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Executive Summary

.

At the Simulated High-Level Waste Slurry Treatment and Storage (SHLWS T/S) Unit in the
3000 Area of the Hanford Site, sampling activities were undertaken and the analytical results obtained
during soil sampling conducted as part of the Resource Conservation and Recovery Act closure
activities. The sampling and analysis effort was performed to identify potential contamination, if it
existed, at the SHLWS T/S Unit. The efforts were conducted in accordance with the approved
SHIWS T/S Unit closure plan. Soil results were compared to the Hanford Site background thresholds,
Maodel Toxics Control Act Method B limits, and crustal abundance as agreed upon during a data quality
objectives process involving the U.S. Department of Energy, Washington State Department of

Ecology, and Pacific Northwest Laboratory®.

No organic or inorganic constituents were found in sufficient concentrations to require the
investigated soil to be remediated or to be regulated as dangerous waste. Concentrations were also
below the Model Toxics Control Act Method B clean-up action levéls established for this unit.

(a) Pacific Northwest Laboratory is operated for the U.S. Department of Energy by Battelle Memorial
Institute under Contract DE-AC06-76RLO 1830.
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1.0 Introduction

This report summarizes the sampling activities undertaken and the analytical results obtained
during soil sampling activities conducted as part of the Resource Conservation and Recovery Act of
1976 (RCRA) closure activities for the Simulated ngh-LeveI Waste Slurry Treatment and Storage
(SHLWS T/S) Unit. This 86,600 ft2 (8,000 m?) unit is located in an open area within a fenced-in yard
in the 3000 Area of the Hanford Site. The sampling and analysis effort, referred to as the Phase 1
characterization study, was performed to determine if contamination occurred at the SHEWS T/S Unit
and identify any contamination if it occurred. The efforts were conducted in accordance with the
approved SHLWS T/S Unit closure plan. Results were compared to the Hanford Site background
thresholds for soils (described in Section 1.4), Model Toxics Control Act (MTCA) Method B limits,

" and crustal abundance as agreed upon during a data quality objectives process involving the U.S.
Department of Energy (DOE), Washington State Department of Ecology (Ecology), and Pacific
Northwest Laboratory (PNL).

1.1 Regulatory Background

The U.S. Environmental Protection Agency (EPA) and Ecology jointly administer the RCRA in
the State of Washington. The EPA retains oversight authority while delegating to Ecology enforcement
of a state program that is consistent with or more stringent than the corresponding federal program.
The implementing reguiations can be found in the Washington Administrative Code (WAC) 173-303,
"Dangerous Waste Regulations" (WAC 1993), and Title 40, U.S. Code of Federal Regulations, Parts
260 through 265 and 267 through 270. Ecology’s authorization includes admmlstenng treatment,
storage, and/or disposal (TSD) closures.

The DOE, EPA, and Ecology have entered into an agreement called the Hanford Federal Facility
Agreement and Consent Order (Ecology et al. 1989), commonly referred to as the Tri-Party
Agreement. One purpose of this agreement is to ensure environmental impacts associated with past
activities are investigated and appropriate response actions are taken as necessary to protect human
health and the environment. The agreement seeks to promote this goal, in part, by identifying TSD
units, identifying which units will undergo closure, and promoting compliance with relevant RCRA
permitting requirements.

The SHLWS T/S Unit is identified as a RCRA TSD unit that will be closed in accordance with
applicable laws and regulations. Clean closure is the planned option for the SHLWS T/S Unit.

1.2 Background

The SHLWS T/S Unit is located in the 3000 Area in Richland, Washington, within the ICF-
Kaiser 1234 Laydown Yard. The simulated high-level waste slurry (SHLWS) was procured for a
research demonstration program in 1977 that was later cancelled. The original slurry formulation was
toxic, corrosive, ignitable, and slightly radioactive because of naturally occurring radioactive material
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used to simulate the required waste material. Because the level of naturally occurring radioactive
material in the SHLWS (<2000 pCi/g) was so low, the material was managed as dangerous waste
rather than mixed waste.

Unused material (198 barrels) was declared surplus and thereby became a solid waste and thus a
dangerous waste requiring management in compliance with the Washington State "Dangerous Waste
Regulations” (WAC-173-303). Treatment of the unused material was performed in October and
November 1988 and consisted of grouting the waste in 55-gal (208-L) barrels. Grouting was
determined to be the best available technology for this particular waste and rendered the resulting
slurry nonhazardous. This was confirmed by rat and fish toxicity studies (Majnarich and Ladiges
1989; Zabel 1989), corrosivity testing, and Extraction Procedure (EP) Toxicity analysis (the standard
toxicity designation test when the analysis was conducted)(EPA 1992). After treatment and review by
Ecology, the grouted material (306 barrels) was removed from the unit and shipped for disposal at
facilities authorized to receive nondangerous solid waste.

The amount of contamination at the SHLWS T/S unit was expected to be minimal. All soil
known to be contaminated by the slurry was immediately removed. Leaking containers were
overpacked or double-contained to control contamination. A heavy plastic secondary containment
berm was added to the primary storage area and the treatment area to eliminate the possibility of any
material leaking to the environment during treatment and continued storage. Most legacy equipment,
including berm material, pallets, and treatment equipment associated with treatment and storage and
secondary waste have been handled and disposed of in accordance with the approved closure plan. One
remaining barrel of solid waste awaits final designation and disposal, pending analysis of the results of
field sampling. In addition, the drip pans have been decontaminated and remain at the site, pending
approval that no soil remediation is required. :

1.3 Setting

The SHLWS T/S Unit is in an open area, within a fenced-in yard located in the 3000 Area
(Figure 1.1) of the Hanford Site at approximately 46°20°52" latitude and 119°16'54" longitude.

The SHLWS T/S Unit identified for closure is defined by roped boundaries and enclosed in a
fenced area of approximately 86,600 fi* (8,000 m?) in the shape of an L. The trunk of the L is aligned
north-south, with a length of 449.5 ft (137 m) and a width of 187.5 fi (57 m); the base of the L joins
the trunk on the southeast corner and is aligned east-west with a length 114.0 ft (35 m) and a width of
77.5 ft (24 m). The unit is surrounded by a 6-ft (1.8-m) chain-link fence. On the western side, which
is the only boundary with public access, the fence is topped with barbed wire. Access is controlled by
a single 6-ft (1.8-m) locked gate, located on the eastern edge of the unit. A minimum number of keys
to the locked gate are available to only those individuals who are cognizant of the special requirements
for entry into the SHLWS T/S Unit,

The unit is divided among cordoned areas, including one area used for storage of SHLWS in

drums, another used for SHLWS treatment, and one used for accumulation of containerized dangerous
wastes for less than 90 days. The areas surrounding the unit were used for nonregulated activities,
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including storage of raw materials and structural materials. Raw materials stored in the unit included
the giout-forming chemicals used for treatment (fly ash, blast furnace slag, and Portland cement).

1.4 Hanford Site Background Approach

Hanford Site background is a Sitewide approach to determining constituent background
concentrations and was developed as ‘an alternative to local unit-based background determinations at the
Hanford Site (DOE-RL 1993). Using local backgrounds for each unit can lead to different definitions
of contamination and different assessments of remediation goals and risk for different units. The
Hanford Site background approach is based on the premise that all of the waste management units are
part of a common sequence of vadose zone sediments, and that the basic characteristics that control the
chemical composition of these sediments are similar throughout the Hanford Site. The range of natural
soil compositions is then used to establish a single set of soil background data. Use of the Hanford Site
background for environmental restoration at the Site is technically preferable to the use of the unit-
based background because this approach more accurately represents the range of natural variability in
soil composition. Also, this approach provides a more consistent, credible, and efficient basis for
evaluating contamination in soil.

The Hanford Site background threshold values are summarized in Section 2.0. The background
threshold is the concentration level defining the upper limit that is attributable to the background
population at a high probability. Background thresholds are based on a tolerance interval approach.
The calculated threshold levels depend on the confidence interval and percentile used in the calculation.
The WAC-173-340-708(11)(d) (WAC 1992) specifies a tolerance coefficient of 95% and a coverage of
95%. The Hanford Site background threshold values are based on a 95/95 confidence interval.
Statistical calculations are described by the WAC (1992).

1.5 Report Organization

This report is organized into six main sections and nine appendixes, with the figures and tables
located at the end of each chapter:

1.0 Introduction

2.0 Sampling Activities

3.0 Data Validation

4.0 Analytical Results and Data Tabulation
5.0 Conclusions

6.0 References

A. Volatile Organic Compounds Validated Data Summary Tables

B. Volatile Organic Compounds Field Duplicate Results

C. Semivolatile Organic Compounds Validated Data Summary Tables
D. Semivolatile Organic Compounds Field Duplicate Results

E. Metals Validated Data Summary Tables
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Metals Validated Field Duplicate Summary

Radiochemistry Validated Data Summary Tables

Radiochemistry Field Duplicate Results

Method and Reporting Detection Limits for Volatile Organic and Semivolatile Orgamc
Compounds Solid Samples

o

Appendices A through H are presented in their entirety as received in the data validation summary
report and show analysis results for samples collected in the Phase 1 characterization study.

In this report, the following sections were taken from Simulated High Level Waste Slurry
Treatment and Storage (SHLWS T/S) Unit Closure Plan, DOE/RL-88-08, Revision 6A (RL 1994):

Section 1.3, Setting

Figure 2.1, Location of SHLWS T/S Unit Within 3000 Area

Figure 2.2, Locations of Soil Samples for SHL.WS T/S

Table 2.1, Compliance Constituents, Analytical Methods, Detection Limits, and Action Levels.
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2.0 Sampling Activities

The sampling and analysis plan was developed based on a data quality objectives process. The
primary objective of soil sampling was to determine whether contaminants were present in surface or
subsurface soiis at the SHLWS T/S Unit at levels exceeding the proposed action levels. Action level
determination was agreed on during the data quality objectives meetings and will be used for clean
closure on this specific unit only. Table 2.1 lists the compliance constituents, analytical methods,
detection limits, and action levels. Potential contaminants of concern were determined based on the
waste inventory for the SHLWS T/S Unit.

- 2.1 Sample Location

Soil samples were collected from 19 locations. More than one depth was collected from some of
these locations. Table 2.2 gives the sample identification number, chain-of-custody number, and
analysis requested. Figure 2.1 shows the location within the unit, The samples collected consist of the
following:

T/S area:

¢ Five samples (from locations 4 through 8) were collected at the soil and gravel interface for
inductively coupied plasma (ICP) metals and mercury (Hg), with one sample (location 5)
including alpha/beta radionuclide analysis (alpha/beta), one sample (location 6) including ceriumn,
and one quality control (QC) co-located field duphcate sample (location 5) for ICP metals, Hg,
and alpha/beta.

~® Three samples (from locations 1 through 3) were collected at the surface for lead.

¢ Two samples (from locations 4 and 6) were collected at the deep soil interface for ICP metals
and Hg.

NE spill location:

* Two samples (from locations 9 and 10) were collected at the soil and gravel interface for ICP
metals and Hg, with one sample (location 9) including cerium and one sample (location 10)
including alpha/beta. Ecology collected co-located field duplicate samples at location 9 soil and
gravel interface for ICP metals, Hg, and lead.

* One sample (from location 9) was collected at the surface for lead including one QC co-located
sample for lead. Ecology collected co-located samples at location 9 surface for ICP metals, Hg,
and lead.

Storage area:
* Four sampies (from locations 11 through 14) were collected at the soil and gravel interface for
ICP metals and Hg, with one sample (location 11) including cerium, one sample (location 14)

including alpha/beta, and one QC co-located field duplicate sample (location 11) for ICP metals,
Hg, and cerium.
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* Two samples (from locations 11 and 13) were collected at the surface for lead.
* One sample (from location 11) was collected at the deep soil interface for ICP metals and Hg.

SW spill location:

¢ Two samples (from locations 15 and 16) were collected at the soil and gravel interface for ICP
metals and Hg, with one sample (location 15) including cerium and one sample (location 16)

including alpha/beta.

¢ One sample (from location 15) was collected at the surface for lead.

90-day-or-less accumulation area:

¢ Three samples (from locations 17 through 19) were collected at the soil and gravel interface for
ICP metals and Hg, with one sample (location 18) including volatile organic compounds analysis
(VOA) and semivolatile organic compounds analysis (SVOA) and one QC co-located field duplicate
sample (location 18) for volatile organic and semivolatile organic compounds. Ecology collected
co-located field duplicate samples at location 18 soil and gravel interface for ICP metals, Hg, lead

(Pb), VOA, and SVOA.

* Two samples (from locations 18 and 19) were collected at the deep soil interface, with one sample
(location 19) including VOA and SVOA.

2.2 Sample Collection

All samples were collected following the procedures in Appendix A, "Sampling and Analysis Plan"
of Simulated High Level Waste Slurry Treatment and Storage (SHLWS T/S) Closure Plan (RL 1994).

Sample kits containing all of the labeled certified clean bottles and paperwork were prepared for
each individual sample location in the preparation laboratory at Pacific Northwest Laboratory’s
(PNL's) Sigma 5 building. Sample kits were matched to the sample location by the Sampling Field
Team Leader. Paperwork was completed by the Sampling Field Team Leader while the Radiation
Protection Technologists collected the samples.

All sample locations, samples, and equipment were surveyed during and after sampling for both
alpha and beta/gamma radiation using portable instrumentation as required by PNL radiological
control. :

Pictures were taken of all sample locations as well as the general location within the specific areas.
Sampling information was written in a log book.

Surface samples were taken at a depth of 1 in. (2.5 cm). Soil and gravel interface samples were
taken at a depth of 14 in. to 17 in. (36 cm to 43 cm), and deep soil interface samples were collected at
a depth of 23 in. to 24 in. (58 cm to 61 cm) depending on soil conditions. A shovel and pick were
used to dig to a depth 1 in. (2.5 cm) above where the samples were collected. The remaining 1 in.
(2.5 cm) of soil was removed with stainless steel tools to prevent any contamination of the sample
material with the digging tools.
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All samples were collected using stainless steel tools. The soil that was removed was placed on
plastic sheets spread around the sampling area; this gave the samplers a clean work area. Surgeons
gloves were worn and changed between each sample location to minimize the potential for cross-
contamination between samples. Because of the concentration of gravel, all soil except that to be
analyzed for volatile organic compounds, was sieved through a 4-mm stainless steel sieve. As many
rocks as possible were removed, by hand, for soil collected for VOA, while still preserving the
integrity of the VOCs samples. Security tape was applied to the sample bottles immediately after
sampling, and sample bottles were surrounded with ice and water in an ice chest.

2.3 Field Quality Assurance/Quality Control

Field quality assurance (QA)/QC provide a basis by which field and laboratory accuracy and
reproducibility could be measured. Co-located field duplicate samples and equipment blanks were used
to assess precision and bias of sampling. The estimated precision and bias will contain components of
the laboratory’s precision and bias but must be evaluated in conjunction with laboratory duplicates and
method blanks to assess those factors for the laboratory. Co-located field samples collected by Ecology
are used to assess laboratory reproducibility. Co-located field duplicate samples were prepared to
address issues related to laboratory QA/QC.

Co-located duplicate samples were collected in a 1:20 ratio for all constituents.

Between each use, the tools were washed in a container of deionized (DI) water and Alconox,
rinsed in a container of DI water, rinsed again with clean DI water from a squirt bottle, and dried.
Tools used for digging were washed in separate containers from those used to wash the sampling tools.
All tools were stored on the dull side of aluminum foil until the next use.

After the sampling was completed, an ultra-pure water equipment blank was collected on the
sampling tools to check the cleaning of the tools for any potential cross-contamination. Because the
sampling was completed in 1 day, only one equipment blank was taken.

A PNL QA representative completed a post-sampling surveillance with no deficiencies noted.
Supporting documentation (such as the chain of custody, field record form, shipping paperwork,
laboratory notebooks, pictures) were reviewed for completeness and adherence to the SHLWS T/S Unit
closure plan. A QA representative was not present during sampling.

2.4 Sample Analysis

Table 2.2 summarizes the analyses requested for soil and water samples, sample ID number, and
chain-of-custody number.

All of the samples were analyzed by Lockheed Analytical Services in Las Vegas, Nevada.

Ecology’s co-located duplicate samples were analyzed by a different laboratory. Appendix I lists all
analytes for each specific analytical method as well as the detection limits reported for each.
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Table 2.1. Compliance Constituents, Analytical Methods, Detection
Limits, and Action Levels

Analyte or ‘ Action Levels

Parameter ) _ ewide
(M;.;:umrsg;em Method Detection - MT((:;‘)%SOH M'I%;)Soﬂ BaS;ttger‘voli:ind‘“)

Analytical Method® | Limit ®9 (ppm) (ppm)

Aluminum 6010 40,0 8.0E+4 ' 3.2E+5 1.51E+4
Antimony 6010 12.0 3.2E+4 1.4E+3 ND
Barium 6010 40.0 5.6E+3 5.6E+3 1.75E+2
Cadmium 6010 1.0 4.0E+1 8.0E+1 ND
Calcium 6010 400.0 NA NA 2.46E+4
Chromium 6010 2.0 4.0E+2 8.0E+4 28
Cobalt 6010 10.0 4.8E+3 TBD 19
Copper 6010 5.0 3.0E+3 14E+5 ND
Iron 6010 20.0 TBD TBD ND
Magnesium 6010 400.0 NA NA 9.16E+3
Molybdenum 6010 40.0 4.0E+2 1,75E+4 ND
Manganese 6010 3.0 1.12E+4 1.6E+4 5.83E+2
Nickel 6010 8.0 1.6E+3 1.6E+3 25.
Potassium 6010 400.0 NA NA 3.09E+3
Selenium 6010 : 60.0 4.0E+2 1.75E+4 ND
Silver . 6010 2.0 24E+2 1.75E+4 ND
Sodium 6010 400.0 NA NA 1.38E+3
Strontium 6010 20.0 4.8E+4 1.9E+5 ND
Lead 742) 0.6 25E+2 1.0E+3 14.9
Mercury 7471 0.1 24E+1 24E+1 1.3
Cerium 200.8 1.0 TBD TBD 60 CA®
SVOA 8270 " R® R ND
VOA 8240 i R R ND
Total alpha LAL-91-SOP-0060™ 5110 pCifg TBD TBD ’ ND
Total beta LAL-91-SOP-0060® 5/10 pCifg TBD TBD ND

@ U.5. Environmental Protection Agency. 1986. "USEPA Methods for Evaluating Solid Waste, Physical/Chemical
Methods: SW-846, 31d ed. Quality Control. In Volume IA: Laboratory Manual Physical/Chemical Methods Test. U.S.
Environmental Protection Agency, Washington, D.C.
™ Soil digestion procedure, SW-3050,
© Accuracy and precision are discussed in Appendix B.
@ U.S. Department of Energy, Richland Field Office. 1993. Hanford Site Background, Part 1. Soil Background for
Nonradioactive Analytes. Rev. 1, Vol. 1 & 2. U.S. Department of Energy, Richland Field Office, Richland, Washington.
® Crustal abundance, which is defined in AGI Data Sheet 58 (Dutro et al. 1989)
© Analyte dependent. Refer to Appendix I. _
@ R refers to Washington Administrative Code. 1992. "Model Toxics Control Act Cleanup Regulation”. WAC-173-340,
Olympia, Washington.
® Westinghouse Hanford Company. 1991. Lockheed Analytical Laboratory Standard Operating Procedure. LAL-91-
SOP-0060, Westinghouse Hanford Company, Richland, Washington.
NA = not applicable. ,
ND = no data.

TBD = to be determined.
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Table 2.2. SHLWS T/S Sampling Matrix 10/6/94

Fl

Sample Site Soil

Sample NumbmH Chain of Cusitordy Constituent List Duplicate
T/S 1 TS1S 12239, WHC. Pb,ACS*
T/S 2 T828 12240, WHC Pb,ACS*
T/S 3 T838 12241, WHC Pb,ACS*
T/S 4 TS4SG 12242, WHC ICPHg ACS*
T/S 4 TS418 12243, WHC ICPHg ACS*
T/S 5 TS58G 12244 WHC ICPHg,Alpha,Beta, ACS*
TS 5 T858GD 12307 ICPHg,Alpha,Beta
TiS 6 TS6SG 12245,WHC ICP,Hg,Cerium, ACS*
T/S 6 TS618 12246, WHC ICPHg, ACS*
TS 7 TS7SG 12247, WHC ICP, Hg, ACS*
T/S 8 TS8SG 12248, WHC ICPHg, ACS*
NE 9 NESS 12249 WHC .| Pb,ACS*
NE 9 NE9SD 12308 Pb
NE 9 NESSG 12250, WHC ICPHg,Cerium, ACS*
NE 10 NE10SG 12251, WHC ICPHg,Alpha, Beta, ACS*
SA 11 SAl1S 12252, WHC Pb,ACS*
SA 11 SA11SG 12253, WHC ICPHg,Cerium, ACS*
SA 11 SA11SGD 12309 ICP.Hg,Cerium
SA 11 SAl1118 12254, WHC ICP,Hg, AC8*
SA 12 SA128G 12255, WHC ICPHg ACS*
SA 13 SA13S 12256, WHC Pb,ACS*
SA 13 SA138G 12257, WHC ICP.Hg,ACS*
SA 14 SA148G 12258, WHC ICPHg, Alpha,Beta, ACS*
SW 15 SW158 12259,WHC Pb,ACS*
SW 15 ~ SW158G 12260, WHC ICPHg,Cerium,ACS*
SW 16 SW168G 12261, WHC ICPHg,Alpha,Beta, ACS*
90 17 90178G 12262, WHC ICPHg, ACS*
90 18 90185G 12263, WHC ICP,Hg,VOA,SVOA,ACS*
90 18 9018SGD 12310 VOA,ABN
S0 18 201818 12264, WHC ICPHg,ACS*
90 19 90198G 12265, WHC JICPHg, ACS*
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Table 2.2. (contd)

Sample Site Soil | Sample Number® " Chain of Custody B Constituent List Duplicate
90 19 901918 12266, WHC ICPHg,VOA,SVOA,ACS*
Equipment blank EQUII 12267, WHC ICPHg,Pb,Cerium,VOA,
SVOA,Alpha,Beta, ACS*

() Explanation of sample numbering.
First two letters or numbers = site location.

TS = treatment and storage area.

NE = NE spill area.

SA = storage area.

SW = SW spill area.

90 =  90-day-or-less accumulation area

Middle numbers = location on map (see Figure 2.1)
Last set of letters or numbers = sample depth

8 = surface (1-in. [2.5-cm) depth).
8G = soil and gravel interface.
18 = deep soil interface.

Note: All samples sent to 2228 Laboratory for radioactive screen analysis.
ICP constituents of concern are listed on Table 2.1.
D at end of sample number represents a duplicate. Example TS58GD is a duplicated of TS55G.

ABN = gacid/base/neutral.

ACS* = radioactive activity scan analyzed by Lockheed Analytical Services.
Alpha = alpha radionuclide. '

Beta = beta radionuclide.

Hg = mercury.

ICP = inductively coupled plasma.

Pb = lead.

SVOA = semivolatile organic compounds analyses.

VOA = volatile organic compounds analyses.

WHC = Westinghouse Hanford Company.,
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3.0 Data Validation

The data validation process included a review of the following QC elements performed by the
laboratories and reported in the associated data deliverables:

holding times
blank analyses
surrogates
matrix spikes
duplicates.

The validation process establishes organic, inorganic, and radiochemistry qualifiers and definitions
to describe the associated data.

3.1 Data Qualifiers

Organic Data Reporting Qualifiers

U Indicates the constituent was analyzed for and not detected. The concentration reported is the
sample quantitation 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 making decisions.

JN Indicates a tentatively identified compound whose concentration and identification have been
determined to be valid as a result of data validation. The associated data should be considered
usable for making decisions.

Inorganic Data Reporting Qualifiers

B Indicates the constituent was analyzed for and detected. The concentration reported is less than the
contract required quantitation limit but greater than the instrument detection limit. The associated
data should be considered usable for making decisions.

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 making decisions.

uJ Indicates the constituent was analyzed for and not detected. Because of 2 minor QC 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 making decisions.

BJ Indicates the constituent was analyzed for and detected at a concentration less that the contract
required quantitation limit but greater than the instrument detection limit. Because of a minor

QC deficiency identified during data validation, the associated data have been qualified as
estimated but should be considered usable for making decisions.

3.1



J Indicates the constituent was analyzed for and detected. Because of a minor QC deficiency identified
during data validation, the associated data have been qualified as estimated but should be considered
usable for making decisions. .

Radiochemistry Data Reporting Qualifiers

U Indicates the constituent was analyzed for but was not detected at a concentration above the
minimum detectable activity. The concentration reported is the minimum detectabie activity
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 making decisions.

3.2 Golder Associates

Analytical resuits were validated by Golder Associates, Inc. Redmond, Washington. As required by
the contract with Golder Associates, Inc. and the Westinghouse Hanford Company (WHC) statement of
work (WHC 1994), data validation was conducted using the WHC data validation procedures for
chemical and radiochemical analyses (WHC 1993a, 1993b). Analytical results were validated to level
D as described in the data validation procedures.

3.3 Lockheed Analytical Services

No major deficiencies were identified during the validation of the volatile organic compounds,
semivolatile organic compounds, inorganic, or radiochemical analyses. Thus, no data were qualified as
unusable (R, UR).

All holding time criteria were met for both water and soil samples analyzed by Lockheed Analytical
Services, except for mercury in the soil samples (exceeded by 1 day). :

Lockheed Analytical Services prepared and analyzed laboratory blanks for both the soil and water
sample matrices. Analyses of the blanks identified some potential laboratory contamination in the
calibration and preparation blanks with the following compounds:

* calibration blanks
- chromium
- copper
- manganese
- vanadium
- strontium

® preparation blanks
- lead.

Analytes detected were at levels less than the method detection limit. When evidence of blank
contamination was present, blank validation criteria were applied to determine appropriate qualification
for associated sample results.

3.2
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Lockheed Analytical Services' prepared the sample matrix, analyzed matrix spike samples, and
reported the results as percent recovery as an indication of accuracy. Matrix spike recovery is used as
a general correlation for all samples in the analytical batch based on the fact that the samples are related
to the same site and have relatively similar analyte concentrations except in the case of the soil VOC
samples. The soil VOC matrix spike was analyzed on a sample not related to the SHLWS T/S Unit.
The results of the nonrelated sample and the matrix spike done on the nonrelated sample were
evaluated and found to be within control limits (50 to 150%) for percent recovery and, therefore,
acceptable, Spiked sample results generally were within control limits for percent recovery. The
percent recovery for sodium in the laboratory control sample was outside control limits. The ICP
serial dilution percent differences (%D) exceeded 10%. Results that fell outside of the applicable
control limits were qualified according to the validation procedure. Matrix spike samples were not
analyzed and were not a requirement for gross alpha and gross beta analyses. No indication of
significant matrix effects was observed in the sample results.

Duplicate samples were prepared and analyzed, and data were reported as relative percent difference
(RPD) by Lockheed Analytical Services as an indication of laboratory precision. For organic analyses,
RPD calculations were made between results for matrix spike/matrix spike duplicate samples and co-
located duplicate samples. For inorganic analyses, RPD calculations were made between co-located
duplicate sample results. For radiochemistry analyses, RPD calculations were made between initial
and co-located duplicate sample results. Reported RPDs (35%) for co-located duplicate samples and
matrix spike duplicate samples were acceptable.

3.3
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4.0 Analytical Results and Data Tabulation

Analytical results are summarized and evaluated in this chapter, The analytical results do not
indicate the presence of contamination. Constituent concentrations detected in the samples were
compared to Hanford Site background threshold values (discussed in Section 1.4), health-based
standards (WAC-173-340) described in Table 2.1, and crustal abundance averages. Specific results are
discussed in the following sections.

4.1 Data Summary of Organic Analytes

Acetone and 2-butanone (methyl ethyl ketone) were detected at low levels in sample 9018SG
(Appendix A). These constituents are common laboratory contaminants that often give false positive
~ results. Neither constituent was detected in co-located sample 9018SGD (Appendix B). No other
target volatile organic compounds were detected. Low levels (maximum of 90 pg/kg) of an unknown
hydrocarbon were tentatively identified in three samples.

No target semnivolatile organic compounds were detected in the samples. Tentatively identified
compounds include an unknown ester in four samples (maxiraum of 23,000 pg/kg), unknown
hydrocarbons in two samples (maximum of 370 pg/kg), and pentachlorobiphenyls in sample 9018SG
(Appendix C) (total concentration detected was 1,210 pug/kg). The pentachloroblphenyls were not
detected in co-located sample 9018SGD {Appendix D).

4.2 Data Summary of Metal Analytes

Results for metal analytes were compared to MTCA B action levels, when available, When the
MTCA B levels are unavailable, the Hanford Site background threshold levels or, in the case of
cerium, the average crustal abundance were used. No metals were detected at concentrations above the
MTCA B action levels.

Calcium was found at levels above the Hanford Site background threshold level. Calcium occurs
naturally in high concentrations in limestone and caliche as well as other minerals. Calcium’s presence
in the samples is not indicative of contamination (Appendix E).

Lead was detected in sample number SW15S (97.4 ppm) and sample number TS3S (62.4 ppm).
Documemntation will be included in the administrative record for future reference.

There is no MTCA B action level or Hanford Site background threshold level for iron.

Cerium was detected in samples SA11SG (Appendix E) at 63.5 ug/kg and co-located duplicate
sample SA11SGD (Appendix F) at 57.3 pg/kg. No MTCA B action level or Hanford Site background
threshold level has been determined for cerium; however, the cerium crustal abundance average was
used for comparison. These samples were subsequently considered within accepted limits as listed in
Table 2.1. Documentation will be included in the administrative record for future reference.
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4.3 Data Summary of Radionuclide Analyses
The maximum alpha radioactivity measured in the samples was 15.9 pCi/g and the maximum-beta

measured was 22,2 pCi/g. Uranium and thorium are alpha and beta emitters and naturally occur in
soils. The uranium and thorium account for the activities measured.

4.2



5.0 Conclusions

+

Thirty-two samples were collected from the SHLWS T/S Unit for chemical analysis. No analytical
results were rejected during data validation. The analyses were performed with a specific set of
constituents targeted. Most of the constituents were not detected. No constituents were detected at
concentrations above MTCA B action levels or, where those levels have not been determined, above
Hanford Site background threshold levels. Of the analytes that showed levels above detection limits,
none are considered indicative of contamination and thus the SHLWS T/S Unit is considered clean.

51
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Sourplf 901056 2010560 201918 tuuil
bate 1-0-94 11-0-94 11-0-94 11-0-¥4
Locatlen 90 10 90 18 90 19
Pepth v —.. ---
Type S01L SotL soiL WATER, UG/L
Coiiments CO-LOCATED EQUSPKERT BLANK
Parsmaler | Unlts Resutt Q Result 4 Result q Rasult qQ
CHLOROHETIIANE | WG/XG 5.300 u 5,200 u 5.300 v 5.000 U
VIHTL CILORIDE | UG/KG 5.300 ] 5.200 u 5.300 ] 5,000 u
"BROMOHETIIANE | UG/KG 5.300 v $.200 v 5.300 v 5,000 1]
CILOROETNAHE | UG/XG 5.300 u 5.200 v 5,300 u- 5.000 ]
TRICHLOROFLUOROHE TITAKE |  UG/KG 5,300 v 5.200 U 5.300 1] 5,000 v
ACETOHE | UG/KO 13.000 10.000 ; 11.000 u 10.000 v
1,1-DICILOROETILENE UG/X0 5.300 u 5.200 u 5.300 u 5.000 1)
CARDOH DISULFIDE | UG/KG 5.360 ] 5.200 u 5.300 u 5.000 u
HETUYLLHE CIHLORIDE | - UG/KG 5,300 y 5.200 v 5.300 u 5,000 ]
JRANS-1,2-DICILURUETHERE | UG/KG 5.300 v 5.200 U 5.300 v 5.000 u
YIHTL ACEIATE | VG/KG 11.000 u 10.9000 U 11.000 U 10,000 U
1,1-DICHLOROEIIANE | UG/KG 5.300 U 5.200 u 5300 U 5.000 U
2-DUTANGHE | UG/KG 17.600 10.000 v 11.000 u 40.600 v
c15-1,2-DICHLORCETHENE | UG/KG 5.300 ] 5,200 U 5.300 u 5.000 v
CHLOROEORH | UG/KG 5.300 v 5,200 u 5.300 v 5,000 v
1,1, 1-TRICHLOROETNAKE { VG/KG 5.300° U 5.200 u 5.300 v 5.000 v
CARBUH TEIRACHLORIDE | UG/KG 5.300 1] 5,200 u 5.300 u 5.000 U
1,2-DICHLOROEINARE |  UG/KG 5.30. U 5.200 u 5.300 \ 5.000 U
RENZENE | uUG/KG 5.300 U 5,200 u 5.300. u 5.000 u
TRICHLORCETNENE | uG/KG 5.300 ] 5.200 u 5.300 u . 5.000 v
1,2-01CHLORDPROPANE UG/KG 5,300 1] 5.200 U 5.300 U 5.000 ]
BROMODICIILORDMETIIANE | WG/KG 5,300 y 5.200 ] 5.300 u 5,000 u
4-HETIIVL-2-PEHTAHOHE | UG/XG 11.000 u 10.000 u 11,000 u 10.000 ]
€15-1,3-DICULOROPROPENE UG/XG 5.300 v 5.200 u 5.300 1] 5.000 ]
TOLUEHE | UG/XG 5.300 v 5.200 u 5,300 u 5.000 ]
TRAKS-1,3-DICHLUROPROPENE | UG/KG 5.300 v 5.200 ] 5,300 ] 5,000 u
1,1,2-TRICHLOROETIAKE | UG/XG 5.300 U 5,200 1 5.300 U 5.000 v
JETRACHLOROETNENE | uG/XG 5.300 ] 5.200 v 5.300 u 5.000 u
DIBROMDCILORDHETBANE | UG/KG 5.300 1] 5,200 v 5.300 u 5.000 u
CIIUGRUBENZENE | UG/XG 5.300 v 5.200 ] 5.300 u 5,000 v
ETHYLBENZERE | UG/KG 5.300 U 5.200 v 5.300 ] 5.000 u
H,P-XTLENES | Uo/xe 5.300 v 5,200 u 5.300 u 5.000 u
O-AYLEHES | VG/KG 5.300 i 5.200 U 5.300 ] 5.000 U
STYREKE | UG/KG - 5.300 ¥ 5.200 v 5.300 u 5.000 u
BROMOFORN |  UG/KG 5.300 v 5,200 u 5.300 U 5.000 u
1,1,2,2-TETRACIHLOROETHANE | UG/KG 5,300 v 5.200 U 5.300 u 5.000 u
1,3-DICHLOAODERZENE | UG/KG 5,300 ] 5.200 u 5.300 v 5.000 W
1,4-DICIILORUBENZERE | VG/XKG 5.300 v 5.200 u 5.300 u 5,000 v
1,2-DICILORUGEHZENE | UG/XG 5,300 u 5.200 v /5.300 U 5.000 u
2-CIILOROETHYLVINYLETIER | UG/KG “es ave -na 20.000 u
2-1EXAHONE | UG/XG aea PE --- 10.000 u

The docimal places shown do not reflect the precislon reported by the laboratery
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VOLATILE ORGANIC ANALYSIS RESULTS
FOR ANALYSES USING METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Ciient Sample ID: BLANK LAL Sample ID: 15734MB
Date Received: N/A Date Analyzed: 16-NOV-94
Matrix: SOIL Dilution Factor: 1
Analytical Batch: 111694.8240-42 QC Bateh ID: 1116884-8240
Estimated Retantion
Concentration Timme Data
Tentatively Identified Compound {vg/Kg) {minutes Qualifier(s)

UMKNOWN 30 8.00 J

uQ.;?_")_..

Hé {/k}[qs

A2

LOCKHEED ANALYTICAL SERVICES

nR7
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VOLATILE ORGANIC ANALYSIS RESULTS

FOR ANALYSES USING METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID; 85018S8G

LAL Sample ID: L3300-24

Date Received: 10-NOV-94

Date Analyzed: 17-NOV-84

Matrix: SOIL

Dilution Factor: 1

Analytical Batch: 111684-8240.J2

QC Batch ID: 111694-8240

Estimated

Retention
Concentration Time Data
Tentatively ldentified Compound {glKa) (minutes Qualifier(s)
UNKNOWN 20 7.88 —iB

A3

,98‘8”

012

LOCKHEED ANALYTICAL SERVICES



VOLATILE ORGANIC ANALYSIS RESULTS

FOR ANALYSES USING METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID: 8018SGD

LAL Sample 1D: L3300-26

Date Received: 10-NOV.94

Date Analyzed: 17-NOV-84

Matrix: SOIL

Dilution Factor: 1

Analytical Batch: 111684-8240-J2

QC Batch ID: 111694.-8240

Tentatively Tdentified Compound

Estimated
Concentration
{rg/Kg)

Retention
Time
{minutes

Data
Qualifier(s)

NONE DETECTED

A4

Ji

14

LOCKHEED ANALYTICAL SERVICES



VOLATILE ORGANIC ANALYSIS RESULTS

FOR ANALYSES USING METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Ciient Sample ID: 901318

LAL Sample ID: L3300-21

Date Received: 10-NOV-84

Matrix: SOIL

Date Analyzed: 17-NOV-84

Dilution Factor: 1

Analytical Batch: 111684-8240-J2

QC Batch ID: 111694-8240

Estimated Retention
’ , Ceoncentration Time Data -
. Tentatively ldentified Compound {rg/Kg) {minutes Qualifier{s) =
UNKNOWN 50 7.98 s leeoa

AS

010

LOCKHEED ANALYTICAL SERVICES



VOLATILE ORGANIC ANALYSIS RESULTS
FOR ANALYSES -USING METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID: EQUN

LAL Sample ID: L3288-19

Date Received: 10-NOV-534

Date Analyzed: 19-NOV-84

Matrix: WATER

Dilution Factor; 1

QC Batch ID: 111994-8240

Analytical Batch: 111984-8240-J1

Tentatively ldentified Compound

Estimated Retention

Concentration Time
{(pg/L) {minutes)

Data
Qualifier(s)

NONE DETECTED

A6

\/@‘?Qe.& %x—-w«%’

~073—

LOCKHEED ANALYTICAL SERVICES

Nl
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Appendix B

Volatile Organic Compounds Field Duplicate Results
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SAMPLE NO.: 90188G 90188GD
DATE: 11/8/94 11/8/94
LOCATION: 90 18 90 18 )
PARAMETER RESULT|Q RESULT|Q RFD

ug/Kg ug/Rg
CHLOROMETHANE 53U 52 |u NC
VINYL CHLORIDE 53 |U 52 |u NC
BROMOMETHANE 53 |0 52 U NC
CHLOROETHANE 53 (U 52 |0 NC
TRICHLOROFLUOROMETHANE 53 |U 52 |U NC
ACETONE 13 10 {U 200
1,1-DICHLOROETHENE 53]u 52U NC
CARBON DISULFIDE 534U 52U NC
METHYLENE CHLORIDE 53|u 52 U NC
TRANS-1,2-DICHLOROETHENE s3lu 52lu NC
VINYL ACETATE 11 |U 10 U NC
1,1-DICHLOROETHANE 53|u 52 (U NC
2-BUTANONE 17 10 |U 200
CI5-1,2-DICHLOROETHENE 53 |U 52 |Uu NC
CHLOROFORM 53 |u 52 (v NC
1,1,1-TRICHLOROETHANE s3lu 52 (u NC
| CARBON TETRACHLORIDE 53U 52 (v NC
1,2-DICHLORCETHANE 53U 52 |uU NC
BENZENE 53 1)U 52 |U. NC
TRICHLOROETHENE s3lu 52 |u NC
1,2-DICHLOROPROPANE 53 ju 52 |U NC
BROMODICHLOROMETHANE salu 52 |u NC
4-METHYL-2-PENTANONE 11 ju 10 ju NC
CI$-1,3-DICHLOROPROPENE - ‘53 |u 52 |u NC
TOLUENE 53U 52 fu NC
TRANS-1,3-DICHLOROPROPENE 53U 52 (U NC
1,1,2-TRICHLOROETHANE 53 |u 52 (v NC
TETRACHLOROETHENE 53|u 52 U NC
DIBROMOCHLOROMETHANE 53|u s2iu NC
CHLOROBENZENE 53 |u 52 |u NC
ETHYLBENZENE 53 |u 52 |u NC
M,P-XYLENES 53|u 52 |u NC
O-XYLENES s3lu 52 |u NC
STYRENE 53 |u 52 u NC
BROMOFORM 534U 52 |U NC
1,1,2,2-TETRACHLOROETHANE 53u 52 |u NC
1,3-DICHLOROBENZENE 53 |u 52 |u NC

B.1
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Rev. G0

SAMPLE NO.: 9018SG 9018SGD

DATE: 11/8/94 11/8/94

LOCATION: 90 18 99 18

PARAMETER RESULT RESULT RFD
re/Kg rg/Ke

1,4-DICHLOROBENZENE 53 52 NC

1,2-DICHLOROBENZENE 53 5.2 NC

NC - Not calculated

B.2
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Appendix C

Semivolatile Organic Compounds Validated
Data Summary Tables



THIS PAGE INTENTIONALLY
LEFT BLANK



95155860246

SEMIVOLATILE ORGANIC ANALYSIS RESULTS
FOR ANALYSES USING METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID: 83018SG LAL Sampls ID: L3300-25
Date Received: 10-NOV-94 Date Analyzed: 30-NOV-84
Matrix: SOIL Dilution Factor: 1
Analytical Batech: 113094-8270-K QC Batch ID: B270 SEMIVOLATILE_15778
Estirnated Retention
‘ Concentration Time Data ~
Tentatively Identified Compound (rg/Kg} {minutes) Qualifier(s) @

UNKNOWN HYDROCARBON 320 12,76 - TN
PENTACHLOROBIPHENYL 420 13.88 " TN
PENTACHLOROBIPHENYL : 380 14.58 -7 TN
PENTACHLOROBIPHENYL ' 410 14.96 =i IN
UNKNOWN ESTER 8700 15.71 45— R R

2

1f! E/

—
C3

LOCKHEED ANALYTICAL SERVICES
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SEMIVOLATILE ORGANIC ANALYS!S RESULTS

FOR ANALYSES USING METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample 1D: BLANK

LAL Sample ID: 15778MB

Drate Received: 10-NOV-24

Date Analyzed: 30-NOV-94

Matrix: SOIL

Dilution Factor:

| Analytical Batch: 113094-8270K

QC Batch 1D: 8270 SEMIVOLATILE_15778

Estimated Retention
. . Congentration Time Data
Tentatively Identified Compound {rg/Kg} {minutes) Qualifier{s}
UNKNOWN ESTER 4300 15.70 J
£
205
[]
C.4 TSt ifis g

LOCKHEED ANALYTICAL SERVICES
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Soapd 901056 P018560 01910 EQull
Date 11-0-94 11-8-94 11-8-94 11-0-94
Location 90 10 ¥0 10 90 19
Depth .- s . wee
Type sojL solL solL WATER, UG/L
Conments CO-LOCATED EQUIPKHERT DLANK
Paramster | Units Result 4 Rasult qQ Rusult a Result Q
PIENOL | UG/KG 700,000 ] 440,000 U 490,000 u 10,000 u
BIS(2-CILOHOETNYLIETNER | UG/KG 700,000 u 460,000 v 690,000 u 10.000 v
2-CHLOROPIIENOL | UG/KG 700.000 ] 660,000 u 690.000 u 10,000 u
1,3-DICHLOROBENZENE | UG/KG 700,000 u 660,000 u 490.000 u 10.000 u
1, 4-DICULORODENZENE | UG/KG 700,000 ] 640.000 u 490.000 u 10.000 u
BENIYL ALCOLOL | UG/KG 1400, 000 U} 1300.000 1] 1400,000 u 20.000 ]
1,2*DICULORGBENTERE UG/KG 700,000 U 660,000 u 490,000 U 10,000 u
Z-HETHYLPNENOL | UG/XG 700,000 ] 660,000 u 690,000 u 10.000 u
2,2'-0KTBIS(1-CHLOROIROPANE) | UG/XG 700.000 ] 560,000 u 690,000 y 10.000 u
A-HETOTLPHENOL | UG/XG 700,000 H 660,000 ] £90.000 ] 16,000 u
H-KITROSQ-D-N-PROPYLAKINE UG/XG 700,000 v 660.000 1] 690,000 U 10,000 H]
HEXACKLGROETIARE | UG/KG 760,000 ] 660,000 u 690,000 u 10.000 v
MITRUBENMIENE | UG/KG 700,000 u 460,000 v 490,000 u 10,000 1]
ISGPIORCHE |. UG/KG 700,000 i 660,000 u &v0.000 u 10.000 v
2-KITHOPNENOL | UG/KG 700.000 u 660,000 u 690.000 v 10,000 v
2,4-DIMETNYLPIENOL uG/xe 700,000 © 660,000 u 690,000 v 10,000 v
BENZOIC ACID | UG/XG | 3500,600 vl 3300.000 U | 3500.000 u 50,0060 u
BIS(2-CHLOROETUOXY JHETIANE | UG/KG 700,000 v 460,000 u 490,000 v 10,000 _u
2,4-pICRLOROPUEHDL | uG/xG 700,000 u 660,000 u 490.000 v 15.000 u
1,2, 4-TRICHLORODENZENE UG/XG 700,000 /] 660000 (H 690,000 u 10.000 7]
NAPHINALENE | UG/XG 700,000 u 660,000 ] 490,000 v 10,000 u
«  4-CHLOROANILENE Us/KG 1400,000 U { 1300.000 v 1400.000 u 20,000 U
{IEXACIILOROBUTAD [ EKE UG/KG 700,000 u 660,000 v 690,000 1] 10,000 u
&-CHLORD-I-HETHYLPUENOL | UG/XG $400.000 '} 1300.000 u 1400,000 1] 20,000 U
Z-HETHYLNAPUTIALENE | - UG/KG 700.000 u 660.000 u 490,000 v 10.000 u
HEXACHLOROCYCLOPENTADIENE | UG/KG 700,060 1] £60,000 u 490.000 u 10.000 u
2,4,6-TRICHLOROPHENOL UG/X6 700,000 1} 660,000, U £90.000 © v 10.000 u
2,4,5-TRICHLOROPIENOL | UG/KG 700.000 U 640,000 v 690.000 u 10.000 u
2-CHLORONAPHIMALENE | UG/KG 700.000 u 660,000 v 690,000 U 10,000 u
2-HITROANILIRE UG/XG 3s00.000 u 3300.000 U 3500,000 v 50.000 v
OIMETUYLPITNALATE UG/XG 700,000 u 660,000 [H] 690,000 u 10.000 u
ACENAPUTHYLENE | UG/KG 700,000 u 660,000 v 690,000 u 10.000 v
2,6-DINITRUTOLUENE UG/KG 700,000 u 660,000 u 690,000 u 10.000 U
3-HITROARILINE | UG/KG 3500.000 U} 3360,000 U | 3500,000 u 50.000 u
ACENAPUTIENE UG/XG 700,000 u 640,000 H] 690,000 u 10,000 4]
2,4-DIRITROPIEROL | UG/XG | 3500.000 v 3300,000 Ul 3500000 u 5$0.000 u
4-NITROPIENOL | UG/XG | 3500,000 Ul 3300.000 U | 3500.000 ¥ 50.000 u
DIDENIOFURAN UG/KG 700,000 U 660,000 u 690,000 u 10.000 U

The doclmal places shoun do not reflect the precision reperted by tha taboratory
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(A

Sanpd 0856 2010560 201918 EqQuI
Date 11-0-94 11-8-94 11-0-94 11-8-%4
Locatlon 0 18 0 18 90 19
D.plh aaa asa can P
Type sSojL SOIL L HEN WATER, UG/L
Consnents CO-LOCAIED EQUIPHENRT DLANK
Paramater | Units Reault a Result a Ragull 5} Result o
2,4-DIRITROTOLUERE UG/XG 700.000 U 640,000 U 690,000 u 10,000 1)
DIETHYLPUTIIALATE UG/KG 700,000 u 640,000 [H] 690,000 7] 10.000 u
&-CHLOROPJIENYL -PIIERYLETIIER UG/KG 706,000 u 640,000 U 470,000 u 10,000 u
FLUORENE UG/KG 700,000 U 660,000 U 490,000 [¥) 10.000 U
A«RITROANILINE UG/KG 3500.000 U 3300.000 u 3500.000 U 20.000 u
4,6-UIRITRO-2-HETHYLPHENOL UG/KG 3500.000 1] 3300,000 U 3500.000 U 50.000 u
N-HITROSODIPHERYLAMINE UG/KG 700,000 u 660,000 u 490,000 u 10,000 1}
4 ~BROMOPIENYL <PHEHYLETIIER UG/KG . 700,000 u 640.000 ] 690,000 u 10,000 u
NEXACHLORQDERIEHE UG/KG 700,000 u 660,000 u 690,000 u 10,000 u
PEHTACILORGPIIEROL UG/KG 3500.000 vl 3300.000 U 3500,000 U 50,000 u
PUEMANTHRENE UG/KG 700,000 ] 660,000 u §90.000 [} 10,900 u
ANTIRACENE UG/kG 700,000 u ' 660,000 u 4690.000 u 10,000 U
Bl-N-BUTYLPUTIIALATE UG/XG 700.000 v 669.000 U 690,000 u 10.000 u
FLUORANTIIENE UG/XG 700.000 v 660,000 u 690,000 U 10.000 U
PYREKE UG/KG 700.000 u 440.000 u 690,000 U 10.000 u
BUTYLBENZYLPHTUALATE UG/KG 700,000 v 660,000 1} 690,000 u 10.00D U
3,3*-DICHLOROOENZIDIHE UG/KG 1400,000 Y| 1300,000 . U 1400.000 u 20,000 U
BEHIO(A)YAHTIIRACEHE UG/KG 700,000 1} 440,000 - U 690.000 u 13,000 U
CiIRYSENE UG/KG 700,000 u &60,000 U 690.000 U 10,000 i}
BISC2-EFNYLHEXYL JPHTIALATE UG/KG 700.000 ) &460.000 U 690,000 u 10.000 U
Di-K-OCTYLPUTUALATE UG/KG 700,000 u 660,000 1] £90.000 /] 10.000 H
BEMZO(B ) FLLORANTIERE UG/XG 700,000 u &60.000 ] &90,000 u §0,000 U
BENZIO{K)YFLUORANTHENE UG7KG 700,000 v 660,000 u 490.000 u 10.000 u
HERZO(AIPYRENE UG/KG 760,000 U 660,000 v - 690.000 u 10.000 U
INDENG{1,2,3-CD)PTRENE UG/KG 700,000 y 660,000 U 690.000 ] 10.000 u
DIBEHZ(A,IN}ANTHRACENE UG/KG 700,000 u 650,000 u 690.000 ] 10.000 4]
BERIO(G, IV, 1 )PERYLENE UG/KG 700,000 [} 660,000 u 690,000 u 10.000 u

The decimal placas chown do not reflect the precislon reported by the leboratory
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SEMIVOLATILE ORGANIC ANALYSIS RESULTS
FOR ANALYSES USING METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS

LAL Sample ID; L3300-27
Date Analyzed: 30-NOV-94

Client Sample ID: 20188SGD
Date Received: 10-NOV-94

Matrix: SOIL Dilution Factor: 1

QC Batch ID: 8270 SEMIVOLATILE_i15778

Analytical Batch: 113094.8270-K

Estimated

Retention
Concentration Time Data ~
Tentatively ldentified Compound {rg/Ka} {minutes) Qualifier(s) &
UNKNOWN HYDROCARBON 320 10.34 —+ TN
UNKNOWN HYDROCARBON 350 11.96 - TN
UNKNOWN HYDROCAREON 370 12.76 a4 TN
UNKNOWN ESTER 23,000 15.71 4B IN

205
LOCKHEED ANALYTICAL SERVICES
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SEMIVOLATILE ORGANIC ANALYSIS RESULTS
FOR ANALYSES USING METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID: 301818

LAL Sample 1D: L3300-22

Data Recelved: 10-NOV-94

Date Analyzed: 30-NOV-84

Matrix: SOIL

Dilution Factor: 1

Anslytical Batch: 113094-8270.K

QC Batch ID: 8270 SEMIVOLATILE_15778

Estimated Retenton
Concentration Time Data CQ
Tentatively identified Compound {ra/Kg) {minutes) Qualifier(s) -
UNKNOWN ESTER 2400 15.70 e L7l

7/

=33~

C.6
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515506.0249

SEMIVOLATILE ORGANIC ANALYSIS RESULTS

FOR ANALYSES USING METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS

Client Sample ID: EQUI1

LAL Sampfe ID: 13298-22

Date Received: 10-NOV-84

Date Analyzed: 30-NOV-84

Matrixs WATER

Diluson Factor: 1

Analytical Batch: 113094-8270-K

QC Eztch [D: 8270 SEMIVOLATILES_15778

Zxtimated Retention
. Coscentration Time Data
Tentatively Identiied Compound frgil) (minutes}) Y Qualifier(s)
NONE DETECTED
Cc7

LOCKHEED ANALYTICAL SERVICES
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Appendix D

Semivolatile Organic Compounds Field Duplicate Results
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SAMPLE NO.: 90135G 90185GD
DATE: 11/8/94 11/8/94 .
LOCATION: 90 18 90 18
PARAMETER RESULT | Q RESULT | Q RED

va/Kg pg/Kg
PHENOL 700 | U 660 |U NC
BIS(2-CHLOROETHYL)ETHER 700 | U 660 | U NC
1,3-DICHLOROBENZENE 700 {U 660 | U NC
1,4-DICHLOROBENZENE 700 |U 660 | U NC
BENZYL ALCOHOL 1400 | U 1300 (U NC
BIS(2-CHLOROISOPROPYL)ETHER 700 |U 660 | U NC
4-METHYLPHENOL 700 |U 660 (U NC
2,4-DIMETHYLPHENOL 700 jU 660 | U NC
BIS(2-CHLOROETHOXY)METHANE 700 |U 660 | U NC
2,4-DICHLOROPHENOL 700 | U 660 | U NC
1,2,4-TRICHLOROBENZENE 700 | U 660 | U. NC
4-CHLOROANILINE 1400 jU 1300 |U NC
DIMETHYLPHTHALATE 700 |U 660 | U NC
ACENAPHTHYLENE 700 |U 660 | U NC
2,4-DINITROPHENOL 3500 | U 3300 jU NC
4-NITROPHENOL 3500 |U 3300 |U NC
DIBENZOFURAN 700 |{U 660 | U NC
2,4-DINITROTOLUENE 700 | U 660 | U NC
4-NITROANILINE 3500 |\U 3300 |U NC
4,6-DINITRO-2-METHYLPHENOL 3500 {u 3300 (U NC
4-BROMOPHENYL-PHENYLETHER 700 |U 660 | U NC
HEXACHLOROBENZENE 700 |U 660 | U NC
ANTHRACENE 700 U 660 | U NC
FLUORANTHENE 700 |U 660 | U NC
PYRENE 700 jU 660 |U NC
BENZO(A)ANTHRACENE 700 |U 660 |U NC
CHRYSENE 700 {U 6650 |U NC
BIS(2-ETHYLHEXYL)PHTHALATE 700 U 660 | U NC
DI-N-OCTYLPHTHALATE 700 |U 660 | U NC
BENZO(B)FLUCRANTHENE 700 |U 660 jU NC
BENZO(K)FLUORANTHENE 700 |U 660 |U NC
BENZO(A)PYRENE 700 |U 660 {U NC
INDENO(1,2,3-CD)PYRENE 700 {U 660 |U NC
DIBENZ(A,H)ANTHRACENE 700 |U 660 | U NC

D.1



SAMPLE NO.: 90185G 9018SGD
DATE: 11/8/04 11/8/94
LOCATION: 90 18 90 18
PARAMETER RESULT | Q RESULT | Q RPD
) pe/Kyg welKg
BENZO(G,H,)PERYLENE 700 |U 660 U NC
2-CHLOROFHENQL 700 |U 660 |U NC
1,2-DICHLOROBENZENE 700 |U 660 U NC
2-METHYLPHENOL 700 fU 660 | U NC
N-NITROSO-DI-N-PROPYLAMINE 700 {U 660 | U NC
HEXACHLOROETHANE 700 |U 660 { U NC
NITROBENZENE 700 { U 660 |U NC
ISOPHORONE 700 |U 660 |U NC'
2-NITROPHENGL 700 {U 660 | U NC
BENZOIC ACID 3500 | U 3300 |V NC
NAPHTHALENE 700 {U 660 |U NC
HEXACHLOROBUTADIENE 700 | U 660 | U NC
4-CHLORO-3-METHYLPHENOL 1400 (U 1300 |U NC
2-METHYLNAPHTHALENE 700 |U 660 |U N¢
HEXACHLOROCYCLOPENTADIENE 700 U 660 |U NC
2,4,6-TRICHLOROPHENOL 700 [U 660 |U NC
2,4,5-TRICHLOROPHENOL 700 |U 660 | U NC
2-CHLORONAPHTHALENE 700 |U 660 [ U NC
2-NITROANILINE 3500 JU 3300 |U NC
2,6-DINITROTOLUENE 700 [ U 660 |U NC
3-NITROANILINE 3500 | U 3300 |U Ne
ACENAPHTHENE 700 (U 660 {U NC
DIETHYLPHTHALATE 700 (U 660 | U NC
4-CHLOROPHENYL-PHENYLETHER 700 JU 660 U NC
FLUORENE 700 { U 660 | U NC
N-NITROSODIPHENYLAMINE 700 |U 660 |U NC
PENTACHLOROPHENOL 3500 |U 3300 U NC
PHENANTHRENE 700 |U 660 |u NC
CARBAZOLE 700 |U 660 [ U NC
DI-N-BUTYLPHTHALATE 700 |U 660 | U NC
BUTYLBENZYLPHTHALATE 700 (U 660 | U NC
3,3"-DICHLOROBENZIDINE 1400 (U 1300 {U NC

NC - Not calculated

D.2
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Appendix E

Metals Validated Data Summary Tables



THIS PAGE INTENTIONALLY
LEFT BLANK



rd

Soap¥ 001756 901810 901056 poi9In - 901956 EQult
Oote - 1-8-94 11-8-94 11-8-94 11-8-94 11-0-94 11-3-94
Location 90 7 90 1 9o 18 o0 19 90 19
Depth aee —ne avs v
Type solt . SOIL - SOJL S0 5011 HATLR, UG/t
Conments EQUIPHENT BLANK
Parameter | Units fReault Q Result a Result q Resull q Result Q Result Q
ALUMINUN | HG/KG { 5110.000 5500000 6320.090 6400.000 5900,000 14,000 u
ARUIMORY | HMe/xG 10.600 u 10,400 ] 10,600 14 10.600 1B 10.700 u 5,000 U
BARIUM HG/KG 62.400 ’ 71.%00 a7.000 72,600 71,400 ¢.000 u
BEAYLLIUN | HG/KG - .on ) aes .- 1.000 U
CADNIUK | KG/XKG 0,450 u 0.850 u 3.500 0.0850 u 0.850 u 4.000 U
CALCTUR KG/XG 5050.000 4920,000 5430,000 5000.000 6370.000 232.000 BJ
CHROMIUK | KG/XG 9.400 J 7.700 J 11.000 9.500 b.700 4 3.000 w
COBALT | HG/KG 8.200 B 9.700 B 22.000 7.100 8 7.200 B 6.000 u.
) COPPER | HG/XG 16.500 13.900 18,400 12.500 17,100 3.000 W
1ROK MG7XG | 19600,000 19700.000 24000,000 23800.000 21400.000 28,200 B
LEAD | HG/KG - .ee e 2.300 u
MAGHESIUN | HG/KG | 3700.000 4120.000 4170,000 4650.000 4220,000 74,900 - B
MAMGANESE | HG/KG 253,000 294.000 310,000 319.000 301,000 1.000 Ul
MERCURY | MG/KG 0.110 W 0.100 W 0.i10 W 0.i00 W 0,100 W 0.200 v
HOLYBDENUH | HMG/KG 15.6800 ] 3.200 u 3,200 u 3.200 u 3.200 v .-
NICKEL HG/KG 14.600 26,000 10,500 12,100 10.900 10.000 U
POTASSIUY HG/KG 792,000 1] 1010,000 B $95.000 1] {eoo, 000 953.000 n 620,000 u
SELENIW | Mo/xe 19.100 U 19.200 v 12.100 u 19.100 U 19,300 u
SILVER | HG/XG 0,850 u 0.850 ] 0.850 u 0,050 u 0,850 u 4,000 v
SODIUH |  MG/KG 478,000 By 472,000 BJ 511.000 0J 477.000  BJ 460,000  BJ 500.900 B
STRONTIULH HG/XG 22.000 B 35,100 [ ] 79.300 24,200 B 22.500 ] 1.000 W
VAHAOILM | HO/KG van aee aae ——— 3.000 w
ZiNc | MG/XO - “es - o . a4 000
CERIUM HG/KG \m=e LT w-e see - 1.000 u
The decimal places shokn do ot reflact the precision reported by the . laboratery
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(A

Sarp¥ HE103G NEOS HEPSD NEYSE sA111D SAt1S
Date 11-8-94 11-0-94 11-0+94 11-0-94 11-0-94 o 11-0-94
Locatlon NE 10 HE 9 IE 9 HE 9 SA W) sA N
Depth - wea ea “as ane aa
Type SUIL solt, sSoIL soiL s0IL sofl,
Comments CO-LOCATED
Paramoler | Units Result Q Ramult a Result q Result @ Renull Result
ALURINUY | Ho/xKG 5250.000 .-- .- 7250,000 6350,000 -a-
AHTIHONT MG/XG 10.700 u van vaw 10,000 Ul 10.800 u
DARIUH HG/KG 74.000 LY L - 73.000 05.900 e
BERTLLIUM | HG/KG aiw see .-- eu- .-
CADHIUH HC/KG 0.060 ] e .- 0.060 u 0,060 U see
CALCIUH HEG/RG 4430.000 - .n= 5760.000 3400.000 .-
CHROMIUN HG/KG 6.700 J e - B.4600 8.100 J e
CODALT HG/KG 7.000 B .o - 2.100 0 7.200 B sen
COPPER HG/KG 12,100 .es .= i16.100 11.600 .-
1RON HG/XG | 17000,00D o een 25700.000 22400.000 -
LEAD HG/XG aee 34.000 43.300 .- .- 29.100
HAGNES [UN HG/KG 3660,000 cee re- 4520.000 4550.000 e
RAHCARESE HG/KG 269.000 e - 350.000 349,000 e
HERCURY KGIRG 0.0%0 w wan e 0.100 i g0.100 [+ M) .ee
HOLYEDENUM HG/KG 3.200 u ava e 3.200 u 3.z200 v ees
RICKEL HL/KG 9.600 au - 10.000 10.000 von
POTASSIUN | HG/KG 867,000 [} e --- 1010,000 [ 1200.000 ..
SELENIUR HG/XG 19,300 ] - - 19.400 u 19.400 u -
SILVER HG/KG 0.560 u .ee o S 0,040 u 0.860 H .-
SODIVH | MG/KG 472,000 BJ .- 533,000 B £30.000 nJ
STRONTIUH HG/KG 24,500 B eee e 24,400 b 19.800 i} an-
YAHADIUM | HG/XG e e sen P
2JHC | HG/XG --- .- .. .ee .-
CERILH | MG/XG .es ven .es 27,100

The declmal places shown do not reflect the preciston reported by the Loboratory
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£d

Soaph SA11SG SA11560 SA1256 SA13S SA13SG SA145G -
Date 11-8-94 11-8-94 11-0-94 11-0-94 11-0+94 11-B-94
tocatlon AN sA N SA R SA 13 SA 1) SA V4
. Depth
Typa SOIL soiL sSolL SOIL s0IL soll,
Comnents CO-LOCATED
Parameter | Unlts Reault Q Reault a Rasult q Result q Reault Q Result ']
ALUNIRUH HG/KG 6020,000 6020.000 5760.000 .- 5020.000 §520,000
ANTLHONY HG/KG 10.700 us 10,700 ud 10.700 u eee 10,800 u 10.500 u
DARIUN | HG/KG 76.300 79.000 72.100 73.600 46.200
BERYLLIUH | HG/KG
CADMIUH | HG/KG 0.080 v 0.050 U 0.060 v 0.070 v 0.840 U
CALCIUN HKG/KG 5$590.000 5030,000 ~£530.000 Lk 4450.000 46830.000°
CIROMIUN | MG/XG 0.600 9.900 8.100 J .ee 7.300 J 4.100 J
CODALT | HG/KG 7.100 B 7.700 B 6,900 B oo 7.000 ] 7.400 B
CUPPER { HG/XG 13.000 13.500 ’ 11.900 .- 11.000 12,900
LROK | HWG/KG { 23600.000 24400.000 20200.000 “ee 20200.000 20300,000
LEAD HG/KG sen row LEL] 26,500 - .-
BAGHESIUN HG/KG 4510,000 4500.000 4170.000 .- 4390.000 4230.000
HAHGAMESE | HG/KG 325,000 - 330.000 290,000 aer 305.000 307.000
MEREURY KG/KG 0.100 w 0.100 w 0,100 [+X] e 6.110 w 0.110 {TF]
HOL YODEKUH HG/KG 3. 200 u 3.200 U 3.200 1] mee 3.200 u 3.200 u
RICKEL HG/KE 10,100 10,800 11,000 wen ?.700 9.5900
POTASSIUM | HG/KG | 1080,000 B | 060,000 B 1020,000 [ .- 1026.000 ] 905,000 3
SELEHIUN MG/KG 19.300 u 19.200 u 19.300 u =-- 19.500 u 19.000 u
SILVER HG/KG 0.060 - u 0.050 i} 8.060 u .- 0.070 u 0.040 U
S001UN | HO/KG 403,000 BJ 545.000 B 426,000 BJ - 459.000 BJ £33.000 BJ
STRONTIUM MG/KG 23.000 ] 23.100 B 20,300 B e 20.900 1] 19.000 B
VAHAD (UM HG/KG ran san .ee P .ea .ee
ziie | Ho/xg an
CERIVA | HCG/Ka 63,500 57.300 —es
The declmal places shoun do not reflect the precision reported by the leboratory
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¢d

' SarpX 15418 15456 TS556 155560 15618 15656
Date 11-0-94 11-8-94 11-0-94 11-8-94 11-8-94 11-0-94
Locatlon 175 4 t/s 4 /5 5 75 5 175 & 1/5 &
Depth con s .- .e-
Typs . SOIL soiL SOIL SoIL SOIL 501L
Commants CO-LOCALED :
Parametar | Units Result a Result a - Result Q Result a Result a Resullt [+
ALUKINUK HG/KG 5410,000 5370.0600 4940,000 4930,000 46310.000 7200.000
ANTIHONY HG/KG 10,700 u 10.600 1] 10.4600 u 10,500 t 10.000 U 10,700 wl
DARIUH HG/XG 49.500 49,300 64.000 46,600 17.200 72.700
BERYLLIUN “GIKG b LA T nee CEE) aam e
CADHIUN HG/KG 0,040 u - 0,050 ] 0,040 u 0,040 1] 0,040 u ¢.0580 U
CALCIUY HG/KG 3859,000 4240,000 4290.000 4370.000 3090.000 £170.000 .
CHROMIUH HG/KG 7.400 ) 7.200 J 6.900 J 6.200 J 2.100 J 10.300
CoBALT HG/KG " 8.100 B 4,200 B 6.300 ) 5.600 h] 7.200 1} 7.600 B
COPPER HG/KG 9.000 10,400 12.400 11.800 13.200 12,900
{ROH HG/KG | 16%00,000 160800,000 10000.600 16360.000 21400,000 23000.000
LEAD HG/KG esa - - - ces _es
HAGHESIUH HG/XKG 40£0.,000 4170,000 J960.000 3900,000 4430,000 4520.000
MAHGARESE HG/KG 205,000 207.000 286,000 263,000 326.000 324,000
HERCURY HG/RG 0.090 U 0.110 ul 0.110 us 0.110 U 0,110 13} 0.100 [H1]
HOLYDDENDH NG/KG 3.200 LH] 3.200 u 3.200 u 3.200 H] 3,200 u 3.200 LH
RICKEL HG/KG 10,800 3.400 B 2.600 8.160 e} 11.600 11.200
POIASSIUN | NG/XG | 1100.000 1120000 925,000 B 853,000 B 250,000 1250.000
SELENIUH | Ho/KQ 19,300 u 19.100 u §9.000 U 16.900 U 19.400 U 19.300 u
SILVER HG/KG 0.040 1} 0.850 U 0,040 u 0.040 U 0.060 u 0.060 U
S00 IUn NG/KG 374,000 B8J 399.000 nJ 424,000 B 444,000 BJ 449_000 nJ 447,000 BJ
STROMTIUH | HG/KG 17.000 [ 19.500 B 10.600 i) 23,000 ) 21.000 B 23.100 8
VAHADIUN | MG/KG - .ee ---
e | mosxeo aee —e- - .
CERIUN | HG/XG e .- .e- 20.500
The deciral placas shoun do not reflect the precision reported Ly the laboratory
>
6
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'I' ,< tg
QP
5



PNL-6999-6A
Rev. 90

LI

Sempl 18756 1505¢
Oata 11-0-94 11-0-94
Locat lon /s 7 175 8
Depth e e
Type SOIL §0IL
Commants
Pacemater | Units Result qQ Result /]
ALUMINUH | Mozxe | 3590.000° 5970.000
ANTIHONY HKG/KG 10,700 U 11,000 ]
BARIUH HG/KG 81,300 6%9.600
BERYLLIUKH HG/KG - s
CADMIUY MG/KG 0.0860 u 0.830 Y
CALCIUH HO/KG 5170.000 4270.000
CHRDHIUK HG/KG 08.400 d 8,200 d
COuALY HG/KG 6.900 a 4.000 1}
COPPER HG/KG 11.900 10,400
IROH HMG/KG | 195600.000 17400.000
LEAD HG/KG .- .-
HAGKESIUH MG/XG 4£520.000 4360,000
MANGARESE HG/KG 305,000 . 303.000
HERCURY HG/KG L0110 15} 0,110 w
HALYBDENUK HG/KO 3.200 H] 3.300 u
HICKEL HG/KG 9.500 11.200
© O POTASSIUN MG/XKG - 973.000 B 1050,0G60 [:]
. SELENIUM HG/KG 19.300 u 19.800 U
SILVER HO/KG 0,040 ] 0,000 [H
SODJUN HG/XG 446,000 BJ 483,000 8J
STROWTIUN HG/KG 23.200 B 21.000 [}
VABAD JUH HG/XG ana’ wen
ZINC HG/KG L) e
CERIUH HG/KG e e

the decimal places shown do not reflect the praclsion peported by the laboratory

E.6
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PNL-6999-6A
Rev. 00

SAMPLE NO.: TS5S8G TS5SGD
DATE: 11/8/94 11/8/94
LOCATION: T/S 5 T/S 5
PARAMETER RESULT Q| RESULT Q| RPD

MG/KG MG/KG
ALUMINUM 4940 4930 2
ANTIMONY 10.6 U 10.5 Uf NC
BARIUM 64 66.6 4
CADMIUM 0.84 U 0.84 Ul NC
CALCIUM 4290 o 4370 2
CHROMIUM 6.9 ] 6.2 Il 107
COBALT 6.3 B 5.6 B| 11.8
COPPER 12.4 11.8 5.0
IRON 18000 16300 10
MAGNESIUM 3960 3900 ‘
MANGANESE 288 263
MERCURY 0.11 uJ 0.11 Ul Nc
MOLYBDENUM 3.2 U 3.2 U| NC
NICKEL 9.6 8.1 Bl 169
POTASSIUM 925 B 853 B 8
SELENIUM 19 U 18.9 U| NC
SILVER 0.84 U 0.84 Ul NC
SODIUM 424 BJ 444 BJ 5
STRONTIUM 18.6 B 23 B 21
NC - Not calculated

F.1
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SAMPLE NO.: SA1ISG SA11SGD
DATE: 11/8/94 11/8/94
LOCATION SA 11 SA 11
PARAMETER RESULT Q| RESULT Q| RPD
MG/KG MG/KG
ALUMINUM 6820 6820 0
ANTIMONY 10.7 Ul 10.7 Uil NcC
BARIUM 76.3 79 3
CADMIUM 0.86 U 0.85 Ul NC
CALCIUM 5590 5030 13
CERIUM 63.5 57.3 10
CHROMIUM 8.6 9.9 14
COBALT 7.1 B 7.7 B| 8.1
COPPER 13 13.5 4
IRON 23600 24400
MAGNESIUM 4510 4580
MANGANESE 325 338
MERCURY 0.1 Ul 0.1 ul{ NC
MOLYBDENUM 3.2 U 3.2 Ul NC
NICKEL 10.1 10.8 6.7
POTASSIUM 1060 B 1060 B 0
SELENIUM 19.3 U 19.2 U| NC
SILVER 0.86 U 0.85 U{ NC
SODIUM 483 BJ 545 BJ 12
STRONTIUM 23 B 23.1 B| 04

NC - Not calculated

F.2
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PNL-6999-6A
Rev. 00
SAMPLE NO.: ] NE9S - NE9SD ]
DATE: 11/8/94 1 1/8/§4
LLOCATION: NE 9 T NE 9 1 ‘
PARAMETER RESULT Q RESULTf - Q RPD
: MG/KG MG/KG
LEAD 34.8 |J 43.3 21.8
NC - Not calculated

E.3
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Appendix G

Radiochemistry Validated Data Summary Tables
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'

Socry EQUI] HE1050 SAl4SG SH1656G 15556 ) 155560
Date 11-8-9% 11-8-94 11-8-94 11-8-94 11-8-94 11-0-94
f.ocation HE 10 SA 14 SH 16 /5 5 1758 5
ueplh ane e . P PN - .
Type VATER (In pCiZL) sofL SoIL solL 501iL $OIL
Conments| EQUIPMERT DLANX Co-LOCATLD
Parameter | Units Renult Q Resul? Q Result Q Result q Kesult q Result Q
GROSS ALPIA pci/e 0.110 u 9.300 ¥.000 15.400 9.500 15.900
GROSS BEIA | pCi/p =0.209 u 16.700 19.000 10,800 14,300 22.200

the decimal places shown do not reflect the precision reported by the laboratory

w .

-
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Appendix H -

Radiochemistry Field Duplicate' Results
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PNL-6999-6A
Rev. 00

SAMPLE NO.: |TS58G TS58GD

DATE: 11/8/94 11/8/94

LOCATION: | T/S 5 TIS 5 N

PARAMETER | RESULT Q ~ [resuLt o RPD
pCi/L pCi/L

GROSS ALPHA 9.5 15.9 50.4

GROSS BETA 14.3 22.2 43.3

H.1
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"Appendix |

Method and Reporting Detection Limits for Volatile
Organic and Semivolatile Organic Compounds Solid Samples
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Lockheed Analytical Services

Issued on 7/05/94

METHOD AND REPORTING DETECTION LIMITS FOR SOLID SAMPLES

EPA METHOD 3550/8270 - S;‘JS!II{IQSLATILE ANALYSES BY GC/MS
Method 3550/8270 - Solid Samples
CONSTITUENT MDL"* {vg/kg) RDL® (ug/kg)
Phenol 4860 660
bis{2-Chicroethyllether 280 880
2-Chiorophenol 400 660
1,3-Dichiorobenzene 240 660
1,4-Dichlcrobenzene 250 660
Benzyl alcohol 560 1300
1,2-Dichlorobenzene 260 660
2-Methylphenol 480 680
bis{2-Chloroisopropyllether 240 660
4-Methylphenol 540 €60
N-Nitroso-di-n-propylzmine 350 660
Hexachloroethane 250 660
Nitrobenzene 220 6680
Isophorone 250 660
2-Nitrophenol 410 6680
2,4-Dimethylphenol 320 660
bis{2-Chioroethoxy)methane 280 660
Benzoic ecid 410 . 3300
2,4-Dichloropheno! 410 660
1,2,4-Trichlorobenzene 210 660
Naphthalene 250 660
Page 1 of 3
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Issued on 7/05/94

Method 3550/8270 - Solid Samples

CONSTITUENT L MDL* {,’Jgfng)‘ RDL® (,ug.@w
4-Chloreeniline 380 1300
Hexzchlorcbuiediene 220 660 li
4-Chloro-3-methylphenol 520 1300 !
2--Meth'~,r[naph:ha!ene 280 * 660 ' l
Hexachlorocyclopentzdiene 160 660 '
2,4,8-Trichlorophenol 310 &80 ,
2,4,5-Trichlorophienol 370 660 -
2-Chloronzphihalene 230 660
2-Nitroaniline 310 3300 '
Dimethy! phihzlate 130 660 :
Acenzphihylene 180 680
2,6-Dinitroioluene 250 560 _l_
3-Nitrosniline 420 3300 J'
Acenzphihene 180 660 !
2,4-Dinitropheno! 410 3300
4-Nitrophenol 570 3300 o
Dibenzofuran 200 660 l.
2,4-Dinitrotoluene 260 660 ‘ '
Diethylphthalate 240 660 ;
4-Chlorophenyl phenyl ether 180 680 .'?
Fluorene 200 560 E
4-Nivrodniline 450 3300 . d
4,6-Dinitro-2-methylphenol 260 13300 i
N-Nitrosodiphenylamine 130 560
4.-Bromopheny! phenyl ether 160 560 .1

Page 2 of 3
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““ Issued on 7/05/94
Method 3550/8270 - Solid Samples
CONSTITUENT MDL* {pg/ko) RDL* {zg/kg)

Hexachlorobenzene 140 660
Pentachlorophenol © 380 3300
Phenznthrene ' 120 660
Anthracene 140 . €660
Carbazole 200 660°
Di-n-butyl phihalate 150 860
Fluoranthene ' 200 660
Pyrene . 280 660
Butyl benzyl phihalate 150 660 !
3,3'-Dichlorobenzidine - 380 1300
Benzofa}anthracene 130 660
bis{2-Ethylhexy]phthalate 150 660
Chrysene , 120 660 1
Di-n-octyl phihzlate 170 860
Benzotblifluoranthene 180 660
Benzol(k}fivoranthene 260 860
Benzolalpyrene 140 660
indeno(1,2,3-cdipyrene 120 660
Dibenz{a,hlanthracene 130 660
Benzofg,h,i)perylene 140 660

a- Determined on 5/12/94 using a 30-g sample, with GPC cleanup, and a 1 L injection.

b- Adopted from the PQOLs specified by Method 8270, Revision A, July 1892, and Revision 1,

July 1382, .
c- Adopted from the CRQL specified by CLP CLMO1.1.

Page 3 of 3
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Lockheed Analytical Services

METHOD AND REPORTING DETECTION LIMITS FOR SOLID SAMPLES

USING EPA METHODS 8240/8260 - VOLATILE
ORGANIC ANALYSES BY GC/MS

.

METHODS 8240/8260 - SOLID SAMPLES

Routine Analytes

MDL® (ug/kg)

RDL® (ug/kg)

Chloromethane

Vinyl Chloride

Bromomethane

Chloroethane

Ll LR R

Trichlorefiuoromethane

38

Acetone

kY
=
o

2-Chloroethyl vinyl ether

1,1-Dichlorcethene

Methyiene Chloride

Carbon Disulfide

Vinyl Acetate

1,1-Dichloroethane

2-Butanone

trans-1,2-Dichloroethene

cis-1,2-Dichlorcethene

Chloroform

1,1,1Trichloroethane

Carbon Tetrachloride

1,2-Dichloroethane

Benzene

Trichlorcethene (TCE)

1,2-Dichloropropane

Bromodichloromethane

thjwitaftaltajtaja] talua ] e

4-Methyl-2-pentanone

—
<

2-Hexanone

ot
[=]

¢is-1,3-Dichlorepropene

trans-1,3-Dichloropropene

1,1,2-Trichloroethane

Toluene

Dibromochleromethane

Tetrachloroethene (PCE)
Chlorobenzene '

Ethylbenzene

m,p-Xylenes

o0-Xylene

Styrene

vl m|o]o] =] -] =] —~]n] =] =] =]n]elolo]in] ] =]~ =] =3 ~-}~]e]lu

thjwhjuniua|thlwniwr]l th]| A} LA

-
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METHODS 8240/8260 - SOLID SAMPLES

Routine Analytes MDL® (ug/kg) RDL® (ug/kg)
Bromoform 2 5 ’
1,1,2,2-Tetrachloroethane 2 5
1,3-Dichlorobenzene 2 5
1,4-Dichlorobenzene 2 5
1,2-Dichiorobenzene 2 5

a- Calculated based on the aqueous MDLs determined on 4/22/93.

b- The LAS RDLs met the estimated quantitation limits (PQLs) specified in Method 8260 of 5 ug/kg for all the target
compounds listed in Table 1 in Method 8260. For the analytes that are not listed in Method 8260, such as ketones, the
LAS RDLs are generated based on the MDL study.

¢~ Calculated based on the aqueous MDLs determined on 2/19/93.

I.5



METHOD 8240/8260 - SOLID SAMPLES

Additional Analytes MDL® (ug/kg) RDL
Dichlorodifiuoromethane 5
Freon 113 10
2,2-Dichloropropane
Bromochloromethane

1,1-Dichloropropene

Dibromomethane

1,2-Dibromoethane

1,3-Dichloropropane

1,1,1,2-Tetrachloroethane

Isopropylbenzene

1,2,3-Trichloropropane

n-Propylbenzene

Bromobenzene

1,3,5-Trimethylbenzene

2-Chlorotoluene

4-Chlorotoluene

tert-Butylbenzene

1,2,4-Trimethylbenzene

sec-Butyjbenzene

p-Isopropylioluene

n-Butylbenzene

1.2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiene

Naphthalene

I I I N S S S T S R R T T I N I NI I e Y

1,2,3-Trichlorobenzene

2

(IR ERVERSIRE IR RS RV E RV IRV IRV IRVARVERFERVERV IRV IRFY RFY VYRV RV NS RV

a2 - Calculated based on the aqueous MDLs determined on 4/22/93,
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