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Executive Summary 

At the Simulated High-Level Waste Slurry Treatment and Storage (SHLWS TIS) 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 TIS Unit. The efforts were conducted in accordance with the approved 

SHLWS TIS Unit closure plan. Soil results were compared to the Hanford Site background thresholds, 

Model 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<a>. 

· 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 levels 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 High-Level Waste Slurry Treatment and Storage 
(SHLWS T/S) Unit. This 86 ,600 ft2 (8 ,000 m2) 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 SHLWS TIS Unit 
and identify any contamination if it occurred. The efforts were conducted in accordance with the 
approved SHLWS TIS 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 P'acific 
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 regulations 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, !>-arts 
260 through 265 and 267 through 270. Ecology's authorization includes administering 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-P'arty 
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 TSO 
units, identifying which units will undergo closure, and promoting compliance with relevant RCRA 
permitting requirements. 

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

1.2 Background 

The SHLWS TIS 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 
Novemb~ 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 nonhaz.ardous . 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 TIS 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 TIS 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 TIS Unit identified for closure is defined by roped boundaries and enclosed in a 
fenced area of approximately 86,600 ft2 (8 ,000 m2

) in the shape of an L. The trunk of the Lis aligned 
north-south, with a length of 449.5 ft (137 m) and a width of 187.5 ft (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 TIS 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 containerired 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 grout-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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F. Metals Validated Field Duplicate Summary 
G. Radiochemistry Validated Data Summary Tables 
H. Radiochemistry Field Duplicate Results 
I. Method and Reporting Detection Limits for Volatile Organic and Semivolatile Organic 

Compounds Solid Samples 

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 Wiste Slurry 
Treatment and Storage (SHLWS TIS) Unit Closure Plan , DOE/RL-88-08, Revision 6A (RL 1994): 

. • Section I . 3, Setting 
• Figure 2.1, Location of SHLWS T/S Unit Within 3000 Area 
• Figure 2.2, Locations of Soil Samples for SHLWS T/S 
• Table 2 .1 , Compliance Constituents, Analytical Methods, Detection Limits, and Action Levels. 

1.4 



2 N
 

-in
 

=
 0 G

) 
N

 
.... 
c
t~

 
0 0 0 M

 

-

• 
-~ c ~

 
; >

 
• iii 9513386 .. 0229 

C
 

3: 0 
-::, 
,.. • .J 

1
1

9
°1

6
'5

4
" 

~
 

"O
 

~
 

=
--s,-o-ne_S

_i_re-et_,_ 
-
•
-
-
-
-
-
-
-
-
-
-

c ti 
E

 
iii : 
ti 

.. 

t=
<

 

1
1

9
°1

6
'5

4
 .. 

SHLW
S T

/S 
R

evision No. 
6 

June 15, 
1994 

.L 
:, 

;-
-
-
-
-

>·----
<

 

~ 
• . :, 0 

N
 

-
"' 

~
 

N
 

. -~ • • :, 0 
C

l 

-
"' 

-~ . -~ 

F
igure 1.1

. 
L

ocation of SH
L

W
S T

IS
 U

nit W
ithin the 3000 A

rea 

1.5 



THIS PAGE INTE TION LLY 
LEFT BLANK 



9513386 .. ()230 

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 soils at the SHLWS TIS 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 TIS 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 : 

TIS area: 

• Five samples (from locations 4 through 8) were collected at the soil and gravel interface for 
inductively coupled plasma (ICP) metals and mercury (Hg), with one sample (location 5) 
including alpha/beta radionuclide analysis (alpha/beta), one sample (location 6) including cerium, 
and one quality control (QC) co-located field duplicate 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 samples (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 Wiste Slurry Treatment and Storage (SHLWS TIS) 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
1 

between each sample location to minimize the potential for cros~­

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 TIS 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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Analyte or 
Parameter 

(Measurement 
Method) 

Aluminum 

Antimony 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Magnesium 

Molybdenum 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Lead 

Mercury 

Cerium 

SVOA 
VOA 
Total alpha 

Total beta 

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

Action Levels 

Method Detection . 
MTCA B Soil MTCAC Soil 

Analytical MethodC•l Limit {b,c) (ppm) (ppm) (ppm) 

6010 40.0 8.0E+4 3.2E+5 

6010 12.0 3.2E+4 1.4E+3 

6010 40.0 5.6E+3 5.6E+3 

6010 1.0 4.0E+l 8.0E+l 

6010 400.0 NA NA 

6010 2.0 4.0E+2 8.0E+4 

6010 10.0 4.8E+3 TBD 

6010 5.0 3.0E+3 1.4E+5 

6010 20.0 TBD TBD 

6010 400.0 NA NA 

6010 40.0 4.0E+2 1.75E+4 

6010 3.0 1.12E+4 1.6E+4 

6010 8.0 1.6E+3 1.6E+3 

6010 400.0 NA NA 

6010 60.0 4 .0E+2 1.75E+4 

6010 2.0 2.4E,+2 1.75E+4 

6010 400.0 NA NA 

6010 20.0 4 .8E+4 1.9E+5 

7421 0.6 2.5E+2 1.0E+3 

7471 0.1 2.4E+l 2.4E+l 

200.8 1.0 TBD TBD 

8270 (f) RC&l R 

8240 (f) R R 

LAL-91 -SOP--0060Ch> 5/10 pCi/g TBD TBD 
LAL-91-SOP--0060Cbl 5/10 pCi/g TBD TBD 

Sitewide 
BackgroundCdl 

(ppµi) 

1.51E+4 

ND 

1.75E+2 

ND 
2.46E+4 

28 

19 

ND 
ND 

9.16E+3 

ND 
5.83E+2 

25 

3.09E+3 

ND 
ND 

1.38E+3 

ND 
14.9 

1.3 

6QCA<•l 

ND 

ND 
ND 
ND 

<•> U.S. Environmental Protection Agency. 1986. "USEPA Methods for Evaluating Solid Waste, Physical/Chemical 

Methods : SW-846, 3rd ed . Quality Control. In \iJLume IA: Laboratory Manual Physical/Chemical Methods Test. U.S. 
Environmental Protection Agency, Washington, D.C. 
(b) Soil digestion procedure, SW-3050. 
Cc) Accuracy and precision are discussed in Appendix B. 
(d) 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) 
<O Analyte dependent. Refer to Appendix I. 
<1> R refers to Washington Administrative Code. 1992. "Model Toxics Control Act Cleanup Regulation". WAC-173-340, 
Olympia, Washington . 
(bl 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 TIS Sampling Matrix 10/6/94 

Sample Site Soil Sample Number<•> Chain of Custody Constituent List Duplicate 

TIS l TSIS 12239,WHC Pb.ACS* 

TIS 2 TS2S 12240,WHC Pb,ACS* 

TIS 3 TS3S 12241,WHC Pb,ACS* 

TIS 4 TS4SG 12242 ,WHC ICP,Hg,ACS* 

TIS 4 TS418 12243 ,WHC ICP,Hg,ACS* 

TIS 5 TS5SG 12244,WHC ICP,Hg ,Alpha,Beta ,ACS* 

TIS 5 TS5SGD 12307 ICP,Hg,Alpha,Beta 

TIS 6 TS6SG 12245 ,WHC ICP,Hg,Cerium,ACS* 

TIS 6 TS618 12246,WHC ICP,Hg,ACS* 

TIS 7 TS7SG 12247,WHC ICP, Hg ,ACS* 

TIS 8 TS8SG 12248 ,WHC ICP,Hg,ACS* 

NE 9 NE9S 12249,WHC Pb,ACS* 

NE 9 NE9SD 12308 Pb 

NE 9 NE9SG 12250,WHC ICP,Hg ,Cerium,ACS* 

NE 10 NEIOSG 12251 ,WHC ICP,Hg,Alpha,Beta ,ACS* 

SA 11 SAllS 12252,WHC Pb,ACS* 

SA 11 SAi lSG 12253 ,WHC ICP,Hg,Cerium,ACS* 

SA 11 SAllSGD 12309 ICP,Hg, Cerium 

SA 11 SAll 18 12254 ,WHC ICP,Hg,ACS* 

SA 12 SA12SG 12255,WHC ICP,Hg ,ACS* 

SA 13 SA13S 12256,WHC Pb,ACS* 

SA 13 SA13SG 12257,WHC ICP,Hg,ACS* 

SA 14 SA14SG 12258 ,WHC ICP,Hg,Alpha ,Beta,ACS* 

SW 15 SW15S 12259,WHC Pb,ACS* 

SW 15 SW15SG 12260,WHC ICP,Hg, Cerium.ACS* 

SW 16 SW16SG 12261 ,WHC ICP,Hg,Alpha,Beta,ACS* 

90 17 9017SG 12262,WHC ICP,Hg,ACS* 

90 18 9018SG 12263 ,WHC ICP,Hg, VOA,SVOA,ACS* 

90 18 9018SGD 12310 VOA,ABN 

90 18 901818 12264,WHC ICP,Hg,ACS* 

90 19 9019SG 12265,WHC ICP,Hg,ACS* 
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Table 2.2 . (contd) 

Sample Site Soil Sample Number<•l 

90 19 901918 

Equipment blank EQUil 

(a) 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. 

Chain of Custody 

12266,WHC 

12267,WHC 

90 = 90-day-or-less accumulation area 

Middle numbers = location on map (see Figure 2 .1) 

Last set of letters or numbers = sample depth 

S = surface (1-in. [2 .5-cm] depth). 

SG = soil and gravel interface. 

18 = deep soil interface. 

Constituent List 

ICP,Hg, VOA,SVOA,ACS * 

ICP,Hg,Pb, Cerium, VOA, 

SVOA,Alpha ,Beta ,ACS* 

Note: All samples sent to 222S 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 TS5SGD is a duplicated of TS5SG. 

ABN = acid/base/neutral. 

ACS* = radioactive activity scan analyzed by Lockheed Analytical Servic.es . 

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. 

2.6 
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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 a 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 detectable 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 results 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 



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 a.re related 

to the same site and have relatively similar analyte concentrations except in the case of the soil voe 
samples. The soil voe matrix spike was analyzed on a sample not related to the SHLWS TIS 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 IeP 

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 wc1s 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 µg/kg) of an unknown 

hydrocarbon were tentatively identified in three samples. 

No target semivolatile organic compounds were detected in the. samples. Tentatively identified 

compounds include an unknown ester in four samples (maximum of 23,000 µg/kg) , unknown 

hydrocarbons in two samples (maximum of 370 µg/kg), and pentachlorobiphenyls in sample 9018SG 

(Appendix C) (total concentration detected was 1,210 µg/kg) . The pentachlorobiphenyls 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). 

Documentation 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 SAllSG (Appendix E) at 63.5 µg/kg and co-located duplicate 

sample SAllSGD (Appendix F) at 57.3 µg/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. 

4.1 



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 
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5.0 Conclusions 

Thirty-two samples were collected from the SHLWS TIS 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 TIS Unit is considered clean. 

5.1 
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Appendix A 

Volatile Organic Compounds Validated Data Summary Tables 
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s111,.,1 9010SC 9010SGO 901910 [Ulll I 

Dale 11·0·94 11 ·0·94 11·0•\14 1l·O·Y4 
Local Ion 90 10 90 10 90 19 
Depth . -- --- -·· ... 
Type, SOil SOil SOIL 111\IER, UG/l 

Coorncnu CO·LOCATED [OUIPIIEIII Dll\NK 

Parameter Unlt1 Re1ult Q Ruult Q Result Q Rosul t Q 

ClllOROHETIIANE UC/KC 5.JOO u 5.200 u 5.JOO u 5.000 u 
VINTl ClllORIDE UC/KC 5.JOO u 5.200 u 5.JOO u 5,000 u 

BROHOHEJIIAHE UC/ltG 5.JOO u 5.200 u ~.JOO u s.uuo u 
ClllOIIOE JIIAHE UG/KG 5.J00 u 5.200 u 5.JOO u · 5,000 u 

lRIClllOROflUOROHETIIANE · UC/KC 5.)00 u 5.200 u 5.)00 u 5.000 u 
ACETONE UC/KO 1).000 10.000 u 11.000 u 10.000 u 

1, 1 •0J ClllOAOET IIEHE UC/ICO 5.JOO u 5.200 u 5.JOO u 5,000 II 

CARDON DISULFIDE UG/KC 5.JOO u 5.200 u 5.JOO u 5.000 u 
IIElttTlCNE ClllORIDE · UC/KG 5,J00 u 5,200 u 5.)00 u 5.000 u 

IR/\NS·1,Z·DICIILOROEIIIENE UC/KC 5,)00 u 5,ZOO u 5.)00 u 5.000 u 
VINYL ACETATE UC/KG 11.000 u 10.000 u 11.000 u 10.000 u 

1, 1 ·DI ClllORO[ THANE UG/KG 5.)00 u 5.200 u 5.JOO . u 5.000 u 
2·DUJANONE UC/KG 17.000 10.000 u 11.000 " 10.000 u 

CIS· 1,2·DICIILOROEJIIENE UG/KG S,JOO u 5.200 u 5,)00 u 5,000 u 
ClllOROfORH UC/KG 5.JOD u 5,200 u 5.)00 u 5.000 u 

> 1, 1, 1 · TIU CltlOROE IIIANE UC/KG 5.Joo· u 5.200 u 5.)00 u 5,000 u 
CARDON IEIRACltlORIDE UG/KG 5.JOO u 5.ZOO u 5.JOO u 5,000 u ..... 1, Z·O I CIILOROEI IIANE UG/KG 5.J00. u 5.ZOO u 5.JOO IJ 5.000 u 

BENZENE UG/KC: 5.J00 u 5.200 u 5.JOO . u 5.000 u 
TR I CIILOROE fllENE UG/1:C 5.)00 u 5.200 u 5.300 II . S.000 u 

1,Z·OICIILOROPROPANE UC/KG 5.JOO u 5.200 u 5.JOO u 5.000 IJ 
BllfHJOIClllOROHEIIIANE UG/KC 5.)00 u 5.ZOO u 5.)00 " 5.000 u 
4·HETltYL·Z·PENlANONE UG/KC 11.000 u 10.000 IJ 11.000 u 10.000 u 

CIS·l,l·OICIILOROPROPENE UG/KG 5.)00 u 5.ZOO u 5.300 IJ 5.000 u 
lOlUENE UG/KG 5,J00 u 5.200 u 5.JOO u 5.000 u 

TRANS·l,l·DIClllOROPROPENE UG/KG 5,J00 u 5.200 u 5.)00 u 5.000 u 
1, 1, Z ·TRI CltlOROE THANE UG/KG 5.lOO u 5.200 u 5.300 u 5.000 u 

TETRACHLOROETIIENE UG/KC 5,J00 u 5.ZOO u 5.300 u S.ooo u 
DIBROHOClllOROHElllANE UG/l(G 5,JOD u 5.20D u 5.JOO u 5,000 u 

ClllOROB[NlENf UC/KG 5.]00 u 5.200 u 5.JOO u 5.000 u 
ETIITLDENZENE UC/KG 5.)00 u 5.ZOO u 5.300 u 5.000 u 
H,P·XTLENES UG/KG 5.)00 u 5,200 u 5.300 u S.000 u 

O·XTLENES UC/KC 5.)00 u 5.200 u 5.)00 u 5.000 u 
STYRENE UC/KG 5,)00 u 5.200 u 5.)00 u 5.000 u 

IROHOfORH UG/KG · S.300 u S.200 u S.JOO u 5,000 u 
\, 1,2,2·TETRAClllOROETIIANE UG/KG 5.)00 u 5.200 u 5.)00 u 5.000 u 

1,J·OICIILOAOD[NZENE UGI.KG S,300 u 5.200 u 5.)00 u 5.000 ll 
\,4·D1ClllORODENZENE UC/KC 5.]00 u 5.200 u 5.300 u 5.000 u 
1,2·DIClllOROBENZENE UC/KC 5.J00 u 5.ZOO u ,• 5.JOO u 5.000 II 

2· ClllOROE TIITL VINYlElllER UC/KG -.. ... . .. 20.000 u 
2·HEX/\NONE UC/KC ... . .. . .. 10.000 u 

Th• declNl placu ahown do not reflect the pnclalon rtporlld by the laboratory 



VOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8240 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client 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-JZ I QC Batch ID: 111694-8240 

Estimated Retention 
Concentration Time 

Tentatively Identified Compound (µg/Kg) (minutes 

UNKNO\A/N 30 8.00 

A.2 

• Data 
Oualifier(s) 

J 

~'i'') . ·-
kG t/l,f t; i 

LOCKHEED AN~L YTICI.L SERVICES 

I°? S.7 
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VOLATILE ORGANIC ANALYSIS RES UL TS 
FOR ANALYSES USING METHOD 8240 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 901 BSG LAL Sample ID: L3300-24 

Date Received: 1 0 -NOV-94 Date Analyzed: 17-NOV-94 

Matri::c SOIL Dilution Factor: 1 

Analytical Batch: 111694-8240-JZ QC Batch ID: 111694-8240 

Estimated Retention 

Concentration Time Data 

Tentatively Identified Compound (µg/Kg) (minutes Oualifierls) 

UNKNOWN 90 7.98 _.J.S- UJ/ 

. 

A.3 012 

LOCKHEED ANAL YTl~L SERVICES 



VOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8240 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 901 SSGD LAL Sample ID: l3300-26 

D11te Received: 1 0-NOV-94 Da1e Analyzed: 17-NOV-94 

Matrix: SOIL Dilution Fec1or: 1 

Analytical Ba1ch: 111694-8240-JZ QC Batch ID : 111694-8240 

Estimated Retention 
Concenlration 11me 

Tentatively Identified Compound (µg/Kg) (minutes 

NONE DETECTED 

. 

A.4 

Data 
Oualifier(s) 

OJ 4 
LOCKHEED ANAL YTICC.L SERVICES 

I 

I 

- I 

I 



VOLATILE ORGANIC ANALYSIS RES UL TS 
FOR ANALYSES USING METHOD 8240 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 901918 LAL Sample ID: L3300-21 

Date Received: 10-NOV-94 Date Analyzed: 17-NOV-94 

Matrix: SOIL Dilution Factor: 1 

Analytical Batch: 111694-8240-J2 I QC Batch ID: 111694-8240 

Estimated Retention 
Concentration Time 

• Tentatively Identified Compound (µg/Kg) (minutes 

UNKNOWN so 7 .98 

I 
I 

A.5 

Data 
Oualifier(sl 

_...Ja--

I 

010 
LOCKHEED AN.l.L YT/CAL SERVICES 



VOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES ·USING METHOD 8240 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: EOUl1 LAL Sample ID: L3298-19 
. 

Date Received: 1 0-NOV-94 Date Analyzed: 19-NOV-94 

Matrix: WATER Dilution Factor: 1 

Analytical Batch: 111994-8240-J1 QC Batch ID: 111994-8240 

Estim!ted Retention 
Concentration Time 

Tentatively Identified Compound (µg/L) (minutes) 

NONE DETECTED 

I 

A.6 

Data 
Oualifier(s) 

I 

LOCKHEED AN~L YTIU.L SERVICES 

n l 1 
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Volatile Organic Compounds Field Duplicate Results 
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SAMPLE NO .: 9018SG 

DATE: l l /8/94 

LOCATION : 90 18 

PARAMETER RESULT 
µg/Kg 

CHLOROMETHANE 5.3 

VINYL CHLORIDE 5 .3 

BROMOMETHANE 5.3 

CHLOROETHANE . 5 .3 

TRICHLOROFLUOROMETHANE 5.3 

ACETONE 13 

1, 1-DICHLOROETHENE 5 .3 

CARBON DISULFIDE 5 .3 

METHYLENE CHLORIDE 5 .3 

TRANS-1,2-DICHLOROETHENE 5 .3 

VINYL ACETATE 11 

1, 1-DICHLOROETHANE 5.3 

2-BUTANONE 17 

CJS-1 ,2-DICHLOROETHENE 5 .3 

CHLOROFORM 5.3 

I, I, I-TRICHLOROETHANE 5.3 

. CARBON TETRACHLORIDE 5 .3 

1,2-DICHLOROETHANE 5.3 

BENZENE 5.3 

TRICHLOROETHENE 5.3 

1,2-DICHLOROPROPANE 5.3 

BROMODICHLOROMETHAN E 5.3 

4-METHYL-2-PENTANONE II 

CIS- 1,3-DICHLOROPROPENE 5 .3 

TOLUENE 5.3 

TRANS-1,3-DICHLOROPROPENE 5 .3 

I, 1,2-TRJCHLOROETHANE 5.3 

TETRACHLOROETHENE 5.3 

DIBROMOCHLOROMETHANE 5.3 

CHLOROBENZENE 5 .3 

ETHYLBENZENE 5 .3 

M,P-XYLENES 5.3 

O-XYLENES 5 .3 

STYRENE 5.3 

BROMOFORM 5.3 

I, 1,2,2-TETRACHLOROETHANE 5.3 

1,3-DICHLOROBENZENE 5.3 

B.1 

90!8SGD 

11/8/94 

90 18 

Q RESULT 
µg/Kg 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

10 

u 5.2 

u 5 .2 

u 5.2 

u 5.2 

u 10 

u 5.2 

10 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 10 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5 .2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

u 5.2 

Q 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 

u 

u 
u 
u 

u 

u 

u 

u 

u 

u 

u 
u 
u 

u 
u 

u 

u 

u 

u 

u 

u 

PNL-6999-6A 
Rev. 00 

RPO 

NC 

NC 

NC 

NC 

NC 

200 

NC 

NC 

NC 

NC 

NC 

NC 

200 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 



SAMPLE NO.: 9018SG 

DATE: 11/8/94 

LOCATION: 90 18 

PARAMEI'ER. RESULT 
µg/Kg 

1,4-DICHLOROBENZENE 5.3 

1,2-DICHLOROBENZENE 5.3 

NC - Not calculated 

B.2 

9018SGD 

11/8/94 

90 18 

Q RESULT 
µg/Kg 

u 5.2 

u 5 .2 

Q 

u 

u 

PNL-6999-6A 
Rev. 00 

RPO 

NC 

NC 
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Semivolatile Organic Compounds Validated 
Data Summary Tables 



)\ '118 l:i31 
:11VNOl1.N31. \ 3~'1d S\\"1 



Sonpl 90111SG 90IIISCD 
Dale 11·11·94 11 ·11·94 

locnllon 90 111 YO 111 
Deplh ... ... 
Type SOIL SOIL 

Conmcnts CO·LOCAJED 

P• r •m•t•r Uni ta Ruult Q llaault Q 

Pllf.NOL UG/ICG 100.000 u t.60.000 u 
11 S(Z• CIILOROElllYl )E IIIER UO/ICG 700.000 u 660.000 u 

2·ClllOROPIIENOl UG/ICG 700.000 u 660.000 u 
1,J·DICIILORODENlENE UG/KG 700.000 u 660.000 u 
1,4·DIClllORODENlENE UG/ICG 100.000 u 660.000 u 

BENZYl ALCOHOL UC/ICC 1400.000 u lJ00.000 u 
1, 2·D I ClllORODENZENE UC/KG 700.000 u 660.000 u 

2·HETHYlPIIENOl UC/ICC 700.000 u 660.000 u 
2,2'·0XTDIS(l·ClllOROPROPANE) UC/ICC 700.000 u 660.000 u 

4 · HE IIIYL PIIE NOL UG/KG 700.000 u 660.000 u 
N·N11ROSO·Dl·N·PRUPTLAHINE uc,a:c 700.000 u 660.000 u 

IIEXACIILOROETIIANE UC/ICC 700.000 u 660.000 u 
NI TROBENZENE UG/kC 700.000 u 660.000 u 

ISOPIIORONE UC/KC 700.000 u 660.000 u 
() 2·NITROPIIENOL UC/ICC 700.000 u 660.000 u - Z,4·DIHE111YlPIIENOl UC/ICC 700.D00 u 660.000 u 

BENZOIC ACID UC/KG )500.000 u JJ00.000 u 
IIS(Z•CNLOROETIIOJCT)HETIIANE UC/ICC 100.000 u 660.000 u 

2,4·DICIILOROPIIENOl IJG/KG 700.000 u t.60.000 u 
1,2,4·1RICIILOROOENZENE UC/KC 700.000 u 660.000 u 

NAPII IIIALENE UG/KG 700.000 u 660,000 u . 4 ·ClllOROANI LINE UO/ICO 1400.000 u tJoo,ooo u 
IIEXAClllOROOUTADIENE UC/KC 100.000 u 660.000 u 

~-ClllORO·l·HEIIIYlPIIENOl UC/KG 1400.000 ·u 1300.000 u 
Z·HE TIITLNAPII I IIAlENE · UC/KG 700,000 u 660,000 u 

HEXACHlOROCYClOPENTAOIENE UC/KO 700.000 u uo.ooo u 
2,4,6·1RIClllOROPIIENOl UG/ICG 700,000 u £60.000 . u 
2,4,5·TRIClllOROPIIENOl UG/KG 700.000 u U0.000 u 

Z·ClllORONAPIITIIALENE IIG/KG 100.000 u £60.000 u 
Z·NITROANlllNE UC/KG )500.000 u JJ00.000 u 

DIHEIIITlPllllll\ll\lE UC/KG 100.000 u 660.000 u 
ACtNAPIIIIITlENE UG/ICG 100.000 u 660,000 u 

2,6·DINITROTOlUEIIE UC/KG 700.000 u 660.000 u 
J·NI TROANlllNE .UC/KG )500.000 u JJ00.000 u 

ACENI\PIII IIEHE UG/KG 700.000 u 660.000 u 
2,4 ·U INllROPIIENOL UC/KC )500,000 u J)00.000 u 

4·NI IROPIIENOL UG/ICG 3500.000 u JJ00.000 u 
DIDENZOFURI\H UC/KC 100.000 u . 660.000 u 

The decimal piece• 1hown do not reflect th• preclalon reported by th• laboratory 

901910 
11·0·91, 

90 19 . . . 
SOIL 

Ruult a 

690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 

1400.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 

)500.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 

1400.000 u 
690.000 u 

1400.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 
690.000 u 

3500.000 u 
690.000 u 
690.000 u 
690.000 u 

)500.000 u 
690.000 u 

J:i00.000 u 
)500.000 u 
690.000 u 

ECUI 1 
11·0·94 

... 
IIATER, UG/L 

EOUI l'IIEIH DLANI: 

Ruull a 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 lJ 

20.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 ll 
10.000 u 
10.000 u 
10.000 lJ 

10.000 u 
10.000 u 
50.000 u 
10.000 u 
10.000 IJ 
10.000 u 
10.000 u 
20.000 u 
10.000 u 
20.000 u 
10.000 u 
10.000 u 
10.000 ll 
10.000 u 
10.000 ll 
50.000 u 
\0.000 u 
10.000 u 
10.000 II 
50.000 u 
\0.000 u 
50.000 u 
50.000 u 
10.000 u 

-LJ,.i 
.. 't>,i 

-cc 
C", 
• -~ 
~ 
_r; 
..... ,,J 



(j 

N 

Sa,rp# 90111SG 9010SGO 
Data 11·11·94 11·11·94 

Local Ion 90 111 VO 10 
0111th ... ... 
Type SOIL SOIL 

Connenta CO·LOCAIED 

ParalllClter Uni la Reaull Q Ruull Q 

2,4·DINITROTOLUENE UG/ICG 700.000 u 660.000 u 
0 IE TIIYLPIIIIIALATE UG/ICG 700.000 u 66D.ODO u 

4 · CIILOl!Of'IIENYL · PIIENYLE IIIER UG/ICC 700.000 u 660.000 u 
HUOREHE UG/ICG 700.000 u 660.000 u 

4·111 TROANILINE UC/ICC 3500.000 u :noo.ooo u 
4,6·0INITR0·2·HETIIYLPHENOL UC/ICC 3500.000 u :noo.ooo u 

N·NIIROSOOIPIIENTLAHINE UC/ICC 700.000 u 660.000 u 
4 · IIROHOPIIENYL ·PIIENTLE lltER UC/ICC 700.000 u t.60.000 u 

IIEXACIILORODENZENE UC/ICC 700.000 u M0.000 u 
PENTACIILOROPIIENOL UG/ICC )500.000 u :noo.ooo u 

PllENANIIIRENE UC/ICC 700.000 u 660.000 u 
ANIIIRACENE UG/ICC 700.000 u . C,60.000 · u 

0 I ·N · DUI TLPIITIIALA IE UC/ICC 100.000 u "60.000 u 
F LUORAN IIIENE UC/ICC 700.000 u 660.000 u 

PTRENE UC/ICC 700.000 u 660.000 u 
OUIYlBENlYLPHI IIAlAT E UC/ICC 700.000 u 660.000 u 

.l,.l'•DICIILORO0ENZIOINE UC/ICC 1400.000 u · 1.l00.000 u 
BENZO(A}ANTIIRACENE UC/ICC 700.000 u 660.000 u 

CIIRTSENE UC/ICC 700.000 u GG0.000 u 
81 S(Z•E JIIYLHEXTL )PIIT IIALATE UC/ICC 700.000 u l,l,0.000 u 

DI ·N·OCTYLPHJIIALAJE UC/ICC 100.000 u 660.000 u 
IENZO(B)FLUORANTIIENE UC/ICC 700.000 u 660.000 u 
BENZO(IC)FLUORANTIIENE UC/ICC 700.000 u 660.000 u 

DEHZO(A)l'TllEHE UC/ICC 700.000 u 660.000 u 
INDEN0(1,Z,J•CD)PTREHE UC/ICC 100.000 u 660.000 u 
DIBENZ(A,ll)ANIIIRACENE UC/ICC 100.000 u 660.000 u 

BENZO(G,11,l}PERTlENE UC/ICC 700.D00 u 660.000 u 

Th• decl1111l placu ,hown do not reflect lh• prec:lalon rcporled lly lhe laboratory 

9019111 ECUI 1 
11· 0·91, 11 ·0·91, 

90 19 
. . . ... 

SOIL \IATER, llG/l 
ECUll'HENI OLANK 

Reaull 8 Ruull a 

690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10 . 000 u 
690.000 u 10 .000 u 

3500.000 u 20.000 u 
3500.000 u 50.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
"90.000 u 10.000 u 

.1500.000 u 50.000 u 
690.000 u 10 . 000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 

1400.000 u 20.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
690.000 u 10.000 u 
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SEMIVOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8270 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 9018SG LAL Sample ID: L3300-25 

' 
Date Received: 1 O-NOV-94 Date Analyzed: 30-NOV-94 

Matrix: SOIL Dilution Factor: 1 

Analytical Batch: 113094-8270-K QC Batch ID: 8270 SEMIVOLATILE 15778 

Estimated Retention 
Concentration Time Data 

~ Tentatively Identified Compound (µg/Kg) (minutes) Qualifier(s) 

UNKNOWN HYDROCARBON 320 12.76 __..r. .1N 
PENT ACHLOROBI PHENYL 420 13.99 ...J- .:fN 

PENTACHLOROBIPHE_NYL 380 14.58 ~ -:fN 
PENTACHLOROBIPHENYL 410 14.96 ---:1" ::ff\{ 

UNKNO\'.'N ESTER 9700 15.71 _;a- {,{..: 

. 

I 

. 

~ 
1£/ 

'l -- r:v ~ 

C.3 
LOCKHEED AN~L YTIC,t.L SERVICES 

015 



SEMIVOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8270 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID : BLANK LAL Sample ID: 15778MB 

Date Received: 1 O-NOV-94 Date Analyzed: 30-NOV-94 

Matrix: SOIL Dilution Factor: 1 

Analytical Batch: 113094-8270-K QC Batch ID: 8270 SEMIVOLATILE 15778 

I Estimated I. Retention 
C,;,r!c,r1tr~ti0n Time Data 

Tentatively Identified Compound (µgiKg) I (minutes) Oualifier(s} 

UNKNOWN ESTER 4300 I 15.70 J 

. 

r 

I 

C.4 

-

•~nn.. 
lJ I) 

LOCKHEED AN.AL YT/CAL SERVICES 
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SEMIVOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8270 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 9018SGD LAL Sample ID: L3300-27 

Date Received: 1 O·NOV-94 Date Analyzed: 30-NOV-94 

Matrix: SOIL Dilution Factor: 1 

Analytical Batch: 113094-8270-K QC Batch ID: 8270 SEMIVOL.ATILE 15778 

Estimated Retention 
Concentration Time Data 

Tentatively Identified Compound (µg/Kg) (minutes) Oualifier(s) 

UNKNOWN HYDROCARBON 320 10.34 _.J--

UNKNOVVN HYDROCARBON 350 11 .96 .,.J-

UNKNOWN HYDROCARBON 370 12.76 ~ 

UNKNO'NN ESTER 23,000 15.71 _;a-

I 

C.5 

1N 
1N · 
JN 
:;tJ 

LOCKHEED ANALYTl~L SERVICES 

- ,• 018 



SEMIVOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8270 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: 901918 LAL Sample ID: L3300-22 

Date Received: 1 0-NOV-94 Date Analyzed: 30-NOV-94 

Matrix: SOIL Dilution Factor: 1 

Analytical Batch: 113094-8270-K QC Batch ID: 8270 SEMIVOLATILE 15778 

Estimated Retention 
Concentration Time Data 

Tentatively Identified Compound (µg/Kg) (minutes) Ou alifier ( s) 

UNKNOWN ESTER 2400 15.70 ~ 

.. 

C.6 

c~ -
I l,l-~ 

~ ; 
a -,J-v 

LOCKHEED ANAL Y71CJ.L SERVICES 

012 
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SEMIVOLATILE ORGANIC ANALYSIS RESULTS 
FOR ANALYSES USING METHOD 8270 

TENTATIVELY IDENTIFIED COMPOUNDS 

Client Sample ID: EQUl1 LAL Sample ID: l3298-22 

Date Received: 1 O-NOV-94 Date Analyzed: 30-NOV-94 

Matrix: WATER Dih.r.on Factor: 1 

Analytical Batch: 113094-8270-K QC ~tch ID: 8270 SEMIVOL.ATILES 15779 

:stimated Retention 
C:r,centration Time Data 

Tentatively Identified Compound (µg/L) (minutes) ' Qualifier(s) 

NONE DETECTED I 
I ' I l 
! I j 
I I 
I I 
I I 

I 

. 

I 
I t ' I I 
I 

. 

I 
I 

C.7 

-

I 
I 
I 
I 

-I 

LOCKHEED Ah'AL YT/CAL SERVICES 
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Appendix D 

Semivolatile Organic Compounds Field Duplicate Results 



THIS PAGE INTE ~TIONALLY 
LEFT L ' 



9513386 .. 0ZSI 

SAMPLE NO .: 

DATE: 

LOCATION : 

PARAMETER 

PHENOL 

B1S(2-CHLOROETHYL)ETHER 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

BENZYL ALCOHOL 

B1S(2-CHLOROISOPROPYL)ETHER 

4-METHYLPHENOL 

2,4-DIMETHYLPHENOL 

B1S(2-CHLOROETHOXY)METHANE 

2,4-DICHLOROPHENOL 

1,2,4-TRlCHLOROBENZENE 

4-CHLOROANlLINE 

DIMETHYLPHTHALATE 

ACEN APHTHYLENE 

2,4-DINITROPHENOL 

4-NITROPHENOL 

DIBENZOFURAN 

2,4-DINITROTOLUENE 

4-NITROANlLINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL-PHENYLETHER 

HEXACHLOROBENZENE 

ANTHRACENE 

FLUORANTHENE 
' 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PIITHALATE 

DI-N-OCTYLPIITHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

INDENO(l ,2,3-CD)PYRENE 

DIBENZ(A,H)ANTHRACENE 

9018SG 

11/8/94 

90 18 

RESULT Q 
µg/Kg 

700 u 

700 u 

700 u 

700 u 

1400 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

1400 u 

700 u 

700 u 

3500 u 

3500 u 

700 u 

700 u 

3500 u 

3500 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

700 u 

D.1 

9018SGD 

11/8/94 

90 18 

RESULT 
µg/Kg 

660 

660 

660 

660 

1300 

660 

660 

660 

660 

660 

660 

1300 

660 

660 

3300 

3300 

660 

660 

3300 

3300 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

Q 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

RPD 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

N.C 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

PNL-6999-6A 
Rev. 00 



SAMPLE NO.: 90!8SG 

DATE: 11/8/94 

LOCATION : 90 18 

PARAMETER RESULT Q 
µg/Kg 

BENZO(G,H, l)PER YLENE 700 u 

2-CHLOROPHENOL 700 u 

1,2-DICHLOROBENZENE 700 u 

2-METHYLPHENOL 700 u 

N-NITROSO-DI-N-PROPYLAMINE 700 u 

HEXACHLOROETHANE 700 u 

NITRO BENZENE 700 u 

JSOPHORONE 700 u 

2-NITROPHENOL 700 u 
BENZOJC ACID 3500 u 

NAPHTHALENE 700 u 

HEXACHLOROBUTADIENE 700 u 

4-CHLORO-3-METHYLPHENOL 1400 u 

2-METHYLNAPHTHALENE 700 u 

HEXACHLOROCYCLOPENTADIENE 700 u 

2,4,6-TRlCHLOROPHENOL 700 u 

2 ,4,5-TRlCHLOROPHENOL 700 u 

2-CHLORON API-ITHALENE 700 u 

2-NITROANILINE 3500 u 

2,6-DINITROTOLUENE 700 u 

3-NITROANILINE 3500 u 

ACENAPHTHENE 700 u 

DIETHYLPHTHALATE 700 u 

4-CHLOROPHENYL-PHENYLETHER 700 u 

FLUORENE 700 u 

N-NITROSODIPHENYLAMINE 700 u 

PENTACHLOROPHENOL 3500 u 

PHENANTHRENE 700 u 

CARBAZOLE 700 u 

Dl-N-BUTYLPHTHALATE 700 u 

BUTYLBENZYLPHTHALATE 700 u 

3 ,3 '-DICHLOROBENZIDINE 1400 u 

NC - Not calculated 

D.2 

90!8SGD 

11/8/94 

90 18 

RESULT 
µg/Kg 

660 

660 

660 

660 

660 

660 

660 

660 

660 

3300 

660 

660 

1300 

660 

660 

660 

660 

660 

3300 

660 

3300 

660 

660 

660 

660 

660 

3300 

660 

660 

660 

660 

1300 

Q 

u 

u 

u 

u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 

u 

u 

u 
u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

RPD 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

PNL-6999-6A 
Rev. 00 
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Sanpl 9017SG 901810 9010SG 
Dole 11-B-94 11·0·94 11·0·94 

Loe.al Ion 90 17 90 10 90 10 
Pcplh ... --- ... 
type SOIL SOIL · SOil 

Coamen\1 

Parameter Unih Rtault Q Ruull Q . Reau It Q 

AlUKINUN HG/KG 5110,000 5500.000 6120,000 
AHIIHOIIT HG/KG 10,600 u 10,600 u 10.600 UJ 

BARI\JI HG/ICC 6Z.400 71.900 07.000 
BEIITlllUH HG/ICC --- --- ... 

CAOHI\JH HG/ICC 0,850 u 0.050 u J.500 
CAlCIUt HG/ICG 5050.000 4920.000 54JO.OOO 

CIIROHIUH HG/ICC 9,600 J 7.700 J 11.000 
COBALT HG/ ICC a.zoo 8 9.700 8 22.000 
COPPER HG/KG 16. 500 1J.900 10.400 

IRON HG/ICC 19600,000 19700.000 24000,000 
lEAb HG/Kli --- --- ... 

HAGNESI\JH HG/KG 3700,000 4120.000 4170.000 
MANGANESE HG/KG 251.000 294.000 Jl0,000 

HERCURT HG/KG o. 110 UJ 0.100 UJ 0.110 UJ 
KOLTBOEHUH KG/KG 15.800 a l,200 u J.ZOO u 

NICICEL HG/ICG 14.600 20.000 70,500 
l'OlASSI\JI HG/ICli 79Z.OOO 8 1010. 000 a 995.000 a 

SELENIUK KG/ICC 19.100 u 19.200 u 19. 100 u 
Sil VER HC/ICG 0,1150 u 0. 050 u 0.050 u 
S001\JI HC/ICG 476.000 IJ 472.000 BJ 511.000 OJ 

SIRONTIUK HG/ICG zz.aoo a JS.100 I 79.JOO 
VANADIUK HO/ICQ ... --· ---

ZINC HG/ICQ --· 0 ··- -·· CEIUUH HG/ICG ... --- ---
The dcclNI place• 1hown do nol r1tl1ct th• preclalon reported by lh1 .labor1tory 

901910 9019SG 
11-0-94 11·0·94 

90 19 90 19 . .. . .. 
SOIL SOil 

Ruull Q Ruull 

6400.000 5900.000 
10.600 UJ 10.700 
72.600 71.400 

. .. . .. 
0,050 u 0.060 

5000.000 6370.000 
9.500 0.100 
7. 100 D 7.200 

12.500 17.100 
ZJ000.000 21400.000 

. .. . .. 
4650.000 4220.000 

]19.000 ]01.000 
0.100 UJ o. 100 
J.200 u J.200 

12.100 10.900 
1000.000 953.000 

19. 100 u 19.JOO 
0.050 u 0.060 

477 .ooo BJ 460.000 
24.200 D 22.500 ... . .. 

-·· ... 
... . .. 

Q 

u 

u 

J 
B 

UJ 
u 

D 
u 
u 

BJ 
B 

[QUI 1 
11·0·94 

. .. 
\IAICR, UC/l 

[OUIPH[Hl DLAHK 

Result Q 

16.000 u 
so.ooo u 
9.000 u 
1.000 u 
4.000 u 

Zll.000 . BJ 
l.000 UJ 
6.000 u . 
l.000 UJ 

20.200 8 
2.300 u 

74.900 0 
1.000 UJ 
0.200 u ... 

10.000 u 
620.000 u ... 

4.000 u 
500.000 BJ 

1.000 UJ 
J.000 UJ 

84.000 
1.000 u 

t.>J 
~ -co 
'°" ... 
~ 

F3 
c..n 
LN 

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



s11111>M NE10SG NE9S NEVSO NEVSG SA 1110 SA 11S 
Dale 11-8-94 11-0-94 11-11·94 11·0·94 11·0·94 11·0·94 

local Ion NE 10 NE 9 HE 9 NE 9 SI\ 11 SI\ 11 
o,pth ... ... ... . . . . . . ... 
type SOIL SOIL SOil SOil SOil SOil 

ComAenta CO·LOCI\IEO 

ParMMlter Unlll Rtsull Q Result Q Ruult Q Reau\ l Q Ruull Q Rcsul l Q 

All!HINUH HC/ICG 5250.000 -·- ... i'2'.i0. 000 6no.ooo ... 
ANIIHONT HG/ICC 10.700 u ... . .. 10.000 UJ 10.000 u ... 

DI\RIUH HG/ICC . 74.000 --· ... n.ooo 05.900 ... 
IERTLLIUH HG/KG ... --· ... . .. . .. . .. 

CADHll.tt HG/ICG 0.060 u ·-· ... 0.060 u o.Mo u ... 
CAlCIUH HG/ICC 4430,000 ·-· ··- 5700.000 ]600.000 . .. 

CIIROHIUN HG/ICC 6.700 J -·· ... 0.600 0.100 J . .. 
tODAll HC/ICG 1.000 8 -·- ... 9.100 D 7.200 D . .. 
COPPER KC/ICC 12.100 ··- ··- 16.100 11.600 ... 

IRON HC/ICC 17000.000 ··- -·· 25700.000 22400.000 ... 
LEAD HG/ICC ... J4.000 J 43.JOO . .. . .. 29. 100 J 

HAGNESIUH HG/ICC JIIII0.000 ·-· -.. 4520.000 4550.000 . .. 
MANGANESE HG/ICC 269.000 --- ... 350.000 349.000 . .. 

HERCUllT HG/ICG 0.090 UJ --- ... 0.100 UJ 0.100 UJ . .. 
HOlTBDENUH HC/ICG J.200 u ·-· ... J.200 u J.200 u . .. 

HICKEL HC/ICG 9.600 ··- -·· 10.000 10.000 ... 
POIASSIUN HG/KC 1167.000 • ··- -·· 1010.000 D 1200.000 ... 

SElEHIUH HG/ICG 19.lOO u ·-- ... 19.400 IJ 19.400 u . .. 
SILVER HG/ICG O.ll60 u ·-· ... 0.060 u 0.060 u . .. 
SOOIUH HG/ICC 472,000 DJ --- ... 5Jl.000 DJ 430.000 OJ . .. 

SJRONJ IUH KG/ICG 24.500 8 --- ·-· 24.400 D 19.000 D ... 
VANADIUH HG/KG --- --· ... . . . . .. 

ZINC HG/ICC ·-- --· ··- ... . . . . .. 
CERIUH HG/ICC --- ... . .. 27 .100 . . . . .. 

lh, decl111• I placaa shown do not reflect lh• precision reported by tha loboratory 



SMpl SA 11SG SA11SCO 
Dale 11 ·8·94 11·8·94 

location SA 11 SA 11 
Oe1>th --- ---
Type SOil SOIL 

Comnenta CO-LOCATED 

P•r-ttr Uni ta 11t1ult Q 11t1ult Q 

AlUHINUtt IIG/ICG 60ZO.OOO 60ZO.OOO 
ANTIHOH1' HG/ICG 10.700 UJ 10.700 UJ 

IAIIIUH KC/KC 76.300 79.000 
DEIITLLIUK HG/ICQ --- ---

CADHIUH HG/ICG 0.1160 u o.oso u 
CAlCIUH IIC/ICG 5590.000 50)0.000 

CIIROHIUH IIC/ICG 11.600 9.900 
CODALT IIG/ICG 7.100 D 7.7D0 B 
COPPEii MC/KG 13.000 tl.500 

IRON MG/KG 23600.000 24400.000 
LEAD KC/KG --- ... 

HAGNESIUH KC/KG 4510.000 4500.000 
HANGANESE KC/ICC 3Z5.000 )J0.000 

HERCURY HG/KG 0.100 UJ 0.100 UJ 
HOLYDOENUN KG/ICG 3.200 u 3.200 u 

NICKEL HC/ICI. 10.100 10.000 
POlASSIUK HC/ICI. 1060.000 • 1060.000 I 

SELENIUM MG/ICC 19.)00 u 19.200 u 
SILVER K0/ICG 0.060 · u 0.050 u 
SOOIUH HQ/ICG 4Dl.OOO . ., 545.000 IJ 

SJIIOHTIUM HG/ICG 2l.OOO 8 Zl.100 I 
VANADIUM MG/KG --- ---

ZINC HG/ICC --- ---
CEIIIUH HC/KQ 6].500 57.)00 

lhe dtcl111l pl1ce1 •hown do not reflect lh1 pr1cl1lon reported by lh1 laboratory 

SA12SG SA1JS SA USG 
11·0·94 11·0·94 11·0·9/, 

SA 12 SA 1) SA IJ ... ... . .. 
SOIL SOil SOIL 

lltaull Q Rnult Q Rnult 

5700.000 ... 5020.000 
10.700 u .. - 10.000 
72.100 ... 7J . 600 ... ... . .. 
0.060 u ... 0.070 

4530.000 .. . H50.000 
0.100 J ... 7. )00 
6.900 B ... 7.000 

11.900 ... 11.000 
20200.000 ... 20200.000 . .. 26.500 . . . 
4170.000 ... U90.000 
290.000 ... J05.000 

0.100 UJ ... o. 110 
).200 u .. - J.·200 

11.000 ... 9.700 
1020.000 D ... 1020. 000 

19.)00 u ... 19.500 
0.060 u ... 0.070 

~26.000 DJ ... 459.000 
20.JOO D ... 20.900 ... ... -.. --- ... ... ... ... . .. 

SA14SG 
11 · 0· 94 

SA 14 
... 

SOIL 

Q Ruult 

5520.000 
u 10.500 

60.ZOO 
. .. 

u 0.040 
4600.000 

J 6. 100 
0 7 .400 

12.900 
20)00.000 

. .. 
',2JO.OOO 
)07.000 

UJ 0.110 
u J.200 

9.900 
0 905.000 
u 19.000 
u 0.040 

BJ 4)].000 
D 19.000 . .. 

. .. 

. .. 

Q 

u 

u 

J 
B 

UJ 

u 

a 
u 
u 

BJ 
D 

"d z p 
~© 

~ 0 '-0 
I < -0 
',· . ~ 
.8> 

~ 
t>,J 
co 
:CS',, 

* 
~ 

F3. 
CJ1 
...r= 



Sa,rpl SU1SS Sll1SSG S\ll6SG TSIS rszs TSJS 
Date 11·11-94 11·1l·94 11-11-94 11·0·94 11·0·94 1 I ·0·94 

local Ion SU IS su IS SIi 16 1/:i 1 1/S 2 T/S J 
Oeplh ... ... . . - . . . . .. ... 
lype SOil SOil SOIL SOIL SOil SOil 

Conmc:nll 

P• remeter Unlta Re•ult Q Reault Q h1ult Q Re1ull Q Ruull Q Ruull Q 

AllMINUH KC/KC ... 6?20.000 6100.000 ... . .. . .. 
ANJ IHONT HC/KG --- 10.600 UJ 10. 700 u· . . . . .. . .. 

DARIUH HC/KC ... n.ooo n .ooo ... . .. . .. 
IERYlllUK HG/KG ... --· . . - ... ... .... 

CAOHllJt HG/KG ... o.oso u 0.060 u . .. . . . . .. 
CAlCIUH KG/KG ·-- 6120.000 5)40.000 ... . .. ... 

CIIR1»41UH HG/KC ... 9.JOO 7.JOO J . .. -.. . .. 
CODAlT HG/KG ... 9.400 8 6.900 0 . .. . .. . .. 
COPPER HG/KC ... 17.000 16.200 -. - ... . .. 

IRON HG/KC ... 24900. 000 20600 . 000 . .. . .. . .. 
LEAD KC/KC 97.400 ' ... . .. 6.700 J 13.400 62.400 J 

HAGNESllJt HG/KG ... 4620.000 40)0.000 . .. . . . . .. 
MANGANESE HG/KG ... Jl7.000 JI0.000 . .. . .. . .. 

HERCURT HC/KG ... 0.110 UJ 0.110 UJ . .. . .. . .. 
HOLTDDUIUH MC/KG ... l.200 u l.200 u . -. . .. 

NICKEL HG/KC ... 15. 100 0.600 D . .. . .. . .. 
POJASSIUH KG/KO ... 1000.000 1100.000 . .. . .. . .. 

SElENIUH HC/kG ... 19 .100 u 19.JOO u . .. . .. . .. 
SILVER HG/KG ... o.oso u 0.860 u . .. . . - .. . 
SOOIUH KG/KC ... 57J.OOO BJ 495.000 liJ . .. . -. . .. 

SJRONJ IUH HG/KG ··- ZS.200 8 22.S.OO D ... . .. . .. 
VANAOIUH KC/KG ... . .. . .. . .. . .. . .. 

ZINC HO/KC ... ··- ... . .. . .. . .. 
CUIUK HC/KG ... Z0.900 . .. . .. . .. . .. 

Th• decl-1 pl•c•• ahown do nol reflect the preclalon reported by the lel>oratory 



trJ 
Vo 

Slftl)I 154111 IS4SG 
Dalt 11·11·94 11-11·94 

local Ion T/S 4 T/S4 
D•plh ... . .. 
Typa ,SOIL SOIL 

C011m1nu 

l'•r-t•r Unlta h1ult Q Reault Q 

AlUKINVH HG/KG 5410.000 5l70,000 
AHi IHON'f HG/ICO 10.700 u 10.600 u 

DARIUH HG/ICC 69.500 69.)00 
IERTLLllM HG/KG ... ... 

CADHIUH HG/KO 0.1160 u 0.1150 u 
CAlCIUt1 HG/KG l1150.000 4Z40.000 

CIIROHIUK HG/ICC 7.400 J 7.200 J 
COBALT HG/ICC 6.100 8 6.200 8 
COPPER HG/ICC 9.800 10.400 

IROfl HG/ICC 16900.000 16000.000 
lEAD HG/KG ... ... 

HACNESIIJH HC/KG 4060.000 4170.000 
MANGANESE HG/ICC 205.000 207.000 

HERCURY HG/ICC 0.090 UJ 0.110 UJ 
HOlTIDENUH NC/KG ].ZOO u l.ZOO u 

NICKEL HG/ICC 10.1100 11.400 a 
POJASSIUK HC/ICG 1100.000 1120.000 

SELENIUK HO/ICQ 19,lOO u 19, 100 u 
SILVER HC/ICG 0,1160 u o.oso u 
SOOIUK HG/ICO 374,000 BJ )99.000 DJ 

ST RONT IUK HG/KG 17.1100 8 19.500 8 
VANAOIUK HG/KG ... ... 

ZINC HG/ICC ... ... 
CERIUH HG/ICG ... . .. 

Th• declNl pl•cu •hown do not rdlact th• pr,clalon reported by th• laboratory 

TS5SG 
11·0·94 

T/S 5 ... 
SOIL 

haull Q 

t,940.000 
10.600 
64.000 . .. 

O.MO 
4Z90.000 

6,900 
6.)00 

12.400 
10000.000 

. .. 
]960.000 
288.000 

0.110 
l.ZDO 
9.600 

925.000 
19,000 
0,1)40 

424.000 
111.600 . .. 

. .. 

. .. 

TsSS·GO 1S610 
11·0·94 11 ·0·94 

l/S 5 1/S 6 
. .. . .. 

SOIL SOIL 
CO·LOCAlEO 

Reeul l Q Re1ull 

4910.000 6]10.000 
u 10.500 u 10.000 

66,600 77.200 . . . . .. 
u 0.040 u 0.060 

4370.000 J090.000 
J 6.200 J 9.100 
D 5.600 D 7.200 

11.000 13.200 
16)00.000 211,00 ,000 

. .. . .. 
J900.000 44]0,000 

26J.OOO J26.000 
UJ 0.110 UJ o. 110 
u l.200 u l.200 

D.100 D 11.600 
D O'.il.000 D 1250.000 
u 10.900 u 19 .400 
u 0.040 u 0,060 

DJ 4',4.000 BJ 449.000 
D ZJ.000 D 21.000 

. .. . .. 

. .. . .. 

. .. . .. 

1S6SG 
11 ·0·94 

l/S 6 
... 
SOil 

Q Ruull 

7200.000 
u 10.700 

72. 700 ... 
u 0.060 

4170.000 
J JO.JOO 
0 7 .600 

12.900 
2J000.000 ... 

4620.000 
]24.000 

UJ 0. 100 
u ].200 

11. 200 
1250.000 

u 19.300 
u 0.060 

OJ 447 .000 
D 23.100 . .. 

. .. 
20.400 

D 

-

UJ 

u 

D 

UJ 
u 

u 
u 

BJ 
B 

>u z 
fl 

..... 6' 
f rv '-0 
' 0 '-0 ,· < '-0 . 6' 
'8> 



s~ rs1sc 
Dalt 11·0•9/i 

Local Ion 1/S 7 
Deplh .. -. 
Type SOil 

ComNnta 

raremeur Unit• Rnult 

AlUKINUK KG/1:G 5590.000 
AKTIHOHY HG/KG 10.700 

BARIUK HC/KC 111.JOO 
IERTlllUK HC/KC ... 

CADHIUK HC/KG 0.860 
CAlCIUK KC/KC 5170.000 

CIIR<»1IUN KG/KG 0.400 
COUALT HC/KG 6.900 
COPPER KC/KC 11.900 

IRON KG/KC 19600.000 
LEAD HG/KG ... 

KAGHESIUK MC/KC 45ZO.OOO 
MANGANESE HG/KC 305.000 

MERCURY HG/KC . o. 110 
HOLTDOENUH KC/KO l.ZOO 

HICKEl KG/KO 9.500 
POJASSIUH HC/KC · 973.000 

SElENIUH KC/KC 19.lOO 
SllVER KO/ICC 0.1160 
SOOIUM KG/ICC 4"6.000 

STIIONJIUH HG/KG Zl.200 
VANADIUK KG/KO ... 

ZINC KG/KC ... 
CERIUH KG/KG ... 

Q 

u 

u 

J 
8 

UJ 
u 

8 
u 
u 

BJ 

• 

JSOSG 
11 ·0·9/i 

P!\'1..-6999-6A 
Rev. 00 
; .._ _·- ... . .. 

J/S 0 ... 
SOIL 

Rtault Q 

5970.000 
11.000 u 
69.600 ... 

0.11110 u 
4270.000 

11.200 J 
6.800 D 

10.400 
17400.000 . .. 
"360.000 
JOl.000 

0.110 UJ 
J.lOO u 

11.ZOO 
1060.000 8 

19.800 u 
0.000 u 

44l.OOO BJ 
21.000 D . .. 

. .. 

. .. 
lhe decimal pl•c•• ahown do not r1fl1ct th• precl•lon reported by the labor•lory 
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9513386 .. 0257 

I SAMPLE NO.: I TS5SG I 

IDATE: I 11/8/941 

I LOCATION: I TIS 5 I 
PARAMETER RESULT Q 

MG/KG 

ALUMINUM 4940 

ANTIMONY 10.6 u 
BARIUM 64 

CADMIUM 0.84 u 
CALCIUM 4290 

' 
CHROMIUM 6.9 J 

COBALT 6.3 B 

COPPER 12.4 

IRON 18000 

MAGNESIUM 3960 

MANGANESE 288 

MERCURY 0.11 UJ 

MOLYBDENUM 3.2 u 
NICKEL 9.6 

POTASSIUM 925 B 

SELENIUM 19 u 
SILVER 0.84 u 
SODIUM 424 BJ 

STRONTIUM 18.6 B 

NC - Not calculated 

F.l 

I TS5SGD I 

I 11/8/941 

I TIS 51 

RESULT 
MG/KG 

4930 

10.5 

66.6 

0.84 
" 

4370 

6.2 

5.6 

11.8 

16300 

3900 

263 

0.11 

3.2 

8.1 

853 

18.9 

0.84 

444 

23 

I 
I 
I 

Q 

u 

u 

J 

B 

UJ 

u 
B 

B 

u 
u 

BJ 

B 

PNL-6999-6A 
Rev . 00 

I 

I 

I 
RPD 

.2 

NC 

4 

NC 

2 

10.7 

11.8 

5.0 

10 

2 

9 

NC 

NC 

16.9 

8 

NC 

NC 

5 

21 



SAMPLE NO.: SAi lSG 

DATE: 11 /8/94 

LOCATION SA 11 

PARAMETER RESULT Q 
MG/KG 

ALUMINUM 6820 

ANTIMONY 10.7 UJ 

BARIUM 76.3 

CADMIUM 0.86 u 
CALCIUM 5590 

CERIUM 63.5 

CHROMIUM 8.6 

COBALT 7.1 B 

COPPER 13 

IRON 23600 

MAGNESIUM 4510 

MANGANESE 325 

MERCURY 0.1 UJ 

MOLYBDENUM 3.2 u 
NICKEL 10.1 

POTASSIUM 1060 B 

SELENIUM 19.3 u 
SILVER 0.86 u 
SODIUM 483 BJ 

STRONTIUM 23 B 

NC - Not calculated 

F.2 

SAllSGD 

11 /8/94 

SA 11 

RESULT 
MG/KG 

6820 

10.7 

79 

0 .85 

5030 

57.3 

9.9 

7.7 

13 .5 

24400 

4580 

338 

0.1 

3.2 

10.8 

1060 

19.2 

0 .85 

545 

23.1 

Q 

UJ 

u 

B 

UJ 

u 

B 

u 
u 

BJ 

B 

PNL-6999-6A 
Rev. 00 

RPD 

0 

NC 

3 

NC 

11 

10 

14 

8.1 

4 

3 

2 

4 

NC 

NC 

6.7 

0 

NC 

NC 

12 

0.4 



95133~6.0258 

I SAMPLE NO.: I NE9sl 

'DATE: I 11/8/941 

I LOCATION: I NE91 

PARAMETER RESULT 
MG/KG 

LEAD 34.8 J 

NC - Not calculated 

F.3 

I NE9SDI 

I 11/8/941 

I NE91 

Q RESULT 
MG/KG 

43.3 

I 
I 

I 
Q 

PNL-6999-6A 
Rev . 00 

I 
I 
I 

RPD 

21.8 
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Sen,>I EOUII HEIOSQ S,\l',SG Sll16SG ISSSG ISSSGO o.,. 11 ·0·94 11·0·94 11·0·94 11 · 0 · 94 11 · 0 · 94 11·0 · 94 
Loc1l Ion NE 1D SA 14 Sil 16 1/S 5 1/S 5 
O,plh ... ... . .. . . . . .. . .. 
rype ~ArEll <In pCl/1) SOIL SOIL SOIL SOIL SOIL 

C') C011mant • (OUIPHENJ IILANIC CO • LOCAi [0 

.... P• r •Mhr Unit • lle•ull Q Re•ull Q lle1ull Q Ruult Q liuult Q Result Q 

CROSS AlPIIA pCl/11 0.110 u 9.lOO 9.000 15.400 9.500 15.900 
GIIOSS IElA pCl/11 -a.zoo u 16.700 19.000 10.000 14 . lOO 22 . 200 

lhe decl111I pl1ce1 shown do nol reflect lh1 pr1cl1lon reported by lh1 l1bor1lory 



THIS PAGE INTEN ION LLY 
LEFT BLANK 



9513386 .. 0261 

Appendix H · 

Radiochemistry Field Duplicate Results 
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9513~86 .. 0262 

SAMPLE NO.: TS5SG 

DATE: 1118194 

LOCATION : T IS 5 

PARAMETER RESULT 
pCi/L 

GROSS ALPHA 9.5 

GROSS BETA 14.3 

TS5SGD 

1118194 

T IS 5 

Q RESULT 
pCi/L 

15.9 

22.2 

H.l 

Q RPD 

50.4 

43 .3 

PNL-6999-6A 
Rev. 00 
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. Appendix I 

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

II Issued on 7/05/9411 

Lockheed Analytical Sen·ices 

METHOD AND REPORTING DETECTION LIMITS FOR SOLID SAMPLES 
USING 

EPA METHOD 3550/8270 - SEMIVOLATILE ANALYSES BY GC/MS 

Method 3550/8270 • Solid Samples 

CONSTITUENT 

Phenol 

bis(2·Chlcrce,hyl)ei.her 

2-Chlorophenol 

1, 3-Dichlorobenzene 

1 ,4-Dichlcrobenzene 

Benzyl alcohol 

1 ,2-Dichlorobenzene 

2-Methylphenol 

bis(2-Chloroisopropyl)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nhrophenol 

2,4-Dimethylphenol 

bis(2-Chloroethoxy)methane 

Benzoic• acid 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

MDL' (.ug/kgl 

460 

280 

400 

240 

250 

Page 1 of 3 

1.1 

560 

260 

480 

2~0 

540 

3~0 

250 

220 

250 

410 

390 

280 

410 

410 

210 

250 

RDL- {µg/kg) 

660 

660 

660 

660 

660 

1300 

660 

I 660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

3300 

660 

660 

660 

I 



II Issued on 7/05/9411 

I Method 3550/8270 - Solid Samples I 
CONSTITUE NT MDL' (µg /'s:g) RDLb (.ug /kg) 

4-Chlorna nilir.e 390 1300 I 
: 

Hexachlorcbu~ad ie ne 220 660 1i 
I 

4-Chloro-3-rr.e,hylphenol I 520 1300 
ii 
I 

I 
2-Methyln2ptnhalene 280 · 660 ·! 

Hex2chlorocyclopentadiene 160 660 . . 
2,4, 6-Trichloro;,henol 310 660 • j 

2 , 4, 5-Trichlorophe nol 370 660 -
2-Chloronaph,halene 230 660 f 
2-Niuoaniline 310 3300 11 

I 

Dimethyl phthalaie 190 660 
1; 

i; 

Acenaphthylene 190 660 
!I 

2, 6-Dinitrotoluene 250 660 r 

3-Nitroa niline 420 3300 :i 
Acenaphthene 190 660 

-;1 
' 

2,4-Dinitrophenol 410 3300 

4-Nitrophenol 570 I 3300 I. 
" 1· 

Dibenzofuran 200 660 ·, 
I -;; 

2,4-Dinitrotoluene 260 660 :, 
Diethylphthalate 240 660 I 

4-Chlorophenyl phenyl ether 180 660 'l 
I -

Fluore'ne 200 660 
i 
:1 

. :i 
4-Nitroaniline 450 3300 

\I 

,. 
4, 6-Dinitro-2-meth ylphenol 260 .3300 ., 

~l 
N-Nitrosodiphenyla mine 130 660 : 

... 
,, 

4-Bromophenyl phenyl ether 160 660 ,, 
,I 

Page 2 of 3 

1.2 
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't 

II Issued on 7/05/9411 

Method 3550/8270 - Solid Samples I 
CONSTITUENT I MDL' (µg/kgl I RDL~ (µg/kg) I 

Hexachl'orobenzene 140 660 

Pentachlorophenol 380 3300 

Phenan,hr.ene 120 660 

Anthracene I 140 660 

Carba.:ole 200 sso· 

Di-n-butyl ph,halate I 150 660 

Fluorcnthene I 200 660 

Pyrene I 260 660 

Butyl benzyl phthalate 150 660 

3, 3'-Dichlorobenzidine 360 1300 

Benzo{a)anthracene 130 660 

bis(2-Elhylhexy)phthalate 150 660 

Chrysene 120 660 

Di-n-octyl phthalate 170 660 

Benzo(b)fluoranthene 190 660 

Benzo(k)fluoranthene 260 660 

Benzo(a)pyrene 140 660 

lndeni>(1,2,3-cd)pyrene 120 660 

Dibenz(i!,h)anthracene 130 660 

Benzo(g, h,i)perylene 140 660 

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

b • Adopted from the PO Ls specified by Method 8270, Revision A, July 1992, and Revision 1, 
July 1992. 

c • Adopted from the CROL specified by CLP OLM01. 1. 

Page 3 of 3 
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Lockheed Analytical Servi.ces 

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 MDUa> (µg/kg) RDL(b) (µg/kg) 

Chloromethane 2 5 

Vinyl Chloride 2 5 

Bromomethane 2 5 

Chloroethane 1 5 

Trichlorofluoromethane 2 5 

Acetone 4(c) 10 

2-Chloroethyl vinyl ether 5 20 

1, 1-Dichloroethene 2 5 

Methylene Chloride 1 5 

Carbon Disulfide I 5 

Vinyl Acetate 2<c) 10 

1, 1-Dichloroethane 1 5 

2-Butanone 1 10 

trans-1 ,2-Dichloroethene 1 5 

cis-1,2-Dichloroethene 1 5 

Chloroform 2 5 

1, 1, I-Trichloroethane 2 5 

Carbon Tetrachloride 2 5 

1,2-Dichloroethane 2 5 

Benzene 2 5 

Trichloroethene (TCE) 2 5 

1,2-Dichloropropane 1 5 

Bromodichloromethane 1 5 

4-Methyl-2-pentanone 1 10 

2-Hexanone 2 10 

cis-1 ,3-Dichloropropene 1 5 

trans-1 ,3-Dichloropropene 1 5 

1, 1,2-Trichloroethane 1 5 

Toluene 1 5 

Dibromochloromethane 2 5 

Tetrachloroethene (PCE) 2 5 

Chlorobenzene 2 5 

Ethyl benzene 2 5 

m,p-Xylenes 3 5 

o-Xylene 2 5 

Styrene 1 5 
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METHODS 8240/8260 - SOLID SAMPLES 

Routine Analytes MDL'•l (µg/kg) RDL'b) (µg/kg) 

Bromoform 2 5 
. 

1, 1,2,2-Tetrachloroethane 2 5 

1,3-Dichlorobenzene 2 5 

1,4-Dichlorobenzene 2 5 

1,2-Dichlorobenzene 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 µg/kg for all the target 

compounds listed in Table 1 in Method 8260. fur the analytes that are not listed in Method 8260, such as ketones, the 
LAS RDLs are generated based on the MDL study. 

C - Calculated based on the aqueous MD Ls determined on 2/19/93 . 

1.5 



METHOD 8240/8260 - SOLID SAMPLES 

Additional Analytes MDU•> (µg/kg) RDL 

Dichlorodifluoromethane 2 5 
. 

Freon 113 2 10 

2,2-Dichloropropane 1 5 

Bromochloromethane 1 5 

l, 1-Dichloropropene 2 5 

Dibromomethane 2 5 

1,2-Dibromoethane 1 5 

1,3-Dichloropropane 1 5 

l, l, 1,2-Tetrachloroethane 2 5 

Isopropylbenzene 2 5 

1,2,3-Trichloropropane 2 5 

n-Propylbenzene 2 5 

Bromobenzene 2 5 

1,3 ,5-Trimethylbenzene 2 5 

2-Chlorotoluene 2 5 

4-Chlorotoluene 2 5 

ten-Butyl benzene 2 5 

1,2,4-Trimethylbenzene 2 5 

sec-Butylbenzene 2 5 

p-lsopropyltoluene 2 5 

n-Butylbenzene 2 5 

1,2-Dibromo-3-chloropropane 2 5 

1,2,4-Trichlorobenzene 2 5 

Hexachlorobutadiene 2 5 

Naphthalene 1 5 

1,2,3-Trichlorobenzene 2 5 

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