GPS Survey March 27, 1996 
Horizontal DA TUM: NAD83 
Vertical DATUM: NAVD88/91 
Coordinates: 
Units: 

' , • Vf. f~ · 
~ eters . 

A-17 

Elevation Label 

128.8090 E220 N25 GPS-POINT 

129.2674 E000 N25 GPS-POINT 

.. 
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Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

March 25. 1996 

CH2M Hill 
1022 Lee Blvd. 
Richland, Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

RE: TRANSMITTAL OF DWTI\ H 
CONTRACT NO. MSlf-~ ~ 

Dear Ms. Duncan: 

This letter is to transmit the following data validation package: 

896-052 

PrQject 

183-H Basin D&D 
Soil Screening/ 
Verification 

Please call if you have any questions. 

Sincerely, 

l-· 

Thomas M. Stapp 
Project Manager 

Enclosures 

p:\c:11v ims\whc\dv\dptr:u1.llr 

Data Package 

W0871-QES 

B-5 

BHI-00932 

-Go;;; :Associates 

Our ref: 943-1610.125.0400 
94-1610/0/488 

Radiochemistry. lnorganics. 
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, Soil Screen/Verification 
Project QA Record 

March 25, 1996 

FR: Heidi Gregerson, Golder Associates Inc.~ 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0871-QES (943-1610.125 871INO.HB) 

INTRODUCTION 

This memo presents the results of data validation for the analyses specified below on data 
package W0871-QES prepared by Quanterra Environmental Services. Sample information 
is provided in the following table. 

SAMPLE ID COMMENTS .'\.'.\JALYSIS MEDIA 

B0H0H0 TCLP METALS SOIL 
B0H0H1 TOT:\L CHROMIUM SOIL 
B0H0H2 HEXA \ "ALENT CHROMIUM SOIL 
B0H0H3 SOIL 
B0H0H4 SEE:\ IT ACHMENT 4 SOIL 
B0H0HS SOIL 
B0H0H6 SOIL 
B0H0H7 SOIL 

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. 

B-7 
oo: 



Data Package ID: W0871-OES 

BHI-00932 
Rev. 0 

Analysis· INORGANIC$ 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples were validated in this data package with a total of 72 determinations reported, all · 
of which were deemed valid. This results in a completeness of 100%, which meets the 90% 
objective of the work plan. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

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

Blanks 

• Barium was detected in the TCLP blank. 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-S\V\1-315905; Validation Statement of Work, Revision LO, September 
7, 1994; Westinghouse Hanford Company, Richland, Washington. 

.. 
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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 constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not 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. 

B-10 
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DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:W0871-QES REVIEWER: DATE: PAGE..1..OF.1 
H. Gregerson 3-25-96 

COMMENTS: TCLP METALS /fOTAL CHROMIUM/HEXA VALENT CHROMIUM 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

BARIUM u B0H0H0 DETECTED IN TCLP 
BLANK 

,. 

006 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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V,11idated Data Summary, Data Package: W0871-QES 
Sample# B0H0H0 BOH0Hl B0H0H2 
Date 1/8/96 1/8/% 1/8/96 
Locc1tio11 
Depth 
Type Soil Soil Soil 
Comments 

Pc1ramctcr Units Results Q Results Q Results 
TCLP ARSENIC UG/L 65.500 u 65.500 u 65.500 
TCLPBARIUM UG/L 276.000 u 457.1100 459.000 

TCLP CADMIUM UG/L 3.400 u 3.400 u 3.400 
TCLP CHROMIUM UG/L 4.400 u 9.11111 B 4.400 

TCLPLEAD UG/L 34.300 u 34.3011 u 34.3110 
TCLP MERCURY UG/L 0.100 u 0.10ll u 0.1110 
TCLP SELENIUM UG/L 47.000 u 47.01111 u 47.000 

TCLP SILVER UG/L 5.000 u 5.1100 u 5.000 

HEXA VA LENT CHROMIUM MG/KG 0.570 u 0.5711 u 0.570 

TOTAL CHROMIUM MG/KG 0.440 u lll.000 13.900 
The decimal places shown do not reflect the precision reported by the laborntory. 

0:, 
I ...... 

+:-

" 

Q 
u 

u 
u 
u 
u 
u 
u 
u 

B0HIIH3 BOHOH4 B0HOH5 
1/8/96 1/8/96 1/8/96 

I 

Soil Soil Soil 

Results Q Results Q Results 
65.500 u 65.500 u 65.500 

436.000 387.000 430.000 
3.4110 u 3.400 u 3.400 
4.400 u 4.-100 u 4.400 

34.3110 u 34.300 u 34.300 
0.1110 u 0.1110 u 0.100 

47.000 u 47.000 u 47.000 
5.000 u 5.000 u 5.000 
11.570 u 0.570 u 0.570 
5.500 6.000 7.500 

Q 
u 

u 
u 
u 
u 
u 
u 
u 

BOHOH6 B0HOH7 
1/8/96 1/8/96 

Soil Soil 

Results Q Results 
65.500 u 65.500 

430.000 451 .000 
3.400 u 3.400 
4.400 u 4.400 

34.300 u 34.300 
0.100 u 0.100 

47.000 u 47.000 
5.000 u 5.000 
0.570 u 0.570 

10.900 8.100 

\J ~ d Ci e.-d._ (~7 
·3/zs/a.~ 

Q 
u 

u 
u 
u 
u 
u 
u 
u 
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EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0H0H0 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871 --- --- ----
Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

Lab Sample ID: Pl0125-001 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

744 0 -38-2 Arsenic 65.5 u N p 
744 0 -39-3 Barium - 276 ~ 

-N-- p -
7440-43-9 Cadmiu~ 3.4 -N- p - u 
7440-47-3 Chromium 4.4 u -N-- p -
7439-92-1 Lead - 34.3 u -N-- p -
7439-97-6 Mercury 0.10 u --- cv 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

009 
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1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BO OHO 
Lab Name: QUANTERRA_MO Contract: 550.118 ---
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0 871 -
Matrix (soil/water): SOIL Lab Sample ID: 1 0125-001 -
Level (low/med) : LOW Date Received: 01/10/96 -
% Solids: 99.9 -

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ NR 
7440-47-3 Chromium 0.44 u p 
7439-92-1 Lead - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: .. Texture : 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

B-16 o 1 o ___ m l~11"' 
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EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOH0Hl 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871 --- --- ----
Matrix (soil/water): WATER Lab Sample ID: Pl0125-002 

Level (low/med): 

% Solids: 

LOW 

0.0 

Date Received: 01/1 0 /96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 457 -N- p -
7440-43-9 Cadmiu~ 3.4 u -N- p -
7440-47-3 Chromium 9.1 B -N- p -
7439-92-1 Lead - 34.3 u -N- p -
7439-97-6 Mercury 0.10 u --- CV 
7782-49-2 Selenium 47 . 0 u N p 
7440-22-4 Silver - 5 . 0 u - -- p --- -

- -
- -
- -
- -
- -
- -
- -
- -
-
-
-
-. -
-
-
-
-

Col or Before: Clarity Before: 
.. 
Texture: 

Col or After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

011 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

,ah Name: QUANTERRA_MO ______ _ Contract: 550.118 

ah Code: ITMO Case No.: SAS No.: --- ---

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

·B0H0Hl 

SDG No.: W0871 ----
~trix (soil/water): SOIL Lab Sample ID: 10125-0.02 

'Jevel (low/med) : 

; Solids: 

LOW 

94.S 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 10.0 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: 'Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

012 
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1 

BHI-00932 
Rev. O 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~ab Name: QUANTERRA_MO ______ _ 

Lab Code: ITMO Case No.: ---

Contract: 550.118 

SAS No.: ---

B0H0H2 

SDG No.: W0871 

~atrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

Lab Sample ID: Pl0125-003 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 459 -N- p -
7440-43-9 Cadmiu~ 3.4 u -N- p -
7440-47-3 Chromium 4.4 u -N- p -
7439-92-1 Lead - 34.3 u -N- p -
7439-97-6 Mercury 0.10 u --- CV 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u - -- p --- -

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

013 
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U.S. EPA - CLP 

1 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ 

'.:Jab Code : ITMO Case No.: 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

92.T 

---

B0H0H2 
Contract: 550.118 

SAS No.: SDG No.: W0871 --- ----
Lab Sample ID: 10125-003 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 
-7440-38-2 Arsenic NR 

7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 13.9 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: 'Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ 

BI-11-00932 
Rev.O 

EPA SAMPLE NO. 

B0H0H3 

Lab Code: ITMO Case No.: 

Contract: 550.118 

SAS No.: SDG No.: ·W0871 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.b 

--- --- ----
Lab Sample ID: Pl0125-004 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 436 -N- p -
7440-43-9 Cadmiu~ 3.4 u -N- p -
7440-47-3 Chromium 4.4 u -N- p -
7439-92-1 Lead - 34.3 u -N-- p -
7439-97-6 Mercury 0.10 u --- CV 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

- -
- -
- -
- -
- -
-
-
-
-
-
-
-. -
-
-
-
-

Color Before: Clarity Before: "Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

B-21 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

,ab Name: QUANTERRA_MO ______ _ Contract: 550.118 

ab Code: ITMO Case No.: SAS No.: --- ---

BHI-00932 
Rev. O 

EPA SAMPLE NO. 

B0H0H3 

SDG No. : W0871 ----
~trix (soil/water): SOIL Lab Sample ID: 10125-004 

,evel (low /med) : 

: Solids: 

LOW 

94.5 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 5.5 - p 
7439-92-1 Lead - - NR 
7439-97-6 Mercury - NR 
7782-49-2 Selenium - NR 
7440-22 - 4 Silver - - NR -- -

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

Color Before: Clarity Before: 'Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

B-22 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

I :.iab Name: QUANTERRA_MO ______ _ Contract: 550.118 
B0H0H4 

:.iab Code: ITMO Case No.: SAS No.: SDG No.: W0871 --- --- ----
~atrix (soil/water): WATER Lab Sample ID: P10125-005 

~evel (low/med) : Date Received: 01/10/96 

I l; Solids: 

LOW 

0.0 

I 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 387 -N-- p -
7440-43-9 Cadmiu~ 3.4 u -N-- p -
7440-47-3 Chromium u -N- p -4.4 
7439-92-1 Lead - 34.3 u -N- p -
7439-97-6 Mercury 0.10 u --- CV 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

- -
- -
- -
- -
- -
-
-
-
-
-
-
-. -
-

-- -
-
-

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

0 1 7 ~f-, fz-'5 /CJ h 
· {)086lr . 
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U.S. EPA - CLP 

1 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ 

Lab Code: ITMO Case No.: 

Matrix (soil/water) : SOIL 

Level (low/med) : 

% Solids: 

LOW 

95.0 

---

B0H0H4 
Contract: 550.118 

SAS No.: __ _ SDG No.: W0871 ----
Lab Sample ID: 10125-005 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 6.0 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 
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U.S. EPA - CLP 

1 

BHI-00932 
Rev. O 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ 

Lab Code: ITMO Case No.: ---

Contract: 550.118 

SAS No.: 

B0H0HS 

SDG No.: W0871 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

0.0 

Lab Sample ID: Pl0125-006 

Date Received: 01/10/96 

% Solids: 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440:...39-2 Arsenic 65.5 u N p 
744 0 -39-3 Barium - 430 -N-- p -
7440-43-9 Cadmiu~ 3.4 u -N- p -
7440-47-3 Chromium 4.4 u -N- p -
7439-92-1 Lead - 34.3 u -N- p -
7439-97-6 Mercury 0.10 u --- cv 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 
TCLP 

B-25 
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U.S. EPA - CLP 

1 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0H0H5 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

ab Code: ITMO Case No.: SAS No.: SDG No. : W0871 --- --- ----
Matrix (soil/water): SOIL Lab Sample ID: 10125-006 

Level (low/med): 

% Solids: 

LOW 

94.2 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 7.5 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

020 
B-26 



971 j~)~-ij ~2•1os 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

BHI-00932 
Rev.0 

EPA SAMPLE NO. 

B0H0H6 
Lao Name: QUANTERRA_MO ______ _ Contract: 550.118 

-Lab Code: I TMO Case No.: SAS No.: SDG No. : W0871 

Matrix (soi l /water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.6 

--- --- ----
Lab Sample ID: P10125-007 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 430 -N-- p -
7440-43-9 Cadmiu~ 3.4 u -N-- p -
7440-47-3 Chromium 4.4 u -N- p -
7439-92-1 Lead - 34.3 u -N-- p -
7439-97-6 Mercury 0.10 u --- cv 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

- -
- -
- -
- -
- -
- -
-
- -
-
-
-
-• -
-
-
-
-

Color Befor e: Clarity Before: .. Texture: 

Color After : Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

021 
B-27 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

~ab Code : ITMO Case No.: SAS No.: --- ---

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

B0H0H6 

SDG No.: W0871 - ---
Matrix (soil/water): SOIL Lab Sampl e ID: 10125 - 007 

Level (low/med): 

% Solids: 

LOW 

95.0 

Date Received: 01/10 / 96 

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

--

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - - NR 
7440-43-9 Cadmiu~ - NR 
7440-47-3 Chromium 10.9 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

Color Before: Clarity Before: .. Textu re: 

Color After: Clarity After: Arti f acts: 

Comments: 

FORM I - IN 
TCLP 

B-28 
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97 I 39tO. 21106 · 
U.S. EPA - CLP 

1 

. BHI-00932 
Rev. O 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0H0H7 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0871 --- --- ----
Matrix (soil/water): WATER Lab Sample ID: Pl0125-008 

Level (low/med) : 

% Solids: 

LOW 

0.0 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 65.5 u N p 
7440-39-3 Barium - 451 -N- p -
7440-43-9 Cadmiu~ 3.4 u -N- p -
7440-47-3 Chromium 4.4 u -N- p -
7439-92-1 Lead - 34.3 u -N- p -
7439-97-6 Mercury_ 0.10 u --- cv 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u - -- p --- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
-. -
-
-
-
-

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 
TCLP 

B-29 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

.. ab Name: QUANTERRA_MO ______ _ Contract: 550.118 

_ab Code : ITMO Case No.: --- SAS No.: __ _ 

BHI-00932 
Rev. O 

EPA SAMPLE NO. 

B0H0H7 

SDG No. : W0871 ----
~atrix {soil/water): SOIL Lab Sample ID: 10125-908 

:..evel {low/med) : 

l. Solids: 

LOW . 

94.4 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-38-2 Arsenic NR 
7440-39-3 Barium - ·. - NR 
7440-43-9 Cadmiu~ - · NR 
7440-47-3 Chromium 8.1 - p 
7439-92-1 Lead - - NR -7439-97-6 Mercury NR 
7782-49-2 Selenium - NR 
7440-22-4 Silver - - NR -- -

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

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

Color Before: Clarity Before: .. Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

B-30 



SAMPLE LAB. ID 

Preparation Blank 

LCS 

60113601 

60113602 

60113603 

60113604 

60113605 

60113606 

60113607 

60113608 

60113608 DUP 

60113608 MS 

60113608 PbCr04 MS 

COMMENTS: 

97135~0 ~ 21~0 7 

HEXAVALENT CHROMIUM DATA SUMMARY 

SDG: W0871 

ANALYSIS DATE: 1/12/96 

MA TRIX: SOIL 

MOL: _0.57 mg/kg 

SAMPLE SPIKE 

CLIENT ID RESULT UNITS ADDED UNITS 

0.001 mg£~ "" . - ..,,u .!¥ 
IV I 1.AlA( rtcMt.s : Wijg,~ · ··~ aha~" i • · 1. mg/L 
""- t.U,m't;7i0 ,7~~• ~ B0HOH0 

¥'~ • ..,. .,. ¥0 -·- • 

B0H0H1 <0.57 mg/kg 

B0H0H2 <0.57 mg/kg 

B0H0H3 <0.57 mg/kg 

B0H0H4 <0.57 mg/kg 

80HOH5 <0.57 mg/kg 

B0H0H6 <0.57 mg/kg 

B0H0H7 <0.57 mg/kg 

B0H0H7 <0.57 mQ/kq 

B0H0H7 33.36 mg/kg 40.0 mg/kg 

B0H0H7 896.0 mg/kg 926.72 mg/kg 

SPIKE 

BHI-00932 
Rev. O 

PERCENT 

RECOVERED UNITS RECOVERY 

0.876 mg/L 87.6 

33.36 mg/kg 83.4 

896.0 mg/kg 96.7 

,. 

To convert preparation blank in mg/L to mg/kg: mg/kg = (mg/L • 0.1 L) / 0.01 kg 

Form No.:CG-196, 8/95, Rev. 0 
B-31 025 
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. Rev. 0 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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Quanterra Incorporated 
13715 Rider Trail North 
Earth City, Missouri 630-15 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

January 24, 1996 

Attention: Joan Kessner 

Project number 
. Date Received by Lab 

Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.118 
January 10, 1996 
Eight (8) 
Soil 
W0871 
Summary 

~~uanterra 
~ Enrironmemal 

Sem«s 

JAN 1996 
RECEIVED 

Data 

On January 10, 1996, eight (8) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID's: 

St Louis ID WHCID Richland ID Matrix Date of Receigt 
10125-001 BOHOHO 60113501 Soil 01/10/96 
10125-002 BOHOHl 60113502 Soil 01/10/96 
10125-003 BOHOH2 60113503 Soil 01/10/96 
10125-004 BOHOH3 60113504 Soil 01/10/96 
10125-005 BOHOH4 60113505 Soil 01/10/96 
10125-006 BOHOH5 60113506 Soil 01/10/96 
10125-007 BOHOH6 60113507 Soil 01/10/96 
10125-008 BOHOH7 60113508 Soil 01/10/96 

BHI-00932 
Rev. 0 

B-34 
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Bechtel Hanford Incorporated 
January 24, 1996 
Project Number: 550.118 
SDG: W0871 
Page2 

Il. Analytical Results/ Methodology 

.t:Hii-UUY32 

#j)\ Rev. O 
~uanterra 

Environmenal 
Services 

TI1e analytical results for this report are presented by analytical test. E.ach set of data includes 
sample identification information, analytical results and the appropriate detection limits. 

Analyses requested: ICP Metals by EPA method 6010 and Mercury by EPA method 7470 
following TCLP Extraction by EPA method 1311. Chromium by EPA 
method 6010. pH by EPA method 9045. Cyanide by EPA Method 335.2. 
Chloride, Fluoride, Nitrite, Nitrate, Phosphate and Sulfate by EPA Method 
300.0. Nitrate/Nitrite by EPA Method 353.1. Sulfide by EPA Method 
9030. Hexavalent Chromium by EPA method 3060A performed at 
QTESRL. 

ill. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate were performed per the protocol for 
the analyses in this SDG. pH analysis uses only Sample Duplicate for matrix QC. 

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- Qt:ality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

B-35 028 
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Bechtel Hanford Incorporated 
January 24, 1996 
Project Number: 550.118 
SDG: W0871 
Page 3 

V. Comments 

tiHl-00932 
lj~ Rev. 0 ,:euanterra 

Environmental 
Services 

Total Chromium analysis was added after the samples were received and therefore does not appear 
on the Chain of Custody. 

Metals 
Due to software limitations all the fonns in the SDG W0871 package are labelled "TCLP " even 
though both Total and TCLP results were reponed. 

TCLP: 
The recoveries of the Matrix Spike Duplicate for the following list of elements was less than 80% , 

ere fore all associated data was flagged with an " N ". All the recoveries for the Matrix Spike 
were within the 80%-120% range. See NCM # SL-2387. 

Chromium: · 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 

%REC 

76.4 . 
76.6 
78.7 
78.7 
78.5 
78.7 

.. 

There are no comments or nonconfonnances associated with the Total Chromium analysis. 

029 
B-36 



Bechtel Hanford Incorporated 
January 24, 1996 
Project Nwnber: 550.118 
SDG: W0871 
Page4 

Wet Chemistry 

.tiHl-00932 
IJ)\ Rev. O 
~uanterra 

Environmental 
Services 

The Relative Percent Differences could not be calculated for the Fluoride, Sulfate, Phosphate and 
Nitrite analyses due to the values being below the detection limits for sample 10125-001 and its 
duplicate. 

The Relative Percent Differences could not be calculated for the Nitrate/Nitrite analysis due to the 
values being below the detection limits for sample 10125-001 and its duplicate. 

The Relative Percent Differences could not be calculated for Llie Cyanide analysis due to the values 
being below the detection limlts for sample 10125-001 and its duplicate. 

The Relative Percent Differences could not be calculated for the Sulfide analysis due to the values 
being below the detection limits for sample 10125-001 and its duplicate. 

I certify that this data package is in compliance with 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 
vemie7 by th~ following signature. 

Project Manager 
e:l\priceS\abbydavelhanw0871 .nar 

B-37 030 
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0cchtd lhnforJ, Inc. CIIAIN IIF CUSTODY/SAMl'LE ANALYSIS REQUEST 
Paecj_orL 

D•I• Turnaround 

Cull~.:lur Cu111pa11y C1111ta.:I Telephone 
X Priority 

Duur Buwus D. D. End;c 173-J-161 
Normal 

Pri~c.:1 D~sii:n11iu11 Sampli11i: Lu.:atiun SAF No. 
IIIJ -11 Soil Scrcen/Verifica1ion (Loading mnp/Bcrm pile) 1113-11 Solar Ba.in B96-0S2 

1.:c Ch~•• Nu. FidJ Lui:buuk Nu. McUu.xl of Shipmen! 

EL-/7 f:R-/J'(~-1 Hand deliver 

Shipped To Olhil< l'rupcrty No. Bill of Lading/ Air Bill No. 

Quanicrra 
Puuiblc Sample Haurds/Relllllrl.a 

Prc~~rvalion 
~ool lu .:uol 1u cool lo cool lo cool 10 

none none 4C 4C 4C 4C 4C none non• 

Type uf Cun1ainer 
PIG PIG PIO PIO PIO PIO P/O P/O 

No. of Conluincr(s) 
I I I I I I 2 I 

Special Handlin& and/or Storage Volume 
120mL 250 ml 60mL 60mL 60mL 60ml I L 20ml 

5'7-. % /06 100 /00 /00 JOO /tl)li5P 
SAMPLE ANALYSIS u» 1/ uOl 13!5 

.. ..... 
,TCLP, Sec hem J _t;hromium Sec hem Activity 
Me1al1 j Cyanidc'i11 Sulfide \I/ II below NO2-N~ Hex 12 below Scan 

Sample No. Ma1ri•• Date Sampled Time Sampled 

&JlalltJJ 01 <: /-fl-?~ IL~:7- X )( X )( )( X x ! /V~ 1<-
- )( A 1?£"" &Jlc,JI/ OJ. ~ I-~ .. Cf e,. /ISfl y y_ X \J X 'X /V (. 

X x ~ 
/ X ,X ,11 kllollZ 03 .s /-1{-'Jl. /7~- . )t y ;x /V~ 

AolM/13 Ol/ <: 1-<J-?~ /3'o3 'j 'i y x X X X )< fr t, 17) 

IP.,ol/t>UI/ 08 ~ /-f -?l ,~'\? y 'J. y Y. >c X )( X ,tyl, !?f 
A11Jloll~ O& .s /-9-7~ ,~/.{ X 'j. )t X ){ j. )< X /V~I i7 

,I SPECIAL INSTIWCTIONS lh1N,• 

CHAIN OF POSSESSION - Sign/Print Nam~s 
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Data Turnaround 
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X Priority 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

VALIDATOR: H· 
CASE: 

A B 

ANALYSES PERFORMED 
• CLP/ICP • CLP/GFAA • CLP/Hg • CLP/Cyanide 

• SW•8~6/ICP • SW-846/GFAA • SW-846/Hg • SW-846 
Cyanide 

SAMPLES/MATRIX (::OH 

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

0 

BHI-00932 
Rev. 0 

E 

~No . 
@No 

N/A 
N/A 

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

2. HOLDING TIMES ,. 

Are sample holding times acceptable? 
Comments: ---------------------~----

. . . . . . . . . . . .@) _No N/A 

034 
B-42 



WHC-SO-EN-SPP-OO2, Rev. 2 
BHI-00932 
Rev.O 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •••• Yes No 
Are initial calibrations acceptable? ••••••••••••• Yes No 
Are ICP interference checks acceptable? •••••••••••• Yes No 
Were ICV and CCV checks performed on all instruments? ••••• Yes No 
Are !CV and CCV checks acceptable? •••••••••••••• Yes No 
Comments: ---------------------------

4. BLANKS . \~~;Cf(J 
applicable analyses? - Nor-;;;;_} 
• • • • • • . • • • • es No~ 

...... . QV, No L N/A 
• •••••••. Yes~ -N/A 

Were !CB 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? 

•. Yes~~ 
• . Yes No~ 

Comments: __________________________ _ 

{ a Y:-A d L!f d:£ d i <) "TO I p n\G v\ IL fl n d li½Ve; c+ed <omPk..S 
\ . r• d r, ±' d .1- r 1,9ev-c ~ l--rJ e. .; 0ee d A¾yoc to '3 ee ,uM.g,,vn · 

5. ACCURACY 

Were spike samples analyzed? . . . . No N/A 
. . . . No N/A .. Are spike sample recoveries acceptable? •.••• 

Were laboratory control samples (LCS) analyzed? • 
Are LCS recoveries acceptable? ••••••••• 
Comments: 

. . . . 

. . . Yes 
No @b No 

. 

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

B-43 
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6. PRECISION 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Were laboratory duplicates analyzed? •••••••••••• 00 No 
Are laboratory duplicate samples RPO values acceptable? • (!§/ No 
Were ICP serial dilution samples analyzed? •••••••••• Yes No 
Are ICP serial dilution %0 values acceptable? ••••••••• Yes No 
Are field duplicate RPO values acceptable? •••••••••• Yes No 
Are field split RPO values acceptable? •••••••••••• Yes No 

BHI-00932 
Rev. 0 

N/A 

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? ••• 
Comments: 

. 

. 
. . . 
. . . 

. 

. . . Yes No 
. Yes 

. . . Yes No 

. . Yes No 

. . Yes No 
Yes No 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? ••• 
Are all results supported in the raw data? •••••. 
Are results calcul~ted properly? .••••• 
Do results meet the CRDLs? ••••••••••• 
Comments: 

•• ~No 
• • Yes No 

• • • • Yes No 

.... (8 No 

----------------------------
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IIOLDIIIG TIME SUMMMlY 
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PR£P. 
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EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

PBT88513 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.118 

:.ab Code: ITMO Case No. : __ _ SAS No.: __ _ SDG No. : W0871 ----
Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

0.0 

Lab Sample ID: PBT88513 

Date Received: 01/10/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic i::;r, 5 ij N p 
7440-39-3 Barium - ( 60.1 JB -N- p -
7440-43-9 Cadmiu~ u -N- p -3. ""4 
7440-47-3 Chromium 4.4 u -N-- p -
7439-92-1 Lead - 34.3 u -N- p -

7439-97-6 Mercury 0.10 u --- cv 
7782-49-2 Selenium 47.0 u N p 
7440-22-4 Silver - 5.0 u --- p --- -

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

Color Before: Clarity Before: ... Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN Sc.(V\!;lt. /J,l-kc ka( : 
' 

(SOOOl~O 
TCLP 
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MEMORANDUM 

TO: 183-H Basin D&D, Soil Screen/Verification Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. \(,f4 

March 25, 1996 

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0871-QES (943-1610.125 871GEN.HB) 

INTRODUCTION 

This memo presents the results of data validation for the analysis indicated below on data 
package W0871-QES prepared by Quanterra Environmental Services. Sample information 
is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

BOH0H0 GE~ERAL CHEMISTRY SOIL 
BOH0H1 SOIL 
B0H0H2 SEE ATTACHMENT 4 SOIL 
B0H0H3 SOIL 
B0H0H4 SOIL 
B0H0HS SOIL 
B0H0H6 SOIL 
B0H0H7 SOIL 

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. 

B-47 
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Data Package IP; W0871-OES Analysis: GENERAL CHEMISTRY 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples were validated in this data package with a total of 80 determinations reported, all 
of which were deemed valid. This results in a completeness of 100 percent, which meets 
the 90% objective of the work plan. 

Detection Limits. Detection limit goals were met for all the sample results, with the 
exception of chloride and ortho-phosphate. Qualification is not required. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

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

Holding Times 

• The holding time for pH, nitrate, nitrite, and ortho-phosphate was exceeded . 
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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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

.. 
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WHC-SD-EN-SPP-002, REV.2 
BHI-00932 
Rev. 0 

Glossary of Inorganic Data Reporting Qualifiers. 

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, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not 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. 

B-50 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0871-QES REVIEWER: DATE: 
Heidi Gregerson 3-25-96 

COMMENTS: GENERAL CHEMISTRY 

COMPOUND/ANAL YTE QUAU FIER SAMPLES 
AFFECTED 

pH J ALL SAMPLES 

NITRATE-N J ALLS:\MPLES 

NITRITE-N UJ ALLS:\MPLES 

ORTHO-PHOSPHATE UJ 
ALLS:\MPLES 

B-52 

PAGEJ_OF.1 

REASON 

HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED 

.. 

BHI-00932 
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ATTACHMENT 3 

QUALIFIED DATA St;MMARY and ANNOTATED LABORATORY REPORTS 

.. 
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\/,1lidaled D,1ta Summilr)', Dat,1 Package: W087l-QES 
Sample# Bill IOI Ill Blll lOHI B0IIOl 12 
Dale 1/8/% 1/8/96 1/8/96 
Local ion 
Depth 
Type Soil Soil Soil 
Comments 

Parnmeler Units Results Q Res,1lt s Q Results 
CYANIDE UG/G 0.500 u 0.530 u 0.540 
SULFIDE UG/G 10.600 u 10.700 u 11 .200 

CHLORIDE UG/G 3.4111 2.1 IO u 2.0-W 
FLUORIDE UG/G 1.000 u 1.060 u 1.400 

NITRATE-N UG/G 0.310 J 1.4111 J 0.570 
NITRITE-N UG/G 0.200 UJ 0.2111 U.1 0.200 

ORTHO-PHOSPHA TE UG/G 5.000 UJ 5.280 UJ 5.1()0 

SULFATE UG/G 5.000 u 23.800 8.650 

PH PH 6.42ll J 9.020 J 8.6110 

NITRA TE/NITRITE-N UG/G 0.5 u 0.95 0.5-t 
The decimal places shown do not reflect the precision reported by the laboratory. 

0 
0 
00 

" 

BOl 111113 
1/8/% 

Soil 

Q Results 
u 0.520 
u 10.8011 
u 1.950 

0.980 

J 0.290 

UJ 0.200 
UJ 4.880 

4.880 

J 8.600 
u 0.53 

1111111111-t B0HOll5 BOHOl16 Bfll-lOll7 
1/8/96 1/8/96 1/8/96 1/8/96 

Soil Soil Soil Soil 

Q Results Q Results Q Results Q Results Q 
u 0.520 u 0.530 u 0.520 u 0.520 u 
u 10.900 u 11 .0llO u 10.900 lJ 11 .300 u 
u 1.880 u 1.890 u 2.100 u 2.040 u 
u 0.940 u 1.290 1.420 1.020 u 
J 3.570 J 0.380 J 0.400 J 0.410 J 

UJ 0.19ll UJ 0.190 UJ 0.210 UJ 0.200 UJ 
UJ 4.690 UJ 4.730 UJ 5.240 UJ 5.110 UJ 
u 8.66(1 4.730 u 5.240 u 5.110 u 
J 8.610 J 8.740 J 8.730 J 8.640 J 
u 3.05 0.53 u 0.53 u 0.53 u 



97 I 3Ei'i·ij .. 21~ ~ 9 
Quanterra•Richland 
P.O. Box 1970 
Richland, WA 99352 

Proj~t: 550.118 
, '~Ory: Cyanide 

thod: EPA 335.2 
.•trix: SOLID 

Client Quanterra Blanlt S~le 
10 JD Analyte CAS Nunber N-

BOHOHO 10125·001 Cyanide 57·12·5 QC8LK88399·Z 

BOHOHO 10125·001DUP Cyanide 57·12·5 QCILIC88399·Z 

BOHOHO 10125·001MS Cyanide 57·12·5 QCILIC88399•2 

BOHOH1 10125·002 Cyanide 57-12·5 QCILIC88399· 2 

80HOH2 10125-003 Cyanide 57-12·5 QCILIC88399· 2 

80HOH3 10125·004 Cyanide 57·12·5 QCILIC88399·2 

BOHOH4 10125•005 Cyanide 57·12·5 QCILK88399· 2 

B0HOH5 10125·006 Cyanide 57-12·5 QC8LIC88399·Z 

B0HOH6 10125-007 Cyanide 57·12·5 QCILIC88399· 2 

80HOH7 10125-008 Cyanide 57·12·5 QCBLIC88399·2 

NA QCBLK88399·2 Cyanide 57-12·5 QCILIC88399·2 

NA QCLCS88399·2 Cyanide 57·12·5 QCILIC88399·2 

B-55 

Q~ vuanterra 

Prep. Analysn 
Date Date 

01/12/96 01/16/96· 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

01/12/96 01/16/96 

.• 

009 

Environmenal 
Services 

Saple Date . 
Receipt Date: 
Report Date : 

Result Unit Qual. 

0.50 UG/G u 

0.50 UG/G u 

94 XREC 

0.53 UG/G u 

0.54 UG/G u 

0.52 UG/G u 

0.52 UG/G u 

0.53 UG/G u 

0.52 UG/G u 

0.52 UG/G u 

0.50 UG/G u 

94 XREC 

t~lb 3iz5f'<c 
QQ086-

BHI-00932 
Rev. O 

01/08/96 
01/10/96 
01/ZZ/96 

Detection 
Limit 0 

0.50 

0.50 

0.53 

0.54 

0.52 

0.52 

0.53 

0.52 

0.52 

0.50 



IJ,Puanterra 
BHI-00932 

Quanterra•Richland Rev. 0 
P.O. Box 1970 Environmental 
Richland, WA 99352 Services 

Project: 550.118 
Category: Sulfide EPA 9030 Sample Date : 01/08/96 

Method: EPA 9030 Receipt Date: 01/10/96 
Matrix: SOLID Rep,rt Date : 01/22/96 

Client Quanterra Blank Sample Prep. Analyan Detection 
ID ID Analyte CAS Nuimer N- Dau Date Result Unit Qual. Liiait C 

BOHOHO 1_0125·001 Sulfide 18496·25·8 QC8LICSS499·1 01/12/96 01/12/96 10.6 UG/G u 10.6 

B0H0H0 10125·001DUP Sulfide 18496·25·8 QCBLICSS499·1 01/12/96 01/12/96 10.5 UG/G u 10.5 

- BOHOHO 10125·001MS Sulfide 18496·25·8 QC8LICSS499· 1 01/12/96 01/12/96 80 DEC 

80H0H1 10125·002 Sulfide 18496·25·8 QC8LICSS499• 1 01/12/96 01/12/96 10.7 UG/G u 10.7 

80HOH2 10125-003 Sulfide 18496-25·8 QCBLICSS499·1 01/12/96 01/12/96 11.2 UG/G u 11.2 

8DH0H3 10125·004 Sulfide 18496·25·8 QCBLICSS499·1 01/12/96 01/12/96 10.8 UG/G u 10.8 

BDHOH4 10125·005 Sulfide 18496·25·8 0CBLICSS499·1 01/12/96 01/12/96 10.9 UG/G u 10.9 

BOHOH5 10125·006 Sulfide 18496·25·8 QCBLICSS499•1 01/12/96 01/12/96 11.0 UG/G u 11.0 

B0H0H6 10125·007 Sulfide 18496·25·8 QCBLIC88499·1 01/12/96 01/12/96 10.9 UG/G u 10.9 

BOHOH7 10125-008 Sulfide 18496-25-8 QCBLll:1515499· 1 01/12/96 01/12/96 11.3 UG/G u , 1.3 

NA QCBLIC88499·1 Sulfide 18496-25·8 QCBLICSS499·1 01/12/96 01/12/96 10.6 UG/G u 10.6 

NA QCLCSSS499·1 Sulfide 18496·25·8 QCBLICSS499·1 01/12/96 01/12/96 . 82 XREC 

B-56 
010 



97 I 3~i40 ~ 21t Zfl Q' BHI-009: vuanterra Rev. 0 
Cuanterra•Richland Environmental P.O. Box 1970 Services Richland, WA 99352 

Project: 550.118 
Category: CHLORIDE Saq,le Date : 01/08/96 

Method: EPA 300.0 Receipt Date: 01/10/96 
Matrix: SOLID Report Date : 01/22/96 

Client Quanterra Blanlt S~le Prep. Analyses Detection 
ID ID Analyte CAS Nunber Name Date Date Result Unit Qual. Limit l 

BOHOHO 10125-001 Chloride 16887•00·6 QCBLK88682·2 01/12/96 01/12/96 3.41 UG/G 2.00 

BDHOHO 10125·001DUP Chloride 16887-00·6 CCBLK88682·2 01/12/96 01/12/96 3.57 UG/G 1.99 

BOHOHO 10125·001MS Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 95 XREC 

80HOH1 10125·002 Chloride 16887·00·6 QCBLIC88682•Z 01/12/96 01/12/96 2.11 UG/G u 2.11 

80HOH2 10125-003 Chloride 16887-00·6 QC8LIC88682•2 01/12/96 01/12/96 2.04 UG/G u 2.04 

BOHOH3 10125-004 Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 1.95 UG/G u 1.95 

BOHOH4 10125-005 Chloride 16887-00-6 QCBLIC88682·2 01/12/96 01/12/96 1 .88 UG/G u , .88 

BOHOHS 10125-006 Chloride 16887·00·6 QCBLIC88682·2 01/12/96 01/12/96 1.89 UG/G u 1.89 

BOHOH6 10125-007 Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 2.10 UG/G u 2.10 

BOHOH7 10125-008 Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 2.04 UG/G u 2.04 

NA QCBLIC88682·2 Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 2.00 UG/G u 2.00 

NA QCLCS88682·2 Chloride 16887-00·6 QCBLIC88682·2 01/12/96 01/12/96 92 XREC 

B-57 
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@ Rev. 0 vuanterra 
Quanterra•Richland Environmental 
P.O. Box 1970 Services 
Richland, WA 99352 

Project: 550.118 
Category: FLUORIDE S-.:,le Date : 01/08/96 

Method: EPA 300.0 Receipt Date: 01/10/96 
Matrix: SOLID Report Date : 01/W96 

Client Quanterre Blank S~le Prep. Analyses Detection 
10 ID Analyte CAS Numer N- Datt Date Result Unit Qual. Limit D 

BOHOHO 10125-001 Fluoride 16984·48·8 QC8LIC88682·2 01/12/96 01/12/96 1.00 UG/G u 1.00 

I0H0H0 10125·0010UP Fluoride 16984-48·8 QC8LICIS8682·2 01/12/96 01/12/96 0.99 UG/G u 0.99 

BOHOHO 10125·001MS Fluoride 16984-48·8 QC8LICIS8682·2 01/12/96 01/12/96 110 XREC 

BOHOH1 10125-002 Fluoride 16984-48·8 QCBLKIS8682·2 01/12/96 01/12/96 1 .06 UG/G u 1 .06 

BOHOH2 10125-003 Fluoride 16984-48-8 QCBLKIS8682·2 01/12/96 01/12/96 1.40 UG/G 1.02 

BOHOH3 10125-004 Fluoride 16984·48·8 QCBLKIS8682·2 01/12/96 01/12/96 0.98 UG/G u 0.98 

BOHOH4 10125-005 Fluoride 16984·48·8 0CBLKIS8682·2 01/12/96 01/12/96 0.94 UG/G u 0.94 

BOHOHS 10125·006 Fluoride 16984·48·8 QC8LIC88682·2 01/12/96 01/12/96 1.29 UG/G 0.95 

BOHOH6 10125-007 Fluoride 16984·48·8 QCBLICIS8682·2 01/12/96 01/12/96 1 .42 UG/G 1.05 

BOHOH7 10125·008 Fluoride 16984-48-8 QCBLIC88682-2 01/12/96 01/12/96 1.02 UG/G u 1.02 

NA QCBLIC88682·2 Fluoride 16984-48-8 QCBLICIS8682·2 01/12/96 01/12/96 1.00 UG/G u 1.00 

NA QCLCS88682·2 Fluoride 16984·48·8 QCBLICIS8682- 2 01/12/96 01/12/96 ~EC 0.10 

1iio 

.. 

B-58 
012 
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Quanterra•Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.118 
~ .. tevory: Nitrate 

4ethod: EPA 300.0 
Matrix: SOLID 

Client Quenterra Blank Saq,le 
10 ID ANlyte CAS NU!i)er N-

BOHOHO 10125·001 Nitrate N03•N QCBLK88682·2 

B0H0H0 10125·001DUP Nitrate N03·N QCBLIC88682·2 

BOHOHO 10125·001MS Nitrate N03·N QCBLIC88682·2 

BOHOH1 10125·002 Nitrate N03·N QCBLIC88682·2 

BOHOH2 10125·003 Nitrate N03·N QCBLIC88682·2 

BOHOH3 10125·004 Nitrate N03·N QCBLIC88682•2 

BOHOH4 10125·00S Nitrate N03·N QCBLIC8868Z·2 

BOHOH5 10125·006 Nitrate N03·N QCBLIC88682·2 

BOHOH6 10125·007 Nitrate N03·N QCBLIC88682·2 

B0HOH7 10125·008 Nitrate N03·N QCILIC88682·2 

NA QCILIC88682 • 2 Nitrate N03·N QCBLIC88682·2 

NA 0CLCS88682·2 Nitrate N03·N QCBLK88682·2 

B-59 

~""' •""' - vv✓ ..iL. Q' Rev. 0 vuanterra 

Prep. Analyses 
Date Date 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

.. 

013 

Environmental 
Services 

S~le Date 
Receipt Date: 
Repirt Date 

Result Unit Qual. 

0.31 UG/G .:r 
0.30 UG/G 

103 XREC 

1 .41 UG/G J 

0.57 UG/G ... 
0.29 UG/G 

-. 
;J 

3.57 UG/G .r 
0.38 UG/G -~ 
0.40 UG/G -'4 

0.41 UG/G ..J 

0.20 UG/G u 

104 XREC 

~{lb 31zqc;0 
~B882' 

01/08/96 
01/10/96 
01/22/96 

Detection 
Limit 

0.20 

0.20 

0.21 

0.20 

0.20 

0.19 

0.19 

0.21 

0.20 

0.20 



-•.£.._ vv_,, _,_ Q'\ Rev. 0 vuanterra 
Quanterra•Rlchland 

Environmental P.O. Box 1970 
Richland, WA 99352 Services 

Project: 550.118 
category: Nitrite Saq,le Date : 01/08/96 

Method: EPA 300.0 Receipt Date: 01/10/96 
Matrix: SOLID Re1)0rt Date 01/22/96 

Client Quanterra Bl•nlc s....,le Prep. Analyses Detection 
ID ID Analyte CAS N...,_r N- Date Date Result Unit · Qual. Limit 

BOHOHO 10125-001 Nitrite-.. 14797-65·0 QC8LK88682·2 01/12/96 01/12/96 0.20 UG/G .)Y u..:r 0.20 

BOHOHO 10125·001DUP Nitrite•N 14797-65-0 QC8LK88682·2 01/12/96 01/12/96 0.20 UG/G u 0.20 

BOHOHO 10125·001MS Nitrite·N 14797-65·0 QC8LK88682·2 01/12/96 01/12/96 90 DEC 

BOHOH1 10125-002 Nitrite·N 14797-65·0 QCBLK88682·2 01/12/96 01/12/96 0.21 UG/G lY u.:r 0.21 

BOH0H2 10125-003 Nitrite·N 14797-65·0 QCBLIC88682·2 01/12/96 01/12/96 0.20 UG/G _'tj" ll'l' 0.20 

BOHOHl 10125-004 Nitrite•N 14797-65·0 QCBLK88682·2 01/12/96 01/12/96 0.20 UG/G ,Ji v..r 0.20 

BOHOH4 10125-005 Nitrite•N 14797-65·0 QCBLIC88682·2 01/12/96 01/12/96 0.19 UG/G .Jr i,l;f 0.19 

SOHOH5 10125-006 Nitrite·N 14797-65·0 QCBLK88682·2 01/12/96 01/12/96 0.19 UG/G ,14' i.A..f" 0.19 

BOHOH6 10125-007 Nitrite·N 14797-65·0 QC8LIC88682·2 01/12/96 01/12/96 0.21 UG/G JI" IA.;!' 0.21 

B0H0H7 10125-008 Nitrite•N 14797-6S-0 QCILK88682•2 01/12/96 01/12/96 0.20 UG/G JI" i,t:r o.zo 
NA QCBLK88682·2 Nitrite•N 14797-65·0 QCILK88682·2 01/12/96 01/12/96 0.20 UG/G u 0.20 

NA QCLCS88682·2 Nitrite·N 14797-65·0 QCBLK88682·2 01/12/96 01/12/96 95 XREC 

014 
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Category: Orthop,osphate 
Method: EPA 300.0 
Matrix: SOLID 

Client 
ID 

Quanterra 
ID 

10125·001 

Analyte 

Quanterra•Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.118 

Blank Saq,le 
CAS Nuicer N•-

Ortho•Phosphate 14265-44·2 QCBLK88682·2 BOHOHO 

BOHOHO 

BOHOHO 

BOHOH1 

B0HOH2 

BOHOH3 

BOHOH4 

B0HOH5 

B0HOH6 

BOH0H7 

NA 

10125·001DUP Ortho·Phosphate 14265·44·2 QCBLIC88682·2 

NA 

10125·001MS 

10125-002 

10125-003 

10125-004 

10125-005 

10125-006 

10125·007 

10125-008 

Ortho·Phosphate 14265-44·2 QCBLK88682·2 

Ortho·Phosphate 14265·44·2 QCBLIC88682·2 

Ortho·Phosphate 14265-44·2 QCILK88682·2 

Ortho·Phosphate 14265·44·2 QCILIC88682·2 

Ortho·Phosphate 14265·44·2 QCILK88682·2 

Ortho•Phosphate 14265·44·2 QCBLK88682·2 

Ortho·Phosphate 14265·44·2 QCBLK88682·2 

Ortho·Phosphate 14265-44·2 QCBLK88682·2 

QCBLK88682·2 Ortho·Phosphate 14265·44·2 QCBLK88682·2 

QCLCS88682·2 Ortho·Phosphate 14265-44·2 QC8LK88682·2 

B-61 

lj)\ Rev. O 
~uanterra 

Pr~. Analyses 
Date Date 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

01/12/96 01/12/96 

.. 

Environmental 
Sen-ices 

Sample Date 01/08/96 
Receipt Date: 01/10/96 
Report Date : 01/22/96 

Detection 
Result Unit Qual. Limit O 

S.00 UG/li .tr U~ 5.00 

4.97 UG/li U 4.97 

100 DEC 

5.28 UG/G Jr v.::['" 5.28 

5.10 UG/G Jr l)J" 5.10 

4.88 UG/G )I' 1.,~;r" 4.88 

4.69 UG/G 1tf' l).J' 4.69 

4.73 UG/G .Jd' U.:r 4.73 

5.24 UG/G )ff \.A..J 5.24 

5 • 1 1 UG/G _II' t.,l S 5 • 11 

5.00 UG/li U 5.00 

104 DEC 



Quanterr1•lichlend 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.118 
- category: SULFATE 

Method: EPA 300.0 
Matrix: SOLID 

Client Quanterra Blank S~le 
10 ID Analyte CAS NIJ!Cer N-

BOHOHO 10125-001 Sulfate 14808·79·8 QCBLIC88682·2 

B0HOHO 10125·001DUP Sulfate 14808·79·8 QCILIC88682·2 

BOHOHO 10125·001NS Sulfate 14808-79·8 QCILIC88682·2 

B0H0H1 .10125-002 Sulfate 14808·79·8 QC8LIC88682·2 

BOHOH2 10125·003 Sulfate 14808-79·8 QCILIC88682·2 

B0H0H3 10125-004 Sulfate 14808·79·8 QCILIC88682 • 2 

BOHOH4 10125-005 Sulfate 14808·79·8 QC8LIC88682·2 

BOHOHS 10125-006 Sulfate 14808·79·8 QCBLIC88682·2 

BOHOH6 10125-007 Sulfate 14808-79-8 QCBLIC88682·2 

BOHOH7 10125-008 Sulfate 14808-79·8 QCBLk'.88682·2 

NA QCBLJC88682·2 Sulfate 14808·79·8 QCBLk'.88682·2 

NA QCLCS88682·2 Sulfate 14808·79·8 QCBLt::88682·2 

B-62 

Q~ Rev. 0 vuanterra 
Environmental 
Ser,ices 

s....,l• Date : 
Receipt Date: 
Ret)Ort Date : 

Prep. Analyses 
Date Date Result Unit Quail. 

01/12/96 01/12/96 5.00 UG/G u 

01/12/96 01/12/96 4.97 UG/G u 

01/12/96 01/12/96 99 XREC 

01/12/96 01/12/96 23.8 UG/G 

01/12/96 01/12/96 8.65 UG/G 

01/12/96 01/12/96 4.88 UG/G u 

01/12/96 01/12/96 8.66 UG/G 

01/12/96 01/12/96 4.73 UG/G u 

01/12/96 ~1/12/96 5.24 UG/G u 

01/12/96 01/12/96 S. 11 UG/G u 

01/12/96 01/12/96 5.00 UG/G u 

01/12/96 01/12/96 89 XREC 

.. 

016 
tb! 3/z,G/tf~ 

. -00085-

01/08/96 
01/10/96 
01/22/96 

Detection 
Limit 

5.00 

4.97 

5.28 

5.10 

4.88 

4.69 

4.73 

5.24 

s. 11 

5.00 
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Q' Rev. O 
vuanterra 

Quenterra•Richland Environment:il P.O. Box 1970 Services Richland, WA 99352 

Project : 550.118 
~egory: pH EPA 9045 Saq,le Date . 01/08196 
.'ethod: EPA 9045 Receipt Oat•: 01/10/96 

Matrix: SOLID Report Date : 01/22196 

Client Quanterra Blank S~le Prep. Analyses Detection 
JD ID Analyte CAS NUli>er N- Date Date Result Unit Qual. Limit t 

BOHDHO 1D1zs-001 pH PH QC8LIC88502•1 01/16/96 01/16/96 6.42 PH :r 
80H0H0 10125·001DUP pH PH QCILIC88502·1 01/16/96 01/16/96 6.47 PH -B0H0H1 10125-002 pH PH QCILIC88502·1 01/16/96 01/16/96 9.02 PH J 

B0H0H2 10125-003 pH PH QCILIC88502·1 01/16/96 01/16/96 8.60 PH -..J 

BOH0H3 10125-004 pH PH QCILIC88502•1 01/16/96 01/16/96 8.60 PH .:r 
80HOH4 10125-005 pH PH QCILIC88502·1 01/16/96 01/16/96 8.61 PH :r 
BOHOHS 10125-006 pH PH QC8LIC88502·1 01/16/96 01/16/96 8,74 PH ~ 

BOHOH6 10125-007 pH PH QCILK88502·1 01/16/96 01/16/96 8.73 PH --.1 

BOHOH7 10125-008 pH PH QCILK88502·1 01/16/96 01/16/96 8,64 PH :r 
NA QCBLIC88502·1 pH PH QCBLIC88502·1 01/16/96 01/16/96 4.91 PH 

017 
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t)}uanterra 
Rev. 0 

Quanterra•Richland 
P.O. Box 1970 Environmental 
Richland, WA 99352 Semces 

Project: 550. 118 
category: N02·N03 Saniple Date 01/08/96 

Method: EPA 353.1 Receipt Date: 01/10/9( 
Matrix: SOLID Report Date : 01/22/96 

Client Quanterra Blanlt S~le Prep. Analyses Detection 
to JD Analyte CAS Nuicer N ... Date Date Result Unit Qual. Limit 

BDHOHO 10125-001 Nitrate/Nitrite N02+N03·N QCBLIC88482·1 01/12/96 01/12/96 O.SO UG/G u 0.50 

BOHOHO 10125·001DUP Nitrate/Nitrite N02+N03·N QCILICS&482·1 01/12/96 01/12/96 0.50 UG/G u 0.50 

BOHOHO 10125·001MS Nitrate/Nitrite N02+N03·N QCILIC88482 • 1 01/12/96 01/12/96 109 XREC 

BOHOH1 10125·002 Nitrate/Nitrite N02+N03·N QCBLIC88482· 1 01/12/96 01/12/96 0.95 UG/G 0.53 

BOHOH2 10125-003 Nitrate/Nitrite N02+N03•N QCILIC88482 • 1 01/12/96 01/12/96 0.54 UG/G u 0.54 

BOHOH3 10125·004 Nitrate/Nitrite N02+N03•N QCILIC88482· 1 01/12/96 01/12/96 0,53 UG/G u 0.53 

BOHOH4 10125·005 Nitrate/Nitrite N02+N03·N 0CILIC88482• 1 01/12/96 01/12/96 3.05 UG/G 0.53 

BOHOH5 10125-006 Nitrate/Nitrite N02+N03·N QCBLIC88482• 1 01/12/96 01/12/96 0.53 UG/G u 0.53 

BOHOH6 10125-007 Nitrate/Nitrite NOZ+N03·N 0CBLIC88482• 1 01/12/96 01/12/96 0.53 UG/G u 0.53 

BOHOH7 10125·008 Nitrate/Nitrite N02+N03·N 0CBLIC88482• 1 01/12/96 01/12/96 0.53 UG/G u 0.53 

NA QCBLIC88482 • 1 Nitrate/Nitrite N02+N03•N QC8LIC88482· 1 01/12/96 01/12/96 a.so uc,a u 0.50 

NA QCLCSS&482·1 Nitrate/Nitrite N02+N03·N QCBLIC88482· 1 01/12/96 01/12/96 96 XREC 

,. 

018 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMEl\TTATION 
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BHI-00932 
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Quanterra Incorporated 
13715 Rider Trail North 
Earth City, Missouri 63045 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford lncoq>0rated 
P.O. Box 1970 
Richland, Washington 99352 

January 24, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.118 
January 10, 1996 
Eight (8) 
Soil 
W0871 
Summary 

BHI-00932 

tjpuan!~!!..'!i Rev. o 
Serrica 

On January 10, 1996, eight (8) soil samples were received by Quamerra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID's: 

St Louis ID WHCID Richland ID 
10125-001 B0H0H0 60113501 
10125-002 B0H0Hl 60113502 
10125-003 B0H0H2 60113503 
10125-004 B0H0H3 60113504 
10125-005 B0H0H4 60113505 
10125-006 B0H0H5 60113506 
10125-007 B0H0H6 60113507 
10125-008 B0H0H7 60113508 

B-66 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Date of Receii:2t 
01/10/96 
01/10/96 
01/10/96 .. 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 

020 
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Bechtel Hanford Incorporated 
January 24, 1996 
Project Number: 550.118 
SDG: W0871 
Page2 

II. Analytical Results/ Methodology 

BHI-0093;_ 

Quanferra Rev. O 
Environmental 
Services 

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

Analyses requested: ICP Metals by EPA method 6010 and Mercury by EPA method 7470 

m. Quality Control 

following TCLP Extraction by EPA method 1311. Chromium by EPA 
method 6010. pH by EPA method 9045. Cyanide by EPA Method 335.2. 
Chloride, Fluoride, Nitrite, Nitrate, Phosphate and Sulfate by EPA Method 
300.0. Nitrate/Nitrite by EPA Method 353.1. Sulfide by EPA Method 
9030. Hexavalent Chromium by EPA method 3060A perfonned at 
QTESRL. 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate were performed per the protocol for 
the analyses in this SDG. pH analysis u~ only Sample Duplicate for matrix QC. 

IV. Definitions 

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

QCBLK- Q~ty Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

021 
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Bechtel Hanford Incorporated 
January 24, 1996 
Project Number: 550.118 
SDG: W0871 
Page3 

V. Comments 

IJ)) ~uanterra 
Environmental 
Services 

Total Chromium analysis was added after the samples were received and therefore does not appear 
on the Chain of Custody. 

Metals 
Due to software limitations all the forms in the SDG W0871 package are labelled "TCLP " even 
though both Total and TCLP results were reponed. 

TCLP: 
The recoveries of the Matrix Spike Duplicate for the following list of elements was less than 80% , 
therefore all associated data was flagged with an " N ". All the recoveries for the Matrix Spike 
were within the 80%-120% range. See NCM # SL-2387. 

%REC 

Arsenic 76.4 
Barium 76.6 
Cadmium 78. 7 
Chromium 78.7 
Lead 78.5 
Selenium 78.7 

Chromium: 
There are no comments or nonconfonnances associated with the Total Chromium analysis. 

Rev. 0 

022 
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Bechtel Hanford Incorporated 
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The Relative Percent Differences could not be calculated for the Fluoride, Sulfate, Phosphate and 
Nitrite analyses due to the values being below the detection limits for sample 10125-001 and its 
duplicate. 

The Relative Percent Differences could not be calculated for the Nitrate/Nitrite analysis due to the 
values being below the detection limits for sample 10125-001 and its duplicate. 

The Relative Percent Differences could not be calculated for the Cyanide analysis due to the values 
being below the detection linuts for sample 10125-001 and its dupl_icate. 

The Relative Percent Differences could not be calculated for the Sulfide analysis due to the values 
being below the detection limits for sample 10125-001 and its duplicate. 

I cenify that this data package is in compliance with 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 
vernie by the following signature. 

Project Manager 
e:\\priceS\abbydave\lanw0871 .nar 
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Oechld HanforJ, Inc. CIIAIN OF CUSTODYISAMl'LE ANALYSIS REQUEST 
PaeeJ_orl 

a:, 
I 

--.l 
0 

Cull•.:lur Cu111pa11y CunlJ<l 
D"uti Bowen D. IJ . En.:l;c 

Pruj"I Desi11na1iu11 Sampliui: Lu.:a1iu11 
I IIJ-11 Soil Scrccn/Vcrifica1iu11 (Lo.aJini: ramplD.:rm pile) 1113 -11 Solar Ua•in 

I.:.: Ch.:•I No. fi•IJ Loi;buok Nu . 

n-n J: FL.-//'(~ - I 
Shipped Tu Olf•il.: l'rupC1ly No. 
Quanlcrra 

Puniblc Sample Haurds/Reffillrl:I 
Pr.:~erva1iun none 

Typ.: or Cun1ainu 

No. of Conlainer(s) 

Special Handlin& and/or S1ora1c Volume 

5~ % 
SAMPLE ANALYSIS u» 1/ uOl /3!5 

•· ..... 

Sample No. Ma1rix• Dale Sampled Tim.: SamplcJ 

&I/all~ 01 <: l-11 • ?t. IL-?+ 
-

&Jk,JII OJ. <:.. I-~ .. 'Jr.. /ISfl 

klltJIIZ 03 .s /-g-9e, 11'~-

Ao11t,/13 6# ~c:; I-~ -'JI',.. /3o-~ 

Aollt>Jlt/ 05 ~ l-i-1ta L'?SZ 

none 

PIG 

I 

llOmL 

/06 

TCLP 
Mc1ak, I/ 

X 
y 
)t 

y 
y 

0 
N .~ l/1,1}/JO I/~ 0{; s /-8-'jlD., II//.< X 

CHAIN OF POSSESSION - Sign/Prinl Nan1~s 

Rf::1;13, . .-.:,- ,~;:rr;;.;" ~dO . 
,~_t1~d u,.,, lh1.:rri111.: O(fv() 

,i.~~ ,-f-fr _ 
p;~~~ ~,82 Da1.:fTim.: /tJ.lffU ~:cd ~'d//!t.);;%/"1dfim~ /v<J.. 1 c': 

· a. ✓• ,,.H- I-/O·~'t'./ '/ 1/ , . ./// L/.,ru /-/t:r9?-.-• 
C:, flMinq111~hcJ II>· Da1.:frim.: Rc.:.:iv.:J Uy r' /;11dfi111.: , .. 
• •K~linqui•h.:J IJ)' 0;11.:frim.: K.:~.:iv.:J Uy ..._/ u .. 1.:rri111• 

~ LABORATORY Rcc,:ivcJ Uy Till.: 
-Q'• .. 

SECTION lA 

\$\ FINAL SAM " Oii;poi;al Mc1hull 
n• r "l, ~r •-r•, 

Dala Turnaround 

Tclcphon.: 
X Priority 

l7l-3461 Noml.11 

SAF No. I 

896-052 

Melllud of Shipment 
lland deliver 

Uill of uu.linglAir Bill No. 

.:ool 10 auul lu cool 10 cool lo cool lo 
4C 4C 4C 4C 4C none none 

PIG PIG PIG PIG PIG PIG PIO 

I I I I I 2 I 

2SO mL 60ml 60mL 60mL 60ml I L lOmL 

160 /00 /DO /00 /p)//5t, 

Sulftd.: ,~ 
Sec hcm,J promium Sec Item Ac1ivi1y 

Cyanidc,11 II below N02-N~ Hex 12 below Scan 
. . 

X X X: X X x f ,N~ ''Ir 
)( 'x )( \1 X y A /V ~ 1?~ 

,X x ~ "y X ;x ,X /V~ ,11 
Y. 'I ~ )( X X x fr I, '7) 
'j. y 'x X X )( X /VI, !ff 
y )t X ){ t x X N~, i7 

SPECIAL INSTIWCTIONS lla1ria• 

11.:xuval<nl .:hr11111 11111s1 h.: .:x1ra~1.:d per SW-1146 3060A with a holJing lime of 96 hours . $ • )u;l 
SE • Sodim<n& 

Sa111pl.: •n•ly,i, 1,11 nitr•l.:, ni1ri1.:, anJ phosphate by EPA JOO.O arc b.:ing rcqucs1ed for SO • Sohl 
SL • Sh.Ji• 

lnf11n11a1i,1n uni) . Th.: E(JC Cun1ra.:1ur aclrnuwl.:Ji:.:s 1hc holding 1i,i"1.:s will nol be mel. w. w.1e, 
id,u,//.~,•/7 /&i /, '/~: L 0 • Oil 

II • Ail 
h.:m #I; Aniuns · IC F, Cl, SO~, 1'0-1, N01, NUJ, pit II~ • IJn.m l.oli.lo 

Ill • IINn l.;.,.iJo 
r ......... 

h.:111 #2; Gr"» Alph•/ll.:1;,, U-?H, -2JS, -23K, T, -91J, T111al U, Gamma Sp". \YI• W~,,: 
L • l.i,...i 
V • v,,, .... ...,. 
X -ow, 

Da1.:frim.: ::0 t:O 
('II ::::c ~ ...... 

I 

·o•.:d Uy Da1.:/Ti111• 
0 0 

0 
\0 



I 
-.l -

-
N 
c.11 

~ 
~ 

i 
~1 ., ,., 
!-
~ .. 
r 

P111__}:_orL 
IJ.:ch1d ll• nrurJ, Inc:. CIIAIN Of CUSTODYISAMl'LE ANALYSIS REQUEST 

D111 Turnaround 

Cull.:~lur Comr• ny Contact Telerhone 
X Priority 

Duu11 Bowen D. It . End;e lll-3461 Nomul 

Pr,~.:~, Doivn•1ion S1mrlini: lo~11ion SAF No. 
I 0-H Soil ScrccnlVcrilic11ion (Lo1din11 r• mrlBerm pile) 1 ll-11 Solar Basin B96-0S2 

I.:.: Chol No. 
6fl,17 

FidJ Loi:hool. No. MelhoJ or Shipment 
H• nd deliver 

Shirred To Offsi1e l'ropeny No. Bill of Ladin1IAir Bill No. 
Qu1n1crr1 

Pouiblc Simple H•urda/Rcrn• rb Prucrv11ion 
cool to cool to cool lo cool lo cool to -...0 none non• 4C 4C 4C 4C 4C 00111 non• ~-.....,;1 

Tyre or Comaincr ---· -
PIO PIO PIG Pl~~ P/0 P/O P/0 P/O -~ 

C iM 

No. or Con1aiMr(1) ;:~ -I I I I I I 2 I ~ -
srecial H1ndlin1 •nd/or S1or•1c Volume ~ Ir~ 

120mL 250mL 60mL . 60 nil" 60mL 60ml I L 20ml =1::. .. ,·H• • .. 

5()(,.. 
.. ,t..,.. - --:. . ~- .-.. _,.. .. 

f/)118/P 
l 

~ /06 
-..... 

/06 /{JO ; ~,lJ 0-:: /l)(J 
SAMPLE ANALYSIS 

tJtJ 1'7 I 
't· ~ 

601108 TCLP ;, ·See llem, Chromium Sec Item Ac:livily 
Mc11h Cyanide Sulfide ( i r b~o'M> NOl-NOl Hex 12 below Sc:•n 

S•mrlc No. M11ri11• O• tc Simpled Time Sampled -:-· '.':".::l i .j·(,': :,:y:::. :: . . :' "\ . _-,:,,-. -· -:·.:,c: ::::-::::,· =--·_ ._. 

~c,Hollt., o1 _, /-~-~ .. /L/J<;" X k' )<. .~\ )tf~ r rt ., X A" k. ~ ,11 GJ '? 

~111111~ OB ..s /-5? -9t":. I 41..<:""7 V y · v ~·x•- 1-- x y A' ;Vt 10/ 
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SPECIAL INSTRUCTIONS ~htria• 
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N.:liuqui•h.:J By Date/Tim.: Rcc.:ivcJ By -. / Da1.:/Tim.: L • l .i-,.iJ 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B @ D E 
LEVEL: 

PROJECT: l~'3-U t'basi I\ .Otr O DATA PACKAGE: 

VALIDATOR:µ.°'7~f~~ LAB: ~UAA;f q/JZ/J. DATE: 3/ze, '1W 
CASE: soG: tAJOir1-n.E:s 

ANALYSES PERFORMED 
'b(Aniona/lC OTOC OTOX OTPH-418.1 Oil and Greae Alkelinity 

0 Ammonia • BOD/COD ~Chloride • Chromium-VI iJ pH l_No,JNO, 

BHI-00932 
Rev. 0 

)/.sulfate OTOS OTKN fi( Phosphate l ~W V s .. ,\ '1 cl.;., 

0 0 0 • 0 D 

SAMPLES/MATRIX M\.\-000 &)\-\Ol-1 ~ ©Jt\Ol+Z.. f:Ol-\O~o 
f-{)t+-()µy P-nfffi l-\15 P-000Htti @)HO H:'7 / ':?Cl~ 

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

.. . 6Ji) No 

·® No 

N/A 
N/A 

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

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

i~ 
• Yes ~ N/A 

\~1!--~~-~~-~-~-, +i-, :-~;-~-- ✓-;1-~-~ZI-:c1-l w-,.~~-,d-~---r-~-l~I-I J c.,J.. 

C.C<V--(;'Li..s 1 .wea 1 t;,ali .o; e:d~ & tS ICPO<'J:r 09 
dCiC)HVJI Yl:t:, \ \ ~ 
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WHC-SD-EN-SPP-002, Rev. 2 

BHI-00932 
Rev. 0 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? Yes No 

Are initial calibration results acceptable? •••••••••• Yes No 

Was a calibration check performed for all applicable analyses? Yes No 

Are calibration check results acceptable? ••••••••••• Yes No 
Comments: _________ ....;.... _________________ _ 

4. BLANKS 

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

•••••••• ~ No N/A 

• .•••••• ~ ~ N/A 

• • • • • • Yes· (!i9_/ ~ 
• •••••••• Yes No ~ 

Comments: __________________________ ....___ 

5. ACCURACY 
Were spike samples analyzed at the required frequency? ••• ~No N/A 
Are spike recoveries acceptable? •••••••••••••• :@ No®A . 
Were LCS analyses performed at the required frequency? •••• Yes No N 

Are LCS recoveries acceptab 1 e? • • • • • • • • • • • • • • • • Yes No N/A .. CoQllllents: ___________________________ _ 

6. PRECISION 
Were laboratory duplicate samples analyzed 

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

rfiJ. No N/A 

~No~. • Yes No 
• Yes No N/A 

028 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 
Comments: _________________________ _ 

7. ANALYTE QUANTITATION 

Was analyte quantitation performed properly? ••••••••• Yes No® 
Comments: _______________________ .....,.... __ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? •••• 
Do results meet the CRDLs? • 

B-76 

...... G) No N/A 

••••••• Yes No~/A' 
• • . • • • • Yes I No 
••.•••• Yes ® 

029 



C 
w 
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SDG: l 0~11- fu~ -
COMMENTS: 

FIELD SAMPLE AN/\LYSIS 
IO TYPE 

enoo1t0 Ar-io,,~, ~"1,~.u 
t-)0,/µo::r 

f lJ. 

'/ w 
f.,()\.\{) ~ \ 

A-,-ion!> 
1 

5,.,1\:,d.J. 
l ',(\ ., J.: 'L'J7 

f\-\ 
'I 

Q_W 
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"-Xl ,:. /t--)()3 

f\-\ 
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~l~OW3 
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t-)Qt,/\...)()3 

r\1 
w .. Q}J 

roool-\L--1 ,.,..,.,iOf"S. 1s,.t\-"'cU1 
\X>t../~~ 

' e\-\-
w . Q\J 

@\.\al..\~ t\n,011:., ~'l"ctl, 
\..l02/~a; 

{ C? l-\ 

IIOLDIIIG THI£ SUMl•tJ\rlY 

I V/\LlO/\TOR: ltP:101 O,(U;1-7£(2~' 

I 
0/\TE DATE · DATE 
SAMPLED PREPARED ANALYZED 
ilr;lq ev l/rz/0LP I /lz/q<,c 

l/1~/q(f \ /1\(J {q (tJ 
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~L{ilJ> /CJli5 l / I VJ (q ltJ 
· l/1 z. /C,(p l / i VI /t.J&, 
l / I z./C, (f) l/l~/q(£, 
1/(LO(&JVJ I. / 1 V) /l< tp 
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TIME, DAYS 
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t-Jo3 , \.JO~, qo'< 

"IT"/Uu 

r 
nou 

)..)03 , 1-J0.;.1 ~C)~ 
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v\01\J__ 

t-.,03, µoz:.,eo._. 
cr J u::r 

::r 
V\C)(\__Q_ 

\..JO-s / 1-.>0dfo., 
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COMMENTS: 

FIELD SAMPLE ANALYSIS 
IO TYPE 

&)l\-0 ~6 Q,k.) 
~Ol-\-Olfu ~-01\';>1 su\(~cu, 
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"' Q)J 
Gal-\0\-\~ Pm\ 0 ;\ ~. ~ (,cl, I 

tJ0·1 /UC ·, 

r\-\ ,, r.u 

•. 

" 

IIOLDHIG nm: SUMMAnV 
. 

I VALroAron: l-h2101 C.::12.ff~{l&)~ I oAT£: <3/z.st,(J. - PI\GE. 2._or--2:_ 

. 
PflEP. ANALYSIS 

DATE DAT~ DATE HOLDING . HOLDING 
SAMPLED rnEPM'!ED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

~/0llJ I /1 Z/C/lo l/tlf /q(D 1ft,1w t1 q (\()/LL 

'J 1'2.,,/ 0, lJ; 1/ tZ--/Cj(o L, ' . L-( t,J03, I \..!lOz.., ~0"\ 
~.U.T 

l /ILO/q~ I /ll.D f C, {.fJ 
.,.... 

~ J K 

t /tz/qlP l} I '-1? 7qf..L, ~l,~ ~ ti S{· n tOrU--
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J°/U.~ 

l / tLPfJ(o 1/l V/q(p ~ Q· "T"' 

~ 

,· 1/1z/c;0 l/1 VJ /q fo 1;rf<l ~ 4 ~ VlORJL . . 



MEMORANDUM 

TO: 183-H Soil Screen Verificatiorv' 

BHI-00932 
Rev. 0 

Loading Ramp and Berm Piles Project QA Record March 25, 19% 

FR: Tom Stapp, Golder Associates Inc. -~ 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0871-QES (943-1610.125 871RAD.HB) 

INTRODUCTION 

This memo presents the results of data validation for the analysis specified below on data 
package W0871-QES prepared by Quanterra Environmental Services. Sample information 
is provided .in the following table. 

SAMPLEID COMMENTS ANALYSIS MEDIA 

BOHOHO RADIOCHEMISTRY SOIL 
BOHOHl SOIL 
BOHOH2 SEE ATTACHMENT 4 SOIL 
BOHOH3 SOIL 
BOHOH4 SOIL 
BOHOHS SOIL 
BOHOH6 SOIL 
BOHOH7 SOIL 

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 OBJECTIVF.S 

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. 

0 ,, 1 
V-
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Data Package ID: W0871-OES Analysis: Radiochemistry 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples were validated in this data package with a total of 149 determinations reported, all 
of which were deemed valid. This results in a completeness of 100 percent, which meets 
the 90 percent objective of the work plan. 

MAJOR DEFICTENClFS 

No major deficiencies were identified during data validation which required qualification 
of data as unusable: 

·MINOR DEFICTENClFS 

No minor deficiencies were identified during data validation which required qualification 
of data: 

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). 

REFERENCES 

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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GLOSSARY OF RADIOCHEMISTRY DATA REPORTIN'G QUALIFIERS 

BHI-00932 
Rev. 0 

U- Indicates the constituent was analyzed for, but was not detected at a concentration above 
the minimum detectable activity (MDA). The concentration reported is the laboratory 
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 ma.king purposes. 

UJ- 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 
concentration reported may not accurately reflect the sample quantitation limit. The 
associated data should be considered usable for decision ma.king purposes. 

J- Indicates the constituent was analyzed for and detected. 1l1e concentration reported is 
qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision ma.king 
purposes. 

UR- 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. 

R- Indicates the constituent was analyzed for and detected. 1l1e 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.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0871-QES REVIEWER: DA.TE: 
T.Stapp 03-2.5-96 

COMMENTS: RADIOOiEMISTRY 

COMPOUND/ANALYI'E QUALIFIER SAMPLES 
AFFECTED 

NO QUALIFICATIONS REQUIRED 
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Validated Data Summary, Data Packa e: W0871-QES 
Sampe 0 B0H0H3 
Date 1/8/96 1/8/96 
Location 
Depth 
Type Soil Soil Soil Soil Soil Soil Soil Soil 
Comments 

Parameter nits esu ts esu ts Q esuts Q 
- 4 pC'G 1. 0. 4 .59 

URANIUM-235 pCVG 0.052 (l.020 u 0.026 u 0.019 u 
URANIUM-238 pCVG 1.080 0.673 0.591 0.780 0.807 0.600 0.626 

COBALT-58 pCVG 0.013 u u 0.000 u -0.006 u 0.005 u 0.005 u 0.000 u -0.001 u 
COBALT-60 pCVG -0.003 u u 0.016 u 0.011 u 0.004 u 0.005 u 0.010 u 0.004 u 

CESIUM-137DA · pCVG 0.001 u u 0.D25 0.001 u 0.012 u 0.031 0.021 u 0.007 u 
BUROPIUM-152 pCVG 0.008 u u 0.015 u 0.006 u -0.007 u -0.004 u -0.016 u 0.003 u 
EUROPIUM-154 pCVG -0.049 u u 0.015 u -0.012 u 0.007 u -0.007 u 0.025 u -0.033 u 
EUROPIUM-155 pCVG 0.014 u 0.025 u 0.029 u 0.011 u 0.034 u 0.007 u 0.050 u 

IRON-59 pCVG 0.002 u u 0.005 u -0.028 u -0.035 u 0.007 u -0.030 u 0.001 u 
POTASSIUM-40 pCVG 20.300 12.600 14.000 12.100 14.500 12.700 1;4.700 13.500 

co RADIUM-224DA pCVG 0.246 0.614 
I 

0.650 0.539 0.635 0.538 0.610 0.546 
00 RADIUM-226DA pCVG 0.236 0.462 0.552 0.485 0.597 0.468 0.512 0.408 
°' RADIUM-228D A pCVG 0.333 0.739 0.691 0.571 0.718 0.589 0.637 0.533 

URANIUM-238DLP pCVG 0.664 0.397 0.324 0.471 0.661 
GROSS ALPHA pCVG 18.600 14.900 9.580 5.250 10.500 8.600 13.500 10.400 

GROSS BETA pCVG 74.300 24.500 26.400 20.900 25.300 24.800 24.900 22.800 
TECHNETIUM-99 pCVG -0.106 u 0.590 0.171 u -0.194 u 0.464 -0.248 u -0.011 u 0.218 U 

TOTAL URANIUM UG/GM 1.360 0.782 1.160 0.853 1.140 2.100 1.000 1.370 
e precision reporte ratory. 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: 

LAB SAMPLE ID: 60113601 MATRIX: 

Quanterra 

W0871 

SOIL 

Ezmroammt2l 
Serrices 

BHI-00932 
Rev.O 

CLIENT ID: BOH0H0 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT~~OR(2s) ERROR (2s) MDA 

U-234 1.0SE+0O 1.SE-01 2.2E-01 2.97E-02 

U-235 5.19E-02 3.3E-02 3.4E-02 3.22E-02 

U-238 1.0BE+00 1.SE-01 2.3E-01 3.91E-02 

C0-58. 1.29E-02 U 1.2E-02 1.2E-02 2.03E-02 

C0-60. -3.40E-03 U. 1.2E-02 1.2E-02 1.92E-02 

CS-137DA. 1.04E-03 L,l 1.1E-02 1.1E-02 1.S0E-02 

EU-152. 8.16E-03 U. 2.SE-02 2.SE-02 4.24E-02 

EU-154. -4.92E-02 U. 4.1E-02 4.2E-02 6.47E-02 

EU-155. 1.41E-02 U. 2.7E-02 2.7E-02 4.32E-02 

FE-59. 1.73E-03 {,l 3.0E-02 3.0E-02 5.02E-02 

K-40. 2.03E+01 5.SE-01 2.1E+O0 NIA 

RA-224DA. 2.46E-01 2.9E-02 3.BE-02 NIA 

RA-226DA. 2.3oE-01 4.2E-02 4.SE-02 NIA 

RA-228DA. 3.33E-01 7.1E-02 7.9E-02 NIA 

U-238DLP. 6.64E-01 4.SE-01 4.SE-01 NIA 

ALPHA 1.B6E+01 6.2E+O0 6.SE+O0 5.94E+OO 

BETA 7.43E+01 5.8E+O0 7.6E+00 3.60E+OO 

TC-99 -1.06E-01 U 3.9E-01 1.1E+00 3.70E-01 

TOTAL-URANIUM 1.36E+O0 NIA 1.SE-01 6.0SE-04 

Number of Results: [ill 

B-87 

REPORT 
UNIT 

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 

pCl/g 

pCl/g 

pCi/g 

pCi/g 

ug/g 

METHOD 
YIELD NUMBER 

80.60% RICHRC5030 

80.60% RICHF. ':5030 

80.60% RICHRC5030 

N/A RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 .. 
NIA RICHRC5017 

100.00% RD3222 

100.00% RD3222 

100.00% ITAS-IT-RS-0001 

NIA RICHRC5058 

009 ~roo~zz 
')!)0~06 J 



#j)'\ &e, .. ~ BHI-0093:: 
,ieuana1 ••- Rev.O 

Eavironmeatal 
Se-vices 

SAMPLE RESULTS 

LAB NAME: ITA$-RICHLAND SDG: W0871 

LAB SAMPLE ID: 60113602 MATRIX: SOIL 

CLIENT ID: BOH0H1 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT COR(2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 1.02E+00 1.SE-01 2.3E-01 3.14E-02 pCi/g 71.80% RICHRC5030 

U-235 5.70E-02 3.7E-02 3.8E-02 3.14E-02 pCi/g 71.80% RICHRC5030 

U-238 9.23E-01 1.SE-01 2.1E-01 2.69E-02 pCi/g 71.80% RICHRC5030 

C0-58. -3.65E-03 U 1.1E-02 1.1E-02 1.76E-02 pCi/g NIA RICHRC5017 

C0-60. -3.23E-03U 1.1E-02 1.1E-02 1.91E-02 pCUg NIA RICHRC5017 

CS-137DA. 4.69E-03 ti 1.1E-02 1.1E-02 1.85E-02 pCi/g NIA RICHRC5017 

EU-152. -2.25E-02 U. 2.SE-02 2.SE-02 4.35E-02 pCi/g NIA RICHRC5017 

EU-154. 1.18E-02 U. 3.SE-02 3.6E-02 6.23E-02 pCi/g NIA RICHRC5017 

EU-155. 5.62E-02 3.4E-02 3.4E-02 5.21E-02 pCi/g NIA RICHRC5017 

FE-59. 5.52E-03 u 2.SE-02 2.8E-02 4.59E-02 pCi/g NIA RICHRC5017 

K-40. 1.26E+01 4.6E-01 1.3E+00 NIA pCi/g - NIA RICHRC5017 

RA-224DA. 6.14E-01 2.9E-02 6.SE-02 NIA pCUg NIA RICHRC5017 

RA-226DA. 4.62E-01 4.8E-02 6.7E-02 NIA pCl/g NIA RICHRC5017 

RA-228DA. 7.39E-01 8.2E-02 1.1E-01 NIA pCi/g -, NIA RICHRC5017 

ALPHA 1.49E+01 5.4E+O0 5.6E+O0 4.20E+OO pCi/g 100.00% RD3222 

BETA 2.4SE+01 3.SE+O0 3.9E+00 3.79E+00 pCi/g 100.00% RD3222 

TC-99 5.90E-01 4.1E-01 1.2E+OO 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

TOTAL-URANIUM 7.82E-01 NIA 1.1E-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: [[] - Mi~~.-~p~ 
ReviSt°"'- f 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: 

LAB SAMPLE ID: 60113603 MATRIX: 

IA~ . BHI-00932 
,reuanferra Rev. 0 

W0871 

SOIL 

Emironmemal 
Senicr;s 

CLIENT ID: B0H0H2 DATE RECEIVED: 1/10196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ~RROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-235. 4.16E-02 NIA 3.3E-02 2.42E-02 pCi/g 66.70% 

U-234 6.49E-01 1.3E-01 1.7E-01 2.75E-02 pCi/g 66.70% RICHRC5030 

U-238 6.73E-01 1.3E-01 1.7E-01 2.75E-02 pCi/g 66.70% RICHRC5030 

CO-58. 3.37E-04 U. UE-02 1.1E-02 1.77E-02 pCi/g NIA RICHRC5017 

CO-SO. 1.64E-02 Ll 1.1E-02 1.1E-02 1.98E-02 pCi/g NIA RICHRC5017 

CS-137DA. 2.46E-02 1.2E-02 1.2E-02 2.14E-02 pCi/g NIA RICHRC5017 

EU-152. 1.48E-02 LL 2.SE-02 2.SE-02 4.59E-02 pCi/g NIA RICHRC5017 

EU-154. 1.46E-02 U 3.2E-02 3.2E-02 5.SSE-02 pCi/g NIA RICHRC5017 

EU-155. 2.S0E-02 Ll 2.SE-02 2.6E-02 4.29E-02 pCi/g NIA RICHRC5017 

FE-59. 5.35E-03 U 2.7E-02 2.7E-02 4.44E-02 pCi/g NIA RICHRC5017 

K-40. 1.40E+01 4.8E-01 1.SE+O0 NIA pCi/g NIA RICHRC5017 

RA-224DA. 6.S0E-01 3.1E-02 7.2E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 5.52E-01 4.3E-02 7.0E-02 NIA pCi/g NIA RICHRC5017 

RA-228OA. 6.91E-01 8.3E-02 1.1E-01 NIA pCi/g N1A RICHRC5017 

U-238DLP. 3.97E-01 2.6E-01 2.6E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 9.58E+00 4.SE+0O 4.6E+00 4.74E+00 pCi/g 100.00% RD3222 

BETA 2.64E+01 3.7E+O0 4.1E+O0 3.83E+00 pCi/g 100.00% RD3222 

TC-99 1.71E-01 U. 4.0E-01 1.2E+O0 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

TOT AL-URANIUM 1.16E+00 NIA 1.6E-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: GI] 

011 fa960322.. 
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Quanterra BHI-00932 
Environmental Rev. 0 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0871 

LAB SAMPLE ID: 60113604 MATRIX: SOIL 

CLIENT ID: B0H0H3 DATE RECEIVED: 1/10196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESUL~~ROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 5.44E-01 1.1E-01 1.4E-01 3.84E-02 pCi/g 70.20% RICHRC5030 

U-235 2.03E-02 U 2.3E-02 2.3E-02 3.42E-02 pCi/g 70.20% RICHRC5030 
·"'t""~i-l'3Z2 

U-238 5.91 E-01~ ~ .2E-01 1.SE-01 3.71E-02 pCi/g 70.20% RICHRC5030 

CO-58. -6.28E-03 U 9.2E-03 9.2E-03 1.S0E-02 pCi/g NIA RICHRC5017 

CO-60. 1.1 0E-02 t.l 8.8E-03 8.9E-03 1.63E-02 pCi/g NIA RICHRC5017 

CS-137OA. 1.44E-03 U 1.0E-02 1.0E-02 1.67E-02 pCi/g NIA RICHRC5017 

EU-152. 5.94E-03 U 2.3E-02 2.3E-02 3.79E-02 pCi/g NIA RICHRC5017 

EU-154. -1 .19E-02 U 3.1E-02 3.1E-02 5.01E-02 pCi/g NIA RICHRC5017 

EU-155. 2.86E-02 Ll 2.6E-02 2.6E-02 4.0SE-02 pCi/g NIA RICHRC5017 

FE-59. -2.82E-02 U 2.SE-02 2.SE-02 3.96E-02 pCi/g N/A RICHRC5017 . 
K-40. 1.21E+01 4.6E-01 1.3E+00 NIA pCi/g N/A RICHRC5017 

RA-224DA. 5.39E-01 2.6E-02 6.0E-02 NIA pCi/g N/A RICHRC5017 

RA-226OA. 4.85E-01 4.2E-02 6.4E-02 NIA pCi/g N/A RICHRC5017 

RA-228OA. 5.71E-01 6.SE-02 8.6E-02 NIA pCi/g -. N/A RICHRC5017 

U-238DLP. 3.24E-01 3.SE-01 3.SE-01 N/A pCi/g N/A RICHRC5017 

ALPHA 5.25E+00 3.4E+00 3.SE+00 4.48E+00 pCi/g 100.00% RD3222 

BETA 2.09E+01 3.3E+00 3.6E+00 3.61E+00 pCi/g 100.00% RD3222 

TC-99 -1 .94E-01 U. 3.9E-01 1.1E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

TOT Al-URANIUM 8.53E-01 NIA 1.2E-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: G]J ~ 
R~u i·~e& qlOLf /0 
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97 l3Yrn .. 21131 BHI-00932 
IJJ\ ,euanferra Rev. 0 

Emiroamental 
Semces 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SOG: W0871 

LAB SAMPLE ID: 60113605 MATRIX: SOIL 

CLIENT ID: · B0H0H4 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT srR:OR (2s) ERROR (2S) MDA UNIT YIELD NUMBER 

U-234 7.27E-01 1.4E-01 1.9E-01 3.0SE-02 pCi/g 61.40% RICHRC5030 

U-235 5.79E-02 4.1E-02 4.2E-02 3.81E-02 pCi/g 61.40% RICHRC5030 

U-238 7.S0E-01 1.SE-01 2.0E-01 3.36E-02 pCi/g 61.40% RICHRC5030 

CO-58. 4.58E-03 U 1.1E-02 1.1E-02 1.95E-02 pCi/g N/A RICHRC5017 

CO-60. 3.73E-03 l( 1.2E-02 1.2E-02 1.98E-02 pCi/g N/A RICHRC5017 

CS-137OA. 1.21E-02 U 1.2E-02 1.2E-02 1.97E-02 pCi/g NIA RICHRC5017 

EU-152. -7.45E-03 U 2.7E-02 2.7E-02 4.44E-02 pCi/g NIA RICHRC5017 

EU-154. 7.38E-03 U 3.7E-02 3.7E-02 6.0SE-02 pCi/g NIA RICHRC5017 

EU-155. 1.11E-02 U 2.9E-02 2.9E-02 4.62E-02 pCi/g NIA RICHRC5017 

FE-59. -3.47E-02 U 2.9E-02 2.9E-02 4.55E-02 pCi/g N/A RICHRC5017 

K-40. 1.45E+01 5.4E-01 1.SE+O0 NIA pCi/g NIA RICHRC5017 

RA-224DA. 6.35E-01 3.1E-02 7.1E-02 NIA pCl/g NIA RICHRC5017 

RA-226OA. 5.97E-01 4.6E-02 7.SE-02 NIA pCi/g NIA RICHRC5017 
.. 

RA-228OA. 7.18E-01 8.4E-02 1.1E-01 NIA pCl/g NIA RICHRC5017 

U-238OLP. 4.71E-01 3.9E-01 4.0E-01 NIA pCl/g NIA RICHRC5017 

ALPHA 1.05E+01 4.6E+00 4.7E+O0 4.0SE+00 pCi/g 100.00% RD3222 

BETA 2.53E+01 3.6E+0O 4.0E+00 3.74E+00 pCl/g 100.00% RD3222 

TC-99 4.64E-01 4.1E-01 1.2E+00 3.70E-01 pCi/g 100.00% IT AS-IT-RS-0001 

TOTAL-URANIUM 1.14E+OO NIA 1.SE-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: [[] 

013 
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.. 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SOG: 

LAB SAMPLE ID: 60113606 MATRIX: 

BHI-00932 

Quanferra Rev. O 
Environmental 
Semces 

W0871 

SOIL 

CUENTID: BOHOHS DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MCA UNIT YIELD NUMBER 

U-234 7.21E-01 1.3E-01 1.SE-01 3.27E-02 pCi/g 65.90% RICHRC5030 

U-235 3.94E-02 3.3E-02 3.3E-02 3.79E-02 pCi/g 65.90% RICHRC5030 

U-238 8.07E-01 1.4E-01 2.0E-01 4.78E-02 pCi/g 65.90% RICHRC5030 

CO-58. 5.12E-03 U 1.0E-02 1.0E-02 1.73E-02 pCi/g N/A RICHRC5017 

C0-60. 5.30E-03 U 1.1E-02 1.1E-02 1.83E-02 pCi/g N/A RICHRC5017 

CS-137OA. 3.12E-02 1.3E-02 1.3E-02 NIA pCi/g N/A RICHRC5017 

- u-1s2. -4.43E-03 lA 2.SE-02 2.SE-02 4.04E-02 pCi/g N/A RICHRC5017 

EU-154. -6.82E-03 U 3.4E-02 3.4E-02 5.47E-02 pCi/g NIA RICHRC5017 

EU-155. 3.44E-02 l_l 2.SE-02 2.8E-02 4.52E-02 pCi/g NIA RICHRC5017 

FE-59. 6.69E-03 u 2.SE-02 2.SE-02 4.29E-02 pCi/g NIA RICHRC5017 

K-40. 1.27E+01 4.4E-01 1.3E+00 NIA pCi/g NIA RICHRC5017. 

RA-224DA. 5.38E-01 3.0E-02 6.2E-02 NIA pCi/g N/A RICHRC5017 

RA-226DA. 4.68E-01 4.3E-02 6.3E-02 NIA pCl/g NIA RICHRC5017 
-a 

RA-228DA. 5.89E-01 7.SE-02 9.SE-02 NIA pCUg NIA RICHRC5017 

U-238DLP. 6.61E-01 4.9E-01 4.9E-01 NIA pCUg NIA RICHRC5017 

ALPHA 8.60E+O0 4.SE+00 4.6E+00 5.93E+00 pCi/g 100.00% R03222 

BETA 2.48E+01 3.SE+00 3.9E+00 3.60E+00 pCi/g 100.00% R03222 

TC-99 -2.48E-01 Ll 3.9E-01 1.1E+00 3:70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

OTAL-URANIUM 2.10E+O0 NIA 2.SE-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: m 

-011 

B-92 



9713~140 .. 21138 
Quanterra ::-~0932 

Emironmenral 
Services 

SAMPLE RES UL TS 

LAB NAME: IT AS-RICHLAND SDG: W0871 

LAB SAMPLE ID: 60113607 MATRIX: SOIL 

CLIENT ID: BOH0H6 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 5.70E-01 1.1E-01 1.SE-01 3.30E-02 pCi/g 75.90% RICHRC5030 

U-235 2.SSE-02 Ll 2.SE-02 2.SE-02 3.14E-02 pCi/g 75.90% RICHRC5030 

U-238 6.00E-01 1.2E-01 1.SE-01 2.24E-02 pCi/g 75.90% RICHRC5030 

CO-58. 3.70E-04 Ll 1.2E-02 1.2E-02 1.98E-02 pCi/g NIA RICHRC501 7 

C0-60. 9.72E-03 U 1.1E-02 1.1E-02 2.03E-02 pCi/g NIA RICHRC5017 

CS-137DA. 2.0SE-02 U 1.2E-02 1.2E-02 2.12E-02 pCi/g NIA RICHRC5017 

EU-152. -1.58E-02 {A 2.9E-02 2.9E-02 4.69E-02 pCi/g NIA RICHRC5017 

EU-154. 2.49E-02 Ll 3.7E-02 3.7E-02 6.S0E-02 pCi/g NIA RICHRC5017 

EU-155. 7.01E-03 U 3.3E-02 3.3E-02 5.41E-02 pCi/g NIA RICHRC5017 

FE-59. -2.99E-02 tJ. 3.1E-02 3.1E-02 5.01E-02 pCi/g NIA RICHRC5017 

K-40. 1.47E+01 5.3E-01 1.6E+00 NIA pCi/g NIA RICHRC5017 

RA-224DA. 6.10E-01 3.2E-02 6.9E-02 NIA pCi/g NIA RICHRC5017 

RA-2260A. 5.12E-01 4.9E-02 7.1E-02 NIA pCi/g ti/A RICHRC5017 

RA-228DA. 6.37E-01 8.0E-02 1.0E-01 NIA pCi/g .. NIA RICHRC5017 

ALPHA 1.35E+01 5.2E+O0 5.4E+00 4.35E+O0 pCi/g 100.00% RD3222 

. BETA 2.49E+01 3.6E+00 4.0E+00 3.91E+00 pCi/g 100.00% RD3222 

TC-99 -1.13E-02 U 3.9E-01 1.1E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

TOTAL-URANIUM 1.00E+O0 NIA 1.4E-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: m . 
Qe,,,Jl~~ q&04 ,o 
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IJJ' BHI-00932 
~Uanferra Rev. 0 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SOG: W0S71 

LAB SAMPLE 10: 60113608 MATRIX: SOIL 

CLIENT ID: B0H0H7 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ~OR (2s) ERROR (2s) MOA UNIT YIELD NUMBER 

U-234 5.9SE-01 1.1E-01 1.4E-01 1.96E-02 pCi/g 82.50% RICHRC5030 

U-235 1.87E-02 U. 1.9E-02 2.0E-02 2.22E-02 pCi/g 82.50% RICHRC5030 

U-238 6.26E-01 1.1E-01 1.SE-01 2.43E-02 pCi/g 82.50% RICHRC5030 

CO-58. -6.21 E-04 Ll. 1.2E-02 1.2E-02 1.95E-02 pCi/g NIA RICHRC5017 

CO-60. 3.86E-03 U 1.3E-02 1.3E-02 2.18E-02 pCi/g NIA RICHRC5017 

CS-137DA. 6.51E-03 U, 1.2E-02 1.2E-02 1.96E-02 pCi/g NIA RICHRC5017 

EU-152. 2.62E-03 U 2.9E-02 2.9E-02 4.SSE-02 pCi/g NIA RICHRC5017 

EU-154. -3.31E-02 U. 3.SE-02 3.SE-02 5.83E-02 pCi/g NIA RICHRC50 ' 7 

EU-155. 4.98E-02 U 3.SE-02 3.SE-02 5.33E-02 pCi/g NIA RICHRC5017 

FE-59. 6.18E-04 ti 3.1E-02 3.1E-02 5.0SE-02 pCi/g NIA RICHRC5017 

K-40. 1.35E+01 5.1E-01 1.4E+00 NIA pCi/g NIA RICHRC5017 . 

RA-224DA. 5.46E-01 2.9E-02 6.2E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 4.0SE-01 5.1E-02 6.SE-02 NIA pCi/g NIA RICHRC5017 

' RA-228DA. 5.33E-01 9.0E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 1.04E+01 4.6E+00 4.7E+00 4.21E+00 pCi/g 100.00% RD3222 

· BETA 2.28E+01 3.SE+O0 3.8E+00 3.79E+00 pCi/g 100.00% RD3222 

TC-99 2.18E-01 l,(. 4.0E-01 1.2E+00 3.70E-01 pCi/g 100.00% ITAS-IT-RS-0001 

TOTAL-URANIUM 1.37E+O0 NIA 1.9E-01 6.0SE-04 ug/g NIA RICHRC5058 

Number of Results: [I[] 
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QuantnTa Incorporated 
2800 George Washington \.i-'ay 
Richland, M'tlshington 99352 

509 375-3131 Telephone 
509 375-5590 Fax 

Bechtel Hanford, Inc. 
345 Hills 
Richland, WA 99352 

January 30, 1996 

Attention: Joan Kessner 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

B96-052 
January 10, 1996 
Eight (8) 
Soil 
W0871 
Summary 

Quan!!'!~ BHI-00932 
........, Rev. 0 

Semc-es 

JlH 1996 
RECEIVED 

Data 
Locln 

On January 10, 1996, eight soil samples were received by the Quanterra Environmental 
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the 
samples were assigned the following laboratory ID numbers to correspond with the Bechtel 
Hanford, Inc. (BHI) specific IDs: 

QTESRLID# Bffi ID# MATRIX DATE OF RECEIPT 
60113601 BOH0H0 SOIL 1/10/96 
60113602 BOH0Hl SOIL .. 1/10/96 
60113603 B0H0H2 SOIL 1/10/96 
60113604 BOH0H3 SOIL 1/10/96 
60113605 B0H0H4 SOIL 1/10/96 
60113606 BOH0H5 SOIL 1/10/96 
60113607 'B0H0H6 SOIL 1/10/96 
60113608 BOH0H7 SOIL 1/10/96 

018 
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JI\ BHI-00932 
<Jeuanferra Rev. 0 

Emironmenw 
Serrices 

II. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

The requested analyses were: 

III. Quality Control 

Alpha Spectroscopy 
Uranium-234, -235, -238 by method RICHRC-5030 
Gamma Spectroscopy 
Gamma Scan by method RICHRC-5017 
Gas Proportional Counting 
Gross Alpha by method ITAS-RD-3222 
Gross Beta by method ITAS-RD-3222 
Liquid Scintillation Counting 
Technetium-99 by method ITAS-IT-RS-0001 
Total Uranium 
Total Uranium by method RICHRC-5058 

The analytical results for each analysis pe:formed under SDG W0871 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results for all analyses 
except alpha and beta, where quality control results are reported as pCi/ sample. 

IV. Comments 

Alpha Spectroscopy 

Uranium-234, -235, -238 by method RICHRC-5030 
The LCS, batch blank, sample and sample duplicate (B0H0H3) results are within contractual 
requirements. 
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Gamma Spectroscopy 

Gamma Scan by method RICHRC-5017 

Quanteri~ BHI-00932 
... Rev. 0 

Environmental 
Sernces 

The blank matrix is Ottawa Sand and natural products Ra-224DA, Ra-226DA, and U-238DLP 
are detected and reported. Cd-109 was detected each of the samples. However, the result is 
not reported because it is false positive detection caused by x-ray lines produced by energy 
reflection from the detector shielding. The LCS, batch blank, sample and sample duplicate 
(B0H0H0) results are within contractual requirements. 

Gas Proportional Counting 

Gross Alpha by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (B0H0H0) results are within contractual 
requirements. 

Gross Beta by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (B0H0H0) results are within contractual 
requirements. 

Liquid Scintillation Counting 

Technetium-99 by method ITAS-IT-RS-0001 
The matrix spike, LCS, batch blank, sample and sample duplicate (B0H0H7) resul~ are within 
contractual requirements. .. 
Total Uranium 

Total Uranium by method RICHRC-5058 
The sample and its duplicate are outside the three sigma control limit (3.9 sigma achieved) due 
to a possible soil inconsistency or matrix effect. Except as noted, the matrix spike, LCS, 
batch blank, sample and sample duplicate (B0H0H3) results are within contractual 
requirements. 
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Earironmental 
Serric:es 

I certify that this Certificate of Analysis is in compliance with 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. 

Reviewed and approved: 

Suzanne Gaines 
Project Manager 
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Occh1cl llan(orJ, Inc . I C IIAIN I 11' CUSTODY/SAMPLE ANALYSIS REQUEST 
. _,,_ ..... ----

Olla Turnaround 

Cull<.:lur Cu111pa11r Cunla.:t Telc11hon~ 
X Priority 

DOiii Bowus D. D. En.:l:c l7l-3~61 Nomi,I 

Pn~c~I 0.:1i11na1iu11 Sampli11i: Lu.:a1iu11 SAF No. 
I IIJ -H Soil Scrccn/Vcrificalion (l...oailin11 ramp/Berm pile) I Ill-II Solar Busin B96-052 

l.:c Ch~»I No. Fi.Iii Loi:buuk No. Method o( Shipmen! 

~-n J:R-ll~~-1 Hand deliver 

ShippcJ To Olf,it< l'rul'c11y No. Billo( Lailin11/Air Bill No. 
Qu1n1crr1 

Pouiblc Sample Haurda/Rcmarh 
Procrv11ion 

~00110 ~ool 10 cool 10 cool lo cool lo 
none none 4C 4C 4C 4C 4C none none 

Ty11c o( Container 
P/0 PIO PIG PIG P/0 P/0 P/0 P/0 

No. o( Con1ai11cr(1) 
I I I I I I l I 

Special Handlins and/or S1ora1c Volume 
120ml lSOmL 60mL 60mL 60ml 60ml IL 20ml 

.5~ % Joo 100 /00 /DO /00 /p)le'P 
SAMPLE ANALYSIS 

MY 1/ uOl/35 
. .... 

-TCLP I 

SulfiJ~ ,~ 
Sec hem J promium Sec hem Ac:livily 

Mc11b I CyaniJc'~ II below NOl-ND,1 Hex ll below Scan 

Safflfllc No. M11rix• DIie Sampled Tim< SamplcJ ..· .. 

&JlaJ/tJf 01 < I-fl. 91'.. II-?~ X )( X x' X X x ! /V~ 1<-. 
X ;\ 11;-&UtlJII OJ. <:.. I-~ .. 'Jr,. /ISf y y )( \J X y /V l 

)t X Jr ~ 
/ X )< Jf; IJ.t.i II tJ HZ 03 .s l-~-9(, /7~ y X /Y~ 

IAoJJo/13 6l/ .s I -'l-'7 t:. /3o.1 'j Y. 'I x X X X X fr/, '7} 
l~rJIDllt/ .()5 ~ 1-i-'I, l~sz. 'J 'I- y Y. )( X .x X /Vt If"(,. 

1"1/jlla II~ (){p 5 I-S-7c,. lw.r X X )t .x ){ f. )< X N~, i7 
SPECIAL INSTIWCTIONS lf11ria• 

1 
CHAIN OF POSSESSION Si11n/Pri111 Nani•• 

lloxuval<nt .: h.-1111111111>1 h< <xlra~l•J per SW-R46 3060A with a holJing time or96 hoon. s • S..I 

Rf i11qui,h<J ». Dut<ITim~½: . I~~~ 6G, Oa10/Tim, Oj"" 
SE • Sod..,.,. 

i-..,r' _--,.- J-~·?fj t:J ~dO San,1'1< analy,i, 1,,1 11 i1ra1~, 11i1ril<, anJ phosphalc by EPA 100.0 arc b<ing rcqucalcJ for so• SoliJ 
,., 11~'--.,,.J , -~-fr 

lnf,11111a1i,,11111111 . Tho ElfC C,1111ra•1or ac~nowlcJic<11hc holJinie 1i11i.:1 will no& be mcl. 
SL • Sl,.11• 

R~~il ~~d'\ ~,,,d! Da1~/Timc: /CJ.~ j5::cJ,;d1't~Da1<ffi111~ /CAJ-_~ 
w • w.~, 

.d=✓./.~-,,7 /.e"<;, '/W £ 0 • Oit 

A _; _ ~ n. .,_ ., -~ .1-;tv:7--,'C✓ •,- I I j/1 LJ'.('(/ / -//}..yt:,' A • Air 
11am II ; Aniun, · IL' F, Cl, S04, l'O.i, N02, NUJ , I'll us• o ..... ~ ... 

lll<linijin•hcd By Dale/Tim< Rc~•iv<d Uy ~ /a10/Ti1110 Ill• IJnaa l....,.W, 
T • "l'i.11• 

110111 112 ; Gr"" Al1•hJ/lk1a, U-1H, -2JS, -2311, T.:-99 , Total U, Gamma Spec : \YI• W~oc 

R<linqui•h•J lly Oa1c:/Tim< R•~~iv<J Uy '.._/ D.ol</Ti111< l • l ...... 
V • Vcict.lMt 

• . ,..,., 
LABORATORY Rccc:ivciJ Dy Till< Dal</Tini.: 

SECTION 
~ t:c 

~ 
flNAL SAMPLE Di1po1al Mc1hoJ Di,110,<il Uy Oa1~/Ti111< (D ::r: 

:c::: -DISPOSITION I 
oo 

0 

'° l.,J 
N 



P111_.l..or_L 
U•ch••I ll1n(urJ, Inc. CIIAIN OF CUSTOOY/SAMl'LE ANALYSIS REQUEST 

Data Turnaround 

l:11ll0..:tur Company Conl.icl Telephone 
X Priority 

o,..,, Bowen D. II . Encl,c l7l-l•61 Nomul 

Pruj~..:t Dniarnation S1mplin11 Lo.:alion SAF No. 
1 IIJ-H Soil Scrccn/Vcrific:ation (Loadinar ramp/Berm pile) 113-H Solar Duin B96-0Sl 

I-• Chol No. 
6/l'l7 

FielJ Loi:bool. No. Method or Shipment 
Hand deliver 

Shipped To 0.-C,;ite l'ropc11y No. Bill of Ladin1/ Air Bill No. 
Qu1111crra 
Pouible Sample Haurda/Rcmarka Procrv11ion 

cool to cool to cool to cool to cool to 
none none 4C 4C •C 4C 4C none none ,.o 

- . 
Type of Con11incr P/O P/0 PIO J'JJ) P/O PIO P/O --PIO t..'),l 

No. o( Cont1incr(1) 
~ <_t!_ 

I I I ,- I I 2 I ·-+= 
~ 

Sf1"i•I llamllin1 and/or S1ora1c Volume 
). ~ ml "' 120mL 

' 
2.S0ml 60ml 60ml 60ml I L 20ml f"',J 

5r£- ~ ) 
11)1!?£> 

~ 

i /OD /DD /' '•tlJ 0 /()0 
r--,.) 

SAMPLE ANALYSIS 

u)tJ'611 
. '1 

/,O/ 108 TCLP 
. ~ 

S ec Item Chromium co 
S•lidc ii Sec 11cm Acllvily 

I Mclab Cyanide ,II below N02-N03 HH 12 below Scan -0 Sa"'flle No. Matrix• D111 Simpled Time Sampled ~ :.=1 ·. :--.,· .)·(:'::;-:':::.: . . : : ·-:r- . _.--= ;::-:::.. ,.· - .... :--: . 

o1 X ~-AoHollr.. -~ /-.l-9t~ IL/I<:" k' -~ 
~!( .ii ,t.. • x X A" k. ...-t' ,1/ {, J ·, 

1'.All/'III+ OB .s /-S? -9/' /4/~7 V y· . P'v~ x k } }- ~ #'t •01 
----.,. 

"' 
_.;~ 2 

C\; 

3 
0 

• 
v..l _ 

.. SPECIAL INSTRUCTIONS •11,na• 
CIIAIN OF POSSESSION Sien/Prine Nanw• 

llcuv.il~nl .:hrom 11111>1 he .:alractcd per SW-846 3060A with • holJin1 time of 96 houn. s - $oil 

:! •lin1111i.he~ }J. Date/Ti~/, ~~~ e4- Date/Time t,fPI 
SE - loJitN• 

( Sample 11n11ly,i• fo.- 11i1n1e, 11i1ri1e, and phosphate by EPA )00.0 arc bcin1 rcquc1tcd for so - ScW 
l --~ ~, ____,_ J-1• 11· og~ ~ /.! .v,t#~.--1-~r- SL - Si..11• 

11.:ii,a,,~ (!:.e4- Date/Tim.: /~I ~ i~~J By 'lJ-11,;: /2~~, ~.i1e/Tim.: /C~:I · 
lnf,11l!1•tji..in unh. The ERC Co111r1ctor 1cl.11owl•dieca the holdina tim.:1 will not be met. w -w,11, 

:_d.A7u,~///~C'lr ,;'7/I 0 -0,1 - b(-"_ .iJ....l.✓h.. l-/t,-91: · '/ ,17~ . ,,. 1//// /-//,1· 9£· Item II; Ani<>n• · IC F, Cl, SO4, PO4, NOl, NOJ, pll 
A • Ait 

U\ K'.:linqui.ticJ By Date/Tim.: Rcc:eivcJ By f / Date/Tim.: 
05 - o ..... 11o1.i. 

r 
l>L- Dnat . .,.... 

hem 12; Gro•• Alph.i/Be1u, U-:?J.1, -2lS, -2111, T• -99, Total U, Gamma Spec:. 
r • Ji,,.-,.; 

WI - Wij,c 

f(~linqui•h•J By D111c/Tim.: Rec•iv.:J By '• / O;11•/Tim.: l •l.iotwiol 
i 

' 
V • v., .... , .. .. X - o, .. , 

~ LAIIORATORY R.:c•iv.:,I ll>· · Till< D.it.:/Tim• ~ to 
(1) ::r: SECTION :<: ..... .. I 

rJ \J f' ~'INAL SAMPLE Di•po»al M•thoJ Di•l"'•.:J Dy 011-:ffi1H.! 0 0 

.J 0 
O1<;1>(\C.ITll"N '° 
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WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

A B D E 

VALIDATOR: 
CASE: 

ANALYSES PERFORMED 
C Stromizm-10 

)(. Total UraNIIIII . 0 ftadiu•2Z 0 Tritium 0 

SorL 

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . • N/A 

T~chnical verification forms -present?. . . . . . . . . . .G) No N/A 
Comments: ______________________ _ 

2. Initfal Calibration •••••••••••• . . . . . . . .... 
lnstruments/detectors calibrated within 

cne year of sample analysis? •••••• 
. Initial calibration acceptable? •••••• 

Standards NIST traceable? ••••••••••• 

••••••• Yes 
• • • • • • Yes . . . 

.. . . • • • • Yes 
StAndards Expired? • • • • • • • • • • • • • • ••••••• Yes 

•• Jg(_ H/A 

No 
No 
No 
No 

Cements: ______________________ _ 

B-104 025 
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3. Continuing Calibration •••••••••••• 

Calibration checked within one week of sample analysis? ••• Yes 
Calibratjon check acceptable? ••••••••• . . . . . 
Calibration check standards NIST traceable? •••• 
Calibration check standards expired? 

Comnents: 

. . . . . . . 

• • Yes 
• • Yes 
•• Yes 

• '}{._N/A 

Nou&) 
No~ 
No <if[i:' ·~ 
No G/A) 

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

4. Blanks .....•..•••.. . • . . . . 0 N/A 

Method blank analyzed? •••••••••••••••••• -~ No N/A 
Method blank results acceptable? ••••••• ~<Q ••• @ No N/A 
Analytes detected in method blank? 
Field blank(s) analyzed? .•••• 

.I\PJE. U) •• @) No N/A 
••••••• Yes@ N/A 

Field blank results acceptable? • • • • Yes No IA 
Analytes detected in field blank(s)? .••••••••••• Yes No N/A 
Transcription/Calculation Errors? • • • • • • • • • • •• Yes No NA 

Comments: r -rc;i I 
l<J { .w e2.. L a 1 . 

5. Matrix Spikes ••••••• . . . . . . . . . . 0 N/A 

Matrix spike analyzed? •••• .NP!~CD . ........ ~ No N/A 
Spike recoveries acceptable? ••••••••••••••• @ No N/A 
.Spike source traceable? ••••••••••••••••••• Yes No @D 
Spike source expired? •••••••••••••••••••• Yes No~ 
Transcription/Calculation Errors? •••••••••••••• Yes~ N/A 

Comnents: CD ~-9C( ~ ~+a( 11 ~~re, cwa.ly:ied. foe r\Jlb 
~())11er1Pl, No qr ra I ,£S"o.f,cn:,S: were 9t¥f,ed,. 
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6. laboratory Control Samples . . . . . . . . . . . . . . . . . . 
LCS analyzed? ••••••••••••••• . . . 

• • • • • lCS recoveries acceptable? •••••• 
LCS traceable? •••••••••••••• 
Transcription/Calculation Errors?. • • • • • • • 

..... ~ 

..... @) 
•••••• Yes 
. . . . . • Yes 

. • N/A 

No N/A . 

No N/A 
No@ 
€) N/A 

Comments: _________________________ _ 

7. Chemi ca 1 Recovery • • • • • • • • • • • • • • • • • N/ A 

Chemical carrier added? •••••••••••••••••• @:::> No N/A 
Chemical recovery acceptable?. • • • • • • • • • • • ~ No N/A 
Chemical carrier traceable? ••••••••••••••••• Yes No ~ 
Chemical carrier expired?. • • •••••••••••• Yes No cJ!lI::;> 
Transcription/Calculation errors? • • • • • • • • • •• Yes No~ 

Comments: --------------------------

8. Duplicates •••••• . . . . . . . . . . . . . . . . . . . . . • N/A 

Duplicates An~lyzed? ••••••••••••••••••• ~ No N/A 
RPD Values Acceptable? •••••••••••••••••• C'fil:>~ No N/A. 
Transcription/Calculation .Errors? •••••••••••••• Yes ~N/A 

Comments: ·--------------------------
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9. Field QC Samples •••••••••••••••••••••• • • • H/A 

Field duplicate sample(s) analyzed? •• .N9TE; ©. ..... Yes 
Field duplicate RPO values acceptable? 
Field split sample(s) analyzed? •••• 

. . . . . . . . . . 

. . . . . . . . . . 
. . . . . . . . . . . 

• Yes 
• Yes 
• Yes Field split RPO values acceptable? • 

Performance audit sample(s) analyzed? . . . . . . . . . ••• Yes 

No 
No 
No 
No 
No 

Comments:-1.,,;l,4-...i...~~__,;;:;~~~::!i....:a,,,1,...L;U..:..J......J..U~U-L-~J.S::...u;.....;..:,,...,____.,.LJ,,1,a....-
$Q.,M~f9. SQ.-£:. 

10. Holding Times 

. . . . . . . . N/A 

11. Results and Detection Limits (Levels D & E) . . . . . . . . 0 N/A 

Results reported for all required sample analyses? •••• @ No N/A 

Results supported in raw data? • • • • ••••••••• Yes No~ 
Results Acceptable? •••••••••••••••••••• (:Y~ . No N/A ~ 
Transcription/Calculation errors? •••••••••••••• Yes~9t-03Zt 
MDA's meet required detection limits? ••••••••••• ~ No N/A 
Transcription/calculation errors? •••••••••••• ~ ~ No@) 
Comments:. ________________________ _ 

fl28 
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FIELD MEASUREMENT RESULTS AND DOCUMENTATION 
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This appendix contains daily field analysis data summaries. One spreadsheet page of data was 
generated in the field for each day that field analyses were performed. Calibration and quality 
control sample results are included in the spreadsheets. 

Fluoride concentrations in soil are listed in the columns labeled "Csoil". The "Date" column in 
the spreadsheets indicates the day of analysis, not necessarily the same as the sample collection 
date. Field sample numbers are coded to indicate the day of sample collection. (The first 
number, 6, stands for 1996. The alphabetic letter stands for the month, "8" for February, "C" for 
March. The next two digits indicate the day of collection. Sample locations reference the same 
sample grid used for samples described in the body of this report. Corresponding Hanford 
Environmental Information System (HEIS) samples are .not always shown in the notes. Sample 
depths were not recorded for samples 682301 through 682320 and 682621 through 682639. 

!.I ~ -~ · ... 
r~ · . - . r'· • t i .,. ,. 

Nitrate was analyzed in addition t9· fluoriae on Marc ·•( an · ch 13, 1996. The concentration 
of nitrate is given in the respectk ··, cQl~s 'nitrate nitrogen is given in the "NO3-N" 
columns. 

The following informational samples were assigned field identification numbers but are not 
represented in the daily field analysis summaries. These samples were among those sent to the 
Environmental Analytical Laboratory for additional analyses. 

Field ID Collection Date North East Depth 
682201 960222 120 20 3 
682202 960222 40 40 . 3 

682203 960222 70 90 3 

682204 960222 115 140 3 

682205 960222 30 190 3 
682206 960222 70 190 3 

6C0401 960304 113 189 2 

6C0402 960304 120 200 2 

6C0403 960304 120 170 2 

680801 960308 Orchard 
680802 960308 Orchard 
680803 960308 Orchard 
680804 960308 Orchard 
680805 960308 Orchard 
680806 960308 Orchard 
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Field Screening for Soluble Fluoride in Soil 
February 13, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

======== ==== ---- --- ------ ----- ---- ---- ---- ----- ----- ====== ========================= ------ ----- ----
'C 

Tuesday 2/13/96 Cal Check Prior to samples ~ 

CAL STD 1 ppm (2/9) 960213 11.15 0.0 0.0 0 86.2 1.0 0.0 RBK -~ 
CAL STD 10 ppm (2/9) 960213 11 .18 0.0 0.0 0 31 .6 9.5 0.0 RBK L'r'1_ 
CAL STD 100 ppm (2/9) 960213 11 .21 0.0 0.0 Q -26.5 100.7 0.0 RBK . ...:i:: 

~ 
CAL STD 15 ppm (2/9) 960213 11 .24 0.0 0.0 0 21 .6 14.2 0.0 RBK • r-.:l 

1 6B1201 113 189 2 960213 13.42 10.1 · 9.7 25 125.7 0.2 0.5 RBK BOH6T4 
~ 
,,..£:; 

2 6B1202 50 160 2 960213 13.43 10.2 9.8 25 108.0 0.4 1.0 RBK BOH6T6 c:i:::J. 

3 6B1203 40 120 2 960213 13.43 10.0 9.4 25 85.8 1.0 2.6 RBK BOH6T8 
n 4 6B1204 20 30 2 960213 14.32 10.0 9.3 25 102.8 0.5 1.3 RBK BOH6VO I 
Vl 5 6B1205 70 60 2 960213 14.32 10.2 9.9 25 115.2 0.3 0.8 RBK BOH6V1 

6 681206 120 60 2 960213 13.55 10.1 9.7 25 ,132.2 0.2 0.4 RBK BOH6V2 
7 6B1207 90 110 2 960213 13.55 10.0 9.4 25 93.4 0.8 1.9 RBK BOH6V3 
8 6B1208 60 110 2 960213 13.56 9.9 8.7 25 89.4 0.9 2.3 RBK BOH6V4 
9 6B1209 20 120 2 960213 14.06 10.0 9.4 25 86.9 1.0 2.5 RBK BOH6V5 

10 6B1210 20 150 2 960213 14.06 10.0 9.3 25 64.5 2.5 6.2 RBK BOH6V6 
11 681211 120 180 2 960213 14.31 10.1 9.5 25 119.9 0.3 0.6 RBK BOH6V7 

Quality Control Samples 
11sd (BOH6V7) 120 180 2 960213 15.47 10.0 9.5 25 41 .1 6.4 16.1 RBK 11 sd - spike (15ppm) & dried soil 
10dw (BOH6V6) 20 150 2 960213 15.48 10.0 10.0 25 65.6 2.4 5.9 RBK 1 Odw - duplicate sample using "wet" soil 
10dd (BOH6V6) 20 150 2 960213 15.48 10.1 9.4 25 64.4 2.5 6.2 RBK 1 Odd - duplicate sample using dried soil 
10sd (BOH6V6) 20 150 2 9~0213 15.49 10.0 9.3 25 23.3 13.3 33.2 RBK 1 Osd - spike (15ppm) & dried soil 

Cal Check after samples 
CAL STD 1 ppm (2/13) 960213 16.02 0.0 0.0 0 86.8 1.0 0.0 RBK 
CAL STD 10 ppm (2/9) 960213 16.03 0.0 0.0 0 31 .3 9.6 0.0 RBK 
CAL STD 100 ppm (2/9) 960213 16.04 0.0 0.0 0 -26.1 99.0 0.0 RBK 
CAL STD 15 ppm (2/9) 960213 16.03 0.0 0.0 0 22.0 14.0 0.0 RBK 

~ to 
(1) ::r: 
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Field Screening for Soluble Fluoride in Soil 
February 14, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

-------- ---- ---- ------ ----- ---- --------------------------- ---- ---- --- ------ ----- ---- ---- ---- ----- ----- ------ ----- -------------------
Wednesday 2/14/96 Cal Check Prior to samples 

CAL STD 1 ppm (2/13) 960214 7.51 0.0 0.0 0 86.6 1.0 0.0 RBK 
CAL STD 10 ppm (2/9) 960214 7.52 0.0 0.0 0 31 .0 9.7 0.0 RBK 
CAL STD 15 ppm (2/9) 960214 7.53 0.0 0.0 0 21.6 14.2 0.0 RBK 
CAL STD 100 ppm (2/9) 960214 7.53 0.0 0.0 0 -25.6 97.0 0.0 RBK 

Samples 2/12/96 
1 6B1201 113 189 2 960214 8.25 10.1 9.7 25 112.9 0.3 0.9 RBK B0H6T4 
2 6B1202 50 160 2 960214 8.25 10.2 9.8 25 95.5 0.7 1.7 RBK B0H6T6 
3 6B1203 40 120 2 960214 8.26 10.0 9.4 25 77.3 1.5 3.7 RBK B0H6T8 

() 4 6B1204 20 30 2 960214 8.26 10.0 9.3 25 93.8 0.8 1.9 RBK B0H6V0 
I 

5 6B1205 70 60 2 960214 8.27 10.2 9.9 25 107.7 0.4 1.0 RBK B0H6V1 °' 6 6B1206 120 60 2 960214 8.27 10.1 9.7 25 125.0 0.2 0.5 RBK B0H6V2 
7 6B1207 90 110 2 960214 8.28 10.0 9.4 25 86.2 1.0 2.6 RBK B0H6V3 
B 6B1208 60 110 2 960214 8.28 9.9 8.7 25 81 .5 1.2 3.1 RBK B0H6V4 
9 6B1209 20 120 2 960214 8.29 10.0 9.4 25 75.9 1.6 3.9 RBK B0H6V5 

10 6B1210 20 150 . 2 960214 8.29 10.b 9.3 25 54.5 3.7 9.3 RBK B0H6V6 
11 681211 120 180 2 960214 8.29 10.1 9.5 25 115.0 0.3 0.8 RBK B0H6V7 

Quality Control Samples 
10dw (B0H6V6) 20 150 2 960214 8.43 10.0 10.0 25 56.7 3.4 8.5 RBK 10dw - duplicate sample using "wet" soil 
10dd (B0H6V6) 20 150 2 960214 8.44 10.1 9.4 25 52.9 4.0 9.9 RBK 10dd - duplicate sample using dried soil 
10sd (B0H6V6) 20 150 2 960214 8.45 10.0 9.3 25 21 .5 14.3 N/A RBK 10sd - spike (15ppm) & dried soil 
11sd (B0H6V7) 120 180 2 960214 8.46 10.0 9.5 25 37.4 7.5 NIA RBK 11sd - spike (15ppm) & dried soil 

---------·----
" 

Wednesday 2/14/96 Cal Check Prior to samples 
CAL STD 1 ppm (2/13) 960214 11 .05 0.0 0.0 0 82.0 1.2 0.0 RBK 
CAL STD 10 ppm (2/9) 960214 11 .07 0.0 0.0 0 30.0 10.1 0.0 RBK 
CAL STD 15 ppm (2/9) ·960214 11 .08 0.0 0.0 0 21 .2 14.5 0.0 RBK 
CAL STD 100 ppm (2/14) 960214 11 .09 0.0 0.0 0 -25.5 96.6 0.0 RBK 

:,::, 0:, 
('I) ::c 
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Field Screening for Soluble Fluoride in Soil 
February 14, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

-------- ---- ---- --- ------ ----- ---- ---- ---- ----- ----- ------ ----- --------------------------- ---- ---- ------ ----- -------------------
Field screening samples collected 2/14/96 
6B1401 10 130 2 960214 13.35 10.0 9.4 25 57.8 3.3 8.2 R8K 1 -...-0 

2 681402 30 130 2 960214 13.36 10.0 8.7 25 81 .9 1.2 3.1 R8K 2 ~ 

3 681403 50 130 2 960214 13.36 10.0 9.6 25 68.5 2.1 5.3 RBK 3 -~ 
4 681404 70 130 2 960214 13.37 10.0 9.1 25 64.8 2.5 6.1 RBK 4 f'M 

5 681405 90 130 2 960214 13.38 10.0 9.1 25 33.0 8.9 22.4 R8K 5 
~-

6 681406 0 140 2 960214 13.38 10.0 9.6 25 112.0 0.4 0.9 R8K 6 
~ ,. 

7 6B1407 20 140 2 960214 13.39 10.0 8.6 25 62.3 2.7 6.8 RBK 7 f"'-0 
8 6B1408 40 140 2 960214 13.39 10.0 9.6 25 73.9 1.7 4.2 R8K 8 .=t=. 

~ 
9 6B1409 60 140 2 960214 13.40 10.0 9.7 25 70.7 1.9 4.8 RBK 9 '-...Q 

(J 10 681410 80 140 2 960214 13.41 10.0 8.9 25 41 .1 6.4 16.1 R8K 10 
I 

11 6B1411 100 140 2 960214 13.41 10.0 9.3 25 94.3 0.7 1.8 RBK 11 -....l 
12 6B1412 10 150 2 960214 13.42 10.0 9.6 25 70.7 1.9 4.8 RBK 12 

CAi 
Cal Check after samples 
STD 1 ppm (2/13) 960214 14.01 0.0 0.0 0 86.6 1.0 0.0 R8K 

CAL STD 10 ppm (2/9) 960214 14.02 0.0 0.0 0 30.7 9.8 0.0 R8K 
CAL STD 15 ppm (2/9) 960214 14.04 0.0 0.0 0 21 .5 14.3 0.0 RBK 

STD 100 ppm (2/14) 960214 14.03 0.0 0.0 0 -25.7 97.4 0.0 R8K 

Samples collected 2/14/96 (second round) 
13 681413 0 120 2 960214 15.05 10.0 8.7 25 44.3 5.6 14.1 R8K 13 
14 681414 60 120 2 960214 15.05 10.0 8.4 25 75.0 1.6 4.1 R8K 14 
15 681415 80 120 2 960214 15.06 10.0 8.8 25 65.9 2.3 5.9 R8K 15 
16 681416 100 110 2 960214 15.06 10.0 8.9 25 92.6 0.8 2.0 R8K 16 
17 681417 70 110 2 "960214 15.07 10.0 8.9 25 84.7 1.1 2.7 R8K 17 
18 681418 50 110 2 960214 15.07 10.0 9.0 25 112.0 0.4 0.9 R8K 18 
19 681419 30 140 2 960214 15.08 10.0 9.2 25 92.4 0.8 2.0 R8K 19 
20 681420 10 140 2 960214 15.08 10.0 9.0 25 73.2 1.7 4.4 R8K 20 
21 681421 20 140 2 .960214 15.09 10.0 9.3 25 87.7 1.0 2.4 R8K 21 
22 6B1422 40 140 2 960214 15.09 10.0 9.3 25 66.1 2.3 5.8 RBK 22 
23 681423 60 140 2 960214 15.09 10.0 9.3 25 103.9 0.5 1.2 R8K 23 :,::lo, 
24 6B1424 80 150 2 960214 15.10 10.0 9.4 25 99.8 0.6 1.5 R8K 24 ~ :::c ~ ..... 
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Field Screening for Soluble Fluoride in Soil 
February 14, 1996 
R 8 Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

======== ---- ---- --- ------ ----- ---- ---- ---- ----- ----- ------ ----- --------------------------------------
25 681425 55 205 2 960214 15.10 10.0 9.6 25 22.0 14.0 35.0 RBK 25 

Cal Check after samples 
CAL STD 1 ppm (2/13) 960214 15.15 0.0 0.0 0 86.6 1.0 0.0 RBK 
CAL STD 10 ppm (2/9) 960214 15.15 0.0 0.0 0 30.7 9.8 0.0 RBK n CAL STD 15 ppm (2/9) 960214 15.15 0.0 0.0 0 21 .5 14.3 0.0 RBK I 

00 CAL STD 100 ppm (2/14) 960214 15.16 0.0 0.0 0 -25.7 97.4 0.0 RBK 

QC samples 2/14/96 

11dw 681426 100 140 2 960214 16.02 10.0 10.0 25 100.4 0.6 1.4 R8K 26 duplicate of 681411 
5dw 681427 90 130 2 960214 16.04 10.0 10.0 25 36.5 7.8 19.4 RBK 27 duplicate of 681405 

Cal Check after samples 
CAL STD 1 ppm (2/13) 960214 16.15 0.0 0.0 0 86.5 1.0 0.0 R8K 
CAL STD 10 ppm (2/9) 960214 16.15 0.0 0.0 0 30.8 9.8 0.0 R8K 
CAL STD 15 ppm (2/9) 960214 16.16 0.0 0.0 0 21 .7 14.2 0.0 R8K 
CAL STD 100 ppm (2/14) "960214 16.16 0.0 0.0 0 -25.9 98.2 0.0 R8K 
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Field Screening for Soluble Fluoride in Soil 
February 15, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoll 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

======== ::;: ==== === ====== ===== ==== ---- ==== ===== ===== ====== ===== ~-================= 
Thursday 2/15/96 Cal Check Prior to samples 

CAL STD 1 ppm (2/15) 960215 11 .02 0.0 0.0 0 86.0 1.0 0.0 RBK 
CAL STD 10 ppm (2/15) 960215 11 .03 0.0 0.0 0 30.5 9.9 0.0 RBK 
CAL STD 15 ppm (2/15) 960215 11 .04 0.0 0.0 0 20.7 14.8 0.0 RBK 
CAL STD 100 ppm (2/15) 960215 11 .04 0.0 0.0 0 -25.6 97.0 0.0 RBK 

Field screening samples collected 2/15/96 

1 6B1501 30 150 2 960215 12.15 10.0 9.9 25 57.7 3.3 8.2 RBK 1 
2 6B1502 50 150 2 960215 12.18 10.0 9.9 25 51.4 4.2 10.6 RBK 2 
3 6B1503 70 150 2 960215 12.19 10.0 9.0 25 52.6 4.0 10.1 RBK 3 

n 4 6B1504 90 150 2 960215 12.20 10.0 9.6 25 50.4 4.4 11 .0 RBK 4 
I 5 6B1505 100 160 2 960215 12.22 10.0 9.6 25 117.6 0.3 0.7 RBK 5 
'° 6 6B1506 80 160 2 960215 12.23 10.0 8.8 25 84.7 1.1 2.7 RBK 6 

7 6B1507 60 160 2 960215 12.25 10.0 8.7 25 90.4 0.9 2.2 RBK 7 
8 6B1508 40 160 2 960215 12.27 10.0 8.9 25 67.8 2.2 5.4 RBK 8 
9 6B1509 20 160 2 960215 12.29 10.0 9.5 25 35.1 8.2 20.5 RBK 9 

10 681510 0 160 2 960215 13.41 10.0 9.6 25 50.7 4.4 10.9 RBK 10 
11 681511 10 170 2 960215 13.41 10.0 8.7 25 37.4 7.5 18.7 RBK 11 
12 681512 30 170 2 960215 13.42 10.0 8.7 25 34.8 8.3 20.8 RBK 12 

13 681513 50 170 2 960215 13.12 10.0 8.6 25 57.1 3.4 8.4 RBK 13 
14 681514 70 170 2 960215 13.13 10.0 9.1 25 96.0 0.7 1.7 RBK 14 
15 681515 90 170 2 960215 13.14 10.0 9.9 25 60.0 . 3.0 7.5 RBK 15 
16 681516 100 180 2 960215 13.15 10.0 9.3 25 110.5 0.4 1.0 RBK 16 
17 681517 80 180 2 960215 13.15 10.0 9.1 25 61 .1 2.9 7.1 RBK 17 
18 681518 60 180 2 960215 13.16 10.0 9.4 25 64.6 2.5 6.2 RBK 18 
19 681519 40 180 2 960215 13.16 10.0 8.8 25 17.0 17.2 42.9 RBK 19 
20 681520 20 180 2 960215 13.17 10.0 9.9 25 26.3 11 .7 29.4 RBK 20 
21 681521 0 180 2 960215 13.17 10.0 9.7 25 90.0 0.9 2.2 RBK 21 
22 681522 10 190 2 960215 13.18 10.0 8.9 25 37.2 7.5 18.9 RBK 22 :::c, cc 

0 ::c 
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Field Screening for Soluble Fluoride in Soil 
February 15, 1996 
R 8 Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

-------- ---- ---- ------ ----- ------ ----- --------------------------- ---- ---- --- ------ ----- ---- ---- ---- ----- ----- ------ ----- -------------------
23 681523 30 190 2 960215 13.18 10.0 8.3 25 48.5 4.8 11 .9 R8K 23 
24 681524 50 190 2 960215 13.19 10.0 8.9 25 30.7 9.8 24.6 R8K 24 
00 681500 60 200 2 960215 13.25 10.0 8.9 25 26.1 11 .8 29.6 R8K 25 --

Cal Check after samples 
CAL STD 1 ppm (2/15) -· 960215 13.39 0.0 0.0 0 86.5 1.0 0.0 JDF 

n CAL STD 10 ppm (2/15) 960215 13.40 0.0 0.0 . 0 31 .3 9.6 0.0 JDF 
I CAL STD 15 ppm (2/15) 960215 13.43 0.0 0.0 0 21 .3 14.4 0.0 JDF _. 
0 CAL STD 100 ppm (2/15) 960215 13.45 0.0 0.0 0 -25.7 97.4 0.0 JDF 

QC samples 2/15/96 

04dw 681525 90 150 2 960215 14.42 10.0 10.0 25 50.4 4.4 11 .0 R8K 25 duplicate of 681504 
06dw 681526 80 160 2 960215 14.43 10.0 10.0 25 81 .9 1.2 3.1 R8K 26 duplicate of 681506 
19dw 681527 - . 40 180 2 960215 14.45 10.0 10.0 25 9.4 23.4 58.4 R8K 27 duplicate of 681519 

Cal Check after samples 
CAL STD 1 ppm (2/15) 960215 15.16 0.0 0.0 0 87.9 1.0 0.0 R8K 
CAL STD 10 ppm (2/15) •. 960215 15.17 0.0 0.0 0 32.3 9.2 0.0 R8K 
CAL STD 15 ppm (2/15) 960215 15.18 0.0 0.0 0 22.0 14.0 0.0 R8K 
CAL STD 100 ppm (2/15) 960215 15.19 0.0 0.0 0 -24.2 91.7 0.0 R8K 
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Field Screening for Soluble Fluoride in Soil 
February 16, 1996 
JD Fancher 

ISE constants 
a= -56.6 
b= 86.86 "° -..._:j 

~ 

GRID Date Time WN Wd Vw ISE Cext Csoil t..N 

Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 
cM 
~-c-.-

-------- ---- ---- ---- ------ ----- ---- ---- ---- ----- ----- ------ ----- =================== ~ -------- ---- ------ ------
.,\I 

if".,) 

Friday 2/16/96 Cal Check Prior to samples ~ 
(.fi 

CAL STD 1 ppm (2/16) 960216 13.58 0.0 0.0 0 89.0 0.9 0.0 JDF c::2 

CAL STD 10 ppm (2/16) 960216 14 0.0 0.0 0 32.0 9.3 0.0 JDF 
CAL STD 15 ppm (2/16) 960216 14.03 0.0 0.0 0 21 .8 14.1 0.0 JDF 
CAL STD 100 ppm (2/16) 960216 14.05 0.0 0.0 0 -26.3 99.8 0.0 JDF 

n Field screening samples collected 2/16/96 I -- 1 681601 80 40 3 960216 14.17 10.0 9.7 25 110.7 0.4 0.9 R8K 1 
2 681602 120 20 3 960216 14.21 10.0 9.4 25 121 .3 0.2 0.6 R8K 2 
3 681603 60 10 3 960216 14.25 10.0 9.3 25 105.8 0.5 1.2 R8K 3 
4 681604 30 80 3 960216 14.28 10.0 9.0 25 81.8 1.2 3.1 R8K 4 
5 681605 30 190 3 960216 14.30 10.0 8.6 25 35.1 8.2 20.5 R8K 5 
6 681606 40 40 3 960216 14.32 10.0 9.6 25 98.4 0.6 1.6 R8K 6 

Cal Check after samples " 
CAL STD 1 ppm (2/16) 960216 14.35 0.0 0.0 0 89.4 0.9 0.0 R8K 
CAL STD 10 ppm (2/16) 960216 14.39 0.0 0.0 0 32.0 9.3 0.0 R8K 
CAL STD 15 ppm (2/16) 960216 14.45 0.0 0.0 0 21 .9 14.1 0.0 R8K 
CAL STD 100 ppm (2/16) 960216 14.47 0.0 0.0 0 -26.0 98.6 0.0 R8K 

183HFLDV.XLS, 6816JDF Page 1 of 1 



Field Screening for Soluble Fluoride in Soil 
February 20, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ww Wd Vw ISE Cext Csoil 
Sample N E D yymmdd hh.mm (g) (g) (ml) (mV) (ppm) (mg/Kg) NLYS Notes 

-------- ---- ---- --- ------- ----- ---- ---- ---- ----- ----- ====== ===== =================== -------- ------- ----- ----
Monday 2/20/96 

Cal Check before samples 
CAL STD 1 ppm (2/20) 960220 11 .20 0.0 0.0 0 87.0 1.0 0.0 RBK 
CAL STD 10 ppm (2/20) 960220 11 .22 0.0 0.0 0 30.5 9.9 0.0 RBK 
CAL STD 15 ppm (2/20) 960220 11 .25 o.d 0.0 0 20.7 14.8 0.0 RBK 
CAL STD 100 ppm (2/20) 960220 11 .26 0.0 0.0 0 -26.6 101 .1 0.0 RBK 

1 6B1511 10 170 2 960220 11.40 10.0 10.0 25 35.1 8.2 20.5 RBK 1 
n 2 6B1512 30 170 2 960220 11 .42 10.0 10.0 25 14.7 18.8 47.1 RBK 2 I ... ~ 

3 6B1519 40 180 2 960220 11 .43 10.0 10.0 25 0.8 33.2 82.9 RBK 3 I',.) 

4 6B1520 20 180 2 960220 11.44 10.0 10.0 25 7.1 25.7 64.1 RBK 4 
5 6B1522 10 190 2 960220 11 .44 10.0 10.0 25 36.0 7.9 19.8 RBK 5 
6 6B1523 30 190 2 960220 11 .45 10.0 10.0 25 50.3 4.4 11.1 RBK 6 
7 6B1524 50 190 2 960220 11 .45 10.0 10.0 25 24.4 12.7 31.7 RBK 7 

9 6B1425 55 205 2 960220 11.47 10.0 10.0 25 22.5 13.7 34.3 RBK 9 

8 6B1519x 40 180 2 960220 11.55 25.0 25.0 25 -18.9 73.9 73.9 RBK 8 

~ 

Cal Check after samples 
CAL STD 1 ppm (2/20) 960220 12.05 0.0 0.0 0 87.9 1.0 0.0 RBK 
CAL STD 10 ppm (2/20) 960220 12.07 0.0 0.0 0 31 .0 9.7 0.0 RBK 
CAL STD 15 ppm (2/20) 960220 12.07 0.0 0.0 0 21.3 14.4 0.0 RBK 
CAL STD 100 ppm (2/20) 960220 12.08 0.0 0.0 0 -26.2 99.4 0.0 RBK 

;;t1 0:, 
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Field Screening for Soluble Fluoride in Soil 
February 25, 1996 
R 8 Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Time Ws Vw ISE Cext Csoil NO3 
Sample N E yymmdd hh.mm (g) (ml) (mV) (ppm) (mg/Kg) NLYS PPM Notes 

======== ---- ---- ------ ----- ---- ---- ----- ----- ------ ----- =========== ================== ------ ------
Std 1 ppm 960225 14.40 0 25 88.1 1.0 R8K "° Std 10 ppm 960225 14.41 0 25 31 .2 9.6 R8K --.J -Std 100 ppm 960225 14.42 0 25 -26.2 99.4 R8K L>,J 

Std 15 ppm 960225 14.42 0 25 21.1 14.5 R8K ~7. 
--+= --------------- -------· ·------- ---·------- .................. .. ........................ -------- ---------- ............ .... ......... ....... ... .. ... .......... .. ..................... ------- - .......................................... ........ ................... ~ 

682301 40 130 960225 15.36 10.4 25 46.3 5.2 12.5 R8K 400 .. 
f"v 

682302 80 160 960225 15.37 10.6 25 122.0 0.2 0.6 R8K 4000-10000 .,.i: 

682303 120 170 960225 15.38 10.2 25 118.5 0.3 0.7 R8K 0-400 LJ"'.'I 
=-

682304 70 190 960225. 15.40 10.7 25 72.9 1.8 4.1 R8K 4000 
682307 120 190 960225 16.12 10.1 25 126.1 0.2 0.5 R8K 0 
682308 113 189 960225 16.15 10.2 25 121.7 0.2 0.6 R8K 0 

() 682313 80 200 960225 16.04 11 .2 25 81 .8 1.2 2.7 R8K 4000-10000 
I ..... 682305 90 190 960225 16.10 . 10.2 25 89.5 0.9 2.2 R8K 10000 1.,-.) 

682306 110 190 960225 15.50 10.4 25 109.8 0.4 0.9 R8K 0 
682309 0 200 960225 15.52 10.4 25 104.0 0.5 1.2 R8K 400 
682310 20 200 960225 15.55 10.1 25 43.1 5.9 14.7 R8K 2000 
682311 40 200 960225 15.56 10.1 25 52.6 4.0 10.0 R8K 2000-4000 
682312 60 200 960225 15.57 10.1 25 120.1 0.3 0.6 R8K 4000 
682314 100 200 960225 15.58 10.2 25 92.1 0.8 2.0 R8K 0 
682315 10 210 960225 16.06 11.2 25 47.2 5.0 11 .2 R8K 1000-2000 
682316 30 210 960225 16.08 10.2 25 83.8 1.1 2.8 R8K 400 
682317 50 210 960225 16.16 10.3 25 17.2 17.0 41 .3 R8K 2000-4000 
682318 70 210 9§0225 16.21 10.3 25 12.5 20.6 50.0 R8K 2000 
682319 90 210 960225 16.06 11 .2 25 107.4 0.4 1.0 RBK 2000-4000 
682320 110 210 960225 16.28 10.2 25 112.1 0.4 0.9 R8K 0 

.. .. .. ......... .. ........................ ........ ------· ..... .. ................. --------·-- -------- -------- -----·----- -----·--·--- -------·---- --------·-- ------·-----------·-- ----·----------
Std 1 ppm 960225 16.36 0 25 88.5 0.9 R8K 
Std 10 ppm 960225 16.38 0 25 31.7 9.4 R8K 
Std 100 ppm 960225 16.40 0 25 -26 98.6 R8K 
Std 15 ppm 960225 16.41 0 25 21 .6 14.2 R8K 
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Field Screening for Soluble Fluoride in Soil 
February 26, 1996 
RB Kerkow 

ISf constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yymmdd (g) (ml) (mV) (ppm) (mg/Kg) hh.mm NLYST Notes 

-------- ---- ---- ---- ------ ---- ---- ----- ----- ------ ------ ----- --- --------------------------- ------ ------ ------ ----- --- -------------------
Std 1 ppm 960226 0 25 87.1 1.0 9.27 RBK 
Std 10 ppm 960226 0 25 30.6 9.9 9.29 RBK 
Std 15 ppm 960226 0 25 20.5 14.9 9.31 RBK 
Std 100 ppm 960226 0 25 -26.3 99.8 9.33 RBK 
--------------- -------- -------- -------- ----------- -------- -------- -------- .- ---------- ----------- ---------- ---------- --- ---------------

1 6B2601 120 20 3 960226 10.2 25 118.3 0.3 0.7 15.25 RBK 1 BOH6X4 
2 6B2602 40 10 3 960226 10.3 25 119.1 0.3 0.7 15.28 R8K 2 8OH6X5 

() 3 6B2603 40 30 3 960226 10.1 25 130.5 0.2 0.4 15.31 RBK 3 BOH6X6 
I 

6B2604 40 130 3 960226 10.1 25 30.9 9.7 24.1 15.33 R8K 4 8OH6X7 ...... 4 +>-
5 6B2605 80 160 3 960226 10.0 25 162.0 0.0 0.1 15.35 RBK 5 8OH6X8 
6 6B2606 70 190 3 960226 10.2 25 97.2 0.7 1.6 15.38 RBK 6 BOH6X9 
7 6B2607 80 200 3 960226 10.1 25 97.8 0.6 1.6 15.42 RBK 7 BOH6Y1 
8 682608 90 220 3 960226 10.2 25 89.1 0.9 2.2 15.44 R8K 8 8OH6Y2 
9 6B2609 113 189 3 960226 10.1 25 122.2 0.2 0.6 15.45 RBK 9 BOH6Y3 

10 682610 120 190 3 960226 10.1 25 128.7 0.2 0.5 15.46 R8K 10 BOH6Y5 
11 6B2611 120 170 3 960226 10.3 25 126.3 0.2 0.5 15.48 RBK 11 BOH6Z2 

--------------- -------- ----------·------- --------·--- -------- ---·----- ---------- --·-------- ----------- ---------- --------·-- --- ---------------·------------------
21 6B2621 10 140 960226 10.9 25 101 .8 0.5 1.2 13.09 R8K 21 
22 682622 0 130 960226 10.1 25 135.0 0.1 0.3 13.11 R8K 22 
23 6B2623 30 140 ,I 960226 12.5 25 50.1 4.5 8.9 13.13 RBK 23 
24 682624 20 130 960226 10.1 25 52.6 4.0 10.0 13.15 R8K 24 
25 682625 50 140 960226 10.1 25 69.9 2.0 4.9 13.17 R8K 25 
26 682626 60 130 960226 10.1 25 84.7 1.1 2.7 13.18 R8K 26 
27 682627 70 140 960226 10.1 25 71 .6 1.9 4.6 13.20 RBK 27 
28 682628 10 120 960226 10.7 25 73.8 1.7 4.0 13.23 RBK 28 
29 682629 0 110 960226 10.2 25 139.0 0.1 0.3 13.25 R8K 29 
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Field Screening for Soluble Fluoride in Soil 
February 26, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yymmdd (g) (ml) (mV) (ppm) (mg/Kg) hh.mm NLYST Notes 

-------- ---- ---- ---- ------ ---- ---- ----- ----- ------ ------ ----- --- ---================ -------- ------ ------ ------ -----
30 6B2630 30 120 960226 10.1 25 77.1 1.5 3.7 13.26 RBK 30 
31 6B2631 20 110 960226 10.4 25 106.7 0.4 1.1 13.28 RBK 31 
32 682632 50 120 960226 10.2 25 73.8 1.7 4.2 13.30 RBK 32 
33 682633 40 110 960226 10.2 25 125.4 0.2 0.5 13.33 RBK 33 
34 682634 70 120 960226 10.1 25 45.5 5.4 13.3 13.35 RBK 34 
35 6B2635 60 110 960226 10.9 25 118.6 0.3 0.6 13.38 RBK 35 
36 682636 20 90 960226 11 .9 25 79.8 1.3 2.8 13.42 RBK 36 

() 37 682637 10 100 960226 10.2 25 134.2 0.1 0.4 14.01 RBK 37 I - 38 682638 0 90 960226 10.0 25 127.5 0.2 0.5 14.08 RBK 38 Vl 

39 682639 30 100 960226 10.2 25 99.6 0.6 1.5 14.11 RBK 39 
41 682641 20 200 8 960226 10.1 25 82.7 1.2 2.9 15.52 RBK 41 
42 682642 10 220 8 960226 10.3 25 160.0 0.1 0.1 15.54 RBK 42 

--------------- -------- ----------------- ----------- -------- -------- ---------- ----·------ ----------- ---------- ---------- --- - -----------------
Std 1 ppm 960226 0 25 88.6 0.9 16.04 RBK 
Std 10 ppm 960225 0 25 32.9 9.0 16.06 RBK 
Std 15 ppm 960225 0 25 22.7 13.6 16.07 RBK 
Std 100 ppm 960225 0 25 -25.4 96.2 16.08 RBK 

.. 
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Field Screening for Soluble Fluoride in Soil 
February 27, 1996 
JD Fancher 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yymmdd (g} (ml} (mV) (ppm) (mg/Kg) hh.mm NLYS Notes 

-------- ------ ------ -------- --------------------------- ---- ---- ---- ------ ---- ---- ----- ----- ------ -------- ----- -------------------
Std 1 ppm 960227 0 25 83.6 1.1 8.06 JDF 
Std 10 ppm 960227 0 25 29.3 10.4 8.11 JDF 
Std 15 ppm 960227 0 25 19.4 15.6 8.14 JDF 
Std 100 ppm 960227 0 25 -27.0 102.7 8.17 JDF 
--------------- -------- -------- -------- ----------- -------- -------- ---------- ---------- ----------- --------------- ---------- --------------------

1 682701 20 200 8 960227 10.1 25 127.5 0.2 0.5 8.27 JDF 
2 682702 20 220 8 960227 10.0 25 96.8 0.7 1.7 8.27 JOF 

(j 3 682703 30 200 8 960227 10.0 25 39.6 6.8 17.1 9.00 JDF 
I 

4 682704 30 220 8 960227 10.2 25 40.8 6.5 16.0 9.00 JDF -°' 5 682705 50 220 8 960227 10.7 25 25.3 12.2 28.6 10.30 JOF 
6 682706 50 200 8 960227 10.0 25 45.0 5.5 13.7 10.30 JDF 
7 682707 70 220 8 960227 10.2 25 51 .3 4.2 10.4 10.30 JDF 
8 682708 70 200 8 960227 10.0 25 84.9 1.1 2.7 10.30 JDF 
9 682709 10 190 8 960227 10.1 25 40.6 6.6 16.3 11 .30 JOF 

10 682710 10 175 8 960227 10.2 25 42.8 6.0 14.7 11 .30 JDF 
11 682711 30 190 8 960227 10.4 25 57.4 3.3 8.0 11 .30 JDF 
12 682712 30 175 8 960227 10.1 25 49.3 4.6 11 .4 11 .30 JOF 
13 682713 80 215 8 960227 10.3 25 100.6 0.6 1.4 13.00 JOF 
14 682714 80 200 8 960227 10.2 25 87.9 1.0 2.3 13.00 JOF 
15 682715 95 215 " 8 960227 10.0 25 150.5 0.1 0.2 13.00 JDF 
16 682716 95 200 8 960227 10.5 25 93.6 0.8 1.8 13.33 JOF 
17 682717 70 180 10 960227 10.6 25 171 .4 0.0 0.1 13.33 JDF 
18 682718 90 180 10 960227 10.6 25 147.4 0.1 0.2 13.33 JDF 
19 682719 0 160 8 960227 10.0 25 125.5 0.2 0.5 15.11 JDF 
20 6B2720 10 160 8 960227 10.1 25 104.1 0.5 1.2 15.13 JDF 
21 6B2721 0 140 8 960227 10.4 25 133.1 0.2 0.4 15.15 JOF 
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Field Screening for Soluble Fluoride in Soil 
February 27, 1996 
JD Fancher 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yymmdd (g) (ml) (mV) (ppm) (mg/Kg) hh.mm NLYS Notes 

-------- ---- ---- ---- ------ ---- ---- ----- ----- ------ -------- ----- --=---=--========== ~ -------- ------ ------ --------
22 6B2722 10 140 8 960227 10.2 25 109.9 0.4 1.0 15.17 JDF -.....} ·-23 6B2723 0 130 8 960227 10.2 25 118.0 0.3 0.7 15.39 RGM ~ 

6B2724 10 130 8 960227 10.4 25 129.5 0.2 0.4 15.42 RGM 
en 

24 ~ 
~ 

• 25 6B2703 30 200 8 960227 10.0 25 38.7 7.1 17.7 15.45 RGM f',J 

26 6B2710 10 175 8 960227 10.2 25 41 .8 6.3 15.3 15.49 RGM ...r= 
u, 

n 27 6B2720 10 160 8 960227 10.4 25 103.4 0.5 1.2 16.02 RGM -t...N 
I 28 6B2712 30 175 8 960227 10.1 25 48.7 4.7 11 .7 16.06 RGM --...J --------------- -------- -------- -------- ----------- -------- -------- ---------- ---------- ----------- --------------- ----------- --·-------------------------------

Std 1 ppm 960227 0.0 25 90.2 0.9 16.10 RGM 
Std 10 ppm 960227 0.0 25 33.7 8.7 16.16 RGM 
Std 15 ppm 960227 0.0 25 23.6 13.1 16.18 RGM 
Std 100 ppm 960227 0.0 25 -24.0 90.9 16.21 RGM 

" 
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Field Screening for Soluble Fluoride in Soil 
February 28, 1996 
RB Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yyr.,mdd (g) (ml) (mV) (ppm) (mg/Kg) hh.mm NLYST Notes 

-------- ------ ------ -------- --------------------------- ---- ---- ---- ------ ---- ---- ----- ----- ------ -------- ----- -------------------
Std 1 ppm 960228 0 25 86.3 1.0 8.04 RBK 
Std 10 ppm 960228 0 25 30.2 10.0 8.06 RBK 
Std 15 ppm 960228 0 25 20.3 15.0 8.09 RBK 
Std 100 ppm 960228 0 25 -26.3 99.8 8.11 RBK 
------------·--- -------- -------- -------- ----------- -------- -------- ---------- ---------- ----------- --------------- ---------- --- -------------------------·--------

1 6B2801 55 170 9 960228 10.1 25 53.3 3.9 9.7 9.45 RBK 1 
2 682802 65 170 9 960228 10.1 25 96.5 0.7 1.7 9.46 RBK 2 
3 682803 65 160 9 960228 10.1 25 122.1 0.2 0.6 9.47 RBK 3 

(") 4 682804 75 160 9 960228 10.1 25 116.0 0.3 0.8 9.49 RBK 4 I - 5 682805 30 160 9 960228 10.1 25 32.8 9.0 22.3 10.15 R8K 5 00 

6 682806 50 160 9 960228 10.1 25 59.8 3.0 7.4 10.18 R8K 6 
7 682807 30 150 9 960228 10.9 25 86.4 1.0 2.3 10.32 RBK 7 No buffer added 
8 682808 50 150 9 960228 11 .0 25 82.2 1.2 2.7 10.35 RBK 8 No buffer added 
9 682809 50 170 11 960228 10.5 25 92.0 0.8 1.9 15.10 RBK 9 No buffer added 

10 682810 30 160 11 960228 10.0 25 45.5 5.4 13.4 15.14 RBK 10 
11 682811 80 180 11 960228 11 .0 25 146.5 0.1 0.2 15.28 R8K 11 No buffer added 
12 682812 90 130 3 960228 10.0 25 200.0 0.0 0.0 0.00 R8K 12 
13 6B2813 70 140 3 960228 10.0 25 200.0 0.0 0.0 0.00 RBK 13 
14 6B2814 30 120 3 960228 10.0 25 200.0 0.0 0.0 0.00 R8K 14 

--------------- -------- -------- --·------ ---------- ----·---- -------- ---------- ---------- ----------- ------------·--- ---------- --- ---------------------------------
Std 1 ppm 960227 0 25 88.4 0.9 16.10 RBK 
Std 10 ppm 960227 0 25 32.5 9.1 16.14 R8K 
Std 15 ppm 960227 0 25 23.3 13.3 16.16 RBK 
Std 100 ppm 960227 0 25 -24.8 93.9 16.18 RBK 
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Field Screening for Soluble Fluoride in Soil 
February 29, 1996 
R 8 Kerkow 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws Vw ISE Cext Csoil Time 
Sample N E D yymmdd (g) (ml) (mV) (ppm) (mg/Kg) hh.mm NLYST Notes 

-------- ---- ---- ---- ------ ---- ---- ----- ----- ------ ------ ----- =================== -------- ------ ------ ------ -----
Std 1 ppm 960229 0 25 86.9 1.0 10.15 RBK New STD 2/29/96 
Std 10 ppm 960229 0 25 30.4 9.9 10.17 RBK New STD 2/29/96 
Std 15 ppm 960229 0 25 21 .2 14.5 10.19 RBK New STD 2/29/96 
Std 100 ppm 960229 0 25 -26.5 100.7 10.22 RBK New STD 2/29/96 
--------------- -------- -------- -------- -------- -------- ---------- ---------- ----------- ---------- ----------- --- ---------------------------------

10a 682810a 30 160 11 960229 10.0 25 42.6 6.1 15.1 10.54 RBK 1 0a Original 2/28 sample 
10b 682810b 30 160 11 960229 10.7 25 54.3 3.8 8.8 10.56 RBK 10b Duplicate #1 
10c 682810c 30 160 11 960229 10.7 25 56.2 3.5 8.1 10.58 RBK 1 0c Duplicate #2 

--------------- -------- -------- -------- ----------- -------- -------- ---------- ---------- ----------- ---------- ---------- --- ---------------------------------
1 682901 10 160 11 960229 10.1 25 64.9 2.4 6.0 12.05 RBK 1 
2 682902 10 170 11 960229 10.3 25 117.6 0.3 0.7 12.07 RBK 2 
3 682903 75 190 11 960229 10.2 25 155.6 0.1 0.1 12.09 RBK 3 
4 682904 85 190 13 960229 10.1 25 148.5 0.1 0.2 12.12 RBK 4 
5 682905 20 160 11 960229 10.1 25 109.5 0.4 1.0 13.11 RBK 5 
6 682906 30 160 11 960229 10.3 25 79.9 1.3 3.2 13.14 RBK 6 
7 682907 40 160 11 960229 10.2 25 88.7 0.9 2.3 13.18 RBK 7 
8 682908 20 150 11 960229 10.2 25 98.2 0.6 1.5 13.21 RBK 8 
9 682909 30 190 11 960229 10.2 25 140.1 0.1 0.3 15.01 RBK 9 

10 682910 50 190 11 960229 10.4 25 61.2 2.8 6.8 15.04 RBK 10 
------- -------- -------- -v----- --- -------- -------- ---------- ---------- ----------- ---------- ---------- ---
Std 1 ppm 
Std 10 ppm 
Std 15 ppm 
Std 100 ppm 

183HFLDV.XLS, 6829RK 

960229 
960229 
960229 
960229 

0 25 88.5 0.9 
0 25 31.9 9.4 
0 25 21.8 14.1 
0 25 -25.9 98.2 
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Field Screening for Soluble Fluoride & Nitrate in Soil 
March 11, 1996 
R.G. McCain 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws V1 I ISE Ce(F) Csoil (F) I V2 V3 RQflex Csoil N03-N 
Sample N E D yymmdd (g) (ml) I (mV) (ppm) (mg/Kg) I ml ml ppmNO (mg/Kg) (mg/Kg) NLYS Notes 

======== ==== ---- --- ====== ==== ---- =I= ===== ===== ======== =1= === --- ------ =--=-= ====== ===== ====== --- ------
Std 1 ppm F 960311 25 I 88.9 0.9 I RGM 
Std 10 ppm F 960311 25 I 31 .6 9.5 I RGM 
Std 15 ppm F 960311 25 I 22.3 13.8 I RGM 
Std 100 ppm F 960311 25 I -25.3 95.9 I RGM 
Std 44.3 ppm NO3 960311 I I 42 

------- --- -- - - ---------- -- -------- .. - --------- ------- - ----- --- ---------- -----
6C1101 120 220 15 960311 11.2 40 140.0 0.1 0.4 1 20 4 286 65 RGM 
6C1102 120 200 15 960311 10.1 40 166.0 0.0 0.2 1 20 0 0 0 RGM 
6C1103 120 180 15 960311 10.0 40 132.9 0.2 0.6 1 20 LO 0 0 RGM 
6C1104 110 210 15 960311 10.0 40 92.8 0.8 3.1 1 20 3 240 54 RGM 
6C1105 110 190 15 960311 10.1 40 162.0 0.0 0.2 1 20 7 554 125 RGM 
6C1106 110 170 15 960311 10.1 40 175.0 0.0 0.1 4 20 10 198 45 RGM 

() 6C1107 100 180 15 960311 10.0 40 32.2 9.2 37.0 4 10 96 960 217 RGM 
I 6C1108 100 200 15 960311 10.3 40 92.8 0.8 3.0 2 10 51 990 224 RGM N 
0 6C1109 100 220 15 960311 10.2 40 140.0 0.1 0.5 2 10 17 333 75 RGM 

6C1110 90 210 15 960311 11 .2 40 165.0 0.0 0.1 2 10 27 482 109 RGM 
6C1111 90 190 15 960311 10.2 40 158.0 0.1 0.2 2 10 97 1902 430 RGM 
6C1112 90 170 15 960311 10.3 40 2 10 HI 0 RGM 
6C1112 90 170 15 960311 10.3 40 2 20 HI 0 RGM 
6C1112 90 170 15 960311 10.3 40 123.6 0.2 0.9 1 20 59 4583 1035 RGM 
6C1113 80 180 15 960311 11 .2 40 135.4 0.1 0.5 1 20 5 357 81 RGM 
6C1114 80 200 15 960311 11 .1 40 1 10 HI 0 RGM 
6C1114 80 200 15 960311 11 .1 40 132.7 0.2 0.6 1 20 59 4252 961 RGM 
6C1115 70 210 15 960311 10.8 40 35.6 8.0 29.8 1 10 71 2630 594 RGM 
6C1116 70 190 15 900311 10.3 40 160.7 0.0 0.2 1 20 61 4738 1070 RGM 
6C1117 70 170 15 960311 10.1 40 162.2 0.0 0.2 1 20 12 950 215 RGM 
6C1118 60 180 15 960311 10.0 40 89.4 0.9 3.6 1 10 21 840 190 RGM 
6C1119 60 200 15 960311 10.2 · 40 52.7 4.0 15.7 1. 10 37 1451 328 RGM 
6C1120 50 210 15 960311 13.5 40 1 10 HI 0 0 RGM 
6C1120 50 210 15 960311 13.5 40 101 .0 0.6 1.7 1 20 55 3259 736 RGM 
6C1111d 960311 10.5 40 163.3 0.0 0.2 1 10 57 2171 491 RGM 
6C1104s 960311 10.1 40 21.4 14.3 56.8 RGM 
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Field Screening for Soluble Fluoride & Nitrate in Soil 
March 11, 1996 
R.G. McCain 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws V1 ISE Ce(F) Csoil (F) V2 V3 RQflex Csoil NO3-N 
Sample N E D yymmdd (g) (ml) (mV) (ppm) (mg/Kg) ml ml ppmNO (mg/Kg) (mg/Kg) NLYS Notes 

-------- ---- ---- --- ------ ---- ---- - - ----- ----- -------- - - --- =-= ====== ====== ====== ===== -------------- ---- ------ ---- -------- - - --- ------
6C1121 50 190 15 960311 10.1 40 1 10 HI 0 0 RGM '-.0 
6C1121 50 190 15 960311 10.1 40 114.0 0.3 1.3 1 20 67 5307 1199 RGM "-l -6C1122 50 170 15 960311 10.5 40 94.3 0.7 2.8 1 20 22 1676 379 RGM c..,..i 

6C1123 40 180 15 960311 10.3 40 52.4 4.1 15.8 1 20 5 388 88 RGM i"i'"I ---
6C1124 40 200 15 960311 10.1 40 160.9 0.0 0.2 1 20 18 1426 322 RGM ~ 
6C1125 30 210 15 960311 10.4 40 170.0 0.0 0.1 1 20 4 308 70 RGM ,ii 

6C1126 30 190 15 960311 10.3 40 171 .2 0.0 0.1 1 20 98 7612 1719 RGM r,.j 
~ 

6C1127 30 170 15 960311 10.3 40 38.0 7.3 28.3 1 20 7 544 123 RGM >::,f"l 
6C1128 20 160 15 960311 10.3 40 112.1 0.4 1.4 1 20 68 5282 1193 RGM en 
6C1129 20 180 15 960311 10.5 40 36.6 7.7 29.4 1 20 10 762 172 RGM 

(') 6C1130 20 200 15 960311 10.1 40 166.2 0.0 0.2 1 20 76 6020 1360 RGM 
I 6C1131 10 210 15 960311 10.5 40 167.2 0.0 0.1 1 20 35 2667 602 RGM N ..... 6C1132 10 190 15 960311 10.1 40 74.6 1.6 6.5 1 20 40 3168 716 RGM 

6C1133 10 170 15 960311 10.6 40 144.7 0.1 0.4 1 20 33 2491 563 RGM 
6C1134 20 200 15 960311 10.4 40 157.1 0.1 0.2 1 20 20 1538 348 RGM 
6C1135 20 200 15 960311 10.3 40 70.3 2.0 7.6 1 20 23 1786 404 RGM 

Std 1 ppm 960311 0 25 89.8 0.9 RGM 
Std 10 ppm 960311 0 25 31 .7 9.4 RGM 
Std 15 ppm 960311 0 25 22.3 13.8 RGM 
Std 100 ppm 960311 0 25 -25.6 97.0 RGM 
Std 44.3 ppm NO3 960311 0 25 51 RGM nolSA 

• 
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Field Screening for Soluble Fluoride & Nitrate in Soil 
March 13, 1996 
R G McCain 

ISE constants 
a= -56.6 
b= 86.86 

GRID Date Ws V1 I ISE Ce(F) Csoil(F) I V2 V3 RQflex Csoil NO3-N 
Sample N E D yymmdd (g) (ml) I (mV) (ppm) (mg/Kg) I ml ml ppm NO (mg/Kg) (mg/Kg) NLYS Notes 

-------- ---- ---- --- ------ ---- ---- =1= ===== ----- ======== =1= === --- ------------- ------ ------ -------------- ---- ------ ---- ------------- ------ ------ ------
Std 1 ppm F 960311 25 I 88.6 0.9 I RGM 
Std 10 ppm F 960311 25 I 31.4 9.5 I RGM 
Std 15 ppm F 960311 25 I 22.2 13.9 I RGM 
Std 100 ppm F 960311 25 I -25.4 96.2 I RGM 
Std 44.3 ppm NO3 960311 I I 43 
-------------·- -------- -------- ............ ........................ -------- -------- - ......................................... ------------- - ------ ·----- ------------ ----------- ----------- ---------- ----------
6C1301 100 180 20 960313 10.0 40 25.4 12.2 48.7 1 20 14 1120 253 RGM 
6C1302 100 180 25 960313 10.2 40 17.3 16.9 66.4 1 20 1 78 18 RGM 
6C1303 70 200 15 960313 10.0 40 39.4 6.9 27.6 1 20 55 4400 994 RGM 
6C1303a 70 200 15 960313 10.2 40 36.9 7.6 29.9 1 20 59 4627 1045 RGM 
6C1304 70 200 20 960313 10.9 40 153.9 0.1 0.2 1 20 93 6826 1542 RGM n 6C1305 70 200 25 960313 11.3 40 146.3 0.1 0.3 1 20 57 4035 912 RGM I 

N 6C1306 30 180 15 960313 12.0 40 1 20 HI RGM N 
6C1306 30 180 15 960313 12.0 40 101 .2 0.6 1.9 0.3 10 40 5333 1205 RGM 
6C1307 30 180 20 960313 10.5 40 90.3 0.9 3.3 1 20 51 3886 878 RGM 
6C1308 30 180 25 960313 11.4 40 73.6 1.7 6.0 1 20 44 3088 698 RGM 

Std 1 ppm 960311 0 25 91.6 0.8 RGM 
Std 10 ppm 960311 0 25 33.2 8.9 RGM 
Std 15 ppm 960311 0 25 24.2 12.8 RGM 
Std 100 ppm 960311 0 25 -24.4 92.4 RGM 
Std 44.3 ppm NO3 960311 0 25 47 RGM nolSA 

" 

183HFLDV.XLS, 6C13RM01 Page 1 of 1 
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FROM THE DESK OF: DORIS E. AYRES 
SAMPLE & DATA MANAGEl\iENT 
372-9022/B 1-35 

TO: File E0013 and E0014 DATE: 

SUBJECT: Incorrect Sample Numbers 

April 16, 1996 

BHI-00932 
Rev. O 

On March 22, 1996, Environmental Analytical Laboratory delivered the Data for package 
E0013 and E0014. Upon log-in an errors were discovered on page 23 - 25. There were 
numerous incorrect sample numbers listed on the ICP Metals results. The incorrect sample 
numbers and the assigned HEIS numbers are listed below: 

Correct Sample Number 

B0H6P4 
B0H6Q5 
B0H6QO 
B0H6Ql 
B0H6Q2 
B0H6Q3 
B0H6Q4 
B0H6Q6 
B0H6Q7 
B0H6P5 
B0H6P6 
B0H6P7 
B0H6P8 
B0H6P9 

Incorrect Sample Number 

B0HGP4 
B0HGQS 
B0HGQO 
B0HGQl 
B0HGQ2 
B0HGQ3 
B0HGQ4 
B0HGQ6 
B0HGQ7 
B0HGQ5 
B0HGP6 
80HGP7 
B0HGP8 
B0HGP9 

.. 

If you have any questions please feel free to contact me at the above number. 

D-3 



March 21, 1996 

TO: 

COPY: 

Rex Miller, XS-53 

Rick McCain, H9-10 

INTRODUCTION: 

BHI-00932 
Rev. 0 

The Environmental Analytical Laboratory supported the 183-H Solar Basin 
Project during February and March 1996. Samples were received in batches of 
fourteen on February 12, February 26, and March 4, 1996, as well as a batch of 
six on February 16, 1996. Your sample numbers were assigned the following 
EAL numbers. 

Customer Sample Number 

·BOH6T4 
·BOH6T5 
·BOH6T6 
· BOH6T7 
·BOH6T8 
·BOH6T9 
·BOH6VO 
·BOH6V1 
·BOH6V2 
·BOH6V3 
·BOH6V4 
·BOH6V5 
·BOH6V6 
-·a0Hsv1 
·BOH6X4 
· BOH6X5 
· BOH6X6 
·BOH6X7 
·BOH6X8 
· BOH6X9 
·BOH6YO 
·BOH6Y1 
·BOH6Y2 
·BOH6Y3 
-BOH6Y4 
-BOH6Y5 
·BOH622 
·BOH6Z3 

EAL Number 

EAL01915 
EAL01916 
EAL01917 
EAL01918 
EAL01919 
EAL01920 
EAL01921 
EAL01922 
EAL01923 
EAL01924 
EAL01925 
EAL01926 
EAL01927 
EAL01928 
EAL02033 
EAL02034 
EAL02035 
EAL02036 
EAL02037 
EAL02038 
EAL02039 
EAL02040 
EAL02041 
EAL02042 
EAL02043 
EAL02044 
EAL02045 
EAL02046 

1 

D~ 

Matrix Type 

soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil .. 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 
soil 

000001 
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Customer Sample Number EAL Number Matrix Type 

B0H6P4 EAL02092 soil 
B0H6P5 EAL02093 soil 
B0H6P6 EAL02094 soil 
B0H6P7 EAL02095 soil 
B0H6P8 EAL02096 soil 
B0H6P9 EAL02097 soil 
B0H6Q0 EAL02098 soil 
B0H6Q1 EAL02099 soil 
B0H6Q2 EAL02100 soil 
B0H6Q3 EAL02101 soil 
B0H6Q4 EAL02102 soil 
B0H6Q5 EAL02103 soil 
B0H6Q6 EAL02104 soil 
B0H6Q7 EAL02105 soil 

· B0H6W4 EAL01970 soil 
·B0H6W5 EAL01971 soil 
·eoHSW6 EAL01972 soil 
·B0H6W7 EAL01973 soil 
'B0H6W8 EAL01974 soil 
·BOH6W9 EAL01975 soil 

The samples were also assigned batch numbers of 9602120, 960216B, 
960226C, and 960304B. The corresponding Sampling Analysis Form (SAF) 
number was 
B96-060. 

NOTABLE EVENTS: 

Inductively Coupled Plasma (ICP) 

BHI-00932 
Rev.O 

During the ICP analysis of arsenic, it was noted that the high aluminum content 
(150 ppm) in soil, produced an interference for arsenic on the 193. 7 nm 
wavelength. Due to this, an interelement correction factor of k1 = 0.00145 was 
used. 

On 2/16/96, 2/23/96, 2/28/96, 3/6/96, and 3/14/96 the recovery for the high 
calibration check standard was slightly high for some metals. 

On 2/16/96 and 2/28/96, the recovery for the midpoint calibration check 
standard was not within acceptable limits for some metals. 

2. 
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On 2/28/96, 2/29/96, 3/6/96, 3/13/96, and 3/14/96, a soil laboratory control 
standard was substituted for the QC standard. 

Hexavalent Chromium 

BHI-00932 
Rev. 0 

Samples for hexavalent chromium analyses were extracted by the SW-846 3060 
method prior to being analyzed by a spectrophotometer. The first batch of 
samples arrived at the EAL on 2/12/96 without the radiological release record. 
The ERC Radiological Survey Record was delivered to the EAL on 2/13/96. 
Because of the paperwork delay, the chromium (VI) samples were analyzed 
within 48 hours instead of 24 hours. 

The first batch of samples, 9602120, experienced extreme color changes with 
this extraction. The color of the samples varied from a dark brown to a light tan. 
As a result, it was necessary to dilute the samples by a factor of 10 to lessen 
color interferences. However, even with the dilution some results may be 
falsely high due to color of the sample. An example of this is sample EAL01925. 
The sample had a result of 0.402 µgig. However, the duplicate was not 
detected above the associated quantitation limit. The spike recovery for 
EAL01915 was low (64%) due to color interferences. 

Approximately half the samples in the second batch, 960226C, were a light 
brown in color after the extraction. These samples were diluted by a factor of 
11. Sample EAL02035 also had a high RPO (48%) due to heterogeneity of the 
soil and color differences between the sample and duplicate. 

In the last batch, 960304B, three of the samples had some color present. These 
samples were diluted by a factor of two. Sample EAL02102 had a high RPO 
(85%) due to heterogeneity of the soil and color differences between the 
sample and duplicate. 

The associated quantitation limits take the dilution factors into account. The 
color change appeared to be dependent upon the type of soil. 

Anions .. 

Samples for anion analyses were tumbled with DI water for a minimum of 18 
hours prior to analysis. Sample EAL01915 had a high spike recovery (128%). 
There were no other significant events encountered during this analysis. 

General 

It should be noted that spike· recoveries are provided as a measure of 
unavoidable matrix interference in the samples. 

3 
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RESULTS: 

BHI-00932 
Rev. 0 

A summary of results and associated quality control parameters is shown on 
spreadsheets included in this data package. All samples were analyzed in 
accordance with approved analytical methods and good laboratory practice. 
Please contact Stacey Bolling at 373-5433 or John McCluskey at 372-0642, if 
you have any questions. 

Signaturi,' of Analyst J 

p~ 'l-~ ).~'2,00AI\ 

Signature of QA Coordinator 

01,/-z:z. /'¾(.. 
Date 

3) 2, -z.)Cj~ 
Date 

3/zz/1b 
Date 

4 

D-7 
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EAL 
BATCH # 9602120 

. I ' 

SAMPLE RESULTS 
ANALYSTSIGNATURE~ DM~ 

0 
I 

00 

CUSTOMER ID 
OR HEIS NUMBER 

B0H6T4 

B0H6T4 

B0H6T4 

B0H6T5 

B0H6T5 

B0H6T5 

B0H6T6 

B0H6T6 

B0H6'f6 

B0H6T7 

B0H6T7 

B0H6T7 

B0H6T8 

B0H6T8 

B0H6T8 

LABORATORY 
ID 

EAL01915 

EAL01915 

EAL01915 

EAL01916 

EAL01916 

EAL01916 

EAL01917 

EAL01917 

EAL01917 

EAL01918 

EAL01918 

EAL01918 

EAL01919 

EAL01919 

EAL01919 

ANALYTE RESULT UNITS 

Fluoride 2.37 ug/g 

Nitrate-Nitrogen 18.6 ug/g 

Cr(VI) {3060 method) .08U ug/g 

Fluoride 2.23 ug/g 

Nitrate-Nitrogen 20.1 uglg 

Cr(VI) {3060 method) .08U ug/g 

Fluoride 5.56 ug/g 

Nitrate-Nitrogen 922 ug/g 

Cr(VI) {3060 method) .08u ug/g 

Fluoride 6.82 ug/g 

Nitrate-Nitrogen 1000 ug/g 

Cr(VI) {3060 method) 3.83 ug/g 

Fluoride 18.0 ug/g 

Nitrate-Nitrogen 107 ug/g 

Ci(VI) {3060 method) .08u ug/g 

U = analyte was not detected above the associated quantitation limit 
0 Results based on dry weight. 
0 
0 
0 
0 
C/1 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

DATE 
ANALYZED 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 ' 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

QUANTITATION 
LIMIT 

0.1 

0.023 

0.08 

0.1 

0.023 

0.08 

0.1 

0.023 

0.08 

0.1 

0.023 

0.08 

0.1 

0.023 

0.08 

:::0 t:O 
(1) ::r: 
< -• I 

oO 
0 

'° \.,J 
N 



EAL 
BATCH# 9602120 
SAMPLE RESULTS 

ANALYST SIGNATURE~ ID~ 

CUSTOMER ID LABORATORY 
OR HEIS NUMBER ID ANALYTE RESULT UNITS 

B0H6T9 EAL01920 Fluoride 19.4 ug/g 

B0H6T9 EAL01920 Nitrate-Nitrogen 102 ug/g 

B0H6T9 EAL01920 Cr(VI) {3060 method} . au ug/g 

B0H6V0 EAL01921 Fluoride 9.16 ug/g 

B0H6V0 EAL01921 Nitrate-Nitrogen 52.7 ug/g 

B0H6V0 EAL01921 Cr(VI) {3060 method} 2.32 ug/g 

CJ 
I 

'° 
B0H6V1 EAL01922 Fluoride 2.96 ug/g 

B0H6V1 EAL01922 Nitrate-Nitrogen 17.3 ug/g 

B0H6V1 EAL01922 Cr(VI) {3060 method} 3.31 ug/g 

B0H6V2 EAL01923 Fluoride 2.86 ug/g 

B0H6V2 EAL01923 Nitrate-Nitrogen 45.0 ug/g 

B0H6V2 EAL01923 Cr(VI) {3060 method} 4.07 ug/g 

B0H6V3 EAL01924 Fluoride 8.02 ug/g 

B0H6V3 EAL01924 Nitrate-Nitrogen 90.0 ug/g 

B0H6V3 EAL01924 Cr(VI) {3060 method} 4.14 ug/g 

U = analyte was not detected above the associated quantitation limit 
O Results based on dry weight. 

0 
0 
0 
0 
a, 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

DATE 
ANALYZED 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 ; 

. 2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

QUANTITATION 
LIMIT 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

'-0 
~ -.. 
~ 

~-
-!I-
~ 

' .f"..,;) 

C>'··, 
~ 



0 
I -0 

0 
Q 
0 
0 
0 
"1 

EAL 
BATCH # 9602120 
SAMPLE RESULTS 

ANALYSTSIGNATUR~l!l.j (i) &al.~ 
. () 

CUSTOMER ID LABORATORY 
OR HEIS NUMBER ID ANALYTE RESULT UNITS 

B0H6V4 EAL01925 Fluoride 11 .8 uglg 

B0H6V4 EAL01925 Nitrate-Nitrogen 896 ug/g 

B0H6V4 EAL01925 Cr(VI) {3060 method} 0.402 ug/g 

B0H6V5 EAL01926 Fluoride 32.1 ug/g 

B0H6V5 EAL01926 Nitrate-Nitrogen 64.0 ug/g 

B0H6V5 EAL01926 Cr(VI) {3060 method} .au ug/g 

B0H6V6 EAL01927 Fluoride 86.5 uglg 

B0H6V6 EAL01927 Nitrate-Nitrogen 763 ug/g 

B0H6V6 EAL01927 Cr(VI) {3060 method} 5.15 uglg 

B0H6V7 EAL01928 Fluoride 3.03 ug/g 

B0H6V7 EAL01928 Nitrate-Nitrogen 38.8 uglg 

B0H6V7 EAL01928 Cr(VI) {3060 method} . 4.53 ug/g 

I 

~ 

U = a~alyte w~s not detected above the associated quantitation limit 
Results based on dry weight. 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

2/14/96 14693 

2/14/96 14693 

2/14/96 3614045014 

DATE 
ANALYZED 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

2/15/96 ; 

2/15/96 

2/15/96 

2/15/96 

2/15/96 

QUANTITATION 
LIMIT 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

0.1 

0.023 

0.8 

;;::,OJ 
(1) ::i:: 
< -• I 

oo 
0 

'° l,J 
N 
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0 
0 
0 
0 
0 
00 

EAL 
BATCH # 880226C 
SAMPLE RESULTS 

ANALYST SIGNATURE~ (} ~~ 

CUSTOMER ID LABORATORY 
OR HEIS NUMBER ID ANALYTE RESULT UNITS 

B0H6X4 EAL02033 Cr(VI) {3060 leach} .88U ug/g 

B0H6X5 EAL02034 Cr(VI) {3060 leach} 0.409 ug/g 

B0H6X6 EAL02035 Cr(VI) {3060 leach} 0.359 ug/g 

B0H6X7 EAL02036 Cr(VI) {3060 leach} 0.538 ug/g 

B0H6X8 EAL02037 Cr(VI) {3060 leach} 0.50 ug/g 

B0H6X9 EAL02038 Cr(VI) {3060 leach} 0.574 ug/g 

B0H6Y0 EAL02039 Cr(VI) {3060 leach} 0.184 ug/g 

B0H6Y1 EAL02040 Cr(VI) {3060 leach} 1.00 ug/g 

B0H6V2 EAL02041 Cr(VI) {3060 leach} .88U ug/g 

B0H6Y3 EAL02042 Cr(VI) {3060 leach} .88U ug/g 

B0H6Y4 EAL02043 Cr(VI) {3060 leach} .88U ug/g 

B0H6Y5 EAL02044 Cr(VI) {3060 leach} .88U ug/g 

B0H622 EAL02045 Cr(VI) {3060 leach} .88U uglg 

B0H623 EAL02046 Cr(VI) {3060 leach} .08U uglg 

. 

U = analyte was not detected above the associated quantitation limit 
Results based on dry weight. 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

2/27/96 3614045014 

DATE 
ANALYZED 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 f 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

2/27/96 

QUANTITATION 
LIMIT 

0.88 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.08 

0.88 

0.88 

0.88 

0.88 

0.88 

0.08 

"--0 
'"'-l -t;..:.-.,: ,....., 
::t~ 
~ 
.ti 
f',,J 
~ 
r;.'I'·, 
-=-



0 
I ..... 
N 

0 
0 
0 
0 
0 
~ 

EAL 
BATCH # 960226C 
SAMPLE RESULTS 

CUSTOMER ID 
OR HEIS NUMBER 

BOH6X4 

BOH6X4 

BOH6X5 

BOH6X5 

BOH6X6 

BOH6X6 

BOH6X7 

BOH6X7 

BOH6X8 

BOH6X8 

BOH6X9 

BOH6X9 

BOH6Y0 

BOH6Y0 

BOH6Y1 

BOH6Y1 

LABORATORY 
ID 

EAL02033 

EAL02033 

EAL02034 

EAL02034 

EAL02035 

EAL02035 

EAL02036 

EAL02036 

EAL02037 

EAL02037 

EAL02038 

EAL02038 

EAL02039 

EAL02039 

EAL02040 

EAL02040 

ANALYTE 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitrate-Nitrogen 

Fluoride 

Nitra!e-Nitrogen 

Fluoride 
~ 

Nitrate-Nitrogen 

RESULT UNITS 

2.21 ug/g 

6.62 ug/g 

.1U ug/g 

17.7 ug/g 

.1U ug/g 

11 .4 ug/g 

127 ug/g 

246 ug/g 

.1U ug/g 

477 ug/g 

14.9 ug/g 

592 ug/g 

9.44 ug/g 

594 ug/g 

7.07 ug/g 

1390 ug/g 

U = analyte was not detected above the associated quantitation limit 
Results based on dry weight. 

INSTRUMENT 
DATE SERIAL DATE QUANTITATION 

PREPARED NUMBER ANALYZED LIMIT 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 ; 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 

2/27/96 14693 2/28/96 0.1 

2/27/96 14693 2/28/96 0.023 



EAL 
BATCH # 960226C 

' . 
SAMPLE RESULTS 

ANALYST SIGNATURE~ ti)~ 

CUSTOMER ID LABORATORY 
OR HEIS NUMBER ID ANALYTE RESULT UNITS 

B0H6Y2 EAL02041 Fluoride 20.1 ug/g 

B0H6Y2 EAL02041 Nitrate-Nitrogen 489 ug/g 

B0H6Y3 EAL02042 Fluoride <1 .24 ug/g 

B0H6Y3 EAL02042 Nitrate-Nitrogen 23.4 ug/g 

B0H6Y4 EAL02043 Fluoride <1 .40 ug/g 

B0H6Y4 EAL02043 Nitrate-Nitrogen 27.2 ug/g 

Cl 
B0H6Y5 EAL02044 Fluoride <1 .19 ug/g 

I -w B0H6Y5 EAL02044 Nitrate-Nitrogen 2.95 ug/g 

B0H8Z2 EAL02045 Fluoride 1.94 ug/g 

B0H6Z2 EAL02045 Nitrate-Nitrogen 6.47 ug/g 

B0H6Z3 EAL02046 Fluoride .1U ug/g 

B0H6Z3 EAL02046 Nitrate-Nitrogen .023U ug/g 

" 

U = a~alyte was not detected above the associated quantitation limit 
0 < = analyte was detected but was below low calibration point 
O Results based on dry weight. 
0 
0 
~ 
0 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

2/27/96 14693 

DATE 
ANALYZED 

2/28/96 

2/28/96 

2/28/96 

2/28/96 

2/28/96 

2/28/96 

2/28/96 

2/28/96 ;-

2/28/96 

2/28/96 

2/28/96 

2/28/96 

QUANTITATION 
LIMIT 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

;;:r::l co 
0 ::r: < ..... 
• I 

oo 
0 

'° w 
N 

"° ~ -'LN 
·en 
.:J=· 
e-~ .. 
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I -~ 

EAL 
BATCH # 9603048 
SAMPLE RESULTS 

CUSTOMER ID 
OR HEIS NUMBER 

B0H6P4 

B0H6P5 

BOH6P6 

B0H6P7 

B0H6P8 

B0H6P9 

B0H6Q0 

B0H6Q1 

B0H6Q2 

B0H6Q3 

B0H6Q4 

B0H6Q5 

B0H6Q6 
I B0H6Q7 

B0H6P4 

B0H6P4 

B0H6P5 

B0H6P5 

LABORATORY 
ID ANALYTE 

EAL02092 Cr(VI) (3060 method} 

EAL02093 Cr(VI) {3060 method} 

EAL02094 Cr(VI) {3060 method} 

EAL02095 Cr(VI) {3060 method} 

EAL02096 Cr(VI) {3060 method} 

EAL02097 Cr(VI) {3060 method} 

EAL02098 Cr(VI) {3060 method} 

EAL02099 Cr(VI) {3060 method} 

EAL02100 Cr(VI) (3060 method} 

EAL02101 Cr(VI) {3060 method} 

EAL02102 Cr(VI) (3060 method} 

EAL02103 Cr(VI) {3060 method} 

EAL02104 Cr(VI) {3060 method} 

EAL02105 Cr(VI) {3060 method} 

EAL02092 ., Fluoride 

EAL02092 Nitrate-Nitrogen 

EAL02093 Fluoride 

EAL02093 Nitrate-Nitrogen 

U • analyte was not detected above the associated quantltatlon llmlt 

0 Results based on dry weight. 
0 
0 
0 
~ 
~ 

ANALYST SIGNATUR~ {[) ~ 

INSTRUMENT 
DATE SERIAL DATE QUANTITA TION 

RESULT UNITS PREPARED NUMBER ANALYZED LIMIT 

.08U ug/g 3/5/96 3614045014 3/5/96 0.08 

.08U uglg 3/5/96 3614045014 3/5/96 0.08 

0.369 ug/g 3/5/96 3614045014 3/5/96 0.08 

0.471 ug/g 3/5/96 3614045014 3/5/96 0.08 

0.093 uglg 3/5/96 3614045014 3/5/96 0.08 

0.173 ug/g 3/5/96 3614045014 3/5/96 0.08 

.08U ug/g 3/5/96 3614045014 3/5/96 0.08 

0.175 ug/g 3/5/96 3614045014 3/5/96 ' 0.16 

0.479 ug/g 3/5/96 3614045014 3/5/96 0.16 

1.07 ug/g 3/5/96 3614045014 3/5/96 0.16 

0.239 ug/g 3/5/96 3614045014 3/5/96 0.08 

0.338 ug/g 3/5/96 3614045014 3/5/96 0.08 

.08U ug/g 3/5/96 3614045014 3/5/96 0.08 

.08u ug/g 3/5/96 3614045014 3/5/96 0.08 

<1 .01 ug/g 3/5/96 14693 3/6/96 0.1 

26.9 ug/g 3/5/96 14693 3/6/96 0.023 

1.83 ug/g 3/5/96 14693 3/6/96 0.1 

70.4 ug/g 3/5/96 14693 3/6/96 0.023 

< = analyte was detected, but was present below calibration limits. 
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EAL 
BATCH # 9603048 
SAMPLE RESULTS 

ANALYST SIGNATURE=>} 0 /~~ 

CUSTOMER ID LABORATORY 
OR HEIS NUMBER ID ANALYTE RESULT UNITS 

B0H6P6 EAL02094 Fluoride .1U ug/g 

B0H6P6 EAL02094 Nitrate-Nitrogen 1880 ug/g 

B0H6P7 EAL02095 Fluoride .1U ug/g 

B0H6P7 EAL02095 Nitrate-Nitrogen 1970 ug/g 

B0H6P8 EAL02096 Fluoride 384 ug/g 

B0H6P8 EAL02096 Nitrate-Nitrogen 55.4 ug/g 

B0H6P9 EAL02097 Fluoride .1U ug/g 

B0H6P9 EAL02097 Nitrate-Nitrogen 986 ug/g 

B0H6Q0 EAL02098 Fluoride .1U ug/g 

B0H6Q0 EAL02098 Nitrate-Nitrogen 416 ug/g 

B0H6Q1 EAL02099 Fluoride 165 ug/g 

B0H6O1 EAL02099 Nitrate-Nitrogen 588 ug/g 

B0H6Q2 EAL02100 Fluoride .1U ug/g 

B0H6Q2 EAL02100 Nitrate-Nitrogen 625 ug/g 

B0H6Q3 EAL02101 ,I Fluoride .1U ug/g 

B0H6Q3 EAL02101 Nitrate-Nitrogen 1930 ug/g 

B0H6O4 EAL02102 Fluoride .1U ug/g 

B0H6Q4 EAL02102 Nitrate-Nitrogen 1580 ug/g 

U = analyte was not detected above the associated quantitation limit 
Results based on dry weight. 

INSTRUMENT 
DATE SERIAL 

PREPARED NUMBER 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

3/5/96 14693 

DATE 
ANALYZED 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 i 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

3/6/96 

QUANTIT A TION 
LIMIT 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0 .023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 

0.1 

0.023 
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EAL 
BA TCl1 # 960304B 
Sample Results 

CUSTOMER ID 
OR HEIS NUMBER 

B0H6Q5 

B0H6Q5 

B0H6Q6 

B0H6Q6 

B0H6Q7 

B0H6Q7 

I 

LABORATORY 
ID ANALYTE 

EAL02103 Fluoride 

EAL02103 Nitrate-Nitrogen 

EAL02104 Fluoride 

EAL02104 Nitrate-Nitrogen 

EAL02105 Fluoride 

EAL02105 Nitrate-Nitrogen 

• 

U • anal1t• was not detected above the associated quantltatlon limit 

Q Results based on dry weight. 

Q 
0 
Q 
~ 
c.,. 

ANALYST SIGNATURE~J I)~ 

' • 
INSTRUMENT 

DATE SERIAL DATE QUANTITATION 
RESULT UNITS PREPARED NUMBER ANALYZED LIMIT 

<1 .22 ug/g 3/5/96 14693 3/6/96 0.1 

1890 ug/g 3/5/96 14693 3/6/96 0.023 

542 ug/g 3/5/96 14693 3/6/96 0.1 

129 ug/g 3/5/96 14693 3/6/96 0.023 

<1.00 ug/g 3/5/96 14693 3/6/96 0.1 

<.601 ug/g 3/5/96 14693 3/6/96 0.023 

r 

< = analyte was detected, but was present below cahbratIon limi 
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Environmental Analytical Laboratory 
Batch # 9602120 
Sample Results for Samples: 
EAL01915-EAL01920 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBEt, ID 

B0H6T4 EAL01915 As 

Cu 

NI 

B0H6T5 EAL01916 As 

Cu 

Ni 

B0H6T8 EAL01917 As 

Cu 

I NI 

B0H6T7 EAL01916 As 

Cu 

Ni 

B0H6T8 EAL01919 As 

Cu 

Ni 

B0H6T9 EAL01920 As 

Cu 

Ni 

U = Not above the associated Quantltation Limit 

ICP Results 

DRY WEIGHT 
% MOISTURE UNITS 

RESULT 

3.6 16 ug/g 

3.6 7 ug/g 

3.6 6 ug/g 

3.9 12 ug/g 

3.9 5 ug/g 

3.9 5 ug/g 

1.6 5 ug/g 

1.8 7 ug/g 

1.8 5 ug/g 

1.7 6 ug/g 

1.7 9 ug/g 

1.7 7 ug/g 

9.4 5 ug/g 

9.4 6 ug/g 

9.4 6 ug/g 

9.1 9 ug/g 

9.1 8 ug/g 

9.1 10 ug/g 

DATE 
PREPARED 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

02/13/96 

1 · 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 
. ' 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 
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Environmental Analytical Laboratory 
Batch # 960212D 
Sample Results for Samples: 
EAL01921-EAL01926 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBEi; ID 

B0H6V0 EAL01921 As 

Cu 

NI 

B0H6V1 EAL01922 As 

Cu 

NI 

B0H8V2 EAL01923 As 

I Cu 

Ni 

B0H8V3 EAL01924 As 

Cu 

NI 

I B0H6V4 EAL01925 As 

C.,u 

NI 

B0H6V5 EAL01926 As 

Cu 

Ni 

Q U ;::; Not above the associated Quantltatlon Limit 

Q 
0 
0 
~ 
CJ1 

% MOISTURE 

8.7 

8.7 

8.7 

3.1 

3.1 

3.1 

8.9 

8.9 

8.9 

10.3 

10.3 

10.3 

14.6 

14.6 

14.6 

3.8 

3.8 

3.8 

ICP Results 

DRY WEIGHT DATE 
UNITS RESULT PREPARED 

18 ug/g 02/14/96 

1U ug/g 02/14/96 

14 ug/g 02/14/96 

14 ug/g 02/14/96 

1U ug/g 02/14/96 

11 ug/g 02/14/96 

24 ug/g 02/14/96 

1U ug/g 02/14/96 

14 ug/g 02/14/96 

21 ug/g 02/14/96 

1U ug/g 02/14/96 

14 ug/g 02/14/96 

30 ug/g 02/14/96 

1U ug/g 02/14/96 

18 ug/g 02/14/96 

10 ug/g 02/14/96 

1U ug/g 02/14/96 

11 ug/g 02/14/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 ' 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 

02/14/96 5 

02/14/96 1 

02/14/96 2 
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Environmental Analytical Laborato_ry 
Batch # 9602120 
Sample Results for Samples: 
EAL01927-EAL01926 

CUSTOMER ID LABORATORY ANALYTE 
OR HEIS NUMBEF ID 

B0H6V6 EAL01927 As 

Cu 

Ni 

B0H6V7 EAL01928 As 

Cu 

Ni 

I 

ICP Results 

DRY WEIGHT 
% MOISTURE UNITS 

RESULT 

5.6 16 ug/g 

5.6 6 ug/g 

5.6 15 ug/g 

6.9 25 ug/g . 

6.9 1U ug/g 

6.9 12 ug/g 

DATE INSTRUMENT 
SERIAL PREPARED NUMBER 

02/14/96 1545 

02/14/96 1545 

02/14/96 1545 

02/14/96 1545 

02/14/96 1545 

02/14/96 1545 

Analyst: John McCluskey 

DATE 
ANALYZED 

02/14/96 

02/14/96 

02/14/96 

02/14/96 

02/14/96 

02/14/96 

QUANTITATION 
LIMIT 

5 

1 

2 

5 

1 

2 

i 
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Environmental Analytical Laboratory 
Batch # 960216B 
Sample Results for Samples: 
EAL01970-EAL01975 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBE~ ID 

B0H6W4 EAL01970 As 

Cu 

Ni 

BOH6W5 EAL01971 As 

Cu 

NI 

B0H6W6 EAL01972 As 

Cu 

NI 

B0H6W7 EAL01973 As 

Cu 

Ni 

B0H6W8 EAL01974 As 

Cu 

l\li 

B0H6W9 EAL01975 As 

Cu 

Ni 

U = Not above the associated Quantitation Limit 
I ' 

ICP Results 

DRY WEIGHT 
% MOISTURE RESULT 

6.3 SU 

6.3 1U 

6.3 15 

6.0 SU 

6.0 1U 

6.0 16 

2.6 SU 

2.6 1U 

2.6 15 

3.8 SU 

3.8 1U 

3.8 9 

9.1 SU 

9.1 1U 

9.1 18 

11 .9 SU 

11 .9 64 

11 .9 20 

DATE UNITS 
PREPARED 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g . 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

ug/g 02/16/96 

Analyst: John McCluskey 

INSTRUMENT DATE QUANTITATION 
SERIAL 

NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

02/16/96 5 

02/16/96 1 

02/16/96 2 

02/16/96 5 

02/16/96 1 I 

02/16/96 2 

02/16/96 5 . 
02/16/96 1 

02/16/96 2 

02/16/96 5 

02/16/96 1 

02/16/96 2 

02/16/96 5 

02/16/96 1 

02/16/96 2 

02/16/96 5 

02/16/96 1 

02/16/96 2 
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Environmental Analytical Laboratory ICP Results 
Batch # 960222A . 
Sample Results for Samples: 
EAL02015-EAL02020 

CUSTOMER ID LABORATORY DRY WEIGHT 
ANALYTE % MOISTURE UNITS 

OR HEIS NUMBEF, ID RESULT 

6B2201 EAL02015 As 4.1 9 ug/g 

Cu 4.1 10 ug/g 

NI 4.1 10 ug/g 

6B2202 EAL02016 As 2.1 7 ug/g 

Cu 2.1 9 ug/g 

Ni 2.1 8 ug/g 

t:J 6B2203 I EAL02017 As 2.0 9 ug/g 
I 

N .... Cu 2.0 10 ug/g 

I NI 2.0 10 ug/g 

6B2204 EAL02018 As 5.7 13 ug/g 

Cu 5.7 13 ug/g 

NI 5.7 10 ug/g 

6B2205 EAL02019 As 2.9 9 ug/g 

Cu 2.9 14 ug/g 

Ni 2.9 10 ug/g 

6B2206 EAL02020 As 2.4 7 ug/g 

Cu 2.4 12 ug/g 

Ni 2.4 6 110/0 

U = Not above the associated Quantitation Limit 
' . 

DATE 
PREPARED 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

02/22/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

ANALYZED LIMIT 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 

1545 02/23/96 5 

1545 02/23/96 1 

1545 02/23/96 2 
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Environmental Analytical Laboratory 
Batch # 960226C 
Sample Results for Samples: 
EAL02033-EAL02038 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBE'1 ID 

B0H6X4 EAL02033 As 

Cu 

NI 

B0H6X5 EAL02034 As 

Cu 

Ni 

B0H6X6 EAL02035 As 

Cu 

I NI 

B0H6X7 EAL02036 As 

Cu 

Ni 

B0H6X8 EAL02037 As 
I 

Cu 

Ni-

B0H6X9 EAL02038 As 

Cu 

Ni 

% MOISTURE 

5.1 

5.1 

5.1 

2.3 

2.3 

2.3 

2.5 

2.5 

2.5 

3.4 

3.4 

3.4 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

O U = Not above the associated Quantitation Limit 

O Note: EAL02038 was lost in process and had to be rerun 
0 
0 
~ 
~ 

ICP Results 

DRY WEIGHT 
RESULT 

SU 

16 

10 

SU 

13 

8 

SU 

12 

8 

SU 

29 

11 

SU 

12 

9 

NA 

NA 

NA 

----- -

DATE 
UNITS 

PREPARED 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

ug/g 02/26/96 

NA 02/26/96 

NA ·02/26/96 

NA 02/26/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

ANALYZED LIMIT 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 
• 1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/98 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

NA NA NA 

NA NA NA 

NA NA NA 

D:\MSOFFICE\EXCEL\183-H18.XLS 
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~nvironmental Analytical Laboratory 
Batch # 960226C 
Sample Results for Samples: 
EAL02038-EAL02042 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBER ID 

B0H6X9 EAL02038 As 

Cu 

NI 

B0H6Y0 EAL02039 As 

Cu 

Ni 

B0H6Y1 EAL02040 As 

Cu 
I Ni 

B0H6Y2 EAL02041 As 

Cu 

NI 

B0H6Y3 EAL02042 As 

Cu 

NL 
NA NA NA 

NA 
NA 

U = Not above the associated Quantitation Limit 
' 

ICP Results 

DRY WEIGHT 
% MOISTURE 

RESULT 

2.5 SU 
2.5 15 

2.5 11 

2.0 SU 

2.0 13 

2.0 11 

2.8 SU 

2.8 12 

2.8 9 

9.4 9 

9.4 19 

9.4 15 

5.1 16 

5.1 16 

5.1 13 

NA NA 
NA NA 
NA NA 

DATE 
UNITS 

PREPARED 

ug/g 02/27/96 

ug/g 02/27/96 

110/0 02/27/96 

ug/g 02/27/96 

ug/g . 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

NA NA 
NA NA 
NA NA 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

NA 
NA 
NA 

ANALYZED LIMIT 

02/28/96 5 

02/28/96 1 

02/26/06 2 

02/28/96 5 

02/28/96 1 

02/28/96 2 

02/28/9q 5 

02/28/96 1 

02/28/96 2 

02/28/96 5 

02/28/96 1 

02/28/96 2 

02/28/96 5 

02/28/96 1 

02/28/96 2 

NA NA 
NA NA 
NA NA 

D:\MSOFFICE\EXCEL\183-H19.XLS 
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Environmental Analytical Laboratory 
Batch # 960226C 
Sample Results for Samples: 
EAL02043-EAL02046 . 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBE~ ID 

B0HGY4 EAL02043 As 

Cu 

Ni 

B0HGY5 EAL02044 As 

Cu 

NI 

B0HGZ2 EAL02045 As 

Cu 

Ni 

B0HGZ3 EAL02046 As 

Cu 

Ni 

NA NIST SRM 270~ As 

Cu 

NI 

NA NA NA 

NA 

NA 

0 U = Not above the associated Quantitation Llmi, 

0 
0 
0 
N 
~ 

ICP Results 

DRY WEIGHT 
%MOISTURE 

RESULT 

5.3 9 

5.3 17 

5.3 15 

4.0 SU 

4.0 15 

4.0 14 

7.0 SU 

7.0 29 

7.0 15 

0.2 SU 

0.2 1U 

0.2 2U 

NA 16 (68%R) 

NA 125 (127%R) 

NA 48 (109%R) 

NA NA 

NA NA 

NA NA 

DATE 
UNITS 

PREPARED 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g . 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

ug/g 02/27/96 

NA NA 

NA NA 

NA NA 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

ANALYZED LIMIT 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 I 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

1545 02/28/96 5 

1545 02/28/96 1 

1545 02/28/96 2 

NA NA NA 

NA NA NA 

NA NA NA 
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Environmental Analytical Laboratory 
Batch # 960228B 
Sample Results for Samples: 
EAL02067-EAL02072 

CUSTOMER ID LABORATORY 
ANAJ,.YTE 

OR HEIS NUMBEF ID 

6B2809 EAL02067 As 

Cu 

Ni 

6B2810 · EAL02068 As 

Cu 

Ni 

682811 EAL02069 As 

Cu 

NI 

6B2812 EAL02070 As 

Cu 

NI 

682813 EAL02071 As 

Cu 

NI 
682814 EAL02072 As 

Cu 

NI 

O U = Not above the associated Quantitation Limit 
0 
0 
0 
N 
N 

ICP Results 

DRY WEIGHT 
%MOISTURE UNITS RESULT 

2.5 SU ug/g 

2.5 11 ug/g 

2.5 12 ug/g 

2.9 SU ug/g 

2.9 13 ug/g . 

2.9 11 ug/g 

1.6 SU ug/g 

1.6 13 110/0 

1.6 13 ug/g 

2.5 SU ug/g 

2.5 14 ug/g 

2.5 13 ug/g 

3.4 SU ug/g 

3.4 13 ug/g 

3.4 12 ug/g 

3.8 SU ug/g 

3.8 15 ug/g 

3.8 12 ug/g 

DATE 
PREPARED 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

02/28/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

02/29/96 5 

02/29/96 1 

02/29/96 2 

02/29/96 5 

02/29/96 1 I 

02/29/96 2 

02/29/9p 5 

02/29/96 1 

02/29/96 2 

02/29/96 5 

02/29/96 1 

02/29/96 2 

02/29/96 5 

02/29/96 1 

02/29/96 2 

02/29/96 5 

02/29/96 1 

02/29/96 2 
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Environmental Analytical Laboratory 
Batch # 960304B 
Sample Results for 183-H Project: 
EAL02092, EAL02098, EAL02107-2109 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBEJ, ID 

BOHGP4 EAL02092 As 

Cu 

NI 

BOHGQ5 · EAL02103 As 

Cu 

NI 

BOHGQO EAL02098 As 

Cu 

NI 

6C0401 EAL02107 As 

Cu 

Ni 

1 
6C0402 EAL02108 As 

Cu 
~ 

Ni 
6C0403 EAL02109 As 

Cu 

Ni 

0 µ = Not above the associated Quantltation Limit 
0 
0 
0 
N 
tJ 

%MOISTURE 

1.8 

1.8 

1.8 

1.4 

1.4 

1.4 

2.1 

2.1 

2.1 

5.5 

5.5 

5.5 

3.3 

3.3 

3.3 

6.0 

6.0 

6.0 

ICP Results 

DRY WEIGHT DATE 
UNITS 

RESULT PREPARED 

SU ug/g 03/04/96 

11 ug/g 03/04/96 

12 ug/g 03/04/96 

SU ug/g 03/04/96 

13 ug/g . 03/04/96 

12 ug/g 03/04/96 

SU ug/g 03/04/96 

11 ug/g 03/04/96 

12 ug/g 03/04/96 

8 ug/g 03/04/96 

14 ug/g 03/04/96 

16 ug/g 03/04/96 

SU ug/g 03/04/96 

11 ug/g 03/04/96 

12 ug/g 03/04/96 

11 ug/g 03/04/96 

14 ug/g 03/04/96 

15 ug/g 03/04/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITA TIOf\ 

SERIAL 
NUMBER 

ANALYZED LIMIT 

1545 03/06/96 5 

1545 03/06/96 1 

1545 03/06/96 2 

1545 03/06/96 5 

1545 03/06/96 1 I 

1545 03/06/96 2 

1545 03/06/9!> 5 

1545 03/06/96 1 

1545 03/06/96 2 

1545 03/06/96 5 

1545 03/06/96 1 

1545 03/06/96 2 

1545 03/06/96 5 

1545 03/06/96 1 

1545 03/06/96 2 

1545 03/06/96 5 

1545 03/06/96 1 

1545 03/06/96 2 
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Environmental Analytical Laboratory 
Batch # 9603048 
Sample Results for 183-~ Project: 
EAL02099-2102, EAL02104-2105 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBEfi ID 

B0HGQ1 EAL02099 As 

Cu 

Ni 

B0HGQ2 . EAL02100 As 

Cu 

Ni 

B0HGQ3 EAL02101 As 

Cu 
I 

Ni 

B0HGQ4 EAL02102 As 

Cu 

NI 
B0HGQ6 EAL02104 As 

Cu 

N( 

B0HGQ7 EAL02105 As 

Cu 

Ni 

O U = Not above ~he associated Quantitation Limit 

0 
0 
0 

~ 

ICP Results 

DRY WEIGHT 
% MOISTURE 

RESULT 

2.9 8 

2.9 11 

2.9 23 

2.2 9 

2.2 10 

2.2 9 

1.8 7 

1.8 10 

1.8 10 

2.8 6 

2.8 11 

2.6 11 

2.6 7 

2.6 32 

2.6 11 

0.2 SU 

0.2 1U 

0.2 2U 

DATE 
UNITS 

PREPARED 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 · 

ug/g . 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

03/06/96 5 

03/06/96 1 

03/06/96 2 

03/06/96 5 

03/06/96 1 I 

03/06/96 2 

03/06/91) 5 

03/06/96 1 

03/06/96 2 

03/06/96 5 

03/06/96 1 

03/06/96 2 

03/06/96 5 

03/06/96 1 

03/06/96 2 

03/06/96 5 

03/06/96 1 

03/06/96 2 
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Environmental Analytical Laboratory 
Batch # 9603048 
Sample Results for 183-H Project: 
EAL02093-2097 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBE~ ID 

B0HGPS EAL02093 As 

Cu 

NI 

B0HGP6 EAL02094 As 

Cu 

NI 

B0HGP7 EAL02095 As 

Cu 
I 

NI 

B0HGP8 EAL02096 As 

Cu 

Ni 

B0HGP9 EAL02097 As 

Cu 

N( 

NA NA NA 

NA 

NA 

0 U = Not above the associated Quantitation Limit 0 ' ' . 
0 
0 

~ 

ICP Results 

DRY WEIGHT 
% MOISTURE 

RESULT 

1.8 6 

1.8 10 

1.8 10 

4.0 7 

4.0 10 

4.0 9 

4.0 7 

4.0 9 

4.0 9 

3.1 6 

3.1 12 

3.1 10 

2.1 7 

2.1 9 

2.1 10 

NA NA 

NA NA 

NA NA 

DATE 
UNITS 

PREPARED 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g . 03/05/96 

ug/g 03/05/96 

uoio 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

ug/g 03/05/96 

NA NA 

NA NA 

NA NA 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

NA 

NA 

NA 

ANALVZED LIMIT 

03/06/96 5 

03/06/96 1 

03/06/96 2 

03/06/96 -5 

03/06/96 1 I 

03/06/96 2 

03/06/9~ 5 

03/06/96 1 

03/06/96 2 

03/06/96 5 

03/06/96 1· 

03/06/96 2 

03/06/96 5 

03/06/96 1 

03/06/96 2 

NA NA 

NA NA 

NA NA 
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Environmental Analytical Laboratory 
Batch# 960311A 
Sample Results for 183-H Project: 
EAL02219-EAL02224 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBER ID 

6C11-05 EAL02219 As 

Cu 

NI 

6C11-06 EAL02220 As 

Cu 

NI 

6C11-16 EAL02221 As 

Cu 

Ni 

6C11-26 EAL02222 As 

Cu 

Ni 

6C11-34 EAL02223 As 

Cu . 
Ni 

6C11-35 EAL02224 As 

CU · 

NI 

Q U = Not above the associated Quantltatlon Limit 

Q 
0 
0 
N 
en 

_I ~ -

ICP Results 

DRY WEIGHT 
%MOISTURE 

RESULT 

3.1 SU 

3.1 11 

3.1 11 

1.7 SU 

1.7 13 

1.7 10 

1.8 SU 

1.8 14 

1.8 11 

2.5 SU 

2.5 13 

2.5 12 

2.9 SU 

2.9 11 

2.9 10 

3.4 SU 

3.4 11 

3.4 12 

DATE 
UNITS 

PREPARED 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g . 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

ug/g 03/12/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

03/13/96 5 

03/13/96 1 

03/13/96 2 

03/13/96 5 

03/13/96 1 I 

03/13/96 2 

03/13/9/3 5 

. 03/13/96 1 

03/13/96 2 

03/13/96 5 

03/13/96 1 

03/13/96 2 

03/13/96 5 

03/13/96 1 

03/13/96 2 

03/13/96 5 

03/13/96 1 

03/13/96 2 
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Environmental Analytical Laboratory 
Batch # 9603138 
Sample Results for 183-H Project: 
EAL02240-2241 EAL02243~2244, EAL02246-224 7 I 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBE~ ID 

6C1301 EAL02240 As 

Cu 

NI 

6C1302 EAL02241 As 

Cu 

NI 

6C1304 EAL02243 As 

Cu 

Ni 

6C1305 EAL02244 As 

Cu 

Ni 

6C1307 EAL02246 As 

' Cu 

Nt 
6C1308 EAL02247 As 

Cu 

Ni 

0 U = Not above the associated Quantltatlon Limit 
0 
0 
0 

~ 

ICP Results 

DRY WEIGHT 
o/o MOISTURE 

RESULT 

3.2 SU 

3.2 92 

3.2 12 

2.8 SU 

2.8 104 

2.8 17 

1.9 SU 

1.9 11 

1.9 12 

2.1 SU 

2.1 12 

2.1 13 

2.3 SU 

2.3 13 

2.3 12 

1.8 SU 

1.8 11 

1.8 12 

DATE 
UNITS 

PREPARED 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g . 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

ug/g 03/14/96 

Analyst: John McCluskey 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

1545 

ANALYZED LIMIT 

03/14/96 5 

03/14/96 1 

03/14/96 2 

03/14/96 5 

03/14/96 1 I 

03/14/96 2 

03/14/96 5 . . 
03/14/96 1 

· 03/14/96 2 

03/14/96 5 

03/14/96 1 

03/14/96 2 

03/14/96 5 

03/14/96 1 

03/14/96 2 

03/14/96 5 

03/14/96 1 

03/14/96 2 
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Environmental Analytical Laboratory 
Batch # 960308C 
Sample Results for the Orchard Project: 
EAL02173-EAL02178 

CUSTOMER ID LABORATORY 
ANALYTE 

OR HEIS NUMBEJ, ID 

6B0801 EAL02173 As 

Cu 

Ni 

6B0802 EAL02174 As 

Cu 

NI 

6B0803 EAL02175 As 

Cu 
I 

NI 

6B0804 EAL02176 As 

Cu 

Ni 

6B0805 EAL02177 As 

Cu 

N( 

6B0806 EAL02178 As 

Cu 

Ni 

0 U = Not above the associated Quantitation Limit 0 • I . 

0 
0 

~ 

ICP Results 

DRY WEIGHT 
%MOISTURE UNITS 

RESULT 

6.5 7 ug/g 

6.5 14 ug/g 

6.5 14 ug/g 

8.0 19 ug/g 

8.0 13 ug/g . 

8.0 14 ug/g 

6.8 6 ug/g 

6.8 14 ug/g 

6.8 16 ug/g 

9.9 18 ug/g 

9.9 14 ug/g 

9.9 14 ug/g 

13.3 sample spilled ug/g 

13.3 sample spilled ug/g 

13.3 sample spilled ug/g 

14.4 7 ug/g 

14.4 12 ug/g 

14.4 16 ug/g 

DATE 
PREPARED 

03/12/96 

03/12/96 

03/1.2/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

03/12/96 

Analyst: John McCluskey . 

INSTRUMENT 
DATE QUANTITATION 

SERIAL 
NUMBER 

ANALYZED LIMIT 

1545 03/14/96 5 

1545 03/14/96 1 

1545 03/14/96 2 

1545 03/14/96 5 

1545 03/14/96 1 ' 
1545 03/14/96 2 

1545 03/14/99 5 

1545 03/14/96 1 

1545 03/14/96 2 

1545 03/14/96 5 

1545 03/14/96 1 

1545 03/14/96 2 

1545 spilled 5 

1545 spilled 1 

1545 spilled 2 

1545 03/14/96 5 

1545 03/14/96 1 

1545 03/14/96 2 
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EAL 
BATCH # 9602120 
QUALITY CONTROL 

ANALYST SIGNATUR~~ D ~ 
RELATIVE PERCENT 

LCSOR DIFFERENCE 
SAMPLE USED SPIKE BETWEEN 

ANALYTE FOR QC RECOVERY DUPLICATES 

nitrate-nitrogen EAL1915 12B% 2% 

fluoride EAL 1915 92% 14% 

Cr(VI) {3060 method} EAL 1915 64% NIA* 

nitrate-nitrogen EAL 1927 109% 5% 

fluoride EAL1927 92% 9% 

Cr(VI) {3060 method} EAL 1925 114% •• 

" 

U = analyte was not detected above the associated quantitation limit 
*sample & duplicate were not detected above the associated quantitation limit 

·•refer to discussion in narrative 

METHOD BLANK 
CONCENTRATION 

.023U 

.1U 

.BU 

.023U 

.1U 

.BU ; 

~~ < ..... 
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EAL 
BATCH # 960226C 
QUALITY CONTROL 

ANALYST SIGNATUR~ {) ~~ 

RELATIVE PERCENT 
LCSOR DIFFERENCE 

SAMPLE USED SPIKE BETWEEN 

ANALYTE FOR QC RECOVERY DUPLICATES 

Cr(VI) EAL2035 82% 48% 

Cr(VI) EAL2041 102% N/A* 

fluoride EAL02033 117% 15% 

nitrate-nitrogen EAL02033 97% 1% 

fluoride EAL02042 114% N/A* 

nitrate-nitrogen EAL02042 105% 14% 

-

U = analyt~ was not detected above the associated quantitation limit 
*sample & duplicate were not detected above the associated quantitation limit 

METHOD BLANK 
CONCENTRATION 

.0BU 

.0BU 

.1U 

.023U 

.1U 

.023U 
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EAL 
BATCH # 960304B 
QUALITY CONTROL 

ANALYSTSIGNATURE:4ct) CJ~ 

RELATIVE PERCENT 
LCSOR DIFFERENCE 

SAMPLE USED SPIKE BETWEEN 
ANALYTE FOR QC RECOVERY DUPLICATES 

Cr(VI) EAL02094 111% 13% 

Cr(VI) EAL02102 104% 85% 

nitrate-nitrogen EAL02096 116% 3% 

fluoride EAL02094 86% N/A* 

fluoride EAL02104 104% 8% 

nitrate-nitrogen EAL02104 107% 3% 

" 

U = analyte was not detected above the associated quantitation limit 

*sample & duplicate were not detected above the associated quantiation limit 

METHOD BLANK 
CONCENTRATION 

.oau 

.oau 

.023U 

.1U 

.1U 

.023U 

~ 
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Environmental Analytical laboratory 

Batch # 9602120 

Quality Control Results for Samples: 

EAL01915-EAL01928 

Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) B0H6T4 

Matrix Spike Dup (MSD) BOH8T4 

Relative Percent Difference (RPO) B0H6T4 

Laboratory Control Sample (LCS) NA 

water 
,I 

MDL = Method Detection Limit 

EAL# 

NA 

EAL01915 

EAL01915 

EAL01915 

NA 

U = Not above the associated Quantitation limit 

ICP Results 

Analyte 

As 

Cu 

NI 

As 

Cu 

NI 

As 

Cu 

Ni 

As 

Cu 

NI 

As 

Cu 

Ni 

Analyst: John McCluskey 

analyzed 02/14/98 

Expected Result Analytical Result 

< MDL (5ug/g) for Soil Matrix SU 

< MDL (1 ug/g) for Soll Matrix 1U 

< MDL (2ug/g) for Soil Matrix 2U 

Calculate % Recovery 59% 

Calculate % Recovery 82% 

Calculate % Recovery 97% 
' Calculate % Recovery 43% 

Calculate % Recovery 80% 

Calculate % Recovery 76% 

Calculate RPO 31% 

Calculate RPO 2% 

Calculate RPO 24% 

80ug/L 68ug/L 

20ug/L 26ug/L 

40ug/L 47ug/L 
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Environmental Analytical Laboratory 

Batch # 960216B 

Quality Control Results for Samples: 

EAL01970-EAL01975 

Name of QC HEIS# 

Method Blank NA 

Matrix Spike (MS) B0H6W6 

Matrix Spike Dup (MSD) B0H6W6 

Relative Percent Difference (RPO) B0H6W6 

Laboratory Control Sample (LCS) NA 

water 
• 

MDL = Method Detection Limit 

EAL# 

NA 

EAL01972 

EAL01972 

EAL01972 

NA 

U = Not above the associated Quantitatlon Limit 

ICP Results 

Analyte 

As 

Cu 

NI 
As 

Cu 

NI 
As 

Cu 

NI 
As 

Cu 

NI 

As 

Cu 

NI 

Analyst: John McCluskey 

analyzed 02/16/96 

Expected Result Analytical Result 

< MDL (5ug/g) for Soil Matrix SU 

< MDL (1 ug/g) for Soll Matrix 1U 

< MDL (2ug/g) for Soil Matrix 2U 

Calculate % Recovery 0% 

Calculate % Recovery 54% 
Calculate % Recovery 87% ; 

Calculate % Recovery 15% 

Calculate % Recovery 52% 

Calculate % Recovery 2% 

Calculate RPO 5% 

Calculate RPO 5% 

Calculate RPO 1% 

B0ug/L 54ug/L 

20ug/L 29ug/L 

40ug/L 57ug/L 

D:\MSOFFICE\EXCEL\ 183-H1 &.XLS 

:;;o 0:, 
~ ::r: 
< -• I 

oo 
0 

'° w 
t--) 



0 
0 
0 
0 
CJ 
~ 

Environmental Analytical Laboratory 
Batch # 960222A 
Quality Control Results for Samples: 
EAL02015 EAL02020 . 

Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) 6B2206 

Matrix Spike Dup (MSD) 6B2206 

Reiatlve Percent Difference (RPO' 6B2206 

Laboratory Control Sample (LCS) NA 

water " 

MDL = Method Detection Limit 

EAL# 

NA 

EAL02020 

EAL02020 

EAL02020 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyst: John McCluskey 
I d 02/23/96 anaIyze 

Analyte Expected Result Analytical Result 

As < MDL (Sug/g) for Soil Matrix SU 
Cu < MDL (1 ug/g) for Soll Matrix 1U 

Ni < MDL (2ug/g) for Soil Matrix 2U 

As Calculate % Recovery 109% 

Cu Calculate % Recovery 100% 

Ni Calculate % Recovery 98% ; 

As Calculate % Recovery 110% 

Cu Calculate % Recovery 89% 

Ni Calculate % Recovery 101% 

As Calculate RPO 1% 

Cu Calculate RPO 9% 

NI Calculate RPO 2% 

As B0ug/L 76ug/L 

Cu 20ug/L 36ug/L 

Ni 40ug/L 39ug/L 
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Environmental Analytical Laboratory 

Batch # 960226C 

Quality Control Results ,or Samples: 

EAL02033 EAL02038 -
Name of QC HEIS# 

Method Blank NA 

Matrix Spike (MS) BOH6X6 

Matrix Spike Oup (MSD) B0H6X6 

Relative Percent Difference (RPO' B0H6X6 

Laboratory Control Sample (LCS) NA 
soil 

Laboratory Control Sample (LCS) NA 
water 

EAL# 

NA 

EAL02035 

EAL02035 

EAL02035 

NA 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyst: John McCluskey 

I d 02/28/96 anaIyze 

AnalytE Expected Result Analytical Result 

As < 5ug/g for Soll Matrix SU 

Cu < 1 ug/g for Soll Matrix 1U 

Ni < 2ug/g for Soll Matrix 2U 

As Calculate % Recovery 93% 

Cu Calculate % Recovery 125% 

Ni Calculate % Recovery 121% 

As Calculate % Recovery 99% ; 

Cu Calculate % Recovery 124% 

NI Calculate % Recovery 116% 

As Calculate RPO 5% ; 

Cu Calculate RPO 1% 

NI Calculate RPO 3% 

As 917ug/g, Calculate % Recovery 112% 

Cu 6910ug/g, Calculate % Recovery 146% 
NI 61ug/g, Calculate% Recovery 116% 

NA NA NA 

NA NA NA 

NA NA NA 
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Environmental Analytical Laboratory 

Batch # 960226C 

Quality Control Results for Samples: 

EAL02038-EAL02042 

Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) B0H6Y0 

Matrix Spike Oup (MSO) B0H6Y0 

Relative Percent Difference (RPO) B0H6Y0 

Laboratory Control Sample (LCS) NA 
soil 

' 

Laboratory Control Sample (t:CS) NA 
water 

EAL# 

NA 

EAL02039 

EAL02039 

EAL02039 

EPA 0287 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyte 

As 

Cu 

Ni 

As 

Cu 

NI 

As 

Cu 

NI 
As 

Cu 

NI 

As 
Cu 

NI 

As 

Cu 

NI 

Analyst: John McCluskey 

analyzed 02/28/96 

Expected Result Analytical Result 

< 5ug/g for Soll Matrix 5U 

< 1 ug/g for Soll Matrix 1U 

< 2ug/g for Soll Matrix 2U 

Calculate % Recovery 89% 

Calculate % Recovery 114% 

Calculate % Recovery 183% 

Calculate % Recovery 116% ; 

Calculate % Recovery 121% 

Calculate % Recovery 113% 

Calculate RPO 18% 

Calculate RPO 5% 

Calculate RPO 34% 

917ug/g, Calculate % Recovery 125% 

6910ug/g, Calculate% Recovery 150% 

61ug/g, Calculate% Recovery 131% 

80ug/L, Calculate % Recovery 24% 

20ug/L, Calculate % Recovery 195% 

40ug/L, Calculate % Recovery 78% 

O:\MSOFFICE\EXCEL\ 183-H 19.XLS 

"-.0 
~ -.c:....N 
l'M ,-
~ 

·• 
~ 
~ 
"-.~-.J 
c..17 



Q 
Q 
0 
0 

~ 

CJ 
I 
~ 
0 

Environmental Analytical Laboratory 

Batch # 960226C 

Quality Control Results for Samples: 
' . 

EAL02043 EAL02046 -
Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) B0HGY4 

Matrix Spike Dup (MSD) B0HGY4 

Relative Percent Difference (RPO BOHGY4 

Laboratory Control Sample (LCS) NA 

soil 

Laboratory Control Sample (LCS) NA 
water 

EAL# 

NA 

EAL02043 

EAL02043 

EAL02043 

EPA 0287 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyst: John McCluskey 

I d 02/28/96 anaryze 

AnalytE Expected Result Analytical Result 

As < Sug/g for Soil Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

Ni < 2ug/g for Soil Matrix 2U 

As Calculate % Recovery 90% 

Cu Calculate % Recovery 132% 

Ni Calculate % Recovery I 110% 

As Calculate % Recovery 113% ; 

Cu Calculate % Recovery 128% 

Ni Calculate % Recovery 114% 

As Calculate RPO 9% 

Cu Calculate RPO 2% 

NI Calculate RPO 2% 

As 917ug/g, Calculate % Recovery 115% 

Cu 691 0ug/g, Calculate % Recovery 173% 

Ni 61 ug/g, Calculate % Recovery 145% 

As 80ug/L, Calculate % Recovery 76% 

Cu 20ug/L, Calculate % Recovery 170% 

Ni 40ug/L, Calculate % Recovery 102% 
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Environmental Analytical Laboratory 

Batch # 960228B 

Quality Control Results for Samples: 

EAL02067 EAL02072 -

Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) 6B2814 

Matrix Spike Oup CMSO) 6B2814 

Relative Percent Difference (RPO) 6B2814 

Laboratory Control Sample (LCS} NA 

soil 

Laboratory Control Sample (LCS} NA 

water 

EAL# 

NA 

EAL02072 

EAL02072 

EAL02072 

EPA 0287 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyst: John McCluskey 

I d 02/29/96 anaIyze 

AnalytE Expected Result Analytical Result 

As < Sug/g for Soll Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

Ni < 2ug/g for Soll Matrix 2U 

As Calculate % Recovery 20% 

Cu Calculate % Recovery 114% 

NI Calculate % Recovery 118% 

As Calculate % Recovery 33% j' 

Cu Calculate % Recovery 110% 

NI Calculate % Recovery 107% 

As Calculate RPO 48% 

Cu Calculate RPO 3% 

NI Calculate RPO 6% 

As 917ug/g, Calculate% Recovery 90% 

Cu 691 Oug/g, Calculate % Recovery 141% 

Ni 61ug/g, Calculate% Recovery 131% 

NA NA NA 
NA NA NA 
NA NA NA 
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Environmental Analytical Laboratory 

Batch # 960304B 

ICP Results 

Quality Control Results for 183-H Project: Analyst: John McCluskey 

I EAL02092 EAL02103 EAL02098 EAL02107 EAL0 Covers samp es I I I - 2109 analyzed 03/06/96 I 

Name of QC HEIS# EAL# AnalytE Expected Result Analytical Result 

Method Blank NA NA As < Sug/g for Soil Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

Ni < 2ug/g for Soll Matrix 2U 

Matrix Spike (MS) B0HGQ0 EAL02098 As Calculate % Recovery 80% 

Cu Calculate % Recovery 107% 

NI Calculate % Recovery 117% 

Matrix Spike Duo (MSD) B0HGQ0 EAL02098 As Calculate % Recovery 97% ; · 

Cu Calculate % Recovery 105% 

Ni Calculate % Recovery 110% 

Relative Percent Difference (RPO) B0HGQ0 EAL02098 As Calculate RPO 20% 

Cu Calculate RPO 2% 

Ni Calculate RPO 4% 

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug/g, Calculate % Recovery 121% 

soil Cu 691 Oug/g, Calculate % Recovery 138% 

Ni 61ug/g, Calculate% Recovery 137% 

Laboratory Control Sample (LCS) NA NA NA NA NA 

water NA NA NA 

NA NA NA 

U = Not above the associated Quantitation Limit 0:\MSOFFICE\EXCEL\183-H24.XLS 
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Environmental Analytical Laboratory 

Batch # 960304B 

Quality Control Results for 183-H Project: 

ICP Results 

Analyst: John McCluskey 

C I EAL02099 EAL02102 EAL02104 EAL02105 overs samp es - I - anaIyze I d 03/06/96 

Name of QC HEIS # EAL# AnalytE Expected Result Analytical Result 

Method Blank NA NA As < 5ug/g for Soil Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

NI < 2ug/g for Soll Matrix 2U 

Matrix Spike (MS) B0HGQ1 EAL02099 As Calculate o/o Recovery 71% 

Cu Calculate o/o Recovery 91% 

Ni Calculate o/o Recovery 17% 

Matrix Spike Oup (MSD) B0HGQ1 EAL02099 As Calculate % Recovery 100% ; 

Cu Calculate % Recovery 101% 
- Ni Calculate o/o Recovery 32% 

Relative Percent Difference (RPO) B0HGQ1 EAL02099 As Calculate RPO 10% 

Cu Calculate RPO 9% 

Ni Calculate RPO 11% 

Laboratory Control Sample (LCS) NA EPA 0287 As 917ug/g, Calculate o/o Recovery 95% 

soil Cu 6910ug/g, Calculate o/o Recovery 134% 

NI 61ug/g, Calculate o/o ~ecovery 107% 

Laboratory Control Sample (LCS) NA NA NA NA NA 
water NA NA NA 

NA NA NA 

U 1: Not above the associated Quantltation Limit 
' ' 
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Environmental Analytical Laboratory 

Batch # 9603048 

Quality Control Results for 183-H Project: 

C I EAl!.02093 EAL02097 overs sampI es ' -
Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) B0HGPS 

Matrix Spike Oup (MSO) B0HGPS 

Relative Percent Difference (RPO BOHGPS 

Laboratory Control Sample (LCS) NA 

soil 

Laboratory Control Sample (LCS) NA 

water 

EAL# 

NA 

EAL02093 

EAL02093 

EAL02093 

EPA 0287 

NA 

U = Not above the associated Quantitation Limit 

ICP Results 

Analyst: John McCluskey 

analyze 0 I 9 I d 3 06/ 6 

Analyte Expected Result Analytical Result 

As < Sug/g for Soil Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

NI < 2ug/g for Soll Matrix 2U 

As Calculate % Recovery 83% 

Cu Calculate % Recovery 97% 

Ni Calculate % Recovery 95% 

As Calculate % Recovery 106% ; 

Cu Calculate % Recovery 96% 

Ni Calculate % Recovery 103% 

As Calculate RPO 12% 

Cu Calculate RPO 1% 

NI Calculate RPO 5% 

As 917ug/g, Calculate % Recovery 96% 

Cu 6910ug/g, Calculate% Recovery 130% 

NI 61ug/g, Calculate% Recovery 110% 

As B0ug/L, Calculate % Recovery 96% 

Cu 20ug/L, Calculate % Recovery 55% 

Ni 40ug/L, Calculate % Recovery 72% 
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Environmental Analytical Laboratory 

Batch# 960311A 

Quality Control Results for 183-H Project: 

C I EAL02019 EAL02024 overs samp1 es -
Name of QC HEIS # 

Method Blank NA 

Matrix Spike (MS) 6C11-05 

Matrix Spike Oup (MSD) 6C11-05 

Relative Percent Difference (RPO' 6C11-05 

Laboratory Control Sample (LCS) NA 

soil 

Laboratory Control Samole (LCS) NA 

water 

EAL# 

NA 

EAL02219 

EAL02219 

EAL02219 

EPA 0287 

NA 

U = Not above the associated Quantitation Limit 
• I . 

ICP Results 

Analyst: John McCluskey 

I d 03/13/96 ana1yze 

AnalytE Expected Result Analytical Result 

As < Sug/g for Soil Matrix SU 

Cu < 1 ug/g for Soll Matrix 1U 

NI < 2110/0 for Soll Matrix 2U 
As Calculate % Recovery 79% 

Cu Calculate % Recovery 114% 

NI Calculate % Recovery 108% 

As Calculate % Recovery 45% ; 

Cu Calculate % Recovery 103% 

NI Calculate % Recovery 96% 

As Calculate RPO 47% 

Cu Calculate RPO 9% 

NI Calculate RPO 8% 

As 917ug/g, Calculate % Recovery 98% 

Cu 6910ug/g, Calculate% Recovery 153% 

Ni 61 ug/g, Calculate % Recovery 124% 

NA NA NA 

NA NA NA 

NA NA NA 
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E~vlronmental Analytlcal Laboratory ICP Results 

Batch # 960313B 

Quality Control Results for 183-H Project: Analyst: John McCluskey 

C I EAL02240 41 EAL02243 44 EAL02246 47 overs sampI es - I - I - analyzed 03/13/96 

Name of QC HEIS# EAL# AnalytE Expected Result Analytical Result 

Method Blank NA NA As < Sug/g for Soll Matrix SU 

Cu < 1 ug/g for Soil Matrix 1U 

Ni < 2ug/g for Soil Matrix 2U 

Matrix Spike (MS) 6C1301 EAL02240 As Calculate % Recovery 60% 

Cu Calculate % Recovery 90% 

Ni Calculate % Recovery 91% 

Matrix Spike Oup (MSO) 6C1301 EAL02240 As Calculate % Recovery 75% ; 

Cu Calculate % Recovery 107% 

Ni Calculate % Recovery 103% 

Relative Percent Difference (RPO 6C1301 EAL02240 As Calculate RPO 7% 

Cu Calculate RPO 7% 

NI Calculate RPO 7% 

Laboratorv Control Sample (LCS) NA EPA 0267 As 917ug/g, Calculate % Recovery 105% 

soil Cu 691 0ug/g, Calculate % Recovery 131% 

" NI 61 ug/g, Calculate % Recovery 132% 

Laboratorv Control Sample (LCS) NA NA NA NA NA 

water NA NA NA 

NA NA NA 

U = Not above the associated Quantitation Limit O:\MSOFFICE\EXCEL\183-H28.XLS 
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Environmental Analytical Laboratory 

Batch # 960308C 

Quality Control Results f of the Orchard Project: 

ICP Results 

Analyst: John McCluskey 

Covers samples EAL02173-EAL02178 (EAL02177 was lost after extraction) analyzed 03/14/96 

Name of QC HEIS# EAL# AnalytE Expected Result Analytical Result 

Method Blank NA NA As < 5ug/g for Soll Matrix 5U 

Cu < 1 ug/g for Soll Matrix 1U 

NI < 2ug/g for Soll Matrix 2U 

Matrix Solke (MS) 680801 EAL02173 As Calculate % Recovery 97% 

Cu Calculate % Recovery 100% 

NI Calculate % Recovery 104% 

Matrix Solke Duo CMSD) 680801 EAL02173 As Calculate % Recovery 166% ; 

Cu Calculate % Recovery 100% 

Ni Calculate % Recovery 102% 

Relative Percent Difference (RPO 6B0801 EAL02173 As Calculate RPO 29% 

Cu Calculate RPO 0% 

Ni Calculate RPO 1% 

Laboratory Control Samole (LCS) NA EPA0287 As 917ug/g, Calculate % Recovery 123% 

soil Cu 691 0ug/g, Calculate % Recovery 131% 

Ni 61ug/g, Calculate% Recovery 132% 

Laboratorv Control Sample (LCS) NA NA NA NA NA 

water NA NA NA 

NA NA NA 

U = ~o~ above the associated Quantitation Limit D:\MSOFFICE\EXCEL\ORCHARD1 .XLS 
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GENERAL VALIDATION CHECKLIST 

BHI-00932 
Rev.0 

BATCH NUMBER (f s I L b k)· '1602.\ Z D ') 9t<)Z.\f, ~, Cf (,6226 C, ) 9 bO 30 Y f's rom ampe og oo ._______ / r N-·i... Nr1rcqe, 
t:'~1-C i',IC,-0\'12,..~ t=' UO rlO~') 1 ,, ... re- ·.J 1 

SAMPLE NUMBERS: £ALoZ.o7,-:;-c 2.C'H ANALYTES REQUESTED: He')('~vo.lent (\)n:>N',10J"t1) 
EAt..cz.o<rz.-oz10 s' ,. 1 Co p,pe,) N1c E.e I'> Ar-sen/ c 

VALIDATOR: PAuL E DL1~g_~~GNATURE: f@.R £:'n).!,ll,1,~"' DATE: 3/iz/c:,3 

Requested analytes were performed (Yes~ 'I 

No 
-Chain-of-custody forms are complete (Yes_,) Not Available 

Anomaly reports are complete and signed Yes-'K None 

Organic peer review checklist is complete Yes (fi --:---.. ot Required ~ 

Inorganic peer review check.list is complete (Yes- Not Required 

Radiochemi~t peer review checklist is complete Yes ot RequireD 

Spreadsheets (for Results and QC) are \n proper format and ~ No 
have been signed 

HEIS numbers have been included (fii) Not Required 

Client sample identification has been included ~ Not Required 

-
EAL sample numbers have been included Q'es_;J No 

SAF has been included <J~s/ No 

Narrative has been included and signed (Yes) No 

Form BHl-129 Rev,1 2125196 Page1 

D-48 
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BHI-00932 
Rev. 0 

INORGANIC PEER REVIEW CHECKLIST 

sAMPLE#:lAt..o1j1s-- MJS DATE SAMPLED= od; i.)q~ DATEANALVZEO: oz./'" /q"' 
PEER REVIEWER: tbl... A,(, Ql~ SIGNATIJR~ ~c~u DATE; 0 3 / zz./11, 

IC Anions and/or Cations 

Water samples for sulfate and/or nitrate were refrigerated to 4•C Yes {NA) 
Holding time requirement was met 48 hours from date sampled for Yes ® nitrate; 28 days for other ions 

Date of multi-point caJibration 0 "'-lls-1,~ -
The calibration check standard met acceptance criteria for each ion e No 
reported 

The response for each ion reported in each sample was less than 
~ -

No 
the response for that ion in the highest calibration standard 

Spike recovery and RPO catculations are correct, and the values ~ No 
were reported on the QC spreadsheet 

Spike recovery met acceptance criteria for each ion reported Yes (No J 
The reagent blank was analyzed and reported on the QC e No 
spreadsheet 

Conversion to soil concentration was correct fe0 NA 
~ 

Form BHl-130 Rev. 1 2/25196 Page' 

' I 
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INORGANIC PEER REVIEW CHECKLIST 

SAMPLE#: t4LD2.o33- lo4{, DATE SAMPLED: ~z.lu/q& DATE ANALVZEO: 
I 

PEER REVIEWER: ~ JVi, Clu,~IGNAT!/RE: &Mt cuATE: 

IC Anions and/or Cations 

Water samples for sulfate and/or nitrate were refrigerated to 4•C Yes 

Holding time requirement was met 48 hours from date sampled for eJ . nitrate; 28 days for other ions 

Date of multi-point calibration ozlzz/11; 
The calibration check standard met acceptance criteria for each ion e) 
reported 

The response for each ion reported in each sample was less than e the response for that ion in the highest calibration standard 

Spike recovery and RPO calculations ate correct and the values e were reported on the QC spreadsheet 

Spike recovery met acceptance criteria for each ion reported (YesJ 
The reagent blank was analyzed and reported on the QC A spreadsheet -
Conversion to soil concentration was correct (Yes,, ..__...., 

.. 

Form BHl-130 Rev.1 2/25196 

D-50 

BHI-00932 
Rev. 0 

oz/ze{~ ~ 
~~Jt-z./'1" 

@ 
No 

-
No 

No 

No 

No 

No 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. O 

SAMPLE#: t~ D 1Dql- ZJCSl>ATE SAMPLED: 03/ot/t{u OATEANALVZED: o~(ca/t:tc.:, 
PEER RElnEWER: , lcl. •• M<c¼~GNATHRE: c::rt-v ~TE: o5/2.~ "" 

IC Anions and/or Cations 

Water samples for sulfate and/or nitrate were refrigerated to 4 •C Yes (NA') 
Holding time requirement was met 48 hours from date sampled for ® No · 
nitrate; 28 days for other ions 

Date of multi-point calibration 0, /{)t, /q Ip -
The calibration check standard met acceptance criteria for each ion a No 
reported 

• > I 

The response for each ion reported in each sample was less than e) No 
the response for that ion in the highest calibration standard 

Spike recovery and RPO calculations ate correct, and the values e No 
were reported on the QC spreadsheet 

Spike recovery met acceptance criteria for each ion reported ~ No 

The reagent blank was analyzed and reported on the QC e> No 
spreadsheet 

Conversion to soil concentration was correct ~ NA 
-

.. 

Form BHl-130 Rev.1 2/25196 Page• 

D-51 000048 



INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev.O 

SAMPLE#:tALo1915-/'1ZS DATE SAMPLED: ct./ll./'l<o DATEANALVZED: ~~ 
PEER REVIEWER: ,\ nkl4 /:1 c C.l ,~GNATURE: ct /vt<()2,,, t.:r"E: e 3/zef 1 <, 

Hexavalent Chromium 

Water samples were refrigerated to 4 •C Yes No 

Holding time requirement was met 24 hours from date sampled Yes ~ 
tJt/zz. /q~ -

Date of multi-point calibration -
The calibration check standard met acceptance criteria (Ye?) No 

The response for hexavalent chromium in each sample was less e:, No 
than the response in the highest calibration standard 

Spike recovery and RPO calculations are correct, and the values e) No 
were reported on the QC spreadsheet 

Spike recovery met acceptance criteria Yes {No) 

e -
The reagent blank was analyzed and reported on the QC No 
spreadsheet 

Conversion to soil concentration was correct (Yes) NA 

.. 

Form SHl-130 Rev.1 2/25196 Paga6 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev.O 

SAMPLE#:fALD2D3J- ZP# DATE SAMPLED: O~Yefec.e OATEANAL\'ZEO: 02./~1h"' 
PEER REVIEWER,J,1., .. Ji I Ck,b SIGNATl!_RE: &11' ~TE: o 5 { 2. ..;-, (, 

Hexavalent Chromium 

Water samples were refrigerated to 4 •C Yes No 

Holding time requirement was met 24 hours from date sampled (vs'] .. No 

Date of multi-point calibration 01/2.1../1~ -
The calibration check standard met acceptance criteria (j_~ No 

The response for hexavalent chromium in each sample was less ~ No 
than the response in the highest calibration standard 

Spike recovery and RPO calculations are correct, and the values ® No 
were reported on the QC spreadsheet 

Spike recovery met acceptance criteria (Yes., No 

The reagent blank was analyzed and reported on the QC e, No 
spreadsheet 

Conversion to soil concentration was correct (Yes NA 

,. 

Form BHl-130 Rev. 1 2/25/96 Ptigee 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. 0 

SAMPLE#:llLoetlr ZloS- DATE SAMPLED: o3la4k la DATEANALVZEO: 03/o~/'{(J 

PEER REVIEWER: < l,J...., MtcJ~k,, SIGNATUR: d-A'~ DATE; ;4; ~, 'I, 
Hexavalent Chromium 

Water samples were refrigerated to 4 •C Yes No 

Holding time requirement was met 24 hours from date sampled ~ - No 

Date of'multi-point calif;,ration 0,/zz/1~ -
The calibration check standard met acceptance criteria (~ No 

The response for hexavalent chromium in each sample was less ~ No 
than the response in the highest calibration standard 

Spike recovery and RPO calculations are correct, and the values ~ No 
were reported on the QC spreadsheet 

Spike recovery met acceptance criteria 6~ No 

The reagent blank was analyzed and reported on the QC e No 
spreadsheet 

Conversion to soil concentration was correct (Yes) NA 

.. 

Form SHl-130 Rev. 1 2/2S/96 Page6 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. 0 

EAL.OIGllS- · 
SAMPLE#: EA.LOI O! Z. <3 DATE SAMPLED: ____ DATE ANALVZEO: Z /I 11 / q b 

PEER REVIEWER: p E DvERK.S EN SIGNATIJRE: fa_uQ [:;)~...4.QN\ DATE: 3 /z._i /q_ {;, 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. ~ No 
Soil samples were refrigerated at 4·C. .. 

Holding time requirement was met 6 months from date sampled. (Yes- - No 

Date of multi-point calibration 2/lli./<1b -
The high calibration check standard was within 5% of expected ~ No 
value fer each metal reported 

The midpoint calibration check standard was within 10% of M No 
expected value fer each metal reported 

The response for each metal reported fn each sample was less than ~ No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, € No 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL. met acceptance criteria for 
Yes~ No 

each metal reported 

The reagent blank was analyzed and reported on the QC (Yes No 
spreadsheet for each metal reported -
Conversion to soil concentration was correct (Yes) NA 

.. 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. 0 

~/\LOl'l70-
SAMPLE #: E./d .. o \ G\ 1 5 DA TE SAMPLED: -----
PEER REVIEWER: p, E • DUE"RK.SEN SIGNATURE: 

DATE ANALVZED: z../( b /q(:, 

Pauf. 'Z..;;) ;.wJ_Jf)', DATE: 3/z_f /qG 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. ~ No 
Soil samples were refrigerated at 4 •C. , • 

Holding time requirement was met: 6 months from date sampled. ~ - No 

Date of multi-point calibration 2/(b/9G -
The high calibration check standard was within 5% of expected Yes ® 
value for each metal reported 

The midpoint calibration check standard was within 10% of Yes ® 
expected value for each metal reported 

The response for each metal reported i'n each sample was less than ® No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ~ No 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MOL, met acceptance criteria for 
Yes 'll No 

each metal reported 

The reagent blank was analyzed and reported on the QC ~ No 
spreadsheet for each metal reported 

Conversion to soil concentration was correct (Yes) NA 

h,5h ca\1brcilon chec~ <:.t~nda..J recover::l fur Ni = 1100/c, 
to1dpo1nt calibro:hor) chec~ <.;-\and"ro recc>vei fur A.s = i(;% 
1YHdpo1nt ca\1hrahon check. ~tnnd"rd re.cover:3 fur N1 ~ I I 2 C/o 

,._ corrtrol l1M1ts h°'-ve "'ot beer'\ esta.bllshe~ 
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INORGANIC PEER REVIEW CHECKLIST 

EAL0Z.O15- / 
SAMPLE#: E.ALOZ020 DATE SAMPLED:____ DATE ANALVZED: 2./z 3 Lq f, 
PEER REVIEWER: P. E., DVE"RK.SB.J SIGNATURE: P~iN~~ DATE; ~hi/'IG 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. ~ Soil samples were refrigerated at 4•C. .. 

Holding time requirement was met 6 months from date sampled. ~ --

Date of multi-point calibration ·2./i 3 ( ~ '1 
The high calibration check standard was within 5% of expected Yes I value for each metal reported 

The midpoint calibration check standard was within 10% of 6 exoected value for each metal reported 

The response for each metal reported fn each sample was less than ® the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ~) I and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes~ 

each metal reported 

The reagent blank was analyzed and reported on the QC @) I spreadsheet for each metal reported 

Conversion to soil concentration was correct ~ I 
tH3h c~\,brohoo check.. stari~a1"d re.cove~ fur A<;~ 10~°1~ 
htjh ca.\1braticn check ~ta.ndard reco"Oj For Cv = t09 lo 

~ ccrYtml \u~rt~ h~ve not been es-tobl1sh e~ .. 
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No 
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No 
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No 
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EAL02.033-
SAMPLE#: ISAL02.0Y2... DATESAMPLEO: _____ DATEANALVZED: 

PEER REVIEWER: P, £, DVERk.SEN SIGNATURE: fW_ Sh)~ DATE: 

2-/zs/q0 
3/z;/q'7 

; 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. ® 
Soil samples were refrigerated at 4•C. 

Holding time requirement was met 6 months from date sampled. (ves) · 

Date of multi-point calibration 2/2Z/'1b 
The high calibration check standard was within 5% of expected Yes 
value for each metal reported 

The midpoint calibration check standard was within 10% of e· expected value for each metal reported 

The response for each metal reported in each sample was less than ~ · 

the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ~** 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at = 10 x MDL, met acceptance crrteria for Yes~ 

each metal reported 

The reagent blank was analyzed and reported on the QC @ 
spreadsheet for each metal reported 

Conversion to soil concentration was correct ~ 
h ,~h ca.\, bran cl') ched: .. S~r,oo.~ rec..ove~ ~ i \ I °To fur A.<; 

...,._ a sot\ Les wctS ana.\~zeo '" place~ of th~Q.c. ~-tandord 

~ cootro\ \iM1ts ho." e f\Ot been e.c;.tabltshed 
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No 
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No 

No 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. O 

e.A\..OZ..04~- · I 
SAMPLE#: f=AL.Crz.046 DATESAMPLED: ____ OATEANALVZEO: z./z_~qb 
PEERREVIEWER:P, E., DUERKSEN SIGNATURE; feu,&.[.. IJ,~ DATE: 3/z.i/CfG 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. {Yes-... No 
Soil samples were refrigerated at 4•C. .. 

Holding time requirement was met 6 months from date sampled. (ve~- No 

Date of multi-point calibration rzm/CJC, -
The high calibration check standard was within 5% of expected Yes ® value for each metal reported 

The midpoint calibration check standard was within 10% of Yes ® expected value for each metal reported 

The response for each metal reported fn each sample was less than ® No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ® No 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MOL, met acceptance criteria for Yes* No 

each metal reported 

The reagent blank was anaiyzed and reported on the QC ~ No 
spreadsheet for each metal reported 

Conversion to soil concentration was correct @ NA 

h13h ca\1broho11 chec.k. sh:\ndaro rec:o\Jerlj fur Cv:::. \ \~ <"/o 

ff'\dro111t ca.\,bro+tot) c..heck. s-\-ancbrd rec..o:ve'J h,r Cu~\ \7°/c) 
't confrol I 1m,rs rc.ve. not beet) e~to.blished .. 
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Rev. O 

EAL0Z.0&7-
SAMPLE #: EA!..O Z.(f{ Z.. DATE SAMPLED: -----
PEERREVIEWER: P,£, DUER~SEN SIGNATURE: 

OATEANAL\'ZEO: z./2-9/CfG 
~ [7;)~ DATE: 3/z1/q~ 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. § No 
Soil samples were refrigerated at 4•C. .. 

Holding time requirement was met: 6 months from date sampled. ~ - No 

Date of multi-point calibration ~iz.~ /'?(:, -
The high calibration check standard was within 5% of expected Yes ® value for each metal reported 

Toe midpoint calibration check standard was within 10% of ~ No 
expected value for each metal reported 

The response for each metal reported in each sample was less than ~ No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO caJculations are correct, €,~ No 
and the values were reported on the QC .spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for 
Yes t( No 

each metal reported 

The reagent blank was analyzed and reported on the QC ~ No 
spreadsheet for each metal reported 

Conversion to soil concentration was correct (Yes; NA 

h 15h cal, bn:d10"' c..hec.k. s tqndo.t"d rec..ove'J fur As. =-- C,3 Cl?o 

"°' o. sod LCS WGt> ana\~p: ed l"' place oF the &c s~"dctrd 

.. 
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BHI-00932 
Rev. 0 INORGANIC PEER REVIEW CHECKLIST 

E1'LOZ.0Cf2. -l..Oq7 

SAMPLE#: EAL.020Cl8-Z.)o5DATESAMPLEO: ____ OATEANALVZED: 3/&/qt;, 
EALOZJ01-2..IO~ ~ / /; f 

PEERREVIEWER:pE DUEg~SEN SIGNATURE: Pa#[ hJ.L<a/U?~ DATE: ~JJ Cf(, 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. 
Soil samples were refrigerated at 4•C. · ' 

Holding time requirement was met 6 months from date sampled. 

Date of multi-point calibration 

The high calibration check standard was within 5% of expected 
value for each metal reported 

The midpoint calibration check standard was within 10% of 
expected value for each metal reported 

The response for each metal reported fn each sample was less than 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct. 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for 
each metal reported 

The reagent blank was analyzed and reported on the QC 
spreadsheet for each metal reported 

Conversion to soil concentration was correct 

. h15h ca\,bmtton check. c;tandC\rd r ec.cve'J ~r 

-,.~ o soal Le.<; was a1'Q\~ zed '" place oF the 

+ corYtrd l1m1ts ho.ve ~ot- beet'\ esto.bl,shed 
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~ No 

~ No 

3/f:J /qfo -
Yes @ 

€) No 

® No 

(!!vu No 

Yes-l\C. No 

® No 

((es) NA 

Ni =- 109~ 
QC,.. Sto.ndard 

' 
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E.ALD 2.2.19 - / / 
SAMPLE#: EALOZ.Z2-Y DATE SAMPLED: ____ OATEANALVZED: 3 13 't(o 

PEER REVIEWER: PE DVERKSf:N s1GNATURE: P cu&~ DATE: 3/z_ i /q (:, 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. (Yeu 
Soil samples were refrigerated at 4 •C. .. 

Holding time requirement was met 6 months from date sampled . ~ 
. 

3/is/:r, Date of multi-point calibration 

The high calibration check standard was within 5% of expected ~) 
value for each metal reported 

The midpoint calibration check standard was within 10% of <:@ 
expected value for each metal reported 

The response for each metal reported in each sample was less than © 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ~ and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for 
Yes r--

each metal reported 

The reagent blank was analyzed and reported on the QC <:fii;> 
spreadsheet for each metal reported 

Conversion to soil concentration was correct ~) 

~ a sell l-C~ wos. C\no.l1z.ed in plo.ce of the G.C. st-ar-idard 

i' control hMrtc; hcwe r,,ot be~n e.c;tabl,s.hecl 

.. 
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No 

No 

-
No 

No 

No 

No 

No 

No 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. 0 

EALOZ-Z. '10-
SAMPLE #: ~wz:z.'-i1 DATESAMPLED: ____ DATEANALVZED: 3/;4/qb 

PEERREVIEWER: PE DUEru(SEN SIGNATURE:P~ ~N~DATE: 3 /2,,i/qG 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. ® No 
Soil samples were refrigerated at 4•C. ·' 

Holding time requirement was met: 6 months from date sampled. ~es_) No 

Date of multi-point calibration 3/IY/'1& -
The high calibration check standard was within 5% of expected Yes @ , 
value for each metal reported 

The midpoint calibration check standard was within 10% of ® No 
expected value for each metal reported 

The response for each metal reported fn each sample was less than (§ No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct. ® ,,.,,._ No 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for Yes~ No 

each metal reported 

The reagent blank was analyzed and reported on the QC €) No 
spreadsheet for each metal reported 

Conversion to soil concentration was correct g; NA 

h,~h ca\tbranot1 check standard r-ccc\Je'J For Cu-=- 10 b9o 
.. ~ a soil L..CS was C\nalj z_ed 11"'1 pl~ce 6 F -rhe &C. sra "dcud 

~ control \,m,ts howe not been established .. 

Fonn SHl-130 Rev. 1 2/25/96 Page1 
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INORGANIC PEER REVIEW CHECKLIST 

BHI-00932 
Rev. o 

EALOZ.173- I ·1 b 
SAMPLE#: EAL0~11'6 DATESAMPLED: _____ DATEANALVZEO: 3>1l'1 q 
PEER REVIEWER: PE"'DU£R!(.SEN SIGNATURE:~ E;).~~ DATE: 3/z.1 /q6 

ICP Metals 

Water samples were preserved with nitric acid to pH <2. {Ye!) No 
Soil samples were refrigerated at 4•C. .. 

Holding time requirement was met: 6 months from date sampled. ~ - No 

Date of multi-point calibration -
The high calibration check standard was within 5% of expected Yes ® 
value for each metal reported 

The midpoint calibration check standard was within 10% of ~ No 
expected value for each metal reported 

The response for each metal reported fn each sample was less than ® No 
the response for that metal in the highest calibration standard 

The QC Standard (LCS) recovery and RPO calculations are correct, ~~ s No 
and the values were reported on the QC spreadsheet 

The QC standard (LCS), at =10 x MDL, met acceptance criteria for 
Yes y No 

each metal reported 

The reagent blank was analyzed and reported on the QC ~ No 
spreadsheet for each metal reported 

Conversion to soil concentration was correct <:[ii:;> NA 

h15h ca\1brqt,on chec.k c:;;°ndard ,eco\Je"'j Fv-r A.s ~ t09 °/c, 
"-~ a. soil LC$ wo.s onal~z.ec in plC\ce cF t-he <Slc. S-\-andarq 

.._ c.ontrcl litvwt-s ha"e not been e.s-ta.bl,s.hed 
" 

FonnBHl-130 Rev.1 2/25196 
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Analytical Services 
Anomaly Report 

BHI-00932 
Rev.O 

Number: YO 

Date: 3,/z 2/ 'f (, 

Discrepancy 
In the. cn11all{s:1s For .L_CP Met-nls, 
the re cove r'leS fur -the fV\\ deo Ir) t
c.cdtbro t-ion chec.l:::. s tondQn:1:S were 
f\ot 1t,Jith1n accepmnc:e i1M1rs O() 

the'..: _Fol\owi•"5 Ja.~s for ffie \1s.t-e.d 
rn e ·t-a \s ~ 
z../ u0 /Cf(a A- rse" 1c. 
2-./ t~ fq_f:, N1cke i 
z_{"z_<;./9Ca Copper-

·Approvals 

,G~o 
\ 12,. OJCJ 

j l f 0 /t.1 

Customer (If Applicable) 

Corrective Action 

' 

EALManager 

BID-EAL-002 
D-65 

Page 1 of 1 

Prepared By: Toh n fV1 c Cl u_s kej 
and F'aul D uerk:ser1 

Disposition 

Pa.vl Dved~en and Joh" 
Mc. C \vs. \:.eJ w \l ~ e v o. l u cd-e. 
po.sslble.. c.o..vs.es. ., <;uch a.s. 
p l~<;,'ACl. c haf'Cl..c.t-e v-> 
~electe.~ w o.\J' e le r. ~ th > 
in+ere\eMent Cc rrecttoV\, 
o. n d CQ. \ , b ro.. 11 o "' ro " 5 e..... 

. . 

.. 
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Number: 39 

Date: :.>{zz/q (, 

Customer (If Applicable) 

~rrective Action 

' 

EAL Manager 

BHI-EAL-002 

Analytical Services 
Anomaly Report 

.. 

D-66 

Page 1 of 1 

BHI-00932 
Rev.O 

Prepared By: Jc h Ii Mc .C \ V5. ke J 
and Pa.vi Duerks.e11 

Disposition 

Pa.ul Dverl.sev, etY\d John 
Mc..C \usle'j w1 I\ e'Ja.\vate 
po.s.s.d;i Q CllV~e.~ '> svc.h as 
p i ~ t;. ~ Cl c.. ho. vnc.+ er- ) 
se\ec.t-ed w°':ve\~V\~-t.~) 
i "t e, e. \ e Men+- co rrecn on) 
o.\'\d ~4\\bmt,on rans,e. 
D1screpaV1C.leS. \.....,e,e net 
l,a.J enovJ~ t-o a.rfec.+-
s; 4\V\~ \e. res vl i c,.. 

.. 
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Analytical Services 
Anomaly Report 

BHI-00932 
Rev. 0 

Number: 3<i ......;;. __ _ 
Date: 3/7;y q h 

Discrepancy 
In +he. ar'\al~s,s For .re? Me..+-a\<;. 
a. soil LC..<; wa.s substdvted 
fur the ~c stc,."'c)qrd of'\ t-he 
F-ol\.c"v, ~j da~ ~ : 

2/-Z-~/CjCv 
2,./2,9 /a,~ 
3/c,/q& 
3/\"3/0.G 
3/1'1 /qe, 

Approvals 

Customer (If Applicable) 

Corrective Action 

None. 

' 

EAL Man.ager 

~ff Jw/:1m 11. 7 . I /7 

BHI-EAL-002 

Prepared By: John McC\usk~ 
o.nd Pcwl Overkse~ 

Disposition 

A1),.\'1st- wt\\ run -the. &C.. 
~tando.rd.. foe a\\ ba.+c.h~.s 
f<v M ~o '-v o " . 
E.va.\va.ho" o F- ct-he.f &C 
- .. .. C\S. the. s:o( I LCS 

TV\ a. t-0 '(_ c;. p , ke s 
indtca td acceptable &C. 
fv r , h e Ga h:h es 'n 
'f.. ve<; t, OY\ . 

EAL Manager 

D-67 
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SHALLOW SOIL RESULTS FROM QUANTERRA, INC. 
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APPENDIX E -- CONTENTS 

SAMPLE AND DAT A MANAGEMENT ADMINISTRATIVE VERIFICATION 

BHI-00932 
Rev.0 

W0903-QES .. ... . .. . .......... . .. .... ... ..... . .. .... . .... . .. .. .. .. ...... . . . E-5 
Metals . ...... ... . .. .. .. . . .. . . .. . . .. . ..... . . .. .......... .... . .... . . . E-23 
Chromium VI . .. ... . . . . . . . . . . . . .. . . .. . .... . ... . ... . . . . .. .......... .. E-35 
Wet Chemistry .. ... .. . ....... . ... .. . . ....... . ... . .... . ... . ... .. ..... E-39 

SAMPLE AND DA TA MANAGEMENT ADMINISTRATIVE VERIFICATION 
W0907-QES . ... ... . . ....... . ... . .. . ......... . . . .......... . . .. . . ..... . ... . . E-43 

Metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-63 
Chromium VI . . . .. .......... . ... ... ..... . .. . ........ .. .. . ..... . ..... . E-77 
Wet Chemistry ..... . . . ....... . ... . ... . . . . .. ..... . ....... . ... ... ... .. E-81 

SAMPLE AND DAT A MANAGEMENT ADMINISTRATIVE VERIFICATION 
W0915-QES ... . ...... .. . .. . ... .... . ... .. . . .. .. ... . ................. . ... . .. E-85 

Metals ...... .. . .... ........ .. .. . .. . .... . . .. .... . . . ....... . ....... . E-1 03 
Chromium VI . ... . .. ..... . ............. . ........ . . . .... . .... . . . .... E-1 15 
Wet Chemistry ... ? • • , • • 

.. 
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SAMPLE AND DATA MANAGEMENT VER-B96_199 
ADMINISTRATIVE VERIFICATION FORM VerHicat i on Nuti>er 

VERIFICATION DA TE: 5/1/96 

PROJECT: SOILS FIELD SCREENING 
183-H PHASE II 

PACKAGE ID NUMBER: W0903 

VERIFIER: JEAN M. MARSHALL ✓~ --.. ~~ / /. 
SAF NUMBER: B96-060 / 

SOR NUMBER: NONE 

SAMPLE NUMBERS: BOH6V8. BOH6V9 , BOH6WO . BOH6Wl 

DATA PACKAGE DEFICIENCIES: 

WITHIN THE FOLLOWING SUBSETS NO DEFICIENCIES WERE FOUND: 

WET CHEMISTRY 

METALS 

CHROMIUM VI 

DATE DERCIENCIES TRANSMITTED TO LAB: 

.. 

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED: 

DATA ADMINSTRATIVE VERIRCATION CLOSED: 5/1/96 JMM 

E-5 
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Rev.O 

Analytical Data Package Prepared For 

Bechtel Hanford 

Chemical Analysis By 

Quanterra Environmental Services 
St. Louis Laboratory 

Sample Delivery Group Number: 

- BHI IDENTIFICATION NUMBER 

B0H6V8 
B0H6V9 
B0H6W0 
B0H6Wl 

E-6 

W0903 

QUANTERRA ID NUMBER 

10378-001 
10378-002 
10378-003 
10378-004 

-. 

0001 



f:l71 zc~H1J ·,uo-,· 
l B~J;., flUl!!rt,l!}J 

Quanterra Incorp/JT'ated 
13715 Rider Trail North 
Earth City, Missouri 63045 

314 298-8566 Telephone 
3 I 4 298-8757 Fax 

Bechtel Hanford lncmporated 
P.O. Box 1970 
Richland, Washington 99352 

February 23, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.122 
February 20, 1996 
Four (4) 
Soil 
W0903 
Summary 

BHl-00932 
tjpuanterra Rev. 0 

Enrironmencal 
Semc:rs 

APR 1996 ... 
RECEIVED ! 

Data ; 
Log In ~ 

->°?_ . <'d' 
~~ -~" . ~€;>-,.-,.,- ··.·.<., / ~(..,"".c..- ;:_.,,,,,../ 

On February 20, 1996, four (4) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID's: 

St Louis ID 
10378-001 
10378-002 
10378-003 
10378-004 

WHCID 
BOH6V8 
BOH6V9 
BOH6W0 
BOH6Wl 

II. Analytical Results/ Methodology 

Richland ID 
60224301 
60224302 
60224303 
60224304 

Matrix Date of ReceiQt 
Soil fJ2/20/96 
Soil fJ2/20/96 
Soil (ll.120/96 
Soil fJ2/20/96 

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: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0. 
Hexavalent Chromium by EPA method 7196 was performed by QTESRL. 
The data is included in this package. 

E-7 
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Bechtel Hanford Incorporated 
February 23, 1996 
Project Nwnber: 550.122 
SDG: W0903 
Page 2 

ill. Quality Control 

11)' ,euanterra BHI-0093 
Environmenral Rev. 0 
Services 

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

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 

V. Comments 

Metals 
The recovery of the Matrix Spike Duplicate for Arsenic (144.9%) was greater than 120%, 
therefore all data was flagged with an "N ". The Relative Percent Difference was greater than 
the suggested QC limits of 20%. See NCM # SL-2497. 

Wet Chemistrv 
... 

The Relative Percent Difference could not be calculated due to the values being below the 
detection limits for sample 10372-001 on the Fluoride analysis. 

E-8 
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BHI-00932 
Rev.0 

Quanterra 
Environmencal 
Services 

I certify that this data package is in compliance with 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: \ \priceS\abbydave\hanw0903 . nar 

,. 
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LABORATORY NONCONFORMANCE MEMO (NCM) 

PIIO.leCT ID (Nll11WN11n-,. 
Nell NTIAffD IIY ~h 
P~): 
SAIIPl.E NUla0(8) Aff!CT!D: 1o;1a:- mt -?eo=f 
A"IA: • ,..IMC 

• ORGEXT 

• INORGPREP 

• OTHER: 

• GC 

• Hfll.C 

• GCMS 

•----

CJ GIN CHEM • IIOASSAY • METAL.$ • RolOl00el • GEO • COUNTING 

•--- •---

• 1H • DATA YeRFICATlON • REPORTING 

•----
NONCONFORMANCE Fcheck annrooriate ltemtsll: 

1. • 
2. • Holding time• :..,.. l>f --- a8¥S due 10: 

2.1 . CJ CAT'eGOR"fl: 0utol! l- _, C-. 

u . • CAffOORY~ I 111 -, D pm-.. 

• WOltl beclllag • il!IINNnt flikn 

• cornmunicaDOn • OltlS (Me •10) 

a CJ CAffGORY .. l mh Wit It.,.. 

Z.l.l . • QA,0C: 

•~ • lp,ilalWCl)Ve,-

2U. • CONFIRIIATION: 

• inlamal __,_ 

• 
CJ secona C0IUffln • CJ c:cntammatlOn c:neck 

• 011W(MeS10) 

2.11. • OIUIT10N: 

CJ avwcalitnllon 

• OO.(INS10) 

2.U • OTH&t: , ... '""' 

4s 

l. • S..... ic.t can,,,, UHClla.W'a•,saa: 
no~ or,..,.,,_~ 

4. • 0Cd.-l9GCINGl0aierltoulllded. 

~n-..,a~ • ~limitl 

I. • lncon'9Cl c,rocaau,w(I) UMCS. (S- •10) 

L • 
1. • 
L • 

Invalid~ cati«ntion. (S- •10) 

11l001Tac:tnl1C01, ..... CS... reoc,r19d 10 Client 
1s.•10) 

Reponaa oe.c:11011 limrt(I) lligller tnan: 

• metnoaWMS • QAPP limrts 

• C0ffll'acl ll'l'ltS • otner c- s t O) 

Due 10: 

• san.-mmnx • insufflc:ient samoie 

• ~ • 01'1mr(SNS10J 

14"5 c; !J ) ~l1~ :;> \ ~:°~ 
'' ~(p 

t~ • ~1C~o•~--~~•~t~P~!!!!:_c. ___________________________ _j 

NOTIFICATION [check appropriate item(sU: 

•-ici7' Clienr noor.t c,y (name w dlll!:,l »I z4'2.?a {'t (,., z.0 Clienr1 nan. _____ ano '"°°"se 

~inWW-. _lJ t,yFAA a-~vo OU.(uplall) 

procmu ·aa11· 

FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2 

E-10 

• ,_. 
0 Otfter(exc,ta,,. , 

0005 



BHI-00932 
Rev. 0 

LOG~ SL-~ 2.. 7'-1 7 l)elJe 2 of 2 

CORRECTIVE ACTION 

• ltOOTCAUA: I/ __ 
- - --

~ _/,,.. .. ., -,;;=..-&rt. 

• COltRECT1VE ACTION: 

-.SJ,,,~ / l"l ~ ,t ~ 
ii v 

I ~11011~ .ACTION TO: I 

• ACTIONS TO PltEWNT "!CUIUll!NCI!: 

~ 

FIRSTLEVEI.SUPEMSOR: ~::;........;.._-....;:e.e,,::;.;;::=-.;::.------
R!Sf'ONSIBLE MANAGER: 

QC REVIEW 
a NONCONFORMANCE • DEFICIENCY 

• FURTHER ACTION REQUIRED: 

INITIALWff * a ~ -J.~ .r;, (P 

lftlALIID,lft-ef/1 Q (J~ -~~ 9-, 

lffllLIIDAff~(' 6 ~ ..:,1 .7 f.. 

DATE!------

:a RERUN 

_________________ ASSIGNEDTO: _________ _ 

QC COORDINATOR: 
2.-2.J-Jt' 

DATE!------

CORRECTIVE ACTION VERIFICATION 

• VERIFIED • CANNO_T VERIFY (soec:dY IUIOII) 

REASON: 

NCM CLOSURE 

QC COOltDINA TOA: DATE!------

• l'ftOJECT FILE 
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auanterra February 21, 1996 11:42 am 
Accl>l.rlt: 10722 Project: 550.122 Ouanterra·Richland OAS No. 550.122 Rev. o 

~

Master Sa~le Login: 1037,8 j 
Project Manager: W. Price 

Draft: <9 Entered and Reviewed by:-~~..::;~~..;:;.~--- PH Review: JJk)'/(~J!L• 
S1111ple Header Teq>late: 0 
S1111ple No. 

Cmnents 
I Container Type 

Data: 

Cl tent ID 

10378-001 IOH6V8 
RICHLAND I. D. 60224101 

1 QI· Gla11 Jar-201 
1 GN · Gla11 Jar·120ML 
1 
1 

10378•001DUP IOll6V8 
RICHLAND I. O. 60224301 

1 GN • Gla11 Jar·120NL 
1 

10378•001MS B0116V8 
RICHLAND I. O. 60224501 

tT1 1 QI· Gina Jar·2oz 
,!... 1 GN · Gla11 Jar·120ML 
N 1 

10378·001MSO B0116VI 
RICHLAND I. D. 6022U01 

1 GU· Glue Jar-201 

10]78-002 80116'19 
l I CHLAND I . D. 60224502 

I 
1 GU· Glass Jar·2oz 
t GN. Gl111 Jar·120ML 
1 
1 

10378·003 B0116WO 
RICHLAND I, D. 6022450] 

1 GW · Glass Jar-201 
1 GN · Gla11 Jar·120NL 

O t 
0 1 
0 
-.,J 

3*aS8111ple has not been rad screened. 

C·Matrta 

Analyal1 

AS/7060/Qlt 
fl/JOO.O/Q4 
N03/]00.0/Q4 
PN/IT/04 

FL/]00.0/Q4 
N0]/]00.0/04 

AS/7060/G4 
fa.,'.S00.0/04 
N03/300.0/Q4 

AS/7060/04 

AS/7060/04 
fl/100.0/04 
N0]/300.0/~ 
PM/IT/04 

AS/7060/04 
FL/300.0/04 
N0]/]00.0/04 
PM/IT/04 

Soil 

Soil 

Soll 

Soil 

Soll 

Soil 

Date: Collected Received Due Shipper 

Claas Preservative Anal. Due Date Hold Date Site 

12·FEB·96 10:22 20-fEB-96 10:22 22·fEB·96 FED-EK 

s 
s 
s 
s 

COLD 
COLD 
COLD 
COLD 

22·FEB·96 
22· FEB·96 
22·FEB·96 
22·FEB·96 

10-AUG-96 T2A 
11·MAR·96 T2A 
14·FEB·96 12A 
10-AUG -96 T2A 

12·FE8·96 10:22 20·fE8·96 10:22 22· FE8·96 FED·EX 

s 
s 

COLD 
COLD 

22·FEB·96 
22·FEB·96 

11 ·MAR·96 T2A 
14·fEB·96 T2A 

12·FEB·96 10:22 20·FEB·96 10:22 22·FEB·96 FEO·EX 

s 
s 
s 

s 

s 
s 
s 
s 

s 
s 
s 
s 

COLD 
COLD 
COLO 

22· FEB·96 
22·fE1•96 
22·fEB·96 

10·AUG · 96 T2A 
11·MAR·96 T2A 
14 · FEB·96 12A 

12·FE8·96 10:22 20·FE8·96 10:22 22· FEB·96 FED·EK 

COLD 20·fEB·96 10·AUG·96 T2A 

12·FEB·96 10:50 20·FE8·96 10:22 22·FEB·96 FED·EX 

COLD 
COLD 
COLD 
COLD 

22·FEB·96 
22·fEB·96 
22·FEB·96 
22·FEB·96 

10·AUG·96 T2A 
11 ·MAR · 96 T 2A 
14·FEB·96 T2A 
10·AUG·96 T2A 

12·FEB·96 10:50 20·FEB·96 10:22 22-FEB-96 FED·EX 

COLD 
COLD 
COLD 
COLD 

Page 1 

22·FEB·96 
22· FEB·96 
22·FEB·96 
22· fEB·96 

10·AUG· 96 T2A 
11·MAR·96 T2A 
14·FEB·96 T2A 
10·AUG·96 12A 

Rad Category Rad Sa~le No. 

(Container Nurbers:X filled) 

3• 

3* 

3• 

:s• 

R4703 · 004 

(215231:100) 
(215230:100) 
(215230:100) 
(2152]0: 100) 

R4703·004 

(215230: 100) 
(215230:100) 

R4703 · 004 

(215231:100) 
(215230:100) 
(215230: 100) 

R4703 · 004 

(215231:100) 

R4703·003 

(21523]: 100) 
(215232:100) 
(215232:100) 
(215232:100) 

R4703·002 

(215235 100) 
(215234 100) 
(215234 100) 
(215234 100) 



Project Manager: M. Price 

Quanterra February 21, 1996 11:42 am 
Accot.W'lt: 10722 Project: 550.122 Quanterra· Richland 0AS No. 550.122 Rev . O 

Haster Saq,le Login: 10378 

Draft: Final: Entered and Reviewed by: ___________ _ PH Review: ______________ _ 

S11111Ple Header Teftf>late: 

Sllllf>le No. Client 
Connents 

ti Container Type 
Data: 

10378-004 ION6W1 

tr1 
I -w 

C> 
C> 
c:, 
co 

RICHLAND I. D. 60224304 

, GM· Gla11 Jar-201 
1 GN · Gla11 Jar -120NL 
1 
1 

ID 

3*=Saq>le has not been rad screened . 

C·Natrht 

Analy1l1 

Soll 

AS/7060/04 
Fl/300.0/04 
NDJ/300.0/04 
PN/IT/04 

Date: Collected Received Due Shipper 

Class Preservative Anal. Due Date Hold Date Site 

s 
s 
s 
s 

12-FEB-96 11:12 20-FEB-96 10:22 22 -FEB -96 FED-EX 

COLO 
COlD 
COLD 
COLD 

Page 2 

22 -FEB-96 
22·FE8·96 
"22-FEB-96 
22-FEB-96 

10-AUG-96 l2A 
11 ·MAR-96 l2A 
14·FEB· 96 l2A 
10 -AUG-96 l2A 

Rad Category Rad S~le No. 

(Container Nurbers:X Filled) 

R470l -001 

(215237 100) 
(215236 100) 
(215236 100) . 
(215236 100) 

"-.\0 
~ -t.,,,I 
en =-~-
-,!-

~ 
c¥ 

~ 
~ 
'"-'.O 

·.cf-,,, 



Chain of Custody 
Record 
OIJA·• l24 ·1 

lo -~ 'ii l... 

1
~ ,~ Lvui,.'V 

Cl111nr 

AtJd,e.ss 
1-CL•~\ric 

Pro,ocl MdlliJ9BI 

lLf\ \..tffi { r 
ft1Jdµtum1.! N11111LJ,u fAltld CoUcJIFcu Numi,t1, 

r~~ 
s;;;. COntdi:t 

Came,IWayb,11 Numl>tl, 

Matrix 

1"' _ Sample I.D. No. and Description 

__ ,c:IC:..:°',c'':::.•-.;.;;c;..'s:...1-:.o'c..:•c.c•.:..ch-'-'u'-"-'-'mplB~-"n.ccaa,_y l>B:..:..crom~-""'-""";;.;;...;on-'-"-"one.;c:...lile_· .c:l _ __,1--------t-------+ 

U022L/-30/ &II~ /IB ( 1::--== 
Date Time 

Containers & 
Preservatives 

tTl ---- -- __ _ 2 I {; lf._1 _ . ---- . .,; -. . . r . "" 
,!... __ -:3 _____ utt!L __ ________ ___ 1__ ~=::-:- -/L~'f-......___-_ ~-~1 . 
~ .. _ 1v __ _± ___ v /p[ul_ ____ _ 

---------------------+------ -f-----1- - - - · - - --··· 

----- ------ --- --··- - . --··--------··-· . ·-· ·---·-··--

-------------------1----,------f--- ---·· - ·-· - - - ··-··· 

Quanterra 

l , 1l,N1111111,1, 

Analysis (Allach /1st,, 
f!l~Jf~ !i -~c:e ,~ 11eedetl_l 

1 ·1uin•lllllt 'lll;1/ 

\, •t I II 1· , 

1 11. 1111 c U 1 ·&1 ·,l1'1 I• N11111t11•, 

!-,4 220 

~age__ . ___ _ / _ _ ~! I 

Sp11c1JI l11s1111cl11111s 
Co11d1t1ons of Rt!1:t11pl 

--------,-------- ------'--------'---,--.---'--' --'--'---'---L--'--'--· - --- ··•···- --- -- --- . -· 
PosSJble Huatd /dMl11""'lion ~ / • ISampl~sposal 

0 Non-Hazard O Flammable [] Skin Irritant O Poison B llinknown IYAeturn To Cll11n( 
r~il1A;ounc1·1;;,..Requ,,dd·--··--·- - . ·• . ·- . ... .. --· 

~J/2i'ys CJ I~ Di!)'S lJ ?If!~~ . ~l~~r Qi ~1 ~~ {f ~ 
L!UJ! ,;J flit~ -- Ii~~ C/t, lr'i~ :{){) 

· ...I.Oare r,me 

[ . ] Disposal By Lab 

QC Roqu,rcnidlll ) 1Sµu, ·,tr1 

I A1ch1ve Fo, 

. 1 Relmqu,shed Br 

I 
0.il8 11mt1 .I Rece,~s,J Br 

Ct>mmsms 

fA lt!t? llldy l,, ~ .,sst!:t st,.,I ,I s,1111plth , llt' tc .1f, 1111C'1f 

Mv,1111s 1011ye1 11,,.,, .I ,1111111/1sJ 

,,.,,1 · 

1 -..11 -'i b 
,,.,,, . 

, .. ,,, 

l ,,11, · 

C, ~ -.,) 
, .. ,,,. 

'""' 

~ t:O 
(1) ::r: < ..... 
• I 
oo 

0 

'° vJ 
Iv 



lT1 
I -Vl 

0 
C> .... 
0 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Paga / ol / --

Dala Turnaround 
t-:C::-oled~::"'.'or~------..&----------r,C:;--:om=:-pa=-=n:-:-:y-;;C;:-on::l:--::act~---------------r:T~a-le-ph-o-ne-------1 X Pnorily 

Jon Fancher l.R. MIiier 509-373-9592 Normal 
Protect O..lgnaUon Sampling Locallon SAF No 

~1~8~~~B~H~ln~•...;.Pha~M_,;,;ll...;S;;,,;olla=..;F...;.le~ld ... S;;,,;cree;;;..;.;;~nln~,11L-. ______ t-:,~8-':-l-~H:-b~11:-ln_,:-•::-:-01_1, _____________ __,ooo-060 
lea Chell Ho. Field logbook No. ;--;M-::,t-.-hod-:-o-:-'.f S~h-;-lp-m-,-:nl ________________ _ 

Shlppad To 
Quanl•na 

SAMPLE ANALYSIS 

t,022/J.~ 
Slfflllla No. Malrlx0 

BoU l,l/J 01 s 
BoHl,Vr 02 5 

Offllla Property No. 

Pre•ervallon Cool 

Type of Conlalner PIG 

No. of Container(•) 1 

Volume 

Sr.t
Wotjo3 

Dale SIIIIIDl•d Time Samoled 

X' 
J/»J~ IDSo y 

/050 X 

1//J { 
\ . 

Cool 

PIG 

2 

)/ 

>( 

)(' 
I 

)( 

I . 
I\) t> I Uv 

Cool none 

PIG PIO 

1 1 

60~, Jo,.. I 

l})~~q 
3 4 

'J( 

y 

)( .y 
:y 

I 

~ - SlgnlPftnl Nunes SPECIAL INSTRUCTIONS 
1 

· Br L 1/IMf#•••.. R...._ av.,_ . o---- DalefTlme /,r,cJ 1 IC Anions, Fluoride, Nitrate 
~ >.~.... '3'.af..,._ .)'/&1JII. I~• M_K~«JIS .A.,_,L.h'L...~ ~-✓ z-,it 

6,jC, Dale/Time Y'Y.:::J By A-7'-~~•,, , , Ima YjC;)__ 2 A,.enlc 
.b. :..;:,...ai'!'YLl ,.._ ~ ~ ;z.;JO-,t;, / ?'};,.,.~~ ~_/_,,,,/,, -- ~-.?/J--f''5 

Nllnqulilled By Dale/Time Recalvad By --AlalefTlme ~ 3 Chromium 6 
,' (/ ';r _A£. r, ,' QO C ,,0/,;{_ 

Ralinqullhed By Dale/Time Recelvad By DatefTime 4 Activity Scan 

TIiie 

Disposed By 

Hand car,v on government vehicle 
BiH of Lading/Air Bill No. 

. .. : ' 

DaitefTlme 

Dale/Time 

........ 
s •Soll 
SE•&-.i 
SO • Solal 
SL•Sutue 
W•WIII• 
0 • °" 

l:~ 
~ 

~ 
=1;::. 
·...o 
,-...._..,2 

A • Air 
DS•OnanSoAo<lo 
Ill • On ... LIIJ'"I• 
J • J11tue 
Wl•Wt,e 
l • I at--! 
V •V•t.,•h•tu, 
X •'"~ 

:,:, 0:, 
(l) :::r:: 
<: -• I 

oo 
0 
'-D 
l.;J 
N 



tr] 
I -O"I 

Client Sample Screening Results 
20-Feb-96 ' ' 
CLIENT CODI! ID MATRIX UC'DVED Dl!Tl!CTOR ACQDATE SAMPLE MINUTES CNTS A NET C'l'M A CNTS B Nl!T CPM B 

================= =-== =======-==== ==-=--=-----------=---=--==--····- --...::..·-= === 
BIii 00116JO 

l.lQUID 

l/20196 9:0:00 AM QUAD2 I A 2120196 1:00:21 PM 

l"c: 2117196 7:35:U AM 

80116J0 

8KG 

JO 

1000 

23 0.68066667 

16 0 .086 

1561 51.264667 

1002 
------------ ------- ---- ------- - -------·-···------

1.002 

2.0t: •00 Lall 
Ali 

IIE-02 l~I 

Aal Dale: l/20196 

,,..,: 0.1 

Btu BOH6n 

Aal o.ae: 2120/96 

,,..,: 1.4 

BHI BOH6JI 

Aal o.ae: l/20/96 

,,..,: 09 

em BOH6KO 

Aal o.ae: 2120/96 

,,..,: 4.1 

BHI BOH6VI 

Alli Daae: 2120196 

Ppl m1: 80.l 

20-Feb-96 

T .. Sa, .U.1 I .OOE.00 , I .OOEt-01 

ml 

Alp; (D,-t U0E-0 I 

1kt; .u.): I0lEt-02 

(uC'II I .26t:-O, 

Sa): 4.59E-01 

UQUID 

UIIIII: L 

l/201969:45:00 AM QUAD2IB 21201961:00:21 PM 

2117196 7:15: U AM 

DOH6J7 

8KG 

(pCII l .26Et-OI 

Ljc): 4.59E+01 

30 

IOOO 

6 

41 

± 2.2Et-01 CAT 
I 

± I lE•0l 

0.IH 

0 .0-111 092~ 
---- -- ·-·-- ·-· ·-· - ··- ·- - - ·- - --------- -- - - - · -· -- -- ·· - - . 

T .. Sa, Ali: I .OOE.00 , I .OOEt-01 
/ 

Ualu: L ml 

Alp; (D,-t 4.6'£.01 (uC'II 2.10£-05 (pCI/ 2.I0Et-01 ± 2.lE•0I CAT l .lt:•00 I.all 

.u.): 9.,7E-GI 
I / 

/ Ali lkl; S.): 4.llE-05 •~e): 4.31Et0I ± l .9E•OI 1.21:: , 00 ·~· 
l/20/96 9 :45:00 AM QUAD2IC 2120/96 l:00:2I PM BOH6JI 30 l 0.00966667 17 0 .ll9ll11 

I.IQUID Bq: 2117196 7:15:15 AM 8KG IOOO )7 0 .057 K'>~ 0.¥94 

··---- ·-- -- - - -
T .. Sa, Ali: I .OOE.00 . I .OOEt-01 Alp; (D,-, 1.14E-02 (uC'II l.21E-07 

llalla: I. 
/ 

ml Ud; A'1): 6 6l[-01 Sa): l '>llr 111 

2120196 9 :0 :00 AM QUAD2ID l/201961:00:21 PM 80116K0 

LIQUID l"c: 2117196 7:35: U AM 8KG 

Toe Sa, Ali: I .OOE.00 , I .OOEt-01 Alp; (D,-1 I .OE.00 (uC'II 6.'5£--05 

Ualll: L ml Bd; Al.>: I .IIE t-02 Sa): l .48E-03 

SOLID 

2120196 9:45':00 All QUAD22A 2120196 l:00:2, PM 

lil 7196 7:33:21 AM 

BOH6VI 

8KG 

Toe S.. Ali: 4.50E-t02 

Ualb: I 

, , l .02E+0I 

mg 

Alp; 

~•; 

(Dpin/ , .15Et00 

A'1}: 7.81E•OO 

(uCI/ I .J0E-02 

Sa): 1.9111:--02 

(p(.'\' l .lKE-01 ± I llt::t-01 CAT l .0t:,0I ..... 
I A .. 

1~1), l 9Ht: 101 • I Nl·: 1111 I 1r,uo 

·~· 
30 0 I 1'41llll 2191 9U92 

IOOO 79 0 .079 1001 I 0011 
------- -- -- . ---- -- ----

(,at 6.,5Et-OI ± 2.7Et-OI CAT J .IE-01 Lall 
I / Ali Lie>: I 48E+01 ± I 6E+0l 59£-0) 

1.11 

JO 

IOOO 

21 0 .882])))) 141 J 94111))] 

" 
(,at 2.19Et-OI 

I.le): 4.40Et0I 

0051 985 

± 7. IEt-00 CAT 
II 

! 4.7E•00 

0 985 

l .7t:•OO Lall 

llE •OO ~ 

I 



tr.I 
I --..J 

CLIENT CODE ID MATRIX RECEIVED DETECTOR .U.'QDATE SAMPLII!. MINUTES CNTS A NET CPM A CNTS B NET CPM B 
=========================:===·.-:=.::::·:·.::::::.:==::::..::===-: .:_:::.~ -:::=:::-

DIii 80116 V9 1110196 9 45 :00 AM QUAD2l0 l/10196 l :00:H PM 80116V9 

BKO 

30 

l000 

47 150466667 1 SO 7 19') l))j 

SOLID 2117196 7:15:21 AM 61 0 .062 Bq: 

, 9 .05Ettll 

m1 

-------·--··· --·------·· -----------··- - - - ·--·· -
AN Dau: l/10/96 

,,..,: 90.5 

Toe Sa, Alt: 4.SOE+-01 

Ualll: I 

BHI BOH6WO l/10/96 9:45:00 AM QUAD22C 

SOLID Bq: 

ANO.le: J/l0/96 ToeS.,AAt: 4.SOEtOJ , l.011:::•02 

Ppe .. 1: IOU Uallt: I mg 

Alp; (D,-, 9.26£~ (IICII 2.0IIE-01 

Bd; Al4t): UIE•OI Sa): l .JBE-Ol 

2/20196 l:00:2' PM 80H6WO 

l/17196 7:15:23 AM 8KG 

Alp; (1),.., I 49Et00 (11( .\1 U7IAJ1 

Bd; Al4t): 6.l4Et00 Sa): U7E-02 

BHI 80H6WI l/10/96 9 :45:00 AM QUAD22D 2120/96 3:00:25 PM 80116WI 

8KG 

AN Daec: 2120/96 

Ppt•c: 75.l 

20-Feb-96 

SOI.ID 

Toe Sa, Alt: UOE«l2 

Uallt: I 

Bq: . l/17196 7:3' :21 AM 

, UlEttll 

m1 

Alp; 

Bd; 

(D,-, l.lOE+-01 

Al4t): 4.l9Et01 

(..0, I.OlE-01 

Sa): I.IBE-01 

<,(.'II 4.61Et-OI .t 7.7Et00 CAT 

•-111: 7.SlEtOI ± 5.5E•OO 
II 

)0 9 0.25 117 

l000 so 005 926 

(pl.11 6.611:tOO .t 4111::tOO t:AJ 

I.Isl: 2.121::,01 ± l .5t:tOO 
I 

)0 

IOOO 

200 6.59966667 695 

927 67 

(pCII 2.27Et-02 

I.le): l62E • 02 

0 067 

± UE•OI CAT 
Ill 

± I IE•OI 

0914 

1. IEtOO ..... 
Alt UEtOO 
1~1 

l .974 

0 'Jl6 

76t:•OO ..... 
l .St:•00 Alt 

22 .239667 

0927 

2 lE-01 

l 81:-01 

J 

•~1 

~ 
en 
.'.'.l;;::-
~ 

• l"-l 
~ ~-"° ca 
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02/18/98 14 : 2!1 1"509 373 ss,o E.AL.i0-013.X2-lO BHI-00932 ; 00 l 
- Rev. 0 --- · 

GROSS RADIONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratory 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer 10: 

~ 10: 

.# ~'11.q, 
io'f\ o-1' 1.-V . r:, I,) 

B0HY6T4 
EAL01915 

2.49E+01 
1.62E+01 

4.1 lE+0l 
2.15E+01 

9 .94E-03 

SOILS 
Pass screen 
Fail screen 

Other's at 50 pCi limit 
Pass screen 
Fail screen 

Calculated Beta Total Activity (pCifgl 
Calculated Alpha Total ActivitY (pCiig) 

Calculated total ac:tivitv pCi/g 
Calculated total activity error 
Calculated total activity MDA 

(XI 
( ) 

( ) \ 
(X) .... 

..J 

'-.... 

SCNen •-mple beHd on Ix l 99-Tc or ( ) 90-Sr for t:Jeta activity. 

The screening for oth•'a is baNd on IO pCl/g I.ca end Alpha, and 2 pct/g Alpha Including e• 2 sigma en-or. 

A P••ed for hie indicatH that the aoil 1emple contained I•• then 200 pCl/t total redloec:tivity of which 

I•• than 20 ,CUa i1 from llpha emmlng r.dionuc:lidea. For c:o,,aen,au1:n, a failed sctffn may ei10 r,ave one 
or mon ot the foUowinci oharectelinoe: TIM a,m of the total ga,rma IIC1ivity decec:iec:t In the loii is abow 
• ,,cv,; Beta emiNion from ihe blA ..,.ie ia found above the nniral Hanford 1oll baoqround (c:orrnponcing 
to approximately • ,,cv, b-Ml., 100 pt:11, T..-); or Alpha em!Nion from the bulk 1oll i1 found 1t:1ow d'I• 
nsn,ra, Hanford soil background loorre..»0ndir19 to eppruimlmly 10 ,,cv, Am-241 ), Natutally cc=urin; 
radionudldaa common to Hanford 1oi, ut1luffl. and CarDOn-14 ara "°' Included In the 1crNnin; m•uurem1nt. 

Radiological Anilvst ~"2 
Albert I. Davia 
Aadiologjca.l Manager 

Pia• 1 
E-18 

.0.013 

or !I Ill 
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~ 
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fl7 '1t'~l. ~ ?U(}Q l i J,,), "f i\,h, '- Li,.-

FIFt 1 

SAMPLE CHECK-IN LIST 

BHI-00932 
WHC-SO\1-93-OO03 Rev. 0 

Rtvision 4 

Date/Time Received r,<{J-flC::: Client Name __ ...,.,~ ........ £--.... (_):_~--
Project/Client f B fl (p ~tJ&O Batch or Cu• f --~~---

- Cooler IO (if noted on outside of eccl er) ____ <c...::=J?~:.:Z=.J~c)~----

1. 

z. 
3. 

4. 

s. 
6. 

7. 

8. 

Condit1on of shipping ccntaf ner? 0 • I( , 
·custody Seals on c~oler intact? Yes· W No (] 

Custody Seals dated and signed? Yesr Ho [] 

Chain cf Custody record is hped c:, inside cf c·ocler 1 id? Yes [ ] No ¥ 
Vermiculite/packing material is: Wet ¥cry [] ________ _ 
Each sample is in a plastic bag? Yes [] No [] 

Number cf sample containers in cooler: _____ '3=-_2.....,., ______ _ 
Suiples have: ~ tape 

4 custody seals 

_ hazard labels 

_ appropriate sample 
hbels 

9 • . Samples are: .;x in good condition _ lultfng 

_ broken have air bubbles 

_ other · C 
10. Coolant Present? Yes yNo [ J Su,ple Temp1ratu" -f""t? 
11. The following pap1rwork should b•_ ~unt1d for (N/A 1f not app11cab11): 

Chain of Custody f(s) 1/i- ,. 
Request for Analysis f (s) t. i 

Atrb111 I _____ ,.._'--- Carrier $ 
12. Have any anomalies bean identified above? Yes [] No,$ . 

13. Memos have been 1n1thted far all ancmal tas iduttfitd above? Yes [ ] 

Printed Nm/S1gnaturi~ 

E-19 001 4 . .. ; ; . 
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,C: 002 

GROSS RAOlONUCLIDE SCREENING SAMPLE ANALYSIS REPORT 
Radiometric Laboratcrv 
Environmental Analytical Laboratory 
IT Hanford Co. 

SOILS 
Customer 10: B0HY6T8 Pass screen 
EAL 10: EAL01919 Fail screen 

( > 
(X) 

BHI-00932 
Rev. 0 

ol + 201t.n--

~~ 
•"'- ..,,.,_ 

Other's It 50 pCi limit 
~'7wl Pass scrHn I ) 

Cl> 

9.59E+01 
1.89E+01 

1.15E+02 
t .82E+01 

9.94E·03 

Fail screen 

Calculated Beta Total Activity (pCi/g) 
Calculated Alpha Total ActivitY (pCi/g) 

Calculated total activity pCl/g 
calculated total activity error 
<:alculated total activitY MCA 

!X) 

Screen Hmple beHd on ( x I &I-Tc or ( } 90-Sr for bet• ectivitv. 

The ac:r•ening for other ·, ia b•Hd on 60 pCVg Beta and Alpha, • nd Z pCI/; Alphe including th• 2 1i;m1 error. 

A pNHci for Sele indicr.n that the eoil •arniM• contained In• tt,•n ZOO pCl/9 total radioactivity of whic:h 

, ... m•n 20 pCl/9 ie from alpha emmtno radionuc:lidH. For C:O,..f'YIIC•m, • failed •c:rNf'I m•y aleo haw on• 
or more of the following c111r•~1rieiie11: Th• wm of t..,• toiai gamma ac:Uvity detected in the 10i1 I• IDov• 
• ,ct/1; Beta •rni •• ion from ma bulk • ampf• i1 found •ocrw OIi natural H•nford 1oil beckground (corrnpondin; 
ai appro,amataly • pCI/, ~ o, 100 pCI/, T..U); or Alphe emiuion from the b\llk •oil 11 founci ebove th• 
naiur•I Hanford •oil b•ci{;round (COffNPOndin; to appruimately 10 ,,CV, Am-241). Naturally C"1olring 

r•dionuclidN common to Hanfol'd eoil, unlum, •nd Carbon-14 111 not included in tho ,c,..nin; m• aurern• nt. 

Page 1 

E-20 

Albert I. Davia 
Radlalogical Man,ger 

001..5 ... . .. 

Au'! 
41. 



OVllSIYIS 

GROSS RAOIONUCLJDE SCREENING SAMPLE ANAL YStS RE?ORT 
Radiometric uboratorv 
Environmental Analytical Laboratory 
IT Hanford Co. 

Customer ID: 
EAL 10: 

I ,._JO 
/ "O ' eio"" 

..i(g~~~, 
iori 

G~o-ql 
'1,.• 

80HY6T6 
EAL01917 

1.16E+02 
.3.22E +01 

1 .49E+02 
5.66E+01 

9.72E-03 

SOILS 
Pisa screen 
Fail screen 

Other's at 50 pCi limit 

( I 
(XI 

Pass screen ( I 
Fail screen (XI 

Calculated Beta Total Activity (i:,Ci/g) 
Calculated Alpha Total Activity (i:,Ci/g) o( ? 

Calculated total activity pCi/g 
Calculated total activity error 
Calculated total activity MCA 

Cl UU.J 

BHI-00932 
Rev. O 

SctHn ,ample baHd on ( x I 99-Tc or I l 90-Sr for bat1 activity. 

The Kr9ening for other'• ia baHd on 60 pCl/g Ina • nd Alpha, •nd 2 pCllg Alpl-.a ineludin; the 2 1i;m1 • rror. 

A paued for .... indlc:aua that: the •oil umpi• oomained la• tnen 200 pCl/1 total radioac:iiwy of whic:h 

IH• than 20 11C111 i1 from alpha emmlftG radlonudldN. Fo, c:onnrva1ilffl. 1 failed acrHft may elao have on• 
or morw of the following c:harac:terieac1: Tha •um of tti, total gamma •GtMtV d•t:acud in me 10i1 ie ebove 
• ,c;I•; B•te emie•ion from Ula bwk sample i1 found above the naturel Hanford Nil background (c:orrNoanding 
to approxim•t:ely • pCV, ~., 100 pCV, r.-1: or Alphe lfflinion from die bulk 1oil i1 faund ebove dll 
natural Hanford •oil badtground (c:atrn1Mnding to •pproxim•t:• iy 10 pCV, ~2411. Naturally accuring 
redionuc:lid11 c:ommon to Hanford 1oll, tri1lum, and Ca,t,on-14 •re no1 included in m• 1c:rNnin; meNUrernent. 

R1diol0glcaA Analyst 

Page 1 

E-21 

~ 
Radiological Manaoer 

00 16 
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METALS 

.. 

E-23 

" 

BHI-00932 
Rev. 0 

0018 



t}puanterra BHr-oo9: 
Rev. 0 

£mironmenr3/ 
Guanterra•Richlend Sen·ices 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.122 
Cate9ory: As EPA 7060 Saple Date : 02/12/96 

Method: EPA 7060 Receipt Date: 02/20/96 
Matrix: SOLID Report Date : 02/22/96 

Client Guanterra Blank s-.,Le Prep. Analyses Detection 
ID ID Analyte CAS Nuar N- Date Date Result Unit Qual. Limit Oil. 

BOH6V8 10378-001 Arsenic 7440-38-2 QCBLlc:91997· 1 02/21/96 02/21/96 10.7 MG/KG Z.1 2 

80H6V8 10378·001MS Arsenic 7440-38-2 QCBLlc:91997·1 02n1/96 02/21/96 117 XREC 2 

80H6V8 10378·001MSD Arsenic 7440-38-2 QCILlc:91997·1 02/21/96 02/21/96 145 XREC 2 

BOH6V9 10378-002 Arsenic 7440-38-2 QCBLlc:91997·1 DZ/21/96 02/21/96 1.5 MG/KG 1.0 

. BON6WO 10378-003 Arsenic 7440-38-2 QCBLlc:91997· 1 02/21/96 02/21/96 1.8 MG/KG 1.0 

BOH6W1 10378-004 Arsenic 7440-38-2 QCBLlc:91997·1 02/21/96 02/21/96 4.7 MG/KG 1. 1 

Ill QCILlc:91997 • 1 Arsenic 7440-38-2 QCBLlc:91997 • 1 02/21/96 02/21/96 0.10 MG/KG u 1. 0 

NA QCLCS91997·1 Arsenic 7440-38-2 QCBLlc:91997· 1 02/21/96 02/21/96 97 XREC 20 

1l 

E-24 0019 



o.713r:un zn1·"> 
J "IT!U,, " ,JIU{ 

U.3. EPA - CLP 

1 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 
INORGAN:: ANALYSES DATA SHEET 

B0H6V8 
Lab Name: QUANTERRA_MO Contract: 550.122 · Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 

SAS No.=----=----.- SDG No.: W0903 ___ _ 
Lab Sample ID: 10378-001 
Date Received: 02/20/96 Level (low/med): LOW 

% Solids: 95~ 

Concentration Units :·..:g/L or mg/kg dry weight) : MG/KG 

CAS No. Analy-ce Concentration C Q M 

7440-38-2 Arsenic 10.7 - N F - - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -.. - -
- -
- -
- -

Color Before: Cla:::-.ity Before: Texture: 
Color After: Cla:::-ity After: Artifacts: 

Comments: 

?ORM I - IN 
SW-846 

E-25 0020 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 · 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA S.;..MPLE NO. 

B0~6V9 

- Lab Code: ITMO Cas-e--=N~o-.-=----
Matrix (soil/water): SOIL 

SAS No.=-___,,..~ SDG No.: W0903 
Lab Sample ID: :037=s--~0~0=2-

Level (low/med): LOW Date Received: :2/20/96 
% Solids: 97--:--J" 

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

CAS No. Analyte Concentration C 

7440-38-2 Arsenic _____ 1.5 

Color Before: 
Color After : 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

E-26 

Q 

N 

.. 

M 

F 

Textur: : 
Artifac:::s: 

SW-846 

0021 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES D~TA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6W0 

·Lab Code: ITMO Cas_e_N_o ___ : ___ _ SAS No.=-.....,,..---.- SDG No.: W0903 ___ _ 
Matrix (soil/water): SOIL 
Level (low/med) : LOW 
% Solids: 97-:g 

Lab Sample ID: 10378-003 
Date Received: 02/20/96 

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

CAS No. Analyte Concentra:::.on C Q M 

7440-38-2 Arsenic l.8 - N F - - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
-
-
- .. 
-
-
-
-

Color Before: Clarity Before: Texture : 
Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 
SW-846 

E-27 0022 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6Wl 

Lab Code: ITMO Cas-e-=N_o ___ : ___ _ 
Matrix (soil/water): SOIL 

SAS No.:___ SDG No.: W0903 
Lab Sample ID: 1037~8---0~0-4-

Level (low/med): LOW Date Received: 02/20/96 
% Solids: 92-:S 

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

-· CAS No. Analyte Concentration C 

7440-38-2 Arsenic _____ 4.7 

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

E-28 

Q 

N 

1l 

M 

F 

Texture: 
Artifacts: 

SW-846 

0023 



97 I 3E~O. 2SOlJ 
U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev. O 

Lab Code: ITMO Case No.: SAS No.: SDG No . : W0903 ----
Preparati~n Blank Matrix (soil/water): SOIL_ 

1 Preparati~n Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) rat ion 

Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Arsenic 1.0 u 1.0 u 1.0 u 0 .10 0 u r-- - - - - -
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - - -
- - - - - --
- - - - - - -
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - --
- - - - - - -
- - - - - --
- - - - - --

I 
- - - - - - -
- - - - - - -

1 
- - - - - --

I - - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -.. - - - - -

I - - - - -
I - - - - -
I 
I - - - - -
i - - - - -
I - - - -

I 
-

- - - - -
i - - - - -

FORM III - IN 
SW- 846 

E-29 
0024 



U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6V8S 
Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

Lab Code: ITMO Case No.: 

Matrix (soil/water): SOIL 

% Solids for Sample: 95.2 

SAS )Io. : SDG No.: W0903 ----
Level (low/med): LOW 

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

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Arsenic 80-120 15.6408 10.7206 4.20 117.1 - F - - - - - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - - , 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -.. - - - -
- - - -
- - - -
- - - -
- - - .-
- - - -
- - - -
- - - -

Comments: 

FORM V (Par~ 1) - IN SW-846 

E-30 0025 



9713S40-2SD5 
U.S. EPA - CLP 

BHI-00932 
Rev.O 

SA 
SPIKE SAMPLE RECOVERY EPA SAMPLE NO. 

B0H6V8SD I 
Lab Name: QUANTERRA_MO ______ _ Contract: sso.122 __ 1 ________ 1 

Lab Code: ITMO Case ::Jo. SAS No.: SDG No. : W0903 ----
Matrix (soil/water): SOIL_ 

I % Solids for Sample: _95.2 

Level (low/med ) : LOW __ 

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

Control 
Limit 

Analyte I %R 
Spiked Sample Sample 
Result (SSR) C Result (SR) 

Arsenic lao-12o_i ____ l6.8088_j ____ 10.7206 

------1-----1-----------
_, ___________ _ 

-------1------1------------
_, ___________ _ 

------1-----1----------
_, ___________ _ 

-------l-----1------------
_, ___________ _ 

-------1-----1------------
_, ___________ _ 

-------1-----1-----------
_, ___________ _ 

-------1-----I------------ - I------------
------1-----1----------- - I------------
-------1-----1----------- - I------------

-----1-----1-----------
_, ___________ _ 

-----1-----1-----------
_, ___________ _ 

------1-----1-----------1-1---------

Spike 
CI Added (SA) %R 

I 
! 

Qi M 
! 

_, ___ 4.201_145 . 0IN l =_ 

-, 1------- •- ·--
- I----------- I------- I - . --
-, I 1- - --

- I----------- I-------
- I -----------1-------
- I -----------1 -------
- I -----------1-------
- I ----------1 ------
- I----------- I-------
- I -----------1-------
- I---------- I------
- I----------I------

- i--

i -,-
- 1-

-----1----1---------1-1--------1-1-------I----
I 

- i -
- i _ 

-----1----1---------1-1--------I-I-------I---- . 
i ------l-----l-----------

------1-----1-----------
_, ___________ _ 

I - •--------1-1------1----1-1-
- I ----------1 -------

------ l-----l----------- - I ----------1-1--------1-----
------1-----1----------- - 1 ----------1-1--------- 1------
------1----1----------1-1--------I-I-------I-----• - · -
-----1----1---------1-1--------1-I-------I----
------1-----1----------1-1---------1-1--------1----- 1 - ' -

--1===1=======1=1----=--=-=1=1=====1===1=!= ------1-----1----------1-1---------l-l-------l-----1- i -

------1----1---------1-1--------I-I .. 1----1-l-
-----1----1--------1-1-------l-l------l----1- ;-

------1-----1-----------
' 

I I l-l--1=1-1--1-_, ___ -----1-1--------- I ------1 -------------, -

-------1-----1----------- - 1 ----------1-1---------1------
------1-----1-----------1-1--------- - I -----------1 -------

- i --
! 

---------I------- I --------------1 - I ____________ , - ----------I-------

Comments: 

FORM V (Part 1) - IN SW-846 

E-31 0026 



U.S. EPA - CLP 

6A 
MATRIX SPIKE DUPLICATES 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6V8S 

Lab ::ame: QUANTERRA MO 

Lab ::ide: ITMO Case No.: 

Contract: 550.122 

SAS No.: SDG No. : W0903 

Level (low/med): LOW Matr~x (soil/water): SOIL 

% so:.ids: 95.2 

_::.-'-'"1.alyte 

As 

Control 
Limit 

20~ 

Percent recoveries: 

Matrix 
Spike (S) 

117.10 ----

Matrix Spike 
Duplicate (s= ; 

145.00 ----

-------·-
' ------_______ , 
' -------

-------·-

.. -------

FORM VI - IN 
E-32 

RPD Q M 

21. 3 F 

0027 



U.S. ~PA - CLP 

LABORATORY :JNTROL SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev. O 

Lab Code : ITMO Case No.: SAS No.: SDG No. : W0903 ___ _ 

Solid LCS Source: ERA -----
Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R 
Solid (mg/kg) 

Found C Limits %R 

Arsenic B2.S B0.2 40 :4 123.0 97.2 -- -- - -- -- -
-
-
-

V s ;,.vn. 
i tt, 1,,,,u~ ~., • .., , 

·~ u· ,· ... ,.1 ... ::., !:\ ti~ "t". ~ 11' 
.... t ...... . " •. 1 .... v, r1 , "·" .. 

-
"ti ai~h ~" "'I!~ l't~ r -
" lf: t'IL,l· \.: fl 

,..,,,.., 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- .. 
-
-
-
-
-

FORE VII - IN 
SW- B46 

E-33 0028 
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Chromium VI 

E-35 

.. 

BHI-00932 
Rev. O 
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Quan~ S(). ( BC/(, -tL:O 

BHI-00932 
Rev.O 

Senm CHAIN-OF-CUSTODY FORM 

ANALYSIS: CJ2 -t LP CLIENT: Bf-I.I 
SAMPLE DELIVERY GROUP: [L"i0 C/ 0 3 

LABORATORY ID CLIENT·ID 

&02 24-4--0 I 6oHto VS 
· 2- (v V q 

3 utl-10 
V 4 V f o L.{) I 

... 

-

INITIALS DATE 
I 

COC INITIATED 2-U, q(v 
SAMPLE PREPARATION ,t/~t/ 
SAMPLE ANALYSIS .,1./~1/9~ 
DATAREVIEW 

~t 

Form No.: RC-075, 1/96, Rev. 2 

E-36 

DATE DUE: .3-/_p-ql, 

BATCH NO.: 0 2 · 2t_/.t/-
COMMENTS 

' 

SOP# 

NA 

1<1eH-we5oo 
1</CHtuCSoos 

t '-I-\~ t,, 0 ·:2..._ 



9'"'t_, 1r:·,uli zrn I _ .J,J PtJ... ,Ju8 

HEXAVALENT CHROMIUM DATA SUMMARY 

SDG: W0903 

ANALYSIS DA TE: 2/21/96 

MATRIX: SOIL 

MDL: 0.57 mg/kg 

SAMPLE SPIKE SPIKE 

SAMPLE LAB. ID CLIENT ID RESULT UNITS ADDED UNITS RECOVERED UNITS 

Preparation Blank 0.002 mg/L 

LCS 0.854 mg/L 1.000 mg/L 0.854 mall 

60224401 B0H6V8 <0.57 mg/kg 

60224401 Duplicate B0H6V8 <0.57 mg/kg 

60224401MS BOH9\(8, .. ~ l .S.8.- , ,:no/ka "i3Sh6B .11 l')g~ . n-.. 31.58 mg/kg 

60224401 MSC BOH6°W- Af.p~; ' tH,Wkb 'ill3j.\f'/H ~ g}td i) t » 34.05 mg/kg 

60224401 PbCr04 B0H6V8 576.~ MA :C T4:i1J mg/kg 576.98 ma/ka 

60224402 B0H6V9 <0.57 ma/kg 

60224403 B0H6W0 <0.57 mg/kg 

60224404 B0H6W1 <0.57 mg/kg 

COMMENTS: 

To convert preparation blank in mg/L to mg/kg: mg/kg = (mg/L * 0.1 L) / 0.0025 kg 

Fonn No.:CG-196, 8/95, Rev. o 
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PERCENT 

RECOVERY 

85.4 

79.6 

85.8 

89.5 
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W-ET CHEMISTRY 
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category: Fluoride 
Method: EPA 300.0 
Matrix: SOLID 

Client 
ID 

BOH6V8 

BOH6V8 

80H6V8 

80H6V9 

80H6WO 

80H6'11 

NA 

NA 

Guanterra 
ID Analyte 

10378-001 Fluoride 

10378·001DUP Fluoride 

10378·001MS 

10378-00Z 

10378-003 

10378-004 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

QCILIC92000·1 Fluoride 

QCLCS92000·1 Fluoride 

Cluanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.122 

16984-48·8 QCBLK92D00·1 

16984·48·8 QCBLIC92000·1 

16984-48·8 QCBLIC92000·1 

16984-48·8 QCBLIC92000·1 

16984-48·8 QCBLIC92000· 1 

16984-48·8 QCBLIC9Z000·1 

16984·48·8 QCBLIC92000·1 

16984-48·8 QCBLIC92000·1 

E-40 

Prep. Analyses 
Date Date 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

.t:HH-UU932 

#j)\ Rev.O 
~uanterra 

.. 

£mironmenr:i/ 
Scn·in•s 

S~le Date 
Receipt Date 
Report Date 

02/12/96 
02/20/96 
02/ZZ/96 

Detection 
Result Unit Qual. Liait Dil. 

1.03 UG/G U 

1.03 UG/G U 

88 XREC 

1.54 UG/G 

1.60 UG/G 

3.98 UG/G 

1.00 UG/G U 

95 XREC 

00~0 

1.03 

1.03 

1.03 

1.01 

1.07 

1.00 



Category: Nitrate 
Method: EPA 300.0 
Matrix: SOLID 

Client Quwiterra 
ID ID 

IOH6V8 10378·001 

IOH6V8 10378·001DUP 

80H6V8 10378·001MS 

80H6V9 10378-002 

BO~ 10378-003 

BON6W1 10378-004 

NA QC8ll92000-1 

NA QCLCS92000·1 

Anlllyte 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nhrate 

Nitrate 

( 

" 

Qlanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.122 

llanlt Saple 
CAS Nuimer N-

N03·N QCILK92000·1 

N03·N QCILIC92000· 1 

N03·N QCILIC92000·1 

1103-N QCILK92000·1 

N03·N QC8LIC92000·1 

N03•N QCILK92000·1 

1103·11 QCILK92000·1 

1103-N QCBLIC92000·1 

E-41 

Prep. Analyses 
Date Date 

02i21196 02121196 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

02/21/96 02/21/96 

BHI-00932 

IJ~~ Rev.O 
,reuanterra 

Environmenral 
Services 

S111Ple Date : 02/12/96 
Receipt Date: 02/20/96 
Report Date : 02/22/96 

Detection 
Result Unit Oual. Limit 

16.1 UG/G 1.03 

18.3 UG/G 1 .03 

79 XREC 

766 UG/G 41.1 

706 UG/G 40.2 

122 UG/G 4.29 

0.20 UG/G u 0.20 

99 XREC 

0031 

0 i l. 

5 

5 

5 

200 

200 

20 
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I 
Rev. 0 

SAMPLE AND DATA MANAGEMENT VER-896 -200 
ADMINISTRATIVE VERIFICATION FORM Verificat i on Nl.llt>er 

VERIFICATION DA TE: 5/1/96 

PROJECT: SOILS FIELD SCREENING 
183-H PHASE II 

PACKAGE ID NUMBER: W0907 

VERIFIER: JEAN M. MARSHALL / ,A-1 / /. '=d,.~ l'//A,A-_,/ 0 

SAF NUMBER: B96 · 060 / 

SDR NUMBER: NONE 

SAMPLE NUMBERS: BOH6X3. BOH6XO. BOH6Xl, BOH6X2, BOH6W2. BOH6W3 

DATA PACKAGE DEFICIENCIES: 

WITHIN THE FOLLOWING SUBSETS NO DEFICIENCIES WERE FOUND; 

WET CHEMISTRY 

METALS 

CHROMIUM VI 

DATE DERCIENCIES TRANSMITTED TO LAB: 

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED: 

DATA ADMINSTRATIVE VERIFICATION CLOSED: 5/1/96 JMM 

E-43 
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Analytical Data Package Prepared For 

Bechtel Hanford 

Chemical Analysis By 

Quanterra Environmental Services 
· St. Louis Laboratory 

Sample Delivery Gro~? Number: 

BHI IDENTIFICATION NUMBER 

B0H6X3 
B0H6W2 
B0H6W3 
B0H6X0 
B0H6Xl 
B0H6X2 

E-44 

W0907 

QUANTERRA ID NUMBER 

10395-001 
10395-002 
10395-003 
10395-004 
10395-005 
10395-006 

,. 

0001 



fl7 I 3,:::U~ zr I "t 
1 L ~111 /~I ~ '· ,) il (. 

Quanterra Incorporated 
13715 Rider Trail North 
Earth City, Missouri 63045 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
3350 George Washington Way 
Richland, Washington 99352 

March 6, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.122 
February 22, 1996 
Six (6) 
Soil 
W0907 
Summary 

tlttl-UU'hL 

Rev.0 

Quanterra 
Environmental 
Services 

On February 22, 1996. six (6) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID's: 

St Louis ID WHCID Richland ID Matrix Date of ReceiQt 
10395-001 BOH6X3 60228001 Soil <:rl.122/96 
10395-002 BOH6W2 60228002 _ Soil <:rl.122/96 
10395-003 BOH6W3 60228003 Soil .. <:rl.122/96 . 
10395-004 BOH6X0 60228004 Soil 00./22/96 
10395-005 BOH6Xl 60228005 Soil 00./22/96 
10395-006 BOH6X2 60228006 Soil <:rl.122/96 

II. Analytical Results/ ~lethodology 

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

E-45 



Bechtel Hanford Incorporated 
March 6, 1996 
Project Number: 550.122 
SDG: W0907 
Page 2 

.l.H11-UU~S2 

Rev. 0 
#j)'\ ,euanterra 

Environmental 
Services 

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0. 

III. Quality Control 

Hexavalent Chromium by EPA method 7196 was performed by QTESRL. 
The data is included in this package. 

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

IV. Definitions 

Toe 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 

V. Comments 

Metals 
The Matrix Spike and Matrix Spike Duplicate recoveries were outside the acceptable liniit for 
arsenic. The associated data for arsenic was flagged with an "N" . See NCM # SL-2502. 

Wet Chemistry 
The Relative Percent Difference could not be calculated due to the values being below the 
detection limits for sample 10395-001 on the Fluoride analysis. 

E-46 
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Bechtel Hanford Incorporated 
March 6, 1996 
Project Number: 550.122 
SDG: W0907 
Page 3 

01"11-VV~.>L 

Rev. 0 

Quanterra 
Environmental 
Services 

I cenify that this data package is in compliance with 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. 

c::llprice$\abbydavelhanw0907 .nar 

.. 
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~rra 
Fasiuu: 

I.CG S: SL-94- .2 Sc 2 page I Cf: -- LABORATORY NONCONFORMANCE MEMO (NCM) 

P"OJECT ID(~: 
NCM INITIATED BY (NMleltlata): Yi09D1--
P•RAMETER(Sl: 
S•MPt.E NUMIER(Sl AFFECTED: 

-'"EA: • SHtPIIIIEC • GC • GEN CHEM • 810.ASSAY 

• CRG~ • HPI.C ~ METALS • RAOIOCHEM 

• ·NORG :OD!,P • GCMS GEO • COUNTING 

• :"""'E~ • • • 

• IH • CATA VERIFICAT"·:~ • REPORTING 

• 
NONCONFORMANCE fcheck aoorocriate itemtsn: 

,. • Not enougn samoee recer,ea tor proper analysis. 

2. • HOiding 11me excaeoea t,y ___ days due to: 

I. 

21 • CATEGORY t: Out of LatlomDry Control 

• H01CS1ng ~ 9JIP111G at ,-ol. 

22. • CATEGORY n: LIWIIDty O..,.Nlent 

• ,nsvumen, fallunt 

• ocner (SN ., Cl 

2 l . • CA TEGOfff Ill: LabonlDfy ,.en,,_ 

u, • QNQC: 

• SUIT'o;allll • so,AerlCOWel-

2.l z. • CONFIRMA T10N: 

• s«r)l'IQCOUfflll 

• otner (- ,,01 

2.3.l. • DILUT10N: 

• OV'l!I eaae. .... 

• otnw <- rlOl 

2.u. • OTHM: ,._ ftO, 

• ,.._,, 

l. • Samoie tost dunng extrac:110n1ana1ys1s: 
no 1'9-111911 or re-analySII OOSSll)le. 

'-~CCdatarwPQl19Cll0dientOUllldeot 

~ metnocl llll'WIS • ,ntemat limJts .ro QAPP lifflltl • comrac:t bmrts 

• ~ ttll'WIS • btank att11N1 

S. • lnc:crrac:r l)l'OC9Qln(I) UMCI. (See •1 0l 

I. • Invalid inl1r\lfflent c:altlnllon. ( See ,10) 

1. • lnc::anwcrlincoml)lala data reQor1aCI 10 dient 
(S-rl0) 

L • Repar1a0 dalaCll0II limrl(I) l'ligller tnan: 

• metnocl lifflllS • QAPPlimrts 

• comrac:t llfflltl • Otrler (SN ., 0) 

, 
OuelD: 

• sampll~ • inlulllcient ~ 

• ~ l • 0ltlW <- .,-:,, 

.. 

10. •, 1-, ___ 
0 
__ ' __ ,.,_,,.. __ ;_Z_,_._"• __ 7_, 

0
_-~_L_~_- _~_,_' _________ _ 

Clientnaldlat c,,, (rwne and dall):~._....,__'1-- q ~ . 

~~~~~. 
_____ ano rnoonse 

pn:ICIISl"Uta" 

,., 

BHI-00932 
Rev.O 
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BHI-009: 

2 ~ ,.,.., 
1..C-G ~ SL-M- / (/ 4. 

Rev. 0 

CORRECTIVE ACTION 

• ROOTCAU2: INfflALIIDA'Tl!ac:4 ~-..1,.-""' I 
: 

~o~ ~..,..,,,,,e__, -

• CORRECTIVE ACTION: INfflALI/DA 'T1! ~--i::.. ,.,1.~"....,"" 

N~"'"'-'° / ()A - . , ;""-lA .... I • ,... 
~ 

I I I 

I RUPOH-• UTY "°" l'eJU'Oftl!INO ~ ACT10N ASIIGNIO TC: I 

• ACTIONS TO "'!VENT RECURMNC!: INr11A&..WAff ?;::::"';.( ..,, ....t. ~ (. 

C"I) • ., - ~ 

FIRST LEVEL SUPERVISOR: 

RHPONSl8L£ MANAGER: DATE:-------

QC REVIEW 

• NONCONFORMANCE _,Ea OEFlCIENCY :i RERUN 

• FURTliER ACTION REQUIRED: 

___________________ A.SSIGNEOTO __________ _ 

CORRECTIVE ACTION VERIFICATION 

• VERIFIED • CANNOT V£RIFY (~ ,_,, 

REASON: 

NCM CLOSURE . 

QC COOfUIINATOR: DATI: -------

• itROJ!CT FILE 

0006 



Project 

Oraft1 

$~le 140. 
CQ!llll!mtS 

ti Container Type 
Data: 

Client ID 

1 GW. GI••· Jar·20l 
1 GN · Gl••· Jar•120HL 
1 
1 

10395•001D~P aOll6>CJ. 
RICHLAND I. D. 60228001 

1 GN · Gle11 Jar·llOHL 
1 

10:,95poo1"5 aOH61Cl 
· · -l~HLAII> I, D. 60i20001 

t;r1 1 G\f - Gia•• Jar-2o~ 
~ I GN ~ Cila-. J•r-1iCJtu.. 

1 

10J?$P001"5Q aqH6XJ 
. l~l~ilLAtiO I, P. 601QOQ1 

I GW · Glaa• .J•r•2oz 

.10395i 002 •0114Wl 
; . : , 81 ~ML~tl> I • P. 601*-2 

1 ~ • Gla•• Jar•2oz 
1 GN • a,.11 Jar•1iOHL 
I 
1 

10195•003 10"""' 
RICHLAND I. Q. 602280Ql 

1 GW. Gl••· Jar-201 
O I GN • Ola,, J•r·120HL 
01 
01 
-1 

l*•Saq>la ha1 not been rad 1creened. 

Anlllyal1 

Sl)f t 

AS/7060/Cllt 
FL/l00.0/Q4 
NOJ/300.0/Q4 -PN/IT/Q4 · ··• . 

Soll 

fL/300.0/Q4 
NOJ/JOO.O/Q4 

$OH 

AS/7060/Q4 
n.,100.0/Q4 
NOl/300.0/Q4 

JoH 

AS/7060/Cl4 

•~H 

AS/7060/Cl4 
Fl/l00.0/Q4 
NOl/300.0/Q.\ 
PN/ll/Q4 

$OH 

AS/7060/Q4 
FL/300,0/Q4 
NOJ/300.0/Q4 
PN/IT/Q4 

D11tci; Collected Received Due Shipper 

Class Preservative Anal. Due Date Hold Date Site 

16·FE8·96 10:24 22-FEB-96 12:30 22·FE8·96 fEP·EX 

s COLP 22 · FEB·96 14·AUG•96 T7B 
s COLD 22•FE8·96 15·MAR ·96 T78 
s COLD 22-FEB·96 18·FE8·96 T7B 

. -· - . s COLD 22·FEB·96 14·AUG·96 T7B 

16·FE8·96 10:24 22•FE8·96 12:30 24·FE8·96 FED•EX 

s COLO 22·fl!8·96 15 ·MAR·96 l7B 
s COLD 22·fE8·96 18·FE8·96 T78 

16·FE8·96 10:24 22•FE8·96 12:30 24·FE8·96 FED-EX 

Ii COLD 22·FE8·96 14· AUG·96 T78 
$ cot.i> 22·FE8•96 15·MAR•96 T1B 
s COLii 22·FEB·96 18·FEB·96 T7B 

16-FEB-96 10:24 22·FE8·96 12:30 24· FEB-96 FEO·EX 

~ COLP 22·FE8·96 14·AUG·96 T7lt 

16~FE8·96 1Q:12 22-FEB-96 12:30 24·FE8·96 FEO·EX 

s COLO 22·FEB·96 14•AU1i·96 178 s COLD 22·FEB•96 15·MAR·96 T78 
s COLD 22·FE8·96 18·FEB·96 178 
s COLD 22·fE8·96 14·AUG·96 T78 

16•FE9•96 10:35 22-FEB·96 12:30 24·FEB·96 FEO•EM 

s COLO 22 · FU·96 14-AUG·96 T78 
s COLO 22·fE8·96 15·MAR·96 T78 
s COLD 22·FEB·96 18·FEB·96 T78 
s COLD 22·FEB·96 14·AUG·96 T78 

Page 1 

Rad Category Rad S11111>le No. 

(Container Nurbers:X filled) 

,,. R4712 · 001 

(215595:100) 
(215594:100) 
(215594:100) 
(215594: 100) 

J• R4712·001 

(215594:100) 
(215594: 100) 

3• R4712•001 

(215595:100) 
(215594:100) 
(215594: 100) 

3• R4712·001 

(215595: 100) 

3• R4712·002 

(215597:100) 
(215596: 100) 
(215596: 100) 
(215596: 100) 

l* R4712•003 

(215599 100) 
(215598 100) 
(215598 100) 
(215598 100) 

:.,:, o:J 
CD ::C: 
< -• I 

oo 
0 

'° w 
N 



Project Hanagor: w. Price 

Ouanterra February 21, 1996 01:50 pm 
Acc0t11t: 10722 Project: 550.122 Ouanterra ·Richland OAS No. 550 . 122 Rev. o 

Master Saq>le Login: 10395 

Draft: Final: Entered •rid Reviewed bye ___________ _ PM Review: _____________ _ 

S~le Header T""late: 

Slll'f)lt No. Cl ltr1t 
CQlllllefltS 

" Container Jype 
Data: 

10395· 004 10116>10 
60Zi~ RICHLAND I. D. 

1 G\I • Gl111 Jar·2oz 
1 GN · Glasa Jar·120HL 
1 
1 

10395•005 JQH6~1 
RICHLAND I. o. 60ai~s 

1 GM· Gl111 Jar·2oz 
1 GN • Glas• Jar·120HL 
1 
1 

10395•006 JOll~lCZ 

tr1 
I 

V\ 1 _. 1 
1 
1 

0 
C> 
C> 
00 

IIIC:HLAND I. D. 602w.>()4 

G\I • Gl111 Jar·2oz 
GN · Gl111 Jer·~20ltL 

ID 

3*•Sa111ple has not been rad 1creened. 

C•"1trt11 

Analyal1 

Soll 

AS/7060/Cllt 
FL/~Cll>.O/Q4 
ND3/300.0/G4 
PN/IJ/04•· 

.Qtl 

AS/7060/04 
FL/300.0/ct't 
N03/300.0/Q4 
PM/IJ/04 

SoH 

A$/1'Cl(IO/Q~ 
fL/300~0/lait 
NOl/300.0/04 
PM/IJ/Q4 

., 

Date: Col ltcted Received Due Shipper 

Class Preservative Anal. Due Date Hold Date Site 

16·FfB·96 10:48 22·Ff8•96 12:30 24·ff8·96 FED·EX 

s COLD 22·FE8·96 14·AUG•96 T78 
s COLD 22-FEB-96 15·MAR·96 T7B 
s COLD 22·FEB·96 18· FEB-96 T7B 
s COLD 22· FEB·96 14-AUG-96 17B 

16·FEB·96 11:00 22·FEB·96 12130 24·FEB·96 FED · EX 

s COLD 22 · FU·96 14·AUG·96 T7P 
6 COLD i!2·FU·96 15·MAR·96 l7B 
s COLD 22·FEB·96 18· FEB-96 T7B 
s COLD 22·FEB·96 14 · AUG ·96 17B 

16·FE8·96 11:12 22·FE8·96 12:30 24·FE8·96 FED · EX 

s COLD 22·FEB·96 14·AUG·96 T78 
s COLD 22·fEB•96 15·MAR•96 T7B 
s COLD 22·FEB·96 18-FEB-96 J7B 
s COLD 22·FEB·96 14·AUG·96 17B 

Page 2 

Rad Category Mild Saq:,le No. 

(Container Nuti>ers:X filled) 

3* R4712 ·004 

(215601:100) 
(215600:100) 
(215600:100) 
(215600: 100) 

3* R4712·005 

(215603:100) 
(215602: 100) 
(215602: 100) 
(215602:100) 

3* R4712 ·006 

(215605 100) 
(215604 100) 
(215604 100) 
(215604 100) 

~ 0:, 
(1) ::z:: 
< -• I 

oo 
0 
\0 
w 
N 

'° -.......a -t.,,.J 
t'M -~J::-
&,:;;) 

* 
,f"',..,j 

ui 



l~ > 
Chain of Custody 
Record 
OIM-4114- 1 

_7!,_C)JJ_J) /J[j__1~£L 
Address 

City I Stat• IZipCoc» 

Pt~INaOM [);qi -r-£0 
Conlracl/Purchue 0ra.1/Quole No. 

Sample I.D. No. and Description 
(Conlaltw,. lot NCh oamn11o mav tHI ~ on - lkle} 

Date 

,...,. 
ProJ«I Manager L'\. 1--c R. WL 
T•l•phone Number (Ar•a Ccx»)IFa• NumtHlr -----·--r 

-·------- -·- ---- - · ------ --- -
Sile Co11rucr tab Cu111ac1 

Ca"illr/Waybi/1 Nuroo.r 

-- --
Containers & Matrix Presentatives 

Time j I 'a i I 8 u i§ i{ U) f l: ~ l\j 2: 
··- -- - · 

tfJ11R/J{) I PIJJ-/ ~Y3 .,....-t) ~ '-

~tu2 ~ -~ ~v 
- - -- 1- ·- -- ·-- --· --- - ·· - ·· 

2 - -· q f_pa)3 / r'(__.)- L--l) 
-- ---

t'i"l 4 IPXD L V v 

~ 
V 

I V f - ll-VI -
.,___ ______ 

- - -- - -· · ·· 
N .F5 (JJX I _ _ l. I ./ 

, LA p" ·- r-- 1--· ---· --·· 

lo l,X.2 l V 
,__ 

- - ·- ,_ - -· ... 

--- - .. --- ·- · - - - · ·- - - · ···- - ··-- -·-· 

... ·- ···· ··-··· ·· -·· · . . .. · •·· -· · . .. · ···· • ··- ·· -·•-·- -
- - - - - - 1-- - ·-- ·- - - ·-

,_ 
I- I - I--

- 1- - ,_ - · --- · 
,I 

Possitw Hazard ldenlillutlon 

Quanterra 

Oare 

-· -- .. .. ·- 2-22-1u--- . -- · --- . - -- - . - · 
l.ab Number 

---- -·- - ------
Analysl• (Attach list if 
more soace is needeg} 

( h 

lS Z- L-,,t 
I) 

L-- IJ 

(_ 
[/ 

r~ 
✓ V h 

(_ ~ [._...) 

----·- - - ·- - '--· 

- - --- --- --- - - · ·- - -- .... ----

- L--~ - ~ - ,_ - -

- - - · - L--- --· ,_ -- --· 

·- · - · ··- - ·· -- ----- ··- · -- --- ----

. ·- - -· -- - - ·- -· -· -· - ---

·- - - ·- · ·- - -· --· ·- ---- ·-

-· ·-· ·· -- ... . -· · ·--- ·- - · --· · - · ··- -· 

---· - -- - ·- I- ·- - --- - · 

,-I- - - ,_ I-,_ I- -

- - I- - -

j 

--

- · 

-
--

·--

·-

·-·· 

--

-

-

l:'11vir<JIIIIIC1ltlll 
s,~r•·i, -,~~ 

C/Jd111 01 Custody NumtHlr 

54241 . . .. 

Page / _ of / -

Special Instructions/ 
Conditions of Receipt 

•· ·· - - · · - - -- - ·-------- ·--- - -- -· 

·- - ----

- ·-

- .. --- - - - ___ .,_ ---- --· . ... ·-

.. ---·· ----- ---- --- - --- --- --- -- ·- ···- ·-· 

·- · - ·----
-.. . . . -·-· ·· ·· .. . ··•- · . 

·- · -- ·• ·-•----•-------- ·- - ·--- -

- - -- ·--- --

,_ I-- ----•··-· 

- · --· 

0 Non-Haza1d OFtammable 0 Sirin Irritant 0Poison8 ~wn 
l~sal 

__ (. _____ slum To Client_ • Disposal By Lab LI Archive For .. 
(A fee may b8 assessed rt samples a,e 1elain11tl 

MC1nl~~ _ l!!!'!l!' ~~n -~ ""!"'"~! .. -·-·· - ---·- --- ·-- --··-· - - - -· --·-· - ·• - - . - ·· ... ·-. .. ·-·· - - ··- - ··- -·-- . - . ... ·-

·oato T1m11 

'"2·23~'.f-- _ l Df ¥.<?.° 

1 

Odld 

I 

r,me 

I 0 dl~ l J,n,. 

DISTRIBUTIOA I/TE · Stays with the Sample; CANARY · Returned to C lient w ith Rep ort. PINK . . 



I 

Hecht ... . ,anford, Inc. CHAIN OF CUSTODY/b'"'ft/lPLE ANALYSIS REQUEST 

I.Tl 
I 

Vl 
w 

Collector Company Contact 
Jon Fancher L.A. Miller 
Project Oe1lgnallon Sampllng location 
183-H B111lnI PhaH II S0H1 Field Scntanlna 183-H baslnI I0ll1 

lo• Chell No. 
t'£L-:IIO 

Field Logbook No. 

Shipped To Off1lle Property No. 
Quanterra 
Po11lble Sample HuardalRernartla Preservation Cool 

Type of Container PIG 

No. of Container(•) 1 

Sped• I Handling and/or Storage Volume flO ,..t.. 

t&"' 
SAMPLE ANALYSIS , 1\ /4()J2f{) 

Slfflllll No. Matrtx• Data SamnlAd Time Sampled ~-~;.\ ' 

~"'1x3 OJ > ~1J1&, ,~1 /'(_ 
Bol--\(,~ 02 s ~l'- ,b 

, ..... ~Aft\l._ • ·'£ - lt>I~ - 1oa::7 

~\)\\ {,~~ 0~ .s d-" \..}'ti, ft>35 y_ 
~\\b)(l) ()t/ 5 a-l,1o)'t b /tl~ '{. 

'0}\\bX \ 05 .s a-/p .. '" l, 
/lb~ y 

eo" "x :)_ a ~ dhl. ~~ I I /) \ '£) 
bHAltf ME! SlgnlPrtnt Name.,,f ,, .,.,.~'t'.', ,-.-. .. 

~"11,~h-J~.o~ .... L D~9!Y.'18 ]~lv•.J , /L /" 0~4 IS'k A J ~ ,/<"'-/<" ~ ..... -
~~!r.~ ~•.mma~fr• ,,.. ..... e-- Dale/Time C>w.f 

~~~ ... '1"., ~ .. ~ ,A. - ,, ~-.., 001..111 ,x-q d.,vl,-'J..-1 '2·21>-N 

.. -- -
1 ._6:"!f_· Dat.mma ~ / 

,I'";,, 71 ,.,.,,,,,-~ .,._ 1 Ll...1 -7..,,-z;;.,L R~-~- a~~•· :-Jr I -~al~~~;_:;;}.-

/ 
Rellnqulthed By DatefTlrna Received By // Dale/Tl~ - ~ 

IW .. ~1 TIiie ., 
~I!~ 

Cool Cool none 

PIG PIG PIG 

1 1 1 ,o~ ,0,,.1- O-l)M l 
tJJI f!i 
//)1) ro ~' 

2 -.II/ 3 4 

'/ 

'I, ~ )(' 
y y; y 
v ',( y 
\/., V: V 
V ·y 'X 
y V y 

~INSTRUCTIONS 

1 IC Anions, Fluoride, Nilrale 

2 Araenlc ~ 

3Chromlum6 

A Activ~ Scan 
~,1/lf' .-~~'(__ __ 

1-·· Nl·T\ 
..... DlapoealMathod Disposed By ~- ... 

0 
0 .... 
C> 

DI-

Telephone 
509-373-9592 
SAF No. 
B96-060 
Method of Shipment 
Hand carry on government vehlcle 
BIii of lading/Air BIii No. 

... : . .-... , 

Dale/Time 

Dale/Time 

Pa1, ...._01L 

Data Turnaround 
X Priority 
Normal 

' -

~-
---- ·i::• 

.. 

.... , .... 
S • So• 
SE• Sedment 
SD• Sold 
SL • Sudl,e 
W •Wallf 
o • o• 
A • ,.__ 
OS • Drum Sold• 
DL • Onan L,qu,da 
T • T111ue 
V.,•W.,. 
L • l,quMI 
V • Vegelallon 
• • n,ho, 

~ Oj 
(11 ::r: 
< -• I 

oo 
0 
'-0 w . ' 

-
"' " 

u 
,..., 



02 / 22 .' 96 11 : Sl '5'509 373 88-&0 E.\L.~O-013.X2-10 

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiometric Labaratcry 
Envircnmental Analyucal l..a.bcnt0rY 
IT Hantard Co. 

·custcmer 10 Number: 
BOH6W9 ~of; (JoH '';( 2.. 
EAL01975 (!"' EAL 10 Number: -z..Zl·f' 

lsotop1 Aetivitv. pCi/g on 22 F1bn.lary, 1998 
--
S.7 < 7.S.-01 
KAO 1.7...01 +I- 2.4e+OO 
CoS'T < 8.S.-01 
Cc60 < 1.Se-01 
RuRh106 < 1.1...00 
Sb125 < 2.S.-01 
1129 < 7.7e+OO 
Cs134 < 12..01 
Ca137 < 1.3--01 
Ca144 < a 3--01 
Eu152 < 7.1..01 
Eu154 < '4.S..01 
Eu155 < 8.S..01 
Th32dau 8.0..01 +I- 2.3e-01 
U235 < e.1..01 
UZ38 < 1 S.-.01 
U238dau s.~1 +1- 2.s.o1 
Np237 < 2.0.-01 
PuZ39 < 1.s.o3 
Pu240 < 2.1...o-4 
Am2'41 < 8.S.01 

AlpnaactMliel 
Sr-90 NIR 
Grau Alpha NJR 
GroaBera NJR 

AEA N/R 

Oat.~ 
Alemn,_ea..,,..wsans~ 

JorsollsUdnatura-..-,tllefellewCllt ...... : 
Tl'lear~dU23111 laNd Cl.'l tlle~riPl234m 

'nlel!W1aia d~ iallllealll'l.,-mloi:¥dP'a233 

U231Clal. ia 1t1e 1C11M1Y cl Pb21• ...a l!!IZ1'. lfllllt ._ dllqDf ~ 
~ttll..'231. Ecu:arun -.-.,oa,wr.&al'Alt.lal.'Q..,..lllllllm~ 

dllanataiail'IISICll1led,,_._ 

1'1'132clau '1 tlleeclMty rt/ Ac221. :111212, rG TT2CI lf'llft Md_.,,. pl'lllluc:II 

prc,cll=aai'T1\232. liqualltJT:~ ...... ~pi-=ar:-w 
nat ... .,omirDaG__. 

a.Nr' llff'~ nat c::arainin; nan., l!"aW:111. n-.y ,._ i • 1 I 1 ,_,.. 

tbr~ ,,.,, U. --..,_anac,a.~~ ~•--~Ila! tie 

tlallnCeGIQISSlr,8~--· .... 

NIR mans no~ orar,wyaa nae~ 

jr_ ll<JIL...,, \ tt ,o 2.-u...,, 
Calll 

kle"':'.- , - - - :x 02-22-88 
Rldinlogic::al -'VWlyst 011a 
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0Z/ 22 .' 96 E.U..!O-013.I2-10 

GAMMA-RAY ENERGY ANALYSIS SCREENING REFORT 
Raaanmc L.abarlUrf 
Envircnmantal Analy1ical ~ 
IT Hanford Co. 

Cua:imer iC Number. 
EAL 10 Number: 

lsctq)e 

Be7 
K.O 
Ca57 
CeS0 
RuRh106 
Sb125 
1129 
Cs134 
Ca137 
Ce14,& 
Eu152 
Eu154 
Eu155 
Th32dau 
U235 
U238 
U238dau 
NpZ37 

Pu239 
Pu240 
AITIU1 

Sr-80 
GraaA!pha 
Graus.ta 
AEA 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

Activity, pCifg on 21 Febnmy, 1996 

8.--01 
1.s..ct +I- 2.1..00 
7.7..01 
1.0..01 
8.~1 
1.S.-01 
6.2e-t00 
1.2e-01 
8 . ..o2 
7.S.-01 
6...01 
3 . ...01 
<4.2e-01 
6.3--01 +/- , 2. 1..01 
7.S..01 
1.8e-+01 
5.1..01 +I- 2.1..0, 
1.9M>1 
1 . ...00 
2.0e+04 
6.....a1 

N/R 
NIR 
N/R 

N/R 

~ 
All_rellCft90.lltarlcllrG~ 

,., ..... Mllnl ........ flll4Mtllcl.lllMIN: 
The...,.. olUZJl -s il• lleG an t'le li:lll,llyol Pa23<1ffl 

~--~olPb214nll~'. llwtr"'9dGa14,-lil'OG'JC:a 
~dl./238. ~...._ .... ~~cin=,;csa~ 

ai:anar.-ir.~n-are& 

':t.321:Sau ii Nacllwerfll Ac221. Ptl212. nll l!Z)S. WICff MIi cs•u;rapn,IMD 
praaumc:11'1232. EQUiDnJlt i::a-,t~ &.'IG dauQlll9r lll'0GU;:a In•¥ 

--11\Cllllldl•d~ 

~-~ 1'1111 Cllll'laiin9 lllltni ~'Tay"- if,apciicat:le-
fs' .. Th. 1.J, ._,_ llld~:radul:II.. Th• ,...;ca n,.-IN:'I D• 
i-.teaCS.,_.INglml • ::lfl• ---•. 

~02-22-ee 
Mlertt.C.- Data 
Raclalo;icw l.4anagar 
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11: 49 '5'509 373 66-lO EAL.J0-013.12-10 

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Raciiamalnc l.abcrnrf 
Envirtr.memal Analytical ~ry 
IT Hanfora Co. 

Custctr.er 10 Num01r: 
EAL 10 Number: 

laatcoe Al:;Mf. :CJg on 21 FebMJary, 1996 

Be7 < 6.7...:i~ 
K40 1.7.-.<!1 +I- 2.1e+<l0 
Cc5T < 7.2--01 
Co60 < 1.~1 
RuRh1CS < S.9..o1 
Sb125 < 2.1e-01 
1129 < 6.w,.00 
Cs134 < 1.o.-G~ 
Cs137 < 9.:Z..W 
Ce14' < 7.~ '. 
Eu152 < 5.S.-C '. 
Eu15' < 3.2--0~ 
Eu155 < <4.Se-0~ 
Th32dau 7.0..01 +I- 2.0..01 
U235 < 6.9..o1 
U238 < 1.Se-+01 
U238dau <4,:,..01 ~- 1.9--01 
NpZ37 < 1.Se-01 
Pu239 < 1.3e+C3 
Pu240 < 1.s.+o4 
Am2<41 < 5.9--u~ 

AlphaacuvitlN 
S,-90 NIR 
GrouAlpr,a NIR 

Gross Beta NIR 
AEA N/R 

Olfw-i:icna: 
AD.,.,,,.. .. pa,lad.:: ~ ~ 

~aoila AM natural_,....._ lfle ~ .. plles: 
n. arwyu d U2J8 s - en !fie et::lMilf ol P•z::Mm 

TI-ti w,aiysaf11Np237 :a taaaa al't tl\e 81:1MlV«Pl233 

1.'238alu :s :Ill w:IIWl!y d ~' &'Id 52• C, IIID't liwed clal.,Q!'ltW ~ 
;::ll'IIO'.=ad.J231. i:qualrl'J'"' =---:perwww,cscsau;,wc,rcaua~ dlaa~--.,------

""32~ is lf'e •-11¥ d Al:22&. l1tl:Z12 and Tl2CI. 11':cr. llwd ~ c:ndllCIS 
IIIQ:MDCIIT?l222. ~ _._, pa,wr,c 11112 =au;t::a, llf'OdUCISINV 
nat-11'1 aar.lld--. 

0:her sarr.01a nci ccarai'W1Q r"lllW'al _,......may,_..,,,, e--.. 
lbr:N n,_ c. ~-=--,ur~ The,...,,...~-
~ ~:tw ~---~ 
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02 ✓- 22/96 EAL.1O-013.IZ - l0 

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radicfflmc l.abarmry 
Em,iror,manral Analytical Lab:i• tcl y 
IT Hanford Co. 

CuatDmer IC Number. 
EAL IC Number. ~- k:tNity, pCVg on 21 Facruary, 1996 

8e7 < 5.S..01 
1(,40 1 . ...01 +/- 1.8...00 
Cc67 C 7.1.01 
CG60 < 8.9e-02 
RuRh106 < 7.7.01 
Sb12S < 1.S.01 
1129 C . 5.!e-+00 
C.13' < 7.3--02 
Ca137 C 1.0.-01 
C.14' C 6.s.-01 
Eu152 C 2.2.01 
Eu1s, C 3.1.-01 
Eu15S C 3.s.-01 
Th32dau ,u..o, •/- ,.a.-o, 
U235 C 6.9--01 
U238 C 1.3e-t01 
UZ38dau •. 7..01 +I- 1.S.01 
Np237 < 1.!e-01 
Pu239 C 1.3e+03 
Pu2.a C 1.~ 
Am2•1 C 5.S..01 

Alpr,aadiviti• 
S,-80 NIR 
Graaa.Alpt,a NIR 
Graaa Beta NIR 

AE.A NIR 

~ 
Memnrapa:aaa2..,..., ..... 

,. ................................ ..... 
Tillana.-dlml•IIIMGCIIUIIKt'IIIYd~ 

'11'1e~"N11237'i1--C11U.8CMyd?l233 

u:r.llcla-.1 a tna mMtvd~' ..t 81214 tr.o:t llw.cl ~ ~ 
pn,a.-dUZSI. ~--,i:a-&-,a~pr-=a~ ----.......... ~ 

l'l32dluialtw_..dAa:Z21. Pll:212. llldT'201. lf!Gl!Mll dal.Q.'WW..-,:S 
pias.-d~~......,..,.._,.,__,.Cll'Od-m,._, ,.._ ......... ,.... . 

Cl!ltrlll'IIOlll.11111~,_.._.,,_,t-.il'IIIP _.. 

lil'C'le '"'· u. __,._.,,., ~ ciraauca. lhe ,-,la tnUC'lW lie 

!lllalaa ... llle0-&11111& ..... 

04/!7L 
Mertl.c.via 
D r I _- al M....-

E-57 
.-: ·. · ;·:·.. -· ··· .· .•-· 
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GAMMA-RAY ENERGY ANALYSIS SCREEMNG REPORT 
Radicm• inc Laccnrcry 
Environm•ntal Analy!:ical Labcratcry 
tTl'lanfcrdCo. 

Custcm•r 10 Numb•r. 
EAL IC Numc•r: 

laampe 

S•7 
K40 
Co!7 
Co60 
RuRh106 
Sb125 
1129 
Ca134 
Cs137 
Ce144 
Eu152 
Eu154 
Eu155 
Th32dau 
U235 
U238 
U238dau 
Np237 
Pu239 
Pu240 
Am241 

Sr•90 
GrasaAlpna 

GrouS•ta 

Av. 

< 

< 
C 

< 
< 
< 
C 

< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

Actr,ify, pCifg en 20 FebnJary, 1996 

7.1..01 
1.S.-01 +f• 2.1...00 
7.S.-01 
1.3..o1 
1.0..00 
2.7..01 

7.2•+00 
1.2•-01 
g_q-02 
7.q-01 
, .s.-01 
4.4e-01 
S.2..01 
7.7..01 +/- 2.2--01 
7S..01 
1.7•+01 
3.7..01 +/- 1.Se-01 
1.7..01 
1.3e+o3 
1.a.+o4 
7.0.-01 

N/R 
NIR 
NIR 
N/R 

P«IOll• and ...... _......, ll• tlllawaelPIIII•: 
1'11 _,.ll\'a9 d U23I la b-•d Oii 1'11 _.,flt~ 
1'11~d~iab•-dan~~d;lllm 

U238clr,1 • 1111 ...,d Pl,21,er.CI lll21• .,_ ---~~ 
llfflG;ICII d UZSI. ~~~Cid ....,cnc,..aa p,ao•o:y 
ciaaanac..-ndllRed-. 

Th32Cllu ii 1111 • i::lwit{ t:I Ac228. P'tl2'!2. W 11201. ftlt 111911 ~ Dl'CCUII 
pnxl:.Jda d'Tll2: EQiariln.m IIIIWmlpsml:&"ICI ..... ~ ffllll' ---"------

Olt!W l&IT'D'• nat Clafltlnlla rcnl ~,,., ,_ -W 2 ~ 

tar :r.e lh, U. :zsa:nn:es IIIII Cll'J91'111r~ n,• _,.. !ft.C r.i o• 
ll• lanc:aO •o.-lh c,ma_,.._,,.. 

'· 

cl/J-t:lt'e;,, 02·22·98 
Mllrtl.C.,_ Oa:a 
,.., 1 I gical Manag•r 
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02122/ 96 E.U..JO-013.12-10 

GAMMA-RAY ENERGY ANALYSIS SCREENING REPORT 
Radiarnftic La.bcrnlry 
Envircnmantll Ar.alytical l..abcnmry 
IT Hanford Co. 

~., !O Nu,r:,v. 

EAL 10 Number: 
BOHS'NS ~ 1 
EALC1971 

laotcil• .A.divity, pCl/g on 20 February, 1996 

Be7 < 5.S..01 
K.O 1 ."'9.01 .,_ 1.s.+00 
Co67 < 7.0.01 
eoeo < 1.1..01 
RuRh105 < 9.S.-01 
Sb12S < 2.5e-01 
1129 < 5.4e.o0 
Ca13' < 1.0.-01 
C.137 < 8.7..a2 
Cet" < 8.S.-01 
Eu152 < -4.S.-01 
Eu15-4 < ,.0.01 
Eu155 < -4.2..a1 
Th32dau !.Ae-01 +/- 1.7..01 
U235 < 1.2..o1 
U238 <- 1.9e+01 
UZ38dau !.1..01 +/- 2.1..01 
Np237 < 1.S.-01 
PuZ39 < 1.~ 
Pu2AO < 1.7...o4 
Am241 < S..S..01 

Alphaac:tMae9 
Sr-90 NIR 
GrcaAlpt,a NIR 
GrcaBata N/R 

AEA N/R 

,., ......... nan, ---............. ..,._ 
'nle ~ al Ul:JI •-•-or.lie •a:llllyflll P•zJ4r.'I 

l"-~flllNi,2371• tle•NOl'lll• ~flPIZ33 

U231a.i is N .-.Vflll~• n 821'- ll'lllff l!vldd•li;l'llllr~ 
pra,cMDOIU2'a. ~---, pawr •ncsdlugt:lll'lffllCll;clli:rm•l:llr 

dD•IIWl!-PoaaDN~ 

'!!'.32d&I is ..... r,t AcZZII. Flt,21%,, andiCDI. -- t,o1III ... p,c:a.c:111 

IIIW.Jdarll?lm. ~ ~ .----~lftll!Calll•'f __ _,...._.,.....,..._ 

Olfler~ nae~ ncnl ,,...._ ,,..,,_,,,...VG c-•-.
JWNT"I. U, :,..,.._ •n11~i:nca,m_ The-.11:SIN.Cllwtll• 
tlll•ladlQ•lmllleO,-• Ctla..,... 
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Flgurt 1 

ont-VV'./.J .t. 

Rev. 0 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 
n,----.c.a;iwt 

Date/Time Received e<'-.ZZ-z:C 
Project/Client I Bqlj -0&0 

Client Huie 'Co/'#~ 
Batch or Cue I _______ _ 

- Caoler ID (if noted an outside of cooler) ___ __,;;~=..;;2_=--2-.-=_\ ~0;..._ ___ _ 

1. Condition of shipping container? _______ Q ___ ._~----------
2. ·custody Seals on c~oler intact? Yes c;i' No [ ] 

3. Custody Sea 1 s da t~d and signed? Yes ~ No [ ] 

4. Chain of Custody record is taped on inside of cooler 1 id? Yes · [ ] No W 
5. Vermiculite/packing material is: Wet ¥ Ory [ l ________ _ 

6. Each sample is in a plastic bag? Yes [] No [ l 
7. Number of sample containers in cooler: _____ 4 ____ 0 ________ _ 
8. Suiples have: _){_ tape 

9. _Samples are: 

2., custody seals 

_){_ in good condition 

_ broken 

_ other 

__ hazard labels 

__ appropriate sample 
labels 

__ leaking 

__ have air bubbles 

10. Coolant Present? Yes~ Na [] Suiple Temperature 
ye(.._ 

11. The fallowing paperwork should b1 acco.rted for (N/A if not applicable): ,. 

Chain of Custody l(s) ---....... ~~~,.:..,"--------------

hqu•st for Analysis f(s) ! /1~ 

Atrbtll I _______ _.ti!:___ Carrier ___ .;.://~If.-·-'-------
!~. Have any anomalies bun fdenttffed ai,o,te? Yes ( ] No k 
13. Memos have been initiated for all anomalies identified above? Yesfa' 

Printed Name/Signature ~~4(7 
33 

E-60 

Date/Time Z-Z2£~ 

0017 



(}uanterra 
r .&oi •• 

COP1em~'t'"~~i\__, ~ 
DATE· .J.-1. l-5' '-
TIME: _,_Cl.,:;:,,,,:.;..L ...;._r __ _ 
SY: ~ - · .... __ Coadidoa Upon Receipt Variance Report 

. St. Louil Labontory 

BHI-00932 
Rev.O 

Cliem:_.;..;~=--___,;;;;__ ________ _ 

Project No: 5 ... s-o.l~ 
Shipper/No: ~ \i\ ~~L4 ~3_4 ____ ...,.__ 

tCf'7 ~c.,~-•'' 
Coadtdoa/Vutance (Check all tbaa apply): 

I 

l. CJ Sample received brokeDl1ewac, I. CJ ~ ID oa COIDiDer does 111X awcil sample ID 
2. CJ Saaq,le received wflboul proper preservaave. Ollpapcrwort_ Ezpiaia; _____ _ 

CJ Cooler iempcnmre DOC widlm 4-<: : 2-C 
R«ord amq,enmre: _____ _ 

) , :'\ ~ , OD a.irt,iD DOC received nil sbjpDalL CJ 

CJ omer. _______ ~~--i-F--l A''""""•~,. , CJ Olber (elqNl,ia below): 

3. CJ Saaq,le received m imp1oper GODOiner. . 
4. CJ Sample received nbou& proper pap=rwort. E%;,laiD: L 

CJ ~Ort received wuboul samp6c. 

6: CJ No sample ID OD sample comaiaer. 

7. CJ Custody~ dismrbedlbrotenlmissiac. 

C 

C 

Cliem' s Name: 

Clicm's Name: 
--------
--------

CJ Sample(s) processed ·as ia". 

C Saall)le(s) oa bold lllllil: 

c... T ,, .--.. u,- a :,, ___ 3-__ ..,.0 
/ ___ ~_- _L-__ _ 

~ ( 
h~s /Z,.c,~ \(N;., :lt &ol-18' (JO<{ 

ldN1md.wtdyoa: Br. -----
IdNmad•WfDlloa: By: ----- -------

SL-AI)MIN-0004. R.nma 11/2"95 0018 

- ~ •~7 
'I., --- -
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~ ......... .., ...,,,._,_ 

Quanterra 
Rev.O 

Quanterra•Richland Environmenrai 
3350 George Washington .ay Services 
Richland, WA 99352 

Project: 550.122 
Categorv : As E?A 7G60 Sa""le Date 02/16/9L 

Met~:,o: EPA 7060 Receipt Date 02/22/96 
Matri c SOLID Report Date 03/01/96 

Cl i ent Ouanterra Blank Sa11'4'le :,rep. Analyses Detection 
IO IO Analyte CAS Number Name :ate Date Result Unit Oual. Limit Oil 

80H6X3 i0395-001 Arsenic 7440·38-2 OCBLK92406·1 02/23/96 02/23/96 3.5 MG/KG ,. 1 

BOH6X3 10395-00lMS Arsenic 7440·38·2 0CBLK92406·1 02/23/96 02/23/96 76 XREC 

BOH6X3 10395·001MSO Arsenic 7440·38·2 OCBLK92406·1 02/23/96 02/23/96 -60 XREC 

BOH6W2 10395·002 Arsenic 7440·38·2 OCBLIC92406·1 02/23/96 02/23/96 4.3 MG/KG 1.1 

BOH6W3 10395-003 Arsenic 7440-38-2 0CBLK92406·1 02/23/96 02/23/96 2.5 MG/KG 1.0 

BOH6XO 10395-004 Arsenic 7440-38-2 0CBLK92406· 1 02/23/96 02/23/96 2.2 MG/KG 1.0 

BOH6X1 10395-005 Arsenic 7440-38·2 0CBLK92406· 1 02/23/96 02/23/96 2.7 MG/KG 1. 1 

BOH6X2 10395-006 Arsenic 7440-38-2 OCBLIC92406·1 02/23/96 02/23/96 2.5 MG/KG 1.2 

NA OCBLK92406· 1 Arsenic 7440·38·2 OCBLK92406·1 02/23/96 02/23/96 -0. 13 MG/t:::G B 1.0 

NA OCLCS92406 · 1 Arsenic 7440-38-2 OCBLIC92406·1 02/23/96 02/23/96 100 XREC 20 

.. 

E-64 0020 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

B0H6W2 

- Lab Code: ITMO Cas-e---=N_o ___ : ___ _ SAS No. : ---=---.- SDG No. : WO 9 0 7 
Matrix (soil/water): SOIL 
Level ( low/med) : LOW 

Lab Sample ID: 1039=5--~0~0=2-
Date Received: 02/22/96 

% Solids: 94--:-:I" 

Concentration Uni~s (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7440-38-2 

Color Before: 
Color After: 

Comments: 

Analyte Concentration 

Arsenic -

:larity Before: 
:larity After: 

FORM I - IN 

E-65 

4.3 

C 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q M 

N F - -- -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

---- -
-
-

- -
-
-
-
Texture: 
Artifacts : 

SW-846 

0021. 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EP J:.. SAMPLE NO . 

30H6W3 

-Lab Code: :TMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 

SAS No.:_.....,,..~ SDG No.: W0907 
Lab Sample ID: 1039=5-_=0=0=3-

· Level (low/med): LOW Date Received: 02/22/96 
% Solids: 97~ 

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

CAS No. Analyte Concentration C 

7440-38-2 Arsenic _____ 2.5 

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

E-66 

Q 

N 

M 

F 

Text·..:re: 
Arti.::acts: 

SW-846 

0022 



07· , zcpn 11cr· 
7 . J.J,,)l!~~,,J(..j 

U.S. EPA - c:.P 

1 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0H6X0 
Lab Name: QUANTERRA MO Contract: 550.122 

-Lab · Code: ITMO Cas_e_N_o_. -: ----
Matrix (soil/water): SOIL 

SAS Ko . =--~ SDG No.: W0907 ___ _ 
Lab Sample ID: 10395-004 
Date Received: 02/2 2 /96 Lev e l (low/med): LOW 

% Sol ids: 96-:-J 

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

CAS No. Analyte Concent::::-ation C Q M 

- F 7440-38-2 Arsenic 2~2 N - - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

~ - -
-
- -
-

Color Before: 
Color After: 

Clarity Befor:: 
Clarity After : 

Texture: 
Artifacts : 

Comments : 

FORM I - _N 
SW-846 

E-67 0023 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6Xl 

- Lab Code: ITMO Cas-e--x~o-.-=----
Matrix (soil/water): SOI~ 

SAS No . : ---=---.- SDG No . : WO 9 0 7 
Lab Sample ID: 1039=5--=0=0=5-

Level (low/med): LOW Date Received: 02/22/96 
% Solids: 91:-§' 

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

CAS No. Analyte Concentration C 

7440-38-2 Arsenic _____ 2.7 

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

E-68 

Q 

N 

M 

F 

Texture: 
Artifacts: 

SW-846 

0024 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6X2 

-, Lab C8de: ITMO Cas_e ____ N_o ___ : ____________ _ 
SAS No. =---=---.- SDG No. : W0907 

Matrix (soil/water): SOIL 
Level ( low/med): LOW 
% Solids: 86-:S 

Lab Sample ID: 1039=5-_-0_0_6_ 
Date Received: 02/22/96 

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

CAS No. Analyte Concentration C Q IM 
I 

7440-38-2 Arsenic 2.5 - _N_ jF_ - - I -
I -

-
-

,_ 
i - ' -

-
- ·-

I -
' - ,-
! - , -
i - i-- ,_ 

- !_ 
i -

- j _ 
i - 1-- ·-: -
; - ,_ 

- !_ 
! - ·-

- , -
' - i -
I 

' - 1-
- ,_ 

I - t -
I -

.. 1 - ,-- 1-- i -
Color 3efore: 
Color .z:i.fter: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comme::::.s: 

FORM I - IN 
SW-846 

E-69 0025 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANA:..YSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

BOH6X3 

.. Lab Code: ITMO Cas_e_.,.._,N,...o-.-=---- SAS No.:___ SDG No.: W0907 
Matrix (soil/water): SOIL 
Level (low/med): LOW 

Lab Sample ID: 1039=5--~0~0~l-
Date Received: 02/22/96 

% Solids: 92-:S 

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

CAS No. Analyte Co:1centration C Q M 

7440-38-2 Arsenic 3.5 - N F - - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -.. - -
- -
- -
- -

Color Before: Clarity 3efore: Texture: 
Color After: Clarity ;..fter: Artifacts: 

Comments: 

FORM - - IN 
SW-846 

E-70 0026 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev.O 

Lab Code: ITMO Case No.: SAS No.: SDG No. : W0907 ----
Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration 
Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Arsenic -1. 9 B -1.1 B -2.3 B 1.0 u -0 .134 : B r-- -- - -- - -- - - -- -
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --; 

- - - - ·- --
' - - - - ·- --

- - - - ·- --
' - - - - --

- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - ·- --
- - - - -- --

FORM III - IN 
SW-846 

E-71 
0027 



U.S. EPA - CLP 

3 
BLANKS 

~ab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev.O 

... ab Code : ITMO Case No.: SAS No.: SDG No. : W0907 

Preparation Blank Matrix (soil/water): 

~reparation Blank Concentration Units (ug/L or mg/kg): 

Analyte 

· Arsenic 

" ' 

' 
I 

' 
I 

• 
~-
~ 

' 

-

Initial 
Calib. 

Blank 
(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 

1.0 U --- -----

-----

FORM III - IN 

E-72 

C 

.. 

----

Prepa
ration 
Blank C 

SW-846 

0028 



97 I 39i0. 2SZ6 
U.S. EPA - CLP 

SA 
SPIF2 SAMPLE RECOVERY 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

BOH6X3S 
Lab Name: QUANTERRA_MO _______ _ Contract: 550.122 

Lab Code: ITMO Case No.: SAS No.: SDG No. : W0907 

Matrix (soil/water): SOIL 

% Solids for Sample: 92.5 

Level (low/med): LOW 

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

Control 
Limit 

Analyte %R 

Arsenic 80-120 

Spiked Sample 
Result (SSR) 

Sample 
Result (SR) 

Spike 
C Added (SA) %R Q M 

4.32 75.9 NF 6.8227 i I 3.5438 - - -- - 1- ,--
----- 1- 1------- - ------ ---- - -

-----

----- ---- -------•- 1------- - ------ ---- - -
I I -----------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------,-------- - ------ ---- - -

---- ---- --------,- ------- - ------ ---- - -
I ----1-,--- - ----- - -

----- -_ -_ -_ -_ -_ -_ -_ I= I============= = ------ ---- = == 
I
_ i _______ - ------ ---- - -

-------- - ,------- - ------ ---- - -

----- ---- --------1 =I============= = =========== ---- = == 
----- ---- ________ != I _______ = ------ ---- = == l-1 - --
----- ---- ===============I= I============= = =========== ---- = == ! I --------1- ·------- - - -

----- ---- i =I============= = =====--====== ---- = == 
1- , _______ - ------ ---- - ---------1- i - - -

-------- --------------------! ! ---- --------1-1------- - ------ ---- - -

======== ---- i=i============= = =========== ---- = == 
Comments: 

FORM V (Part 1) - IN SW-846 

E-73 0029 



BHI-00932 
U.S. EPA - CLP Rev.0 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

B0H6X3SD 
Lab Name: QUANTERRA MO Contract: 550.122 I 

~ --
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0907 -
Matrix (soil/water) : SOIL Level (low/med) : LOW - --
% Solids for Sample: 92.5 -

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

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M -

Arsenic 80-120 6.1157 3.5438 4,32 59.5 N F - - - - - -- -
- - - -
- - - -- - - - - -

I - - - -
- - - -.. - - - - -
- - - -
- - - -

I - - - -- - - - -
- - - -
- - - - I 
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- . - - -
- - - -
- - - -.. - - - -
- - -
- - - -
- - - -- - - - - -
- - - -
- - - -
- - --

Comments: 

FORM V (Part 1) - IN SW-846 

E-74 0030 



U.S. EPA - CLP 

6A 
MATRIX SPIKE DUPLICATES 

BHI-00932 
Rev. O 

EPA SAMPLE NO . 

B0H6X3S 

Lab Name: QUANTERRA MO 

Lab Code: ITMO Case No.: 

Contract: 550.122 

SAS No.: SDG No.: W0 9 07 

Level (low/med ) : LOW Mat rix (soil/water): SOIL 

% Solids: 92.5 

Control 
Analyte Limit 

As 20% -- -- -- --

Percent recoveries : 

Matrix Matr:.x Spike 
Spike (S) Dupl:.cate (SD) 

75.90 - -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- ' -

FORM VI - IN 
E-75 

59.50 -

RPD Q M 

24.2 - F - - - - -
- - -
- - -
- - -
- - -. - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- -.. 
- - -
- -
- -
- -
- - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0031 



U.S. EPA - CLP 

7 
LABO~TORY CONTROL SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHl-00932 
Rev. 0 

Lab Code: ITMO Case No. : SAS No.: SDG No. : W0907 ---
Solid LCS Source: ERA -----
Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R True 
Solid (mg/kg) 

Found C Limits %R 

Arsenic 82.5 82.4 40.4 123.0 99.9 

.. 

FORM VII - IN 
SW-846 

E-76 0032 
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Chromium VI 

E-77 

.. 

BHI-00932 
Rev.O 



(Euanterra 
~ 

BHI-00932 
Rev. 0 

Semces CHAIN-OF-CUSTODY FORM 

ANALYSIS: ~R_ + I; CLIENT: (311-I DATE DUE: 3 ,9 ,9& 
SAMPLE DELIVERY GROUP: {Jut}t 1 BATCHN0.:02,2f I 

LABO RA TORY ID CLIENT ID COMMENTS 

to22t/ O I &1-1 u x:.3 
~ &u)2 
8 !PtL-13 
4 uxt 
6 (lX I 

v ~ v &'12 

-
. 

INTTIALS DATE SOP# 

COC INITIATED NA 

SA1v1PLE PREPARATION 

SA1v1PLE ANALYSIS 

DATAREVIEW 

Form No. : RC-075, 1/96, Rev. 2 

E-78 



HEXAVALENT CHROMIUM DATA SUMMARY 

SOG: W0907 

ANALYSIS DA TE: 2/23/96 

MA TRIX: SOIL ----
MDL: 0.57 mg/kg 

SAMPLE SPIKE SPIKE 

SAMPLE LAB. ID CLIENT ID RESULT UNITS ADDED UNITS RECOVERED UNITS 

Preparation Blank 0.001 ma/L 

LCS . . _ .0. 930 • ..• -mQ/li,. n. 1';(300~ ·~ t:o,g"lf.4 J"( 0.930 mg/L 

BOH! ~! •~~0~57 \ > mg1kg 
n , ...... -. . -

60228101 . 
60228102 B0H6W2 <O.~ t'i,~ g&t l "'i~.J 
60228103 B0H6W3 <0.57 mg/kg 

60228103 DUP B0H6W3 <0.57 mg/kg 

60228103 MS B0H6W3 31.07 mg/kg 41.15 mg/kg 31.07 mg/kg 

60228103 PbCr04 B0H6W3 732.51 mg/ki:i 774.65 mg/kg 732.51 mg/kg 

60228104 · B0H6X0 <0.57 mg/kg 

60228105 B0H6X1 <0.57 ma/kc 

60228106 B0H6X2 <0.57 mg/kg 

COMMENTS: 

To convert preparation blank in mg/L to mg/kg: mg/kg = (mg/L * 0.1 L) / 0.01 kg 

Form No.:CG-196, 8/95, Rev. o E-79 

BHI-00932 
Rev.O 

PERCENT 
RECOVERY 

93.0 

75.5 

94.6 

oo3z_c_ 
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WET CHEMISTRY 

E-81 

... 

BHI-00932 
Rev. O 

0033 



Quanterra 
BHI-009~ 
Rev. 0 

Quanterra-Riehland 
3350 George llashington llay Environmencal 
Riehlana, IIA 99352 Services 

Projee-::: 550.122 
Category: Nitrate S~le Date 02/16/96 

Method: E?A 300.0 Receipt Date 02/22/96 
Matrix : SOLID Report Date 03/01/96 

Client Ouanterra Slanlc Sa~le Prep. Analyses Detect ion 
ID ID Analyte CAS N l.lli)e r Name Date Date Result Unit Qual. Limit Di l . 

80H6X3 1C395·00i Nitrate N03·N ;::SLK92581·1 02/26/96 02/26/96 5.24 UG/G 0.21 

BOH6X3 10395·001DUP Nitrate N03·N CCBLK92581-1 02/26/96 02/26/96 5.30 UG/G 0.21 

BOH6X3 10395·001MS Nitrate N03·N CCBLIC92581-1 02/26/96 02/26/96 103 XREC 5 

BOH6112 10395-002 Nitrate N03·N CCBLK92581·1 02/26/96 02/26/96 142 UG/G 4.21 20 

BOH6113 10395·003 Nitrate N03·N CCBLK92581·1 02/26/96 02/26/96 16.8 UG/G 0.40 2 

BOH6XO 10395·004 Nitrate N03-N CCBLK92581·1 02/26/96 02/26/96 6.62 UG/G 0.20 

80H6X1 10395-005 Nitrate N03-N CCBLK92581·1 02/26/96 02/26/96 463 UG/G 21.4 100 

BOH6X2 10395-006 Nitrate N03·N CCBLIC92581-1 02/26/96 02/26/96 452 UG/G 21.7 100 

NA 0C8U(92581 · 1 Nitrate N03·N ; CBLK92581 • 1 02/26/96 02/26/96 0.20 UG/G u 0.20 

NA QCLCS92581·1 Nitrate N03·N ::BLK92581 · 1 02/26/96 02/26/96 98 XREC 

... 

E-82 0034 



egory: Fluoride 
.,ethod: EPA 300.0 
Matrix: SOLID 

Client 
ID 

Ouanterra 
ID Analyte 

BOH6X3 

B0H6X3 

BOH6X3 

BOH6W2 

BOH6W3 

BOH6XO 

80H6X1 

BOH6X2 

NA 

·10395-001 Fluoride 

10395·0010UP Fluoride 

NA 

10395-00lMS 

10395-002 

10395-003 

10395-004 

10395-005 

10395-006 

OCBLK92581-1 

OCLCS92581·1 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Quanterra·Richland Quanterra 
BHI-0093 
Rev. 0 

3350 George Washington Way 
Richland, WA 99352 

Project: 550.122 

Blank S~le 
CAS Nl..ffK>er Name 

16984·48·8 0CBLK92581·1 

16984-48·8 0CBLK92581·1 

16984-48·8 CCBLK92581·1 

16984·48·8 0CBLK92581·1 

16984-48·8 0CBLK92581·1 

16984·48·8 0CBLK92581·1 

16984·48·8 QCBLK92581·1 

16984·48·8 QCBLK92581·1 

E-83 

Prep. Analyses 
Date Date 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

02/26/96 02/26/96 

.. 

Em"ironmenui 
Sen'ices 

S~le Date 
Receipt Date 
Report Date 

02/16/96 
02/22/96 
03/01/96 

::letection 
Result Unit Oual. Limit Oil. 

1.06 UG/G U 

1.06 UG/G U 

101 %REC 

4.05 UG/G 

1 .01 UG/G U 

1.87 UG/G 

5.83 UG/G 

66.7 UG/G 

1.00 UG/G U 

93 %REC 

00J5 

1.06 

1.06 

1.05 

1.01 

1.01 

1 .07 

2.17 

1.00 

2 
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rr==========='J=·= J=,, =l'=Yl)!'-=~=•·=·J=11..•==========::;::=== BHI-00932 = 

Rev.0 

SAMPLE AND DATA MANAGEMENT 
ADMINISTRATIVE VERIFICATION FORM 

VER-896- 201 
Verification Num>er 

VERIFICATION DATE: 5/1/96 VERIFIER: JEAN M. MARSHALL£ .. _ ~-A ~ 

PROJECT: SOILS FIELD SCREENING 
183 -H PHASE II 

SAF NUMBER: B96-060 / 

PACKAGE ID NUMBER: W0915 SOR NUMBER: NONE 

SAMPLE NUMBERS: BOH6Y6 , BOH6Y7, BOH6Y8, BOH6Y9 

DATA PACKAGE DEFICIENCIES: 

WITHIN THE FOLLOWING SUBSETS NO DEFICIENCIES WERE FOUND: 

WET CHEMISTRY 

METALS 

CHROMIUM VI 

DATE DEFICIENCIES TRANSMITTED TO LAB: 

.. 

DATE LAB RESPONSE DUE: DATE LAB RESPONSE RECEIVED: 

DATA ADMINSTRATIVE VERIFICATION CLOSED: 5/1/96 JMM 

E-85 



BHI-00932 
Rev. 0 

Analytical Data Package Prepared For 

Bechtel Hanford 

Chemical Analysis By 

Quanterra Environmental Services 
St. Louis Laboratory 

Sample Delivery Group Number: 

BHI IDENTIFICATION NUMBER 

B0H6Y6 

B0H6Y7 

B0H6Y8 

B0H6Y9 

E-86 

W0915 

QUANTE:~ ID NUMBER 

:.J447-001 

:.:::447-002 

:..J447-003 

l::)447-004 

OOOl 



Quanterra Incorporated 
13715 Rider Trail North 
Earth City, Missouri 63045 

314 298-8566 Telephone 
314 298-8757 Fax 

BechtelHanforolncorporated 
3350 George Washington Way 
Richland, Washington 99352 

March 15, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

CERTIFICATE OF A.t~ALYSIS 

550.122 
February 2 7. 1996 
Four (4) 
Soil 
W0915 
Summary 

ll}'\ BHI-009: 
,euanferra Rev. o 

Environmental 
Services 

On February 27, 1996, four (4) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Cpon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID' s: 

St Louis ID 
10447-001 
10447-002 
10447-003 
10447-004 

WHCID 
BOH6Y6 
BOH6Y7 
BOH6Y8 
BOH6Y9 

Richland ID 
(,()235101 
€,0235102 
(,()235103 
€,0235104 

Matrix Date of Receigt 
Soil (Jl/27/96 
Soil 02/27/96 
Soil -W27/96 
Soil 02/27/96 

II. Analytical Results/ Methodology 

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

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0. 
Hexavalent Chromium by EPA method 7196 was performed by QTESRL. 
The data is included in this package. 

E-87 
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Bechtel Hanford Incorporated 
March 15, 1996 
Project Number: 550.122 
SDG: W0915 
Page2 

m. Quality Control 

IJ}' BHI-0093~ 
~Alanterra_ Rev. o 

Environmenta.J 
Services 

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

N. Definitions 

The following codes are used to denote laboratmy 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 Sampie, Blank Spike 

V. Comments 

Metals 
The soil Laboratory Control Sample gave a," Background changing during BOC measurement" 
warning. Since the control sample is a known standard and its concentration was used to 
validate the batch a reanalysis of the Labormry Control Sample was not performed. The 
Laboratory Control Sample recovery was well within the acceptable range. 

For hexavalent chromium the preparation blank exceeded the MDL. All the samples were 
below the MDL so the data was reported. 

Wet Chemistry 
The Relative Percent Difference could not be calculated due to the values being below the 
detection limits for sample 10447-001 on the Fluoride analysis. 

E-88 
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Bechtel Hanford Incorporated 
March 15, 1996 
Project Number: 550.122 
SDG: W0915 
Page 3 

lj)\ BHI-009: 
,euanterra Rev. 0 

Environ men cal 
Services 

I certify that this data package is in compliance with the SO\V, 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. 

-~ e H. Price 
Project Manager 
e:\\priceS\abbydave\hanw091S.nar 

.. 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE! OF2 

BHI-00932 
Rev. O 

Project ID: 

Sample Numbers: 

Tests: 

Matrix: 

Analvtical Area (check appropriate area): 

0 Sample control 

a Organic preparation 

Q Inorganic preparation 

0 GC 
Q HPLC 

Q GC/MS 

Nonconformance (check appropriate area): 

Holding r~ Violations (aceeud by ____ dizysj 

Category I: Laboratory Independent 

a 1. Holding time e.'Cpired in transit 

Q 2. Sample received > 48 hrs. or 1/2 holding time h.1s 
expired 

a 3. Test added by client after expiration 

Category II: laboratory Dependent 

Q 4. Insttument failure 

• 5. Analyst error 

• 6. Login error 

• 7. Miscommunication 

a 8. Other (complete description required) 

Category III: Analysis Reruns (QA/QC) 

Q 9. Surrogates 

• 10. Internal Standards 

• 11 . Spike Recoveries 

~ 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

Q 13. Second column 

• 14.- Contamination check 

Q 15. Confirmation of matrix effects 

Q 16. Other (complete description required) 

Notification (check appropriate areal;_ 

Client notified by (name and date): ________ _ 

a in writing a 
• by telephone Q other 

Project Manager (signature and date): 

E-90 

NCM Initiated by: 

J( Wet chemistry 

Q Metals 
Q Reporting 

LOO#: RD-96-_______ _ 

Paa i e, @,041 

Q Data review 

Q Radiochemisuy 

• Bioassay 

Quality As.surancdQuaiity Control 

Ii) 17. QC data reponed outside of controls 

• 18. Incorrect procedure used 

a 19. SOP intentionally modified with QA and Tech. approval 

a 20. Invalid instrument calibration 

• 21 . Insufficient sample received for proper analysis 

/nco"ect or Incomplete Client Deliverable 

a 22. Hardcopy deliverable error 

Q 23. Elcaronic deliverable error 

Reported detectiDn limit.s elevated due to: 

• 24. Sample matrix 
a 25. Insufficient sample volume 

Q 26. Other (complete description required) 

• 27. Ot/ra (specify):-------------

Client's name and response: __________ _ 

a process .. as is .. • re-sample 

a other (explain) 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE2 OF2 

BHI-00932 
Rev. O 

LOO#: RD-96-_______ _ 

Corrective Action 

Root Cause Initial and date: . 
et'±.b ea; .. tr".rzei c/tu1 wb eradl>,m c41 a ft an 2 al)~~, _.'6 .... , .... , ..... o'-'-'hl,..__e_4 __ J_~_u_-/12£..;,_,....,...--

,)P e cTA.ophaU?mR T,,A2 C'e II. ulz, stun,flµ4 t-r<M:1£ a IL 

,Af411/;f-. 

Responsibility for performing CA assigned to: 

Date: c./-1-'J'C:, 

~urance Review 

~Anomaly a Deficiency a Rerun 

Q Funher action required: --------------------.:L-.----------

Assigned to: --.f:---=---+-_,,.~:,.c-..,...,,..._-.------------------~~~---
QA signature: )jla!:l:'.._;/.;..._i.:,-""-"'-,1¥,t.~~"--...;;_-------------

Correctiye Action Verification 

;:?e'rified 
a Cannot Verify (specify reason): ___________________________ _ 



.. 

/\ Account: 10722 0 . ! 

Project N~a•r: ~- Price · d 
Dreft: ,;,,,_l; / Entered end Reviewed t:,y:,U ~~ PH Revlew:-tlHt~rl'\rl-:-H-......_.;;..;:;;'-+-r-----

S~le Heacjer ,-,late: 

Sa11>l• No. L/ Cl lent ID C·Natrix Dete: Collected leceived 0~ Shipper Rad Category Rad Sllllf)le No. 
c~u 

• Container TVJ>e Analysla Cla11 Preaervetive Anal. Due Date Hold Date Site (Container Nlllbers:X filled) 
Data: 

10447·001 IOff6Y6 
11,NL-- ,. ,. 60P5101 

1 GW • Gl••• Jer•201 
1 Cill • QlNI Jit•120ML , 
1 

10447•0011111' aqll6Y6 
••'"~ •• ,. ~,101 

1 ~ ~ GlNI J•r·120ML 1 . ... . 

10447·001"' IIOff6Y6 
AICILAHl:t I. o.. ~5101 

m "° 1 a,• Glua J1r·loi 
N I $11 • QlMI .lar•1~ 

0 
0 

, . . . . . . . 

1M7·001'caD !IOtl6l'6 
HC11LAII> I~ O. 60US101 

1 GM - Gln• J•r-201 
1 a·~, .. ~ Jer•1ZONL , 
1 

10447•00.J IOll6Y0 

··~--- •• o. •. ..-S$10J 

0 l*"S11111>le hH not been rad screened. 
C.11 

AS/7060/Qt. 
FL/300.0/14 
NOJ/300.0/114 
PM/IT/114 · 

FL/300.0/114 
IIOJ/:S00.0/114 

AS/7060/Q4 
Fl/J00.0/Q4 
IIOJi:S00.0/04 

AS/7060/114 

AS/7060/04 
FL/JCI0.0/Q4 
IIOJ/J00.0/114 
PM/lT/114 ,I 

AS/7060/Q4 
FL/300.0/114 
NOJ/300.0/114 
PM/IT/Q4 

Soll 

Soll 

Soll 

Soil 

Soil 

Soll 

26·FEl•96 10:00 27·fEl·96 12:10 01·MAR·96 fEO·EK 

S COLD 
S COLD 
S COLD 
S COLD , ··· 

29· fEB·96 
29· FEB·96 
29·FE8·96 
29·FEB·96 

24·AUG·96 T78 
25·MAl·96 T78 
28· FE8·96 T78 
24 · AUG·96 T78 

i6•FE.t•96 10:00 27·FEl•96 12:10 01·NAl·96 FED·EX 

S COl.D 
S COLD 

29·FE8·96 
29· FE8· 96 

25·MAR·96 T78 
'l!a·FEl·96 178 

~•fEB•96 10:00 27·FE8·96 12:10 01·NAR·96 FEO·EX 

& 
s 
s 

29· FE8·96 
29·FH·96 
29· FE8·96 

24·AU1i·96 178 
25·NA1•96 178 
28·FE8·96 178 

26•fE8·96 10:00 27·fE8·96 12:10 01-NAa-96 FED·EX 

s cou, 29·FEB · 96 24·AUG·96 178 

•·fE~-96 )0:40 27·FE1·96 12:10 01·NAa·96 FED· EX 

S COLO 
S COLD 
S COLD 
S COLO 

29·FE8·96 
29·FEl·96 
29·FE8·96 

. 29·FE8 · 96 

24·AUG·96 T78 
25-IIAll·96 178 
28·fE8·96 178 
24·AUG·96 178 

Z6•fEI•~ 1~~40 27·fE8·96 12:10 01·NAR·96 FEO·EX 

S COI.Q 
S COLO 
S COLD 
S COLD 

P111e 1 

29 · fE8·96 
29·Fl!9·96 
29·FE8·96 
29·fEB · 96 

24 · AUG-96 T78 
25-NAll-96 17a 
28·FEB·96 178 
24·AUG·96 J7B 

screeoing not Re<f-li red 

(21679] ; 100) 
(216792: 100) 
(216792: 100) 
(216792: 100) 

Screening not Requl red 

(216792: 100) 
(216792:100) 

Screening not Required 

(21679]: 100) 
(216792: 100) 
(216792: 100) 

Scrltffllng not R~ired 

(21679]: 100) 

Scrltffllng not R~lred 

(216795:100) 
(216794:100) 
(216794: 100) . 
(216794: 100) 

Screening not Requl red 

<216797: 100) 
(216796: 100) 
(216796: 100) 
(216796: 100) 



Project Man.gar: w. Price 

Quanterra February 28, 1996 12:51 pa 
Account : 10722 Project: 550.122 Quanterr1·Rlchl1nd GAS No. 550.122 Rev. O 

Master S11111>le Login: 10447 

Draft: Final: Entered and Reviewed by: ___________ _ PM Review: ______________ _ 

SallPle Header Teapl1te: 

SMflle !40, 
C~t• 

ti Container Type 
Data: 

Cli~t ID 

10447·004 IOH6Y9 
RICMI.ANO I. D. 60215104 

I GV • Gla11 Jar-201 
1 GN - o, .. , Jar-120M~ 
1 
1 

C> 
C> 

lqaple hat not been rad screened. 
en 

C· Matria 

Anelyall 

Al/7060/Qii 
FL/~.0/04 
1103/300.0/Qii 
PM/IT/04 

Soll 

O.te: Collected Received Due Shipper 

Cla11 Preservative Anal. Due Date Hold Date Site 

26·fEB·96 11:20 27·FEB·96 12:10 01·MAR·96 FED-EK 

s 
s 
s 
s 

COLD 
COlD 
COLD 
COlD 

Page 2 

29- FEB-96 
29·FEB-96 
29-FEB-96 
29 · fFB · 96 

24 ·AUG·96 T7B 
25·NAR-96 T71 
28 -fEB-96 t78 
24 AUG · 96 178 

RIKI Category Rad S811f>le No. 

(Container Nuioer&:X filled) 

Screening not Required 

(216799 100) 
(216798 100) 
(216798 100) 
(216798 too, 

;;d tp 
(ll ::r: 
< -• I 

oO 
0 

'° vJ 
N 

(. 

'--0 
·-......:.i -'-!hJ 
.:-n =-~· -~ 
" r...l 
ui 
c..,iJ cr.:... 



Chain of Custody 
Record 

Cu., ti ti-- "1 '( 7 o .. 

~~ I 61 Ll~1ll. (d 

P,01«1 Mar1a~, l 
. t,LJ~ . . L{ Iti: .(.. J/ 

Quanterra 

Oolll 

2 :I 71/& 
labNuml.Jur 

f,1, ·in,,1,1u•,1fal 
. ..,· •• ,' It 4') 

( ' ll.1u1 f>l("11'i'.h1cfr Numl,o, 

54251 
rtJldphont1 NumtJar (Area CodaJ/Fa• Numbsr · 0 

Clfy - - ------- -----~S-1a-,a- ~z~.,- Coda- - - - - - - -+S,111 ConlaCI J!ab Cunract 
__ ------··-··-·-· ··-· ~_P_ag_e~ __ / __ '!!__j_ ___ _ 

Analysis (Attach lis1,1 ·-- · -

Pw,~l~::~&L (3 C/t ~ t)& Caff~tMayb1//Numb6r 

Con1tacVPurchllsa Otr»r/Ouo/• Ho. 
Matrix 

Sample I.D. No. and Description Date 

- ·· ···· -· - -·--- · • .. - ---

-··. ·-·------------- --------- - ·-- ·--· -· ·--- -

. ... ·-· ---------------------------·- .... ·· • ···· ·· --------· 

- -------------- - - ---1-------1-- ---- - - · 

.. 

0 Non-Hazard 0 flllnvnable []Po,sonB ~nown 

Containers & 
Preservatives 

' 

17 Disposal By Lab f -1 Arc:htv8 For 

G l:!ii7i U~~:~,~~~~•• ~;;;_ ~;~~ 71:: ~=_,,,,,~~• :;p(, 
O dj ___ _ -·-·-· ----o---. [,rL __ ~------- 12 -· -~I_ __ --- __ m;;g;p)j 

2 Rut1,qu1slltld a, OalB T1m11 

~ . I I ________ _ 
J Hu1,11qwstoud lly I 00111 Tu11u .J floc111ved By 

Co,,,,,,e,11s 

more s ace ~ neede<J1 

Special lnstmcl1011s1 
Conditions ot Reemµ, 

(A leo may btt assussull 1/ samµtus a,u 101a111u,I 
Moltlhs IOll!JUI lhdll 3 f/1(1111/IS) 

O;du l ,mo 

l,mu 

,,.,,u ,,,,,,, 

----------- ---- --- ------ - ·-· . . . .. . .. -
OISTRIRIITI(,,. WHITF - ',/;,11~ ,.,ilh th11> <,i,mntn · r4M111AV A"'"'""'',,, r, . . ,, . , , .• ,., 11 , ,. v • n,.,., . • ~ 



.. 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Colledor Company Contact 

Jon Fancher LR. Miller 
Projed Designation Sampling Location 
183-H 011ln1 PhlM II Solla Field Saeenlnn 183-H basins Ioils 

Ice Cheat No. P-J7 
Field logbook No. £l..-\;Jt1 

Shipped To OffI1te Property No. 

Quenlena 
Po11ible Sample Huard11Renwk1 Preservation Cool Cool Cool none 

Type or Container PIG PIG PIG PIG 

No. of Conlainer(t) 1 1 1 1 

Special H1ndllng and/ot Slotage Volume lc}.u""\ (.,I>"'' fo"1\ ~~W\1 

sa- I oo'f. f oo•t.. T :J; 
SAMPLE ANALYSIS 

/J)tJt/ IS" l I /4~~1~ I l/ ' 2 3 4 

SAINIIIINo. M1tnx• DaleSamoled Time Sampled .. , 

~~\,.,~ lo {)/ 5 d-/d\..\'t~ l'oou )( )( :x ¥ 
~o\\b~I {)2 s ~,~,,• l~~c Itri\) X )( X X -. - ,..., 
e>\)\\6~ t)_q s d-ll1..\,~ 101o X X )( x 
~\\b'{ q IJ4- s c)-/-».\qb 11:>..o >< 'X X X 

CHAIN OF pQ88~&10ti I Sign/Print Nemet SPECIAL INSTRUCTIONS 

It•~ ~hfdBY ~ R-- . ~-- Dile/Time /fr', 1 IC Anlona, Fluoride, Nilrate 

""'- c. :S. o. ~ ..... LI \5.i.~ A'I~ ~ A.......1,1/',~ l..Z#•~ ,-..-
R ' · - f9-- Daa.lTme /,Pl / cc. J·.i':/...,,0 ~ ~!~-;!fk 2 ArMnlc 
,r.,.., ';Lr~ A.wJ.,H,,v "2.-27✓i' 

,.ellnqullhed By DetelTlrne Received B DI1emme 3Chromlum6 

Relinqullhed By D1telflme Received Dy Dale/Time 4 Adlvily Scan 

~Ta Received By Tille 

SECTION . ' 

C> 
C> 
C> 
00 

FINAL SAMfll,I!!'. Dllpolal Method Disposed Dy 

OISPO&rflON · ~ 

Telephone 
509-373-9592 
SAFNo. 
896-060 

Method of Shipment 
Hand carrv on government vehlcle 
BiU of lading/Air Bill No. 

.. , · .. .. .. · .. ·• . •.• ,· ·:' ·r . 

Date/Tme 

Dale/Time 

Page _I_ or_/_ 

Data Turnaround 

X Priority 
Normal 

' . ' ·,.. .. . ., . 

........ 
Ii --SE•&-
S0•8-
Bl•Sludge 
w •Wal• 
0 •CW 
,\ .,.. 
DS•Onn, ._, 
Dl •Dnnil...,.S, 
T •Traa"9 
V...•~ 
l •L-.,o<1 
V • V-l1Uon . _,.,,;:;_ 

-...0. 
-..J -t.>4 
i:'M 
-~-

~ 
11 

r--.l 
ui 
~ 
'"'·-.'.2 



02127/98 11: OS esoe 373 euo E.\L.310-013;±2-10 

GNIMA-AA.Y ENERGY ANALYSIS SCREEN1NG REPORT 
Rad~ LabculUi, 
E1,..;,mmema1 Analytical Labarall:lry 
IT Hardard Co. 

leatapl 

Be7 C 

1(4() 

C«iT C 

CdlO C 

RuRh106 C 

Sb125 C 

M29 C 

Ca13"' C 

C.137 C 

C.14' C 

Eu1!2 C 

Eu15' C 

Eu155· C 

Th32dau 
U23S C 

1.1238 C 

U238dau 
Np237 < 
Pu239 C 

Pu2'° C 

Arn241 C 

Sr-90 
Gran.Alpha 
Grou Seta 

Ar.A 

Activity, pC~ on 28 Fetnary, 19'18 

<4.&.01 
1.2e-t01 -,. 1.&e-tOO 
5.Be-01 
7.'-'02 
8.1..o1 
1.Ae-01 

-4.le+QO 
9.7e-02 
8.o.-Q2 
5.7~1 
3.!H>1 
2~ 
3.7~1 
<4.3e-01 .f- 1.s.41 
s.a..o, 
, .-4e+01 
3.49-01 +I- 1 .2--01 
1.29-01 
1.o.+03 ,.~ 
,tS.01 

N/R 
N/R 
N/R 

NIR 

,:., sells a,,d natunll ..,,...._ lfte fDlleowlr.t a,.U.· 
'!ha • ,wvl• o' t..23' ,a _., °" :-. r.1111,,ty rt Pa23'111 

The..-.iy.,ao'~7 ii__, c-,~ •c:IM!ydP•m 

l.'231aau ra IN •c:IMIV ~ Pb2,A ar,c ai:,, . .+-.art..,. cs•uiir- pn:111.ida 
p,aoucia r1 ..ma. ~QUlllltftr __., paran1 er.ct-. ..... i:raou=a P'.'0C•OY 

deft l'ICI -- r, cttt~ --

~3,cai, 11 t~• 1::MI'( d AcnS. >..2i:. • re Tt2"8 arO!t ::..-91! c:•uo"ltet ~ 
pr~ a' '"'t-.232 Ec:i;lillDnul':" ~n r::ar•n:.,.,, 01-.q,iar pl'COI.CU may 
nor _, :r o.11,; ,i,eo mr.-. 

Ctl'le : Ull'CIH . ~ ccnla•-W-,O na:-..n, ~ - may 1"9'• iMppatle IND 

IDr ,r.e Th. i.: ~ anc ::a...r;~r. c,n:,o-.ictL Th• la'Jb -r ... 1111'1en ce 
1:1a1anc:e; 1;airr. tr.a grca 1111>r.a r1a,vn.. 

~L 
Aliwtt. Oavia 
Re1 at=;ic1I 'Aanager 

E-96 Page 1 
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97 l 3Ei~0 .. 2S38 
· -·-·· 02127198 11:0S eso11 373 euo E.~L.10-O13.12-1O 

~y ENERGY ANALYSIS SCREENING REPORT 

Ei..ica,,.._, Analytical l.aDoratDrY 
IT Hanfard Co. 

C1atama ID Number: 
EAL ID Numbr. 

llotape Activity, pCV; O.."\ 29 Februsy, 1998 

S.7 C 5.s.-01 
K40 1 . ...ai +I- 1.a.+00 
Cd5'f < 5.7..01 
Co60 < S.18-02 
RuRh106 < 6 .29-01 
Sb125 C 1.h-01 
1129 C 4.S..00 
Cs13' C 8.7e-02 
C.137 < 8.2e-02 
ea, .... C 5.h-01 
Eu152 C 3.S.-01 
Eu154 < 2.7..01 
Eu155 C 3 .4..01 
Th32dau 5.o.-01 +I• 1.S.-01 
U235 < 5.4e-01 

' U238 C 1.'-+01 
U238dau 3.a.,o1 +/- 1.S.-01 

~ < 1.2--01 
Pu239 C 1.0.+03 
Pu2.0 C 1.Ae<-04 
Am241 < 4..h-01 

Alpha activftlN 
Sr-90 
GroaAJpha 
Gro.Beta 
~ 

Clnwo-s 

NIR 
N/R 
NIR 
NIR 

AJ en:n rs;ior.ta r. 2 mr.aa!'C 0r1.at1r.11 

llet nl• and natural lafflPles. the fltl1ewtn1 eppllea: 
':'ha -ya al 1,731 • :.um Ill" Int aclMI\' ~ Pa234ffl 

1.r.31m.i 'I tr.e acMy et Pe2ic an; Bl2~C. lhOlt 11..e :laU;r.:tf i,roouc:t 
p:naJCII of ..1231 EQUllliDnum - PL'Wt: 1.nct Cla;q,!at Pro=uc1t proaa:iiy 

-. t'd - in a11rJ1tea maara 

Thl,aa.. 111n, a,:ox:,- c'. ~a. =-e212. aro T.20t, Piar: "'-.d aa~ ~ 
pre- 01 Tn:J:. Ec~ .. .i,,-a,m cr.-...n cierani r.c ~1.9""..,. l)"OCIJC:11 may 

,,... -: . ., c:.st..11:1110 mmerwa 

0,,.,U,,,~lea. ~cet"altling-,r.1.ffl ~~ may- ~_z:atft,a-As 

tor 1t• -:l'I. i.. t-a,....,n,ca ar.a aai;gru: ~ -;"tw resuu 1'1""91 vcr tit 

--19&an1: tr.e gr:,a 81111\a anillyl& 

d/Lt:fk 
Mle,tl. 0..... 
Rlldiologic:al 'Aanag1t 

E-97 Page 1 
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· ··.· •· 

G>MMA-RAY ENERGY ANALYSIS SCREENING REPORT 
n1 If ;wtric L.iDA• D i 
Envio•••-• ll~llqllcai Uill:la,a1Liy 
IT Hanfard Co. 

l0Hffl ~ ,6 ~116'('1 
CUltl:lrl'SIDN\fflbar: 
EAL ID Nlfflbr. EALQ2042 G"" 

,z-17·9' .,. ~- pCI/; on 28 February, 1996 

S.7 C 5.De-01 
KAO , . ..01 +I- 1.a..<10 
Co57 C s.e.-o1 
Co60 C e.a.-02 
RuRh106 C 1.7..01 
Sb125 C 1.7..01 
1129 C 4.7...00 
C.1~ C 1.1..01 
Ca137 C a.1..m 
C.1'4 C 5.7..01 
El.,152 < u.o1 
Eu15' C 3.2--01 
Eu155 C 3.a..41 
Th32dau 5.De-01 +I• 1.7..0, 
U235 < 5.h-01 
U23a C 1.e..01 
U238dau ,.~ +I- 1.S.-01 
NP237 C 1 . ...01 
Pu239 C 1.o..o3 
Pu240 C 1.~ 
.-m2.C1 C ~-9--01 

Alpha ac:tiYities 
s,.90 N/R 
Gn:llla Alpha N/R 
Gn,u8,ia N/R 

AEA N/R 

,., .... a,w,....,.,_....., .. ,.........,,...: 
'Ttw.._..dU2'31 • tlaNGCIIIUll&ctwll\'d~ 

':'Nr.ia.yar:tNp237 II DIMGcr. IIWc:ivlydPa233 

U231dau11NCIIV!lyaf~14ar481Z14 ll'Ot.,_aaugn:9tp,ar-
.,,__ r:IU231. EQUIIDlll.m- pa.Wiland Gaugl'ltltJ:!IIOICI ~ 

c:- ~.al- In dlll.ftllC -

Th3:1aai. II t°'e a.-MV d Ac2:I. ::it212. anci Tl208 . allOft....., aa.,grnr =-
l"CMl& d Th:32 EC\.IIIIIDrun-_,~L"lC a&"JVf'll8~pt=u=I PTwy 

- - .., dlllun.a ~1 

:IIW..,..__ narccrairww.i,,.,,. ffll!enlia, ,r-.,"-no:,11c:81111~ 
b'IIWT>, U. ~::as,= Cllu;l'III'~ Thetawa ,n,.a:1/"11' l:le 

l:• VCtOIQa.nlZll'leG~Lo.'la.,,.,.,.._ 

r 
l-H-4' 
Om 

E-98 
Pa;a 1 

02-27-96 
Om 

BHI-00932 
Rev. 0 

0011 



0 
0 .... 
N 

Client Sample Screening Results 
27-Feb-96 

Cl.lt:NT CODIE IP MATRIX RECEIVED DETECTOR ACQDATIE SAMPLE MINUTES CNTS A NET CPM A CN'rs B Nlff CPM B 

nm llOII0Pl 

I.IQUIU 

1117196 ll :00 00 PM QllAl)l I A l/17196 HI 46 PM 

like: 2127/'J6 4 2U6 AM 

IIOII0l'l 

ma; 
-· - - ---- ·- -·- - -- --- -- ----- --- --- - - ·-- - ·-- .. ----- ---------·---- -- ·-·---

Aal Dale: 1117196 

Ppt-,: l / 

BHI BOHOP4 

TotS.,AJt: l.00£+00 , I.OOE•0I Alp; 

Bd; 

(D,-, , .,lE--01 

AJt): 2.2,E-t-00 

(uCI/ l .49E.o, 

S1): 1.0 I E-04 

UQUID 

UIINa: L / ' ml 

lfl7196 12:00:00 PM QUAD21B 21271961:41 :46 PM 

1127196 4:22:,6 AM 

BOHOP4 

BKO 
-----------·- ·- -·------- ---- - - -- - -·- --- ·---------- ----- ·---- ·. 

_Aal Oak: l/27196 

,,.-,: 0 .1 / 

BHI BOH6JJ 

Aal Oak: l/l7196 . 

, .... : 0 / 

BHI BOH614 

Aal Dale: 2127196 

P,c1111: 01 / 

BHI BOH6V6 

TotS.,AJt: 1.00E..00 / , I.OOE•OI 

LIQUID 

Ull&u: L ml 

lfl7196 12:00:00 PM QUADllC 

like: 

T Gt S.. AJt: I .OOE • 00 

Ulllla: L/ 

, I .OOE•OI 

ml 

Alp; (D,-al l .19E+OO (IIC.1/ l .lOE-04 

Bd; Alt): 4 .26[ • 00 Sa): 1.92£--04 

2fl71961:41 :46 PM 

2/l7/96 4:lU6 AM 

BOH6ll 

BKO 

Alp; (D,-, 6 .IIE-01 

Bet; Alt): ,11Et-0I 

(.0, J.07£-0, 

Sa): l .JSE--03 

lfl7/96 12:00:00 PM QUAD21D 2/l7196 3:41:46 PM BOH614 

BKO LIQUID 

Tot S.,AJt: 1.00£ • 00 / , I .OOE+OI Alp; . (D,-, 8. 79£-0 I 

Bd; Alt): 3.0IE•OO 

(uCI/ J .96£--0S 

Sa): 1.16£--04 

SOUD 

Ualb: L ml 

2127/9612:08:00 PM QUAD2lA 2fl7196 l :41:S0 PM 

2127/96 4 :23:03 AM 

BOH6V6 

BKO 
----- - - ------------------ -

Aal Oak: J/l7196 

,,. 1111: 76 9 / 

27-Feb-lJ6 

ToCS..AJt: S.OOE+Ol / , 7.69£•01 

Ualb: g mg 

Alp; (D,-, S.72£-01 

Bd; .U.): HSE•OO 

(uCI/ 1.61[--0) 

S1): I OIE--02 

•------------·----- --- -·· - .. ---- ------

10 

1100 

7 0 191.UIH 

)l 004 771 

(pU/ 2.49Et-OI 

Lie): I Ol[t02 

!. l.lE •0 I L'A'f 

096)7' 

_1.0E•OO I.all 

- 491::-01 ~ !. 2.41::•01 
I 

)0 )0 0 .9S 101 l S08llll 

0.92' 1100 40 0 OS 
.. - --- ----·-·----------· - - -----· - --

(pU/ 

JO 

1100 

•~e>= 

UOEt02 !. 29E•OI 

1921::•02 ! 2.8E•OI 

16 O.,OJJJJJJ 

l4 O.OJ 

740 

CAT 
I r 

121 

70) 

I .9E--OI I.all 

l 6E-OI Al1i ·~· 
26.7212' 

011787' 

(pC1I J 07Et-01 

Lie): l.35E+OJ 

.t 2.0E+OI CAT l .lE--01 Lall 
I / Al1i 

± 14Et01 2.IE-02 l~I 

JO II 0.)0166667 7S 1.625 

1100 '2 0 .065 700 017' 
------ --·-·- -- -

(pC1I J .96Et-OI .t 2.lEt-01 CAT 6 .Jl:.--01 Lall 

U6Et-02 ! UE•OI 
I / Al1I l..11): J 71:.-01 

·~· 
JO s 0 .11166667 80 16679167 

100 4-4 O.OH 799 0 .9917' 

(pCI/ ) .lSt:+00 

l~e): 2.02E•OI 

± S.SEtOO CAT UE•OI 
I/ 

± 171:•00 49Et00 

I 

:,::, to 
~ ::i:: < ..... 
• I 

oo 
0 

'° l...,J 
N 



trJ 
I ..... 

0 
0 

0 
C> 
~ 

w 

CLIINT CODI ID MA TRIX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTS A NET CPM A C:NTS B NET CPI\I B 
---·-- · -------- - ·-.--.- _ -.-

8111 80116¥7 

Aal De&e: 2127196 

P,.•&: IOU / 

2127/96 12:00:00 PM 

SOLID 

Tot S.. .U.: S.OOEt-01 

Ualb: 
/ 

I 

(Jl)ADllB 

Bq: 

, l.06E•02 

mg 

2127/96 l :4UO PM 80116¥7 

2127/96 4 :lJ:03 AM BKG 

Alp; (Dpml 2.26E+-OO (uCI/ UIE--03 

Bet; Alt): 5.I0Et-00 Sa): I 09E--02 

BUI BOH6YI VJ7196 11:00:00 PM QUADllC 1117/96 l :41 :SO PM BOH6YI 

8KG 

Aa1 o.a.: l/17196 

,,. .. ,: 621 / 

BUI BOH6Y9 

AalO.U: 1117196 

P,.•1: IOU/ 

BHI BOHnl 

SOLID Bq: 

TotS...U.: S.00Et01 / 6 .21Et01 

Ulllla: a ma 

1127196 11:00:00 PM QUAD2lD 

SOI.ID Bq: 
-- - -------- ---

TotS., ..... : S.00Et01 

Ulllla: I 

l.lQUID 

/ 
l .06E•02 

ma 

QUAD2JA 

Bq: 

AalDe&e: 12/J0/99 TotS., ..... : I .OOEtOO / , I .OOEtOI 

Ppf •1: 11 .7 / Unlll: L ml 

BIii 80H72, 

Aal De&e: 1/17196 

,,..,: 19.1 ;' 

1.11.Jllll} 

2127196 11:00:00 PM Q11Alll18 

Bq: 

TotS., ..... : I.OOE~ / , 1.00E•0I 

Unlu: L , ml 

2127/96 4:23 :03 AM 

Alp; (D,-t 6.04£-01 (uCI/ 2.19E--03 

Bet; Alt): 3.06E•OO Sa): 1.1 IE-0l 

1127196 J :41 :SO PM BOH6Y9 

2127/96 4:lJ:03 AM BKG 
------·-------· -

Alp; (Dpml 7.41£-0 I (uCLI U9E--OJ 

Bet; Alt): USEtOO Sa): 1.12£--0l 

1117196 l :46:'6 PM BOH711 

2127/96 4:23:12 AM BKO 
·--------

Alp; (D,-t 2.06Et-OI (uCLI 9.J0E--04 

lid; Alt): 916Et01· Sa): 4 •• E--03 

2/17/96 J :46 16 PM IIOll7U 

2127/96 4:23 :12 AM 8Kli 

Alp; (D,-t 266Et01 (uCLI I 20E--Ol 

Bet; ..... ): 4.41Et02 . Sa): 2.021::--02 

BHI BOH731 2127/96 11:00:00 PM QUADllD 2/17/96 l:46:'6 PM BOH7ll 

0KG l.lQlllD Bq: 2121196 4:23: 12 AM 
- ·--·--··· ·- ··--··----··------- - ·------·---- -----------------· -· 

Aal Dak; 2127/96 

,,. .. 1: 24.4 r 

27-Ftb-96 

Tot Sa,~: 1.001::tOO 1.00E•0I 
/' 

Unlta: L ml 

Alp; (D,-1 4.9JEt0I 

Bet; ~): 1.60[ • 02 

(11<:I/ 2.221::--0) 

Sa): 7.22t:--Ol 

)0 

1100 

(pCII 

)0 

1100 

Lil): 

(pC.1/ 

•~&>: 

30 

1100 

(pC.1/ 

Lil): 

30 

1100 

(pC.1/ 

&4&): 

10 

1100 

(pC.1/ 

30 

1100 

Lil): 

12 0 347S 

42 O.0SlS 

9.6JE+-OO ! S 0Et-00 

2.17Et01 ! llE•O0 

S 0.12791667 

11 0 03175 

4.l8Et00 ! 6 .0EtOO 

2.llE•OI ! 4.JEtO0 

6 0.13125 

Sj 0 .0617' 

100 l 39SlllH 

no 0 917S 
.. - . --- -- -- ·- ----
CAT s.n:,oo I.alt 

I 
/46Et00 ..... 

•~1 . 
72 

736 

1.41 

on 

CAT /1.11'•01 ..... 
I Altt 4 n:,oo •~c 

99 HOS 

716 0 ll'JS 
--------- -- . 

l .lllEt-00 ! 4.SEtOO <.:AT/ I 6E •0I ..... 
2.23Et01 ± J.IE•O0 

I ~ 4 R•00 •~c 
197 6.49916667 1612 Sl.7119SU 

'4 o .06n ns 09-U7S 
----- -- - ----------- -· ··. - - . 

9 .J0Et-02 ± 6.•EtOI CAT/ 27E-02 I.all 

4.44E•0l :t I .IE•0l 
I Aa. 1.11:-0l 

•~1 

20 1.11666667 6116 UI )UIIII 

)2 0 .04 1101 I 0012S 
--·-··· ··--- - ------ ---

l.20Et-Ol ±12Et01 CAT 2 11:-02 I.all 

202[ • 04 ! 2.SE•02 
I / ..... 

2 SE--Ol •~c 
397 111733)]] 2SSS 84 247917 

41 006 71' 091117' 

(pCII 2 22E tOl 

I~&): 7221::tOJ 

± I .0E•02 CAT 
I 

:t Ul::•02 

111-AJl 
/ 

6 9E -0l 

, .... 
Al<t •~c 



I -
..;."' .: ~n~ C.O.C. 
;;IE0TO: lf ¼1+::1k'.f 

:~~ -J, '":~4 Sr : Qu1W-m Upoa Receipt Vlrilnce llepn 
-,·, .~: _ L•~ u _ . St. Laail Labara1my 

BHI-00932 
Rev.O 

LGalD No.: /o o/'f:Z 

E.{: th---- tl1 
cu..., tt-~ 0o1r.,?.-)..~·1'- ::a9r.u, 
Project No: 42)0 , / :J.. ?:::,, !niriered by:_.i;;A......_ __ #'Y) __ ;ttjf__,._......_ __ _ 
Shipper/No: f=ep Ex ¢:t:1 Jc,., l. 0 5 7 Rf A/COC NUlllbm:_5_'{ ... b ... S:_,( _____ _ 

C~utwe (Clml aD t11111 ....,): 

1. C S-,. rec:emd broaallllall· a. C SllflllllllDaac-,;,,.,... ... amc1alllll"'8ID 
2. C S1mpt1111CCiYei -prapa ..,._wlli•e. oaplf WWL Elpfeie· _____ _ 

C Coolll • 4 1 arc• willill .c : 2-C 

C 

C 

pH. _________ -,,-.~ · 9_ Er · :;m!;J:i anilaaNC8Mdna11J111i11•· -. 
1 • ' J 0..(--~): 

-.:. __________ ......_ ........ 
3. C Slmptl rec:eMd iL iQ upa _..,;•-_ 

4. C Samp6e rec:eiYed - prapa. p.+aWOIL Expieie· ' 

:,. C Plflll•ort a"IICeMd ......... 

6. C No umpte ID oa lllllplt_.,,.,.;,,,. 

7. C 1:uaDdym,e~. 

2,. .__ 
C... T r We U,.1 I, I _.._~------ ---

CorrecuYe Aaiao: 

• 
• 

Clicm's Name: 

Clial's Name: --------
• Sample(1) proc:eued ·u 11·. 

.. 

By: -----
lafonmd ill wriliac oa: By: -----

• Sampla(1) OD bold um:il: --ff"!"'"" _________ If r1l11N DDlify: 

. ._:=::, 1Jftti& m±tJ :: ~7%/w 
\, J . 

SL-ADMDUXl06. Rcvi..a 111'24195 
SIGND OIIIGINA1. MUff a UT41J'CD IN TD PIIOISCT nL& 

E-101 
0014 
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Category: As EPA 7060 
Method: EPA 7060 
Matrix: SOLID 

Cl ient Quanterra 
ID !D Analyte 

80H6Y6 10447·001 Arsenic 

BOH6Y6 10447·001MS Arsenic 

B0H6Y6 10447-001MSD Arsenic 

80H6Y7 10447-002 Arsenic 

B0H6Y8 10447-003 Arsen i c 

B0H6Y9 10447-004 Arsenic 

NA 0CBLK92910·1 Arsenic 

NA 0CLCS92910-1 Arsen ic 

#J}) BHI-0093 
~Uanterra Rev. O 

Quanterra-Richland 
3350 George ~ashington .ay 
Richland, ~A 99352 

Project: 550.122 

Blank Sa~le =>rep. Analyses 
CAS Nl.lllber Name :iate Date 

7440·38·2 0CBLK92910·1 02/29/96 02/29/96 

7440·38·2 0CBLK92910·1 02/29/96 02/29/96 

7440·38·2 0CBLK92910·1 C2/29/96 02/29/96 

7440-38-2 0CBLK92910·1 02/29/96 02/29/96 

7440-38- 2 0CBLIC92910·1 02/29/96 02/29/96 

7440-38-2 0CBLIC92910·1 02/29/96 02/29/96 

7440·38·2 0CBLIC92910·1 02/29/96 02/29/96 

7440-38-2 QCBLIC92910·1 02/29/96 02/29/96 

.. 

E-104 

Em-ironme1m1/ 
Ser,,·ic-es 

S~le Date 
Receipt Date 
Report Date 

02/26/96 
02/27/96 
03/08/96 

Detect ion 
Result Unit Qua l . Li mi t iJ il 

1.1 MG/KG 

87 %REC 

84 %REC 

1.1 MG/ICG 

1.1 MG/ICG 

11.7 MG/ICG 

·0.17 MG/KG 8 

122 %REC 

1.0 

1.0 

1.0 

2.1 

1. 0 

0016 

2 

20 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

B0H6Y6 

Lab Code: ITMO Cas-e--=N~o-.-=----
Matrix (soil/water): SOIL 

SAS No.:_--=---.- SDG No.: W0915 
Lab Sample ID: 1044=7-_-0_0_l_ 

Level (low/med): LOW - Date Received: 02/27/96 
% Solids: 973 

Concentration Uni~s (ug/L or mg/kg dry weight): MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. Analyte Concentration C 

7440-38-2 Arse~ic -----

:larity Before: 
:larity After: 

FORM I - IN 

E-105 

1.1 

Q 

.. 

M 

F 

Texture: 
Artifacts : 

SW-846 

0017 



U.S. EPA - CLP 

1 

BHI-00932 
Rev. O 

EP .'!.. SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

30H6Y7 
Lab Name: CDANTERRA MO Contract: 550.122 
Lab Code: :TMO Cas-e---=N~o-.-=---- SAS No.=--=----- SDG No.: W0915 
Matrix (soi:/water): SOIL Lab Sample ID: 1044=7-_~0~0=2-
Level (low; ::1ed): LOW 
% Solids: 97A 

Date Received: 02/2?/96 

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

CAS No. Analyte Concentration C 

7440-38-2 Arsenic 1.1 

Color Befo:::-2: Clarity Before: 
Color After : Clarity After: 

Comments: 

FORM I - IN 

E-106 

Q 

---

M 

F 

-=I 
----! 

' ----· 
i ----, 
I ----1 
I ____ , 

- I ---

.. 

- I 
Tex:::.:.re: 
Arti::acts: 

SW-846 

0018 



Lab Name: QUANTERRA MO 

U.S. EPA - CL? 

1 
INORGANIC ANALYSES =ATA SHEET 

Contrac~: 550.122 

BHI-00932 
Rev. O 

EPA SAMPLE NO. 

B0H6Y8 

- -Lab Code: ITMO Cas_e.....,..,,N_o ___ : ___ _ SAS Ne.=----=---.- SDG No.: W0915 
Matrix (soil/water): SOIL 
Lev e l ( low/med): LOW 

Lab Sample ID: 1044=7-_~0~0~3-- -
Date Received: 02/ 27/ 96 

% Solids: 97-:--:f 

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

CAS No. Analyte Concentration C Q M 

- F 7440-38-2 Arsenic 1.1 - - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -... - -
- -
- -
- -

Color Before : 
Color After: 

Clarity Before: 
Clarity After: 

Texture : 
Artifacts : 

Comments: 

FORM I - 1.N 
SW-846 

E-107 
0019 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
:NORGANIC ANALYSES DATA SHEET 

Contract: 550.122 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6Y9 

- Lab Code: ITMO Cas_e_N,.....c ___ : ___ _ SAS No.:___ SDG No.: W0915 
Matrix (soil/water): SOIL Lab Sample ID: 1044=7-_-o~o-4-
Level (low/med): LOW Date Received: 02/27/96 
% Solids: 94.~ 

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

CAS No. Analyte IConcentrationlC 

7440-38-2 . Arsenic , _____ 11.7 
! -

---------I------------
Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

E-108 

Q M 

___ .F 

... 

Texture: 
Artifacts: 

SW-846 

0020 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev.0 

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0915 

Preparat~on Blank Matrix (soil/water): SOIL_ 

Prepara~ion Blank Concentration Units (ug/L or mg/kg): MG/~G 

Analyte 

Initial 
Calib. 

Blank 
(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 ,..., 

I i -----1- 1 Arsenic -1.1 B -1.7 B -1.4 B 

----- ------ - - - ----- :- ~ 
----- ------ - ----- - ----- - _____ !_ j 

i I ----- ------ - ----- - ----- - -----1- ' , I 

----- ------ = ----- = ----- = -----i=i 
----- ------ - ----- - ----- - _____ ,_ , 
-----------------------------
---------------------------------------------------------------------------------------
---------------------------------------------------------

----- ------ = ----- = ----- = -----·=' ------------------------ _ j 
i ----------------------------- - , 
I 

----- ------ = ----- = ----- = -----·=1 I : ---------1-i ----- - ----- - ----- - ----- -1 
------------------------------------------·-----------------
------------------ ------------------------------------------• ----- ------ - -----------------
------------------------------

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

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

FORM III - IN 

E-109 

----

Prepa-
ration 
Blank C 

-0.172 B 

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

SW-846 

0021 



U.S. E?A - CLP 

BL_::.~KS 

BHI-00932 
Rev. 0 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

Lab Code : ITMO Case No.: SAS No.: SDG No.: W0915 ----
Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units ug/L or mg/kg): 

Initial 
Calib. Continuinc Calibration Prepa-

Blank BlanK (ug/L) ration 
Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Arsenic 1.0 u 1.0 u 1.0 u ~ 

·, 

FORM :rr - IN 
SW-846 

E-110 0022 



9713910. 2S45 
U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

BHI-00932 
Rev. O 

EPA SAMPLE ::c:>. 

I 

B0H6Y6S 
Lab Name: QUANTERRA_~c ______ _ Contract: 550.122 

Lab Code: ITMO Case No.: 

Matrix (soil/water): 50IL 

% Solids for Sample: _37.5 

SAS No.: SDG No. : W0915 ----
Level (low/med): ~:w 

Concentrat~~n Units (ug/L or mg/kg dry weight): 'MG/KG 

Control j 
Limit Spiked Sample Sample Spike i 

Analyte %R ~esult (SSR) C Result (SR) C Added (SA) %R 
, ~ 

M I ..d. 

Arsenic 80-120 4.7067 1.1282 4.10 _87 .3 ;=(-- - - - -
- - ! - -

I - - · - •-
I - - ·--

- - · - -
- - ·- -
....,. - ·- -

I - - -
' - - -: - - -

- - -
! - - -

- - · -
- - , - -
- - ·- -
- - · - -
- - ·--
- - ·--
- - ·--
- - · - -
- - ·- -
- - l - -

i - - -i - - :=i= .. - -
- - ·- -

I 

- - -
- - ·- -
- - · - -
- - ·--
- - ·--
- - ·--

Comments: 

FORM V (Part 1) - IN SW-=46 

E-111 0023 



BHI-00932 
U.S. EPA - CLP Rev.O 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

B0H6Y6SD 
I La= Name: QUANTERRA MO Contract: 550.122 - - --

L-·-~- Code: ITMO Case No.: SAS No.: SDG No.: W0915 -
Ma-:rix (soil/water): SOIL Level (low/ med) : LOW - --
% .Solids for Sample: 97.5 -

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

Control 
Limit Spiked Sample Sample Spike 

_:._nalyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

A~senic 80-120 4.5744 1.1282 4.10 84.1 - F - - - - - -- - ~ 

- - - -.. - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

.. - - - -
. - - - -

- - - -
' - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -.. - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Cc:-:::nents: 

FORM V (Part 1) - IN SW-846 

E-112 0024 



97 I 3Yl0 ~ 2S46 
U.S. EPA - CLP 

6A 
MATRIX SPIKE DUPLICATES 

Lab Name: QUANTERRA MO 

Lab Code: ITMO Case No.: 

Contract: 550.122 

SAS No.: 

Matrix (soil/water): SOIL 

% Solids: 97.5 

Perce~~ recoveries: 

BHI-00932 
Rev.O 

EPA SAMPLE NO . 

B0H6Y6S 

SDG No. : W0915 

Level (low/med ) : LOW 

Control Matrix Matrix Spike 
Analyte Limit Spike 

As 20% -- -- -- --

(S Duplicate (SD) 

87 .30 - -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

F'.:RM VI - IN 

E-113 

84.10 -

RPD Q M 

- F 3 .7 - -- - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- -
- -
- -
- -
- -
- -

I -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0025 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.122 

BHI-00932 
Rev.O 

Lab Code: ITMO Case No.: SAS No.: SDG No.: ·,-10915 ----
Solid LCS Source: ERA -----
Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R True 
Solid (mg/kg) 

Found C Limits %R 

Arsenic 65.1 79.5 31. 9 37.01122.1 

-a 

FORM VII - IN 
s·tl-846 

E-114 
0026 

__J 
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CHA.IN-OF-CUSTODY FORM 

ANALYSIS: CR.. + 0 CLIENT: B 1-1-I 

SAMPLE DELIVERY GROUP: {JtJtJ/4S-

LABO RA TORY ID I CLIENT ID 

t,J2.J52vl I f!i; )/ tf !/ t 
02 I 

l 

I . I /;if '1 
I tJ.3 I I !tiJ6 
\t oL/ I V ;; fz tJ 

I 
If 

I 
I 

INITIALS DATE 
I 

COC INITIATED ~ 2./t21/qt, 
-

SMvfPLE PREPARATION ~ 2.-Z...'7-9':, 

SMviPLE ANALYSIS 
~ 2!.- ~9-'Z Cc: 

DATAREVIEW 
' 

Form No.: RC-075, 1/96, Rev. 2 

E-116 

DATE DUE: J · ).3 · CJt 

BATCH NO.:tJJ -,J3Z 
COMMENTS 

1l 

SOP# 

NA 

K IC..HtvC!.Sccs 

R. IC J.J te,Jf!. SOCS 



97 I 3~iNO .. ZS48 

HEXAVALENT CHROMIUM DATA SUMMARY 

SOG: W0915 

ANALYSIS DA TE: 2/29/96 

MA TRIX: SOIL ----
MDL: 0.57 mg/kg 

SAMPLE SPIKE SPIKE 

BHI-00932 
Rev.O 

PERCENT 

SAMPLE LAB. ID CLIENT ID RESULT UNITS ADDED UNITS RECOVERED UNITS RECOVERY 
Preparation Blank 0.029 mg/L 

LCS 0.9 mg/L 1.000 mg/L 0.9 mg/L 90.0 

60235201 B0H6Y6 <0.57 mQ/ka 

60235201 duplicate B0H6Y6 <0.57 mg/ka 

60235201 MS 80ti,16'f6 · •' 36.:68 • .. ,mg/kg . . t, ~ , ·,o/ka _40.7 ·-; : m 36.68 mg/ka 90.0 
.. ""'·-· , . . . 

60235201 PbCr04 B0H6Y7 92j .28 . mQ/ka 1-.· 970.66 mg/kg 921.28 ma/ka 94.9 

<O.s1'' •. mgJka 
.'< 

60235202 B0H6Y7 

60235203 B0H6Y8 <0.57 mg/kg 

60235204 B0H6Y9 <0.57 mg/kg 

. 

COMMENTS: .. 
Preparation blank is > MDL of 0.57 mg/kg, but all sample results are < MDL so data was reported. 

To convert preparation blank in mg/L to mg/kg: mg/kg = (mg/L * 0.1 L) / 0.01 kg 

Form No. :CG-196, 8/95, Rev. 0 
E-117 
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. . 

Category: 
Method: 
Matrix: 

Client 
10 

BOH6Y6 

BOH6Y6 

BOH6Y6 

BOH6Y7 

BOH6Y8 

BOH6Y9 

NA 

NA 

Fluoride 
EPA 300.0 
SOLID 

Quanterra 
10 Analyte 

10447-001 Fluor::ie 

10447-00lOUP Fluoride 

10447·001MS Fluoride 

10447-002 Fluoride 

10447-003 Fluoride 

10447-004 Fluoride 

0CBLIC92906·1 Fluoride 

0CLCS92906·1 Fluoride 

BHI-00932 
Rev. 0 

Quanterra-Richland 
(!puanterra 

3350 George ~ashington ~ay 
Richland, ~A 99352 

Project: 550.122 

Blank Sa~le Prep. Analyses 
CAS Nunber Name Date Date 

16984-48-8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48·8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48·8 0CBLK92906·1 02/28/96 02/28/96 

16984-48·8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48-8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48·8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48·8 0CBLIC92906·1 02/28/96 02/28/96 

16984-48·8 0CBLIC92906·1 02/28/96 02/28/96 

.. 

E-120 

Environmenral 
Sef'\'ices 

S~le Date 
Receipt Date 
Report Date 

02/26/96 
02/27/96 
03/08/96 

Detect i :,.. 
Result Unit Qual. :. imit 

0. 98 UG/G U 0.98 

1.22 UG/G 

100 XREC 

3.31 UG/G 

3.64 UG/G 

0.98 

0.96 

1.01 

1.04 UG/G U 1.04 

1.00 UG/G L! 1.00 

99 XREC 

0028 



,tegory: Nitrate 
Meth::: EPA 300 .0 
Matr;~: SOLID 

Client Quanterra 
ID ID 

BOH6Y6 ____ 10447· 001 

B0H6Y6 10447-00lOUP 

BOH6Y6 10447·001"1S 

BOH6Y7 10447-002 

BOH6Y8 10447-003 

BOH6Y9 10447·004 

NA 0CBLIC92906·1 

NA 0CBLIC92975-1 

NA 0CLCS92906·1 

NA 0CLCS92975 · 1 

NA 0CLCS92975 · 2 
. . 

9713f~O ~ ZS50 BHI-00932 
Rev.O 

Ill' ~uanterra 

Analyte 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Nitrate 

Quanterra•R ichland 
3350 George Washington Way 
Richland, WA 99352 

Project: 550.122 

Blank Sa~le Prep. Analyses. 
CAS Nl.ffl:)er Name Date Date 

N03·N 0CBLK92906·1 02/28/96 02/28/96 

N03·N 0CSLK92906·1 02/28/96 02/28/96 

N03·N 0CBLIC92906·1 02/28/96 02/28/96 

N03·N 0CBLIC9297S- 1 02/29/96 02/29/96 

N03·N 0CBLK9297S · 1 02/29/96 02/29/96 

N03·N QCSLIC92906· 1 02/28/96 02/28/96 

N03·N QCBLIC92906·1 02/28/96 02/28/96 

N03·N QCBLIC92975 · 1 02/29/96 02/29/96 

Nitrat\ , i i -:. ~03; ~ . ' f 
• ; i~c.~-;-)J ~•: l •, ,~ 

1 

J 

0CBL1Clil2906--1 ~1 . -02128/96 02/28/96 
:_ ,,.; -~ ... j •: . ~ s ~ ' ... ,.~ -~ .......... ·~ 

Nitrate N03-N QCBLIC92975 • 1 02/29/96 02/29/96 

Nitrate 
·\;.,. r t· ~ t., '~ .~ .. · 

N03·N/-t , -~. \ gc:JLIC92975 , f ·,. 02/29/96 02/29/96 

1l 

E-121 

Em'ironmenc:ii 
Senices 

S~le Date 02/26/96 
Receipt Date 02/27/96 
Report Date 03/08/96 

Detection 
Result Unit Qual. li mit 

9.85 UG/G 0.39 

12.0 UG/G 0.39 

103 XREC 

491 UG/G 40.0 

458 UG/G 38.0 

25.9 UG/G 1.04 

0.20 UG/G u 0.20 

0.20 UG/G u 0.20 

96 XREC 

105 XREC 

102 XREC 

0029 

-- 7 

Dit. 

2 

2 

5 

200 

200 

5 
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MEMORANDUM 

TO: 183-H Basin, Verification of Soil Cleanup Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. \iG 
May 15, 1996 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0924-QES (943-1610.126 924INO.HB) 

INTRODUCTION 

SAMPLE ID 

B0H6Q8 
B0H6Q9 
B0H6R0 
B0H6Rl 
B0H6R2 

COMMENTS 

FIELD SPLIT 
FIELD SPLIT 

' FIELD ;;PUT-:. .. 
FIELD DUPLICATE ~· 

FIELD SPLIT 

ANALYSIS I 

I 
·sEEAtrACHMENT4 i 

INORGANICS 

I 

MED°JA 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

BHI-00932 
Rev. O 

Data validation was conducted to level C in accordance with the \\'HC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as ind1cated below: : ., ~ :: . 

Attachment 1. Glossary of Data Reportin;g.Qualifiersi ., 
1 

Attachment 2. Summary of Data Qualificat'ioris · · :! · : . .. 

" .. : 

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, with the exception of those deficie'ncies listed 
below. 

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

F-5 
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Data Packa~e ID: W0924-OES Analysis: INORGANrcs 

Completeness. The data package was complete for all requested analyses. A total of five 
samples were validated in this data package with a total of 20 determinations reported, all 
of which were deemed valid. This results in a completeness of 100%, which meets the 90% 
objective of the work plan. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

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

Spike Sample 

• 

• 

FIELD QC 

• 

• 

The percent recovery for arsenic was outside the control limit and associated 
samples were qualified .. -\ttachments 2 and 5 provide a summary of samples 
affected, data qualifications applied and supporting documentation. 

Arsenic was detected in the preparation blank at a negative concentration and 
associated samples were qualified. Attachments 2 and 5 provide a summary of 
samples affected, data quaµfications applied and supporting documentation. 

Sample B0H6Rl was identified as a field duplicate of sample B0H6R0. The 
RPDs were evaluated and determined to be acceptable. 

Samples B0H6Q8, B0H6Q9, B0H6R0, and B0H6R2 were identified as field split 
samples. The associated samples were not in this SDG, therefore RPDs were 
not evaluated. 

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, Rid1land, Washington. 

F-6 
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GLOSSARY OF DATA REPORTING QUALIFIERS 
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Glossary of Inorganic Data Reporting Qualifiers. 

BHI-00932 
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, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not 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. 

.. 

F-8 
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SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0924-QES REVIEWER: DATE: PAGEJ_OFJ. 
H. Gregerson 5-13-96 

COMMENTS: INORGANICS 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

ARSENIC J/BJ ALL SAMPLES DETECTED IN BLANK 

ARSENIC J/BJ ALL SAMPLES MS RECO\"ERY WAS 
OUTSIDE THE 
CONTROL LIMIT 

F-10 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

.. 

F-11 
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I _. 
N 

Validated Data Summary, Data Package: W0924-QES 
Sample# BOH6Q8 BOH6Q9 BOH6RO 
Date 3/4/96 3/4/96 3/4/96 
Location 
Depth -11 fl -11 It 
Type Soil Soil Soil 
Comments Field Split Field Split Field Split 

Parameter Units Results Q Results Q Results 
ARSENIC MG/KG 0.300 BJ 1.100 J 0.660 

CHROMIUM MG/KG 0600 13 7.100 7.000 
COPPER MG/KG 0.8911 13 10.800 13.0110 
NICf-.:FI . tvl<;/KC I .hllfl II H.·11111 (1. ·lt111 

. . 
The dernnal places ~huwn do nol rellccl lhc prec1s1on reported by the laburnlory . 

" 

Q 

BJ 

BOH6Rl BOH6R2 
3/4/96 3/4/96 

-11 rt -11 ft 
Soil Soil 

Field Duplicate Field Split 
Results 

0.720 
10.000 
10.900 
H.'JIIII 

Q Results Q 

BJ 0.960 BJ 
9.100 

15.100 
H.6011 

\lev~~~ ~ 
s/13/1~ . 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.126 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

B0H6Q8 . 

Lab Code: ITMO Cas_e__,,.,,N~o-.-=---- SAS No. : ____ SDG l·Jo. : W0924 
~atrix (soil/water): SOIL Lab Sample ID: 1 o s 1"""6--"""o"""o-=s-
Level (low/med): LOW Date Received: 03/os/96 
% Solids: 100:0 

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

CAS No. Analyte Concentration C 

7440-38-2 Arsenic 0.30 V 
7440-47-3 Chromium 0.60 B 
7440-50-8 Copper - 0.89 B 
7440-02-0 Nickel-- 1. 6 u --

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

F-13 

Q 

N ---

flA . ,a,.~9 

M 

F -p -p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Art:ifacts: 

SW-846 

Hff1 5/t 3/C,~ 
0 00 3 0-



,ab Name : QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYS~S DATA SHEET 

Cont~act: 550.126 

BHI-00932 
Rev.O 

EPA SAMPLE NO. 

B0H6Q9 

,ab Code : ITMO Cas-e---=-=N-o-. -: ---- SAS No.: __ ...,... SDG No.: W0924 
a trix (soil/water): SOIL 
.evel (low/med) : LOW 
· Solids: 98A 

Lab Sample ID: 1051~6--~0~0~l
Date Received: 03/~5/96 

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

.::olor Before: 

.::olor After: 

.::omments: 

CAS No. 

7440-38-2 
7440-47-3 
7440-50-8 
7440-02-.o 

Analyte Concentration 

Arsenic 1.1 
Chromium 7.1 
Copper - 10.8 
Nickel-- 8.4 

Clarity Befcre: 
Clarity After: 

FORM I - IN 

F-14 

C Q M 

z N F J" --- -p -p -p 

---•-

Texture: 
Artifacts: 

SW-846 

0'10 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.126 

BHI-00932 
Rev. O 

EPA SAMPLE NC. 

B0H6R0 

-Lab Code: ITMO Cas_e_,.,,N~o-.-=---- SAS No.=---;--.,... SDG No.: W0924 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 96-:-G° 

Lab Sample ID: 1051~6---o-0~2-
Date Received: 03/05/96 

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

CAS No. Analyte Concentration C Q M 

7440-38-2 Arsenic 0.66 z N F 
7440-47-3 Chromium 7.0 - -- p -
7440-50-8 Copper - 13.0 - p -- -7440-02-0 Nickel-- 6.4 p -- - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
- .. -
-
-
-

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts : 

Comments: 

FORM I - IN 
SW-846 

01.i 
F-15 



ab :-Jame : QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550 . 126 

BHI-00932 
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EPA SAMPLE NO. 

B0H6Rl 
ab :ode: ITMO Cas_e____,N,...o ___ : ___ _ SAS No.:___ SDG No.: W0924 
a t=ix (soil/water): SOIL 
evel (low/med) : LOW 

Lab Samnle ID: 1051~6--~0~0=3-
Date Received: 03/05/96 

Sclids: 97-:S 

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

:olc :::- Before: 
:olc:::- After: 

.omrr:ents: 

CAS No. 

7440-38-2 
- 7440-47-3 

7440-50-8 
7440-02-0 

Analyte Concentration C 

Arsenic 0 . 72 
Chromium----- 10 
Copper - 10.9 
Nickel-- 8.9 

Q M 

---·-

Texture: Clarity Before: · ---Clarity After: Artifacts: 

FORM I - IN 
SW-846 

01.2 
F-16 



Lab Name: QUANTERRA MO 

97, 1,:·~Hli zrcq ;1,.n1U ~ ,J,1:/ 

U.S. ::::PA - CLP 

1 
INORGANIC ~~~ALYSES DATA SHEET 

Contract: 550.126 

BHI-00932 
Rev. 0 

EPA SAMPLE NO. 

B0H6R2 

·Lab Code: ITMO Cas-e-=N~o-.-=----
Matrix (soil/water): SOIL 

SAS No.:_-=--.- SDG No.: W0924 
Lab Sample ID: 1051-6--~0~0-4-

Level (low/med): LOW Date Received: 03/05/96 
% Solids: 96-:-'7 

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

Color Before: 
Color After: 

Comments: 

CAS No. 
l 

Analyte ' concentrationlC 
' I 

7440-38-2 =Ar_s_e_n~i-c-·==========o,,.-.=9=6!E 
7440-47-3 Chromium : _____ ~9.1 
7440-50-8 Copper - : _____ 15.1 
7440-02-0 Nickel__ _ 8.6 

Clari-:-: Before: 
Clari::.y After: 

FC~ I - IN 

F-17 

Q 

N 

.. 

(") .... ., 
- • 1 .... 1 

M 

rl~~ p-
p
p-

Texture: 
Artifacts : 

SW-846 

~'3;{3p& 
AAA~4 
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Quanrerra Incorporated 
13 715 Rider Trail North 
Earth City, Missouri 63045 

3 I 4 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
3350 George Washington Way 
Richland, Washington 99352 

March 21, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIF1CA TE OF ANALYSIS 

550.126 
March 5 , 1996 
Five (5) 
Soil 
W0924 
Summary 

On March 5, 1996, five (5) soil samples were received by Quancerra, Richland and transferred to 
Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client ID· s: 

St Louis ID WHCID Richland ID Matrix Date of Recei:gt 
10516-001 B0H6Q9 60304301 Soil 03/05/96 
10516-002 BOH6R0 60304302 Soil 03/05/96 
10516-003 B0H6Rl 60304303 Soil 03/05/96 
10516-004 BOH6R2 60304304 Soil 0'.3/05/96 
10516-005 B0H6Q8 60304305 Soil 03/05/96 

II. Analytical Results/ Methodology 

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

F-20 
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Bechtel Hanford Incorporated 
March 21, 1996 
Project Number: 550.126 
SDG: W0924 
Page 2 

{!Puanterra BHI-00932 
Environmental Rev. 0 
Services 

Analyses requested: Arsenic by EPA method 7060. Fluoride and Nitrate by EPA method 300.0. 

III. Quality Control 

Nitrate by EPA method 353.1. Chromium, Copper, Nickel by EPA method 
6010. Hexavalem Chromium by EPA method 7196 was performed by 
QTESRL. The data is included in this package. 

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

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 

V. Comments 

Metals 
The recoveries of the Matrix Spike (69.2%) and the Matrix Spike Duplicate (75 .6 %) for 
Arsenic were less than 80%, therefore all associated data was flagged with an " N ". See NCM 
# 2548. 

Wet Chemistry 
The Relative Percent Difference could not be calculated due to the values being below the 
detection limits for sample 10516-001 on the Fluoride analysis . 

F-21 rieG 5f;{lip 
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Bechtel Hanford Incorporated 
March 21, 1996 
Project ~umber: 550.126 
SDG: \V0924 
Page 3 

II)"' ,euanterra BHI-009: 
Environmental Rev. 0 
Services 

Integration shows a hit for Fluoride but the peak area is less than the lowest calibration 
standard and the values are reported as less than the detection limit for sample 10516-001 and 
10516-00IDUP and 10516-005. 

The Matrix Spike recovery is outside of the suggested limits of 75 - 125 % for the ~itrate 
analysis. but the sample concentration is four times greater than the spike amount. See NCM # 
SL-2546. 

I certify that this data package is in compliance with 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. 

I 
~: /1.hi '. .·, ,/&~r-
Wade H. Price 
Project Manager 
e:\\pnccS\abbydavelhanw0924.nar 

.. 
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LOG#: Z. S-9-i' 

LABORATORY NONCQNFORMANCE MEMO (NCM) 
BHI-00932 
Rev.O 

Quante"a Incorporated 

'lroject ID/Client: 

NCM Initiated by/Date: 

Sample NumbersiQC 
batch or lot numbers 

Tests: 

- C>O 

D 

Ana!ytis;al Area {check appropriate area); 
• Sample control • GC 

• Organic preparation • HPLC 

• Inorganic preparation • GC/MS 

Nooc;ooformancc <check appropriate area); 
Holding rmtt Violations (exceeded by ____ days) 

Category /: laboratory lndependenr 

• l. Holding time expired in transit 

• 2. Sample rec'd> 48 hrs after sampling. or 1/z holding time has 
expired 

• 3. Test added by client after expiration 

Category II: laboratory Dependent 

• Wet chemistry 

~tals 

• Reporting 

• Data rev iew 

• Radiochemistry 

• --------
To be completed by analyst 

Quality A.ss11rance/Q11aJily Control 

Q1o. QC data reported outside of controls 

• 21 . Incorrect procedure used 

• 22. SOP intentionally modified with QA and tech approval 

• 2.3. Invalid instniment calibration 

• 24. Received insufficient sample for proper analysis 

• 4. Instrument failure • 5. Analyst error lnco"ect or Incomplete Cllalt Deliverable 

• 6. Log-in error • 7. Miscommunication • 25. Hardcopy deliverable error 

J 8. Other (explanation required) _________ _ • 26. Electronic deliverable error 

Reponm Dd«tlon LbnJts Elevated Dru to: 

Category Ill: Analysis Reruns (QA/QC) 

• 9. Surrogates • 
• 27. Sample matrix: Does not include high analyte content 

10. Internal standards • 28. insufficient sample volume 

• 11. Spike recoveries • 12. Blank • 29. Other (explanation required) 

contam.ination 

Category IV: Analysis Renuu (Confirmation) .M&cdllaHo,u 

• 13. Second colwnn CJ 14. Colitmninatioli 0·30. fiisinimmifequipment Tq-out 

check 

• 15. Confinnation ofmlll'ix effects • 31. Other ( explanation tcquired) 

• 16. Other (explanariW"9qilind) _________ _ 
~: . .,, 

Category V: Anaiysu RlrlllU (Dihltloft) 
• 17. Over calibration 0 18. Under calibntion 

• 19. Other (explanation requiled) · 

Notjflqtiog frbcck appmpdatc 1m); 0 Rlqlaired O Not Reqm"ed To be completed by project manager 

Cli~ notified by (name and dale): ;)tv/ 3/JS/Cf Y.. Cliw'MmM win.,•• ·---=---------; 
7 ln writing . _ _ _ . ~ -t-r. J.. • By imilc Process "as is" CJ Re-sample 

11\,--(.~~-
.J By telephone CJ (~xplain) • Other (explain) 

F-23 .018 0 0 0 0 ~j : }4L 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO 
o" BHI-00932 

LOG=: _z_S"_fi:-_c1 __ Rev.O 

C:12cccs:Uv, &s:tian: To be completed and reviewed b_\· ull usso,:i<.11.:s mrnii·~·.; 

Problem Description/Root Cause _(t\SP Author" s initials and date: U~ Q~ -fl-'tr;;,_ I 

e~ MS d.C-'~ & (\ - /Wt.ix:(&,£< 

Corrective Actions (Short Term) Author' s initials and date: --,t;. f C- a3 -(.I ·Ci" 
~L-

Corrective Actions to Prt!Vent Reoccurrence (Long Tenn) ~ 

Corrective Action approved by (Supervisor/Group Leader) and date: ~ A-_ 3-11-- 9' Co 
dd.d.itiaafl.l C.amme.a.a: 

Corrective Action to be completed by (if other than Supervisor/Group Leader): 
-

Date Corrective Action is to be completed: 

Qualill'. '1.~~IICID!:, B.cvi,w To be completed by a QA associate 

~ Anomaly • Deficiency • Notified Ops/Sys Manager (Initials) 

• Further action required: 

Fwthcr action assigned to: 

QA signature: ,:;-. ·-;;:Gr.~ - . •:sz ~~ Date: 
y..-//-J;,/" 

Cacccs:iiv, ~,iiaa ~,cHla&il• i To be completed by a QA associate 

• V erificarion not required or requested 

• Verified / CA completed on: by 

• Cannot verify (specify reason) 

Verified by: Dare: 

l'.!1:12as:u11!acm111111:1: M1:m12 C:Jusuai 

QA signature: Dare: 

TM Office of Quai1ty A..r.nvancc mauuouu a copy of thu NCM indu:aturg ,u fatal starus. 
PAGE20F2 
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Bechtel Han ., Inc. CHAIN OF CUSTODY/SA,. LE ANALYSIS REQUEST 
Pa _of_ 

Data Turnaround 
l--:c=-o-::lle-c7to_r __ / _____ __., __________ r.c=-o-m_p_a-ny-:c=-o-n-:-ta-ct:----------------..,.....T-el-ep-h-on_e ______ -J X Priorily 

~J~o~n ~Fa=::,n~ch;;.;:e~r ~-rt-.~. i;..;;';.::v;.:.,·a.....;JS;;..;1..a..::,./ • .:a.:;; T,,'.~~t~,"~' --------+L~.R~·..;.;M~ll.;;;le~r _"'."'."""" _______________ 1 509-373-9592 Normal 
Project De•lgnallon Sampling Location -;:S7AF;:7,N~o.---------.L.----------
183-H Basins Verification 183-H basins soils B96-056 
Ice Che•I No. Field Logbook No. Method of Shipment 

EL-1287 Hand carrvion government vehicle 
Shipped To Offsile Property No. Bill of Lading/Air Bill No. , 

tia;;;u:;,a;jjnt~er~ra~;;;;i;;:"M;;;;;;~~;;;;.:;;--------~-fN.;;;IA~----,r--,----,:-----.---t.:.:N:.::IA:..__,-__ --r---r----r---..---1 
Possible Sample Haz1rdl/Remark1 Preservalion 

' 

Cool Cool Cool Cool 

Type of Container PIG PIG PIG PIG 

No. of Conlainer(s) 1 1 ;::-: 1 
Special Handling and/or Storage Volume 

$ ---~ 
60ml 60ml 60ml 60ml 

'T1 
I SAMPLE ANALYSIS N v, 

VD3()l/3 

roo-t~ -/();>'I. ~~ -1,: ~t I I •,~ j . . 

1 ~ 
.. -." :; ~- , . ~ 2 IL.I };<'° 3-

Samole No. Malfbc• Dale Samoled Time Samoled ' ·: . ; - t-. ~f.« , . 

(J:, ~ ,~.Jo & "' /JI 5 3'4'ql-, o"\\"t> 
. ,.~ fl,.• 

X. .. ,, ~ ·x 
~~'-<.,~ /JJ. s ~4lq(, ()'\ 3 \ "X. 

. 
"X ;,,;, : ~ ')( 

~~~~, /J? 5 3/+f 't'- 0~3i 
..... 
~ 'Y ··x A. . .. 

·.,;. 

~ti~b~=l dl/ ,S 3/i 'It /o/<6 -4,.1 
-~ -x )( ~¥. 

B~ (,~1> 0~ s 3/1/~ 1111 "")( -~ -~ "":J( 

~ /t ec.v ·;;1 ,., ( 

CHAIN ~F.,1fP~I Sign/Print Names SPECIAL INSTRUCTIONS 

Rellnqulsh,!BY DalefTlme ~ a~ e/«Z DatefTime /.3~~, 1 IC Anions. Fluoride, Nitrate 
{2-\,,•- l,~~ ef'....e.. ~ 14-0iL I l';n<." ,V.ZU«f/ /!,._:,/.J'h, 3 -</·.J',<' . 2 N021N03 
~i,I~ ~ DalefTlme //(/0 ,/ 1tecoived By ,.-I DatofTlme I I ~U 3 ICP Molals. Cr, Cu, NI, As 
~:.~ • JZ~.J!..N,,_ "3-S:IL ;,f;_., .. ,, -vr/;1/M., ,/. rr. '1"-.',-9~ 4Chromlum6 
Relinquished By DalefTlme Received By .,,,/ DatefTima 5.Adi~y Scan 

(/ • ~ /~t"'.,.,/ , ... ,..,,,,,,'--

Relinquished By DatefTime Received By Date/Time 

.. flNAL~. OllpoNIMethod 
~ DIS S 

. ' 

Tille 

Disposed By 

none 

PIG 

20ml 

5 

Date/Time 

Date/Time 

Maui.• 

S • So• 
SE• Sedmenl 
SO• Solld 
SL• Sk,dg• 
W •W•I• 
o • o• 
A • A• 
OS • Drum Solod1 
Ol • D1um Liquid• 
T • T111ua 
WI• Wipe 
l • liquid 

~ :x~~••oon 
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DATA VALIDATION SUPPORTING DOCUMENTATION 

.. 

F-27 

BHI-00932 
Rev. O 

OZi 



VALIDATION 
LEVEL: 

WHC-SO-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

A B 0 D E 

PROJECT: 1<?3-U ~ 1

1() ~ Er ~o/s/e;i, oATA PACKAGE: iJJOqzy-&E~ 
vALIDAToR: A.~~et~~ LAB:~AtJTFtiA DATE: S/13 q(o 
CASE: SDG: 

ANALYSES PERFORMED 
• CLPnCP • CLP/GFM. 0 CLP/Hg 0 CLP/Cyanide a a 
~ SW-846/ICP K SW-846/GFAA 0 SW-846/Hg 0 SW-846 a a 

Cyanide -

SAMPLES/MATRIX Mt-Ho~~ · (1/',,H (0A9 w~(!,eo g,Dl~(J)~ l 
~Dl1toez. I s.DtL-

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

BHI-00932 
Rev. 0 

N/A 
N/A 

Comments: ----------------------~--

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••• , • 

.. 

. . Q No N/A 
Comments: ________ _;__ _______________ _ 

F-28 



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? • 
Are initial calibrations acceptable? •••••••• 
Are ICP interference checks acceptable? ••••••••• 
Were ICV and CCV checks performed on all instruments? •• 
Are ICV and CCV checks acceptable? . . . . . . . . . . . 

. • • Yes 

. • • Yes 

. • • Yes 

. • • Yes 

. . . Yes 

No 
No 
No 
No 
No 

BHI-00932 
Rev.0 

<{ff) 

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? 

applicable analyses?@ No N/A 
•••••••••.. Yes No <fJD 
. . . . . . . . : ~ j' -:~: 
• • • • • •. Yes No ~ 
• • • • • •. Yes No~ 

5. ACCURACY 

Were spike samples analyzed? .••••••••••..••• . <Q No t.N/A 
Are spike s amp 1 e recoveries acceptab 1 e? • • • • • • • • .•. /~.s .... <,~ N/ A 
Were laboratory control samples (LCS) analyzed? ••••••• ~ No ~ 
Are LCS recoveries acceptable? • • • • • • • • • • • • . Yes No~ 

·comments: ---~~--------------------~ 
/, ~t- ~, -+P;a ~ ~ od~d a. <-¼, coo-1-r~\ lt!!1it 

OZ1 
F-29 



6. PRECISION 

•. ,J • - .. c/ 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Were laboratory duplicates analyzed? •••••••••• 
Are laboratory duplicate samples RPO values acceptable? • 

BHI-00932 
Rev.a 

Were ICP serial dilution samples analyzed? •••••••••• Yes No NA 
Are ICP serial dilution %0 values acceptable? ••••••••• Yes l No N/A 
Are field duplicate RPO values acceptable? ••••••••• @- No N/A _ 
Are field split RPO values acceptable? •••••••••••• Yes No@~ 0 

Comments: __________________________ _ 

1-~~~ll is <1 {;:~ d•ttd~ : i'il~~ -l'hl. ®2 wue. 

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? .••.••• 

• Yes No 
• .•• Yes No 

• • Yes 
• Yes 
• Yes 

Are MSA results acceptable? ••• 
Comments: (':£tlA ('aw do \-a 

• •••••••.•••••• Yes 

o o+- .~h :<a · 

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: 

... -.. €) No 
• . • . Yes No 

• • Yes No 

·® No 

--------------------------
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IIOLO IflG TIME SUMMARY 

SOG: t 11rAZLf·-~F,~ I VALIDA ron: U£"1 o 1 /-,R£GEe~ -
COMMENTS: 

FIELD SAMPLE /\N/\LYSJS 0/\TE 0/\TE D/\T£ 
ID TYPE SAMPLED PREPARED ANALYZED 

00H0fJ<ii t1~1\A / ,e.r 3/4 f1lo 3/~/t/(p 3/~/~LP 
f2Dl--ltoG9 C.,Fr-\A / 1 tP 3/4 /q&; 3/ 'i /t-1 L., 3/~/C\tv 
WHCoRO tiFfM/ ,~f 3/4/qlo .3/~}q(o s/i /1lv 
@oU(of<.l C:if:AA /ltf 3/~ /q(p ~3/ ~/fHP =>/~ lqv 
@.OH(!}fl--Z.. G,Ff\A /itf ~3/4 /qi.!; 3) i Jql.P 3/~71t.t, 

•. 

I 

0/\TF. :rdl_3/c,1.n . 
I 

. 
PREP. 
IIOLDJNG . 
TIME, DAYS 

L-/ 
'{ 
L,I 

4 
y 

- . 
l or-_L_ PJ\GE. 

J\NJ\LYSIS 
IIOLOING 
TIME, DAYS QUALIFIER 

t..{ v1 l)(\ 0 

I l/ V\ 01\.0 

4 fl OAO 

l/ "f)(\g 

~ (101\1, 

"--0 
~ -~ 
1!·.: 
' r 

··, 

! 
,N 

~ 
j 

';Cl 0:, 
~ 0:: 
< -• I 
oo 

0 

'° vJ N . 

. I 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA_MO ______ _ Contract: 550.126 

BHI-00932 
Rev. 0 

• ab Code : ITMO Case No.: SAS No.: SDG No.: W0924 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

I 

i 

Initial 
Calib. 

Blank 
Analyte (ug/L) 

Arsenic -4.8 
Chromium -- 4.8 -
Copper - 6.2 -
Nickel-- 16.l --- -

S:l ""(J la.s Mf.<. <. +<-..d '. 
il014'~Qy 
BD~w&q 
CsDHI.J {..C 
@,Qµ (p{Z \ 

C 

B 
B 
u 
u 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1= -
-
-
-
-
-
-
-
-
-

~~(tZ-

1 

--

--

Continuing Calibration 
Blank (ug/L) 
C 2 C 3 C 

-4.1 B -2.7 B 1.5 B - -- - -4.4 u 4.4 u - - -6.2 u 6.4 B - - -16.l u 16.l u - -- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - .2 

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

FORM III - IN 

F-32 026 

----

Prepa-
ration 
Blank C M 

C-0.471 B ~ -0.440 u p -0.620 u p -l.610 u p -
- --
- --
- --
- --
- --
- --
- --
- -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --

SW-846 



0-,' zc4n zr ... ---, 
I I . J ~} i\J " . ,J b / 

U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

BHI-00932 
Rev. O 

EPA SAMPLE NO. 

B0H6Q9S 
Name: QUANl'ERRA_MO ______ _ Contract: 550.126 

Lab Code: ITMO Case No.: 

Matrix (soil/water): SOIL 

% Solids for Sample: 98.4 

SAS No.: SDG No.: ·W0924 ----
Level (low/med): LOW 

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

Control 
Limit Spiked Sample Sample 

Analyte %R Result (SSR) C Result (SR) C 

Arsenic 80-120 3.8862 1.0701 - - - -Chromium 80-120 26.0274 7.1453 
Copper - 80-120 - 35.7937 - - 10.7642 -

- - - -Nickel-- 80-120 56.7774 8.4096 -- - VI !.tt! ,"·, ... ~ - -
I. 

I. ... ,,, • t '. ,f :•. - ,. 1., . -· .... • . ..., 4 t , .. ,. ., . { I .i...,H:-'t:l r:., r-'t -
l,d.G r.. r,,. .., ..... , .. • -,o, ri 1·•~---· 'U ;1 • ,,.-;1:.J' -

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

Comments: 

FORM V (Part 1) - IN 

F-33 

Spike 
Added (SA) 

4.07 
20.33 
25.41 
50.81 

027 

%R Q M 

C 69. 2 ~ F -
~ L. • ::J p -- - -98.5 p -- - -95.2 p -- - -

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

SW-846 
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MEMORANDUM 

TO: 183-H Basin, Verification of Soil Cleanup Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. t\~.Jq 
RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOJ. DATA PACKAGE 

W0924-QES (943-1610.126 924GEN.HB) 

INTRODUCTION 

This memo presents the results of data validation for the analysis in-:::.:ated below on data 
package W0924-QES prepared by Quanterra Environmental Service~ . Sample information 
is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0H6Q8 FIELD SPLIT GENERAL CHEMISTRY SOIL 
B0H6Q9 FIELD SPLIT SOIL 
B0H6R0 FIELD SPLIT SEE ATTACHMENT 4 SOIL 
B0H6Rl FIELD DUPLICATE SOIL 
B0H6R2 FIELD SPLIT SOIL 

Data validation was conducted to level C in accordance with the WEC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 ::-.rough 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 L1boratory ; .;:ports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documt:::-::ation 
Attachment 5. Data Validation Supporting Documentation 

DA TA QUALITY OBJECTIVES 
1t 

This section presents a summary of the data quality in terms of the r::::>renced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

F-35 
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BHI-00932 
Rev. 0 

Data Package ID: W0924-QES Analvsis: GENERAL CHEMISTRY 

Completeness. The data package was .:.:::nplete for all requested analyses. A total of five 
samples were validated in this data pac~~ge with a total of 20 determinations reported, all 
of which were deemed valid. This resu~:s in a completeness of 100%, which meets the 90% 
objective of the work plan. 

Detection Limits. Detection limit goals :-.:1ve been met for all sample results. 

MAJOR DEFICIENCIES 

No major deficiencies were identified d ·..:::ing data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were :.::.~ntified during data validation \vhich required 
qualification of data: 

Holding Times 

• The holding times for nitr2.::: :1nd chromium VI exceeded the control limit.
Attachments 2 and 5 provi.::.:: a summary of data qualifications applied and 
supporting documentation . 

DAT A REPORTING 

• 

• 

Sample analysis and \·alid.::.:: .:-n for nitrate by method EPA 300.0 was requested 
for informational purposes :: :1ly as stated in the validation services request 
document. 

Sample results reported as ::::35 than or " <" by the laboratory have been 
qualified as undetected (C . : :i the laboratory results form. See Attachment 3. 

REFERENCES 

WHC 1993, Data Validation Procedure~ :::-r Chemical Analyses, WHC-SD-EN-SPP.-002, Rev. 
2, 1993. Westinghouse Hanford Compa.:--.::, Richland, Washington. 

WHC 1994, Environmental and Waste c :-.:1racterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Va i.:. .::..1tion Statement of Work, Revision 1.0, September 
7, 1994; Westinghouse Hanford Compa:-.::. Richland, Washington . 
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WHC-SD-EN-SPP-002, REV.2 

Glossary of Inorganic Data Reporting Q ,..:alifiers. 

BHI-00932 
Rev. 0 

B - Indicates the constituent was analyzed for and detected. :-he concentration reported 
is less than the contract required detection limit (CRDL) c":Jt greater than the 
instrument detection limit (IDL). The associated data shc:.ild 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 aliquc: size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. Tr.e associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the cc:-:centration may not 
accurately reflect the sample detection limit. The associat:::i data have been qualified 
as estimated but should be considered usable for decision ::1aking purposes. 

BJ - Indicates the constituent was analyzed for and detected a: a concentration less than 
the contract required detection limit (CRDL) but greater t:-.an the instrument detection 
limit (IDL). Due to a minor quality control deficiency ide:-.:ified during data validation 
the associated data have been qualified as estimated, but ,:1ould be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. :Jue to a minor quality 
control deficiency identified during data validation the asE:>ciated data have been 
qualified as estimated, but should be considered usable fc-:- decision making purposes. 

UR - Indicates the constituent was analyzed for and not detect::i. Due to a major qu:ility 
control deficiency identified during data validation, the as,ociated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. ::-ue to a major quality 
control deficiency identified during data validation, the as, :,dated data have been 
qualified as unusable for decision making purposes. 

.. 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SOC. ·,V0924-QES REVIEWER: DATE: 
H!!id i Gregerson 5-14-% 

CO\ '.\lENTS: GENERAL CHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES 
AFFECTED 

\:IT;...:.TE-N J ALL SAMPLES 

CHR0\1IUM VJ J/UJ 
ALL SAMPLES 

F-40 
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V.ilid.ill'd D,11.1 Summ.irv, Dal.i l',1d,,1g,·: \\'092-!-QES 

S,1mple # . BOl 16Q9 HOH6RO Btll 16Rl BOl-l6R2 BOH6Q8 
l),1te 1-'·1'% 3/-!/W, J'V% 3/-!/% JI-!/% 
l.o(a li1111 

lkplh - 11 - 11 - 11 - 11 
r,·p,· Soil S,,il Soil Soil Soil 
Co111111e11b hdd Split Fidel Split Field Duplicate Field Splil Field Split 

P.iranwter Units Rl'Slllts Q Results Q Result s Q Results Q Results Q 
f-LUORIDE UCiC ll.990 u 1.0:w u 1.010 u 116.000 0.9711 u 

NITl~i\ TE-N UC ·C :n .111111 .I 18111.11011 I 18811.111111 I -15. )()0 J 0.250 J 
Nrrn .. \lF1NlrnllF-N 11cc ~h.'11111 81-C.llllll •1:11111111 :l1 .(11l1) 05110 LI 

Cl 11{()1\'fll lM \ ' I ~H ;.'Kt; ll ;,711 Ill llr,7 I _J ll :,711 I IJ ll .'.i711 111 115711 Ill 
.... -- ----·••- -··· ·-- . --- ·-. · ··- · · ·· · · · .. .. ··- -- . .. . . ··- . .. ·- · .. . ·-·· ..... ·• · - ·· -- • - .... .. . . ... ··- --··· . 

111, · ol,·, 1111.d 1>1 ,,, , ... ·.l1111,·11ol1111111 11'11, ·, 1 llw 1•11 ·, 1·. 111111,·1•1111, ·,l l,1· llw l.111111 .111111· 
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I , 'Ory ' --=~ ice 
hod :;::! 3CO.O 

,.dtr i X $·- · . °' 

Client :::uanterra 
ID ID 

SOH6C9 :OSi6·001 

BOH609 10516·001DUP 

80H609 10516·001MS 

80H6RO 10516·002 

BOH6R1 10516-003 

80H6R2 10516·004 

SOH6C8 10516·005 

NA :cau<93833 · 1 

NA :CLCS93833-i 

Analyte 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fl uoride 

Fluoride 

lj)'\ BHI-0093:. 
~uanferra Rev. o 

Cuanterra·Richland 
3350 George Washington Way 
Richland, WA 99352 

Project: 550.126 

Blank S~le Prep. Analyses 
CAS Mutlber Mame Date Date 

16984·48· 8 CCBLlc:93833·1 03/08/96 03/08/96 

16984·48·8 0CBLIC93833·1 03/08/96 03/08/96 

16984·48·8 CCBLlc:93833·1 03/08/96 03/08/96 

16984-48·8 CCBLlc:93833 • 1 03/08/96 03/08/96 

16984·48·8 CCBLlc:93833·1 03/08/96 03/08/96 

16984·48-8 CCBLIC93833·1 03/08/96 03/08/96 

16984·48·8 CCBLIC93833 • 1 03/08/96 03/08/96 

16984-48-8 CCBLIC93833·1 03/08/96 03/08/96 

16984-48·8 CCBLIC93833· 1 03/08/96 03/08/96 

F-43 

.. 

fn,lronnwnrJ/ 
.'c·r~·ict.•.i; 

Sa~le Date 03/04/96 
~eceipt Cate 03/05/96 
~eport Date 03/12/96 

Detection 
Res:. ; t Unit Cual. Limit 

:.99 UG/G u 0.99 

:.99 UG/G u 0.99 

~11 Xl!EC 

•. 02 UG/G u 1. 02 

•. 01 UG/G u 1. 01 

'.16 UG/G 5. 12 

:.97 UG/G u 0.97 

.. 00 UC/C u 1.00 

96 ¾REC 

Di l. 

5 



Q°' BHI-0093. vuanterra Rev. O 
Cuanterra·R ;:~l and Emironmt!nra/ 
3350 George • ashington ~ay S,·n·ic<!s 
Richland, Ii" 99352 

Project: ~=:. 126 
Cate;cry: Nitrat e Sa~le Date 03/04/96 

~etnoo: EPA 300.0 Receipt Date 03/05/96 
Matr ix: SOLID Report Date 03/12/96 

Client Ouanterra Blank S~le Prep. Analyses Detection 
ID ID Analyte CAS Nunber Na.~ Date Date Result Unit Oual. Limit ::J i l. 

80H609 10516-0Cl Nitrate N03·N 0C8Ll(93S33·1 03/08/96 03/08/96 33.0 UG/G J 0.99 5 

' 8011609 10516·001DUP Nitrate N03-N 0C8LJC93833-1 03/08/96 03/08/96 36.5 UG/G 0.99 s 
8011609 10516·001MS Nitrate N03·N 0CBLJC93833·1 03/08/96 03/08/96 115 XREC 10 

80116RO 10516-002 Nitrate N03·N 0CBLJC93S33 · 1 03/08/96 03/08/96 1810 UG/G ~ 40.9 200 

BOH6R1 10516-003 Nitrate N03·N 0CBLJC93S33· 1 03/08/96 03/08/96 1880 UG/G .J 40.3 200 

B0H6R2 10516-004 Nitrate N03·N 0CBLJC93S33· 1 03/08/96 03/08/96 45. 1 UG/G :r 1.02 s 
BOH608 10516-005 Ni trate N03·N 0CBLJC93333·1 03/08/96 03/08/96 0.25 UG/G . - 0.19 .J 

NA 0C8Ll(93833-1 "litrate N03·N 0CBLJC93S33·1 03/08/96 03/08/96 0.20 UG/G u 0.20 

NA OCLCS93833·1 Nitrate N03·N OC8LJC93333 · 1 03/08/96 03/08/96 97 ,-.REC 
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·egory: N02·N03 
tetnod: EPA 353. 1 

Matrix: SOLID 

Client Cuanterra 
10 ID 

80H609 10516- CCI 

80H609 10516- GCI DUP 

80H609 10516·001MS 

80H6RO 10516-002 

80H6R1 10516-003 

80H6R2 10516·004 

80H608 10516·005 

NA 0CBLK93695 ·1 

NA ilCLCS93695·1 

.. 

97 11c4ni zr-r~ I J,) i1.ri. ;J/ j 

Ouanterra·Richland 

BHI-0093 

Quanterra Rev. O 

3350 George Washington way 
Richland, WA 99352 

Project: 550.126 

Blank S~le Prep. Analyses 
Ana 1y:e CAS Number Name Date Date 

Nit~=:e/Nitrite N02+N03-N QCBLK93695·1 03/07/96 03/08/96 

Nit:-; :e/Nitr ite N02+N03·N 0CBLK93695·1 03/07/96 03/08/96 

Nitra:e/Nitrite N02+N03·N 0CBLK93695·1 03/07/96 03/08/96 

Nitra:e/Nitrite N02+N03·N 0CBLK93695·1 03/07/96 03/08/96 

Nit:-=:e/N i trite N02+N03 · N 0CBLK93695·1 03/07/96 03/08/96 

Nitra:e/Nitrite N02+N03·N 0CBLK93695·1 03/07/96_ 03/08/96 

Nit ra:e/Nitrite N02+N03·N 0CBLIC93695·1 03/07/96 03/08/96 

Nitra:e/Nitr i te N02+N03·N QCBLK93695 · 1 03/07/96 03/08/96 

Nit:-a:e/Nitrite N02+N03-N OCBLK93695·1 03/07/96 03/08/96 

.. 

01.i 
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En,fronnu~nr:i/ 
St•n·i<·t•s 

S~le Date 03/04/7!: 
Receipt Date 03/056!: 
Report Date 03/12/9~ 

Detect ::-: 
Result Unit Qual. Limit 

26.9 UG/G 5.0C 

27. 1 UG/G 5.04 

0 XREC 

882 UG/G 102 

931 UG/G 102 

33.6 UG/G 5. 1C 

0.50 UG/G u o.sc 

0.50 UG/G u a.so 

96 XREC 

) i l . 

iO 

10 

10 

200 

200 

10 



HEXAVALENT CHROMIUM DATA SUMMARY 

SOG: W0924 

ANALYSIS DATE: 3/6/96 

MA TRIX: SOIL ----
METHOD: RICHWCS00S 

MDL: . 0.57 mg_L9. __ _ 

SAMPLE SPIKE SPIKE 

BHI-00932 
Rev. O 

.. 
.. - . ·· - ·- -- ---

PERCENT 

SAMPLE LAB. ID CLIENT IOI RESULT UNITS ADDED UNITS RECOVERED UNITS RECOVERY 

Preoaration blank 0.000 mg/L 

LCS 0.883 mg/L 1.000 mQtL O.SS3 

60304401 B0H6Q9 <0.57 uJ'mQ/ko 

60304402 
. -; 

B0H6R0 0.673 ~ mg/kg 

60304402 CUP B0H6R0 <0.57 U mg/kg 

60304402 MS B0H6R0 34.88 mg/kg 42.17 mo/ko 34.21 

60304402 PbCr04 B0H6R0 715.67 mg/kg 754.47 mg/kq 715 .00 

60304403 B0H6R1 <0.57 U! mg/kg 

60304404 B0H6R2 <0.57 U'J mg/kg 

60304405 B0H6O8 <0.57IJ°S mg/kg 

I 

I . 
I 

... 
COMMENTS: 

To convert preparation blank in mg/L to mg/kg : mg/kg= (mg/L • 0.1 L) / 0.0025 k-: 

~arm No.:CG-196 , 8/95 , Rev. 0 Oi.2 _ 

F-46 

mQ/L 88.3 

mQ/kq 81.1 

motko 94.8 

1tf C1 5ft~i/f ~_
7
,1rc 

. {)O(._.r;./LC:> 



ATT.:...CHMENT 4 

LABORATORY NARRATIVE and C--I.-\IN-OF-CUSTODY DOCUMENTATION 
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Qua11terra btcorporated 
13 715 Rider Trail North 
Earth City, Missouri 630~5 

314 298-8566 Teleplio11e 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
3350 George Washington Way 
Richland, Washington 99352 

March 21, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.126 
March 5. 1996 
Five (5) 
Soil 
W0924 
Summary 

IJ~ BHI-00932 
~Uanterra Rev. 0 

APR 1996 
RECEIVED 

Data 

Environmental 
Services 

On March 5, 1996. fi\·e (5) soil samples were received by Quamerra, Richland and transferred ~o 
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 WHCID Richland ID Matrix Date of Receigt 
10516-001 B0H6Q9 60304301 Soil 03/05/96 
10516-002 B0H6R0 60304302 Soil 03/05/96 
10516-003 B0H6Rl 60304303 Soil 03/05/96 
10516-004 B0H6R2 60304304 Soil 03/05/96 
10516-005 B0H6Q8 60304305 Soil 03/05/96 

II. Analytical Results/ Methodology 

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. 

F-48 
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Bechtel Hanford Incorporated 
March 21, 1996 
Project Number: 550.126 
SDG: W0924 
Page 2 

II)\ BHI-00932 
~Uanferra Rev. 0 

Em'ironmenra/ 
Scn'iccs 

Analyses requested: Arsenic by EPA method 7060. Fluoride and ~:trate by EPA method 300.0. 

III. Quality Control 

Nitrate by EPA method 353.1. Chromium, Cc;:-per, Nickel by EPA method 
6010. Hexavalent Chromium by EPA method -:-:96 was performed by 
QTESRL. The data is included in this package. 

A Laboratory Control Sample and Method Blank were analyzed w::.1 each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the 
protocol for each analyte. 

IV. Definitions 

The following codes are used to denote laboratory quality control sar.:.;;les 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 

V. Comments 

Metals 
The recoveries of the Matrix Spike ( 69. 2 % ) and the Matrix Spike Duplicate (7 5. 6 % ) for 
Arsenic were less than 80%, therefore all associated data was flagged with an " N ". See NCM 
# 2548. 

Wet Chemistry 
The Relative Percent Difference could not be calculated due to :he values being below the 
detection limits for sample 10516-001 on the Fluoride analysis. 

F-49 1~lt1 '?j4 /'i It> 
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BHI-009"'-:: II~ ~-~uanterra Rev. 0 

Bechtel Hanford Incorporated 
March 21, 1996 
Project Number: 550.126 
SDG: W0924 
Page 3 

Environmental 
Services 

Integration shows a hit for Fluoride but the peak area is less than the lowest calibration 
standard and the values are reported as less than the detection limit for sample 10516-001 and 
10516-00lDUP and 10516-005. 

The Matrix Spike recovery is outside c:- the suggested limits of 75 - 125 % for the Nitrate 
analysis, but the sample concentration is four times greater than the spike amount. See NCM # 
SL-2546. 

I certify chat this data package is in -:ompliance with the SOW. both technically and for 
completeness. for other than the condi:ions detailed above . Release of the data contained in 
this hard copy data package has been authorized by the Laborarory Manager or a designee. as 
verified by the following signature. 

Project Manager 
c: :\lprice$\abbydave •.hanw0924.nar 

F-50 
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.. 

Bechtel Han, _. d, Inc. 
,vf 

CHAIN OF CUSTODY/SA,, .. ,-,LE ANALYSIS REQUEST /Y 
) 

Collector / Company Contact Telephone 
Jon Fancher · 11:-... v,'J S..J ~ T,) 1,,,,, L.R. Miller 509-373-9592 
Project Designation Sampling Location SAF No. 
183-H Basins Verificalion 183-H basins soils B96-056 
Ice Chest No. 

l{!-17 
Field Logbook No. Method of Shipment 
F.I -1207 ! l;uul c;uryiun \J11v1:111111u11I vulm.h! - - ·--·-

!i hIppu,t Io Olls1to f'ropurty No. Uill ol Lading/Air Bill No. 
Quanterra NIA NIA 
Possible Sample Hazardl/Remark1 Preservation Cool Cool Cool Cool none 

Type of Container PIG PIG PIG PIG PIG 

No. of Container(s) 1 1 1 1_ 1 
Special Handling and/or Storage 

,.; 
i:S... 

Volume ;. 60ml 60ml 60ml 60ml 20ml 

r oo-t,) /().:>'I. "" ,_ 
/ <l ~"'7 

~ ~t . 't 
"T1 SAMPLE ANALYSIS ,:k f I 

~ Vl /to3ol/.3 - \J~ 1 2 IJ 5 

Sample No. Matrtx• Date Sampled Time Sampled ' . ~p <q:•; , .. 
\>)~\},Jo&/" /JI 5 Yil'\l> 00\\1) "y )( ~ 

• r ~x ·1 ", - ~. . 
~~"°~~ I};) s y~q~ C)'\ '3 \ x.. 'X 

--...-; .. ,. ~- l; ')( ~ .... "¥._ .. . .. ~ -

~\\lo~\ LJ3 5 3/~'tl. 0'131 ·x -x_ rn !• ,. 1 ~ 
~ · 

~ti~l:.R~ 64 -S 3/i 'Ii /o/'(; 15( ··~ 
, 

1 -x )( z. .. '')( 
BO{\ (,C\>i 0~ .s 3/1/~ 1111 ~ ·-:x, ...,. 

')( )\ -~ 
r'\ 

~ fl cc,v '(,) ~ ,., ( 
' It 

fl J tJ "l1 0 

CHAIN OF-If Pf!S~SSlb~ I Sign/Print Names SPECIAL INSTRU~NS 

~inqulsh~ By Date/Time ~~ P.':°7rh, Dale/Time /.:J~~, 1 IC Anions, Fluoride, Nilralo 

.-~1.Jt.~ ~ 4.-°'1,, 17-n': 3 -<J-h( _ 2 NO2/NO3 Ef'-L. 

~~~ ge::., Date/Time //dU ./ 'RZ,ved By J(/, /. DatefTime //VU 3 ICP Metals, Cr, Cu, Ni. As 
I 'f."'--#,_ "J•r,~ ·✓,., • ,1 -MA , I • · l' r. :::r-.">"=y~ 4 Chromium 6 

/ Relinquished By DatefTlme 

Relinquished By Date/Time 

. LABORAT~llMt . . SECT!() , .. ~ 
Received By 

•flNAL~~~ 
• Dl,PQS 0 

Di1po11I Method 

11' ~ 
°r G-{)0010-
-.G'· 
~ 
r-· 

Received By (/ Dale/Time 5.Activily Scan 
• ~.,, ~<'.,, / ., •~ (" /( . . 

Received Dy Oalcfrimo Sf){; /2 )/JC/~~ 
Title Date/Time 

Disposed By DalefTime 

I 

Pa. _ of _ _ 

Data Turnaround 
X Priority 

: 

Nonnal ! 

I 

\ 
' 
i 

~~ 
bl! i,I 
(J t1. --~ e l} 

* r,, p - , U I .__ ~ 
a· . 

. . 

J....41.i.-..( 
Mautx• 

S • Soil 
SE • Sodlfnenl 
SO• Solld 
SL • Sludge 
W • Waler 
0 • O,I 
A a A~ 
OS :11 Ofl,m So)td1 
DL • Orum l,qud1 
T :11 Tissue 
W1 a.W11• 
I • l 11 111HJ 
V • Veuelal~I 
X • OU,er 

~ to 
0 ::i:::: 
~ ..... 

I 
oO 

0 



THIS PAGE INTENTIONALLY I . 

LEFT BLANK· 
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DATA VALIDATION SUPPORTING C-.:-·CUMENTATION 
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JHC-SD-EN-SPP-002, Rev. 2 

BHI-009:32 
Rev. 0 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 
I 

B 0 D E 
LEVEL: 

PROJECT: i~3~ t4 i~,/'\ hf t\ (15/Gt,&:, DATA PACKAGE: / )J(Y-124 - (9f:) 
VALIDATOR: H· &?t?bERb.CTJ LAB: i~l}A ~,EJZR.A DATE: 5/H /9v 
CASE: SDG: 

ANALYSES PERFORMED 

~ Anions/IC • TOC I • TOX • TPH-418.1 Oil and Grease Alkalinity 

0 Ammonia 0 BOO/COO I ::I Chloride ~ Chromium-VI OpH iO_ NO,INO, 

0 Sulfate • TOS I :::J TKN D Phosphate • • 
• • lo • • • 

SAMPLES/MATRIX ~\.\(cnC: &)\-\ ( r, (< 0 (7,0 IA ( ,:, R I f:£; \-\ ( •J (( z... 
WMl9&~ I ~,l,. 

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

•• -~ No N/A 

~ 1 No N/A 

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

2. HOLDING TIMES d~ 
Are sample holding times ac:eptable? ....•...•.••. Yes~ N/A 

01.9 
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WHC-SD-EN-SPP-002, Rev. 2 
BHI-00932 
Rev. O 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? Yes No 
Are initial calibration results acceptable? ••.••••••• Yes No 
Was a calibration check performed for all applicable analyses? Yes No 
Are calibration check results acceptable? ••••••••••• Yes No 
Comments: ___________________________ _ 

4. BLANKS 

Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? ••••• 
Are field/trip blank results acceptable? 
Comments: 

.. (Ye0 No N/A 

jJ;;.5' No N/A 
•.. Yes® N/A 

• Yes No@ 

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

5. ACCURACY 

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

~No 
~No 
.~ No 

Are LCS recoveries acceptable? .•• • Yes No 

N/A 

N/A 

~ Comments: _____________________ ~_..;_ __ ~--

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? ••••.••..••• 
Are laboratory duplicate sample RPO values acceptable? e ·· No N/A , 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

• -~ .No N/A 

. . • • Yes No~ 
.•.....•.. Yes • No~ ~ 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

·, 

BHI-00932 
Rev. 0 

Comments: _________________________ _ 

i, .ffi(ltce.\ \-5 C! Ce\d dv~Ct02ik DI (?-1)(-.lfnCO J ~ (q ___ ifQs ,,}£re 
ewluotui one\ d,ok( Mt.'\ oA ±o t2<:- ac <:cp+:a.ble. • , 
z., ?,Ol~(pQY ,, gct+to09) P-D{±(ceCJ r:.~d M\-H,-~z are. (:¾(~i°t sc~l(S .. 
·ru OLz:flC ,ate,d i:AYYJN 6 Q(f In ono-¼-¼c WG 
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