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EXECUTIVE SUMMARY

Tank 241-U-361 is a 36,000-gallon (136,274-liter) capacity underground reinforced-concrete tank
situated to the southwest of U-Plant within the 200-UW-I Operable Unit. This tank received low-level
uranium recovery processing waste from the 221-U Building and decontamination waste from 224-U,
from 1951 through 1967. The purpose of the tank was to settle solids within the liquid waste streams
prior to being discharged into the soil column at cribs 216-U-I and 216-U-2. Identification of the proper
method of disposition of the tank contents, and the tank itself, is necessary as part of the overall U-Plant
area closure design.

The U.S. Department of Energy prepared a focused feasibility study (DOE/RL-2003-23, Focused
Feasibility Studyfor the 200-UW-1 Operable Unit) (FFS) and the associated proposed plan
(DOE/RL-2003-24 Reissued, ProposedPlanfor the 200-UW-1 Operable Unit), which defined the
preferred remedial actions for the waste sites in the 200-UW-I Operable Unit. The FFS and proposed
plan recommended placement of an engineered barrier over the 241-U-361 Settling Tank, after the sludge
contents have been removed.

The tank currently contains approximately 27,400 gallons (104,000 liters) of waste sludge with an
additional 1,000 gallon (3,790 liters) supemate layer on top of the sludge. The sampling approach was
determined and described through the data quality objectives process and defined in an approved
sampling and analysis plan (SAP). The sampling design prescribed two supernate samples and a single
full continuous core sample, all gathered through a single tank riser. The tank contents were sampled
using push-core truck and 19-inch core segment samplers.

The tank was sampled during August and September of 2007. Two supemate samples were recovered,
but as the sludge core was advanced, only four of the seven core segments were able to be recovered.
Repeated attempts to recover deeper samples were unsuccessful and the rig was repositioned at an
alternative riser. The lower three core segments were able to be recovered at the new riser to complete
the full depth sampling of the sludge. The seven core segments were extruded and composited into two
independent sludge samples, each representing the full depth of the sludge layer as prescribed in the SAP.
The sludge is made up of 19 discernable layers, randomly alternating between bright yellow, tan, dark
brown, and black in color. The texture of the sludge ranged from sludge slurry at the supernate interface
to dry sludge at the bottom.

The samples were analyzed for the contaminants of concern (COCs) identified in the data quality
objective process, including metals, radionuclides, anions, as well as volatile and semivolatile organics
and polychlorinated biphenyl (PCBs). The sludge was also inspected for the presence of asbestos.

The supemate consists primarily of water with approximately 3.6% nitrate. The supernate contained trace
levels of some volatile and semivolatile organic contaminants, as well as low but measurable amounts of
PCBs, but only 1-butanol exists at a concentration greater than 1 mg/L. The supemate also contains
approximately 1 mg/L mercury, which would exceed Resource Conservation and Recovery Act (RCRA)
toxicity characteristic levels in the event that the supernate is generated as a separate waste stream.

The sludge layer consists of71% water, with over 12% uranium, 2.4% nitrate, and about 1% of a
1:4 tributyl phosphate in kerosene process reagent. Due to the high uranium content as well as
measurable plutonium-239/240, the total alpha concentration measured in the sludge composite samples
exceeds 50 nCi/gram. Cesium-137 and strontium-90 exist at 0.2 piCi/g and 0.7 pCi/g, respectively.
Organic compounds present at concentrations greater than 1mg/kg, in addition to the tributyl phosphate
(TBP) and kerosene, include acetone, trichloroethylene, tetrachloroethylene, I -butanol (a degradation
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product of TBP), and Aroclor-1254. Amosite asbestos fibers were also confirmed in the sludge
composite samples.

Nine specific questions were documented in the 241-U-361 DQO Final Report. Preliminary answers to
the questions were developed using the laboratory results. With no additional treatment, the supernate
would be designated as failing the toxicity characteristic [Washington Administrative Code
(WAC) 173-303-070 through -100]. No toxicity characteristic leaching procedure (TCLP) testing was
performed on the sludge, but calculations using total contaminant contents show that the sludge also has
the potential to exceed the toxicity characteristic. Conclusive determination of the toxicity characteristic
must be performed on waste streams generated following removal of tank material from the tank (point of
generation). If 241-U-361 disposition generates a waste that exhibits the toxicity characteristic, the waste
would likely require treatment beyond that necessary to remove the characteristic prior to disposal if the
RCRA Universal Treatment Standards are applicable through Land Disposal Restrictions requirements.

Other waste designation actions outside the scope of this document include listed waste determination and
performing a Washington State toxicity book designation. For determining whether the 241 -U-3 61 waste
is designated for listed waste, a diligent historical record search must be performed to determine whether
constituents came from a listed waste source. Secondly, for Washington State toxicity, if the 241-U-361
waste is not designated for listed waste or characteristic waste, a book designation for Washington State
toxicity must be performed. Both of these actions are beyond the scope of this characterization report.

The sludge is less than Class C per 40 CFR 60.55. However, the radionuclide content does not meet
either radionuclide-specific, or sum-of-the-fractions radionuclide acceptance criteria for Environmental
Restoration Disposal Facility (ERDF). In addition total uranium and technetium-99 total curie inventory
exceed ERDF "trigger" levels. Therefore the sludge would require a case-specific review to determine
ERDF acceptability. The sludge contains asbestos and would require management in accordance with
40 CFR 61.140 through 40 CFR 61.157. The sludge PCB content is below the 500 ppm ERDF criterion
and the 50 ppm threshold for 40 CFR 761 regulation. The 241-U-361 supernate represents free liquid that
would be restricted from ERDF disposal without treatment. Based on the laboratory data, the sludge
would not fail any other general ERDF waste acceptance criteria.

In general, the data quality was found to be adequate for use in evaluating disposition alternatives.
However, two data quality issues deserve note. The logistics of the field sampling resulted in most of the
sludge samples exceeding holding times. In addition, high levels of uranium and kerosene resulted in
elevated detection limits for a number of COCs, sometimes in excess of regulatory decision levels.
Although these two issues might represent potentially significant impact to some COC evaluations, they
do not preclude the use of the data set to answer the decision statements from the DQO.

The remainder of the project quality-control data, including field blanks, laboratory blanks, spikes,
replicates, tracers, internal standards and surrogates, all adequately met performance criteria presented in
the approved project sampling and analysis plan.
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tentatively-identified compounds
Universal Treatment Standards
Washington Administrative Code
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METRIC CONVERSION CHART

Into metric units Out of metric units

If you know Multipy by To get If ouknow Multiply by To get
Length Length

inches 25.40 millimeters millimeters 0.03937 inches
inches 2.54 centimeters centimeters 0.393701 inches
feet 0.3048 meters meters 3.28084 feet
yards 0.9144 meters meters 1.0936 yards
miles (statute) 1.60934 kilometers kilometers 0.62137 miles (statute)

Area Area
square inches 6.4516 square square 0.155 square inches

centimeters centimeters
square feet 0.09290304 square meters square meters 10.7639 square feet
square yards 0.8361274 square meters square meters 1.19599 square yards
square miles 2.59 square square 0.386102 square miles

kilometers kilometers
acres 0.404687 hectares hectares 2.47104 acres

Mass (weight) Mass (weight)
ounces (avoir) 28.34952 grams grams 0.035274 ounces (avoir)

pounds 0.45359237 kilograms kilograms 2.204623 pounds (avoir)
tons (short) 0.9071847 tons (metric) tons (metric) 1.1023 tons (short)

Volume Volume
ounces 29.57353 milliliters milliliters 0.033814 ounces
(U.S., liquid) (U.S., liquid)
quarts 0.9463529 liters liters 1.0567 quarts
(U.S., liquid) (U.S., liquid)
gallons 3.7854 liters liters 0.26417 gallons
(U.S., liquid) (U.S., liquid)
cubic feet 0.02831685 cubic meters cubic meters 35.3147 cubic feet
cubic yards 0.7645549 cubic meters cubic meters 1.308 cubic yards

Temperature Temperature
Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit

then 9/5ths, then
multiply by add 32
5/9ths

Energy Energy
kilowatt hour 3,412 British thermal British thermal 0.000293 kilowatt hour

I unit unit

kilowatt 0.94782 British thermal British thermal 1.055 kilowatt
unit per second unit per second

Force/Pressure Force/Pressure
pounds (force) 6.894757 kilopascals kilopascals 0.14504 pounds per

per square inch suareinch
06/2001

Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Third Ed., 1993, Professional
Publications, Inc., Belmont, California.
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CHARACTERIZATION REPORT FOR THE 241-U-361 SETTLING TANK
IN THE 200-UW-1 OPERABLE UNIT

1.0 INTRODUCTION AND PROJECT DESCRIPTION

1.1 Project Scope

The scope of the 241-U-361 Settling Tank Characterization includes sampling of the 241-U-361 Settling
Tank to aid in decision making associated with disposition of the tank contents. The 24 1-U-361 tank
exists to the southwest of the 221-U canyon building in the 200-UW-1 Operable Unit (OU) in the
200 West Area of the Hanford Site (Figures 1-1 and 1-2). According to the 241-U-361 Data Quality
Objectives Final Report (D&D-28702, Revision 1, Data Quality Objectives Summary Reportfor the
241-U-361 Settling Tank), two options currently exist for tank contents disposition: removal of contents
or in-situ stabilization and disposal. The 241-U-361 Tank (Figure 1-3) contents must be dispositioned
before the proposed engineered barrier is installed over the tank and the 216-U-I and 216-U-2 Cribs.
Removal or stabilization of the tank contents is an early step in remediation for this waste site. After
additional characterization of the 216-U-1 and 216-U-2 cribs, an engineered surface barrier is planned to
be designed and placed over the tank and adjacent cribs, and will serve as the final remedial action for the
tank and cribs (see Figure 1-2).

Overall activities for the 241-U-361 Settling Tank Evaluation project include the following.

* Tank interior inspection. Inspection of the tank interior (to aid in determining integrity); and
inspection of tank contents to verify process knowledge (e.g., depth of sludge, presence of supernate).

" Health and safety sampling. Data collection for tank headspace vapors and radiological dose rates to
ensure that health and safety requirements are met before the tank contents are sampled.

* Waste characterization sampling. Data collection for waste materials (i.e., sludge and liquid) to
ensure compliance with the receiving facilities' waste acceptance criteria, or to ensure compliance
with the regulatory requirements for in-situ stabilization and disposal.

* Engineering evaluation. Development of an engineering evaluation to determine based on the results
of the waste characterization sampling results, the preferred method for disposition of the tank
contents. This evaluation will be conducted independently of the data quality objective (DQO)
process; however, it is mentioned here to provide an overall understanding of the project scope.

The first two activities have been performed and are documented in the Phase I Final Report
(D&D-32500, 241-U-361 Settling Tank Phase I Final Report (Video and Dose Readings)). The third
activity has also been accomplished and is the subject of this report. The engineering evaluation is the
final step remains for completion of the 241-U-361 Settling Tank Evaluation Project.

1-1
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Figure I-1. Hanford Site and Washington State.
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Figure 1-3. 241--U-361 Settling Tank.
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1.2 Project Goals

The goals of this project, as listed in the 241-U-361 DQO Summary Report, are:

(1) use historical and process knowledge to the maximum extent practical to identify the chemical and
radiological hazards within the 241-U-361 Settling Tank;

(2) determine if existing data are sufficient to characterize waste materials for disposal in place, or at the
Environmental Restoration Disposal Facility (ERDF) and Effluent Treatment Facility (ETF);

(3) identify the waste streams, including the sludge and supernate, that will be dispositioned;

(4) establish sampling and analytical requirements for additional characterization of the tank contents;

(5) determine, based on results of the characterization effort, which disposition option is most feasible;
and

(6) perform all activities in a manner that is protective of human health and the environment.

Items (1)-(3) were documented in the 241-U-361 DQO Final Report (D&D-28702). Based on that report,
a sampling and analysis plan (SAP) (DOE/RL-2006-34, Revision 1, Sampling andAnal sis Planfor the
241-U-361 Settling Tank within the 200-UW- I Operable Unit), was generated. Samples of 241-U-361
headspace, supernate liquid, and sludge were collected and analyzed in accordance with the SAP
[Item (4)]. This characterization report documents the results of the 241--U-361 tank sample analysis and
the evaluation of the tank characterization results against project decision statements. Item (5) will be

1-4
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conducted using the data and data analysis provided in this characterization report. All field work was
conducted in accordance with item (6).

1.3 241-U-361 Settling Tank Description

The 241-U-361 Settling Tank is located southwest of the 221-U Facility, north of 16th Street.
The 216-U-I and 216-U-2 Cribs and the 241-U-361 Settling Tank are collocated in a common
radiologically-controlled area that is posted with Underground Radioactive Material Area signs. The tank
is posted with Inactive Miscellaneous Underground Storage Tank signs. The 24 1-U-361 Settling Tank
was constructed in 1944-1945 and had an adjacent reverse well. However, the reverse well was never
used and, in December 1949, the inlet lines to the well were cut and plugged. The 241-U-361 Settling
Tank waste line was then extended to the 216-U-1 and 216-U-2 Cribs. The 241-U-361 Settling Tank is a
circular underground settling tank 6.1 m (20 ft) in diameter by 5.8 m (19 ft) in height, constructed of
15 cm (6 in.) steel reinforced pre-stressed concrete. The top of the tank is approximately 2 m (6 ft) below
grade, and several vents and risers penetrated the ground surface. The bottom of the tank is located
approximately 7.6 m (25 ft) below grade.

The tank received liquid waste from 1952 thought 1967. Table 1-1 summarizes the source of waste
streams and time frame.

Table 1-1. Contributions to 241-U-361 Tank.
(from WHC-SD-EN-ES-040)

Waste Stream Source Time Frame
Cell Drainage from Tank 5-6 221-U 1952 - 1957
U0 3 Conversion Waste 224-U 1957 (one month)
276-U Solvent Scrubbing Waste 276-U 1957 (one month)
U0 3 Equipment Decontamination 224-U 1957 - 1967

The U Plant wastes flowed from the 241-U-361 Settling Tank to the 216-U-i Crib (which lies 26 m
[85 ft] to the west), and then to the 216-U-2 Crib.

In the spring of 1953, organic wastes and cell drainage from the TBP (tributyl phosphate) process in the
221-U Facility and waste from the 224-U Building overflowed to the ground by way of the
241-U-361 Settling Tank risers and 216-U-1 and 216-U-2 Crib vents. Contamination readings of
11.5 rad/h at a distance of 7.6 cm (3 in.) were reported over an area of approximately 4.6 m2 (50 ft2).
In 1953, decontamination was attempted. The area was backfilled, delineated by a wooden fence, and
posted with Radiation Zone signs. In 1992, the area was surface stabilized by scraping the contaminated
surface soil and consolidating it near the 241-U-361 Settling Tank. The contaminated soil was covered
with 46 to 61 cm (18 to 24 in.) of clean backfill. The surface surrounding the 241-U-361 Settling Tank
was covered with a stabilizer. In 1994, contamination was found on the surface again, presumably caused
by insect intrusion.

The project has historical characterization data (BHI-00033, Surface andNear Surface Field Investigation
Data Summary Report for the 200-UP-2 Operable Unit; BHI-00034, Borehole Summary Report for the
200-UP-2 Operable Unit, 200 West Area; and BHI-O10 18, Environmental Restoration Contractor
Management Plan for Inactive Miscellaneous Underground Storage Tanks [IMUSTs]) associated with the
past investigations pertaining to the 216-U-I and 216-U-2 Cribs. The data were used to establish the
primary sources of contamination and to support the determination of the list of contaminants of potential
concern (COPC). These data are analyzed in DOE/RL-2003-23, Focused Feasibility Studyfor the
200-UW-I Operable Unit and also in the 241-U-361 DQO Summary Report.

1-5
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2.0 TANK INSPECTION AND PRELIMINARY SAMPLING

2.1 Phase I inspection

On December 5, 2006, the interior of the 241-U-361 tank was inspected and videotaped, and the tank
headspace was sampled (CH2M HILL 2006). The vapor sampling was conducted using a direct-reading
Rae photoionization instrument with a 10.6 e.V. lamp.

The tank inspection noted more supernate than had been previously noted, and that the tank interior, and
riser #4 condition was acceptable for use as a tank contents sampling location. There was no removable
contamination on the riser flange or inside the top 6 inches of the riser and no detectable dose rates over
the open riser. A dose rate of less than 150 mR/hr was measured near the supernate surface within the
tank.

Tank vapor was sampled at 5 ft inside the riser. The tank atmosphere was found to be 18% oxygen, and
was 3% LEL (Lower Explosive Limit). Volatile organic carbons were detected at 35 parts per million
(ppm). The breathing space of workers performing the inspections read from 57-1900 parts per billion
(ppb).

Results of the 241-U-361 Phase I work including interior inspection and vapor sampling are documented
in 241-U-361 Settling Tank Phase I Final Report (Video and Dose Readings) (D&D-32500).

2.2 Additional Vapor Sampling Results

In addition, during 241-U-361 sampling activities, the tank headspace vapor was sampled in a Tedlar*
bag via the sampling truck drill string purge. The bag contents were analyzed using a field-portable gas
chromatograph/mass spectrometer (GC/MS) (memo Zabel to Bean, et al., 9/26/07) (CH2M HILL 2007).
The results (Table 2-1) confirmed the presence of some chlorinated hydrocarbons and kerosene-range
petroleum hydrocarbons.

Table 2-1. Field GC/MS Sampling of Drill String Purge Vapor.
(from CH-2M HILL 2007).

Compound Concentration in vapor (ppm) OEL, 8 hr TWA (ppm)
1,1,1-Trichloroethane 0.1 350
Trichloroethylene 0.1 10
Tetrachloroethylene 1 25
Petroleum hydrocarbons 8 to 80 200
Note: Petroleum hydrocarbon compounds positively identified include decane, 3- and
4-methyldecane, undecane, dodecane, and decahydromethylnaphthalene.

Tedlar* is a registered trademark of E. I. du Pont de Nemours and Company.

2-1
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3.0 SAMPLE ANALYSIS RESULTS

3.1 Field Sampling

Tank 241-U-361 was sampled during August and September, 2007, using a push-mode sampling truck
and 19-inch core samplers. The sampling design consisted of two grab samples from the tank supernate
layer, and a full-length core sample, made up of individual 19-inch core segments, taken from a single
riser. The design was performed with the exception that the entire core length was distributed between
two riser locations. The sludge depth was found to be 11.08 feet, with approximately 5.5 inches of
supernate on top. Sampling of the supernate and first four segments (6.33 feet of total sampled sludge
depth) was accomplished from riser 4 without issue. The next segment was unable to be recovered.
Several attempts were made to recover sludge at this depth, and at greater depth, without success.
The drill string was able to be pushed, but the samplers did not recover any sludge and when the samplers
were recovered, the plungers were unlocked, but still in the "down" position, indicating that vacuum was
maintained as the plungers were retracted. The sampling team speculated that an object or some material
was encountered that blocked sludge from entering the sampler. At one point, the entire drill string was
retracted from the riser, and redeployed after 12 hours of letting the tank contents "re-settle." Sludge
samples were still unable to be recovered below 6.33 feet in depth from riser 4.

The project team decided to move to another riser to continue the core sampling. Logistically, riser 5,
located 180 degrees across the tank from riser 4, was the easiest to access. The sampling truck was
moved to the new riser, and recovered the final 3 samples, beginning at the 6.33' depth and extending to
the bottom of the tank.

Sixteen individual samples were generated during the 241 -U-361 Tank sampling campaign. These
included:

* Two supernate samples
* Seven sludge core segments
* Seven field blanks.

In addition, four empty samplers were submitted to the laboratory. These samplers represented core
segments from the lower half of the tank at riser 4 that were unable to be collected. The reason for the
sampler failure is presumed due to some unknown obstruction or condition within the tank.

All core samples, whether containing liquid or solid samples, were loaded into transportation casks and
transported by truck to the laboratory. The casks were allowed to be retained in the field for a maximum
of 48 hours in order to optimize the loading of the transportation truck.

All samples were accompanied by chain-of-custody documentation which provides information on the
sample.

3.2 Core segment Extrusion, Composite Sample Preparation, and Laboratory Subsampling

3.2.1 Extrusion

Samplers were received by 222-S within transportation casks. The samplers were withdrawn from the
casks and loaded into a hot cell equipped with an extrusion apparatus. The sampler was placed
horizontally onto an extrusion tray. The sampler's plunger was held stationary while the sampler barrel
was retracted. The sampler contents were deposited onto the extrusion tray as the barrel was retracted.
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Any free liquid associated with the sample was collected in a jar through a small drain on the end of the
tray.

After extrusion, the segment sample was visually observed, segregated into visible strata, measured,
weighed and placed in to sample jars. Photographs of each segment sample are contained in Appendix A.

3.2.2 Composite Sample Preparation

Two sludge composite samples were generated in the 222-S hot cell. Samples of each strata were
combined in a weighted average to generate a weight-averaged composite sample, representative of the
entire depth of the core.

To accomplish this, laboratory technicians gently stirred each stratum sample to achieve visual
homogeneity then weighed out the appropriate mass of material into the composite jar. When each
composite jar was filled, it was also gently stirred with a spatula to visual homogeneity. Then the
composite was subsampled for volatile organic analysis.

Subsequent to this subsampling, the composites were vigorously homogenized using a tissue
homogenizer. Subsamples for the remaining tests were then generated from each composite jar, loaded
out of the hot cell, and distributed to the laboratory for the various chemical analysis.

Details of the composition and stratum contributions are documented in the ATL laboratory report
(D&D-36146).

3.3 Laboratory Analytical Results

The two supemate samples were processed by the laboratory as duplicate supernate samples.

The seven sludge core segments were individually extruded and individual strata were identified, and
segregated into individual sample jars. Two independent composite samples were generated, each
representing a mass-weighted combination of each stratum within the entire length of the sludge core.

Five of the field blanks were processed by the laboratory. Two of the collected field blanks were
associated with core samplers with zero sample recovery, and were discarded.

Approximately 1,000 individual data results were reported by the laboratory, of which approximately
75% were supporting quality control (QC) data.

Table 3-1 shows the analytical results for each of the contaminants of concern (COC) in the two
241-U-361 supernate samples.

Table 3-2 shows the analytical results for each of the COCs in the two 241-U-361 sludge composites.

The data qualifiers associated with each result are also included in Tables 3-1 and 3-2. These qualifiers
were applied by the laboratory and indicate where either some element of laboratory QC did not meet
SAP criteria, the result exceeded the calibration range, the result should be considered an estimated value,
or the parameter was not detected. A detailed presentation of the SAP QC requirements is presented in
section 4.1. A detailed discussion of the QC performance and its impact on the 241-U-361 data is
presented in Section 4.2.
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Table 3-1. Chemical Anal sis of 241-U-361 Supernate Samples.
Analyte Units Sample 1 Sample 2

Percent water % w/w 95 94.9

pH pH units 7.18 6.78

Specific Gravity g/ML 1.026 1.03
ANIONS
Fluoride Pg/mnL 3.13 J 2.72 J

Chloride uj/mL 264 J 255 J

Nitrite g/mL 496 486

Bromide pg/mL <265 U <265 U

Nitrate ig/mL 35600 35700
Sulfate pg/mL 414 J 525 J

METALS
Silverpg/mL 0.271 J 0.335 J

Arsenic pg/mL <1.20 U <1.20 U

Barium pgimL <0.100 U <0.100 U

Cadmium pgImL 0.738 J 0.768 J

Chromium pg/mL <0.1 U <0.100 U

Copper gg/mL <0.100 U 0.1 J

Lithium jg/mL <0.200 U 4.26

Nickel pg/mL 16.2 19.3

Lead pg/mL <1.00 U <1.00 U
Selenium pg/mL <2.00 U <2.00 U

Mercury .g/mL 1.03 1.07
Strontium Pg/mL 77.8 77.1
Uranium pg/mL 31 24.3

RADIONUCLIDES
Co-60 pCi/mL 8.94E-06 7.75E-06
Cs-137 gCi/mL 8.07E-03 8.09E-03

Eu-154 ACi/mL <1.12E-05 U <1.18E-05 U

Eu-155 pCi/mL <4.19E-05 U <4.58E-05 U
U-233 gg/mL <2.5E-04 U <2.50E-04 U
U-234 pg/mL 2.06E-03 1.79E-03
U-235 pg/mL 0.217 0.198
U-236 pg/mL 8.16E-03 7.54E-03

U-238 pg/mL 31.2 28.6

Tc-99 pCi/mL 3.12E-03 3.23E-03
Am-241 gCi/mL <2.54E-06 U <2.36E-06 U

Np-237 gCi/mL <1.82E-05 U <1.82E-05 U
Pu-239/240 pCi/mL <1.96E-06 U <1.63E-06 U
Pu-238 pCi/mL <1.96E-06 U <1.63E-06 U

Sr 89/90 pCi/mL 0.457 | 0.455

VOLATILE ORGANIC COMPOUNDS
COC

Acetone | pg/L. 77.3 BJ 171 B

Carbon Disulfide Rig/L | <0.750 U <0.750 U
Bromomethane pg/L <2.45 U <2.45 U
Chloromethane pg/L <1.55 U <1.55 U
2-butanone ig/L 9.69 J 22.5 J
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Table 3-1. Chemical Analysis of 241-U-361 Supernate Samples.
Analyte Units Sample 1 Sample 2

Methylene Chloride pg/L <0.850 U 1.27 1
Tetrachloroethene pg/L 64.3 143
Toluene pg/L 0.741 1 0.961 J
Hexane pg/L <1.35 U <1.35 U

METHOD-BASED ANALYTES
11,,1 -Trichloroethane pIg/L 13.8
1,1-Dichloroethene pWL <0.850 U <0.850 U
1-Butanol pg/L 1060 1
2-Hexanone pA/L
2-Pentanone pg/L
Hexone Itg/L,
Benzene A/L <0.800 U <0.800 U
Chloroform pg/L 4.65.
Chlorobenzene pWL <0.550 U <0.550 U
Ethylbenzene pg/L
Xylenes (total) pg/L
Total Trihalomethanes pg/L 4.65 1
Tetrahydrofuran pig/L 11 J
Trichloroethene 5.18 J 16.5
o-Xylene pg/L
SEMI-VOLATILE ORGANIC COMPOUNDS

COC
1,4-dichlorobenzene pg/L <103 U <103 U
Acenaphthene pg/L <177 U <177 U
Bis(2-ethylhexyl) phthalate gg/L 1250 1 <359 U
2-Chlorophenol pg/L <167 U <167 Ubc

Di-n-butyl phthalate g/L <104 U <104 U
Pentachlorophenol pg/L <57.2 U <57.2 U
Pyrene pg/L <111 U <111 U

TBP pg/L 9540 12500
Benzoic acid pg/L <408 U <408 U

METHOD-BASED ANALYTES
1,2,4-Trichlorobenzene Pg/L <179 U <179 U
2,4-Dinitrotoluene pg/L <94.5 U <94.5 U
4-Chloro-3-methylphenol pg/L <122 U <122 Ub
N-Nitroso-di-n-dipropylamine p/L <167 U <167 U
Phenol pg/L <158 U <158 Ub
4-Nitrophenol pg/L <86.4 U <86.4 U
POLYCHLORINATED BIPHENYLS
Aroclor 1016 RpL <18.9 U <18.9 U
Aroclor 1221 lig/L <3.55 U <3.55 U

Aroclor 1232 pg/l <3.20 U <3.20 U
Aroclor 1242 pg/L <6.30 U <6.30 U
Aroclor 1248 pg/L <3.55 U <3.55 U
Aroclor 1254 | g/L 7.7 1 21.4
Aroclor 1260 pg/L <14.3 U <14.3 U
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Table 3-1. Chemical Analysis of 241-U-361 Supernate Samples.
Analyte Units Sample 1 | Sample 2

Qualifiers:
U = Result is less than the calculated detection limit
J = Result should be considered an estimated value
B = Analyte detected in the sample and in the method or prep blank at >5% of the reported analyte concentration
E = Analyte concentration exceeded the calibration range
b = Matrix spike or matrix spike duplicate outside SAP limits (+/- 30%) and the spike concentration was >25% of

the reported analyte concentration
c = Relative percent difference between duplicate samples exceeded SAP limits (+/-30%)

Table 3-2. Results of Chemical Analysis of 241-U-361 Sludge Samples.

Analyte Units Composite 1 Composite 2

Percent water % w/w 71.1 71

H pH units 8.10 8.10

Bulk Density g/mL 1.27 Q 1.26 Q
Asbestos present

ANIONS
Fluoride PR/R 594 658
Cbloride pg/g 215 218 _

Nitrite pg/g 2190 B 2280 B

Bromide pg/g 328 J 425 J

Nitrate Pg/g 23700 23700

Sulfate Pg/g 904 3 944 1

ETALS
Silver pg/g 138 cf 104 cf

senic pg/g <56.4 U <57.1 U

arum 49.3 49.8

Cadmium pg/g <4.70 U <4.76 U
Chromium 3g/g 371 363

Copper pg/9 59.4 60.3
Lithium pg/g 49.3 J 49.5 J

Nickel pg/g 252 264

Lead pg/g 823 795
Selenium pg/g <94.0 U <95.2 U

Mercury g/g 3.72 3.5
Strontium pg/g 494 488

ranium pg/g 124000 f 124000 f

RADIONUCLIDES
Gross alpha FCi/g 0.0672 0.0622

0-60 pCi/g <4.87E-03 U <4.74E-03 U

-s-137 pCi/g 0.245 0.216

u-154 gCi/g <0.0140 U <0.0142 U

Eu-155 PCi/g <8.14E-03 U <8.46E-03 U

U-233 pg/g <0.0244 U <0.0251 U

U-234 6.68 1 1 6.61
U-235 pg/g 810 803
U-236 pg/g 14.3 14.7

U-238 pg/g 123000 _ 123000
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Table 3-2. Results of Chemical Analysis of 241-U-361 Sludge Samples.
Analyte Units ( Composite 1 Composite 2

Tc-99 RCi/g 0.0123 0.0125
Am-241 pCi/g 2.36E-03 2.24E-03
Np-237 PCi/g <0.00435 U <0.00331 U
Pu-239/240 ACi/g 0.0239 0.0224
Pu-238 ACi/g <1.13E-03 U <1.1E-03 U
Sr 89/90 pCi/g 0.651 0.655
VOLATILE ORGANIC COMPOUNDS

COC
Acetone gg/Kg 1270 J 677 J
Carbon Disulfide pg/Kg <0.50 U <0.475 U
Bromomethane pig/Kg <1.63 U <1.55 U
Chloromethane pg/Kg <1.03 U <0.981 U
2-butanone pg/Kg 290 121
Methylene Chloride pg/Kg 4.38 J 1.53 J
Tetrachloroethene pg/Kg 3450 2670
Toluene gg/Kg 52.6 12.6
Hexane pg/Kg 17.2 J 1.81 J

METHOD-BASED ANALYTES
1,1,1-Trichloroethane g/kg 260 E 42
1,1-Dichloroethene pg/kg 5.97 B 1.66 J
1-Butanol pg/kg 49300 E 13400 E
2-Hexanone gg/kg 69.4 b, c 17.9 J
2-Pentanone ig/kg 173 54.2
Iexone pg/kg 216 E 53.4 -

Benzene pg/kg 2.73 J 0.778 1
Chloroform pg/kg
Chlorobenzene jg/kg <0.367 Uc <0.348 U
Ethylbenzene pg/kg 50 5.31
Xylenes (total) pg/kg 123 E 48
Total Trihalomethanes pg/kg
Tetrahydrofuran pg/kg 258 1 758 E
Trichloroethene pg/kg 144 E 26.3
o-Xylene ig/kg 200 E 20
SEMI-VOLATILE ORGANIC COMPOUNDS

COC
1,4-dichlorobenzene pg/kg <7840 DU <7760 DU
Acenaphthene g/kg <8120 DU <8030 DU
Bis(2-ethylhexyl) phthalate pg/kg <117000 DU <115000 DU
2-Chlorophenol pg/kg <7660 DU <7580 DU
Di-n-butyl phthalate pg/kg <52700 DU <52200 DU
Pentachlorophenol ig/kg <6290 DUb <6220 DU
Pyrene pg/kg <8040 DUb <7960 DU
TBP pg/kg 12190000 DJ 2020000 DJ
Benzoic acid jig/kg <45600 DU <45200 DU

METHOD-BASED ANALYTES
1,2,4-Trichlorobenzene pg/kg <7610 DU <7530 DU
2,4-Dinitrotoluene pg/kg <8370 DU <8280 DU
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Table 3-2. Results of Chemical Analysis of 241-U-361 Sludge Samples.
Analyte Units (1 Composite 1 Composite 2

4-Chloro-3-methylphcnol pg/kg <7860 DUb <7770 DU
N-Nitroso-di-n-dipropylamine pg/kg <7510 DU <7430 DU
Phenol pg/kg <7720 DU <7630 DU
4-Nitrophenol pgg <7440 DUb <7370 DU
POLYCHLORINATED BIPHENYLS
AroclorlO16 pg/Kg <510 DU <393 DU
Aroclor 1221 pg/Kg <84.2 DU <65.0 DU
Aroclor 1232 tg/Kg <143 DU <110 DU
Aroclor 1242 pg/Kg <341 DU <263 DU
Aroclor 1248 pg/Kg <193 DU <149 DU
Aroclor 1254 pg/Kg 9600 D 8330 D

Aoor 1260 pg/Kg <200 DU <154 DU
OTHER ORGANIC ANALYSES
Verosene (NPH) mg/Kg 8470 D 6740 DJ
0) All results are for the sample as received except for Aroclors, which are reported on a dry weight basis.

Qualifiers:
B = Analyte detected in the sample and in the method or prep blank at >5% of the reported analyte concentration
D = Result for an organic analyte was reported from a dilution
E = Analyte concentration exceeded the calibration range
J = Result should be considered an estimated value
Q = Result is qualitative only
U = Result is less than the calculated detection limit
b = Matrix spike or matrix spike duplicate outside SAP limits (+/- 30%) and the spike concentration was >25% of

the reported analyte concentration
c = Relative percent difference between duplicate samples exceeded SAP limits (+/-30%)
f = Matrix spike recovery was outside the SAP limits (+/- 30%), but serial dilution results met the internal

laboratory QC requirements

3.3.1 Method-Based Parameters

The laboratory provided analytical results for a number of volatile and semivolatile organic compounds
that were not specifically identified as COCs. These are compounds for which the method is typically
used, and which are included in calibration cocktails used to perform the method. These results are
opportunistic in that the results are available within the production approach of the laboratory, even
though they were not specifically identified as compounds of interest.

Volatile compounds reported as method-based parameters include 1,1,1 -trichloroethane, 1 -butanol,
2-hexanone, 2-pentanone, hexone (methyl isobutyl ketone), 1,1-dichloroethene, benzene, chlorobenzene,
chloroform, ethylbenzene, xylenes (total), and o-xylene, tetrahydrofuran, total tribalomethanes, and
trichloroethene

Semivolatile compounds reported as method-based parameters include 1,2,4-trichlorobenzene,
2,4-dinitrotoluene, 4-chloro-3-methylphenol, N-nitroso-di-n-dipropylamine, phenol, and 4-nitrophenol.

These results are supported by the same QC as the COC compounds and are flagged as appropriate.
The method-based parameter results are included in Tables 3-1 and 3-2.
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3.3.2 Tentatively-identified compounds

In addition to the specifically-requested volatile and semivolatile organic compounds, and the
method-based parameters, the laboratory was directed to identify tentatively-identified compounds (TIC)
in the 241-U-361 samples. These compounds are ones which are abundant enough to provide an
analytical signal to the GC/MS, but are not recognized as one of the calibrated constituents. In some
cases, positive identification of the TIC can be provided by examination of the mass spectrum and
comparison to various approved mass spectrum libraries. Where positive compound identification is not
possible, sometimes general compound type (e.g., hydrocarbon) may be possible.

The 241-U-361 samples contained significant quantities of kerosene, which is composed of scores of
individual hydrocarbon compounds of various carbon length and geometry. Most of the identified TICs
were unidentifiable or identifiable only as miscellaneous hydrocarbon compounds. Some nitrated
phenolic compounds were detected. However, the laboratory believes that these compounds may have
been generated during a sample preparation acidification step, given the very high nitrate levels in the

sample. Several field blanks exhibited low levels of difluorodichloromethane (a Freon* compound).
Most of the remaining TICs were consistent with the presence of kerosene and added no new information
to the report. All TIC results are shown in the laboratory report data tables (Appendix A) but are not
included in the data summaries within this section.

3.4 Tank Inventory

The 241-U-361 tank geometry and as-built details are shown in Hanford Site Drawing H-2-1749. Using
the dimensions and elevation details, along with the zip-cord readings performed on July 17, 2007, the
tank supernate volume is 1002 gal (3794 L) and the sludge volume is 26,400 gal (100,000 L) (see
Table 3-3 for volume calculation details). Volume, weight and curie inventory for major constituents are
calculated based on this volume and also shown in Table 3-3. Note that only constituents included in the
241 -U-361 tank COC listing were included in the inventory. Major inorganic constituents may be present
(e.g., Fe, Na, Si, carbonate, etc) and are included in the "other" category.

The tank sludge and supernate volume have been estimated several times in the past. The overall tank
contents level has remained fairly constant for the past 20 years. In 1985 contents level was estimated at
141.5 inches; in 1994 it was measured at 142 inches and this sampling campaign measured 141.25 inches.
The sludge seems to have settled as previous measurements indicated less than 2 inches of supernate,
where this project measured the supernate layer as 5.5 inches thick.

Tank inventories of Sr-90 and Cs- 137 in excess of 1,000 curies have been estimated based on historical
data (WHC-SD-EN-ES-040). The current data show much lower inventories of these radionuclides.
It appears that the Sr-90 and Cs-I 37 are enriched in the near-surface sludge, based on a much higher
doserate measured for the uppermost sludge sample. Historical samples may have been restricted to the
upper layers of the sludge. This may have accounted for the high Cs-137 and Sr-90 inventory estimates,
if these concentrations were assumed to be consistent throughout the sludge.

Historically, total uranium estimates for tank 241-U-361 have been reported in a range from 4,000 to
69,000 kg. The current sample results produce'a total uranium inventory estimate of 15,800 kg.

Freon is a registered trade name of E. I. du Pont de Nemours and Company.

3-8



D&D-36428, REV 0

Table 3-3. 241-U-361 Settling Tank Inventory "
Constituent Units Supernate Sludge Total

Total Volume L 3794 100056 103850
Total Mass Kg 3907 127071 130979
Major Constituents
Water Kg 3716 90220 93936
Uranium (total) Kg 0.12 15757 15757
Nitrate Kg 140 3012 3152
Sulfate Kg 2.05 120 122
Kerosene Kg <0.1 1076 1076
TBP Kg <0.1 278 278
Tetrachloroethylene Kg <0.1 0.44 0.44
1-Butanol Kg <0.1 6.26 6.26
Other constituents Kg 54 16601 16655
Radionuelides
U-234 Ci 4.96e-5 5.36 5.36
U-235 Ci 1.81e-6 0.226 0.226
U-236 Ci 2.03e-6 0.121 0.121
U-238 Ci 4.02e-5 5.31 5.31
Pu-239/240 Ci <7.44e-6 3.04 3.04
Am-241 Ci <9.64e-6 0.310 0.310
Sr-90 Ci 1.76 84.1 85.9
Cs-137 Ci 0.031 31.1 31.1
Co-60 Ci 3.21e-05 <1.0 <1.0
Tc-99 Ci 0.0123 1.59 1.60
"lank Volume Calculations:
Tank OD - 20' 10" (H-2-1749)
Wall thickness - batters from 5"
Tank ID = 19'11"= 19.917'
Radius = 9.9585'

at top to 6" at bottom - use 5.5"

Depth to supernate layer from top of riser 4 (measured July 07) = 11'5" = 11.42'
Depth to sludge layer from top of riser 4 (measured July 07) = 1'101/2" = 11.85'
Depth from top of riser 4 to bottom of tank (H-2-1749) = 694.90-671.71 = 23.19'
Depth of sludge layer= 23.19 - 11.85 = 11.34'
Depth of supernate layer = 5 1/2" = 0.43'
Total depth of tank contents = 23.19 - 11.42 = 11.77'

Volume of supernate = (0.43)(pi)(9.9585)**2 = 133.97cu. ft. = 1002gal = 3794L
Volume of sludge = (1 1.34)(pi)(9.9585)**2 = 3533 cu ft = 26431gal = 100056L
Total contents = (1 I.77)(pi)(9.9585)**2 = 3667 cu ft = 27433gal = 103849L

1 cubic foot = 7.481 gal
1 cubic foot = 28.32 Liters
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4.0 DATA QUALITY ASSESSMENT

In accordance with the 241 -U-361 SAP (DOE/RL-2006-34), no formal third-party validation was
performed. However, the 241-U-361 data were evaluated and assessed by personnel independent of the
actual sampling and analytical performance.

The U.S. Environmental Protection Agency (EPA) Data Quality Assessment (DQA) process was used to
evaluate the quality and usability of the 241-U-361 data to answer the DQO decision statements.
The DQA process compares completed field sampling activities to those proposed in corresponding
sampling documents and provides an evaluation of the resulting data. The purpose of the data evaluation
is to determine if quantitative data are of the correct type and are of adequate quality and quantity to meet
the project DQOs. The EPA DQA process, EPA/600/R-96/084, Guidancefor Data Quality Assessment
(EPA 2000), identifies five steps for evaluating data generated from this project:

Step 1. Review Data Quality Objectives and Sampling Design. This step requires a comprehensive
review of the sampling and analytical requirements outlined in the project-specific DQO summary report
and SAP. An evaluation of the sampling design and its field implementation is also performed here. This
step is documented in Section 4-1.

Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the actual
quality assurance (QA)/QC achieved (e.g., detection limits, precision, accuracy, completeness) and the
requirements determined during the DQO. This step is documented in Section 4-2.

Step 3. Select the Statistical Tests. Using the data evaluated in Step 2, select appropriate statistical
hypothesis tests or graphical data analyses and justify this selection. This step is documented in
Section 4-3.

Step 4. Verify the Assumptions. Assess the validity of the data analyses by determining if the data
support the underlying assumptions necessary for the analyses or if the data set must be modified
(e.g., transposed, augmented with additional data) before further analysis. If one or more assumptions is
questioned, return to Step 3. This step is documented in Section 4-4.

Step 5. Draw Conclusions from the Data. The data are used to address each of the decision statements
developed during the DQO process. This step is documented in Section 4-5.

4.1 STEP 1 - Review Data Quality Objectives and Sampling Design

4.1.1 241-U-361 Settling Tank Contaminants

The 241-U-361 list of Contaminants of Concern (COC) was developed within the 241-U-361 DQO
Process (D&D 28702). The DQO team identified all the possible contaminants of potential concern
(COPC), based primarily on historical process operation information and existing field data. This
relatively large COPC list was then evaluated to exclude contaminants based on sampling data (i.e.,
remedial investigation data), practical factors (e.g., short radionuclide half-life, process knowledge) and
risk information (i.e., toxicological criteria or low/absent risk). Table 4-1 presents the final 241-U-361
COCs.
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Table 4-1. Tank 241-U-361 Contaminants of Concern (from D&D 28702).
Nonradioactive COCs Nonradioactive COCs Radioactive COCs

1,4-Dichlorobenzene Lead Americium-241
2-Butanone Mercury Cesium-137
2-Chlorophenol Methylene chloride Cobalt-60
Acenaphthene Nickel Europium-154
Acetone Nitrate (as nitrogen) Europium-155
Arsenic Nitrite Neptunium-237
Barium Normal paraffin hydrocarbon Plutonium-238
Benzoic acid Pentachlorophenol Plutonium-239/240
Bis (2-ethylhexyl) phthalate Pyrene Strontium-90
Bromomethane Selenium Technetium-99
Cadmium Silver Uranium-233/234
Carbon disulfide Strontium (metal) Uranium-235
Chloride Sulfate Uranium-238
Chloromethane Tetrachloroethene
Copper Total petroleum hydrocarbons
Di-n-butylphthalate Toluene
Fluoride Tributyl phosphate
Hexane Uranium (metal)
Hexavalent chromium Polychlorinated biphenyls

Asbestos -

4.1.2 Quality Objectives and Criteria

DQO Decision Statements

The DQO process developed nine decision statements. The 241-U-361 tank SAP (DOE/RL-2006-34)
was developed to gather characterization data that could address these questions, either directly, or in
conjunction with other historical, process or engineering data.

DS #1 - Determine if the radionuclides present in the waste material exceed the radiological criteria for
disposal.

DS #2 - Determine if the chemical and/or physical properties of the waste material exceed the disposal
criteria limits.

DS #3 - Determine if the waste material is regulated as listed dangerous waste.

DS #4 - Determine if the characteristic dangerous waste codes (e.g., corrosivity, ignitability, reactivity,
and toxicity) apply to the waste material.

DS #5 - Determine if the waste material meets the definition of a toxic dangerous waste in accordance
with Washington State criteria.

DS #6 - Determine if the waste material meets the definition of a persistent dangerous waste in
accordance with Washington State criteria.

DS #7 - Determine if the waste material is regulated due to polychlorinated biphenyl (PCB)
concentrations.
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DS #8 - Determine if the waste material is regulated due to asbestos content.

DS #9 - Determine if land disposal restrictions (LDR) impose treatment for waste material.

4.1.3 Sampling and Analysis Objectives

The sampling design consisted of two grab samples from the tank supernate layer, and a full-length core
sample, made up of individual 19-inch core segments, taken from a single riser. Riser 4 was identified as
the single access point for tank contents sampling, based on earlier tank inspections and the assumption
that the contents were uniformly and horizontally stratified. This stratification assumption was based on
earlier sampling experience with another settling tank (241-Z-361) (refer to DOE/RL-2006-34).

Prior to sampling, a zip-cord would be used to determine the top of the supernate level and also the level
of the sludge-supernate interface. It was anticipated that the supernate layer thickness would be thinner
than the length of a push-mode sampler (<19 inches). The sampling crew was instructed to lower the
sampler to a location within the supernate layer and withdraw the plunger without lowering the drill
string. This would draw a supernate sample into the sampler, but would minimize entrainment of sludge
solids and would also not include material that may be floating on the surface.

4.1.4 Data Quality Control Criteria

Tables 4-2 and 4-3 display the SAP quality control criteria applicable to the 241-U-361 supernate and
sludge samples for radiological and nonradiological parameters, respectively.
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Table 4-2. Radiological Analytical Performance Targets.

Contaminants of ClesCical ERD ActionLevel Detection Liit Detection Limit (resin Req't
Concern . (pCi/g)b Name/AfilyticalTechnology Targets -Liquid Targets Sludge (R diveerecue) (% flery)Serice #(pCI/L)3(p (iag) b Percent Difference) (%4Recovery) 4

Americium-241 14596-10-2 0.05 335 Americium isotopic - AEA 1 1 =30% 70-130%

Cesium-137 10045-97-3 32 23.4 GEA 15 0.1 =30%0/ 70-130%/6

Cobalt-60 10198-40-0 N/A 4.9 GEA 25 0.05 =30% 70-130%

Europium-154 15585-10-1 N/A 10.3 GEA 50 0.1 ±30% 70-130%

Europium-155 14391-16-3 N/A 426 GEA 50 0.1 =30% 70-130%

Neptunium-237 13994-20-2 1.5E-03 59.2 Neptunium-237-AEA 1 1 ±30% 70-130%

Plutonium-238 13981-16-3 1.4 470 Plutonium isotopic - AEA 1 1 -30% - 70-130%

Plutonium-239/240 PU-239/240 .029 425 Plutonium isotopic - AEA 1 1 f30% 70-130%

Strontium-90 10098-97-2 7000 22.5 Beta counting 2 1 ±30% 70-130%

Technetium-99 14133-76-7 1.3 1 Technetium-99-liquid scintillation 150 15' 30%!/ 70-130%

Uranium-233/234 13966-29-5 140 1.76 Uranium isotopic - ICP/MS 1 1 f30% 70-130%

Uranium-235 15117-96-1 2.7E-03 1 Uranium isotopic - ICP/MS 1 1 f30% 70-130%

Uranium-238 U-238 .012 1.69 Uranium isotopic - ICP/MS 1 1 =30% 70-130%
' ERDF criteria is the lower of the waste designation criteria, universal treatment standards for land disposal restriction (LDR), and component-specific ERDF acceptance criteria (see 40 CFR 268 and
WCH-191).

SThe preliminary action level is the lowest regulatory / risk-based value used to determine appropriate analytical requirements (e.g., detection limits), which are consistent with those presented in
DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-1 Operable Unit.

' Precision criteria for batch laboratory replicate sample analyses. Precision criteria for batch laboratory sample replicate and matrix spike replicate determinations are only applicable when results are
greater dian 5 to 10 times the method detection limit.

d Accuracy criteria for associated batch laboratory control sample percent recoveries. With the exception of GEA, additional analysis-specific evaluadons also are performed for matrix spikes, tracers, and
carriers as appropriate to the method.

* Because the Tc-99 action level (I pCi/g) is lower than the standard laboratory detection limit (15 pCi/g), the laboratory will work to reduce the detection limit to better support design decisions, by
increasing the sample size for extraction and/or maintaining a longer scintillation counting time for low-level samples.

The requested detection limits may not be achievable, based on sample sizes or dilutions required, because of sample activity or concentration of constituents in the samples.

AEA = alpha energy analysis. 1CP = inductively coupled plasma.
GEA = gamma energy analysis. MS = mass spectrometry.

*1.

0
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Table 4-3. Nonradiological Analytical Performance Targets.

ConTimfnists Of Chemical ERDF Act' TT DetetonLimit Detection Limit Precision Req't
Contanainants~~~~~~~~~~~~ ok Abtat=cinLvlIT c '~ dj.h ( eaiePrt 1Accuracy Reqt

Concern -A(mg/kg), N /yts Targets-Sludge Targets- Liquid (%Rerercent (%fRevery)z

Metals

Arsenic 7440-38-2 100 6.47 Metals - 6010B - ICP or 6020 1 mg/kg 0.5 rg/L +3O% 70-130%ICPIMS 9k0. gL30701%

Asbestos N/A N/A N/A PLM I % N/A N/A N/A

Barium 7440-39-3 420 132 Metals - 6010B -ICP or 6020 2mg/kg 10mg/L 30% 70-130%
ICPIMS gk10g/-30703%

Cadmium 7440-43-9 2.2 0.81 Metals - 601 B -ICP or 6020 0.5 mg/kg 0.005 mg/L +30% 70-130%IP/MS 05m/g005m/

Chromium(total) 7440-47-3 12 N/A Metals - 6010B -ICP or 6020 1 mg/kg 0.01 mg/L -30% 70-130%1O'/MS

Copper 7440-50-8 N/A 217 Metals - 6010B - ICP 1 mg/kg 0.25 mg/L -30% 70-130%

Lead 7439-92-1 15 118 Metals - 6010B-ICP or 6020 5 mg/kg 0.1 mg/L =30% 70-130%ICPIMS

Mercury 7439-97-6 0.5 2.09 Mercury-7470A-CVAA N/A 0.0005 mg/L =30% 70-130%

Mercury -7471A - CVAA 0.2 mg/kg N/A +30% 70-130%

Nickel 7440-02-0 220 130 Metals -6010B -ICP or 6020 4 mg/kg 0.1 mg/L +30% 70-130%ICPIMS

Selenium 778249-2 20 10 Metals - 6010B - ICP or 6020 2 mg/kg 2 mg/L 30% 70-1300%
ICPIMS

Silver 7440-22-4 2.8 13.6 Metals - 6010B CP or 6020 0.2 mg/kg 0.02 mg/L -30% 70-130%

Strontium 7440-24-6 N/A 2,920 Metals - 6010B - ICP or 60-20 1 mg/kg 0.1 mg/L +30% 70-130%ICP/MSII

Uranium (metal) 7440-61-1 N/A 3.2 Uranium total - 6020 ICP/MS 1 mg/kg 0.0001 mg/L +30% 70-130%

Other Inorganics

Chloride N/A N/A 1,000 Anions - 9056 - IC 2 mg/kg 2 mg/L -30% 70-130%

Fluoride N/A N/A 5.78 Anions - 9056 - IC 0.5 mg/kg 0.5 mg/L +30% 70-130%

Nitrate N/A N/A 40 Anions - 9056 - IC 0.75 mg/kg 0.75 mg/L ±30% 70-130%

Nitrite N/A N/A 40 Anions-9056-IC 0.75mg/kg 0.75 mg/L -30% 70-130%

Sulfate N/A N/A 1,000 Anions-9056-IC 2mg/kg 2mg/L +30% 70-130%

tA
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Table 4-3. Nonradiological Analytical Performance Targets.

Contaminants of Chemical ERDF Action Level Detection Limit Detection Limit Precision Req't Accuracy Req't
tAUIUUDIU0 Abstracts Criteria I I Anltia Tehnlogy d ah %Rltv ecnt iAcrc e

Concern S # (, (mg/k , Na /S ic ecTargets- Sludge j Targets-Liquid_ (Di erce ( Recovery)"

Organ es

1,4-Dichlorobenzene 106-46-7 6 0.03 8270C 0.005 mg/kg 0.005 mg/L =30% 70-130%
2-Butanone 78-93-3 36 19.6 8260 19.6 mg/kg 19.6 mg/L =30/ 70-130%
2-Chlorophenol 95-57-8 5.7 0.943 8270C 0.943 mg/kg 0.943 mg/L *30% 70-130%
Acenaphthene 83-32-9 3.4 133 8270C 0.33 mg/kg 0.33 mg/L +30% 70-130%
Acetone 67-64-1 160 28.9 8260 0.02 mg/kg 0.02 mg/L +30% 70-130%
Benzoic acid 65-85-0 N/A 257 8270C 16.5 mg/kg 16.5 mg/l, ±30% 70-130%
Bis (2-ethylhexyl) 117-81-7 N/A 13.9 8270C 0.33 mg/kg 0.33 mg/L +300/ 70-130%
phthalate _________________

Bromonethane 74-83-9 15 0.01 8260 0.01 mg/kg 0.01 mg/L ±30% 70-130%
Carbon disulfide 75-15-0 96 5.65 8260 0.005 mg/kg 0.005 mg/L +30% 70-130%
Chloromethane 74-87-3 30 0.0165 8260 0.01 mg/kg 0.01 mg/L ±30% 70-130%
Di-n-butylphthalate 84-74-2 28 56.5 8270C 3.3 mg/kg 3.3 mg/L +30% 70-130%
Hexane 110-54-3 N/A 96.2 8260 1.0 mg/kg 1.0 mg/L +30% 70-130%
Methylene chloride 75-09-2 30 0.33 8270C 3.3 mg/kg 3.3 mg/L ±30% 70-130% -

ydrcarb n TWH-DIESE N/A 2,000 8015D/NWTPH-Dx 5 mg/kg 2 mg/L ±300% 70-130%

Total petroleum
hydrocarbonJ TPH-KEROSENE N/A 2,000 8015D/NWTPH-Dx 8 mg/kg 8 mg/L ±30% 70-130%

00
Polychlornated N/A 10 N/A 8082 0.02 mg/kg 0.02 mg/L 630% 70-130%

Pentachlorophenol 87-86-5 7.4 0.33 8270C 3.3 mg/kg 3.3 mg/L ±30% 70-130%
Pyrene 129-00-0 8.2 655 8270C 0.33 mg/kg 0.33 mg/L ±30% 70-130% 0

Tetrachloroethene 127-18-4 6.0 0.0091 8260 0.005 mg/kg 0.005 mg/L ±30% 70-130%
Toluene 108-88-3 10 7.27 8260 0.005 mg/kg 0.005 mg/L ±30% 70-130%
Tributyl phosphate 126-73-8 N/A 6.18 8270C 3.3 mg/kg 3.3 mg/L +30% 70-1300/
Physical PmOperdes
pH N/A N/A N/A 9040C/9045D N/A N/A ±0.2pH unit ±0.2pH unit
Bulk density (solids) N/A N/A N/A ASTM D2937' wt % N/A N/A N/A
Moisture content N/A N/A N/A ASTM D2216' wt% N/A N/A N/A
Particle size N/A N/A N/A ASTM D422' wt% N/A N/A N/Adistribution/A LA-50-112(_iquid) /mL N/A 3_% 70-13_%
Specific Gravityr N/A N/A N/A I.A-510-112 (liquid) g/iI N/A ±30% 70-130%
(liuis _________________ _____________ ________________ ______
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Table 4-3. Nonradiological Analytical Performance Targets.

Contaminants Chein ER- - Acgikg T Detection Limit Detection limit Precision Req't
Concern srieri (mg/kg~ Narne/AnasytcalTechnology TresSlde Tre -Ld en %cver y)"

COtZUJSDZ ASrict rItei Action) Targets - Sludge hTargets - liquid' h %Reiver ent A1/ccvr y)q'

ERDF critcia is the lower of the waste designaton criteria, unvesi treatment standards for land disposal restriction (LDR), and component-specific ERDF acceptance criteria (see 40 CFR 268 and WCH-191). If
the waste does not meet the waste designation criteria and is not designated as a dangerous waste, the LDR standards would not apply and the ERDF criteria would typically be much higher and would apply to fewer
contaminants. For parameters where the LDR standards apply to the TCLP leachate, a conservative estimate of 20X the leachaie concentration limit was used.

'For waste disposal purposes, the action levels that apply to each of the contaminants of potential concern and contaminants of concern are the Resource Conservation and Recovery Act of 1976 waste designation
levels (WAC 173-303, "Dangerous Waste Regulations") and BHI-000139, Environmental Restoration Disposal Facility Waste Acceptance Criteria. Analytical data for the contaminants of concern will be used to
designate the waste streams and develop waste profiles.

The "Action Level" for the metals is based on total acid soluble metals, not toxicity characteristic leaching procedure by EPA Method 1311.

For American Society for Testing and Materials standards: ASTM D422, Standard Test Method for Particle-Size Analysis of Soils; ASTM D2216, Standard Test Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass; ASTM 2937, Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method.

- Detection limit requirements are taken from DOE/RL-2003-23, Focused Feasibility Study for the 200-UW-I Operable Unit.

Precision criteria for batch laboratory replicate matrix spike analyses or replicate sample analyses. Compounds spiked in the laboratory control sample or matrix spike are those specified in SW-846. Criteria based
on laboratory statistical control limits are acceptable. Precision criteria for batch laboratory sample replicate and matrix spike replicate determinations are applicable only when results are greater than the estimated
quantitation limit.

* Accuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory control samples also is performed.

The requested detection limits may not be achievable, based on sample sizes or dilutions required, because of sample activity or concentration of constituents in the samples.

Listed method may be substituted with an equivalent laboratory-specific procedure. Particle size/texture information may be provided by visual examination during extrusion.

NWTPH-Dx may not be necessary, based on the detectability of NPH within the semivolatiles GC/MS analysis (see text)

= cold vapor atomic absorption.
= U.S. Environmental Protection Agency.
= ion chromatography.

ICP
N/A
MS

= inductively coupled plasma.
= not applicable.
- mass spectrometry.

PLM polarized light microscopy.
WAC = Washington Administrative
Code.

CVAA
EPA
IC

0

t,3
00
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4.1.5 Holding Time and Storage Condition

Table 4-4 lists the 241-U-361 holding times and preservation conditions prescribed for the COCs.

Holding time limits have been established by regulatory agencies to ensure timely sample analysis and
because of potential analyte loss by physical processes from the sample container, and biodegradation,
and chemical change after sampling. The sample holding time requirements for volatile organic analysis,
PCBs, cyanide, mercury, and select anions, as specified in SW-846 (EPA 1986, as amended), are difficult
to meet for many Hanford wastes. The logistics of collecting samples from the tanks, arranging transport
to the laboratory, and processing the sample casks in the hot cells may take more time than the holding
times allowed by the SW-846 methods. Many of the holding times for analytes other than metals by
inductively coupled plasma (ICP) were not met during the sampling of Tank 241-U-361. The holding
time for metals analyzed by ICP were met.

In addition to meeting holding times, the storage conditions and preservation requirements of SW-846
must be considered. The storage conditions and preservation requirements are included in the methods to
minimize any effects of degradation caused by chemical reaction or light and minimize loss by
vaporization.

Table 44. Sample Preservation and Holding Time Guidelines.

Analytes Preservation Packing Requirements Holding Time

Radionuclides
Americium-241 None None None

Cesium-137 None None None
Cobalt-60 None None None
Europium-152 None None None
Europium-154 None None None
Europium-155 None None None
Neptunium-237 None None None
Plutonium-238 None None None

Plutonium-239/240 None None None
Strontium-90 None None None
Technetium-99 None None None

Uranium-233/234 None None None
Uranium-235 None None None
Uranium-238 None None None
Nonradionuclides
Asbestos None Cool 4 'C 14 days
Polychlorinated biphenyls None Cool 4 "C 14/40 days

Volatile organic analytes - EPA None Cool 4 0C 14 days
Method 8260
Semivolatile organic analytes - None Cool 4 0C 14/40 days
EPA Method 8270C
pH - EPA Method 9045 None None ASAP; based on when water

is added to the sample at the
laboratory

Tributyl phosphate None Cool 4 *C 14/40 days
Inductively coupled plasma None None 6 months
metals _____________ _______________

Mercury None None 28 days
NWTPH-Dx None Cool 4 *C 14 days

4-8
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Table 4-4. Sample Preservation and Holding Time Guidelines.

Analytes Preservation Packing Requirements Holding Time

Anions - nitrate - EPA Method None Cool 4 *C None established for analysis
9056
Anions - nitrite - EPA Method None Cool 4 *C 28 days/48 hours after
9056 extraction

Physical Properties b
Bulk density - ASTM D2937 0  None None None established for analysis

Moisture content - None None None established for analysis
ASTM D2216' _____________________ *________

Particle size distribution - None None None established for analysis
ASTM D422 *
* Where two numbers are indicated with a "/" in between, the first number is the time from sample collection to extraction,
and the second number is after extraction through analysis.
b For American Society for Testing and Materials standards: ASTM D422, Standard Test Methodfor Particle-Size Analysis
of Soils; ASTM D2216, Standard Test Methodfor Laboratory Determination of Water (Moisture) Content of Soil and Rock
by Mass; ASTM 2937, Standard Test Methodfor Density of Soil in Place by the Drive-Cylinder Method
' Method may be substituted with an equivalent laboratory procedure.
ASAP = as soon as possible NWTPH-Dx = northwest total petroleum hydrocarbons-diesel/kerosene.

4.1.6 Field Implementation and Performance of the Sampling and Subsampling Design

Although the original sampling design was unable to be accomplished due to sampling difficulties, the
substitute design can still be considered as representative of the tank contents as the intended design.
The base assumption that justified a single core from an arbitrarily-selected riser, is that the tank contents
are horizontally stratified uniformly within the tank, and that one location would be as representative as
another. Given this assumption, the selection of upper solids from one riser and lower solids from
another riser should provide nearly as representative a composite as if all samples had been collected from
a single riser. One relative weakness of the modified design would be a higher error if the contents were
not stratified in horizontal layers. The greater the angle of stratification, the greater the likelihood of not
incorporating some component of the sludge in the modified design relative to the original design. On the
other hand, the modified design incorporates material from an incrementally wider lateral area of the tank
contents (two locations) than the original design (single location), which may result in greater
representativeness. As a single sample cannot evaluate the validity of the fundamental assumption
regarding stratification, the modified design is considered as representative as the original.

The compositing process within the laboratory was well documented and accurately represented a

weighted average of the entire depth of the tank sludge. One statistic that can be used to look at overall
subsampling/compositing bias is the "average analyte error." This is the average of sum of the relative

percent differences between the two supernate samples or the two sludge composite samples. Some
values will be positive, indicating the first composite provided a greater result; others will be negative,
indicating that composite two yielded a greater concentration. If neither sample is generally biased high,
all differences should average out and the average will be neither positive nor negative, but should
approach zero.

Total variability exhibited by the two independently-generated 241-U-361 sludge composites, as
measured by the average relative percent difference (RPD) between composite sample results, was
-12.6% for the supemate samples and 16.9% for the sludge composites. Volatiles results exhibited high
variability in the 241-U-361 samples, which is described in section 4.2.1.8. If the volatiles results
variability is removed, the resulting total average RPDs reduce to -4.1% for the supernate and 2.9% for
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the sludge. The low average RPD shows a lack of significant bias between the two composites, which
validates precise compositing technique for all non-volatile parameters.

4.2 STEP 2 - Preliminary Data Review

The quality of the 241-U-361 data was generally adequate and met project objectives as presented in the
241-U-361 SAP. However, many QC elements were not met. The most significant of these were holding
times and detection limits.

Most liquid holding times were met. However, due to the long elapsed time between the recovery of the
first core segment and the final core segment, the holding times for the sludge composites generally were
not met. These holding times were calculated based on the date of recovery of the first core segment
which contributed tank sludge material to the composite sample.

The matrix of the sludge impacted the laboratory's ability to meet SAP detection limit targets, by several
orders of magnitude in some cases. This was primarily due to the presence of percent levels of uranium,
nitrate, kerosene (NPH) and TBP. These were all process or product chemicals and were expected to be
present in the tank contents. The presence of these high-concentration parameters either prevented the
analytical instrumentation from detecting trace levels of other elements by acting as a direct interferent, or
necessitated high dilutions prior to introducing sample material into the analytical instrumentation. Both
of these impacts resulted in unavoidable high detection limits for other related elements and compounds.

Detailed discussions of the performance of each type of QC element are presented in the following
sections.

4.2.1 QC Element Review

In accordance with the 241-U-361 SAP, no formal third-party validation was performed. However, the
following laboratory performance and QC elements were validated by personnel not directly involved
with the performance or reporting of analytical laboratory work:

* Required deliverables
* Requested vs. reported analyses
* Transcription errors
* Holding times
* Method blanks
* Laboratory control samples
* Laboratory duplicates
* Surrogate recoveries
* Matrix spike and matrix spike duplicate recoveries.

4.2.1.1 Required Deliverables

All analytical determinations were performed by ATL, Inc in the Hanford 222-S Laboratory, with one
exception. The asbestos determination was performed by CH2M HILL personnel, also at the
222-S Laboratory. The laboratory provided a formal narrative report for the 241-U-361 supernate and
sludge samples on November 29, 2007 (D&D-36146). The report (D&D-36146) included the following
elements:
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Introduction: The report should contain a summary of the laboratory work. The summary shall identify
(1) the tank; (2) the core; (3) the segment and sub-segments included in the report; and (4) the Letter of
Instruction or other work-authorizing documentation used as the basis for the analyses.

Description of the Samples: This includes a brief description of the sample's physical characteristics
(color, homogeneity, texture), including any unusual properties of the sample and any problems
associated with subsampling or preparation. For core samples, the mass of recovered drainable liquid and
the mass of recovered solids was provided. Photographs of each the extruded samples were included in
the report.

Discussion of Analytical Results:

* Identification of the analytical methods used and any changes to the SAP-referenced method that may
have been necessary to analyze the samples. The procedure number and revision will also be
referenced in this section.

" Sample breakdown diagrams which document the way each sample was generated and split in order
to perform all of the required analyses.

* Brief description of digestion/dissolution, preparation/separation, or extraction and analytical methods
used.

* Identification of any sample QC or method problems (i.e., precision, accuracy, sensitivity)
encountered during the analysis that may impact the results and their use for making safety,
operations, or other decisions.

* Discussion of any observations that impact the overall quality of the analytical results (i.e., sample
integrity).

* Description of any activities (reruns, replicate analyses, procedure modifications) that may have been
used to verify the data.

* Description of any assumptions, corrections applied to the data, use of the method of standard
additions, or calculations that may be important to interpretation of the data.

* Identification of any samples not analyzed or analyses required by the respective SAP or other
work-authorizing document that were not performed, and on what sample each missing analysis was
to be run.

* Inclusion of the CH2M HILL report describing the results of the asbestos determinations.

Data OC Results: The QC results are those needed to evaluate the sample, and results (duplicates, spikes,
control standards, and preparation blanks). This includes:

* Sample identification, including the laboratory sample number, sample location (segment/core
number, auger or grab sample number), and sample type (composite, subsegment, drainable liquid,
field blank, preparation);

* Laboratory control standard, including percent recovery;
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" Preparation blanks, including identity and concentration of each constituent identified;

" Sample and duplicate results, as well as results from replicate analyses;

* Results of spike, including percent recovery, and relative percent difference for each duplicate sample
in the analytical batch;

* Surrogate analysis (gas chromatography/mass spectroscopy, gas chromatography, and high
performance liquid chromatography analyses) including percent recovery for each surrogate;

" Detection limits; and

" Counting errors.

4.2.1.2 Requested vs. Reported Analyses

All analytes requested in the 241 -U-361 SAP were reported in the ATL analytical report with one
exception. Particle size determination was not determined. The SAP identified ASTM Method D422
which is a soil analysis method based on graduated sieves. The radioactivity of the sample would
preclude the drying and sieving of significant quantities of the sample. Alternative microscopic methods
would not provide the same information. As the 241 -U-361 DQO did not specify the actual applicability
of the results, and they are not necessary for waste designation or addressing any of the DQO decision
statements, the project team decided not to pursue an alternative approach. Photographs and physical
descriptions of the recovered sludge samples may be used to estimate gross physical properties of the tank
sludge.

4.2.1.3 Transcription errors

No transcription errors were found in the laboratory report.

4.2.1.4 Holding times

Sample preservation and holding times were specified in the 241-U-361 SAP and are based on EPA
guidance. Adherence to this guidance provides confidence that volatile or reactive species within samples
are not allowed to be lost or to degrade between the time of sampling and the time of analysis. Holding
times range from as soon as possible (ASAP) (pH for solids) to 6 months for metals by ICP.
Radionuclides, anions by IC (except nitrite), %moisture, specific gravity of liquids, bulk density of solids
do not have any holding time requirements identified in the SAP. In addition, no chemical preservation
was specified. However, a requirement to cool samples to < 4 degrees C was placed on all organic and
anion samples.

Most holding times for the field blank and supernate samples were met. On the other hand, only metals
and radionuclide holding times for the sludge samples were met. Difficulties in meeting holding times
included logistical delays in the field, transportation of tank cores to the laboratory, and processing the
samples in the 222-S hot cells. The field sampling logistics resulted in the tank sludge core segments
being collected and provided to the laboratory over a course of several weeks. As all laboratory
determinations on the sludge were to be performed on a composite of all segments, the laboratory analysis
could not begin until all of the segments had been generated and delivered to the laboratory. The first
segment was collected on 8/14. The last segment was collected on 9/29. When the sludge composites
were created in the laboratory on 10/8, the holding time for the constituent sludge samples ranged from
10 to 56 days. Table 4-5 shows the dates each sample was generated, and the date that each analysis was
performed.
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Table 4-5. Timeline of 241-U-361 Sampling and Analysis.

Sample Date Sampled/ Delivered Extruded Composited Asbestos Merury Anions ICP Kerosene PCB PCB pH SVOA SVOA SVOA VOA
Generated to Lab E1 Extra- TBP

Sumate 1 8/14/2007 8/15/2007 8/15/2007 9/10/2007 9/4/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/27/2007
Supmate 2 8/14/2007 8/15/2007 8/15/2007 9/102007 9/13/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/27/2007

Segment 1 8/14/2007 8/15/2007 8/15/2007
Segment 2 8/14/2007 8/15/2007 8/16/2007
S ment 3 8/14/2007 8/15/2007 8/20/2007
Segment 4 8/15/2007 8/15/2007 8/20/2007
SegmentS 9/29/2007 9/29/2007 10/1/2007
S ment 6 9/29/2007 9/29/2007 10/1/2007
Segment 7 9/29/2007 9/29/2007 10/1/2007

Compite 1 10/8/2007 11/9/2007 10/11/2007 10/10/2007 10/15/2007 10/22/2007 10/12/2007 10/22/2007 10/11/2007 10/9/2007 10/17/2007 11/6/2007 10/9/2007
Compite 2 10/8/2007 11/9/2007 10/11/2007 10/10/2007 10/15/2007 10/22/2007 10/12/2007 10/16/2007 10/11/2007 10/9/2007 10/17/2007 11/6/2007 10/9/2007

FB1 7/23/2007 8/15/2007 8/16/2007 9/1012007 9/4/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/20/2007
FB 2 7/25/2007 8/15/2007 8/16/2007 9/10/2007 9/4/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/20/2007
FB 3 8/1412007 8/15/2007 8/16/2007 9/10/2007 9/4/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/20/2007
FB4 8/15/2007 8/15/2007 8/16/2007 9/10/2007 9/4/2007 9/26/2007 8/26/2007 8/30/2007 9/11/2007 8/21/2007 8/29/2007 8/20/2007
FBS 9/11/2007 9/12/2007 not used
FB 6 9/12/2007 9/12/2007 not used
FB 7 9/29/2007 9/29/2007 10/1/2007 I10/9/2007 10/10/2007 10/15/2007 10/12/2007 10/15/2007 10/15/2007 10/8/2007 10/17/2007 10/8/2007
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The following subsections discuss specific holding times that were not met.

4.2.1.4.1 Holding Times - Field Blanks

Field blanks I and 2 were generated about 3 weeks prior to the generation of the first sample segment.
The laboratory retained these samples to be run in the same batches with the sludge samples. Therefore
holding times for Field blank 1 and 2 were not met for PCB extraction, Volatile organic analysis,
Semivolatile extraction, mercury, anions, TBP, and pH. PCB analyses were performed on day 16 and 17
for field blanks 3 and 4, respectively. This exceeds the 14-day holding time guidance.

All other SAP-prescribed holding times were met for field blank samples.

4.2.1.4.2 Holding Times - Supernate Samples

Supernate pH was performed on day 17, which is past the holding time requirement of the SAP. All other
holding times were met for the supernate samples.

4.2.1.4.3 Holding Times - Sludge Samples

All holding times were missed except for pH, nitrite, and metals by ICP, due to laboratory having to wait
until all sludge samples had been received to create the composites for analysis.

4.2.1.5 Preservation and Sample Holding Conditions

There was no chemical or temperature preservation of the samples prior to delivery to the laboratory or
during the extrusion/subsampling process. The sample casks were maintained within the range of normal
ambient temperatures while being staged at the laboratory.

The temperature of the hot cell was documented during compositing/extrusion.

Storage temperature during transport and work in hot cells is difficult to control. Storage of the segments
in large transportation casks may be either outside or in rooms in the laboratory. Refrigerators cannot be
placed in the hot cells, because of heat overloading on the air handling systems for the hot cells.
The samples, therefore, cannot be preserved or stored under cold conditions as typically required for
volatiles, PCBs, cyanide for solids and liquids, anions, and mercury on solids until the segment is
extruded and waste is subsampled for analysis.

Where Table 4-4 prescribes cooling, the subsamples were stored under refrigerated conditions from the
time they are loaded out of the hot cells until analysis has been completed.

The temperature and preservation issues may have contributed to the high volatiles variability and
combine with holding time and physical compositing issues to flag all volatiles data as estimates.

4.2.1.6 Field Blanks and Method Blanks

Field blanks were collected for each day that push-mode samples were generated. These blanks were
generated in the field by flowing reagent water through a core segment sampler prior to its deployment in
the tank. In the laboratory, the field blank water was flowed over the extrusion tray to include a measure
of the adequacy of cleaning technique in the hot cells. Thus, these field blanks include potential sample
contamination from sampling, transportation and hot cell extrusion activities.
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There were four field blanks generated during the 241-U-361 sampling campaign. The field blanks

demonstrated no contamination resulting from the field, transportation, and extrusion sequence with the

following exceptions:

Field blanks displayed very low levels of various anions, mercury, cesium-137, strontium-89/90, uranium

isotopes and bis-(2-ethylhexyl) phthalate. The phthalate ester is a ubiquitous compound usually
associated with plastic products. The mercury results are apparently due to a laboratory calibration

artifact (see laboratory report - Appendix A for more details). All other low level contamination likely

arose from the blank contact with the hot cell extrusion tray and represents carryover from the extremely

high levels seen in the supernate and sludge samples, although some of these constituents are present in

the laboratory method blanks, which are not contacted by the extrusion tray, but do monitor

laboratory-associated contamination. None of the levels impacts the quality of the data as even the most

concentrated results represent less than 10% of any reported result for a sludge or supernate sample.

Method blanks are processed and analyzed to identify potential evidence of laboratory contamination.

They are generated using laboratory reagent water at the time of sample preparation and are carried

through the preparation and analysis sequence with the samples. Over 180 individual analyte
determinations on method blanks were performed. All were reported at below detection limits with eight

exceptions:

Low levels of mercury were detected in method blanks associated with samples. These levels were

approximately 4 orders of magnitude lower than the supernate mercury results. The laboratory report

indicates that this is likely to be an artifact of the mercury calibration curve at levels near the detection
limit. It does not affect the supernate value which is much higher.

Low levels of mercury were detected in method blanks associated Field Blank samples. They are similar

in magnitude to the results reported for field blank samples. The laboratory report indicates that this is

likely to be an artifact of the mercury calibration curve at levels near the detection limit. All field blank

results are qualified "J" as an approximate value that may be the result of laboratory artifacts.

Low levels of nitrate and nitrite were detected in the method blank associated with the sludge composite

samples. This level was over 5 orders of magnitude lower than the reported values for nitrate in the

samples so is considered insignificant. However, the nitrite level in the blank was about 10% of that

found in the composite sludge samples, so "B" flags were assigned to the sludge nitrate values.

Low levels of strontium-90 were detected in the method blank associated with the supernate samples.

This level was over 5 orders of magnitude less than the reported value and is considered insignificant.

Low levels of strontium-90 were detected in the method blank associated with the field blank samples.

Low levels of strontium-90 were also detected in the field blank samples. The value was less than 5% of

the results for Field Blanks I and 3, but was more significant when compared to the results of Field

Blank 2 and 4. These values were flagged "B" indicating the potential for the result to be positively
biased.

A low level of neptunium-137 was reported in the method blank associated with the sludge composite

samples. This detection is similar to the reported level in both composite samples. However, this value is

lower than the calculated minimum detectable limit and so all results are flagged as "U."

A low level of acetone was detected in the volatiles method blank associated with the supemate samples.
It is less than 5% of the value in the supernate samples and considered insignificant.
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Di-n-butyl phthalate was detected in the semivolatiles method blank associated with the sludge composite
samples. Although a fairly high concentration (6710 pg/kg), if present, it did not exceed the reporting
limits for the composite samples. As described elsewhere, the semivolatile organic compound reporting
limits for were greatly inflated for the sludge composites due the presence of very high levels of kerosene
and TBP.

4.2.1.7 Laboratory Control Samples

Laboratory control samples are mid-range standards, processed and run along with samples to verify that
the analytical system is within operating control with respect to accuracy.

All laboratory control samples were recovered within the SAP-required limits of 70-130% with the
following exceptions:

Semivolatile recoveries for acenaphthene, 1,4-dichlorobenzene, and pentachlorophenol were below the
SAP requirements. Although less than the 70% SAP criterion, they were still within the laboratory
statistical control parameters for these analytes, and represent typical laboratory performance which
would not be expected to improve upon re-analysis.

Semivolatile recovery for 1,4-dichlorobenzene and 2-chlorophenol were below SAP requirements.
Although less than the 70% SAP criterion, they were still within the laboratory statistical control
parameters for these analytes, and represent typical laboratory performance which would not be expected
to improve upon re-analysis.

4.2.1.8 Laboratory Duplicates

Laboratory duplicates provide a measure of the precision of the analytical system. The laboratory
generated a laboratory duplicate for supernate I and also for sludge composite 1. Laboratory duplicates
were performed for all methods except VOA, SVAO and kerosene which call for matrix spike/matrix
spike duplicates. Duplicates were generated for supernate and sludge composites only. Lab duplicates
were not generated for field blank samples.

All supernate duplicates met the SAP precision requirement of +/- 30% RPD.

All sludge composite laboratory duplicates met the SAP precision requirement except for silver which
had an RPD of 43%. The laboratory suggests that this may be due to silver precipitation within the
sample digestion step or gross heterogeneity in the sample itself. The sample result was flagged with a
"c" to indicate duplicate RPD failure.

For the 241-U-361 project, the two supemate samples are considered duplicates. In addition, the two
sludge composites are considered duplicates. This gives precision data for all analytes and would include
imprecision due to field and compositing variability.

Looking at the two supernate samples as duplicates, all parameters reported above detection limits met the
+/-30% precision limit except for PCB (Aroclor 1254) and 3 out of 4 volatile organic compounds.
The PCB RPD was 94% and the three VOA exceedances were 75% for acetone, 76% for
tetrachloroethene and 80% for 2-butanone. It is interesting to note that one of the samples was higher
than the other for all of the volatiles, suggesting that the samples themselves differed. This could be due
to true differences in the sampled material or differences in handling or storage conditions that affected all
similar constituents similarly.
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Within the sludge samples, a similar observation can be made: 5 of the 6 reported VOAs exceeded the
SAP precision requirement, ranging from 25-161%RPD. All other parameters met the SAP precision
requirement between the two sludge composites.

On the basis of the precision data and the holding time data, all volatiles results should be considered
minimum values.

4.2.1.9 Surrogate Recoveries

Volatile, semivolatile, and NWTPH-kerosene analyses use surrogates. Surrogates are compounds that are
not likely to be present in a sample but are similar, chemically, to target analytes. They are introduced
into the sample prior to the extraction step to monitor the efficiency of the extraction and analysis process.
The SAP accuracy criteria or alternative laboratory statistically-based criteria are applicable.

Volatiles liquids surrogates all met SAP-required criteria except for 1,2-dichloroethane-d4 in Field
Blank 3 that was recovered at 133%. An over-recovery that is only slightly greater than the criteria is not
significant.

Several volatiles surrogates were outside the SAP criteria. The solid samples for volatiles were analyzed
at three different sample sizes, as the samples contained large amounts of TBP (a target component) and
kerosene (an interferrent in this test). Two of the four surrogates were recovered consistently within
criteria. The third (toluene-d8) was recovered within limits except for a single overrecovery of 133% on
the composite I matrix spike duplicate. This is not considered significant. However, the fourth surrogate,
bromofluorobenzene was poorly recovered from the actual solids samples throughout all of the volatiles
batches. Bromofluorobenzene recovery was significantly above 100% for 9 of the 12 sludge samples
analyzed, ranging from 136-888%. One recovery was 0%. The remaining two were barely within range
at 128 and 122%.

Thirty-nine of 126 individual semivolatile surrogate results exceeded SAP criteria. When surrogates
introduced into semivolatiles samples were evaluated against laboratory administrative limits of 50-150%,
the exceedances reduced to 17 out of 126, all on the water-matrix batch. The samples posed challenges to
the semivolatile analytical method on the sludge samples, primarily due to the presence of relatively large
TBP and kerosene concentrations. These drove significant extract dilutions prior to GC/MS injection,
which diluted the surrogates below detectable levels.

For the water matrix batches, 2-fluorobiphenyl was poorly recovered from both field blank and supernate
samples. Low recoveries of phenol compounds in the supernate matrix were attributed by the laboratory
to nitration of these compounds during a sample acidification step, in the presence of high nitrate
concentrations in the samples. This was supported by the appearance of 2-nitrophenol-d4 and
2-fluoro-6-nitrophenol in the samples. These are nitrated surrogates and extremely unlikely to have been
present in any field sample.

4.2.1.10 Matrix Spike and Matrix Spike Duplicate Recoveries

Matrix spikes are a measure of how well the analytical system can accurately detect a known
concentration of an analyte of interest when it is introduced into the sample itself prior to analysis.
The results indicate whether or not sample-specific attributes can attenuate the analytical system's ability
to accurately measure an analyte.

Matrix spikes were measured for anions, metals, some radionuclides, Aroclor-1254, and some volatiles
and semivolatiles. For the supernate batches, all matrix spike recoveries met SAP requirements except
for Sr-89/90 and three semivolatile compounds.
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For the Solids batches, all matrix spike recoveries were met except for silver, uranium, Aroclor-1254,
kerosene, and three semivolatile compounds. The uranium and kerosene, performance is a direct result
of percent levels of uranium, kerosene and TBP in the sample such that the small spike amounts were
overwhelmed. The kerosene values were assigned a "D" flag.

The uranium results were verified using serial dilution and post-digestion spike results. These QC criteria
were met (see Appendix A). The uranium values were assigned an "f" flag.

The failed spike recovery for silver was attributed to possible precipitation during the acid digestion step.
Silver results for supernate were assigned a "J" flag and the sludge results were assigned an "f' flag.

Aroclor 1254 and some semivolatile spike recoveries did not meet the SAP requirements but most were
within the laboratories own statistically-based performance control standards. Where even laboratory
internal statistical control recoveries were low, a "b" flag was assigned.

4.2.1.11 QC Summary

Due to the holding time issue, all volatiles and nitrite results should be considered minimum values.

The field blank samples generally demonstrated that the sample processing did not add significantly to the
contaminant levels in the samples. Low levels of certain parameters were likely due to the exposure to
the extrusion tray in the hot cells. This is difficult to clean using the remote handling techniques
available. However, the levels of contaminants in the blanks are generally low relative to the levels in the
samples themselves. Acetone in the supernate and nitrate in the sludge were the only parameters where a
blank value exceeded 5% of a reported value above the detection limit. These two reported results may
be slightly biased high.

All laboratory control standard flags were due to SAP requirements being more stringent than
statistically-based laboratory standards. These statistically-based standards represent typical laboratory
performance and are an acceptable alternative standard to the generic SAP requirements. Laboratory
precision as measured by duplicates is acceptable for all parameters except silver in the sludge
composites. The silver results were flagged as being potentially underrecovered and should be considered
minimum values.

Due to the large amounts of kerosene, TBP and nitrate, volatiles and semivolatile performance was
impacted. Most semivolatile detection limits were elevated, samples had to be diluted, and some nitration
was evident in the samples, generating spurious compounds. All these are flagged in the data set.

Finally the laboratory flagged many results as "J" or estimated, due to their nearness to a detection limit.

Table 4-6 shows a summary of the numbers of results and the number and percent of those results that
were qualified by some type of QC flag. Note that some results may have been assigned more than one
QC flag. The overall number of unqualified results, including non-detected values carrying only a "U"
flag, represented 79% of the total number of reported results.
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Table 4-6. Summary of 241-U-361 Data Qualifiers.
Number of flagged results Percent of total

Total number of results 516 100
B 4 0.8
D 34 6.6
E 0 0
J 59 11
Q 16 3.1
U 363 70
b 3 0.6
c 2 0.4
f 2 0.4

Unqualified results (includes U flag 406 79
with no other flag)

In summary, the 241-U-361 data qualifiers do not justify rejection of the data for addressing the
241 -U-361 DQO Decision Statements, as none of the conclusions rely solely upon flagged data near a
decision point. However all data qualifiers and the holding time issue, particularly for the volatiles and
nitrite data, must be specifically considered if the data are used for any other purpose.

4.3 STEP 3 - Selection of Statistical Tests

The 241 -U-3 61 Tank DQO process prescribed that tank content characterization decisions would be
based upon the highest single-sample concentrations for each constituent of interest. This is a
non-statistical data evaluation technique and assumes no specific distribution of the data. There is a tacit
assumption that there are no outliers, i.e., all of the reported data are representative of the samples
presented to the laboratory and all of the samples generated are representative of the tank material.

4.4 STEP 4 - Verify Assumptions

As selection of the greatest single-sample reported concentration is a non-statistical process. The only
assumptions are representativeness of the samples.

4.5 STEP 5 - Draw Conclusions from the Data

Conclusions to be drawn from the 241-U-361 samples were identified during the DQO process and have
been presented in the form of decision statements in the DQO final report.

4.5.1 DQO Decision Statements

The DQO process resulted in the development of 9 decision rules which the collected data were to be
applied.

DS #1 - Determine If the radionuclides present In the waste material exceed the radiological criteria
for disposal.

Result: The radionuclides in the 241-U-361 sludge exceed concentration and total inventory screening
criteria found in the ERDF Waste Acceptance Criteria document. A waste specific evaluation and
determination by ERDF would be required prior to disposal. Stabilization is likely to be required prior to
disposal.
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The waste does not exceed 1 OOnCi/g of alpha-emitting transuranic isotopes with half-lives greater than
20 years.

The waste is less than Class C as defined in 10 Code of Federal Regulations (CFR) 61.55.

The waste does not contain pyrophoric material.

See Section 4.5.2.2 for details.

DS #2 - Determine if the chemical and/or physical properties of the waste material exceed the
disposal criteria limits.

Result: The waste does not exceed physical or chemical restrictions for ERDF disposal. However, if the
waste is designated as dangerous per the toxicity characteristic, treatment would be required to meet land
disposal restrictions regulations (DS#9). See Section 4.5.2.3 for details.

DS #3 - Determine if the waste material is regulated as listed dangerous waste.

Result: Determination of the presence of listed dangerous waste in the 241-U-361 waste relies upon a
diligent historical record search which is beyond the scope of this characterization report. See
Section 4.5.3.1 for details.

DS #4 - Determine if the characteristic dangerous waste codes (e.g., corrosivity, ignitability,
reactivity, and toxicity) apply to the waste material.

Result: The 241-U-361 sludge contains certain constituents that may trigger a toxicity characteristic
designation at the point of generation, depending on the methodology and nature of the disposition
approach, and results of a waste-specific toxicity characteristic leaching procedure (TCLP) test. See
Section 4.5.3.2 for details.

DS #5 - Determine if the waste material meets the definition of a toxic dangerous waste in
accordance with Washington State criteria.

Result: The 241 -U-361 tank waste had not been evaluated for Washington State toxicity at this time.
A book designation needs to be performed, if applicable. Washington Administrative Code
(WAC)-173-303-100(5). See Section 4.5.3.3 for details.

DS #6 - Determine if the waste material meets the definition of a persistent dangerous waste In
accordance with Washington State criteria.

Result: The 241-U-361 tank waste does not meet the definition of a persistent dangerous waste per
WAC 173-303-100(6). See Section 4.5.3.4 for details.

DS #7 - Determine if the waste material is regulated due to PCB concentrations.

Result: Although detectable, the PCB concentrations in the 241-U-361 tank contents are below
applicable regulatory criteria. See Section 4.5.4 for details.
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DS #8 - Determine if the waste material is regulated due to asbestos content.

Result: The 241-U-361 tank sludge was found to contain amosite asbestos at levels that would trigger
management requirements in accordance with 40 CFR 61.140 through .157. See Section 4.5.5 for details.

DS #9 - Determine If land disposal restrictions impose treatment for waste material.

Result: In the event that 241 -U-361-derived waste is designated as exhibiting the toxicity characteristic
at the point of generation, then it is likely that the LDR will impose treatment to remove or immobilize
several constituents. See Section 4.5.6 for details.

4.5.2 Comparison to ERDF Acceptance Criteria

The tank content analytical results were compared to acceptance criteria found in the ERDF Waste
Acceptance Criteria Document (WCH-19 1, Environmental Restoration Disposal Facility Waste
Acceptance Criteria), and the ERDF Supplemental Waste Acceptance Criteria Document
(0000X-DC-W001, Rev 6, "Supplemental Waste Acceptance Criteria for Bulk Shipments to the
Environmental Restoration Disposal Facility").

4.5.2.1 Free liquids

As the material sits in the tank, the supernate represents free liquid and would be prohibited from being
placed directly into ERDF without any additional processing.

4.5.2.2 NRC Classification

NRC Classification was performed in accordance with criteria found in 10 CFR 61.55. This comparison
requires isotopic concentrations of Pu-239, -240, and 241 which were not available in the laboratory data.
Estimates for these parameters were based on modeling of the fuel portion of the waste as a 6% Pu-240
fbel as specified in Table III of UNI-1983, using a 30-year decay. This was able to provide an estimate of
the Pu-23 9/240 allocation as well as an estimate of Pu-24 1/Am-241 ratio.

Table 4-7 shows the measured and calculated isotopes of interest, and the results of the classification.
Since the 10 CFR 61.55 Table I ratio sum-of-the-fractions is less than 1, indicating that the 241-U-361
waste is less than Class C, evaluation against Table 2 criteria is unnecessary.

Table 4-7 also shows the transuranic isotope content calculation. The 241 -U-361 sludge does not exceed
the threshold of 100 nCi/g.
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Table 4-7. 241-U-361 Sludge NRC and Transuranic Isotope Evaluation.

Radionuclide Concentration') NRC Table 11 NRC Table 12) Table 1 ratio 2  Transuranic Isotope
uCilg Ci/m3 nCi/g nCig

Tc-99 1.25E-02 3.OOE+00 5.29E-03
Np-237 4.35E-03 100 4.35E-02 4.35E+00
Pu-238 1.13E-03 100 1.13E-02 1.13E+00
Pu-239 2.15E-02 100 2.15E-01 215E+01
Pu-240 131 2.43E-03 100 2.43E-02 2.43E+00
Pu-241141  2.26E-02 3500 6.46E-03
Am-241 2.36E-03 100 2.36E-02 2.36E+00

NRC Table 1 Sum of Fractions 3.29E-01

Total Transuranic Isotope 3.18E+01
(1) - concentrations from laboratory results - Table 3-1, except as noted
(2) - Table 1 from 40 CFR 60.55
(3) - Pu-239/240 individual concentrations estimated from combined laboratory result and model ratio

from 6%Pu-240 fuel from UNI-1983 Table IlIl decayed 30 years
(4) - Pu 241 concentration estimated from Am-241 laboratory results and model ratio

from 6%Pu-240 fuel from UNI-1983 Table Ill decayed 30 years

4.5.2.3 Radiological content

Table 4-8 shows the radioisotope content of the 241-U-361 sludge, along with the associated ERDF
acceptance criteria WCH-191. Note that all results have been converted to the units of Ci/m-.

Table 4-8. Comparison of 241-U-361 Results to ERDF Radionuelide Acceptance Criteria.

Radionuclides Ci/m-' ERDF Criterion (1) U-361 max T sum-of-fraction

Americium-241 5.4E-02 3.OOE-03 0.0555
Cesium-137 3.2E+01 3.11E-01 0.0097
Cobalt-60 Unlimited <6.18E-03
Europium- 154 Unlimited <1.80E-02
Neptunium-237 l.5E-03 <5.52E-03 3.6830

Plutonium-238 1.5E+00 <1.44E-03 0.0010
Plutonium-239/240 2.9E-02 3.04E-02 1.0467
Plutonium-241 (2) 5.6E+00 2.87E-02 0.0051
Strontium-90 7.0E+03 8.32E-01 0.0001
Technetium-99 1.3E+00 1.59E-02 0.0122
Uranium-233/234 7.4E-02 5.34E-02 0.7223

Uranium-235 2.7E-03 2.26E-03 0.8382
Uranium-238 + daughters 1.2E-02 5.31E-02 4.4260

10.7997

Shaded cells indicate values that exceed the applicable criterion.
Undetected nuclides were evaluated at the detection limit

(1) from Environmental Restoration Disposal Facility Waste Acceptance Criteria, WCI- 191, Revision 0,
January, 2008.
(2) Pu-24 I value was calculated using the method described in Section 4.5.2+2.
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As shown in the table, the 241-U-361 sludge does not meet the ERDF radioisotopic screening levels for
either U-238 or Pu-239. The sum-of-the-fractions exceed 10 times the ERDF screening criterion of 1.0.
Note that the Np-237 maximum detectable activity limit is above the acceptance criteria. This detection
limit was used in the evaluation. If the Np-237 was treated as non-contributory, the sum-of-the-fractions
would be 7.0, which still exceeds the criterion.

In addition, total uranium and technetium-99 exceed ERDF total Curie "Trigger Levels" listed in
WCH- 191 as shown in Table 4-9.

Table 4-9. Comparison of 241-U-361 Tank Inventory with ERDF
Trigger Levels.

Radionuclide Trigger Level (total Ci) U-361 (total Ci)
Total U 3.0 11.0
Tc-99 0.6 1.59

Note: Inventory includes contributions from sludge and supernate.

Although none of these radiological evaluations prohibit disposal at ERDF per se, the ERDF acceptance
criteria state that inability to meet the published screening levels would require waste-specific evaluation
and pre-planning with the ERDF personnel.

4.5.2.4 Chemical Constituents

Table 4-10 shows the physical/chemical ERDF acceptance criteria (WCH-191, Section 4.2.1, Table 1) as
well as the maximum 241-U-361 sludge analytical results for those constituents analyzed for. The
241 -U-361 tank sludge does not contain individual chemical constituents at levels that exceed the
applicable criteria.

Table 4-10. Comparison of 241-U-361 Results to ERDF Chemica Acceptance Criteria.
Constituent Units ERDF Criterion U-361 max

Benzo (a) pyrene mg/kg 2.5E+04
Benzo (k) fluoranthene 2.5E+04
4,4'-DDD 7.6E+05
4,4'-DDE 5.4E+05
PCBs 5.0E+02 9.6
Beta-BHC (lindane) 3.3E+03
Antimony 1.9E+04
Arsenic 3.0E+03 <57.1
3arium 9.4E+05 49.8
,admium 3.9E+04 <4.76
hromium (total) 5.9E+04 371

Chronmium +6 _____ 5.9E+04 __________

Manganese 4.4E+05
Selenium 4.OE+05 <95.2
Silver 3.5E+05 138

allium 5.6E+03
anadium 3.3E+05
inc 3.OE+05
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4.5.2.5 Additional ERDF General Restrictions

WCH-191 lists a number of waste materials that are prohibited from disposal at ERDF. Many of these
prohibited materials are specifically addressed elsewhere within section 4.5.2 and 4.5.3. Chemical
analysis and waste observation supports the verification that the 241-U-361 is not restricted from disposal
at ERDF under the following criteria that are potentially applicable but not addressed specifically
elsewhere:

The waste is not capable of detonation, explosive decomposition at normal pressures and temperatures, or
explosive reaction with water.

The uranium, although representing a considerable percentage of the waste, is not in metallic form, and
does not represent a pyrophoric hazard.

The waste contains less than 10% organic/carbonaceous compounds.

The laboratory analysis does not display any evidence of compounds associated with waste that would
carry the F020, F021, F022, F023, F026 or F027 waste codes.

4.5.3 Comparison to RCRA Designation Criteria

4.5.3.1 Listed Dangerous Waste

Several individual constituents potentially associated with "F-001 - F-005" listed waste codes identified
in WAC 173-303-9904, were identified in the 241-U-361 waste. The measurable concentrations of
1-butanol are most likely due to the degradation of TBP and were not introduced into the waste
independently. In order to determine whether or not other listed wastes were ever introduced into the
tank, a diligent search of historical records is required. If this diligent record search identifies how a
specific chemical was used and/or how it came to be in the 241 -U-361 tank, and that meet the listing
description in WAC 173-303-9904, then the appropriate listed waste code would be assigned to the
241-U-361 tank contents. If the search cannot describe any use of that chemical and how it came to be in
the tank contents, then the listed waste codes cannot be assigned. This diligent record search is beyond
the scope of this characterization report.

4.5.3.2 Characteristic Dangerous Waste

The 241 -U-361 waste is not dangerous/hazardous by the characteristics of ignitability (DOO 1), based on
the high water content and low hydrocarbon content. The waste is not corrosive (D002), based on the pH,
nor reactive (D003), due to physical observation of the waste character and lack of hazardous gases in the
headspace sample. However, depending on the methods of disposition of the tank material, it has the
potential to be designated as a dangerous waste at the point ofgeneration for certain metals (D004 -
DO 11) and/or certain organics (DO18 - D043) by exhibiting the toxicity characteristic.

Table 4-11 shows the 241-U-361 supernate and sludge composite results (greatest single-sample result)
and Resource Conservation and Recovery Act (RCRA) of 1976 regulatory TCLP criteria. If the supernate
was generated as a separate waste stream, then the data suggest that it would be designated as toxic for
mercury. In addition, the detection limits would not be able to demonstrate that the selenium
concentrations are under the 1 mg/L toxicity limit.
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Table 4-11. Comparison of 241-U-361 Results to RCRA TCLP Criteria
Characteristic units Supernate max Sludge composite

Constituent Criteria mg/L value max value times 1/20
mg/L in TCLP (worst-case TCLP)

Arsenic 5 <1.20 <2.86
Barium 100 <0.100 2.49
Benzene 0.5 <,0008 0.000139
Cadmium 0.768 <0.238
Carbon Tetrachloride 0.5
Chlordane 0.03
Chlorofonrin 100 0.00465
Chlorobenzene 6 <.00055 <0.000018
Chromium 5 <0.100 18.55
o-Cresol 200
m-Cresol 200
p-Cresol 200
Cresol 200
2,4-D 10
1,4-Dichlorobenzene 7.5 <0.103 <0.392
1,2-Dichlorocthane 0.5
1,l-Dichloroethylene 0.7 <.00085 0.000299
2,4-Dinitrotoluenc 013 <.0945 <0.419
Endrin 0.02
Heptachlor (and epoxide) 0.008
Hexachlorobenzene 0.13
flexachlorobutadiene 0.5
Hexachloroethane 3
Lead 5 <1.00 41.2
Lindane 0.4
Mercury 0.2 1.07 0.186
Methoxychlor 10
Methyl Ethyl Ketone (2-butanone) 200 0.0225 0.0145
Nitrobenzene 2
Pentachlorophenol 100 <0.0572 <0.315
Pyridine 5
Selenium 1 <2.00 <4.76
Silver 5 0.335 6.9
Tetrachloroethylene 0.7 0.143 0.173
Toxaphene 0.5
Trichloroethylene 0.5 0.0165 0.0072
2,4,5-Trichloroplienol 400
2,4,6-Trichlorophenol 2
2,4,5-TP (Silvex) I
Vinyl Chloride 0.2
" Shaded cells indicate values that exceed applicable criteria
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TCLP testing was not part of the SAP-defined protocol. However, the theoretical ability of the sludge
composite material to generate a TCLP leachate that exceeds the toxicity criteria may be determined by
assuming a worst-case scenario where 100% of the constituents are leached from the sludge into the
TCLP leachate. As the TCLP test protocol involves a 1:20 dilution, bulk composite results can be divided
by 20 prior to comparison to the toxicity criteria. When this is done, as shown in Table 4-10, there is a
potential for sufficient constituent mass to generate a TCLP leachate that exceeds TCLP criteria for silver,
chromium, or lead. As with the supernate, the selenium detection limits are not low enough to
demonstrate that selenium would meet the toxicity criteria. In addition 2,4-Dinitrotoluene detection limits
are not low enough to conclusively state that the resulting TCLP would not exceed toxicity criteria. Note
that 2,4-Dinitrotoluene is not a COCs based on historical documents are was reported as a method-based
analyte.

4.5.3.3 Washington State Toxicity

The Washington State toxicity criteria is defined in WAC 173-303-100(5) in terms of the toxicity of the
chemical constituent based on published referenced toxicity studies. If the waste streams derived from
241-U-361 tank content removal activities do not designate as a listed waste and does not display the
toxicity characteristic, WAC 173-303-070(3)(a)(iv) requires that the waste is evaluated for Washington
State toxicity. per Washington Administrative Code (WAC)-173-303-100(5). This step will be performed
as necessary and is beyond the scope of this document.

4.5.3.4 Washington State Persistence

The persistence criteria are defined in WAC 173-303-100(6) in terms of the concentrations of total
halogenated hydrocarbons and polycylic aromatic hydrocarbons (PAH). If the waste streams derived
from 241-U-361 tank content removal activities do not designate as a listed waste and does not display
the toxicity characteristic, WAC 173-303-070(3)(a)(iv) requires that the waste is evaluated for
Washington State persistence per WAC-173-303-100(6).

The sum of all detected halogenated compound concentrations is 0.204 mg/L (.0002%) in the supernate
and 5.7 mg/kg (.0006%) in the sludge composites. These numbers are well under the 0.0 1% lower
criteria for designation as persistent and toxic. The PAH criteria of <1% is also met as the two PAHs
reported were both below detection limits on the order of 8ppm (.0008%).

As these criteria are applicable to the waste at the point of generation, all results should be evaluated
based upon the actual waste generation approach, including potential recombination of the supernate and
sludge.

4.5.4 Comparison to PCB Criteria

The 241 -U-361 Supernate and Sludge composite samples exhibited measurable concentrations of
Aroclor 1254. The maximum single-sample concentrations were 21.4 pg/L (ppb) in the supernate and
9.6 mg/Kg (ppm dry weight) in the sludge. These values are well below the 50 ppm trigger level for
management in accordance with 40 CFR 761. The PCB concentrations do not preclude disposal at
ERDF.

4.5.5 Comparison to Asbestos Criteria

The 241-U-361 Sludge Composite was inspected for the presence of asbestos fibers by both polarized
light microscopy (PLM) and scanning electron microscopy (SEM). Both techniques disclosed the
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presence of amosite asbestos fibers. The assignment of amosite was verified by both microscopy
techniques and energy dispersive X-ray analysis of major elemental constituents of the fibers.

The laboratory asbestos report (Appendix B) indicates that the asbestos fibers make up at least 1% by
volume of the composite sample. This would suggest that there is a total asbestos inventory in the tank
that exceeds I cubic meter. This seems contrary to historical data as well as expected normal
maintenance activities that may have provided asbestos-containing material to the 241-U-361 settling
tank.

If the 24 1--U-361 tank contents exceed 1% asbestos fibers by volume, management would be required to
meet 40 CFR 61.140 through 40 CFR 61.157. This would not preclude disposal within ERDF,

4.5.6 RCRA Land Disposal Restrictions

The RCRA Land Disposal Restrictions are not applicable to the 241-U-361 tank contents as they
currently sit in the tank, because no waste was added to the tank after August 19, 1987, the effective date
for mixed waste in Washington State, and the tank was abandoned.

In the event that the 24 1 -U-361 disposition activities generate a waste stream that is designated as
dangerous, then ERDF would require that the waste must meet the applicable treatment standards (UTS)
found in 40 CFR 268. For characteristic waste, the treatment standard includes the UTS found in
40 CFR 268.48, depending on the treatment standard in 40 CFR 268.40.

Table 4-12 shows the 241-U-361 sludge analytical results compared to the UTS. As shown, the
241 -U-361 sludge, as it currently exists in the tank, would not meet the treatment standards for I -butanol.
The sludge may not meet the treatment standards for TCLP mercury, silver, cadmium, chromium, nickel,
and lead, using a simple 1:20 dilution calculation and 100% leachability assumption. Detection limits
were too high to demonstrate that the sludge would meet the limits for 1,4-dichlorobenzene,
acenaphthene, 2-chlorophenol, di-n-butylphthalate, or phenol. Table 4-12 only shows those UTS
applicable to 241-U-361 sludge sample reported parameters.

Table 4-12. Comparison of 241-U-361 Sludge Samples to the RCRA Universal Treatment Standards
(40 CFR 268.48) ".

Analyte Units UTS Composite I Co mposite 2
METALS
Silver pg/g 0,14 in TCLP 6.9(2) cf 5.2(2) ef
Arsenic P g/g 5.0 in TCLP <2.8221 U <2.862) U
Barium pg/g 2.1 in TCLP 2.47 2.49(2
Cadmium pg/g 0. 11 in TCLP <0.24"T U <0.242 U
Chromium pg/g 0.6 in TCLP 18.62) 18.212
Nickel [g/g I I in TCLP 12.67) 13.2"2)
Lead pg/g 0.75 in TCLP 41.22 _ 39.82) _

Selenium g/g 5.7 in TCLP <4.72 U <4.762) U
Mercury pg/g 0.025 in TCLP 0.19(2) 0.182F__
VOLATILE ORGANIC COMPOUNDS

COC
Acetone g/Kg 160000 1270 J 677 1
Carbon Disulfide pg/Kg 4800 in TCLP <0.0251" U <0.024(') U
Bromomethane pg/Kg 15000 <1.63 U <1.55 U
Chloromethane ag/Kg 30000 <1.03 U <0.981 U
2-butanone pg/Kg 36000 290 121
Methylene Chloride pg/Kg 30000 4.38 J 1.53 J
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Table 4-12. Comparison of 241-U-361 Sludge Samples to the RCRA Universal
(40 CFR 268.48) ".

Treatment Standards

Analyte Units UTS Composite I Composite 2
Tetrachloroethene g/Kg 6000 3450 2670
Toluene ltg/Kg 10000 52.6 12.6

METHOD-BASED ANALYTES
1,1,1-Trichloroethane oRg/kg 6000 260 42
Il-Dichloroethene pg/kg 6000 5.97 L66
1 -Butanol pg/kg 26000 49300 13400
Benzene lig/kg 10000 2.73 0.778
Chloroform aig/kg 6000
Chlorobenzene a g/kg 6000 <0.367 U <0.348 U
Xylenes (total) Vg/kg 30000 123 48
Trichloroethene pg/kg 6000 144 26.3
SEMI-VOLATILE ORGANIC COMPOUNDS

COC
1,4-dichlorobenzene jig/kg 6000 <7840 DU <7760 DU
Acenaphthene lpg/kg 3400 <8120 DU <8030 DU
Bis(2-ethylhexyl) phthalate ltg/kg <117000 DU <115000 DU
2-Chlorophenol lig/kg 5700 <7660 DU <7580 DU
Di-n-butyl phthalale pg/kg 28000 <52700 DU <52200 DU
Pentachlorophenol pg/kg 7400 <6290 DUb <6220 DU
Pyrene pg/kg 8200 <8040 DUb <7960 DU

METHOD-BASED ANALYTES
1,2,4-Trichlorobenzene jig/kg 19000 <7610 U <7530 U
2,4-Dinitrotoluene g/kg 140000 <8370 U <8280 U
4-Chloro-3-methylphenol pg/kg 14000 <7860 U <7770 U
Phenol gg/kg 6200 <7720 U <7630 U
4-Nitrophenol ttg/kg 29000 <7440 U <7370 U
POLYCHLORINATED BIPHENYLS
Aroclor 1254 i pg/Kg 10000 9600 D 8330 D
.. Shaded cells indicate the value exceeds the applicable criterion.

(2) Metals and carbon disulfide results include a 1:20 dilution and 100% leachability calculation to
represent the worst-case potential TCLP result. This is then compared to the UTS TCLP criteria. Actual
TCLP results would be expected to be much less than this value.

Qualifiers:
B Analyte detected in the sample and in the method or prep blank at >5% of the reported analyte

concentration
D Result for an organic analyte was reported from a dilution
J = Result should be considered an estimated value
Q Result is qualitative only
U = Result is less than the calculated detection limit
b Matrix spike or matrix spike duplicate outside SAP limits (+/- 30%) and the spike concentration

was >25% of the reported analyte concentration
c = Relative percent difference between duplicate samples exceeded SAP limits (+/-30%)
f = Matrix spike recovery was outside the SAP limits (+/- 30%), but serial dilution results met the

internal laboratory QC requirements
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APPENDIX A

SELECTED DATA TABLES FROM
FINAL REPORT FOR TANK 241-U-361 CORE SAMPLES COLLECTED IN 2007

SAMPLE GROUP NO. 222S20070833
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DSRHardcopyWoLimist 2.7.22
DSR.Jar v. 2.7.21a

Sample Group: 20070833
Customer Group or SDG Number 222S20070833

Customer Sample ID: 328-IA
Sample Portion: Drainable Liquid (Supernatant Liquid)

Attachment I
U361

Data Summary Report

5 -Found in Blank
U - Less Than Detection Limit

D - Dilution J - Eatimated
b - MS/MSD Outside Range c - RPD Outside Range

a - Qualitative
f - MS fald/SERDIL OK

Pag 3

C

SampIS i A# Unit Standard % Blanki Resu Duplicate Ave RPD % Sp-kR§D% Det tt Cowl Err %h r-Fags

S07M000241 catone ug/L 104 3.00 77.3 n/a n/ We Wn/ 11.0 nra
SD7M000241 in disulfde , n/a <0.180 <0.760 nta wia n/a npa 0.75 nta
S07M000241 Bromomeihane ughL nl <0.490 <2.45 na n/a n/a n/ 2. n/a U
07M1000241 Chloromeftane ug4 na <0.310 <1.55 n/a e/a n/a n/ 1.55 hii U

S07M000241 -Sutanone ug/L 107 1.33 9.69 n/a n/ ra - n/a 6.65 n/a
S071000241 __ Mehylenchlovide ug/L T a <0.17 <0.85 n/a n/a na n/a 0.850 n/a U
S07M000241 Betificoroethan n/a <0.200 . 64.3 n/a n/a n/a n/ 1.00 n/a
S07M000241 [Toluene ug/L 106 <0.120 0-741 n/a n/a I/a nia 0.6 0a .1
S07M000241 Hexne ug/L Wa <0270 <1.35 fda e/a r/a r/a 1.35 n/a U
8071000245 -Pen water % 98.5 - va 96.0 95.0 95.0 0.0 ria 0.0100 n/a
S07M000245 Merc" - Ug/nmL 100 8.16E 1.03 e/a I/a Ia n/a 0.0400 n/a
SO7L000245 Fluoride ug/mL 99.5 '0.0120 3.13 3.14 3.14 0.319 93.9 0.492 n/a
S07M000245 Chloride ugmL 96.6 <0.0170 264 247 255 6.67 94.0 36.1 n/a J
S07M000245 NtrIt ug/nL 95.8 <0.108 496 - 494 495 0.321 96.0 229 /i J
S07M000245 Bromide ug/mL 95.5 <0.125 <265 <2B5 n/a I/a 95.9 265 n/a U
S07000245 Nitrate UgiL 93. <0.139 3.58E+04 3.55E 3.56E+04 0.203 97.5 29 n/a
S07M000245 Sulfael ug/mL 96.6 <0.138 414 40 410 1.72 97.8 293 4 /a
S07M000245 Silver ugimL 96.8 <5.00E-03 0.271 0.284 0.278 4.42 97.3 0.100 MOa
S07M000245 Arsenic ughnL 103 <0.0600 <1.20 <1.20 n/a ni/a 1061 1.20 n/a U
S07M000245 Bajiw . ug/m.L 100 <5.002-03 <0.100 <0.100 n/a n/a 95.9 0.100 n/a U
S07M000245 mlum ug/nL - 104 <5.00E-03 0.738 0.736 0.737 0.254 100 0.1 No/J
S07M000245 Chromium mnL 106 <5.00F-03 <D.100 40.100 n/i Wa 101 0.100 n/a U
S07M000245 Copper urg/tL 98.1 <5.00E-03 <0.100 <0.100 n/a r/a 103 0.100 n/a U
S07M000245 Lithium ug/mL 101 <0.0100 <0.200 <0.200 r/a n/a 91.9 0.200 nWa U
SD7M000245 NIcke ug/nL 103 <0.0200 16.2 16.4 16.3 12 10 0. n/a
30Th000245 Lead ug/l 10 <0.0500 <1.00 <1.00 n/a Wa 108 1.00 n/a U
S07M000245 Selenium urmL 103 <0.100 <2.2.0 2.00 ria n/a 105 2.00 n/ U
S07M000245 Strontium ZIgmL. 103 '5.00-03 77.5 78. 78.2 1.02 95.3 0.100 n/
S07M000245 Uranium rg/mL 99.0 <0.100 31.0 30.8 30.9 0.724 102 2.00 n/a
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Sample Group: 20070833
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Customer Sample ID: 328-1A
Sample Portion: Drainabs LUqukW (Supematant Uqud)

Attachment I
U361

Data Summary Report

b - MS/MaD Outakde Range c - FP Outside Range
Q-Qualitative
f - MS fafled/SERDIL OK

Page: 4

StmphO f AS Ans - UOR Slanduad % BSI - RIOUN Dupikatl Ave RPD% SpkfRec% t lr Count Err% Flags
507M000248 Cobal-60 CUi 1 <3.24E-06 8.94E-06 7.78E 8.3&E0 13.8 n/a 2.87E 18.771

7M000246 - 137 /mS 108 <3.90D-06 8.07E-0 8.02E-03 8.OSE-03 0.671 Wa 1.32E05 5.51
07M000246 EumOPvm-154 L/t n/a <9.8$&00 <1.12E-05 <1.14-05 Wa na va 1.12-5 n/a

SO7?M000246 Europkum-155 Cl/L n/a <6.181.06 <4,19E-5 <4.1&-05 n/a n/ nia 4.19E05 . i/aU
6071000246 UranIum-)233 Ug/nt n/a <i.D0.08 <2.50-4 n/a We n/a n/a 2.50E n/a
S07M000246 Uraniu234 ugm W/a <5.00-09 2.06E03 n/a n/a n/a - n/a 1.25E-04 n/a
807M00024$ Uranium-235 ugML 90.5 41.10-0 0.217 wa nda Wa ' a 2.75E04 n/a
S071000246 Uranium-236 ug/mL n/a <4.00E 8.16E03 n/a tia Wa na 1.002-84 n/a
S07M000248 U 238 Ug/mL 93.5 <550-07 31.2 n/a n/a n/a n/a 0.0138 n/a
s371000248 pH Measurement unie wia .. n/a 7.18 7.20 7.1 0.278 n/a 0.01 fra
S071000248 adinueim-9 uCYOL - 111 <7.15E06 3.12E I/a n/a We 'V .82-05 3.02

07M000247 241 uCvmL 104 42,29-06 <254E n/a nta n/a n/a 2.54E-08 100 U
807M000247 Naptun*UM437 u CiVL 82.9 <1'62-05 <1.82E.05 <1.82E na ni 76.3 3.83E.05 293 U
S07M0024? Plutonium-239/240 uCLmL 9.8 <1.66E-06 <1.96-06 n/a n/a n/a n/a 1.96E 100 U
80711000247 Plutonln-238 UCI/mL n/a <i.e6&e <1,98-06 n/a n/a n/a n/a 1.9E.06 100 U
807M00247 Stronflum-0g90 uCiLat 93.9 5.32E06 0.457 n/a na r/a n/a 3.31E .293
8079000249 0 1.4-Dichlorobenzene ugIL 32.2 <14.7 <103 We n/a n/a n/a 103 n/a U
S07M000249 0 naph6hen. ughL 85.5 <25.2 <177 n/a n/a n/a n/a 177 n/aU
807M000249 0 BW(2-thythey philbalale ug/L n/a <51.2 125E+03 n/ n/a e/a n/a 35 n/a .
807M000249 0 2-Chlorophenol L . 73.1 3.9 <167 We nfa r/g ,la 167 na
So71000249 0 Dnbutyhlhata U91 n/a <14.9 <104 n/a ni n/a n/a 104 nWaU
307U000249 0 Pentachlrophenol 8ODL 64.7 <8.18 <572 Wil i n/a Wa 57.2 nIa U
SD7M000249 0 Pyrmne U/L 90. <15.8 <111 n/a n/a n/a n/a 111 n/a U
S07M000249 0 Tdbutyl phosphate ug/L n/a <.36 9.54E+03 i r/a n/a n/a 44.5 n/a
S07M000249 0 Benzalo add ug& n/a <.%.3 <408 n/ n/_ We __W 4 n/a U
SD71M000250 0OCIar 1016 UL n/a <5AD '18.9 n/a . n/a n/a n/a 10. n'a
87M000250 0. r 1221 ug/L n/a <1.01 <3.55 n/a n/a n/a n/a 3.55 n/a U
S37M000250 0 1232 . g/L n/a '0.914 -<320 n/a n/a na n/a 3.20 'Va
807KM000250 0 r1242 ugL n/a <1.80 <6.30 n/a n/a n/a n/a 6.30 n/ap .

8 - Found in Blank
U - Less T han Detection Limit

D - Dikuton . -. Estimated
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: 328-A

Sample Portion: Drainable Liquid (Supernatant Liquid)
sausso R lAi sabndard% Blank Rnulf DuplIcabI Ave RPOi apkbe% Sptit Uo Cot Err% FlapI
S07M000250 0 jAodar 1248 ug1L n/a <1.01 355 nia n/a n/a na 3.55 n/a U
S07M002D 0 frmdor1254 ug&L 88.1 <0.371 .70I nal na nla 94.8 1.30 nia
jS0TMo00250 Obodo 1280 IRAa <4.09 <14.31  nJa n/a n/a n 14.31 na

Sample Portion: Drainable Liquid (Total)
SamS AS Anat - Unit Standrd% Ba Resut Dup Ave RPD% SpkRea% oatLimit CountEr % Flags

S07M000235 ralnableiquid Volae L -Wne n/a 300 n/a n/a n/a nra Iva n/a
$071M000235 Drainabi Liquid WfIgM g__ n/a n/a 287 n/a na n/a n/a n/a /a
SO7M00023S pnum et ol P dsG r/ I nfa 0.0 . nna . n/a / .0. n/a
S07M000235 Speciftgravily unwass 1. na 1 028 1.029 1.028 0.2336 n/a 1.0005-03 . n/a
30VD02 volum pWcant setrad solids %, Wea W/e 15.0 n/a n/a :M11 - IN/ 5.00 . .nf

Sample Portion: Segment Solids (Total)
Samp8O R AS Analyt. ,ut Stmnard% Bank Ranu DeI Ave RPD% SpkRfC Dt .CountErr% Flags

7SOTMOOCZMS 0o42 Waig4 . n/a <OA1 wan rile n/n ria -0.10ae

8 - Found in Blank
U - Less Than Detecton Limit

D - Dution s
b - MSIMSD Outside Range O

Q - Qualitative
I - MS faked/SERDIL OK

ha
'0

N
N
N
U,
N
C

.0
-J
C
Ce
'a
'a

0

J - Estimated
r-- RPO Outsie Range
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Customer Sample ID: 328-lAR
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Attachment I
U361

Data Summary Report

_n7M
B - Found In Blanki

0255' Usanium
P - Dilution

uglmL 99.0 '0.100 L _ 24.3|
J - Estimatad

n/al n/a Wa

b - MS/MSD Outside Range c - RPD Outside Range

Pai 2.00
Q.-Qualitative
f - MS *sliedISERDIL OK

n/al

Page: 8

SampliS R A# nulyt. Unit Standard% Blank Resul Duptia Avnsg RPD% SpkRoC% Dt Um CountErr% LiFlege
SOTW00251 ntae gL 104 3. 171 nita n/a 11a 78.1 11.0 Wna
SO7M000251 Carbon disulide u/IL n/a <0.150 <0.7 5a ri/r nfa Wa 0.750 Wa
S07M000251 Bromometihane ugL n/a <0AO <2.45 - M nia nft n/a 2.45 nfa.
S07M000251 Chbromethane .eugL r/a <0.310 <1.55 Na nd na nla 1.55 rda
SU7M000251 2-Butanone 1g/L 107 <1.33 22.5 n/a We n/a 93.4 6.65 Wea
S074000251 Metylwoechloride u/1L ne '0.170 1.27 Wa r/e . ia W 0.850 Ia
SO7M000251 Tetrachloroethane g/L n/N <0.200 143 fe na nfaV nal 4. wa
507000251 Toluene Uag/L 10 <0.i20j 0.951 WINa rle we 100 0.800 Wa J
S07M000251 Hexam uW/L na " 270 < 1.35 n/a we nfa Iva 1.35 n/aU
S07M000255 Pgrcentwaer% 98. n/a 94.9 IVa ia ri/a f 0.0100 I/a
Sd7MOO0255 Meraay ugamt. 100 8.18E-04 1.07 1.03 'I. 3.72 103 0. TIa
8o714000255 Fluoride ughL 99.5 <0.0120 2.72 na n/a n/a n/a 0.492 n/a
807M000255 Chloride ughmt 95.6 <0.0170 255 ie We na ia 36.1 n/a J
SO7M000255 NhtI ugmLt 98.8 C0.108 486 n/a nfe Wie Iva 229 n/a J
SO7M000255 Brornke ug/mn 95.5 C0.125 <265 We nta na we it n/a U
S07 D000255 Nitae - ug/mL 93.4 <0.139 3.57E+04 na n/ n/a na 295 n/a
S07M000255 Sulfile ug/mL 96.6 <0.138 525 n/a nra We nia 29 n/a _

S071000255 Silver ug/mL 90.8 <5.00E-03 0.335 n/a n/a Wes na 0.1 wa
S07M000255 rnic ug/mL 103 <0.0600 . <1.20 n/a We n/a n/a 1.20 n/a U
SW7M000255 -Barium ug/mt 100 <5.00E.03 <0.100 n/a NOl ie n/a 0.100 ria U
SO7MOWO255 Cadmium ug/mL 104 <5.00E-03 0.788 Nia ne n/a W/a 0.100 Wda J
S07M000285 Chromium mL 106 <5.OOE.03 <0.100 We na n/a Wfa 0.100 rila U
SO71000255 Copper ug/mL 98.1 <5.00E-G0 0.100 w/a is n/a n/a 0.100 /a
S07M000255 Lithium ug/mt 101 <0.0100 4.28 n/a te n/a Wa 0.200 nre
SO7M000255 NIckel uO/ML 103 <0.0200 19.3 n/a Ida r/a na 0.400 ie
S07M000255 Lead pgit 107 - <0.0500 <1.00 n/a / n/a na 1. n/a U
S07M000255 Selanium ug/ml 103 <0.100 '2.00 rile n/a I/a n/a too n/a U
S07M000255 Strontium up/nt 103 cS.nfE 77.1 We nfa n/a Wa 0.100 ria

U - Lows Than Detection Limit
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Sample Group: 20070833
Customer Group or SDG Number: 222520070833

Customer Sample ID: 328-tARI
Sample Portion; Drainable Liquid (Supernatant Liquid)

Attachment I
U361

Data Summary Report

B - Found In Blank
U - Less Than Detection Limit

D - Dilution
b - MS/MSD Outside Range c - RPD Outside Range

Q - Qualhtie
fI MS falled/SERDIL OK

Page: 7

Sp0I RA M sbsnxrda % Blank RWNk Dupata Ams PDO% SpkRn Datuim CMMtEsn% Fgs

S07MO0C256 Oobat.60 uCi/a 102 <324-06 7.75E-06 n/a n/a n/a n/a 423-06 25.36
8074005 Caun-137 uCTInL i <902-0 8.092-03 n/: n/a i/a Wa 1.40&05 5.51
807M000255 Europlum-154 UUim n/a <.ShE-O <1.18EV05I- n/a e n/a 1.181505 na
S07MM256 Eurmpiwn-155 UCML nfa <.18E '4.58E-05 n/a nA n/a n/a 4.581-05 n/a
S07MO005 Urawiuw-233 ugfLn/ <1.OOE.08 <2.50-04 <2.50E-04 Ala n/a N 2.50E.04 n/a U
SOL 256 UmniuM-234 ugL n/a <5.002-09 1.79&03 1.73E.03 1.78E-03 3.36 n/a 1.25-04 n/a
S07M0028 Uranium-235 ugknL 90. .1.10&08 0.198 0.198 0.19 0.101 110 2.75E-04 Wa
S07MO 0256 Urankun-23 ug/mL n/a <4,00-09 7.4E-03 8.0203 7178E.3 6.12 n/a 1.002-04 C/ -

SD7f000256 U228 ughrvL 93.5 <5.50207 28.6 28.7 28.7 0.279 11 0.0138 n/a
S07MO025 PH Measurent UnIessa n/a 6.78 nfa ia n/a n/a 0.0100 Iva
S07M000256 echnetiumn-99 UCIAAL 111 <7.15E-06 3.23E-03 3.12.03 3.18F,03 3.46 105 6.99-05 2.99
S07M000257 Anerichm-241 CilmL 104 <2.29E-06 <2.36-08 <2A0E-06 Wa n/a e/a 2.38ff- 17.7 U
S07M000257 N-pfuniurn237. 82.9 '1.82f05 <1.82-0 . Ala Iva na r/a 3.83E05 160

SM000257 Plutonlum.239/240 uCtL 99.6 <1.66E.06 <1.3206 <1.7306 Wa n/a n 1.63-061 100 I

S07M)000257 Pluton -238 UCVML n/a 1.8806 <1.6306 <1.73E-06 r/a na na 1.63-06 100 U
S0M 00257 Strontin-8990 uCVmL 93.9 5.32E-06 0.455 0.465 0.A 2.17 n/a 3.345-05 295
S07M000259 0 1.4-Dichorobenzena g/L 32.2 <147 '103 nAa n/a via 32.8 103 n/a U
S07MO000259 o thene u1L 65.5 <25.2 <177 alai n/a n/a 59.6 177 n/aU

80?fM0059 0 is(2-eMhy~hexyO phthalate ug& n/a <51.2 '359 nWa n/a n/a n/a 359 n/a U
S07M000259 0 2-ChloMphenol ug/L' 73.1 '23.9 <167 n/a n/a n/a 23.6 167 n/a b
S07M0002590 O i-fbtyhThalate ugL Wa 14.9 <104 nfa - n/a ala n4 104 n/aU
SDfMl O2 9 0 Pentachoropheno ugL 64.7 <8.18 <57.2 a/a n/a n/a 91.0 57.2 n/a U
S07M000259 0 Pyrene ugL 90.6 <15.8 <111 n/a n/a n/a 82.4 111 n/a
SO7M000259 o Trbutyl phosphate tag/L tda <.36 1.25E+04 r/a N/a 11a nla 44.5 n/a

)07M000259 0 ReazOicacid UgL nfa <58.3 <408 n/a nA na n/a 408 n/a U
807810000 0 d'1016 ug/L n/a <5.40 <18.9 n/a ala n/a n/a iS /a
807M000260 0 r1221 _ug/L n/a <1.01 <3.55 n/a m/ n/a n/a 3.55 i/aU
S07M000260 0 [or 1232 . ugAn/a '0.914 '3.20 n/a n/a Ala n/a 3.20 n/aU

507M000260 0 1242 n/a <1.80 <8.30 r/a n/a "/a We 6.30 n/a U
J - Ettimnated
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Sample Group: 20070833
Customer Group or SDG Number: 222S2007033

Customer Sample ID: 328-IARI
Sample Portion: Drainable Liquid (Supernatant Liquid)
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Attachment I
U361

Data Summary Report

*enpo R. " - j~ -~~ -SadadSamp N AS nlywb Unit BmmdaA% hlank RauLl Duplicate A RPD% SpkRec% DSILI CountErr%[OmIFlap
S07M000260 0 0Jodm 1248 ughL n/a <1.011 3.559 n/a n/a 118W 3.55 n/a U
S07MOOo2Bo 0 1254 ughL 88.1 <0.3711 21Ai. 1 a n/al [Val n 1.30 niaJ
S07M000260 0 1260 ugL n/a <4.09 <143 fnn 143 n/a

Sample Portion: Drainable Liquid (Total) - -

s mplk R At Anabft Unit 1Sbnd" Blank Resu Dupiket Awn RPD% 9pkRe % M ttiq Count Err% Flop
SO7M0238 Drainabls Liquid Volume mL e/a n/a 300 n/a n/a n/ n/a n/a n/a
S0OM00023 Drmnable Liquid Weiht rila Wa 277 Wa n n/a ni iv n/

50M026 Oianic volumnapresent ML Wit Wea <1.00 I/a n/a nfa nfa 1.00n/
?M000236 Speciflgrmvfy unfilss 100.3 n/a 1.030 i/A a n/a n/a 1.000E n/a

S07M000238 Ouan peicent settled soLds n/a . W 35.0 / n/a n/a 0S. /a

Sample Portion: Segment Solids (Total)I amnples R IM ut Junto Sbondvd% Blanki NO DUPICate AveM10 RPD%lSpkRsc%l DetUml CouintE r%l~ FlagsI
IS0M00034 I_ tSold Weight I/ / 010nana na na V10na

B - Found in Blank
U- Less Then Detection Unit

0 - Dilution
b - MS/MSD Outside Range

J - Estimated
c - RPD Outside Range

0

a - Qualitative
f - MS failed/SERDIL OK
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number: 222S20070833
Customer Sample ID: Composite I

Sample Portion: Core Composite - Solid
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B - Found in Blank
U - Less Than Detection Limit

i- Esumated
b -MS/MSD Outside Range C - RPD Outside Range

Q-. Qualitate
f - MSbfad/81ERDIt OK

SwmpW# R AN lyt Unit stanrd % SbaMk Result Dupiast Al RPO % Spk Rac % DetUm CeuntErr% Fgs

S0791000304 " Weight RIB al 200 n/a na we na 0.100 n/a'

S0TM000308 Bukdensity ImL n/a nwa 1.27 nwa Ia .e n/a 1.0OE-03 n/a

S07MOO0308 Acetone ugkg 80.3 c4.38 1272+03 n/ n/a n/a 179 na
SOTMOD0308 n di _ _UMd ug/k§ n/a <0.300 0.500 n/ n/a n/a n/a 0.500 n/a

S07M000308 Blornoumm _ gfkg n/a <0.980 <j.83 n/ n/ n/a n/a 1,83 n/a

SO7MOO0308 ChIGrDIhM IO ug1kg n/n 0.62 <1,03 n/a n/a n/a n/a 1.03 rlae

S07MOO03DB 2-Butanougfkg 119 <2.66 290 n/a n/a n/a n/a 19.8 wai

S07MQ0O308 Metyenchlodide nia <0. 4.38 n/e n/a nia n/a 0.56 n/a
SO7MOOO30 O ne n/a <0.400 3.45E+03 n/a n/a na n/a 16.3 Iva

S07M0030____un_ ug/kg 97.5 <0.240 52. ne nv n/a n/a 1.79 W/

SOTMOM03D8 H_ - ug/k n a 0.880 17.2 Wa n/a n/a n/a IA Wa

S07M000312 Psrcentwater 97.7 n/a 71.1 71.1 71.1 0.0 /a 0.0100 Iva

S07M000312 Macuy ug/g 11 c1.00E-04 3.72 3.55 3.64 4.68 84.3 0.0464 n/a
S07MOa312 surement Iss - nla n/a 8.10 8.1 8.12 0.370 n/a 0.0100 na
607M000315 0 r101 Dry ugkg ln/a <31.0 <510 wa ./e n/a n/a 510 n/a DU

S07M000315 0 r 1221 Dry tag/k n/a <5.12 <84.2 n/a n/a n/a n/a 84.2 n/faDU

S07MDDD315 0 122 1 y3u2/kg Drn/a <8.69 <143 1 /a n/a n/a n/a 143 n/a U
S07M000315 0 clor 1242 Dry . /a <20.7 <341 n/aDU

S07M000315 0 dlor1248Dry ugfkg n/a <11.7 <1931 - "18 e/ We 193 n/a

S07M000315 0 dot 1254 Dry ug/t 97.6 <7.50 9.60E+03 n/a n/a n/a 62.2 123 n/a
S07M000315 0 r 1260 Dry ugkgn/a <12.1 <200 n/a n/a nit ne 200 ia U
S07M000317 0 1A-Dchlorobenzane ug/kg 58.4 '838 <7.84E+03 n/a n/a n/a 66.5 7.84E+03 n/
S07M000317 0 naphthene up/kg 76.2 <866 <8.12E+03 n/a n/a na 81.6 8.12E+03 n/a U

S07MO317 0 8Is(2-ethyhexyO phthalta up/kg n/a <1.24E+04 <1.17E+05 n/a n/a n/a n/a 1.17E+05 n/a DU

S07M000317 0 -Chlorophenol ugfk 68.6 c817<7.66E+03 n/a n/a n/a 78.5 7.66E+03 n/a DU

807M000317 0 D--butytohlate ur nla 6.71E+03 <5.27E+04 n/a. nia n/a n/a 527E+04 n/a DU

S07M000317 0 Pentachiorophenol ugfk 89.8 <671 '629E+03 N/a ria n/a 333 629E+03 n/a DUb

S07M8OD317 0 Pymw ugik 94.0 '858 <8.04E+03 n/a ne n/a 55.1 8.04E+031 aa DUb

SD7M000317 0 Trbutyl phosphate ugfkg n/a cI.08E+03 2.19E+06 n/a n/a .na nfa 5.05E+041_ n/a
D - Diutn -
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SOG Number: 222S20070833
Customer Sample ID: Composite I

Sample Portion: Core Composite - Solid
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1 Found in Blank
U - LeM Than Detection Liit

J - Estimated
b - MSIMSD Outside Range c - RPD Outside Range

Samples R Ao Standard% Blank Rsu Dufat Ave RPD% SpkRol DetUm CountErr% Fbgs

S07M000317 0 Benzolc ackg n/a <4.A7E '4.56E+04 inva - n/a n/a i 4.56E+04 nit DI)

S07M000319 0 Kerosene 114 <15. SA7E+03 n/a nfa n/a -1.10E+ 781 n/a

S07M000321 F alpha . uCIM 9.9 <7.76E.04 0.0672 0.0683 0.067 1.62 82.7 1.50E-03 8.34

607M000321 F Umnkmi-233 "en/a <0.0244 <0.0244 cO.0248 wa n/a nl 0.0244 n/a

S07M000321 F Urwnm-234 a n/a <0.0122 6.68 6.75 6.71 1.09 nia 0.0122 na

07TM000321 F Umnlum-235 ug/g 105 <2.14 810 842 826 3.89 97 2.14 Wei

S07M000321 F Umanium-236 ugg n/a <9.74E-03 14.3 14 14.5 3.20 n/a 9.745-03 n/a
S07M000321 F u23a u9g . 106 <107 1.23E+ 1.26E+05 124E+05 2.38 98.8 107 nfa

S07M000323 W Fluodde ug/g 97.8 <0.012 584 631 012 6.11 100 14.1 nwa
S07M000323 W Chloride ug/g 96.6 <0.0170 215 218 217 1.57 93. 19. n/a

607M000323 W Nitrite ug/g 98.6 0.190 2.19E+03 2.23E+03 2.21E+03 1.82 103 127 n/a
SO7M000323 W Bromk u91 97.3 <0.125 328 328 0.0708 96.9 146 n/a
S07M000323 W Nitrate ug/g 96.9 0.1 2.37E+04 244E 240E+04 3.14 88.8 163 na
S97lA00323 W tMe ug/g 97.4 <0.138 , 904 918 911 1.53 93.6 182 n/t i
807MM0325 A AmlerciuM-241 hig 106 <4.5SE-04 2.36E-03 2A4 2.40 3.33 n/a 5,75E-04 428

S07M000325 A Cobat-60 uCU 10 <425843 <4.87E-03 <4.878-03 ni nit n/a 4.87E-0 n/a U
S07M000325 A Cestum137 uCifg 102 <8.72E-03 0245 0.243 0.244 0.949 n/a 6.94-03 6.51
S07M000325 A EuropiuM1 54 uCIv n/a <0.0146 <0.0140 <0.0144 n/a n/a n/a 0.0140 via

807M000325 A Eurplum-155 uCVg n/a <6.71E-03 <8.14-03 48.30-03 nr/a nia nIa 8.14E-03 n/a U
S07M000325 A SiNWe ug/g 78.9 <5.001503 138 90.1 114 42.1 63.3 4.7 n/a d
S07M000325 A Ic ug/g 92.1 <0.0600 <56.4 <56 n/a n/a 92.1 56.4 n/a U
S07M000325 A Barium ugig 93.3 <6.008-03 49.3 49.7 49. 0.963 101 4.70 n/a

607M000325 A m ugig 90.0 <5.00503 <4.70 <4.68 Wda n/a 101 4.70 n/a

SD D325 A Chromium ugfg 91.6 <5.00E03 371 368 369 0.910 99.6 4.70 n/a

S07M 125 A Copperugfg 94.6 <5.008-03 59.4 58.3 58. 1.85 101 4.70 n/a

S7MOO0325 A Lithium -0g/g 962 <0.0100 49.3 51.1 50.2 3.60 109 9.40 n/a

___M_ _ A _ k_ t uglg 90.0 <0.0200 252 258 255 2.39 101 18.8 n/a

07M000325 A Lead ugg 90.7 <0.0500 823 823 823 0,0159 1041 47.0 n/a .

SD7M000325 A Selnium ug/g 93.9 4.100 44.0 <3.8 n/a Wa 109 04.0 n/. U
Q - Qualitative
f - MS failed/SERDIL OK

D - Dilution
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Attachment I
U361

Data Summary Report
Smple Group: 20070833

Customer Group or SDG Number 222320070833
Customer Sample in: Composite I

Sample Portion; Core Composite - Solid
Sample R AW Aalyt. Unit Stndard% Blank Result Dupilcabl. *A RPD% SpkRec% etLim COunt Etr% Flag

S07M000325 A Strontium ugtg . 94.5 <5.00E-03 494 509 3.08 1 4.70 n/a
S07M000325 A Uanium ugwg 88.6 <0.100 124E+05 1.26E+05 1.25E 2.12 435 -94.0 n/a
S07M000325 A Neptunlum-237 uclvg 786 3.81E03 4.36E-03 4.60E-03 4.48E- 5.59 79.6 6.30E as
S07M000325 A Pkutonkim-2391240 UCi/g 103 c3.26E-04 0.0239 0.0 0. 2.11 nia 1.131503 2.22 .

S07M000325 A Phutcnlum-238 uCilo na <3.26E-04 C1.13E.03 <1.14E 3 ala n/a n/a 1.13E-03 100 U
S07I00325 A Stontlium.89O uCVg 96.2 <5.78-04 0.651 0.662 0.656 1.68 n/a 7.39E-04 1.16
S07M000325 A Technetium-99 uClg 110 cB.S1E-04 0.0123 D.O1IB 0.012 4.15 104 S.22E-04 . 4Ad

B - Found in Blank
U- Less Than Detection Unit

D - Dilution J - Estimated
b - MSIMSD Outside Rags c - RPD Outside Range

a -Quaitative
f - MS faIledISERDIL OK
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Sample Group: 20070833
Customer Group or SDG Number 222820070833

Customer Sample ID: Composite 2
Sample Portion: Core Composite - Solid

Attachment I
. U361

Data Summary Report

Sampls R A# nit Standad% Blani Resu Duplicale A RPD% SpkRee Dot Count Err% CalFlag.
M7000305 SoA Weight nla n/a 20 Wa Wa we Na 0.1 n/a

S7M000307 Bulk density . ._ n/a Wa 1.26 /a We a n/a 1.00E-0 nla
SO7M003B ugkg 0.3 '4.38 677 n/a nil nla n/a 106 n/a
S07M000309 Carbon disullide ug/kg ft <0.300 <0A7 n/a f/a a/a n/a 0.47 ria
S07M000309 Bromomethane ugkg Iva <0.980 0.c5 ala n n/a n/a 1.55 ria U
SD7M000309 Chloromethane n/a <0. <0.981 n/a n/a n/a fe/e 0.981 n/a U
S07MD00309 -_u"anon uglkg 119 <2.66 121 /a n/a a/a n/ 4.21 n/a
S07M000309 _MethyienIchbrike ugskg na <0.340 1.53 "is n/a Ala n/a 0.538 n/a
SO7MOOD309 - Ttachiorothne ug/k n/a <0.400 2.67E+03 n/a ni n/a We 9.69 Wa
S07M000300 Toluene -ug/kg 97.5 <0.240 12.6 n/a n/a n/a n/a 0.380 n/a
S07MD309 Nexn. ug/kg Wa <0.880 1.81 Ila n/a n/a n/a 1.3 r1/a J
S07M000313 Percentwater % 97.7 n/a 71.0 n/a We n/a Me 0.01 I/a
S07M000313 11ry j 11 <1.E-04 3.50 Ne n/a N/a 1a 0.0500 n/a
S-7MIOO313 Masumment uniflesa /a na -8.10 n/a n/a n/a n/a 0.0100 Wva
S07M000316 0 rolor 1016 Dry Ug na <31.0 '393. n/a n/a ala n/a 393 nfa DU
SO7M000316 0 r1221My ugk n/a <5.12 <05.0 n/a nra ala n/a 65.0 nfa U
307M000316 0 r1232Dry ugikg n/a <8.56 <110 n/a n/a I/a rut 110 n/a
SOTMO316 0 1242 Dry ugfkgn/a <20.7 <283 e/a n/a n/a a 283 n/aDU
S07M000316 0 1248Dry ukg - n/a <11.7 <149 n/a n/a n/a n/a 149 n/aDU
SOTMOO3I 0 o r 1254 Dry tg/kg 97.6 <7.50 8.33E+03 . n/a n/a na n/a 95.2 n/aD
S07M000316 0 r 1260 Dry Agg n/a <12.1 <154 n/a n/a n/a we 154 n/aDU
87M000318 0 1,4-ichlorobenzene 10k 58.4 '836 <7.7BE+03 nia n/a n/a n/a 7.7E+03 ala oU
S07M008318 0 Acenaphthene gkg 762 <866 <8.03E+03 n/S n/a n/a n/a 8.03E+0 n/a U
SOTMOOC31B 0 Bls(2.thyathsyI)phlhalate Lg/kg r/a <1.24E+04 <1,15E+05 n/a na n/a n/a 1.15E+05 n/a U
SOTMOD0318 0 2-Chlorophenol ugk 68.6 <817 <7.58E+03 n/a n/a n/a na 7.58 Wa DU

07M000318 0 i-nbutyflhalate ig/kg ala 6.71E+03 <5.22E+04 n/a /a n/a n/a 5.22E+04 nIta U

$07M0003i8 0 Pentachlorophenol Ag/kg 89.8 4671 <6.22E+03 Wa /a Ia n/a 6.22E+03 n/a WDU
"07M000318 0 Pyrene tug/kg 84.0 <858 <7.98E+03 n/a n/a n/a n/a 7.96E+03 n/a

507M000318 0 Trbutyl phosphate ugfkg n/a <1.08E+03 2.02E+06 na n/a n n/a 5.00E404 n/a DJ
0 - Found in Blank
U - Less Than Detection Lmitn

D - Dilution .-Etimtated
b - MS/MSD Outside Range - c - RPD Outside Range

Q - Qualtative
f - MS tailed/SERDIL OK

Page: 21
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Sample Group: 20070833
Customer Group or SDG Number: 222S20070833

Customer Sample ID: Composite 2
Sample Portion: Corn Composite -Solid

Attachment 1
U36'

Data Summary Report

0 - FoUnd In Diank
V - Less Than Detecion Limit

0 - Dilution
b - MS/MSD Outsie Range

J - EstiMated
c - RPD Outside Range

Q - QualitatIve
f - MS faBd/SERDIL OK

Page: 22

sanpid R AN Unit Standrd% Blank Raul Duph.cat Ave RPD% SkRet% Oet Count Err Fgs
S7M000315 0 Benzicadd ugMWkg n/a <4.BTE <4.52E+04 iWa nl na 4.52E+04 Wa .
S07M000320 0 Kerosene 114 <15.9 6.74E+03 n/a n/a ri/a n/ 693 Ofa J3
S07M000322 F alpha uCI/g 98.9 <7.76E-04 0.0622 n/a n/a n/a 1.54E-03 8.52
S07M000322 F UranbnM-233 ugtg n/a <0.02 <0.0251 n/a n/a n/a n/a 0.0251 W a
507M000322 F UWruni-234 ug/1 Wa <0.0122 6.61 n/a /a n/a We 0.0125 nf/a
S07M000322 F Ufanum-235 4ft 105 <7.14 803 ig wea Wa n/a 2.21 n/a
S07M000322 F UranIwm-236 uglg n/a <9.74E-03 14.7 n/a na wa 0.01 ria

i7M000322 F U 238 ug/g 106 <107 1.23E+05 na ne n/a n/a 110 n/a
S07M000324 W FIuoMe ug/g 97. <4.0120 on n/a n/a n/a n 13. n/a
S07M000324 W brid ugag 96.6 4.0170 218 n/a Iva p/ Iva 19. n/a
S07M000324 W Nirite 98.6 0.190 2.28E+03 e/a na n/a . r/a 124 n/B
S07M000324 W Bromde . ug/ 97.3 <0.125 425 Wa n/a Wa n/ 144 Wa -

S07M000324 W Nitrate 96.9 0.160 2.37E+04 ae n/a n/a We 160 na
S07M000324 W Sufate 97.4 <0.138 944 n/a n/a n/a Wa 1 N J
SO7)000326 A riciwn-241 ciug 106 <4.58E-04 224E-03 na na l/a n/a 562SE-04 4.14
SO7M000326 A Cobaft-60 uCiL 102 <4.25E-03 <4.74E-03 n/a n/e n/ n/a 4.74E-03 n/a
807M000328 A aum-137 Cvg 102 <t.72E-03 0.216 n/a n/a Wa n/a 7.ASE 6.77
S07M000326 A uroplum-154 uCYg n/a <0.01 c0.0142 rie n/a n/a n/a 0.0142 Ita
SO7M000326 A Europlum-155 hYg n/a 4.711-0 <8ASE-03 n/a n/a n/a n/ 8.46E-03 n/a
S07M000326 A Sliver uag 78. <5.OOE-03 10 nfe n/a n/a n/a 4.76 Fia
$075000326 A ic ug/g 92.1 <0.0600 <57.1 Wa n/a a n/a 57.1 n/a U
S07M000328 A Barium - ug/g 93.3 <5.00E-03 49.8 / n/a n/a ra 4.76 W/a
5075000326 A Cadmium uglg 90.0 <5.00E-03 <4.76 n/a n/a We n/a 4.7 nf/a
S07M000328 A Chromium u919 91.6 <5.00E-03 353 n/a n/a n/a n/a 4.7 n/a
S07M000326 A pper ug/g 94.6 <5.00E-03 60.3 n/a n/ /a na 4.7 n/a
807M000328 A LS:um ug 96.2 <0.0100 49.5 n/a n/a r/al r/a 9.52 n/a
507M000326 A NlMd ug/g 90.0 <0.0200 264 nil n/a n/a Iva 19.0 n/a
807 000328 A Lead uglg 90.7 <0.0500 795 n/a n/a n/al n/a 47.6 n/a
S0M000326 A Selenium g/g 93. <0.10 <95.2 n/a n/a n/a n/a 95.2 nWa
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Attachment 1
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number: 222S20070833
Customer Sample ID: Composite 2

Sample Portion: Core Composite - Solid
Sarnp R t A# nulyts nit Standard% Blank R Dupilca A RPD% pkRc% DotIm COntErr% Fbgs
S07MOO328 A Sbtmfnum 1 94.5 <S.00E-03 -8t We Wa Wal n/a 4.76 n/v
S07M000326 A Uranhim u 88.6 <0.100 124E+05 nl Me /e n/a 952 id"
SOThMqO326 A- Nepntum-237 uCVg 76.5 3.81E-03 3.31E-0 We n/a n/a We 6.38E-03 115 U
S07M000326 A Plutonim-239240 uCvg 1 0 3.25E-04 0.0224 n/a Ala We a 1.IOE-03 223
S07M000326 A Phhtnium-238 uCilg W/a <3.26E-04 1.10E-03 n/a We a/a WWa 1.10E-03 100 U
S07M000328 A Stroniuni-8910 uCtfg 96.2 <.76E-04 0.655 nta n/a e/ a 7.35E 1.15
S07M000328 A Tehnstium-99 uCVg - 110 <.W1E-04 0.0125 n/a Wea n/a n/a 6.24E 4.43

5 - Fourd in Blank
U - Less Than Datecdon Limit

D - DiUtIn
b - MS/MSD Outside Range

J - Estimated
c - RPD Outside Range

0 - Qualtative
f - MS faled/SERDIL OK

tj
tj

92
tJ
cz
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Sample Group: 20070833
Customer Group or SDG Number 222820070833

Cuetomer Sample ID- Fild Blank i
Sample Porion: Field Blank

Attachment I
U361

Data Summary Report

3 - Found in Blank
U - Less Than Detection Umit

D - Dilution
b - MS/MSD Outside Range c - RPD Outside Range

Page: 24

Samplat R AN nulyt nit Standard% Blank Res Duplicate A RPD% SpkRec DottUm CountErr% Flags

S07M000209 Acat _______ 95.8 <2.19 <7.4 n n/a nga n/a 2.43 n/a
807M9D0209 Carbon disuffide 41a '0.1 <0.167 Wa - e Wi/e i 0.187 rival
S07M000209 Bromomethane &na <'.90 .0.644 Wa a. n/a la 0.544 ra
SO7M000209 Charonmethane 1g11-n/a 0.310 '0. na n/a nta n/a 0.344 n/aIU
S07M000209 -Slutions ughL 104 <1.33 <1.48 n/a Aa IVA n 1A8 n/a U
SO7M000209 Methylenschlodde ugL n/a 0.170 40.189 n/a ae n/a n/a 0.18 valU

S07000209 Tetradoroethene. g/L . ril <0.200 <0.222 n/a 0/a nfa nia 0.222 n/a U
S07M000209 oluene ugsL 10 <0.120 '0.133 n_ Pieal n_ a 0.133 . /a u

S07M000209 Hexan n/a <0270 <0.300 nfa n/a - n/a Wa 0. wa u
SD7M00020B Organic Volume Present n/a n/a 0. Wa na n/a nat nia nA

S07M000208 Volume percent settled solids % cia l/a 0.0 itt n/a nie /a n/a n/a

SD7M000214 MMe"wy ug/niL 99.8 7.92604 7.96E-04 n na n/a W4 4.OOE-04 nfat
SO7M000214 Fluoride ugAMIL 97.8 <4.0120 0. n/a il/a n/a n/a 0.0120 W a
S07M000214 Chloride ugmL 96.8 <D.01 0.0800 n/a /a n/a n/t 0.0170 n/a

S07M000214 -Nite Ug/ML 95.8 <0.108 0.200 n/a fie n/a na 0.108 Wa

SD7M000214 Brcmke ug/ML 95.5. <0.125 <0.125 Wa te n/a e/a 0.125 n/a U
SD7M000214 lltrat. ugmrtL 93. <0.139 0.930 ne n/a le na 0.13 n/weJ

S07M 000214 - Sulfate ughiL 96. <0.138 0.1? nWa i Wile Wa 0.138 Yn/I J

87M000214 wSier .ugtnL 95.3 <5.0 <5.00E-03 ral n/B rila nI 5.00E-03 n/a U
S07M000214 ic 1g/ru 101 <0.0600 <0.0600 nia nig We e/a 0.0600 e/a U

S07M000214 Barium g/mL 1 <5.00E-03 <5.OE-03 We n/a n/a n/a 5.OOE-03 ialU

807M000214 Cadmium ugImL 102 <5.00E-03 <5.00E-03 nla n/s r/a n/a 5.00E-03 Wia U

S07M000214 Chromium ugfmL 104 <.-3 <5.00E-03 Wne n/a n/a n/a 5.00E-03 na
S07M000214 Copper ugfrm 98.2 <5.00E-03 -5.00E r/a We/B Ala n/a 5.00E-03 n/aU
S07M000214 Lithium Ug/mt 99.9 <0.01 <0.01 Ia r/a -te E/a 0.0100 n/a U
S07M000214 NidkwI ugfmL 102 <0.0200 <0.0200 n/a n/a n/a 0.0200 'Va U
S07M000214 Lead rg/ml 105 <0.0500 <0.0500 na n/a n/a n/a 0.0500 na U
S07M000214 elenium un/mL . 102 1 0.100 0.100 a /B n/a rwa 0.1 i/a U

S07M000214 Strontium Egn' 102 <5.COE-03 <5.00E03 n/a n/a n/a n/a 5.00E.03 - e/S U
. Q - Quallbatire

f - MS faladfSERDIL OK
J - Estimated
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Sample Gioup: 20070833
Customer Group or SDG Number: 222S20070833

Customer Sample ID: Field Blank i
Sample Portion: Field Blank

Attachment i
U361

Data Summary Report

S- Found In Blank
U -Less Than Detection Urnit

D - Dlution J - Estimated
b - MS/MSD Outside Range c - RPD Outside Range

o - Quanlive
f -MS failed/SERDIL OK

Page: 25

Sanpid R AS AaW hta Stdard% B Resu Dup Ave RPD% SpkRot% Dot CountErr% IFlags
S07M000214 Uranium ughnL 98 <0.100 40.100 n/a ria n/a n/a 0.1 nia U
SiFM000215 Cob8RtO uCVmL 10 <3.2406 <3.06&06 na via via n/a 3.065-06 nia U
807M000215 Cesium-137 uC/i 105 43.905-06 1.55204 wla na n/a nfa 4.22E 6.25
S07U000215 Eupiwui-154 . ucnt vita <9.88146 <9.01-6 nfa n/a nia n/a 9.91-06 inta U
S07M000215 Europkim-155 uCii. na 4.18E-M08 4.55E na nal n/a n/a 6.55546 n/a
807MOOZ1S Umnlurm-233 Ug/mL n/a 41.0008 <1.00E-0 nfa n/a n/a n/a 1.00-07 lva U
S07M00021 S Uranium-234 ugtmL via 45.00-0 5.60E8 n/a nita eda n/a 5.00108 a
807M000215 Uraniwn-235 ug/m 90.5 01.10648 8.32546 nda ig via W 1.IDE-07 nia
S07M000215 Uranikiu-238 tg/it n/a <4.006-09 4.57-07 i na n/a via 4.00218 nial
S07M000215 _U238 ughiL 93.5 45.5E07 1.1203 Wa n/ nta v/a 5.50406 ia
S07M000215 -pH Measurenmnt un"is Iva 6.21 n/a n/a nda a 0.0100 n/a
ES7M000215 echnetlum-99 uCVmL 111 <7.15E-0 <.E-06 i W/ We vi 6.6E06 10.3 U
S07M000216 rictumn-241 i/mi 104 4229116 <2265-06 n/a via n/a nt 2.28E06 10 U
S07M000216 -Neptunlum-237 uCinL 82.9 <1.82505 <1.82E-05 nia nvta n/a We 3.83E05 1e1
S07M000216 Phknhrm-239i240 uChnim. 99.6 '1.8546 <1.7006 n/a - n/a 1/t vita 1.70&16 100 U
S071M1,000216 Pluton .23 Ciflit n/a 41.66106 1.0506 rnta n/a ia n/a 1.70&11 100 U
SO7M000216 BtrontumIM uCvsri. 93.9 5.32E-06 1.29E04 ei n/a ia nia 323E 5.74
S07M000217 0 1,4-111hlorobenzene ug/L 32.2 <14.7 <103 sit Wa Wa a n/a 10 n/a U.
S07M 0217 0 hten ug/L 65.5 <25.2 <177 v . n ni n/a 177 ntU
S07M000217 0 Bls(2-ethylhexyQ phthatata ug'L n/a <51.2 <359 Wa r/ n/a r/a 359 n/a
S07MO a0217 0 -Chioropiwnol ug/L 73.1 <2.9 <167 n/ n/a n/a Iva 187 n/a U
SOM000217 O DbutylphhaIats ug/L ri <14.9 '104 ?a n/a na nia 104 0/aU
S0fM000217 0 Pentachlorophenol ug/L 64.7 <8.18 <57.2 ia n/s n/a We 57.2 n/a U
807M000217 0 Pyrene ugAL 90.6 <15.8 <1III we n/a '/ na 111 n/aU
S07mia 217- 0 Tributvtphosphate U911. We .36 <44.5 ft se n/a n/a 44. n/aU
S07M000217 0 B1n acid ug/L n/a <58.3 <408 n/a n/a n/a n/a 40 Wa U
807M000219 0 r 1016 U9g/. n/ <SAO <18. n/a n/a eva n/a 18.9 a U
307M000219 0 r 1221 ' ' na <1.01 C3.55 n/a n/a n/a n/a 3.55 r/a U
S07M000219 0 1232 ug/L n/a '0.914 <3.20 ne na n/a ra 3.20 Wa -fa _

U

Y
LA

-C
C
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Attachment -
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: Field Blank I

Sample Portion: Field Blank -
SanWa - R AM Uni SIad% Bkg Rern Dupiata Aver RPD% SpkRe Dt ComntErr% Fhgs

S7M00219 0 r 1242 I ugIL n/a cj1 46.30 n/a n/ n/ nl 6.30 n/a u
S07M000219 0 1248 ugL Mra C1.01 <3.55 n/a n/a n/a n/a

S07M000219 0 1254 Ug/L 88.1 <0.371 cl.30 WN/a n/a n/a 1. n/a

S07MOOD219 ;0 r 1268D . ugL ni <4.09 <14.3 n a ri

B - Found in Blank
U - Lass Than Detection Limit

D - Dlion J - Estimated
b - MS/MSD Outside Range c - RPO Outside Range

o - Qualitative
f - MS failed/SERDIL OK
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Sample Group: 20070833.
Customer Group or SDG Number 222S20070833

Customer Sample ID: Field Blank 2
Sample Portion: Field Blank

Attachment I
U361

Data Summary Report

Samphef R AS Uni StandardS Blank Resu Duplicate A RP0% 1pkR c% DtU CountErr% IFlags

S07MODD220 icVolnue Present mL W/a Wa 0.0 n/a r/a n/a - Iva n/a wa
S07M000220 olume pactent setted solids n/a Wa 0.0 n/a na r/a n/a Wa a
SO7M000221 V ug/L 95.8 <29 -2.43 n/a /a n/a Wa 2.4 n/a
S07Moo221 arbon disuid. ug/L n/a <0.150 <0.187 n/a n/ Ia i/a 0.16 7/ U
S07M000221 tne ugfL n/a <0.490 <0. n/a Na ia n/a 0.544 n/a
S07M000221 iNlornmehene ug1L ue <0.310 <0. /a n/a wa i/a 0.344 n/a
S07M000221 2-Dutanone ug/L 104 <1.33 <1A8 n/a n/a n/a n/a 1A8 nf/aU

S07M000221 Metylenechlolde ug/L ia <0.170 <0.189 nra n/a na nr/a 0.169 n/a U
S07M0a0221 etracfioethsne ugL - Iva <0.200 <.222 n/a rn/a n/a n/r D.22 n/a U
S07M000221 oluene ughL 107 '0.120 <0.133 n/a n/a n/a Wa 0.133 n/a
SO7M000221 Hexme ug/L a <0.270 <0.300 nal. n/a n/a da 0.3 da U

7M000225 Mercury ugLr 99.8 7,92E-04 B.28E.04 n/a n/ria wi 4.OOE-04 aa
307M000225 Fluoride ug/mL 97.8 <0.0120 0.160 ni n/a - n/a a 0.0120, n/a
SO!M000225 oide ug/mL 98 <.0170 0.0800 n/a n/a Wa n/a D.0170 Wia J
S07M000225 Nibn ugftL 95.8 <0.108 1.25 n/a nfa n/a n/a 0.108 n/a

S07M000225 rmide ug/mL 95.5 <0.125 <0.125 n/a Ia n/A n/a 0.125 n/a U
S07M000225 Nittate ug/it 93.4 <0.139 2.47 i/a Wa .ria v 0.139 Iva
SO7M000225 Suate ugAnL 96.6 <0.138 0.180 /a ni ria n/a 0.138 a -

507M000225 Siver ugL 95.3 c5.OOE.03 45.00E-03 Wt n/a , e/a i/a 5.00E-03 i/a U
S07M000225 nit ugMnL - 101 <0.0600 <0.0woB n/a n/a n/a n/ 0.0600 nia U
S07M000225 Badum g/m.L 100 <5.OE-03 <5.00E-03 nar n/a n/a r/a 5.OOE-0 n/a U
SD7M000225 Cadmium mL . 102 <5.00E-43 <5.DOE-03 n/a Pa n/a n/a 5.OOE-3 r/a U
S07M000225 Chrorrum ugilt 104 <5.00E-03 <5.00E-03 Wa n/a n/a ria 5.E-03 Iva U
S07M000225 Copper ug/tL 98.2 <5.00E-03 <5.00E-03 n/a n/a Wa /a 5.00E-0 n/a U
S07M000225 Lithium ugwmL 99.9 <0.0100 <0.0100 nl ri/a n/a n/a 0.0100 n/aU
507M000225 Nickel ag/mL 102 <0.0200 '0.0200 n/a n/a Iva n/a 0.02DO n/a U'

S07M000225 Lead ug/mL 105 <0.0500 <0.0500 r/a n/a r/a n/a 0.0500 n/a U

S07M000225 Selenium uglmL 102 <0.100 <0.100 /a n/a n/a n/a 0.100 nI/a U
SD7M000225 Strontium ughnL 102 <5.oE-.3 <S.0OE-03 r/a n/a /a n/ n 5.00E.03 n/a U

8- Found la Blank
U - Less Than Detection Limit

D - Dilution J - Estimated
b - MS/MSD Outside Range c - RPD Outside Range

Q - Qualitative
f - MS failed/SERDIL OK

Page: 27
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Sample Group: 20070833
Customer Group or SDG Number 222S20070833

Customer Sample i: Field Blank 2
Sample Portion: Field Blank

Attachment I
U381

Data Summary Report

Samp R ASAl Unit ~ 8tnd % Blank Rsult DiOdcatl A RPD% Spi Rect % DatLUtm COnt ETr% Qal Flags

S07M000225 _Uranium ug/ml . 98.9 <0.1 <0.100 n/a n/a n/a n/a 0.100 nia U
807M000226 _____ uCL 102 <3.24E-06 <2.99E-06 n/a nria rla na 2.99E-06 ria
S07MD00228 - 137 writ 105 *-.OE 6A8E rna wta n/a nia 0.01E-06 5.61
S07M000226 Europium-154 uCVml rifa <9.88E06 <9.83-05 na na n/a We 9.83&06 n/a U
S07M000226 Europlum-155 uCVmL n/a <6.18E 7.80-06 a/a ie WeWa ln/a 7.80E .. /B U
S07M000226 Uranlum-233 ug.t. rle '1.00E-08 '1.00507 n/a n/a ala 01 1.00.0 n/a U
S07M000226 Uraniumn234 ug/m. na <5.002-S 8.70-OB nva n/a vn/a n/a 5.00E-08 n/a
S07M000226 Uranium-235 ugmL 90. <1.102O- 1.1E 4a le n/a n/a 1.10-07 n/a
S07M000226 Uranlum.238 ughnL nta <4.00E-09 5.02E-07 Ma n/a WINa n/a 4.00E-08 na
SD7M00022 - U 238 93. <5.50-07 1.62E-03 na lia riWe n/a 5.80E-06 wa
S07M000226 pH Measummient UnIMs na n/a 6.12 ala n/a n/a n/a 0.0100 Iii

S07M000226 TedCmtIum.-99 CiIML 111 <7.15E <6.91-06 ala Wle ia n 6.91-06 9.55 U
S07M 000227 i241 uC vIm L 104 422 9 F06 2.34 -06 til n/a nfa n/a 2.34E-06 100 U
80 71 0 002 2 7 _ N eptun lum -2 37 . 82 .9 < 1.82 E-0 5 0.82 E -0 5 W e a/a e n/a Wle 3 .83 E0 5 136 U
S07M000227 Ium-239/240 CkML 99.6 <1.66-06 <1.60&-0 n/a n/a n/a n/a 1.60E 100 U
S07M000227 Plutonium.238 Cl/mL nia cl.66& <1.60-06 NI via n/a n/a 1.80&06 100
S07M000227 rnt/um O l/mL 93.9 5.32-06 328-05 n/a n/a na n/a 3.88E-06 14

S07M000230 0 1016 n/a <<AO <18.9. nfa n/a re na 18.9 n/a
S079M00230 0 1221 ugL - n/a C1.01 <3.55 /a 1 n/f Ia n/a 3.5! n/a
S7M000230 0 r 1232 n/a <0.914 '3.20 Wia n/a n/a n/a 3.20 Ia
S07M000230 0 Aclor 1242 ug/1 nia <1.80 <6.30 We n/a n/a n/ 8.30 n/a n_._/

S7M000230 0 r 1248 U9gL n/a <1.01 <3.55 n/a n/a Wia n/a 3.55 n/a U
S07M000230 0 1254 ug/L 88.1 <0.371 <1.30 n/a n/a re/a W 1.30 n/a U
S07M000230 0 r 1260 ug/L n/a <4.09 <14.3 n/ we na n/a 14. n/a U
S0?M000228 0 1,4-Dlchlorobenzene ug& 32.2 <14.7 <103 / il nWa da 10 n/a U
S07M000228 W cenaphthene ugL 65.5 <25.2 <177 n/a n/a ria n/a 177 n/a U
S0TM000228 0 Bis(2-ethyihwxyl) phthalate ughL n/a <51.2 1.78E+03 n/a n/a n/a n/a 35 nWa
SO7M00022B 0 2-Chlorophenol ugfL 73.1 <23.9 <187 enia n/a Wa n/a 187 nIa U

S07M000228 0 DI-n-butylphthalate ug/L n/a <14.9 <104 nhn/a n/a n/a 104 n/a
0- Found in Bnk
U - Les Than Detection Umit

D - Dilution J - Estimated
b - MS/MSD Outside Range c.. RPD Outside Range

a - Qualitative
f - MS faled/SERDIL OK

Page: 28
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833-
Customer Sample ID: Field Blank 2

Sample Portion: Field Blank
SaMPis R Ads eMy UnIt SIndard % Blank Result Duplcate A RPD % Spk Rec % Dt Um Count Err % ust Flags

SO7M000228 0 Pentachlaophenol ug/L 64.7 <8.18 <57.2 nf W a nfa 57 __ a U

5071000228 0 Prune ug/L 90.6 <15.8 '111 cwa n/a ca 111 faU
SOTMOO228 0 ributyl phosphate gL Wa <6.36 <44.5 _____a n/a ft 44 NO
S07M000228 0 Benzoic add uge n/a <58.3 <408 nt a nia ra 408U

:t

o - Found in Blank
U - Less Than Deladlon LIt

D - Dilutuon
b - MSIMSD Outside Range

J - Estimated
c - RPD Outside Range

a - Qualtatve
f - MS faIled/SERDIL OK

Page: 29
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Sample Group: 20070833
Customer Group or BDG Number: 222820070833

Customer Sample ID: Field Blank 3
Sample Portion: Field Blank

Attachment I
U361

Data Summary Report

SOTMOOOS09
8 - Found in Blank
U - Lss Than Detection Limit

D - Dilution
ug/mL 1021 <5.OOE-03 <5.00-03!

.J - Estimated
n/ja o/a n/aJ

b - MS/MS Outside Range c - RPD Outside Range

n/a 5.00E-03
Q - Qualitative
f - MS fafled/SERDIL OK

n/BaU

Page: 30

SayS R At nalyb nit Standard% Blaak RO Dupic -At P M% SpkfRec 4DtU Countjrn% IFhgs

8071000502 Volma Present rL n/a 0. rds Iva n/a n/a n/a l/a

S07M000502 climn pait settled solia % rn/a n/a 0.0 n/a n/ n/a na n/a n/a

S071M000504 ug/L 95.8 '2.19 <2.43 n/a ne Wem nl 2.43 n/aLU

S07MNOOS04 disul9id 1-g/L nia <0.150 <0.187 n/a n/a n/a nI 0.1 MR.

S 000504 Brcmomgthans ugtL Wa <0.4 <0.544 n/a n/a n/a n/a 0.544 nia U
S07M000504 ChloromWthane ugWL n/a -0310 <0.-44 n/ n/a a 0. 3/a U
SO7M000504 -eutanoce ug/fl 1 <1.33 '1.48 n/a n/a n/a n/a 1A a U
SO7MO 504 Mestlenedtoride n/a W 0.170 <0.189 We n/ nfa n/a 0.18 n/a v
S07M000504 Tetrachloroethens ugfL Wiie <.200 <0.222 ntB n/a n/a Na 0 nfa U
S07M000504 alens tUg/L 107 <0.120 <0.133 Iva ria n/a ng/ 0.133 n/aU
S07M000504 -HOXae ughL n/a <0.270 <0.300 n/ n/a n/a w! 0..0 . n/
S07MOODSO Mercury ug(ML 99.8 7.92E-04 8.12E-04 Fi i n/a n/a 4.00E-04 n/a

SOVMD00509 Fluoride ug/mL .97.8 <0.6120 <0.0120 n/a n/a TWa n/a 0.0120 n/a U
S97M6.809 Chbride ug'mL 96.6 <0.0170 0.0300 n/a n/a n/a n/a 0.0170 n/a U
SD7MOOM Nkt ughv& 95.8 40.108 '0.108 Wa n/a Wa nal 0.108 ia U
9071000509 Bromide ug/mL 95.5 <0.125 <0.125 n/a niv n/a n/ 0.1 n/au
$07MOO0509 Nitrate uq/mL 93.4 <0.139 <0.139 We i n/a n/a -0.139 n/a U
S07MOOD509 sullate - ugt 98.6 <0.138 <0.13$ nIa w/e Wes a 0.1 /a J
S07MOOS09 SjIver ug/mL 95.3 <5.00E.03 <5.002-03 n/a n/a n/a n/a 5.00E-03 n/a

SD005 As ug/ml 101 <0.0600 <0.0800 n/a n/a n/a n/a 0. n/a U
S07MOOD509 Barium ug/mL 100 <5.00E03 <5.00E-03 n/a n/a / na 5.00E-03 wa U
S071M000509 Cadmium 102 <5.00E-03 <5.00E.03 n/a n/a a/a n/a 5.00E.03 n/a U
S07MOO0509 Chromfurn ugIML -104 '5.00E-03 '5.0043 WA n/a na n/a 5.00E-03 n/a U
$07 000509 Copper ugmL 98.2 <5.00-E3 <5.00E-03 Wa n/a aa n/a 5.ooE n/a U
SO7M000509 thwurn ug/mt 99.9 <0.0100 <0.01 n/a nia rig Wa 0.010 Ia U

S07M000509 Nickel ug/mI 102 <0.0200 <0.0200 n/a nfa nfa n/a 0.02 We. U
S07M000509 Lead tug/mL 105 . <0.0500 <0.0500 n/a n/ n/a n/a 0.0 n/a U

S07M000509 Selenium. ugtmL 102 <0.100 <0.100 n/a n/ e /a /a 0.100 n/a U
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Attachment I
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Data Summary Report
Sample Group: 20070833

Customer Group or S0G Number: 222S20070833
Customer Sample ID: Field Blank 3

Sample Portion: Field Blank
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B- Found In Blank
U- Less Than Datection Limit

D . Dilution J - Estimated
b - MS/MSD Outside Range c - RPD Outside Range

Q-Qualitative
f - MS failed/SERDIL OK

Samples R A# Anly- nit Stwndard% Ban R..f Dupfats A RPD % Spk Rec bet UrI CoutErr % IPlags

S07M000509 ranium ug/mi 98.9 <0.100 <0.100: Wa n/a e/ N/ 0,1 n/o
S07M 0510 _ oba £-0 uC./L 10 <3.2406 <3.0406 we No Iva ni 3.04E n/a
S07M000510 Cesium-137 C/rnL 105 '3.90E-06 3.02E-0 n/a n/a Iva Wt 3.71E 10.76
S07MOO0510 Europumn-154 i/mt nfa <9.SE-06 <1.OZE05 n/a i/a nla 1.02E-05 n/a
507M000510 E uplum-155 CWmI. n/a <.18-08 <6.23-06 n/a n/a n/a n/a 6.231506 n/a
S07M000510 Uranium-233 ughmL rna <l.OE06 <1.00607 n/a r/a Wia /a 1.OE07 nta
SO7MO510 Uranlwn-234 umL Wes <5.00E-09 <5.0E n/a n/a t/a n/a 5.00.08 n
S07M000510 Uranlum.235 ugimL 90.5 <1.10608 2.385-06 nia, n/a ni/aWa 1.10-07 n/a
S0711000510 Urniun-238 ughnL nt <4.00509 7.20E-0 rnta na n/a n/a 4.00-0 n/a
S97M000510 - 238 uglmL 93.5 <5.505-07 3.25E.04 n/a nta n/a n/a 5.501 n/a

S07M100010 pH Mesummen uniass n/a n/a 7.55 n/a /a n/a n/a 0.01 n/a
S071000510 Tedhntium-g uCVmL 11 < '7.15E '6.E n/a aI n/a via 6.8 10.6

S07M000511 I L 104 <229E06 <2.45E.06 Wa n/a ne n/a 2.45 100 1
SOTMO00511 Neplwnium-23 uCttnL 62.9 <1.82505 <1.82E05 nta nta n/a n/a 3.83E.05 500 U
S07AM00D51 Pkutoniwn-239/240 CfML 99.6 <1.86&06 <1.61E.06 n/a nta n/a n/a 1.61E06 1 U
S07M000511 Ptutonkm-238 uClmL n/a <1.6E <1.61E-06 n/a n/al te n/a 1.61546 1 U

S07M000511 Shontiumb/90 uCimL 93.9 5.3256 1.74E-04 e/a -nia na n/a 3.32E-06 4.95

S07MosI 05 1 4 -icivbenzene L32.2 14.7 0 03 n/a w/ Wa n/a 103 I/aU
S07M000518 0 aphlhem ughL 65.5 '25.2 <i7 n/a n/a n/a n/a 1 n/aU
S07M000518 O 2-othythexyt) phthalate g/L n/a <51.2 1.96E+03 n/a n/a n/a nia 3 n/a
S7M000518 0 2-Chotcphsrol ug(L 73.1 <23.9 <167 n/a n/a ria e/& 1 n/a
S07MOOOSI8 0 Dk-butylphthalate ug/L ita <14.9 '104 en/a /a I/a i/a 104 n/a U

S07M000518 0 Pentachlorophsnol ug/L 64. <8.18 <57.2 n/a n/ n/a n/a 57 n/a

S07M000518 0 PymnM ug/L 90.A <15.8 III nta nia rn/a n/a 111 n/a U

S07MOOD518 0 rbutyl phosphat ug/IL n/a <1.36 <44.5 vi/a /a na n/a 44.5 naU
SOTMO 00518 0 B1ezoicuCl ugh, n/a <58.3 <40 n/a e/S /a n/a 408 n/a U
S07M000520 0 rIDI Wg/e a/a <5.40 '18.9 n/a e/a n/a n/a 18.9 /a U
S07M000520 0 A1odor 1221 ri/a '1.01 <3.55 a eia nia n/a 3.55 n/a U

807000520 0 1232 ug/L n/a <0.914 <3.20 n/a n/a n/a n/a 3.20 n/ U



29 - Nov - 2007 204:O0i
D3RHardcopyWOLImht 2.7.22
O9R.Jar v. 2.7.21a

Page: 32

Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222320070833
Customer Sample ID: Field Blank 3

Sample Portion: Field Blank
SampR A A Unit Sbandad% Blank Rn Dup as Ave RPO% SpkRwc% DeLIm CourtErv% Qal P1

SOVMMES2O 0 1242 ugL na <1. <6. n/al -a na n/a 6.3 n/a l-
S7M00052 0 1248 Wa <1.0j <3. - nal . al na l a 3.55 n/aV
571000520 E 1254 ug/I 88.11 <0.371 <1.34 na nra a n/a 1.30 aft
S07 M020 0 cbr 1260 ugIL I nia <4.09 <14.3 1 n/a nfat n/a n/a 14.3 n/aU

S - Found In Blank
U - Less Than Detection Lknit

D - Dilution
b - MS/M)SD Outside Range

J - Estimosd
c - RPD Ou ke Range

Q - Qualiatlve
f - MS failed/SERDI. OK
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Sample Group: 20070833
Customer Group or SDG Number: 222520070833

Customer Sample ID: Field Blank 4
Sample Portion: Field Blank

Attachment I
I U361

Data Summary Report

Sampld It A# Aye Unit standard% Blank Resu ouptiate Ave RPD% SpkReo% Det CountErr% Fags
7MOOOS3 OrganicVolumePresent n/a n 0.0 na wia n/a Mi/a n/a e/
7M000503 Volume percent settled solids n/a nfa 0.0 n/a ni n/a n/a . n/a n/a Q

SO7MOO0505 Acone ug/L 95.8 <2.19 <243 n/a n/a n/a n/a 2.43 n/a U
S07M000505 Carbon disukid ugL n/a <0.150 <0.167 n/a e/a r/a ea 0.18 n/a
87M000505 Bromomethane ug/L n/a <0.4 <0.544 n/a n/a n/a n/a 0.544 n/a

7M000505 Choromethano n/a <0.310 <0.344 n/a nfa n/a 0. n/a U
S07M000505 2-Butanon . ug/L 104 <1. <1.48 n/a n/a nIa n/a 1.48 nfa U
S07M000505 Methylnchlorkle ughL nIa '0.170 <0.189 n/a n/a n/a /a 0.1 n/a U

07M000505 Telrachlomethene ugtL n/a <0.200 <0.222 n/a n/a n/a n/a 0.222 n/a U
SO7M00055 olum ug/L 107 <0.120 <0.133 n/a n/a n/a n/a 0.133 n/a
S07MOD0505 Hexan u9/1 Ia 0.270 <0.300 n/a n/a n/a W/ 0.300 n/a
S07M000515 Mercury . ug/mL 99.8 7.92E.04 7,12E-04 n/a n/a n/a n/a' 4.00E-04 aa
S07MOO0515 Fbjpdke ug/mL 97.8 <0.0120 <0.0120 n/a ia na n/a 0.0120 n/a u
S07MOO0515 horide ug/mL 96.6 '0.0170 0.0400 i/a n/a n a n/a 0.0170 n/a
S07M000515 NitrIte -u/ML 95.8 <0.108 <0.108 n/a n/a n/a Wfa 0.1 n/a U

07M000515 Bromide ugamL 95.5 <0.125 <0.125 ne ia n/a Wa 0.1 / U
S07,000515 NitriAe ugfmL 93A <0.139 <0.139 nia n/a . n/a n/a 0.1 /a U
i07M000515 Sulate ugant 96.6 <0.138 <0.138 aia n/a Wa n/a 0.138 rn/aU
907M000515 Silver ug/tL 95.3 <5.00E-03 <5.00E-03 n/a - I/a n/a n 5.0E-03 - n/a
SO7M000515 ic ugmnL 101 <0.0600 <0.0600 n/a n/a n/a e/a 0.0600 n/a U
307M000515 Barium g/mL 100 <5.00E-03 <5.00E-0 n/a n/a n/a n/a 5.00E-03 n/a
SOVMOOOS15 Cadmium ug/mL 102 <5.00E-03 <5.00E-03 r/a Iva n/a n/a 5.OOE-03 n/aU
S07M DO515 Chromium ughnL 104 '5.OE-03 <5.00E-03 n/a n/a n/a We. 5.00E n/a U
SO7MO00515 -Copper ugInL 98.2 '5.00E-03 <5.00E-03 118 Wen n/a n/a 8.00E-03 e/aU
SOThIM 0515 ULthlum g/mL 99.9 <0.0100 <0.0100 n/a n/a n/a n/a 0.0100 n/a U
S07MOOOS15 Nickel ug/mL 102 <0.0200 <0.0200 i/a . n/a n/a nfa 0.0200 n/a U
SOTMW0515 -Load ug/ML 105 <0.0500 <0.0500 n/a n/a n/a nfa 0.0500 n/a U
SO7MO00515 Selenium ug/mL 102 <0.100 <0.100 n/a n/a i/a r/a 0.100 n/a U
S07MOO0O1 Strontium ug/mL - 102 <5.00E-03 <5.00E-03 n/a n/a n/a n/a 5.00203 ri/a

B - FOund in Blank
U - Less Than Detection Umit

0-Dilution .J - Estimated
b - MS/MSD Outside Range c - RPD Outside Range

0 - Qualitative
f - MS failedI/SERDIL OK

Page: 33
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Attachment I
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Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: Field Blank 4

Sample Portion: Fild Blank

Page: 34

B - Found in Blank
U - Los Than Detaclion Llmft

D - Dilution
b - MS/MSD Outside Range

J - EsUsated
c - RPD Oulskde Range

a - Qualetdtive
f.-MS failMdSERDIt OK

Smupisa R A# ~t A~Standard% R D Av.e RPD% SpkRtec% Det CountErr% Flags

S07M000515 Uraniwun 9u.9 0.100 <0.100 "is Iva nfa n/a 0.100 ral

07M000518 Cobalt-60 UCtL . 1 <3.24E-06 <3 /a - va da n/a 3.220 n/a U

SO7M000516 Cesiun-137 CWd. 105 'SA.0 6.38208 n/a na n/a Wa 3.380-06 34.32

SO7MOOOUIB Europium-154 uCWL W/a <9.88E t1.OOE-05 Wa n/a Wei Wa 1.00-05 n/a

S07MOOOS16 EuMplum-155 uCUmL Wa <6.18E-06 <6.14E We n/a n/a n/a .14E n/a

S07M000516 Uranlur- 233  ugML n/a <.lE-08 <1.00-07, n/a n/a a n/a 1.00-0 n/a U

S07M 5ODSI6 Uani-M234 ug/mL na <5.00109 4.25-07 viea Wa n/a n/a 5.000 nfa.

$07M000516 Uranh235' ug/mL 90.5 '1.10 6.30E-05 il na n/a n/a 1.10-0 n/a
S07M000516 Uranlum-236 ucjmL n/a 4.00.09 1.17E n/ n/i n/a n/a 4.00608 n/a
S07M000516 U238 ugML 93.5 <5.50-07 8. na n/a n/a na 5.50E-06 na -

S07M000516 pHMeasureuent unitlss n/a Iv .7.37 n/a n/a n/a n/a 0.01 . nl

S07M000516 inallur-B99 uCVMIL 111 -7.1506 7.38E-06 wat r/a n/a 7.38E06 10.4 U

S07MOD517 41 uCvftL 104 <2.29-06 <2AE06 n/a n/a n/a Wa 2A1006 100 U

807M000517 NeplunWiMi237 uci'L 52.9 1.82E <1.90-05 n/a rige n/a na 3.3005 500 

S07M000517 Plutonhmu-239W240 uCiML 99.0 '1,68E <1.73&06 en/a n/a wa n/a 1.3606 100 U

S07M00017 - PktonhunM-238 uCifOL nia 6Se <1.73-06 n/nS8 W n/B P/a n/a 113e 100

307M000517 Sbontium-SIOO uCynL 93.9 5.32&46 6.75E06 naa n/ we nfa 3.28E 41.8

807M000521 0 1,4-Dichlmorobenzeno ug/L 32.2 <14.7 <103 n/a n/a n/a na 103 n/a

S07M000521 0 apthen e giL 65.5 <25 <177 Wa n/a n/a n/a 177 na U

607M000521 0 8&s2-ethy)hexyI phthalate L We <51.2 <359 na n/ Iva nfa 3591 __ a

S07M000521 0 -Chirophenol ug/L 73.1 <23.9 <167 rip W4 na n/a 16 n/a U

S07MO00521 0 DI-n-butyphthaate ugL i/B <14.9 <104 na n fa l / ni/a rd/

SO7M7N 0521 0 Pentachloophenol ugiL 64.7 <48.18 <572 n/a n/l f/a n/a 57. n/a

S7h000521 0 Pyrene ug/L 90.6 <15.8 <111 ne n/a Iva Wet 111 n/aU

S07MD00521 0 TrIbutyl phosphate ugL nia <6.35 212 n/a n/a aa n/a 44.5 n/a

87M000521 0 Benzolc add ugL n/a <5.3 <408 n/a n/ n/a n/a 408 1a U

807M000523 0 r 1016 ug L n/a <5.40 <18.9 na n/a n/a n/a 18. n/a U
SO7M000523 0 clor 1221 ugL n/a <1.01 <3.5 n/a /e na 3.55 n/a

S079M00523 0 odor 1232 lug/ n/a <0.914 <3.20 ala n/a n/a n/ 3.20 n/a U

41e

'Cj
?0
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Attachment 'I
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Data Summary Report
Sample Group: 20070833

Customer Group or SOG Number: 222S20070833
Customer Sample ID: Field Blank 4

Sample Portion: Field Blank
SaMpM R AN unit StuAdY% B" R.ult Dupttca Ave RPD% Spk Rw % _1" CO*UnEf% iuaIFbgs

S07M000523 0 1242 [iL nia <1.80 <6.30 n/a - n/a n/a n/a . n/aU
S07M000523 0 1248 ug/L n/a <1.01 <3.55 n/a n-a t 3.55 n/a U
807M000523 0 1254 ug8L 88.1 0.371 <1.30 n/s l/al ;a n/a 1.30 ri/aU
807M000523 0 1280 ugrL nfa <4.09 <14.3a a n /a a 14.3 na

B - Found In Blank
U - Less Than Detection Linit

D - Dilution
b - MSIMSO Outside Range

J - Estimated
c - RPD Outside Range

o - Qualitattwe
f - MS faijed/SERDIL OK

Page: 35

e

(J~
ON
A

oc

C



29-Nov-2007 12:04:01
DSnardcopyVOimits 2.7.22
OSR.Jarv.2.7.21a

Sample Group: 20070833
Customer Group or 80 Number: 222820070833

Customer Sample ID: Field Blank 7
Sample Portion: Field Blank -

Attachment I
U361

Data Summary Report

Samps R AN JAM"lye nit Standard% Blank Ran& Duplicate Avoral RPD% SpkRec% CetUnA Count Err% IQLFlogs

S07M000753 - olums pergsntstMed oeoaN % na rna 0.0 n/a al n/a ria Wa fIN
S________________ 103 <7.19 <2.3 n/a dal n/a /al 2.43 r iaU

S07Mn/0754 Corbon disullkle ug/L n/a <0.10 <0.167 n/a n/a n/a r/a 0.167 n/a U

S07MOOCY75 18 _____________ ugAL ria <0.310 '0.344 n/a n/ n/a rdal 0.544 n/a U
iiO_0754 __________________ g/L 101 <D.310 <0A. 44 n/a /a W rtal 0.344 n/aUi

fieug/L rW/ <F17 '0.189 rita n/a Na n/a 0.189 eta
8 0 7 M 0 0 0 7 5 4 - T s b a a tf t e n e - a J L r i <a < 0 . 2 0 0 ' 0 nfa n a ri t a 0 2 n / a U

07 1000754 t'du am WL 100 <0.120 <0.133 n/a 8a n/a nia 0.133 n/a U

S07M000s29 Mefray ig/mL 102 E.08E-4 6.90E-04 6.50E-04 6.70E-04 5.97 100 4.00E-4 na
SO7M400529 Flunide ug/mL 97.8 <0.0120 <0.0120 n/a was n/a wa 0.0120 n/a U

__________ Chior__e ugtm 96.8 <0.0170 0.0700 wa n/a rJe n/a 0.01 Wa i
S07MON 29 W e ug/nL 98.8 <010 <0.108 wa Na n/a n/a 0.125 nIa U

_________ s__ u _____________ ugfmI. 97.3 <0:125 -c0.125 Wea nta n/e rta 0.125 i

________ Nitrate_____ uajmL 96.9 <0.139 <0.139 Wea Ita n/a n/a 0.139 n/aUi

S07MDDD_______29_ suktug11L 97.4 '0.138 <0.138 TVa n/a n/a wet 0.1381 Na U
S07MOD529_ Star ughML 92.5 <5.00E03 <5.00E-03 nva Iva n/a re 5.00E-03 ria
SO1M00529 Arsank QfML 1D4 <0.0600 <0.0600 n/a n/a n/a n/a 0.0600 n/a

S07M__0529 Badium OgmL 102 <5.00E43 <5.00E-03 na n/a ia n/a 5.00E-03 n/a U
S07MOD0529 Cadmium _ ugmL 104 <5.00E-03 <5.00E-03 r/a wra n/a n/a 5.00E-03 nla U

____00529 _________ ugMI 105 <5.001-03 <5.005-03 n/a ria n/a Wa 5.00E-03 a U

S07M000529 Copper Lg/ml 102 <S.OE-03 <5.00E-03 n/a n/a n/a ra 5.00E-03 n/a i
SD7MD000529 Liftlum uglt. 106 <0.0100 <0.0100 n/a r/a n/a n/a 0.0100 na U
S07MD0O29 Nickel rg/nL 104 <0.0200 <0.0200 n/a n/a ria 0.0200 n/a U
SOMOS00529 Lead ugomL 104 '0.0500 <0.05CC n/a n/a n/a n/a 0.0500 n/a U
S07M000529 Selenium ua/mL 103 <0.100 <0.100 nta r/a n/a n/ 0.100 n/a U
S07M000529 Shrtlum ug niL 101 <5.00E-03 <5.00E-03 n/a W/a e/A na 5.00E-03 Wda U

S- Found in Blank
U - Levaahan Detection Limit

a -Ottion J - EAtimated
b -MS/MSD Outside Range c - RPP Outside Range

Q - S altalIv O
f - MS faIled/SEfRDIL OK

Page: 36
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Attachment I
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Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number: 222S20070833
Customer Sample ID: Field Blank 7

Sample Portion: Field Blank

Page: 37

SMmpIs I AS naI$tf ait StandardS Bank Rae Dup - Ave RPD% SpkfRoc% DotL CoumtErr% IFlog

S07M000529 Uranium ugMIL 91.1 <0.1 40.100 - na n/a n/a IVa 0.1 n/a U
S07MOOCS30 CobaGO CVML 102 '127E <1.04E-45 c1.22-05 n/a uva nV 1.04E4 n/a
S07M000530 -Ceskun-137 I/eL 105 1.62E-05 c1.522.05 41,58E /a pi/a n/a 1.52E-0 n/a
S7M000530 Europlum-154. uCmL r/a <3.64E05 <3.58-05 <3.60E-05 n/a n/a n/a 3.58E n/a
$07M000530 Ewqumn155 UCLmL n/a <1.72E0 <1.73E-05 <1,78E4 /a n/a n/a 1.73E05 n/a U
S07M00530 Uraniwn-233 ug/ML Wa <1.00-08 <2.00-08 r/a n/a n/a n/a 2.00E08 ne U
807M000530 Urnium-234 ug/ML W <a <i.001 1.12E-07 n/a pia n/a n/a 1.00-CS n/a

S07M000530 Uranium-235 ugmL . 105 <1.10-08 1.32&05 nI na .n/a fl/a 2.20-08 n/a
SYM03O Uranlum-236 ughrL n/a <4.00&. 3.05-0 n/a n/a n/a n/a 8.00E-0 n/a
S07M000530 U 238 ughL 106 45.50-0 1.99E03 n/a n/a n/a 'V 1.10E-0 a
S07M000530 - H Measuwmnent unIanss nfa na 7.74 7.75 7.74 0.129 ria 0.0100 n/a
S07M000530 Technlum-99 uCiML 109 <3.45E-06 <3.37-06 <3.40 n/a n/a n/a 3.37&06 10.3
S07M000531 rfclum-241 MeL 98. <5.5&-07 <5.83247 *.23&-57 - /a /a f/a £63&47 100 )

S07M000531 Neptunm237 .L 89.4 <2.73E5 <2.58E '3.iE& ri/a n/a n/a 3.35E-5 206 U
S07M000531 - ftjtmum2391240 101 '4.7601 <5.58-07 <'5.09-07 n/a n/a n/a 5.58E-7 1 U

SOTMOOSI - PludonIun-38 uCOmL n/a 4.76207 <5.58-07 <5.09-07 aa n/a n/a 5.58E07 100 U
507M000531 Stronium-89190 uCi/aL 1 <1.50-06 3.37E-5 3.01E-05 3.19E-05 11.3 We 2.02E-6 941

S7M000532 0 1,4-OlcNorobenuene ugiL 56.4 <14.7 <103 Wa n/a n/a 51.1 10 nfa J

S07M000532 0 ceapMhene ug/L 77.3 <25.2 <177 nda n/a Wa 74.1 1 n/a U
807 M000532 0 Bs(2.thyllexyl) phthalate ug/L n/a <51.2 <359 n/a /a n/a n/a 359 n/a

SO7MDO0532 0 .Chloopheno ug/L 76.5 <23.9 <187 n/a n/a We 67.71 1 w/ U

S07M000532 0 Di-n-btlphthalate uJL n/a '14.9 c104 W/ W a n/a a 104 r/a U

S07M000532 0 Pentachbmrophenol ____ 88.1 <8.17 <57.2 i n/a al n/a 87.5 572 n/a U
SOM000532 0 Pyrune ug/L 81.5 <15.8 <ill n/s n/a /a 84.2 111 n/a
S07M000532 0 nbutyl phosphate gWL n/a <8.37 - 44.6 n/a . ~al n/a n/a 44.6 /e U
S07M000532 0 Benzoic acid rgL /a <58.3 <408 n/a n/a ra n/al 40 n/a

SOMD00534 0 Arodo1016 Ug n/a <5.40 <19.4 r/a . n/a n/a n/a 19A a/a

S0?M000534 1221ug/L n/a <1.01 <3.84 e/a n/a n/a n/a 3.64 ' n/a U

S0M000534 0 odor 1232 ugLia <0.914 <3.28 n/a n/a n/a n/a 3.28- ni/a
5 - Found In Blank
U - Less Then Detection ULmit

,t]- ES tild
b - MS/MSD Outside Range c - RPD Outside Range

f U -MuulUMativE
f -MS failed/SERDIL OK

D - Dilutin
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Attachment I
U381

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: Field Blank 7

Sample Portion: Field Blank -
Samplei- R AN nit Stamndard% Blank Result Duplica Aversa RPD% SpkRec% Get CountEwr% ualFfag

807M000534 0 1242 ugL We <1.80 <1.48 /a We 6.46 n/a U
807M000534 0 1248 93. <1.01 <3.64 na alW nfa 87a 33 uizU
807M000534 0 1254 93.5 <0.371 <1.33 n/a We n/a 37.1 1.338

SD7M000534 0 1260 ugiL na <4.09 <14.7 n/a n/a na / 14. .

B - Found in Blank
L) - Lostflan Detection Lint

D - Dilution
b - MS/WSD Outside Range

Q - Qualitative
f - MS faIbd/SERDIL OK

J - Estimated
c - RPD Outside Range
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Attachment I
U361

Data Summary Report
Sample Group: 20070633

Customer Group or SOG Number: 222S20070833
Customer.Sampe ID: UBr Blank

Sample Portion: LIBr Blank
jainmplo RiAI Anyn .unit seaNdard%j B2nk Rsu DplIcIata Avsrag4 RPISpkIOP DSmWU CowtErn%IaulFbhgs

SOTM000210 IB1mmlde uglhvL 95. <0.125 2.24E+04 Wa da4 na Y4 1.28E+03 wal
S07M000210 Lithum 8ghN 99.9 <0.0100 1.89E03 nia va n/a . ,va 02M a

B - Found in Blank
U - Les Than Detection Limit

D - Diution
b - MSIMSD Outside Range

0 - Qualltbtlv
f - MS failedISERIL OK

C

J - Estimated
a - RPD Outsie Range
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Sample Group: 20070833
Customer Group or SDG Number 222S20070833

Customer Sample ID: 328.13
Sample Portion: Seament Solids IStratum 1)

Attachment 1
U361

Data Summary Report

BSaMpeR R Staard Blan- Dup RPD SpkR&c DotUN Count -%"Flags

S07MDO02?2 SoIS Volumre mL I Is nia 70. We n/e nit 0.1 -

SO7M000272 SolId Vd gbt 1i e 942 ri wali lI 0.1001 Iva"

Sample Portion: Segment Sol4i (Stratum 2)

Sample Portion: Segment Solids (Stratum 3)
ISamg It IA nab it I Standard % Bank P ContEff UaIFbUS

lSO7b 0 I2 Sod Voluan m a 90 n/a its ni's n/8 0.100 We
S0700027 _0 I aSo 9nWgM/n 0.10 na

Sample Portion: Segment _____ _____ur 11__

___________oa n/a) 115 L/a e n/al n/a] 0.1001 n/al

0 - Fou nd in Blank
L - Les Than Detection Lkfmt

D - Diution
b - MS/MSD Outside Renge

J - Es*"mated
c - RPD Outside Range

Q - Qualitative
f - MS failed/SERDIL OK

Page: 9

9z
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Attachment 1
U361

Dnto Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: 328-2

Sample Portion: Segment Solids (Stratum 1)
lkhiPIS R I ANlAnhit I St'"~rd~I B[WkI Reu Dupllcatj AVWsII RPO%I3p&R~C% Det~uml COuztErr%IQualFbgs
5S07PM00T I SoiW Volrn Ms Nva n 2 60!4 Y ri l /al wl/ D.1001 fl/
IS07M0002-77 I Solid Weight 19 1 nal figl 27 n/al n/al n/al A 0.100 1. a

8 - Found in Blank
U - Less Than Deteion Lnit

D - Dilution
b - MSJMSD Outside Range

J - Estimated
c-RPD OutsIde Range

a -Qualitative
f - MS faiedfSERDIL OK
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Attachment I
U3SI

N, Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222820070833
Customer Sample ID: 328-3

Sample Portion: Segments Solids (Stratum 1)
Th~~jA#~naV.Jrt Usbna Blanki R!3 Dasuos AwRae F%I Spk pc%I Get tiMit omEnr%" bs

,d___ VouMe ImL j v, nrl 100 niv. Wei n/a 0.100I al
IS7M002&2 I-~~~f"1 wial tal 65.__9a pe n/al /al 0.10] wal

Sample Portion: Segments Solid. (Stratum 2)
ISaMpe R 1"# ni I *wandwd% BLOMn Ranft TWICt4 A!:u!4 RPC%SptRecj DOetM CouritEr%VIFOS

SrlAO2 egtia nI al_ n/a n/al va 0.100l n/81
L507ODD81 ISofl We" 1L nral _____ 2961 W* Va ___ nrk/s n 5 0.c rial

0 - Found in Blank
L) -Less Than Detedlon Urmit

D -Diution
b - MSMSD Outside Range

J - Estimated
c - RPD Outside Range

a - Quamatve
f - MS failed/SERDIL OK

C
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222920070833
Customer Sample ID: 328-4

Sample Portion: Drainable Uquid (Total)
Sample R AN ATMye u nit Itudnl on Dupilcate Avn RPD% $pkRwc% Detum CountEw% Fbgs
S07M000673 Drainable LIqtud Voltme mL da we .0 WN_ n/a /a n/a nia n/a
S07M00073 rainable Uqud Weliht -g n a We 28.11 a n/a wal ia Wa nfa
SOnMooo673 O vganievolume Present Mt/a na 0.0iaI n/a n/a n/a n/a
S07MOOOG73 Vokume percent settled solids % We <5. n n/a ria n/a- 5.00 n/a

Sample Portion: Segment Solids (Stratum 1)
__sap_ -_ _ _nI I r 8ank Re. Duptcat A RPD %Ipk RecI Da CountEr% Flgs

1p07MW M287 !Volune j.I 110t na n/aI n/a 0.100 nfe:
S07M 27 I oIS Weight I /a we] 129 ria a 0.100 na

Sample Portion: Segment Solids (Stratum 2)
SamplodD R Us I SRdAM Bhi Du AwRo Det ImIMI CoontErrIQsFgsW
S07MD00285 Volume jot 1 55.0 P We nJ -0.100 We

SOM00028 S o W ht n/a 75. - nial rial nafa j 0.100 n/a

Sample Portion: Segment Solids (Stratum 3) -
Samples R AS P. untI Stabwd Blanaf Reu Duplicatl Ave RPD %j SpRoc DatUm CountEsr% goags

07M000285 oVolume ]mL n/a 6 8 a ____ nfal rlj 0.1 n/aJO
S07M000285 I Soiid Weight jg I n/a nia__95.51 nle niaj n/aj n/al 0.1001 n/a]

B - Found in Blank
U - Less Than Detection Limit

D - Dilution
b - MS/MSD Outside Range

J - Estimated
c - RPD Outside Range

o - Qualitative
f - MS failed#SERDL OK
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Page: 13

Attachment 1
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number: 222S20070833
Customer Sample ID: 328-4

Sample Portion: Drainable Liquid (Total)
Ibuiiwh R lWs I Stndard ~~l ' ftamkj oCiikab Averag RPO %I pk Rnc Ost!Lia4 CountEDT%j uI Fbm
S07MD00684 I DraInab Liquid Vokne Iml I l ni l 10.0l 2 nial nil 'V na nitl
10M008 19it 1iudVIh nJs a 11.21 afat ntI nitl ral ria nial

0 - Found In Blank
V -Less Than Detection Limit

D - Dilution
b - MS/MSO Outside Range

J - Estinated
C - RPD Outside Range

a - Qualiative
f - MS faladSERDIL OK
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Page: 14

Attachment 1
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222820070833
Customer Sample ID: 329-SRI

Sample Portion: Drainable Liquid (total)
Sasphe R A Analybt Unit Standrd% Blank bsu Duptkcab AvI RPD% SpkRWI t CountmmJOuIFlags
SD7MD00293 ibquid VokuMie I nfa n/a 92.Df n na n/a n/as n/a _
S7TMO293bLiquid Wtt g n/a n/a 93. nta nia na s n/a n/a! na
SO7M000293 IniVolumsPatent m1. r/a n/a 0.0 n/a n/a n/a nI/a nraia
S07M000293 lumc percent setled solis n n/a <5.00 n/a n/a n/a /4 5.O0j eVa _

3 - Found in Blank
Vi - Less Than DedkCUn Umift

D - Dilution
b - MSMSO Outside Range

J - Estimated
c - RPD Outkie Range

a - Qualbalive
f - MS taiedfSERDL OK

ti

CD
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1. Page: 1

Attachment I
U3h

Datb Summary Repod
Sample Group: 20070833

Customer Group or SDG Number 222820070833-
Customer Sample ID: 328-06

Sample Portion: Drainable Uquid (Total)
1ampIs RI A ItJdt Standard%1 Biank Reu Dupw A RPOIpkse- Dttmff Cmmt Erjf IFbs
507M000685 Dranabb Liquid Volume It n/ 15.0 na nia n/a -/a n/a ni8
S07M000685 Dfalis Liqud Weight g wa n/a 12.8 n/a n/a nit n/ n/a

5 - Found in Blank
L - Lass Then Detection lUrnit

D - Dildion
b - MS/MSD Outside Range

J - Estimnatad
c - RPD Outside Range

a - Qualitative
f - MS failed/SERDIL OK
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Sample Group: 20070833
Customer Group or SDG Number 222S20070833

Customer Sample ID: 328-07
Sample Portion: Drainable Uquld (Total)

Attachment I
- U361

Data Summary Report

ISamip RAN Anat Mk I Standard% BikI RemuR Duptata A2:!4 RPD%ISpkRfl74 DatLI COUE wiii
SD7M000887 Dm Liquid Voain mL ria na 27.0 na Wal Wa Wi 2La We
S07M 00687 IaiqundabIgM .hl nft 32.3 nita na Mal Na nia-

B - Foajnd In Blank
1) - LUs Than Delection Limit

D - Dilution
b - MSIMSD Outside Range

J - Estimated
c - RPD Outside Range

Q - Quarnative
f - MS railhdISERDIL OK

Page: 2
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Attachment I
U361

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number 222820070833
Customer Sample ID: 329-05

Sample Portion: Segment Solids (Stratum 1)
Semphil R VA [AMy nit Sandard% Blak RenU Dupjksts RPOI 8pkRec I Dotmi Courtn mags

50M00292 SSM Woke _mL wa___ 50.01 waa 0.10D 0dff_
SU7M000292 I oWVAm 19 1 iWale Wei 58-41 'a nl n/s 0.100

Sample Portion: Segment Solids (Stratum 2)
jSamplsE R AN Analyt. unit Standad%I Blank RnSUlI Dpllat Awragq RPD% SpkRe Dat um CountEn% ufMags 1

1S07M0029i1 ScM Volume mL al n/a - 70.0 n/a pin a n1a nfal 0.100 nfa I
S07M000291 I SoM Weight I n/ ___11 nia naj n/a tal 0.100 nua

Sample Portion: Segment Solids (Stratum 3)
snpla R At Anly a I Slandad %I Sbi Rn OIuplicata RP %pit Rec% Lknt CountEr Flags

S7M000290 I SCVolmns L I na infa 75.0 fia uita n/ai 0.10n/a IIIr]
S07M000290 I_ Weight g eta n/al 1121 n/ a naj nfa[ 0.1001

Sample Portion: Segment Solids (Stratum 4)
-5mpkf R IAO _nlI_ SIdrd %I lan[ - D - - SpkRn Dattum CountEr% Flags

IMMOO2B Volume n/a o.3 nie n_ n/at ntal 0.100 na
SOM 291MO[ nia 0.1 nn

Sample Portion: Segment Solids (Stratum 5)
W R # nkye lung Stadnntf P% pkRec DetU CouutErr% Flags

SO7MOD0757 iVOtum pi- pi n/a 55.01 n/a 0.1 - a
S07M000757 "Veght n9 wal n/al 55 nfa pie W 0.10N Als

5 - Found In Blank
U - Less Than Detaction Umit

o - Dilution
b - MS'MSD Outujde Range

J- Estimated
c - RPD Outaide Range

o - Qualiative
f- MS faIld/SERDIL OK

e
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Sample Group: 20070833
Customer Group or SDG Number 222S20070833

Customer Sample ID: 329-06
SamnI. DPrdan: S a n" 11.. le .. 4

Page: 16

Attachment I
U381

Data Summary Report

SaspiS1 R At n* . - UnI Standard %I rnanj RanK Dupi Awvr( RPD Spk Rtc Dot Um Count Err r Flags

_7MOOD297 [So Volume Ia wa 70. ___ ra 0.1Wa n/
S07M000297 WIgft . ( aa a 73. a 0.100

Sample Portion: Segments Solids (Stratum 2)HSampis R Ai An*b Uit Standand% Blank Rieu Duptl A RPDS SRtc% DetU CoUntErr Flags
-Mmoo2 I Vounm . L n~ a n/ a 200 na n/a 2e 0.1 4

jSjMw95 I aWigt1 n 220W a 0.1m n/

B - Found in Blank
U - Less Than Detection Urnit

D - Dilutton
b - MSIMSD Outside Range

J - Estfirnated
c- RPD Outside Range

Q -Qualtative
f - MS faed/SERDIL OK

e:

C
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Attachment I
U31

Data Summary Report
Sample Group: 20070833

Customer Group or SDG Number: 222S20070833
Customer Sample ID: 329.07

Sampie Portlon: Seamanta Solid. (Shatue 1)

BimnpIS q Sandart% !I Reu Dup Ave RPD %pkRo DotU CountErrl Fpbs

S07M000302 SoldVoume Iit nia n70.0 24 rI lia 01 24 0.124 ME
807M000302 - SoNWeight nl rita 89.4 ia nMal 0.10 nfa

Sample Portion: Segments Solids (Stratum 2)
ampW I AS DA . Stndord% ll Resu Dwucat. Avwr RPDI SpkRo Dot LCuntErfaFjgI

IS_7M_ 01 Iid Volume InimL nfa wa_ IM n/aj rile n/a n/a Q8 0ita
A301 I'Sclidifht fna 1681 ta na n/a .1a nOa ___

Sample Portion: Segments Solids (Stratum 3)
SamphO R I Unit Sft$ma% Ru O cab A RPD% 3pkRt Del Ut) CountErvf% Il) bgs

M07MOD03WI Volume jaiL n/a 100 ____ n___ n~al n/aj 0.1001 nIajq
t07M000300 I WeIght 11a n/a 129 n___ n___ ria n/al 0.1001 wa_

B - Found in Blank
U - Le Than Detection Lknit

D -Dilution
b - MSJMSD Outside Range

a - Qualitative
f -MS failed/SERDIL OK

Page: 17

.i - Estimated
c -RPD Outside Range



222S20070833 D&D-36428, REV 0

Attachment 4. Composite Preparation Information.

Composite I Inftmnation

32f 1 1 4.2 . &380 7.00 7.63 3.80
8 98.7 2.97 7.94 7.96 3.97

2 15.4 4,32 9.31 9.w1 4.66
329 7 1 29.4 3.17 7.21 22.37 11._ 5

2 _ 1 - 2 .6- .32 5.43 6.68
2 29.4 6..1 10.41 10.4 5.22

328 4 1 128.6 5.19 2.33 10.37 5.16
- 2 5.7.5 .9 -. 1 3.1

32 8 5 1 65 .4 5.32 4.78 - 4.74 2.35

-__ _ _ 2 11___ .4 4.49__ __ __ _.__ __ _ 9_ __.__ __- - - 4.50

__ __ _ __ _ 3_ 112.3__ 4.53__ __ . .__ __ __ _ __. _ ____ .__ 4.50

32 4 103.2 4.1_ _.32 _.41 4.19
_ __ ._ _.3a 2.73 2.73 1.37

329 1 __ 73.7 2.95 - 3.94 5.97 2.97
4 2 128.2 1462 28.35 28.7 14.31

329 7 955 .4 3.81 7.21 7.21 3.59

2____ 16____ ________ 13.38 13.51 6.72

329 528.1 2.26 10.41 10.4 5.21
C4 103. 2.1 8.32 rmt4A9

Full Depth Core W. (g) 2479.6 Actual Tot. COMP. (9) 200.95
'Weight ofsample required based on a desired 200 g total composite.

90 APP A-40
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Attachment 6
1361

Opportunistic Analyte Results
Sample Group: 20070833

Customer Group or SDG Number: 222820070833
Customer Sample ID: 328-IA

Sample Portlon: Drainable Liquid (Supematant Uquid)
R AM Un standard % - BUlk Result Dup A RPD % SpkRec%. Dot Uem Count W% I Flags

07M000241 1,1-icNoroethsne ugL 10 40.17 D .850 rita na . na 0.850 n/a
7M000241 Benzene ugiL 99.9 40.160 <0.800 n/a i nrie nia 0.8 O na Lu
7M000241 Chbrobenzene gfL 104 <0.110 <0.5 Wea We n/a fa . 0.5 n/a U

S07M000241 -ricwvehne 95.S <.150 5.1 nIa Wa n/a n/a 0.7 na
7M0O0249 0 .2,4-TrIchlobenzene ug/L 38.7 <25.5 <1 n/a n/ n/a nA 1 n/a

S07M000249 0 .4-Din4trotoluen u9g& 78.1 <13.5 c94.5 n/a n/ a n/a we 94. n/a
507M000249 0 hloro-3-nisiylphenol ugL ' 71. -07.4 <122 nWa n/a n/a nta 1 We U
S07M000249 0 N-Nhoso-dl-n-dlpropylbmine glL, 823 <23.9 <167 1 t n/a W Wa 18 We/

7M000249 0 nol g/L 71.0 '22.8 <158 nI at Wa nIa 158 . I a
SO7MO249 0 -Nlrophmnol ugIL 72.0 <12.3 <86.A n/A n/s it nIa 86.4 nal U

E - Outside Caibration Range
c - RPD Outside Range

- Dilution
-MSWMW OUtside Range

J - Estimated U - Less fhan Detection Limit

Paw. 1

frJ
C
C-a
C
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Page: 2

Attachment l
U361

Opportunistic Analyte Results
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: 328-IARI

Sample Porion: Drainabis Liquid (Supematant Liquid)
a pIs R AS nalyts Unit Standard% Blank Resuh D A RPD% SpkRec IDt CountErr% Flage
07M000251 1,1,1-Trichloroethans ug/L n/a n/a 13.8 n/a n/a n/a n/a 0.500 n/a
07ML0025: - 1,1-Ichlooelhane ug11 100 <0.170 40.&5y Iva n/a n/a 102 0.8 n/a
07M000261 1-Bulanol ug/L. n n/a 1.06 na nia n/a 90.2 165 n/a

S07M000251 Benzene ug/L 99. <0.180 <0. 8n/a n/a 96. 0.800 nIa
07M000251 - broforn ugL fil n/a 4.65 na na n/a a 0.450 n/a
07M000251 hiorobernene ugL 104 <0.110 <0.550 Wa n/a da 99.5 0.550 na

7MOO0251 etrahydwfuran ugL n/a n/a 11.0 n/a Wa lia ia 2,92 ia
7M000251 TotalTihalomethanes ugh. nia n/a 4.65 . n/a n/a nWa n/a 2.30 nIa

S07M000251 - rIchlmethene ughL 95.5 <0.150 16.5 n/a n/a n/a 88.5 0.750 n/a
SO7MD00259 0 1.2.4-Trichlorobenzene ug1. 38. <25.5 <179 n/a na n/a 37 1 n/ U
S07M000259 0 4-Imntrotokene 7.1 <13.5 <94.5 Wa n/a n/a 8.0 94.5 n/a
507M000259 0 4-Chioo--mthyjphenol ugAL 71.4 <17.4 <122 n/ e/ na n/a 122 n/a Ub
S07M000259 0 N-Ntosodi-dipropylamnl ughl 62. '23.9 <167 n/a We n/a 71.7 187 n/a U
SO7MOO259 0 Phenol ugh P 71.0 '22.6 <158 n/a n/a n/a 4.81 15B n/a Ub
S07M000259 0 itrophenol ugL 1 72.0 <12.3 <88.4 n/a ~ na n/a 150 BOA ifalU

D - DaiJtion
b -MSMSD Outside Range

E -Outside Calibration Range
c - RPD Outside Range

J- Estimated U - Less Than Detection Lnit

0
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Sample Group: 20070833
Customer Group or SDG Number 22282oc3f

Customer Sample ID: Composite I
Sample Portion: Core Composite -Solid

Attachment 6
U361

Opportunistic Analyte Results

Sampan I AN . Slada d % Blank Revu pWpCab Ave RPD % SpkRec Detl Urn CowitErr % Flags
S07M000306 1.1.1-TriOhoroethane . va Wa 260 via i n/a ia 0.333 tit E
SOTM0OOO3S 1.1-Dichloroheno tg/kg 103 <.340 5.97 ' W4 we. 64.2 0.567 'n/ b
S07M000306 1-Butanol . ug kg 11 n/a 4.93E+04 we 1n/ Wea -1.73E+04 25.9 nia E
307MOO0308 4ieanone us/kg 12 n/a - 6.4 n/a Wae 34.9 2.87 n/a be
S07M000308 -Paetanone ug/kg Iva n/a 1 Iva a n/a n/a 5.03 P/a
S07M000308 Mexon . ugflg 126 .n/a 21 1a na 'ils -82. 2.93 n/a E
S07M000308 Benzene au/kg 99. <0.320 2.73 rl n/a n/s 84.1 0.533 n/a
SOMM08 Chlombenzene ug/kg 99.3 <0.22 <0.367 nWa n/a n/a 106 0. wa Uc
S07M000308 Elhytbenzene ugfq Iva Wa 50.0 /a n/a n/a n/a 0.400 n/a
S07s000308 Xynes (ttal) Ug/ Ia e/a 423 i19 n/ a n / a 1.03 Wa E
S07MOOD3Oa Tsrahy*ofinm us/kg n/a Iva 258 n/a I We n/a 26. We.
S07M000308 UdOiomethene u91k' 93.6 <4.300 144 n/a n/a n/a 0.500 n/a E
SO7MOO308 y-n tg/kg vW rif/a 200 n/ n/a Na afe 0. ae E
S07N000317 0 1,2A4-vTfdc.benzana 4k 67.0 <31 '7.61E+03 - la La. n/a 115 7.61E+031 We DU
SO_7 000317 0 2.4-DlniotoluWkm uglkg 81.7 <893 <8.37E+03 n/a ua* Wfa 47.8 8.37E+0 n/a DU
507M000317 0 iCr1.3- hytphenol - 73.1 438 <7.8E+03 n/a n/a na 142 7.56E+0 We _

SO7M000317 0 N-fleodln-drpymnine u/kg 67.1 <801 <7.51E+ /a n/a n/a c/a 7.51E+03 Iva b
S07M000317 0 Phenol ug/kg 70.7 <23 <7.72E+03 Iva ria Wa 74.3 7.72E+0 na U
S07M000317 0 4-NIbvplwnS . uskg 80.9 <794 <7.44E+03 n/a Ia nit nit 7.44E+0 a DUb

D - Deution
b - MS/Ns Outside Range

E - O.Aside Calbrafon Range
c - RPD Outside Range

J - EsUrnated U - Less Than Detection Lnit

Page: 3
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AttachmentS
U381

Opportunistic Analyte Results
Sample Group: 20071833

Customer Group or S0G Number. 222820070633
Customer Sample ID: Composite 2

Sample Portion: Core Composite - Solid
samplg It AN Anadye Unit standard% Bleak RseU Dupaite Avera RPD % SpkRec% Dot Lke Count Err % tal Fhgs
S07M000309 1,1,1-Trichloroethsne n/a n/a 42.0 n/a n/ a WI al 0.315 n/a
S07MOD0309 1,1-Eichboroohene - 103 <0.340 1. n/a nla n/a n/a 0.538 n/a
SO7M0O3O9 1-Butanol ug/kg 118 0/a 1.34E+04 wa n/a n/a n/a 24.6 n/a E
S07MD00309 2411exanone ugkt 128 Wa 17.9 n/a n/a nfa n/a 2.72 n/a
807MOD0309 -P'eftanons ug/kg pg Afa 54.2 nWa n/a n/a n/a 4.78 Ala
S07MOOD309 Hexone gsi 12 Wa 53. n/a nra n/a n/a 2. n/a
S07MOD0309 Bnne _g/k 99.3 <0.320 0.77 Iva nre n/a n/a 0.56 /a
S_7MDD0309 Nrobannne ugkg 99.3 <0.220 <0.348 Ma n/a n/e nf 0.348 n/a U

__7________Etybnz__- u/ka n/a 5.31 a/a n/a n/a n/a 0.380 Wa
SD7MD003 _yns )k n/a nWa 48.0 n/a n/a e/a n/a 0.981 n/a CA
S07M00030 9 ya e/a 758 rif e/a r/l n/a 24.6 a7C

JONh__h ug/kg 93.6 <0.300 28.3 r/a n/a n/a n/a 0.475 n/a
S0700=369 Xylfg/kgt n/a n/a 20: n/a n/a n/a n/a 0.3 n/a
907M000318 0 1.2,4Trldhlorobenzane ug/kg 67.0 <012 <7.53E+0 Iva n/a n/a n/a 7.53E+03 n/a DU
S07M000318 0 2.4-Oinftrotoheene ug/kg 81.7 <893 <8.28E+03 /a n/a n/a n/ 828E+03 n/a
S07M00031 8 a hloro-3-nulhy4wnol - ug/kg 73.1 <38 <7.77E+03 n/a n/a ri/ n/a 7.77E+03 n/a U
SOMh000318 0 N-Nifrcso-d-n-dipropylamine -ug/kg 67.1 401 7.43E+03- n/a n/a n/ 7A3E+03 n/a U
S07M000318 0 Phenol . g/kg 70.7 <M23 '7.63E+03 n/a na n/a n/a 7.63E+03 n/a OU
S07M00318 0 4-Nitrophanol ug/kg 80.9 '7 47.37E+03 nra n/a re n/a ?.37E+03 i/a DU

D - Dlutbin
0 - MS/MSD Outskie Range

E - Outside Calibration Range
c - RPD Outside Range

J - Estirnated U - Less Than Detection Lihif

0
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Sample Group: 20070833
Custorher Group or SDG Number: 222S20070833

Customer Sample 1D: Field Blank I
Sample Portion: Field Blank

Attachment U
U361

Opportunistic Analyte Results

S3mnpk# R AN 'Aiyt. Unit Standard% Blank R esultOicale A RPD% SpkRi% Dbt CountErr% I Flag
S07MD0O209 1,1-Dichomethene ug/I . 110 0.170 -4.189 n/a nt n/a 18 0.1 Wa U
SO7MOOO209 Benene -Ug/IL 104 <0.160 <0.176W v a n/a 0.178 rUa U
S7OM000209 Chlorobenzene g/L 106 <0.11 <0.122 n/a va n/a "/i 0.1 n/a
S07M000209 richboroethne ug/L 99.3 <0.150 c0.167 n/a n/a n/a we 0.187 na U
S07M000217 0 1,2,-Tddgwubenzene ughL 38.7 <25.5 <179 n/ na Iva We II .na U
507M000217 0 2,4-inirotolne ug/L 78.1. 13.5 c94. n/a Wa a n/a 94. n/a
S07M000217 0 4-Chiom-3-meshaylhenol ug/L 71A <17.4 <122 Wet n/a n/a n/a 122 e/ U
SOMD0217 0 N-Noso-d d pymugL 62 <23.9 '187 a n/a n/a n/a I n/a U

_07M __1WO 7 0 _Phenol ug/L 71.0 '22.6 <158 n/a n/a v/a - n/a 158 n/aU
S07MM_217 1 0 K41_nol ugL 72.0 <12.3 <86.4 n/a /a n/a Wa - 81,4 1/a U

o - Daution
b - MS/MSD Outside Range

E -Outsde Caibration Rangs
c - RPD Outsie Range

J - Estimated U - Less Than Detection Limit

Page: 5
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Attachment 6
U361

Opportunistic Analyte Resuls
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: Field Blank 2

Sample Portion: Field Blank
SKMPMN R AS Unit Stndd % Slank R Duplicate A RPD % $pk Roe % Det Comt Err % Flags
S07M000221 1.1-DMloMoRehene 1gL 110 c0.7? <40.189 n/a rva nM n/a 0.189 ni
SfDM00221 Usozee tag/L 104 40.160 40.178 n/a n/a n/a n/a 0.178 n/aU
SD7M000221 Chlarobenzene tg/I 1 cC.11 <0.1 W/ n/a n/a n/a 0.122 n/a
807M__221 Tidhlooelene ug/L 993 <.15 <0.16 ni n/a n/a n/a 0.16 7/ -

S7000228 O 1,2Z4-Trchowbenzepe Ug/L 38. <25.5 <179 IV n/a we n/a 179 n/aU
S07M000228 0 40lDjnrofouene. Ug/. 78.1 <13.5 '94.5 n/a n/a n/a n/a 94.5 n/a U
S07M000228 0 bo.lhmyphencl 71.4 h '17. '122 nla n/ n/a tila 122 n/a U
SOFMA00228 0 N-Nioseo-i-nrcpylamine ug/L 62.3 1 23.9 '167 n/a n/a n/a n/a 187 - /& U
SD7M00022B OPhICI tg/L 71. '22.6 '158 n/a / n/a n/a 15 n/a U
S07M000228 0 henol g/L 72.0 ci2. <86.4 na n/a nri n/a Ba. n/l U

0 - Dilullon
b - MS/MSD Outside Range

E - Outsida Calibration Range
c - RPO Outsie Range

J - Estimated U - Less Than Detedion Limt

4N
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Sample Group: 20070933
Customer Group or SDG Number. 222S20070933

Customer Sample ID: Field Blank 3
Sample Portion: Field Blank

Attachment S
U301

Opportunistic Analyts Results

8a8p* R AN -D. Unit Stmndard% Blan R Du A RPD% SpkRew% DtUri CountErr% IFlag.

S07MOD0504 1.1-Dkhomethene ughL 110 <0.170 <0.18 - n/a n I/a n/a 0.189 a U
S07l000504 Benzene U4L 1 <0.180 <D.178 n/a n/ n/a n/a 0.178 n/a
307M000504 Cdorobenzene 1 <0.11 <0.122 ___ n/la n/a e/a 0.122 nla
S07M000504 ddhlomethene ug/L 99.3 C.150 <0.167 W/e na n/t n/a 0.167 n/a
SD7MlAO5l8 0 1,2,4-Trhltrebenzsne - 38.7 <25.5 <179 rl/a lae n/a W/a 179 n/a U
S07M000518 0 Z4-Dinkrotoluene ug/L 78.1 <13. <94.5 Ala nta n/a n/a 94.5 n/a
SI7MOOOSIB 0 4ChOrO-3-mthyhenOI ug/L 71.41 <17A <122 ria nfa - n/a n/a . 122 nfae.
S07M000518 0 N-Nlko~so-d dIpopylamine ug/L 82.3 <2.9 <167 1a a i n/a 167 n/a U
SQ7MOO0518 0 Phenol Ug/IL 71.0 <22.6 <1 4 We W/ Iva nia 158 nita U

07M000518 0 Niuophenol ug/L 72.0 '12.31 <8. n/a n/a n/a n/a 86.4 n/a U

D - DhaIfn
b - MSMSD Outsde Range

E - Outbie Catration Range
c . RPD Outaide Range

J - Eatknated U -Less Than Detecton Lkrit

Page: 7
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Attachment 6
U3v1

Opportunistic Analyte Results
Sample Group: 20070833

Customer Group or SDG Number 222820070833
Customer Sample ID: Fleld Blank 4

Sample Portion: Field Blank
SamplS It AS nit Slandard% Blank R OupCate A RPD% SpkRol% Detl CountErr% QualFlags
SD7M000805 1.1-Dichlooethene ughL 110 <0.170 <0.189 ne n/a rvl nt 0.189 n/a U
S07M000505 BIenzene ug1 :04 .00.10 <0.178 ia na n/a Da 0.1 Wa U
S0M00005 Chlorobenzene 106 <o.110 <0.122 n/a n/a Na nl 0.122 n/a
SDM00505 otene ugfL 99.3 <0.150 <0.167 nle rile n/a n/a 0.167 nle
S07M000521 0 1.2,4-Trichlorobenzene ughL 38.7 '25.5 <179 n/a n/a Na n/a 179 n/a
S07MOD0521 G 2.4-ntrotoluene ugAL 78.1 '13.5 <94.5 n/a n/a n/a n/a 94.5 n/a U
S07M000521 0 4oro-3-inethylphenol ugh. 71. <7A <122 n/a e n/a n/a 122 n/aU
SOTM000521 O N-Nhso-didpopylmnine ug/L 82 <239 <167 e/a W/a n/a nia 167 n/a U
S07M000521 o Phenol ug/L 71. <22.6 <158 N e/ n/a na 158 n/aU
SO_7UMO521 0 itrophenol ug/L 72.0 <12.3 <86.4 nf n/a ria n/a 86.4 n/a U

D - Diuton
b - MS/MSD Outside Range

E - Outside Calbration Range
c - RPD Outside Range

J - Estimated U - Less Than Detection Limit

0
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Attachments
U361

Opportunistic Anatyte Results
Sample Group: 20070833

Customer Group or SDG Number 222S20070833
Customer Sample ID: Field Blank 7

Sample Portion: Field Blank
aSMOPlag R A# Ansiyt Unit Standni Bl"It ~OM* piLTcki Avwe RPD% SPkRec% DMUTwM CountErr % Flags
S07M000754 1,1-Dichlooelheine ug/L 102 '0.1 <0.1 ivea ta Wa 0.189 Wa

?07MOD0754 Benzene LVIL 98.0 <0.160 <0.178 We ___ n Iva 0.178 Wta
87M000754 hlorobenzene uglL 100 <0.110 <0.122 Iva Wea nfa 0.122 Iva U
S07M000754 richbroetene ugL .03. <0.150 <0.187 Wa Wa ra rta 0.187 etaU
307M000532 0 124-Tothlorobanne ugaL 62. <25.5 <179 n/a We We 57. 1 ITSWe
87M000532 0 2,4-Dintrotciuone ug/L 4.1 <13.5 <94. n/a n/a PWa 79.1 94.6 nwaU
S07M000532 0 Butylbsuyptphalate Ug/L e/a r/a ___ 228 We Ia Wa 103 We
S07M000532 0 hlor.3-methylphenol uaJL 75.7 <17.4 <122 n/a n/a eta 70.5 1 e U
307M 000532 0 N J Mitraso-di-ndipropytan ne Ug/L 10.5 <23.9 <1 n/a nr a . a 63.5 1 7 We U
S07M000532 0 Phenol ugL 78.3 <226 '158 nrta nra We 69A is$ n/a U
S07M000532 0 4-Nirophenol ugfL. 85. 12.3 '86A f/a n/a /le 72.9 86.4 a .

D - Dflution
b - MS/MaD Outskie Range

E - Outside Caration Range
c - RPO Outside Range

J - Estimated U - Less Than Detedlon Unit
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Attachment 7. Tentatively Identified Compounds

Customer Sam ie ID; 328-lA

S07M000241 Unknown Hydrocarbon-I 17.44 ug/L 2.77 iT

S07M000241 Unknown-2 ydmearbo__ 17.62 ug/L 3.56 IT

S07M000241 Unknown Hydrocarbon-3 18.25 ug/L 3.46 IT

S07M000241 Unknown Hydrocarbon-4 18.48 ug/L 4.38 IT

SO7M000241 Unknown Hydrocarbon-5 19.47 ug/L 7.00 iT
s07M000241 Unknown Hydrocarbon-6 19.64 uj/L 6.46 IJT

S07M000249 0 Unknown-I 9.44 ug/L 657 IT

S07M000249 0 2-NITROPHENOL-D4 8.72 Ug/L 1.82E+03 JNT

807M000249 0 2-Fluoro-6-nitrophenol 1526-17-6 8.90 UP/L 1.29E+03 JNT

S07M000249 0 Unknown-2 9.01 UgL 603 IT

S07M000249 0 2-Fluoro-4-nitrophenol 403-19-0 10.83 ug/L 1.22E4-03 INT

S07M000249 0 Unknown-3 12.61 ug/L 1.27E+03 IT
S07M000249 0 Benzenesulfonamide, N-butyl 3622-84-2 14.53 ug/L 2.36E+03 JNT

Customer Samle ID: 328-1AR1

S07M000251 Unknown-1 5.85 ug/L 3.28 IT
S07MOO0251 Unknown-2 14.05 uE/L 3.41 IT

S07M000251 - Unknown-3 15.37 ug/L 3.19 IT

S07M000251 Unknown Hydrocarbon-4 17.44 ug/L 5.15 IT

S07MOO0251 Unknown-S - 17.62 ug/L 5.87 iT
S07M000251 Unknown-6 17.70 ug/L 3.17 BJT

S07M000251 I _Unknown-7 18.01 ug/L 2.99 IT
S07M000251 [Unknown Hydrocarbon-I 1.26 u/L 7.09 IT
S07M000251 lUnknown Hydrocarbon-9 18.48 ug/L 8.67 IT
S07M000251 _Unknown Hydrocarbon-10 19.47 ug/L 11.1 IT
S07M000251 lUnknown Hydrocarbon-Il 19.65 ugjL 8.30 IT
807M000259 0 Unknown-1 4.01 uP/L 1.27E+03 IT
S07M000259 0 Unknown-2 5.80 ug/L 2.17E+03 IT
S07M000259 0 Unknown-3 6.53 uf/L 540 JT
S07M000259 0 Unknown-4 6.68 ug/L 437 iT

S07M000259 0 Unknown-5 7.63 uW/L 589 IT
S07M000259 0 Unknown-6 8.44 u/L 736 IT
S07M000259 0 2-NITROPHENOL-D4 - 8.72 ug/L 1.59E+03 JNT
S07M000259 0 2-Fluoro6-nitrophenol 1526-17-6 8.89 U/L 1.26E+03 JNT
S07M000259 0 Unknown-7 9.01 ug/L 714 IT
S07M000259 0 Unknown-8 10.46 ug/L 1.16E403 JT
S07M000259 0 Unknown-9 10.56 ug/L 1.51E+03 IT
S07M000259 0 2-Fluoro-4-nitrophenol 403-19-0 10.83 ug/L 1.06E+03 JNT
S07M000259 0 N-Nirosodietjanolamine 1116-54-7 11.21 ug/L. 587 JNT
S07M000259 0 Unknown-10 11.28 ug/L 861 IT
S07M000259 0 Unknown-Il 12.61 u1/L I.03E+03 IT
S07M000259 0 Benzenesulfonamide, N-butyl 3622-84-2 14.53 u1g/ 1.08E403 JNT

APP A-50126
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Attachment 7. Tentatively Identified Compounds
Customer Sam pe ID: Com osite 1

S07M000308 Utnnown-l 15.95 ug/kj 2.441+04 IT
S07M000303 Undecane 1120-21-4 16.37 ug/kg 5.19E+04 JNT
S07M000308 Naphthalene, decahydro 91-17-9 16.51 ua/kg 2.43E+04 JNT
S07M000308 Unknown-2 16.70 ug/kg 3.39E+04 IT
S07M000308 Unknown Hydrocarbon-3 16.93 uag 2.54E+04 IT
S07M000308 Unknown-4 16.99 ut& 2.01E+04 JIT

S07M000308 Unknown-5 17.03 ug/kg 2.88E+04 IT
S07M000308 -Unknown-6 17.11 ug/kg .30E+04 rT
S07M000308 Dodcecane 112-40-3 17.36 u/kg 8.01E+04 INT
S07M000308 Undecane, 2,6-dimethyl 17301-23-4 17.54 ug/k 6.95E+04 JNT
S07M000308 Unknown-7 17.63 ug/kg 1.90E+04 IT
S07MOD0308 Unknown-8 17.73 ugfk 2.68E+04 IT
S07M000308 Unknown-9 18.16 u!hk 1.25E+04 IT
S07M000308 Unknown- 10 18.22 ug/k 1.37E+04 IT
S07M000308 Unknown-l 18.57 uz/kg 2.05E+04 IT
S07M000317 0 Decane 124-18-5 7.10 ug/kg 6.301+04 JNT
S07M000317 0 Unknown-I 7.91 ug/kg 4.47E+04 IT
S07M000317 0 Unknown-2 8.16 ua/k 6.28E+04 IT
S07M000317 0 Undecane 1120-21-4 8.23 ug/k 4.45E+05 DINT
S07M000317 0 Unknown-3 8.52 ug/ki , 2.75E+05 IT
S07M000317 0 Naphthalene, decahydro 2958-76-1 8.61 ug/kg 2.32E+05 JNT
S07M000317 0 Unknown-4 8.73 uM/kg 3.17E+05 IT
S07M000317 0 Unknown-5 8.80 ug/kg 4.54E+05 IT
S07MOO0317 0 Unknown-6 8.91 ug/kg 3.54E+05 IT
S07M000317 0 Unknown-7 8.98 ug/kg 2.61E+05 IT
S07M000317 0 Unknown-8 9.23 u/kg 2.42E+05 iT
S07M000317 0 Dodecane 112-40-3 9,29 ug/g 2.21E+06 DINT
S07M000317 0 Undecane, 2,6-dimethyl 17301-234 9.42 ug/kg 9.28E+05 JNT
S07M000317 0 Unknown-9 9.49 ug/kg 2.18E+05 IT
S07M000317 0 Unknown-10 9.67 uw/kg 2.46E+05 IT
S07M000317 0 Unknown-Il 9.81 ui/kg 7.14E+05 IT
S07M000317 0 Dodecane, 4-methyl- 6117-97-1 9.37 ug/kg 2.22E+05 JNT
S07M000317 0 Unknown-12 9.92 u/kR 5.20E+05 IT
S07M000317 0 Unknown-13 10.01 ug/g 1.03E406 JT
S07M000317 0 Unknown-14 10.06 ug/kg 2.14E+05 IT
S07M000317 0 Unknown-IS 10.22 ug/ka 2.15E+05 IT
S07M000317 0 Tridecane 629-50-5 10.29 ug/kg 2.22E+06 DINT
S07M000317 0 Unknown-16 10.37 ug/kg 2.72E+05 IT
S07M000317 0 Unknown-17 10.44 us/kg 3.13E405 IT

APP A-51

S07M000317 0 Unknown-1 10.82 ug/kg 7.49E+04 iJT
S07M000317 0 Unknown-19 -1 10.99 ug/kg 1.24E405 JT
S07M000317 0 Tetradecane 629-59-4 11.22 ug/kg 2.75E+05. DJNT
S07M000317 0 Unknown-20 11.75 ugA/kg 9.16E+04 JT
S07M000317 0 Pentadecane 629-62-9 12.10 jug/k 8.69E+04 DJNT

127
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Attachment 7. Tentatively Identified Compounds
Customer Sample ID: Composite 2

SfI7M0fl0309 Meth levclohexane us/kg 4.84 T

S07M000309 _mp-Xylene ug/kg 26.5 T

S07M000309 Unknown-1 15.95 ua/kg 1.36E+04 JT
S07M000309 lUndecane 1120-214 16.37 u/ka 2.89E+04 JNT
S07M000309 Decahydro-naphthalene 493-02-7 16.51 ug/kg 1.51E404 JNT

S07M000309 Unknown-2 16.70 ug/k 1.85E+04 IT
S07M000309 Unknown Hydrocarbon-3 16.93 ug/kg 1.43E+04 IT
S07M000309 Unknown-4 16.99 ug/kg 1.13E+04 IT
S07M000309 Unknown-5 17.03 ugg 1.62E+04 IT
S07M000309 Unknown-6 17.11 ug/g 1.29E+04 IT

S07M000309 Dodecane 112-40-3 17.36 ug 4.38E+04 JNT
S07M000309 _Undecane, 2,6-dimehyL 17301-23-4 17.54 ua/g 3.77E+04 JNT
S07M000309 _Unknown-7 -17.63 u 1.02E+04 IT
S07M000309 _Unknown-S 17.73 ug/g 1.47E+04 IT
S07M000309 IUnknown-9 18.13 u/kg 1.38E+0 4  IT

S07M000309 Unknown- 10 18.22 ug/kg 1.09E+04 IT
S07M000309 Unknown-l 1 18.57 u/kg 19.98E+03 IT
S07M000318 0 Decant 124-18-5 7.10 ug/kg 6.17E+04 JNT
S07M00031 8 0 Unknown-I 8.16 ug/kg 5.49E+04 JT

S07MOO0318 0 Undecane 1120-21-4 8.23 ug/kg 4.32E+05 DINT
S07M00031 S 0 Unknown-2 8.40 ugkg 2.07E+05 JT

S07MOO031R 0 Unknown-3 8.52 ug/kg 2.16E+05 IT
S07M000318 0 Naphthalene, decahydro 2958-76-1 8.61 ug/kg 2.42E+05 JNT
S07M000318 0 Unknown-4 8.73 ug/kg 3.93E+05 IT
S07M000318 0 Unknown-5 8.80 ug/kg 4.65E+05 iT
S07M000318 0 Unknown-6 8.86 ug/kg 1.90E+05 IT
S07M000318 0 Unknown-7 8.91 u/1kg 3.83E+05 JT
S07M0003 18 0 Unknown-8 8.98 ug/kg 2.49E+05 JT
S07M0003 18 0 Unknown-9 9.23 ug/kg 2.35E+05 IT

S07M000318 0 Dodecane 112-40-3 9.29 ug/kg 2.21E+06 DINT
S07M000318 0 Undecane, 2,6-dimedhyl 17301-23-4 9.42 u/kg 19.25E+05 JNT
SO7MOOO31S 0 Unknown-10 9.50 u/kg 12.14E+05 IT
S07M000318 0 Unknown-l 9.64 ua/kg 1.89E+05 IT
S07MOO031S 0 Unknown-12 9.62 ug/kg 2.40E+05 IT
S07M000318 O Unknown-13 9.81 un/kg - 6.84E+05 IT
S07M000318 0 Dodecme, 4-methyl- 6117-97-1 9.87 ug/kg 1.92E+05 JNT
S07M000318 0 Unknown-34 9.92 ugAg 4.54E+05 IT
S07M000313 0 Unknown-15 10.01 ug/g 9.64E+05 IT
S07M00038 0 Thidecanc 629-50-5 10.29 ug2.0806 DINT
S07M000318 0 Unknown-16 10.44 ug/kM 2.60E+05 IT

S07M000318 0 Unknown- 17 10.82 ug/k 6.87E+04 IT
S07MOO03I& 0 Unknown- 19 l_.a ugkg 3.46E+04 IT
S07M000318 0 Unknown-19 10.99 ug/kg 1.20E+05 IT
S07M000318 0 Teradecane 629-39-4 11.22 ug/kg 2.67E+05 DINT
S07M000318 Unknown-20 1 1.75 7.96E+04 IJT
S07M000318 0 Pentadecane 629-62-9 12.10 ug/kg S.35E+04 DJNT

APP A-52128
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Attachment 7. Tentatively Identified Compounds
Customer Sam le ID: Field Blank 1

S07MOO0209 I Difluorochloromelhane 7545-6 4.72 JuL 0.677 J

Customer Sample ID: Field Blank 2

S07M000221 Difluorochloromethane 75-45-6 4.73 u/L 10.713 JNT
S07M000228 0 Octacosane 630-02-4 20.69 u 322 JNT
S07M00022 10 Unknown-I 22.8 1/ 411 IT

Customer Samele ID: Field Blank 3

S07M000504 I Dfluorochloorothanc 75-4-6 4.73 iu/L 0.714 iJNT

Customer Sam le ID: Field Blank 4

S07M000505 MDifluorochloromethane 75-45-6 4.75 ug/L 0.560 JNT

B - Found In Blank
D - DilutIon
E - Outahde Calibration Range
J - Esmated
N - Named TIC
T - Tentatvely Identified Compound
U - Las Than Detection Lkmit
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APPENDIX B

ASBESTOS LETTER REPORT

G. A. Cooke, CH2M HILL to R. A. Bushaw, ATL, Inc., Polarized Light Microscopy and Scanning
Electron Microscopy Analysis of Tank 241-U-361 Composite Sample,

CH2M-0702904, November 20, 2007
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222S20070833
CH2M HILL
Hawse Groo. it

Pa 5o WC

CH2MHILL
manford Group, inz

November 20, 2007 CI-12M-0702904

Ms. R. A. Bushaw
Advanced Technologies and Laboratories Internadional, Inc-
1979 Snyder, Suite 130. T6-10
Richland, Washington 99354

Dear Ms. Bushaw:

POLARIZED LIGHT MICROSCOPY AND SCANNING ELECTRON MICROSCOPY
ANALYSIS OF TANK 241-U-361 COMPOSITE SAMPLE

At your request. samples of the composite sludge from tank 241-U-361 t1U-361) were examined
to determine if the material contains asbestos fihers. Polarized light microscopy (PLM) and
scanning electron microscopy (SEM) were the methods used for this analysis.

The samples tested positive for asbestos.

Portions of samples S07M00031 IA, S07M00031 [B, SO7M(fl)313A. and S07M0003133B were
combined into a single sample for SEM analysis. The solid was dispersed in deionized water 1y
sonication. An aliquot was deposited onto a 45-mm diameter, 0.4-micron pore size,
polycarbonate filter and dried. A section of the filter was cut and mounted on a carbon planchet
covered SEM stub and coated with a conductive layer of carbon using evaporative deposioon.

For PLM analysis. an aliquot was removed from sample SO7M003O8B and mounted on a glass
slide with 1.68 refractive index oil.

Uranium is ubiquitous in the U-361 sludge. Iron-rich material is also widespread. Diatoms,
vermiculite, feldspar, and fiberglass were also observed in the SEM analysis. Organic coatings
are common. Amosite (gruncrite) asbestos fibers were observed on both the SEM and the PLM.
A visual estimate fom the SEM analysis indicates that these fibers are present at concentrations
greater than 1% by volume. An estimate of the concentration was not possible with the PLM
analysis due to the extreme small size (widths often less than 0.2 microns) of most of the fibers.

The PLM analysis was conducted in accordance with the methods described in the NILSti
Mawm:d of Analytical Meilods. NIOSH Method 9002 issue 2 (August 1994). "Asbestos (bulk) by
PLM." Because of the nature of the composite sludge. a preliminary review with a stereo
microscope was not performed. The PLM microscope was not equipped with a dispersion
staining objective. The fibers were identified as amosite on the basis of morphology, parallei
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222S20070933

Ms. R. A. Bushaw CH2M-0702904
Page 2
November 20, 2007

extinction, and positive optical sign. The precise attribution to gruncrite was based on the energy
dispersive X-ray spectroscopy chemical signature.

A selection of SEM and PLM images of the amnosite fibers is included in the Enclosure.

Should you have any questions regarding this matter, please contact me at 373-2154.

Sincerely,

G A.Cooke. Scientist
Analytical Process Development

yrE

Enclosure
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222S20070833

Ms. R. A. Bushaw
Page 3
November 20, 2007

bec:

CH2M-0702904

Name

CH2M HILL Correspondence Control

CH2M HILL Hanford Group. Inc.
K. M. Hall
D. L. Herting
L. L. Lockrem
C. M. Seidel
GAC File/LB

Approva Dale

( dse$7g ZC'6
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222S20070833

CH2M-0702904

Enclosure

SCANNING ELECTRON MICROSCOPY IMAGES, ENERGY DISPERSIVE X-RAY
SPECTROSCOPY SPECTRA AND POLARIZED LIGHT MICROSCOPY IMAGES OF

AMOSITE ASBESTOS FIBERS TN U-361 COMPOSITE SLUDGE SAMPLES

Consisting of 5 pages, including coversheet
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CH2M-0702904
Lnclosure
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