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1.0

1.1

Introduction
Purpose

The purpose of this closeout report is demonstrating the objectives of the remedial action
attained for the Building 830 Underground Storage Tanks (USTs) Removal Action
located in Operable Unit IIl. An evaluation of data collected from the soils in the
underground storage tank area is presented in this report. The analysis data included field
screening, on site gamma analysis, and the results from off-site laboratory assays. Figure
1 illustrates the location of the USTSs at Brookhaven National Laboratory (BNL).

Remediation Authority

Remediation of the two tanks at Building 830 was authorized within the Building 830
UST Removal Action Memorandum. Methods for demonstrating the attainment of the
objectives of the remedial action objectives are described in the Building 830 UST
Removal Work Plan (May 1998).

Site Description

Brookhaven National Laboratory is located in Uptorn, Suffolk County, New York, near
the geographic center of Long Island. Population in this area of Long Island is centered
primarily in communities along the two shorelines of the Island, although there are some
residential areas closer to BNL. The site was formerly Camp Upton of the U. 8. Army
during the two World Wars. Between the Wars, the camp was operated by the Civilian

.Conservation Corporation. The BNL site was acquired by the U. S. Atomic Energy

Commission in 1947, and passed to its successors, the Energy Research and Development
Administration in 1975, and to the U. S. Department of Energy (DOE) in 1977. BNL is
currently operated under contract to the DOE by Brookhaven Science Associates (BSA).

The BNL site is approximately 8.2 square miles in size, niost of which is wooded; the
main facilities and buildings are concentrated in an area of about 2.6 square miles at the
center of the site. Building 830 is located within this developed area, near several other
buildings and facilities. The Laboratory site is located over a U. S. Environmental
Protection Agency (EPA)-designated, sole-source drinking water aquifer. In November,
1989, EPA included BNL on the National Priorities List of Comprehensive
Environmental Response, Compensation, and Liability Act sites.

T:iField Enpincers\Thonias Dey IaCloseout Hep Bl 430 UST2npd



[0S}
s

[
L8]

T:AFleld EngincersiThones DoyieiCloseont Fep Bldg N3 USTTwpd

Location of the Tanks at Building 830

The two tanks are located in a grassy area near the Environmental Waste Technology
Center (Building 830), and are in the corner of a controlled area surrounded by a chain-
link fence, as shown in Figure 2.

Prior Use of Tanks

These underground storage tanks received wastes from the irradiation cells and from the
filter backwash at Building 830. The facility used materials such as radioactive cobalt,
plutonium, cesium, and americium. The tanks, which were installed in 1961, were 1000-
gallon carbon-steel glass-lined vessels with a stainless-steel piping system.

Both tanks were removed from service in 1986 and the piping disconnected and removed
from the building to the valve pit {(pumping station).

Contents of Tanks

Two independent samples were taken from the two tanks. The first sample was collected
in 1990 by IT Corp. Three years later, the tanks were again sampled, this time by Rust
Remedial Services.

During the latter program, Tank 830-1 had approximately 23 gallons of sludge and 364
gallons of liquid. Tank 830-2 had approximately 1 gallon of sludge and 385 gallons of
liquid. The liquid was very clear and the sludge was brown, with a texture like that of
sand, and appeared to be mostly resin. The liquid levels in these tanks may have
increased due to rain water entering uncovered vent pipes.

The radiological analysis showed that the waste in Tanks 830-1 and 830-2 was a low-
level radioactive waste, and based on pre-solidified concentrations, it was classified as a
listed mixed waste. Polychlorinated biphenyls (PCB) in the form of Aroclor-1232 and
Aroclor-1254 were detected at concentrations of 14 and 11 parts per million (ppm),
respectively. This material was removed in 1995, all tank openings sealed, and the tanks
monitored until their removal.

Results of Operable Unit 111 RI Seoil Sampling

The soil investigation at the Building 830 pipe leak and UST consisted of a radiological
walkover survey, and the collection of 3 surface soil samples from 3 locations and 22
sub-surface soil samples from 10 locations. The soil samples were analyzed for both
chemical-and radiological-constituents, as detailed in the OU III Remedial Investigation
Report, March 1999.

[
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Cesium-137 was the only radioisotope detected above its screening level of 5.39 pCi/g in
2 of the 3 surface-samples. The first surface-soil sample taken slightly north of the
Building 830 UST contained no radionuclides above their screening levels. The second
surface sample showed Cs-137 at 56.9 pCi/g at a location south of the UST tanks just
outside the Building 830 yard fence. The location of this sample corresponds
approximately to that of a tree growing south of the USTs. The third surface-sample had
Cs-137 at 67.6 pCi/g just east of the USTs, immediately outside the fence surrounding the
Building 830 yard. The location of this third surface so0il corresponds to that of the tree
east of the USTs. The trees were contaminated with Cs-137 at approximately 100 pCi/g.

More detailed information on the results of the surface-and sub-surface-sampling are
contained the OU III Remedial Investigation Report. Figures 4.3-1 and 4.4-1 of that
report show the locations and concentrations of surface-and sub-surface soil samples
above their screening-level concentrations.

Objectives and Criteria of the Remedial Action
Goals of Remedial Action

Remedial Action objectives for this site are derived from the proposed Operable Unit I
soil remediation goals for OU II/VII and ITI. The site-specific radiological clean-up levels
to achieve a fifty-year residential use scenario are listed below. The basis for establishing
these levels is to limit human exposure to 15 mrem/year at, or before, a fifty-year time
horizon. These criteria also are protective of the groundwater.

The remedial-action criteria include the following ones:

1. Meeting NYSDEC Technical Assistance Guidance Memorandum (TAGM) for Target
Analyte List (TAL) metals as specified in the work plan.

2. Meeting the 15 mrem/year dose above background for all radioisotopes. Meeting this
criterion is demonstrated by calculating the total dose from the isotopic concentrations of
the end-point sample modeled as a suburban residential scenario. The RESRAD
computer code is used for this modeling.

Summary

The data were analyzed in a manner consistent with the methods in the work plan. The
data needed to demonstrate achievement of the remedial-action objectives are as follows:

. For metals, the analytic results of each contaminant of concern from the end-point
samples was compared to the TAGMs. No single sample exceeded the TAGM cleanup
guidelines, as shown in Table 3.

L8 )
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2. For radionuclides, the analytic results of the end-point soil samples were modeled for
a fifty-year future residential use scenario; the value used was the average of all sixteen
results and was input into the RESRAD model. Figure 5 is a Graphic presentation of the
RESRAD model. The model demonstrates that the 15 mrem/yr objective will be met in
21 years and in year 50 the dose equivalent to the public will be approximately 5.24
mrem/yr.

Narrative of Removal Action

"
[

The planning phase for the Building 830 UST Removal Project was completed May 1998
with the submission of final work plans to the DOE, USEPA, NYSDEC, and SCDHS.

Work commenced on June 25, 1998 with the removal of existing the fencing, and
continued through July 2, 1998 with removal of the contaminated trees and topsoil and
the installation of new chain-link fencing to define the radiclogic work area (see work-
plan drawing 9223-M2).

Excavation of soils above the tanks and piping began on July 7, 1998; this material was
stockpiled and held for analysis to determine its suitability as backfill. Analytic results
obtained from sampling showed this material was satisfactory for backfill as its
radionuclide content was below the residential use scenario. These data are shown in
Table 5.

As the excavation work progressed, hand-held radiation meters indicated where the soil
needed to be segregated into contaminated and non-contaminated stockpiles. As both of these
piles grew, a decision was made to contain all the contaminated soil. Customized containers
were used that held approximately 10 cubic yards of soil. This decision, while increasing cost
due to the price of the containers, was invaluable as the level of Americium 241 in the vicinity of
the storm-drain piping created a high-contamination zone requirement. This contamination,
along with high levels of Cs-137, was found to come from the piping above the storm drain.
Furthermore, a “belly” in the piping at this point added to the contamination, as a leak had
developed there. After of the upper pipes had been removed, excavation of the soil continued
until the lower piping was exposed. This piping also had leaked though not as severely as the
upper section. The leakage from the lower piping came from the tank-to-piping flange
connection. Once all piping was removed, the tanks were rigged and a 20-ton crane was used to
hoist them up; this action, on July 24, 1998, was witnessed by Suffolk County Department of
Health Services. A dynometer on the crane showed the tanks each weighed approximately 4500
Ibs. The tanks were visually inspected, and other than soine pitting, they were in satisfactory
condition.
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PRELIMINARY SOIL REMEDIATION GOALS (PCI/G)

01081

FOR RADIONUCLIDES IN
A FUTURE RESIDENTIAL USE
RADIONUCLIDE OU II/VILITI
50 Yrs
Cesium-137 | 23
Strontium-90 15
Tritinom NA
Cobalt-60 1300
Americium-241 40
Plutonium-238 66
Plutonium-239 40
Plutoninm-240 40
Uranium-235 9
Uramum-23§ 9
Radium-226 5
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Excavation work continued until all disposal boxes on hand were filled. A second order
for 10 cubic yard boxes was placed and the project was delayed until this delivery was
made. Restarted in October, the excavation of soils under the storm drain quickly filled
the newly delivered 10-cubic yard disposal boxes. Site-screening instruments made it
evident that contamination below the storm drain was extensive. The depth of the
contamination was 14-16 below the surface, with no expectation of abatement.
Geotextile was placed against the bottom of excavation as a barrier, non-contaminated
backfill was placed up to the storm drain invert, and a temporary storm drain pipe
installed through this section.

Geoprobe sampling to determine the vertical extent of contamination occurred in mid-
October 1998; Table 5 shows the analytical results. The minimum depth to reach cleanup
goals was determined to be 24 feet below surface. '

In mid December of 1998, the 24-inch diameter storm drain was re-routed, as shown in
Figure 2. This allowed for the unobstructed removal of the remaining contaminated soil.
Work restarted in January 1999 with the focus on the valve vault. Lifting eyes were
installed as per the rigging plan (Figure 3). The valve vault was removed on January 25,
1999, Thereafter, excavation of contaminated soils continued, using an extended-reach
track excavator. This allowed the safe removal of contaminated soils to 25-feet below
land surface. Also in January 1999, a contractor (Afftrex) was hired to cut up the two
Building 830 underground storage tanks; this work proceeded from January to mid
February 1999. The tanks and piping were cut up and placed in disposal bins: Excavation
of the UST area was competed on February 26, 1999 with final end-point samples taken
for both on-site gamma analysis and off-site analyses, see Table 7. Backfilling
commenced after “clean” results from the on-site laboratory analyses. Due to the
instability of the 24-foot-deep excavation, it'was prudent to complete backfilling before
the off-site results were obtained. Preliminary on site analysis indicated that soil cleanup
objectives were obtained, however, upon receipt of offsite analysis location C5 and C13
were slightly above objectives for Cs-137, (41.5 pCi/g and 23.7 pCi/g respectively).
Location C-5 is 16 feet below grade and C-13 is 24 feet below grade, both well below the
depth of a future residential bldg foundation.

Sampling and Analytic Results
Summary of Field Screening and Laboratory Analysis

The tank area was sampled during various phases of the project. End-point samples were
collected for some locations after the tanks were removed; the excavation end-point '
sampling concluded on February 26, 1999. Table 2 cross-references the samples’
locations to their identification number (I.D.). Tables 3 and 4 provide the analytic results
of the end-point samples. Figure 4 shows the locations where the end-point samples were
collected relative to the final excavation. Additional sampling to determine depth of
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contamination and for waste-disposal purposes also was performed and details are
provided in Tables 5 and 8. Surface sample results at the locations identified in the QU III
RI post removal of the trees are as follows: South tree, Cs-137- 2.646 pCi/gr; Co-60
0.8pc/gr, East tree, Cs-137 0.5 pCi/g.

Statement of Protectiveness

Based upon the end-point analytic data given in the previous sections, the objectives of
this Remediation project were met. There are no chemical-or metal-contaminations
above regulatory cleanup guidelines. For radiological parameters, the average residual
contamination is statistically within the 50-year model for the future residential use
scenario of all pathways including groundwater. The remaining low level contamination,
specifically the residual Cs-137, found in locations C-5 and C-13 pose no threat.
Additionally, concerning groundwater, note that Sr-90 was not detected in any end point
sample. The RESRAD model also validates that Co-60 contamination poses no threat to
the groundwater.

Waste Management
Summary of Laboratory Analysis for Waste Sample

The following table presents the volumes and types of waste generated under this project.
The major differences between the actual volumes and the planned volumes was due to
greater than expected depth of the contaminated soil. Additionally, instead of sending
both tanks off-site as mixed waste, the project included on-site demolition of the two
USTs, rendering them to low-level waste status. This was accomplished by thorough
wiping of all internal tank surfaces. The sludges removed during this process generated
three drums of mixed waste. The disposal analysis of the soils excavated validated the
findings of the OU III RI, finding no evidence of listed wastes in the soils and is
characterized as low-level radioactive waste.

Disposition of Waste

BNL is currently obtaining permission to dispose of the waste streams generated by this
project at Envirocare in Utah.

TAFichd EngincerstThongs DoylsClkasenl Rep Didg 30 UET2.npd



Table 2 - Sample Cross-Reference

Brookhaven National Laboratory, Upton, New York
Bullding 830 Tank Removal Remedial Action Closure Report

N A I -.' = e it =
ailiasiiod aiiateia
)

s gt
I

N-TANKO1 | C-1 10128/98 8.0
N-TANKQ2 |~ c-2 10/28/98 ' 8.0
S-TANKO1 c-3 10128/98 8.0
S-TANK02 C4 1028/98 8.0
NORTHFACE 02 C-5 02123/99 16.0
GP10 5524 C-6 02/23/59 20.0
NORTHFACE 01 c-7 02126/99 16.0
WESTFACE c8 02/23/89 16.0
WEST 04 c-9 02/16/99 12.0
UNDERVAULT c-10 02/23/99 24.0
PIPE 02 C-11 02116/99 22.0
EAST 02 c-12 02/16/99 22.0
PIPE 01 c-13 02/16/99 24.0
EASTFACE C-14 02123199 12.0
SOUTHFACE C-15 02123/99 12.0
EAST 01 | c-16 02116/29 12.0

XREF.WK4
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Bldg. 830 UGST Removal
ResRad Dose Assessment Summary

Summary of Pathway Selections

Pathway | User Selection

1 -- external gamma active

2 -- inhalation {(w/o radon) active

3 -- plant ingestion active

4 -~ meat ingestion suppressed

5 -- milk ingestion suppressed

6 -~ aquatic foods suppressed

7 -~ drinking water active

8 -- soil ingestion active

9 -~ radon ] active

Find peak pathway doses | suppressed
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 1000.00 square meters Am-241 3.700E-01
Thickness:  14.00 meters Co-60  1.014E+01
Cover Depth:  0.00 meters Cs-137  6.970E+00

Pu-238  4.200E-02
Pu-239  5.100E-02

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 30 mrem/yr -

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0 .000E+00 1.000E+00 2.000E+01 4.000E+01 6.000E+01 8.000E+01 1.000E+02
TDOSE(t): 6.863E+01 6.106E+01 9.989E+00 3.951E+00 2354E+00 1.506E+00 9.833E-01l
M(t): 2.288E+00 2.035E+00 3.330E-01 1.317E-01 7.847E-02 5.021E-02 3.278E-02
OMaximum TDOSE(t): 6.863E+01 mrem/yr at t = 0.000E+00 years



Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
OParent Product Branch DSR(j,t} (mrem/yr)/(pCi/g)

() () Fraction* t=0.000E+00 1.000E+00 2.000E+01 4.000E+01 6.000E~+01 8.000E+01
1.000E+02

Am-241 Am-241 1.000E+00 2.819E-01 2.814E-01 2.729E-01 2.642E-01 2.558E-01
2.477E-01 2.398E-01

Am-241 Np-237 1.000E+00 0.000E+00 1.150E-06 2.326E-05 4.575E-05 6.748E-05
8.846E-05 1.087E-04

Am-241 U-233 1.000E+00 0.000E+00 3.755E-14 1.163E-11 4.548E-11 1.005E-10 1.758E-10
2,703E-10

Am-241 Th-229 1.000E+00 0.000E+00 2,175E-17 1.667E-13 1,.317E-12 4392E~12 1.029E-11
1.985E-11

Am-241 LDSR() 2.819E-01 2.814E-01 2.729E-01 2.643E-01 2.559E-01 2.477E-01
2.399E-01

Co-60 Co-60 1.000E+00 5.875E-+00 5.149E+00 4.194E-01 2.594E-02 2.137E~03 1.526E-04
1.089E-05 .

Cs-137 Cs-137 1.000E+00 1.281E+00 1.252E+00 8.054E-01 5.063E-01 3.183E-01 2.001E-01
1.258E-01 :

Pu-238 Pu-238 1.000E+00 2.338E-01 2.320E-01 1.996E-01 1.704E-01 1.454E-01 1.241E-01
1.060E-01

Pu-238 U-234 1.000E+00 0.000E+00 1.110E-07 2.077E-06 3.826E-06 5.296E-06 6.528E-06
7.556E-06

Pu-238 Th-230 1.000E+00 0.000E+00 6.842E-13 2.505E-10 9.478E-10 2.021E-09 3.409E-09
5.060E-09 . :

Pu-238 Ra-226 1.000E+00 0.000E+00 1.931E-13 1.483E-09 1.136E-08 3.672E-08 8.346E-08
1.564E-07 '

Pu-238 Pb-210 1.000E+00 0.000E+00 5.289E-17 5.550E-12 7.591E-~11 3.332E-10 9.212E-10
1.982E-09

Pu-238 ZDSR(j) 2.338E-01 2.320E-01 1.996E-01 1.704E-01 1.454E-01 1.241E-01
1.060E-01

Pu-239 Pu-239 1.000E+00 2.585E-012,585E-01 2.583E-01 2.581E-01 2.578E-01 2.576E-01
2.574E-01

Pu-239 U-235 1.000E+00 0.000E+00 3.091E-10 6.156E-09 1.224E-08 1.824E-08 2.417E-08
3.003E-08

Pu-239 Pa-231 1.000E+00 0.000E+00 4.136E-14 1.723E-11 6.868E-11 1.539E-10 2.723E-10
4.236E-10 : ‘

Pu-239 Ac-227 1.000E+00 0.000E+00 3.485E-16 2.121E-12 1.459E-11 4.299E-11 9.005E-11
1.570E-10



Pu-239 ZDSR(j) 2.585E-01 2.585E-01 2.583E-01 2.581E-01 2.578E-01 2.576E-01
2.574E-01

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(])
=BRF(1)*BRF(2)* ... BRE()).
The DSR includes contributions from associated (half-life < 0.5 yr) daughters.
Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 30 mrem/yr

Nuclide
(1) t=0.000E+00 1.000E+00 2.000E+01 4.000E+01 6.000E+01 8.000E+0Q1 1.000E+02

Am-241  1.064E+02 1.066E+02 1.099E+02 1.135E+02 1.172E+02 1.211E+02
1.251E+02 _

Co-60  5.106E+00 5.826E+00 7.153E+01 1.002E+03 1.404E+04 1.966E+05
2.754F+06 ,

Cs-137  2342E+01 2.397E+01 3.725B+01 5.925E+01 9.425E+01 1.499E+02
2.385E+02 : '
Pu-238  1.283E+02 1.293E+02 1.503E+02 1.761E+02 2.063E+02 2.417E+02
2.831E+02 '

Pu-239  1.161E+02 1,161E+02 1.162B-+02 1.163E+02 1.164E+02 1.165E+02
1.166E+02

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(it) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E-+00 years
ONuclide Initial tmin  DSR(j,tmin) G(i,tmin) DSR{,tmax} G(i,tmax)
(1) pCig  (years) (pCi/g} (pCi/g)

Am-241 3.700E-01 0.000E+00  2.819E-01 1.064E+02 2.819E-01 1.064E+02
Co-60 1.014E+01 O.000E+00  5.875E+00 5.106E+00 5.875E+00 5.106E+Q0
Cs-137 6.970E+00 0.000E+00  1.281E+00 2.342E+01 1.281E+00 2.342E+01
Pu-238 4200E-02 0.000E+00  2.338E-01 1283E+02 2.338E-01 1.283E+02
Pu-239 5.100E-02 0.000E+00  2.585E-01 1.161E+02 2.585E-O1 1.161E-+02




Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent BRF(i) DOSE(,t), mrem/yr
O t= 0.000E-+00 1.000E+00 2.000E+01 4.000E-+01 6.000E+01 8.000E+01
1.000E+02

Am-241 Am-241 1.000E+00 1.043E-01 1.041E-01 1.010E-01 9.776E-02 9.465E-02
9.163E-02 8.871E-02

Np-237 Am-241 1.000E+00 0.000E+00 4.255E-07 8.605E-06 1.693E-05 2.497E-05
3.273E-05 4.023E-05

U-233 Am-241 1.000E+00 0.000E+00 1.390E-14 4.304E-12 1.683E-11 3.719E-11 6.503E-11
1.000E-10 '

Th-229 Am-241 1.000E+00 0.000E+00 8.048E-18 6.169E-14 4.874E-13 1.625E-12 3.806E-12
7.345E-12 :

Co-60 Co-60 1.000E+00 5.958E+01 5.221E+01 4.253E+00 3.036E-01 2.167E-02 1.547E-03
1.104E-04

Cs-137 Cs-137 1.000E+00  8.929E+00 8.725E+00 5.614E+00 3.529E+00 2.219E+00
1.395E+00 8.768E-01

Pu-238 Pu-238 1.000E+00 9.820E-03 9.743E-03 8.383E-03 7.155E-03 6.108E-03 5.214E-03
4.450E-03 -

U-234 Pu-238 1.000E+00 0.000E+00 4.664E-09 8.721E-08 1.607E-07 2.224E-07 2.742E-07
3.173E-07 .

Th-230 Pu-238 1.000E+00 0.000E+00 2.873E-14 1.052E-11 3.981E-11 8.487E-11 1.432E-10
2.125E-10

Ra-226 Pu-238 1.000E+00 0.000E+00 8.109E-15 6.229E-11 4.770E-10 1.542E-09 3.505E-09
6.569E-09 '

Pb-210 Pu-238 1.000E+00 0.000E+00 2.221E-18 2.331E-13 3.188E-12 1.400E-11 3.869E-11
8.323E-11

Pu-239 Pu-239 1.000E+00 1.318E-02 1.318E-02 1.317E-02 1.316E-02 1.315E-02 1.314E-02
1.313E-02 :

U-235 Pu-239 1.000E+00 0.000E+00 1.577E-113.139E-10 6.240E-10 9.303E-10 1.233E-09
1.532E-09

Pa-231 Pu-239 1.000E+00 0.000E+00 2.109E-15 8.787E-13 3.502E-12 7.847E-12 1.389E-11
2.160E-11

Ac-227 Pu-239 1.000E+00 0.000E+00 1.778E-17 1.082E-13 7.440E-13 2.193E-12 4.593E-12
8.008E-12

BREF(i) is the branch fraction of the parent nuclide.



Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent BREF() SG.t), pCi/g
QO t= 0.000E+00 1.000E+00 2.000E+01 4.000E+01 6.000E+01 8.000E+01
1.000E+02

Am-241 Am-241 1.000E+00 3.700E-013.694E-01 3.582E-01 3.468E-01 3.357E-01
3.251E-01 3.147E-01

Np-237 Am-241 1,000E+00 0.000E+00 1.197E-07 2.356E-06 4.631E-06 6.829E-06
8.951E-06 1.100E-05

U-233 Am-241 1.000E+00 0.000E+00 2.618E-13 1.032E-10 4.066E-10 9.009E-10 1.577E-09
2.427E-09

Th-229 Am-241 1.000E+00 0.000E+00 8.243E-18 6.520E-14 5.154E-13 1.719E-12 4.026E-12
7. 770E-12 .

Co-60 Co-60 1.000E+00 1.014E+01 8.886E+00 7.239E-01 5.167E-02 3.689E-03 2.633E-04
1.880E-05

Cs-137 Cs-137 1.000E+00 6.970E+00 6.810E+00 4.382E+00 2.755E+00 1.732E+00
1.089E+00 6.844E-01 '

Pu-238 Pu-238 1.000E+00 4.200E-02 4.167E-02 3.585E-02 3.060E-02 2.612E-02 2,230E-02
1.903E-02

U-234 Pu-238 1.000E+00 0.000E+00 1.186E-07 2.189E-06 4.033E-06 5.582E-06 6.879E-06
7.962E-06

Th-230 Pu-238 1.000E+00 0.000E+00 5.344E-13 2.027E-10 7.675E-10 1.637E-09 2.762E-09
4.100E-09 ,

Ra-226 Pu-238 1.000E+00 0.000E+00 7.722E-17 5.921E-13 4.535E-12 1.466E-11 3.332E-11
6.244E-11 _

Pb-210 Pu-238 1.000E+00 0.000E+00 5.966E-19 8.231E-14 1,136E-12 5.004E-12 1.386E-11
2.983E-11

Pu-239 Pu-239 1.000E+00 5.100E-02 5.100E-02 5.096E-02 5.091E-02 5.087E-02 5.082E-02
5.078E-02

U-235 Pu-239 1.000E+00 0.000E+00 5.021E-11 9.984E-10 1.984E-09 2.958E-09 3.920E-09
4 870E-09

Pa-231 Pu-239 1.000E+00 0.000E+00 5.312E-16 2.116E-13 8.423E-13 1.886E-12 3.338E-12
5.192E-12

Ac-227 Pu-239 1.000E+00 0.000E+00 5.591E-18 3.836E-14 2.649E-13 7.815E-13 1.638E-12
2.857E-12

BRF(i) is the branch fraction of the parent nuclide.

—_



Table 6 - Waste Characterization

Brookhaven National Laboratory, Upton, New York
Building 830 Tank Removal Remedial Action Closure Report

T:\Ficld Engineers\Thomns Doylc\Table 6

Page 1 of2
Characterization EPA Hazardous Regulatery Building 830
Parameter Waste Code Level Box Disposal

Sample
Paint Filter Test
pH (s.01.) D002 <2+>12.5 7.86
Cyanide, Reactive U
Sulfide, Reactive u
Evaporative Loss at 105°C 6 percent
TCLP Extractable
Metals (mg/kpg)
Arsenic D004 3 0.080
Barium D005 100 0.115
Cadmium DO06 ! 0.0228
Chromium D007 5 0.0529
Lead D008 3 0.030
Mercury DO0% 0.2 0.0088
Selenium D10 I, 0.0504
Silver D11 5 0.0172
VOUCs (mg/kg)
Chloroform D22 66 0.0071 1
Methylerne Chioride 0.002071
SVOCs (mgrfkg) SVOCs were not detected
F[Fl%t’iﬁgcslherbi:idns
Endosullan sulfate 0.0014 P
Endrin ketonc Do17 0.0049 ]
PCBs-Total PCBs were not detected
Radiological Analyses pCilg
Americium-241 24.96
Cestum-137 g1z
Caobalt-60 3541

Notes: I - estimated concentrution




Table 6 - Waste Characterization

Brookhaven National Laboratory, Upton, New Yark
Building 830 Tank Removal Remedial Action Closure Report
Page2of2

Characterization Building 830
Parameter Bax Disposal
Sample
Metals {mg/kg)
Silver U
Aluminum 4,740
Arsenic 1.890
Barium 11.700
Beryllium ﬁ 0.169 7
Calcium ) 2,300
Cadmium U
Cobalt ) 2.290
Chromium 7.780
Copper 6.100
Iron ’ 6,930
Potassium 333 |
Magnesium 2,000
Manganese 106
Sodium 29
Nickel 5.210
Lead 12.500
Antimony ) 0.1881]
Selenium 04763
Thallium - u
Vanadium 10.200
Zinc 12.300
Notes:

U - undetected
I - estimated concentration

T:\Field Engineers\Thomas Doylc\Table 6
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Bldg. 830 UGST Removal
Site-Specific Parameter Summary

Parameter Input Default (If different from user input)
Area of contaminated zone (m**2) | 1.000E+03 | 1.000E+04 | - ]
AREA

Thickness of contaminated zone (m) | 1.400E+01 | 2.000E+00 I - |
THICKO

Length parallel to aquifer flow (m) | 3.000E+01 | 1.000E+02 I -—-

LCZPAQ

Basic radiation dose limit (mrem/yr) | 3.000E+01 | 3.000E+01 | - [
BRDL

Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -— [
TI

Times for calculations (yr) I ‘1.000E+00 | 1.000E+00 [ -—

T(2)

Times for calculations (yr) | 2.000E+01 | 3.000E+00 |

T(3)

Times for calculations (yr) | 4.000E+01 | 1.000E+01 | -—

T( 4)

Times for calculations (yr) | 6.000E+01 | 3.000E+01 |

T( 5)

Times for calculations (yr) | 8.000E+01 | 1.000E+02 | -—-

T( 6)

Times for calculations (yr) | 1.000E+02 | 3.000E+02 | -—-

T(7)

Times for calculations (yr) ] not used ] 1.000E+03 | —

T(8)

Times for calculations (yr) | notused | 0.000E+00 | -

T( %)

Times for calculations (yr) | not used | 0.000E+00 [ -

T(10)

Initial principal radionuclide (pCi/g): Am-241 | 3.700E-01 | 0.000E+00 | |
S1(2)

Initial principal radionuclide (pCi/g): Co-60 | 1.014E+01 | 0.000E+00 [ -
S1(4)

Initial principal radionuclide (pCi/g): Cs-137 | 6.970E+00 | 0.000E+00 | -—
S1( 5)

Initial principal radionuclide (pCi/g): Pu-238 | 4.200E-02 | 0.000E+00 | |
S1(12)

Tnitial principal radionuclide (pCi/g): Pu-239 | 5.100E-02 | 0.000E+00 | |
S1(13)



Concentration in groundwater (pCi/L): Am-241 | not used ] 0.000E+00 | e
WI1(2)

Concentration in groundwater (pCi/L): Co-60 ] not used l 0.000E+00 ] o
W1(4)

Concentration in groundwater (pCi/L): Cs-137 [ not used | 0.000E+00 [ -—
WI1(5)

Concentration in groundwater (pCi/L); Pu-238 | not used | 0.000E+00 | e
WI(12)

Concentration in groundwater (pCi/L): Pu-239 ! not used [ 0.000E+00 [ -
WI1(13)

Cover depth (m) | 0.000E+00 | 0.000E+00 |
COVERGO

Density of cover material (g/cm**3) | not used | 1.500E+00 l —
DENSCV .

Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -
VCVv

Density of contaminated zone (g/cm**3) | 1.660B+00 | 1.500E+00 [ -
DENSCZ

Contaminated zone erosion rate (m/yr) I 1.000E-03 | 1.000E-03 ] —
VCZ ' |
Contaminated zone total porosity | 3.300E-01 | 4.000E-01 | -
TPCZ

Contaminated zone effective porosity | 2.400E-01 | 2.000E-01 | -—-
EPCZ

Contaminated zone hydraulic conductivity (m/yr) ] 1.336E+03 | 1.000E+01 | —
HCCZ

Contaminated zone b parameter | 4.900E+00 | 5.300E+00 |
BCZ

Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | e
WIND

Humidity in air (g/m**3) | 8.000E+00 | 8.000E+00 |
HUMID

Evapotranspiration coefficient | 4.600E-01 | 5.000E-01 | -

EVAPTR

Precipitation (m/yr) | 1.230E+00 | 1.000E+00 |
PRECIP

Irrigation (m/yr) | 2.600E-01 | 2.000E-01 |
RI

Irrigation mode | overhead | overhead | -

IDITCH

Runoff coefficient | 2.000E-01 | 2.000E-01 |

RUNOFF

Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 ] -—-
WAREA



Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 |
EPS

Density of saturated zone (g/cm**3) ] 1,500E+00 | 1.500E+00 [
DENSAQ

Saturated zone total porosity I 3.300E-01 | 4,000E-01 ]
TPSZ

Saturated zone effective porosity | 2.400E-01 | 2.000E-01 |
EPSZ

Saturated zone hydraulic conductivity (m/yr) | 1.947E+04 | 1.000E+02 |
HCSZ

Saturated zone hydraulic gradient | 1.000E-03 | 2.000E-02 |
HGWT :

Saturated zone b parameter | 4.900E+00 | 5.300E+00 |
BSZ

Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 |
VWT

Well pump intake depth (m below water table) [ 1.800E+01 l 1.000E+01 ]
DWIBWT

Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND [
MODEL

Well pumping rate (m**3/yr) | 2.500E+02 [ 2.500E+02 |
Uw

Number of unsaturated zone strata | 1 | 1 | -
NS

Unsat. zone 1, thickness (m) | 6.600E+00 | 4.000E+00 |
H(1)

Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 |
DENSUZ(1)

Unsat. zone 1, total porosity I 3.300E-01 | 4.000E-01 |
TPUZ(1)

Unsat. zone 1, effective porosity ' | 2.400E-01 | 2.000E-01 |
EPUZ(1)

Unsat. zone 1, soil-specific b parameter | 4.900E+00 | 5.300E+00 |
BUZ(1)

Unsat. zone 1, hydraulic conductivity (m/yr) | 5.000E+03 ] 1,000E+01 [
HCUZ(1)



Distribution coefficients for Am-241
Contaminated zone (cm**3/g)
DCNUCC( 2)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 2,1)

Saturated zone (cm™**3/g)
DCNUCS( 2)

Leach rate (/yr)

ALEACH( 2)

Solubility constant

SOLUBK( 2)

Distribution coefficients for Co-60
Contaminated zone (cm**3/g)
DCNUCC( 4)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 4,1)

Saturated zone (cm**3/g)
DCNUCS( 4)

Leach rate (/yr)

ALEACH( 4)

Solubility constant

SOLUBK( 4)

Distribution coefficients for Cs-137
Contaminated zone (cm**3/g)
DCNUCC( 5)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 5,1)

Saturated zone (cm**3/g)
DCNUCS( 5)

Leach rate (/yr)

ALEACH( 5)

Solubility constant

SOLUBK( 5)

Distribution coefficients for Pu-238
Contaminated zone (cm**3/g)
DCNUCC(12)

Unsaturated zone 1 (cm**3/g)
DCNUCU(12,1}

Saturated zone (cm**3/g)
DCNUCS(12)

Leach rate (/yr)

ALEACH(12)

| 1.900E+03 | 2.000E+01 |
| 1.900E+03 | 2.000E+01 |
| 1.900E+03 | 2.000E+01 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 6.000E+01 | 1.000E+03 |
| 6.000E+01 | 1.000E+03 |
| 6.000E+01 | 1.000E+03 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 2.800E+02 | 1.000E+03 |

| 2.800E+02 | 1.000E+03 |

'| 2.800E+02 | 1.000E+03 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 2.000E+03 | 2.000E+03 |
| 2.000E+03 | 2.000E+03 |
| 2.000E+03 | 2.000E+03 |

| 0.000E+00 | 0.000E+00 |

1.521E-05

not used

4,809E-04

not used

1.032E-04

not used

1.445E-05



Solubility constant
SOLUBK(12)

Distribution coefficients for Pu-239

Contaminated zone (cm**3/g)
DCNUCC(13)

Unsaturated zone 1 (cm**3/g)
DCNUCU(13,1)

Saturated zone (cm**3/g)
DCNUCS(13)

Leach rate (/yr)
ALEACH(13)

Solubility constant
SOLUBK(13)

Distribution coefficients for daughter Ac-227

Contaminated zone (cm**3/g)
DCNUCC( 1)

Unsaturated zone 1 (cm**3/g)
DCNUCU{ 1,1}

Saturated zone (cm**3/g)
DCNUCS( 1)

Leach rate (/yr)

ALEACH( 1)

Solubility constant .
SOLUBK({ 1)

Distribution coefficients for daughter Co-57

Contaminated zone (cm**3/g)
DCNUCC( 3)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 3,1)

Saturated zone (cm**3/g)
DCNUCS( 3)

Leach rate {/yr)

ALEACH(3)

Solubility constant

SOLUBK( 3)

Distribution coefficients for daughter Eu-153

Contaminated zone (cm**3/g)
DCNUCC( 6)

Unsaturated zone 1 {cm**3/g)
DCNUCU( 6,1)

Saturated zone (cm**3/g)

| 0.000E+00 | 0.000E+00 |

| 2.000E+03 | 2.000E+03 |
| 2.000E+03 | 2.000E+05 |
| 2.000E+03 | 2.000E+03 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 2.000E+01 | 2.000E+01 |

| 2.000E+01 | 2.000E+01 |

| 2.000E+01 | 2.000E+01 |

| 6.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 6.000E+01 | 1.000E+03 |
| 6.000E+01 | 1.000E+03 |
| 6.000E+01 | 1.000E+03 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | ©0.000E+00 |

| -1.000E+00 | -1.000E+00 |
| -1.000E+00 | -1.000E+00 |

| -1.000E+00 | -1.000E+00 |

not used

1.445E-05

not used

1.437E-03

not used

4.809E-04

not used

8.249E+02

8.249E+02

8.240E+02



DCNUCS( 6)
Leach rate (/yr)
ALEACH( 6)
Solubility constant
SOLUBK( 6)

Distribution coefficients for daughter H-3

Contaminated zone (cm**3/g)
DCNUCC( 7)

Unsaturated zone 1 (cm™*3/g)
DCNUCU( 7,1)

Saturated zone (cm**3/g)
DCNUCS(7)

Leach rate (/yr)

ALEACH( 7)

Solubility constant

SOLUBK( 7)

Distribution coefficients for daughter Mn-54

Contaminated zone (cm**3/g)
DCNUCC( 8)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 8,1)

Saturated zone (cm**3/g)
DCNUCS(-8)

Leach rate (/yr)

ALEACH( 8)

Solubility constant

SOLUBK( 8)

Distribution coefficients for daughter Np-237

Contaminated zone (cm**3/g)
DCNUCC( 9)

Unsaturated zone 1 (cm**3/g)
DCNUCU( 9,1

Saturated zone (cm**3/g)
DCNUCS( 9)

Leach rate (/yr)

ALEACH( 9)

Solubility constant

SOLUBK( 9)

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 2.000E+02 | 2.000E+02 |
| 2.000E+02 | 2.000E+02 |
| 2.000E+02 | 2.000E+02 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| -1.000E+00 | -1.000E+00 |
| -1.000E+00 | -1.000E+00 |
| -1.000E+00 | -1.000E+00 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

3.504E-05

not used

2.632E-01

not used

1.444E-04

not used

2.574E+02

2.574E+02

2.574E+02

1.122E-04

not used



Distribution coefficients for daughter Pa-231

-

Contaminated zone (cm**3/g)
DCNUCC(10)

Unsaturated zone 1 (cm**3/g)
DCNUCU(10,1)

Saturated zone (cm**3/g)
DCNUCS(10}

. Leach rate (/yr)
ALEACH(10)

Solubility constant
SOLUBK(10)

Distribution coefficients for daughter Pb-210

Contaminated zone (cm**3/g)
DCNUCC(11)

Unsaturated zone 1 {cm**3/g)
DCNUCU(11,1)

Saturated zone (cm**3/g)
DCNUCS(11)

Leach rate {/yr)
ALEACH(11)

Solubility constant
SOLUBK(11}

Distribution coefficients for daughter Ra-226

Contaminated zone (cm**3/g)
DCNUCC(14)

Unsaturated zone 1 (cm**3/g)
DCNUCU(14,1)

Saturated zone (cm**3/g)
DCNUCS(14)

Leach rate (/yr)
ALEACH(14)

Solubility constant
SOLUBK(14)

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/g)
DCNUCC(15)

Unsaturated zone 1 {cm**3/g)
DCNUCU(15,1)

Saturated zone (cm™**3/g)
DCNUCS(15)

Leach rate (/yr)
ALEACH(15)

| 5.000E+02 | 5.000E+01 |
| 5.000E+02 | 5.000E+01 |
| 5.000E+02 | 5.000E+01 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 2.700E+02 | 1.000E+02 |
| 2.700E+02 | 1.000E+02 |
| 2.700E+02 | 1.000E+02 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 5.000E+02 | 7.000E+01 |
| 5.000E+02 | 7.000E+01 |
| 5.000E+02 | 7.000E+01 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 5.000E+02 | 7.000E+01 |
| 5.000E+02 | 7.000E+01 |
| 5.000E+02 | 7.000E+01 |

| 0.000E+00 | 0.000E+00 |

5.780E-05

not used

1.070E-04

not used

5.780E-05

not used

5.780E-05



Solubility constant | 0.000E+00 | 0.000E-+00 |
SOLUBK(15)

Distribution coefficients for daughter Sr-90

Contaminated zone (cm**3/g) | 3.000E+00 | 3.000E+01 |
DCNUCC(16)

Unsaturated zone 1 (cm**3/g) | 3.000E+00 | 3.000E+01 |
DCNUCU(16,1)

Saturated zone (cm**3/g) | 3.000E+00 | 3.000E+01 |
DCNUCS(16) -

Leach rate (/yr) | 0.000E+00 | 0.000E+00 |
ALEACH(16)

Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK(16) .

Distribution coefficients for danghter Th-228

Contaminated zone (cm**3/g) | 3.200E+04 | 6.000E+04 |
DCNUCC(17)

Unsaturated zone 1 (cm**3/g) | 3.200E+04 | 6.000E+04 |
DCNUCU(17,1)

Saturated zone (cm**3/g) | 3.200E+04 | 6.000E+04 |
DCNUCS(17)

Leach rate (/yr) | 0.000E+00 | 0.000E+00 |
ALEACH(17)

Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK(17) ' :

Distribution coefficients for daughter Th-229

Contaminated zone (cm**3/g) ] 6.000E+04 | 6.000E+04 |
DCNUCC(18)

Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 |
DCNUCU(18,1)

Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 |
DCNUCS(18)

Leach rate (/yr) ] 0.000E+00 I 0.000E+00 |
ALEACH(18)

Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK(18)

Distribution coefficients for danghter Th-230

Contaminated zone (cm**3/g) | 3.200E+04 | 6.000E+04 |
DCNUCC(19)

Unsaturated zone | (cm**3/g) | 3.200E+04 | 6.000E+04 |

DCNUCU(19,1)
Saturated zone (cm**3/g) | 3.200E+04 | 6.000E+04 |

not used

8.295E-03

not used

9.033E-07

not used

4 818E-07

not used



DCNUCS(19)

Leach rate (/yr) | 0.000E+00 | 0.000E+00 |
ALEACH(19)
Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK(19)

Distribution coefficients for daughter Th-232
Contaminated zone (cm**3/g)
DCNUCC(20)

Unsaturated zone 1 (cm**3/g)
DCNUCU(20,1)

Saturated zone (cm**3/g)

| 3.200E+04 | 6.000E+04 |
| 3.200E+04 | 6.000E+04 |

| 3.200E+04 | 6.000E+04 |

DCNUCS(20)

Leach rate (/yr) | 0.000E+00 | 0.000E+00 |
ALEACH(20)

Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK (20) .

Distribution coefficients for daughter U-233
Contaminated zone (cm**3/g)
DCNUCC(21)

Unsaturated zone 1 (cm**3/g)
DCNUCU(21,1)

Saturated zone (cm**3/g)

| 5.000E+01 | 5.000E+01 |

| 5.000E+01 | 5.000E+01 |

DCNUCS(21)

Leach rate (/yr) | 0.000E+00 | 0.000E+00 |
ALEACH(21)

Solubility constant | 0.000E+00 | 0.000E+00 |
SOLUBK(21) _

Distribution coefficients for daughter U-234
Contaminated zone (cm**3/g)
DCNUCC(22)

Unsaturated zone 1 (cm**3/g)
DCNUCU(22,1)

Saturated zone (cm**3/g)
DCNUCS(22

Leach rate (/yr)

ALEACH(22

Solubility constant
SOLUBK(22)

| 5.000E+01 | 5.000E+01 |
| 5.000E+01 | 5.000E+01 |
| 5.000E+01 | 5.000E+01 |
| 0.000E+00 | 0.000E+00 |

| 0.000E+00 | 0.000E+00 |

| 5.000E+01 | 5.000E+01 |

8.0533E-07

not used

9.033E-07

not used

5.768E-04

not used

5.768E-04

- not used



Distribution coefficients for daughter U-235

Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 |

DCNUCC(23)

Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 I —

DCNUCU(23,1)

Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | ——

DCNUCS(23)

Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 5.768E-04

ALEACH(23) '

Solubility constant | 0.000E+00 | 0.000E+00 | not used

SOLUBK(23)

Inhalation rate (m**3/yr) | 7.300E+03 | 8.400E+03 |

INHALR ‘ '

Mass loading for inhalation (g/m**3) ] 1.000E-04 | 1.000E-04 ! -

MLINH :

Exposure duration [ 3.000E+01 I 3.000E+01 | e

ED

Shielding factor, inhalation | 4.000E-01 | 4.000E-01 I -

SHF3

Shielding factor, external gamma | 3.000E-01 | 7.000E-01 | -

SHF1

Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | -—-

FIND

Fraction of time spent outdoors {on site) | 2.500E-01 ] 2.500E-01 ] -

FOTD

Shape factor flag, external gamma 1.000E+00 ] 1.000E+00 | >0 shows circular
" AREA. | FS '

Radii of shape factor array (used if FS = -1): |

Quter annular radius (m), ring 1: ] notused | 5.000E+01 | -

RAD_SHAPE( 1)

Quter annular radius (m), ring 2: | not used | 7.071E+01 [ -

RAD SHAPE( 2)

Outer annular radius {m), ring 3: I not used l 0.000E+00 [ ———

RAD_SHAPE( 3) :

Outer annular radius (m), ring 4: | not used | 0.000E+00 I —

RAD_ SHAPE( 4)

Outer annular radius (m), ring 5 | notused | 0.000E+00 | —

RAD SHAPE( 5)

Outer annular radius (m), nng 6: | notused | 0.000E+00 | —

RAD SHAPE( 6)

Quter anmular radius (m), ring 7: | not used | 0.000E+00 | ——

RAD SHAPE( 7)

Outer annular radius (m), ring 8: [ not used | 0.000E+00 | —

RAD SHAPE(8)



Outer annular radius (m), ring 9:
RAD_ SHAPE( 9)
Quter annular radius (m), ring 10:
RAD SHAPE(10)
QOuter annular radius (m), ring 11:
RAD SHAPE(11)
Outer annular radius (m), ring 12:
RAD SHAPE(12)

Fractions of annular areas within AREA:
Ring 1
FRACA( 1)
Ring 2
FRACA( 2)
Ring 3
FRACA(3)
Ring 4
FRACA( 4)
Ring 5
FRACA( 5)
Ring 6
FRACA( 6)
Ring 7
FRACA(7)
Ring 8
FRACA( 8)
Ring 9
FRACA( 9)
Ring 10
FRACA(10)
Ring 11
FRACA(11)
Ring 12
FRACA(12)

Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 |

DIET(1)

Leafy vegetable consumption (kg/yr)
DIET(2) -
Milk consumption (L/yr)

DIET(3)

Meat and poultry consumption (kg/yr)
DIET(4)

Fish consumption (kg/yr)

DIET(5)

| not used | 0.000E+00 ]
| notused | 0.000E+00 |
| notused | 0.000E+00 |

| notused | 0.000E+00 |

| notused | 1.000E+00 |

| notused | 2.732E-01 |

| not used
| not used
| not used
| not used
| not used
| not used
| not used
| notused
| not used

| not used

| not used | 9.200E+01 I
| notused | 6.300E+01 |

| notused | 5.400E+00 |

| 0.000E+00
| 0.000E+00
| 0.000E+00
| 0.000E+00
| 0.000E+00
| 0.000E+00
| 0.000E+00
| 0.000E+00

| 0.000E+00

| 0.000E+00

|
|
|

| 1.400E+01 | 1.400E+01 |



Other seafood consumption (kg/yr)
DIET(6)

Soil ingestion rate (g/yr)

SOIL

Drinking water intake (L/yr)

DWI

Contamination fraction of drinking water
FDW

Contamination fraction of household water
FHHW

Contamination fraction of hvestock water
FLW

Contamination fraction of irrigation water
FIRW ‘
Contamination fraction of aquatic food
FR9

Contamination fraction of plant food
FPLANT

Contamination fraction of meat

FMEAT

Contamination fraction of milk

FMILK

Livestock fodder intake for meat (kg/day)
LFI5

Livestock fodder intake for milk (kg/day)
LFI6

Livestock water intake for meat (L/day)
LWIS

Livestock water intake for milk (L/day)
LWI6

Livestock soil intake (kg/day)

LSI

Mass loading for foliar deposition (g/m**3)
MLFD

Depth of soil mixing layer {m)

DM

Depth of roots (m)

DROOT

Drinking water fraction from ground water
FGWDW

Household water fraction from ground water | 1.000E+00 | 1.000E+00 |

FGWHH

Livestock water fraction from ground water

FGWLW

| notused | 9.000E-01 |

| 4.380E+01 | 3.650E+01 |

| 7.000E+02 | 5.100E+02 |

| 1.000E+00 | 1.000E+00 |
| 1.000E+00 | 1.000E+00 |
| notused | 1.000E+00 |
| 1.000E+00 | 1.000E+00 |
| notused | 5.000E-01 |
| 2.000E-01 |-1 |
| notused |-1 |
| notused |-1 |
| notused | 6.800E+01 |
| notused | 5.500E+01 |
| notused | 5.000E+01 |
| notused | 1.600E+02 |
| notused | 5.000E-01 |
| 1.000E-04 | 1.000E-04 |

| 1.500E-01 | 1.500E-01 |

| 9.000E-01 | 9.000E-01 |

| 1.000E+00 | 1.000E+00 |

| 1.000E+00 | 1.000E+00 |



Irrigation fraction from ground water ] not used | 1.000E+00 |
FGWIR ‘

Wet weight crop yield for Non-Leafy (kg/m**2) I 7.000E-01 | 7.000E-01 ]
YV(1)

Wet weight crop yield for Leafy  (kg/m**2) | 1.500E+00 | 1.500E+00 |
YV(2)

Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 |
YV(3)

Growing Season for Non-Leafy (years) | '1.700E-01 ] 1.700E-01 l
TE(1)

Growing Season for Leafy (years) _ [ 2.500E-01 | 2.500E-01 ]
TE(2)

Growing Season for Fodder (years) ] not used | 8.000E-02 |
TE(3) |

Translocation Factor for Non-Le | 1.000E-01 | 1.000E-01 |
TIV(1)

Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 |
TIV(2)

Translocation Factor for Fodder | notused | 1.000E+00 |
TIV(3)

Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 |
RDRY(1)

Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 |
RDRY(2) |

Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 |
RDRY(3)

Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 |
RWET(1) -

Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 |
RWET(2)
Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 |
RWET(3)

Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 |
WLAM

C-12 concentration in water (g/cm**3) | not used | 2.000E-05 |
CI1ZWTR

C-12 concentration in contaminated soil (¢/g) | not used | 3.000E-02 |
Cl12C4Z

Fraction of vegetation carbon from soil | notused’ | 2.000E-02 |
CSOIL

Fraction of vegetation carbon from air l notused | 9.800E-01 |
CAIR

C-14 evasion layer thickness in soil (m) | notused | 3.000E-01 |

DMC



C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -
EVSN

C-12 evasion flux rate from soil (1/sec) | notused [ 1.000E-10 | -
REVSN

Fraction of grain in beef cattle feed | not used | 8.000E-01 | -—-
AVFG4

Fraction of grain in milk cow feed | not used ] 2.000E-01 ] —
AVFGS -

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain [ 1.400E+01 ] 1.400E+01 ] -—-
STOR_T(1) :

Leafy vegetables I 1.000E+00 ] 1.000E+00 | —
STOR_T(2) - .

Milk | 1.000E+00 | 1.000E+00 |
STOR_T(3)

Meat and poultry | 2.000E+01 | 2.000E+01 |
STOR_T(4)

Fish |.7.000E+00 | 7.000E+00 |
STOR_T(5)

Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -
STOR_T(6) :

Well water . | 1.000E+00 | 1.000E+00 |
STOR_T(7)

Surface water | 1.000E+00 | 1.000E+00 | —
STOR. T(8)

Livestock fodder | 4.500E+01 | 4.500E+01 | --
STOR_T(9) ‘

Thickness of building foundation (m) | 1.500E-01 | 1.500E-01 | -—
FLOOR" '

Bulk density of building foundation (g/cm**3) [ 2.400E+00 | 2.400E+Q0 I -—-
DENSFL '

Total porosity of the cover material | notused | 4.000E-01 | —
TPCV

Total porosity of the building foundation | 1.000E-01 | 1.000E-01 | —-
TPFL

Volumetric water content of the cover material | notused | 5.000E-02 | e
PH20CV ,

Volumetric water content of the foundation | 3.000E-02 | 3.000E-02 | -

PH20FL



Diffusion coefficient for radon gas (m/sec):

in cover material | notused | 2.000E-06 | -

DIFCV .

in foundation material | 3.000E-07 | 3.000E-07 | - |
DIFFL

in contaminated zone soil | 2.000E-06 | 2.000E-06 | — [
DIFCZ

Radon vertical dimension of mixing (m) | 2.000E+00 | 2.000E+00 | [
HMIX

Average building air exchange rate (1/hr) | 5.000E-01 | 5.000E-01 | - ]
REXG '

Height of the building (room) (m) ] 2.500E+00 | 2.500E+00 | - |
HRM

Building interior area factor | 0.000E+00 | 0.000E+00 | code computed (time
dependent) | FAI '

Building depth below ground surface (m) | 1.000E+00 | -1.000E+00 | — [

DMFL :

Emanating power of Rn-222 gas | 2.500E-01 | 2.500E-01 | — [
EMANA(1)

Emanating power of Rn-220 gas | 1.500E-01 | 1.500E-01 | -— [

EMANA(2)
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for fomorrow.

Certificate of Analysis

Sample ID: BLDGE30 N-TANK-01 (7 | Lab ID: 9903495-04

Chain of Custedy: 1305 Received Date: 3/12/59

Sampie Date: 10/28/98 Sample Time: 0910
Parameter Result . Accuracy Qualifier DL Units DoA Batch
Amencium-241 -0.0039 00577 UK UI07% pCyG TS T447%6
Beryllium-7 -0.2071 0.5181 ULK 0.8972 pCVG 3/18/99 144786
Cesium-134 -0.0118 0.0157 U -0.0221  pCifG 3/18/99 144786
Cesium-137 0.0430 0.0196 : 0.0204  pCVG 3/18/99 144786
Cobalt-57 0.0020 0.0124 U 0.0224  pCV¥/G 3/18/99 144786
Cobalt-60 0.0512 0.0283 0.022 pCYG 3/18/9% 144786
Europium-152 -0.0264 0.0305 UK 0.0526 pCVG 3/18/99 144786
Eurcpium-154 -0.0286 0.0373 U 0.0603  pCVG 3/18/99 144786
Europium-155 0.0222 0.0391 UK 0.0725  pCi/G 3/18/99 144786
Gross Alpha 3.476 1.6234 1.8216  pCVG 3/18/99 144759
Manganese-54 .0 - 0.0152 U 0.0273  pCi/G 3/18/99 144786
Nonvolatile Beta  5.613 24167 45714  pC¥G 3/18/99 144759
Plutonium-238 -0.0700 0207 U 0.7 pCYG 3/18/99 144754
Plutonium-239/240  -0,0299 0.0426 U 0387  pCi/G 3/18/99 144754
Sedium-22 -0.0132 0.0145 U 0023  pCi/G 3/18/99 144786
Strontium-90 0.2060 0.314 UJ-K. 1.91 pCi/G 3/15/99 144756
Vanadium-48 0 4518 K 0 pCiG 3118199 144786
Zinc-65 0.0112 0.0454 U 0.071  pCV/G 3/18/99 144786

This daez has been preparced and reviewed in accordance with
General Engineering Laborataries standard operating procedures.,

LI

P O Box 30712 * Charleston, SC 29417 © 2040 Savage Road * 29407




GENERAL ENGINEERING LABORATORIES

Meering today's needs with a vision for tomorrow,

Certificate of Analysis
Sample ID: BLDG830 N-TANK-02 % Lab ID: 9903499-05

Chain of Custody: 1305

Sample Date: 10/28/98

C-2.

Recelved Date: 3/12/99
Sample Time: 0840

Parameter Resuft . Accuracy  Qualifier DL Units DOA Batch
Americium-24] 0.0878 0.1034 U1K 0185 pCUG 3/TERY 147786
Beryllium-7 "0.1176 0.7101 ULK 1346  pCVG 3/18/99 144786
Cesium-134 -0.0224 0.0186 U 0.0317 = pC¥/G 3/18/99 144786
Cesium-137 0.1593 0.0389 - 0m4  pCYG 3/18/99 144786
Cobalt-57 - 0.0012 0.013 U 00252  pCV/G 3/18/99 144786
Cobalt-60 2.838 03049 00539  pCi/G 3/18/99 144786
Europium-152 0.0264 0.0452 UFK 00832  pCi/G 3/18/99 144786
Europium-154 -0.0050 . 0.0467 U 0.0865  pCi/G 3/18/99 144786
Europium-155 0.0040 0.0406 UIX 00798  pCUG 3/18/99 144786
Gross Alpha 2342 1.2949 15089 pCUG 3/18/99 144759
Manganese-54 -0.0092 0.0292 U 00508  pCi/G 3/18/99 144786
Nonvolatile Beta 5262 2.1402 39406  pCiG 3/18/99 144759
Plutonium-238 -0.0455 0298 U 0.896  pCUG 3/18/99 144754
Plutonium-239/240  -0.0181 0.0364 U 0399 pCi/G 3/18/99 144754
Sodium-22 -0.0018 0.0179 U 0035  pC¥G 3/18/99 144786
Strontium-90 0.0115 0.828 ULK 199 pCVG 3/19/99 144756
Vanadium-48 0 11.01 IK 0 pCi/G 3/18/99 144786
Zinc-63 -0.0934 0.0865 U 01374  pCV/G 3/18/99 144786

This data has been prepared ond reviewed in accordance with

General Engincering Laboratorcs standard operating procedures.

2y
s

J

P O Box 30712 * Charesron, SC 29417 + 2040 Savnge Road * 29407
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GENERAL ENGINEERING LABORATORIES

Meeting rodoy's needs with a vision for tomormow.

Certificate of Analysis
Sample ID: BLDG830 S-TANK-01 M,

Chain of Custody: 1303

Sample Date: 10/28/98

(-2

Lab ID: 9903499-01
Received Date: 3/12/99
Sample Tune: 0745

Parameter Result Accuracy  Qualifier DL TUnits DOA Batch

Americium-241 0.0031 0689 UK 0.1158  pCV/G 3718799 144786
Beryllium-7 -0.0650 0.7552 UJ-K 137 pCV/G 3/18/99 144786
Cesium-134 -0.0043 00198 U 0.0304  pCi/G 3/18/99 144786
Cesium-137 0.6280 0.0797 0.0324 pCiG 3/18/99 144786
Cobalt-57 0.0013 0.0148 U 00273  pCi/G 3/18/99 144786
Cobalt-60 03013 0.0579 0032  pCi/G 3/18/99 144786
Europium-152 £.0145 0.0531 UK 0.0796  pCVG 3/18/99 144786
Europium-154 0.0034 . 0.0609 U 0.0974  pCi/G 3/18/99 144786
Europium-155 -0.0052 0.0464 UK 0.0856  pCV/G 3/18/99 144786
Gross Alpha 0.448 2.5961 22936  pCilG 3/18/99 144759
Manganese-54 -0.0053 0.0252 U 0.0433 = pCi/G 3/18/99 144786
Nonvolatile Beta 9.794 2.4451 3.9909 ~ pCV/G 3/18/99 144759
Plutonium-238 -0.1070 0227 u 0.789 pCVG 3/18/99 144754
Plutonium-236/240  -0.0479 0.056 U 0.462 pCYG 3/18/99 144754
Sodium-22 0.0011 0.0233 U 0.0372  pCVG 3/18/99 144786
Strontium-90 -0.4890 0.828 UJ-K 2.12 pCi/G 3/19/99 144756
Vanadium-48 0 7.09 JK 0 pCi/G 3/18/99 144786
Zinc-65 0.0130 0.0597 U 00982  pC¥G 3/18/99 144786

This data has becn propared and reviewed In accordages with

General Engineering Labomtories standard operating procedures.

C/g /“%m
i

P O Boa 30712 = Chareswon, SC 29417
fR431 55A-R171 = Fax (RATY TAG-117A

* 20:0 Savage Road - 29407



This dam has been prepared and revicwed in accordancs with
General Enginesring Laboratories sndard operating procedures
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G o GENERAL ENGINEERING LABORATORIES
[ e\ Meering roday's needs with a vision jar wmorrow.
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fAToRE!
Certificate of Analysis
Sample ID: BLDG830 S-TANK-02 C - 4— Lab ID: 9903499-02
Chain of Custody: 1305 Received Date: 3/12/99
Sample Date: 10/23/98 Sample Time: 0810
Paramester Result  Accuracy Qualifier DL Units DOA Batch
Americium-241 02778 02128 0.1949 ~ pCi/G S/T899 144786
Beryllium-7 0.8168 1.401 Ul-K 2574 pCUG 3/18/99 144786
Cestum-134 -0.0441 0.0417 U 00612  pCYG 3/18/99 144786
Cestum-137 0.0521 0.0565 U7 0.0651  pCi/G - 3/18/99 144786
Cobalt-57 -0.0121 0.0235 U 0.0382  pCi/G 3/18/99 144786
Cobalt-60 13.39 1381 0.0545  pCIG 3/18/99 144786
Europium-152 -0.0405 0.0826 UI-K 01392  pCi/G 3/18/9% 144786
Europium-154 -0.0350 0.0732 U 0.1274  pCi/G 3/18/99 144786
. Europium-155 -0.0567 0.0645 UI-K 0.1176  pCi/G -~ 3/18/99 144786
Gross Alpha 4.709 1.8955 23019 pCiG 3/18/99 144759
Manganese-54 -0.0517 0.0631 U 0.1047  pCi/G 3/18/99 144786
Nonvolatile Beta 27.6483 33774 42601  pCUG 3/18/99 144759
Plutonium-238 0.0498 0314 U 0.847  pCVG 3/18/99 144754
Plutonium-239/240  0.1260 0242 U 0515 pCi/G 3/18/99 144754
Sodium-22 -0.0134 0.028 U 0.0487  pCI/G 3/18/99 144786
Strontium-90 -0.7000 0.872 UI-K 23 pCVG 3/19/99 144756
Vanadium-43 0 25.48 JK 0 pCVG 3/18/99 144736
Zinc-65 -0.0808 0.1634 U 02918  pCi/G 3/18/99 | 144786

1=



The qualifiers in this report are defined ns follows:
ND indicates that the analyte was nat detzcted at o concentration greater than the detection limit,
Jindicates presence of analyte at a cancentration Jess than the reporting limit (RL) and greater than the detectian limit (L),
U indicares that the analyte was not detected at a coneantration graater than the detection limit.
* indieates that a quality contes] analyee recovery Is outside of specificd acceptance criteria

e e w4 b e eraad LHI @

*9905492-02%

Client; Brookhaven National Eaboratory
OER
i Building 51M
Upton, New York 11973-5000
Contact: Ms. Anna Bou
cc: BRELO0297 Report Date: May 24, 1999 Page 1 of2
Sample ID ; BLDGB30-NFO2
LabID :9905492-02
Matrix - ; Soil
Date Collected ;: 0223199
Date Received : 05/14/99
Priority :Rush
Callcctar 7 Client
Parnmeter Quzlifier Resalt DL EL Units DF Apalyst Date Time Batch M
Radiclogical '
Gamma PHA - 13 ftems
Amcricium-241 by 308 +-054 0227 4.00 pCi/g 1.0 EIB 05/19/99 0836 149495 1
Beryllium-7 ¥ 0.00 +- 271 2.29 100 pCi/g 1.0
Cesium-134 U 00191 +-00474 00732 0.100 pCifg 1.0
Cesium-137 41.5 +-4,01 00757 230 pCi/g 1.0
Cobalt-57 U 000165 +-00306 00511 0.100 pCifg 1.0
Cobalt-60 1.0 +-114 00457 0.1 pCifg 1.0
Eucopium-152 U 00820 +/-0.129 0233 420 pCifg 1.0
Earopium-154 u -0.0169 +-0.0815 0141 17.0 pCi/g 1.0
Earopium-155 u 0.00473 +-0.0811 0172 0.200 pCi/g 1.0
Manganese-54 u -0.0308 +-0.0479 (.0838 0.108 pCifg 1.0
Sodium-22 U  -0.00645 -H-0.0302 00521 0,700 pCi/g 1.0
VYanadivm-48 u -1.05 +-1.89 324 180 pCi/g 1.0
Zinc-65 u 00490 +-0129 0235 0200 pCilg 1.0
M = Method Method-Description
Mi HASL 300
Notes:

R

P T ]



GENER AL ENGINEERING LABORATORIES

Cenificate of Analysis

Parameter )

Americium-241
Beryllium-7
Cesturm-134
Cesium-137
Cuobalt-57
Cubalt-6l
Europium-132
Luropmun:-134
Europium-i3?
(Gross Alpha
Manganese-34
Nonvolatle Hata
Plutoniumi-2 38
Plutanium-234 240
Sadium-22
strontiam-1:
\anadiuni-—%
Zinc-o3

This duta haa veen propatad and revaes.

Samgle 1D: BLIXGR30-

Chan of Custody: 1304

Sample Date:

fusult

0787
-0 0055
-.U057
0.0u83
0,0043
2494
{.0024
130406
00238
IU96
00134
5.548
0.0523
1).0315
0144
-0.0242
0.0067
NN

General Engincer.ng Lalurdianey stan .

-~

l

Lot T el Wittt of visient Jor ogioen oe

21399

Acvuracy

{).0423
1.1185
(.1 70
0.0429

1.0082

Y.2429
{1.10300
(11429
(.29
L4331
ot
}.3y24
AL

TR

il
L3415

IIRRE
RN

GP1DS524

Q)/\o

Qualifier ~ DL

0.0323
U 0.256
UK 0.0275

0.0377
U 0.0157

0.0317
UK 0.0703
UK 0.0882
UK 0.0533

0.6903
UL-K 0.0393

. 2.1409

u 0.157
UK 0.157
UK 0.0314
UJ-K 1.32
UK 0.0632
U 0.0909

. oondance with
-, +arn procedures.

T Chardeston, SC 2417« 2040 Savaps R s
443 SSE-RITH - Faa (K33) T66-1 175

‘n‘ ['s PRI |

Faers .0 2 0 Gl e o a

Units
pCv'G
pCi/G
pCi’G
PCir‘.G
pCivG
pCi/G
pCitG
pCiiCi
pCi/G
pc‘ii(j
pCiiG
pCiiG
pCi:Li
pCi.‘ G
pC1 G
pCifG
pCudi

Lab I1D: 9903083-07
Received [ate: 3/2:99

Sample Time: 1213

DOA
24099
3/4/99
3/4M99
3/4/99
3/9/99
31"4:‘99
34799
3/4/99
34199
121499
/4799
312/99
312089
312199
/449

3/9/99

3499
499

Batch

143798
143796
1437906
1437490
143790
143796
143796
F43796
43790
144009
143796
ERY) [
j440-2
1440=2
1437486
144014
1437460
1437480
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GENERAL ENGINEERING LABORATORIES

Vieeting seddiny s poeeds With o visien for wonnoores

Certificate of Analysis

Sample [D: BLDGB30-NORTHFACEOL ¢ ¢

Chain of Custody: 1304

Sample Date: 2/26/99

Lab 1D: 9903088-11

Reccived Date: 3/2/99

Sample Time: 1330

Parmamecter Result “Accuracy Qualifier DL Units DOA
Americium-341 0.1294 0.1121 [03) 0.2022 pCi/G 3/4/99
Beryllium-7 -0.0406 02618 U 04716  pCi/G 3/4/99
Cesium-134 -0.0328 0.0336 ul-K 0.0575  pCi/G 3/4/99-
Cesium-137 0.0530 0.0644 Ul-K 0.0702 pCi/G 3/4/99
Cobalt-57 0.0002 0.0136 u 0029 = pCilG 3/4/99
Cabalt-60 15.28 1.515 . 0.0499  pCiU/G 3/4/99
Europitm-132 0.0221 0.0829 UJ-K 0.1446  pCUG 3/4/99
Europium-134 0.0621 0.0833 UJ-K 0.1556 pCi/G 3/4/99
Europium-155 0.0234 0.0633 UJ-K 0.12 pCi/G 3/4/99
Gross Alpha 2.050 0.626 0.6239  pCi/G 3/11/99
Manganese-34 0.0186 0.0503 UJ-K 0.03689  pCi/G 3/4/99
Nonvolatile Beta 6779 [.2019 17317 pCVG 3/11/99
Mutonium-2348 0.1250 0.179 ul 0.188 pCiiG 3/12/99
Plutonjum-239/240  0.0627 0,120 UI-K 0.188 pCi/G 3712949
Sodium-22 0.0222 0.0796 . Ul-K 0.0555 pClG 3/4/99
Strontium-Yi 0.4020 0.793 UK [.84 pCiiG 3/9/99
Vapadium-48 -0.0331 0.0792 UK 0,1317 pCi/G 3/4/99
Zinc-65 0.0015 0.1371 u 02106 pCi/G 3/4/99
iy Jatd b Feen prep.red and reciesel i sccordanee with
yeneral Bagimeering Labosatunies standaed operating pracedures,

S f b

et a2 s Chirleslun, ST 29407 = 2040 Savige Roud -

{R43} S56-H17] » Fua (H40) Tob-1 [ 7N

F.- 9%

Bateh

143706
143796
143706
143796
143790
143786
142746
(43700
143796
1440049
143796
| 44009
(44042
142042
141796
(44014
(43796
143796



(.1 NERAL ENGINEERING LABORANTORIES

o rimy oty 'y eeds with gvisioa Jur o

Certilicate of Analysis

aranicie”

Amenciun-It
Benihum-
esidniel e
Cesiumeis
Cobalt-TT
Cubaleatl
Europium-b32
Earopiuiti=1 F=
Earupiaan-ics
Urosa Adaia

Munganese 4

Fotlon.o-208
Poutentaty- 2 20
Sadiey-22
Srrantiamet
Vanad: -4
Z:ng-b7

W2 e —_— L N -
YeRvie Lhatee o
( F -

Sample

10: Bl 3i530-WESTFACE

Chain of Custady: 1304

Sample Duate

[tesull

03918
FRINN
-1y 0204
LUW3A7
v
NS
- OO
SN
- s
1330
RVRIES
ML35TY
IR RS )
1.3320
-GS

AEA
tjntd

ARRRIY

Acruracy Quualifier

1737
4354
36
V.ES2
11235
4001

0.3291
THREE
11943
13711
uusla
VANAD
TRWS

1,43

TRERE XA
nIyy
(1447
0237l

ul

U
ul-K
UJ-K
u

UJ-K
UJ-K
UI-K

UK

UK
Ul-K
UK

- et with

procedurcs.

e Ulneleaton, 8SC 2417

18431 §50-B171 - TFus {8
-

C//% Lah [Ly; W90 ing-Dd

Received Date 372,99

Sample Tune. 1440

DL

0.2189
0.7984
0.0956
0.118
0.0431
0.0918
0.2324
0.2569
0,1701
0.6616
0.1435
1.6576
0.428
0.521
0.0917
1.59
0.2471
0.347

Units
pCi G
pCi i
plL i
pC Gi
pCi i
pCi-ti
pCuci
pCi €
pCuti
pCr i
pCiti
pCLu
pCrti
pCti

pCr

pCi G
pC1 i
pCi b

= 2040 S I

43) 76h-107x

NDOA

3/4/99
3/4/99
344799
499
3"‘4‘ 9‘}
3399
3499
RIOTOL)
499
RYARTLD
3499
31199
312499
L1 4y
344,99
3,999
B!I"l'q".’
4799

Bates

14374
jdiTun
j337n
LT
TN
14374y
14 170y
14317Uh
LA1TUn
| 2.4¢ gl
1A
A
P4 42
[ O
1437un
2 d
(437U
|43 Un
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Client:

Cuntyet:

ces BRELID2Y7

Brookhuven Naffonal Laboratory
QER

Building 1M

Uptan, New.Yark | 973-5000
Ms. Anno Bou

Report Dale:  Murch 04, 1999

: BLDGEI0-WESTO]

Sample ID

Lab ID - © 19902706-02

Mautrix + Sail

Date Callecied 1 0216499

Dle Received ; QM 1899

Priority : Routine

Cujlecior : Clicnt
Parumeler Qualliier Resull DL RL

Radiologivkl

Gruss Alfﬂm - 2 irems
Gross Alpha 2.93 +/- 1,24 1.45 .00
Weight of Samiple, A&B 10.6
Nunvolmite Beta - 2 jimy
Nonvalalile Beta 5.27 +/- 1.62 2.75 1.0
Weight of Sumple, A&R 10,6
Alpha Speetroscopy Plidonivm - 2 jlens
Platanjum-234 U 0.0762 +- 0,125 0.229 6.60
Plulonitm-210/240 u 0.0762 +-0.125 02128 4,00
Gamntet FHA - 11 jtems
Americium.24a] u 0.0283  +-0.0366 0.0440 4.00
Berylliuni-? u 0.0880  +-0.162 0313 1.00
Ceslum-1 34 u 30172  +/-0.0240 0.0354 0.100
Cesium-37 ] 0,241 +-0,0647 0.0425 230
Cohal1-57 U 0.00133 +/-0,00951 O.OIB4 0.100
Cuhal1-n0 A.55 +-0,330 0.03%1 0.100
Europium- 152 U .0.0500 +/-0.0559 0.0873 4,80
BFurapium- 154 1 -0.0112  +/-0.05%] 0.103 i7.0
Buropium-158 U 0.0253 +/-0,0365 0.072) 0,200
Monganese- 54 U -0.00765 +-0.0272 00484 0.100
Sudiune- 22 u -0.00409  +/-0.0210 0Q.0363 0.700
Vinadiuimn-4H u -0.00814 +/-0.0427 00648 1.00
Zinc-65 u 00420 +/-0.0797 0.116 0.200
Strentiuns- Uil U -0.0500 +- 0,400 0.990 7.50

M= Nlethoel
M

Method-Deserlption
EPA 900.0

0-9

Unlis

pCilg
mg

pCifg
mg

pCi/g
pCilg

pCifg
pClig
pCilg
pCifg
pCl/g
pCi/g
pCilg
pCi/g
pCilg
pCi/g
pCilg
nCilg
pCifg
pCilg

Pege | ol 2

DF Analyst Date Time Bawch M

[.0 NCJ 02/24/99 2006 142828 |

1.0

1.0 BKD 02/25M9 0956 (43064 2

1.0
1.0 EJB 022109 1530 142906 2
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0 AAK 0/23/99 2037 (42934 3

LT

*9u0ITUA-D2 "
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Certilicate of Analysis A
Sample 1D; 31.1XG430-UNDERVAULT Q/ Lab 1D: 9903083-16

Clun of Custody: 1304 Received Date: 3.2:99
‘> smple Date: 243 99 ‘ Sample Time: {430

Paramaier, Result Accuracy  Qualifier DL Units © DOA Batch
Amercium-odi 1330 0.1214 Ul 0.2037 pCi/G 3/4/99 143744
Bervllizm-7 00223 0.3928 u 0.7025  pCi/G 34799 141396
Cesium-134 -0.0057 00445 UJ-K 0.0777  pCi/G 3/4/99 141390
Cesium-137 2979 (.3226 0.0966 pCiYG . - X499 1437986
Cobalt-3" 0.0086  n.0215 U 0.4 = pCYG /4/99 143700
Coball-o! 3042 1,324 : 0.0717 pCVG 3/4/99 143700
Europium-1352 0271 0.11%9 Ul-K 02018  pCilG~ 499 143796
Furoptim- 152 31430 n167 UJ-K 0.201 pliiG 341499 1437490
Europidn-t:3 433 10843 U}K 0.1583  pCiG 3499 (43744
Giross Aok e U.4341 05321 pCiG 311.99 [ 4414009
\anuaneee S4 S 60 (19 UK 0.1162  pCi (i L9 S EdITan
;‘\'un‘.huiu'.:‘.:: Aot 100073 1.2448 1.6471 pCiiG Yoy b s
P]uum;:m-j N 0330 1) 0054 U 0.407 pCl-'G 1.12.94 1142
Pluton:e-2 30 240 01930 1.220 0.193 pCirGG 1299 144042
sSodin- :‘ A H.0417 UJ-K 0.0717 pCifG 2499 (43700
Lrontigrs-Yi 4810 0.690 UK - L#H pCirG KR D] fidinid
Vanud-um--4s 1) 000 1237 UK 02057  pCiG 14,04 143790
fine-07 g 2sd 0.16632 u 0.29 pCiG 9y 143740

- L with
L provedures.

e e Charleston, SO 29417« 2040 Savape Raept « vin
1443 5568171 s Fux tR43) Tah-1 7R
¥ -
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HF\R—E‘_I_-—-QB es 47T FPM

Client; Brookhaven Notional Laboratary
. OER
Building 51M
Uplon, New York |1973-5000
Conlnul: Ms, Anna Bou
ce: BRKLAKIZ97 _ Report Date: March 04, {999 - Lo e - Puge l of 2
Sampic 1D : BLDGR30-PIPEQZ . /\\ SR '
LsbID - el : '9902706-05 -

Matrix © 0
. Dale Cnl[cctcd '
o Dnt: R:cr:wed -
g -Pnnnly R
'.Cullcctor

Quulifier -

5 Nrmwluulc Bem -2 wm;
: Nnnvol.tulc 3 K
":Wl::ghl of g.unph.. A&Bl \
‘Alpha’ s;:cr.rm.rmp) lemtlmn 2 drems”

00 +-0863
Bz n o

Plutonium-238 "~ U 00302 .+-008l2 02

Plutonium-239/240 U - 0140 - +-0163, -

‘Ganuna PHA - 13 items e o : o ‘ A S
Amcricium-24/ 1 0349 +/-0,0646 0,0549 4.00 pCiIg . 10 EJB ommg 0622 142505 2
Beryllium-7 .U 0154  4/-0.283 0509 1.00 pClig 1.0 LA
Cesiom-134 U 000138 +-00333 00506 0100  pCirg . 10 ~ a
Ceslum-137 . 8,22 +- 1,00 D.DEIS 2.30 pCilg 1.0

Caball-57 u 0.0124 +-0.022) 00257  0.100 pCilp 1.0

Cobalt-60 ‘ 750 +-0.673 0.0528 0.100 pCi/g 1.0

Euruplum-152 u 00410 +-00763 0138 4.80 pClig 1.0

Eurapium-154 U 6.0353  4/-0.0735 0132 17.0 pClg 1.0

Eurapium-155§ U 0.0625 . +-0.082] 0.0948 0.200 pCi/g 1.0

Mangunesc, 54 u 0.0143 +/-0.0362 0.0650 0.100 pCilg 1.0

Sodium-22 1] 0.0124 +-00262 0.0470 0,700 pClifg 1.0

Yanadium-4X U 0.0147 +/-0.0332 0,0934 1.00 pCifyg 1.0

Zinc-658 u D076 +-0.081% 0,153 0.200 pCilg 1.0

Strontium-91 u 0.0278 . +-0260 0618 7.50 pCitg 1.0 AAK 0212399 2141 142924 3
M = Aiuthaod Method-Deseription

M1 EPA 900.0

IR

*9902706 )15



MAR-@4—99 BS:42 Pn

Clieni: Broakhaven National Labaratory
- OER )
Building SIM
Uptun, New York 11973-5000
Confact: Ms, Anna Bou
ce: BRELOO2YT .- Report Date; MarchO4, 1999 Page 1012 -
Sample.ID
LabID .. _ -
CMardx T &
Dnl:e CnIchlcd U?JI 7/99

P ameler

. Nnnvolalilc ‘Hotu

" Weight of Sumple, AER ,
T Alpha Sprrrrp.rcnpy Plutentum - 2tl:m.r

Plutun[um-ua

' Flu[nmum-ZJ'ﬁz-m
Ganuna PHA - [3 itemx
Americium-24
Berylllum-7
Cesium-134
Cesium-137
Cuobalt.57
Cobali-60
Europium-152
Buropium-154
Burnplum- 155
Mungunesa-54
Sodium-22
Vanadiym-48
Zing-GS
Stranativm-91)

= Muthod
K%

o -Dn(c Rr:ccwcd
S Prlor[ly :
: _C‘o]lcclur

Quul_ll‘]er B

'Nan‘valuulr Brm -2 urm.r

' .-02!]_’8."99

"' Result’

203

:m
1 e 70237 o +.L0199 : . 1.0 143068 2 N
SU 004y +I-0161 4 '0209 400 T pCifgt o S
1 - 0858 -H-0261f 0.200 . AD0  c pCifg L0 EIB  021M9 1531 142006 2 1
U JLISR #0267 0462 1.00 pCi/g 1.0 ‘
U 0.0085] +-0.026] 00396 Q100 - pCly 10 -
19.7 +-1.91 00448 2.30 pClig 1.0 .
U -000449 +/-0,0170 08308 ~ 0.100 pClg 1.0
948 . +-103 00308 0100 - pCifg 1.0 ~
u .0.0[85 +-00766 0.138 4.80 pCl’lg - 1.0
u -0,.0451  +/-0.0610 0.0836 7.0 ° pCifg 1.0
U 00168 +/-00681 0,125 0,200 pCi/g 1.0
U 0.00262 +/-00251 0.0447 0.100 pCilg 1.0
U 00158 +-0.0215 0.0208 0.700 pClig 1.0
U  -0.0l44 40,0370 0.0633 100 pCl/g 1.0
U 0000845 +-00661 0113 0.200 pCilg 1.0
U

0.202 +-0J380 D0.877 7.50 pCilg 1.0 AAK 02/24/99 1425 142924 3 |

Maethod-Deseriptivn

BPA 900.0

AR AN

*H902706-06



MAR—B4~99 @5:47 PmM

- Clicnt: Brookhayen Nationa} Laboratary
OER
Building 5IM
Upton, New York 11973-5000

Cuntact: ~ Ms, Anpa Bou
cc:BRKLOUS7  ~ . - . . ReponDals: March4, 19%9 - hage Tord o
o SumPIelD e "BLDGSJO PIPEDI (:, \,b : '
) CULabID L TN e 1990270604 4 s D
" Maerix - ,>"","’ LT " Snll I
‘Dalc Co][thcd : DZ’JI'J'IQB

- Dale 'ch:wcd E

FlulanUm-z;m E ..00577 +-00B25 | 0148 ~..660 . pCig 1'0-31»: omsmg 1753 |4’5663 2.7

Plulunlum—ﬂ’)lzdo I . 00772 +-D0781 [0.0579 .- 400 'pci!g' _ e

Camna PHA - 13 itemns o o f S LT i S T

Ariedeium-241 ! 0.692  H-0168° 0129 400 pCig 10 r::m 0272199 1531 142906 2

Berylium-7 u 0.261  +-p366 0571 1.00 pCify 1.0 - : :
. Cesium-134 u 00144 +-00562 0,0539 0,100 pCi/g 1.0 -

Cesium-137. : 237 +-270 0.0612 2.0 pClE 1.0

Cobal-57 u 00i00 +-00188 00330 0,100 pClg 1.0

Cobult-60 174  H-2.09 DO46T 0.100 pCily 1.0

Buropium-152 U - opolos  +-0102 0173 4.80 pCils 1.0~

Europium-154 u (.0406 +/-0.0792 0138 17.0 pCllg .0

Europium-[53 u .0,00133  4/-D.0714 D128 0.200 pClg 1.0

Manganese-54 U -0.00316 +-0.0395 00675 0.100 pCife 1.0

Sodlum-22 U 0.0142 +-00282 00492 0.700 pCi/g 10

Yanudium-48 U -0.0651 +-0,0680 0.093% 1,00 pClg 1.0

Zinu-65 U 00291  +-0115 0169 0,200 pCi/g 1.0

Syronlium-v0 u L0131 +-0465 115 7,50 pCilg 1.0 AAK 02/23/09 2037 142924 3

& = Muthad Method-Description

M EPA 9(X.0

IO A

“9902706- 044



Fs
= T
- !
| - wlglih
J N
- -
";-: [t e b -

Certitficate off \nalvms |
A

Paranmeter

Amenciien-241
Bervilum-"
: C:::j:u.-r-'.'-d
S Cesium-idT
(Ubul]'“
I 'Cub.ﬂt vy

. YRR
'I;...rupl.. -l
Europ:um .}
Grogs \]"h.. .
\ldn.:a..u'w‘-
\l‘lF'cU wiic fdata

~

Piutespa- 23

.lll.-l.l

-'.
:

Pil--,lrl'u.l.-..'.': B2

Sodpnne-22
Stranuuns-ten
Yanadiuni-as
Zine-bs

SR T, 1598 7
l”l)‘_:‘_\' &

TS T I0T

GENERAL ENGINEERING LABORATORIEN

vhodafmy padery ' needs Witle e visivnt fio g s

sample [L: 131.DGR3I0-EASTFACE C/ Lab ID; YM0Ss-03

¢ harn ol Custady: 1304 Received Date: 3 394

Sumple Date- 2.23.99 -Ssmple Time: 1453

Rustlt Accuraey Qunliﬁ;;
213 noos - U

10618 napse - U -
Swes - waad o UMK
GayTG 0 u2dl '
pand) o oan2

0333
RIEEN

tJ Ul ~

P19 ) TRE e

sl o unlvl

pay 1 3F9.00

BTy Lo o146

T TR

TR T nulvy? -

T o e UJ-K‘_ AUy
Bosed - woswr o URKS BTSN A
SIS ARTRRT u ST L ENREOS b DU

s st dance with
s gnerating procedures.

i 1Y e Charlestun, SC 29417 » 204D Suvage e -

(R4 S56-8178 « Fax (8430 7661170



GUENERAL ENGINEERING LABORATORIEN

Ve eting tendniy s deeds witli vision for fone .

CEI‘iIflCcltE of Analysis {
Sample ID: BLDGYI0- SOUTHFACE Q} Lab 1D: 991)3088-10
Chain of Custedy: 1304 Received Dale: 3,2/99

Sumple Date: 2:2399 - Sarnple Time: 1430

Parameter - - - ‘Resuh. o Ageuracy Qu_n!ilf.icr‘_' R b N
A.merlc1um—-4l - 0.3010 ‘02068 . 3 4!99 .
B:rvllmrn -7 0.1207 - ~0.A4091 U - o -‘31'4/99'
Cesiom-134 . 00029 D48 LEEES

C:s'iurn—l}?_ R P { R
- Cobalt-57 2. 00082 7
' Cobnh—bU S 13407

-~ Eifopium- 182 0 0,03
"';'l:uruplum l"-". SRR X K

‘Europiam- | 2455 o 0.0958

_Gruss . -\lph.l T 085
Mangunese: 54 0o DJ?U

Nonvolatle Bnlu - 17188 e

Plu!on*um-’”"- 0276 - ‘_"'0 19 "o ; 3/12/99 .

Pluton:um-2. 9"40 0266 00533 0 -, ,_,}1111'991

Sedium-22 00135 T u0ase , SRR TO LRI U [
Strontium-9¢) 01510 0 06 ul-K ey DM EEUIC I
Vanadiuni--+8 w0e7d - LI12ET Ul-k - T4m9 140
Zinc-65 -(L.0557 01778 U 3499 - 0 14396

T Jata Ba Boen propetend snd revneses T e sedanue wilh
General Engineer mg daitonatores stast, 7 Jrning proﬂ:dur:s-

o fee o0 12« Charleatan, §C 29417« 2040 Saviee Rownd o Gt

1843) 556-H171 = Fux (H43) 768-1178
-m g * .. 1 . .‘ 10 e e



e 'Grm'.r Afphﬂ

MAR-34—95 BS:46 PM

i

Cliznl: Brixakhayen Nationol Laboratery
- OER ’
Ruliding 51M
Upton, New York 11973.5000
Caontacel: M:. Anng Bou '
ce: BRKLOG297 Report Dale: -March 04, 1959 S P Pn.gl: { of 2
Sample [D : : BLDGB30- EASTUI (\//\\0 R R T "
Loh ID : '9‘302106-03 T L e
- Mutdx " ' R ,_ e
' Date Callected oznwg
Dte Rccclvcd -
: ‘.:Pnunly

Punime!ef ‘

Rndlulﬂglcul i
2

Groas Alpha i C

"Weighl orSamplc A&H e
Honvnlaule Bc!ﬂ 21"'"!.1‘ :
'Nonvolahlc Bcw RS

Welght of Sample, A&_B

: Alpha Spfctm.rr.upv Plutoniuns - 2 items ";,';
- u

Plumnium 238
Plummum-zwzm
Camma PH'A 13 items
Amerdclum-24]
BerylHum-7
Cesium-134
Cesium-137
Cobnalt-57
Cobal1.860
Burupitim-152
Europium-154
Eurvpium-135
Manginese-54
Sodium-22
Yanilium-48
Zine-65
Struntiuny-80

M = ¥ethod
v

; j(‘al[cctur .

u

1
U
u -

c

cCcCcCcococaoo

nnzzz ‘44.00904;- 0.266 .0 'BKD 02/25/99 0956 133068 2
E -omo:_w-p/—oqzué- ' T e -
0.199 +1.ooasz *0056[ 400  pCifg L0 EIB 022189 (530 142906 2
0.302 +.0377 0543 1.00 pCilg Lo '
.0.00419 - +/-0,0288 0.0428 0,100 pCilg 1.0
11§ +-148 0,0521 230 °  pCig 1.0
0.0230 +/-0.0299 00255 0.100 pCi/g 1.0
476 +-0.406 00398 0.100 pCi/g 1.0
00377 +-00798 0146 4,80 pCilg 1.0
0.0150 +/-0.0639 0,102 {7.0 pCilg 1o
00467  +-0.109 0.0974 0.200 pClig 1.0
.0.0101  +/-0.0235 00518 0.100 pCifg 1.0
0.00535 +/-0.0228 0.0363 0,700 pCilg 1.0
-0.0196 +-0.0415 00713 100 pClig 1.0
0.0178 +-00736 0129 0,200 pCifg 1.0
0018l H-0440 107 7.50 pCilg 0 AAK 02/23/99 2037 142424 3
Methed-Descriplion
EPA 900.0

IR AR

*9002706-N3~




GENERAL ENGINEERING LABORATORIES

Meeting 1oday’s needs with « vision for tomormow,

Certificate of Analysis

Sample 1D: BLDG830 S-TREE

Chain of Custody: 1303

 Sample Date: 10/28/98

Lab ID: 9903499-07
Received Date; 3/12/99
Sample Time: 1100

Parameter Result Accuracy  Qualifier DL Units DOA Batch

Americtum-24] {1.00%a 0.0789 JI-K 0.1348 pCYG 3/18/99 144786
Beryllium-7 0.6517 1.085 UJ-K 2.008 pCyG 3/18/99 144786
Cesium-134 -0.0137 0.0245 U 0.0366 pCVG 3/18/99 144786
Cesium-137 2.646 0.2729 0.0416 pCVG 3/18/99 144786
Cobalt-57 0.0046 0.0177 U 0.0524 pCyG 3/18/99 144786
Cobalt-60 0.8045 0.1138 0.0391L pCUG 3/18/99 144786
Europium-132 0.0344 0.0635 UK 0.1115  pCVG 3/18/99 144786
Europium-154 -0.0451 0.0602 u 0.1015 pCV/G 3/18/99 144786
Europium-135 0.0973 0.0831 UK 0.0974  pCi/G 3/18/99 144786
Gross Alpha 4939 1.8183 1.6976  pCi/G 3/18/99 144759
Manganese-54 0.0187 0.0287 U 0.0528 pCi/G 3/18/99 144786
Nonvolatile Beta 102832  2.2558 34774  pCiG 3/18/99 144759
Plutonium-238 -0.1200 0.183 U 0.77 pCi/G 3/18/99 144754
Plutonium-239/240  0.0373 0.154 U 0.452 pCi/G 3/18/99 144754
Sodium-22 -0.0172 0.023 U 0.0388 pCYG 3/18/99 144786
Strontium-90 0.2850 1.12 UK 2.61 pCUG 3/19/99 144756
Vanadium-438 0 10.69 J-K 0 pCi/G 3/18/99 144786
Zine-65 0.0291 0.0833 u 0.1372 pCivG 3/18/99 144786

This data hias been prepared and revizwed in accordance with

General Engineering L.aboratories standard operating procedures.

&
7

/’Zfé/

8 —

P G Box 30712 » Charleston, S5C 29417 »

FOATY ESL D17 = Tmee 0

2040 Savage Road = 29407

AT TEL L



GENERAL ENGINEERING LABORATORIES

Meering foday's needs with a vision for tomorrow.

Certificate of Analysis

Sample ID: BLDG830 E-TREE

Chain of Custody: 1305

Sample Dare: 10/28/98

Lab ID: 9903499-09

Received Date: 3/12/99

Sample Time: 1115

This datn has been prepared and reviewed in accordance with
General Engineering Loborarories standard operating procedures,

pa /

P () Boxg 30712 « Charleston, SC 29417 = 2040 Savage Road * 29407

MRAN SSARITT 2 B fRAY FRA.T 1770

Parameter Resuit Accuracy  Qualifier DL Units DOA, Batch

Amencium-247 0.1062 0.1313 UK 0.154%  pCHG 3718799 144786
Beryllium-7 03894 0.865 UK 1.613 pCiG 3/18/99 144786
Cesium-134 0.0008 0.0214 U 0.0335 pCiG 3/18/99 144786
Cesium-137 0.5074 0.0737 0.0357 pCi/G 3/18/99 144786
Cobalt-37 0.0033 0.017 U 0.0306 pCUG 3/1%/99 144736
Cobalt-60 0.0203 0.0218 0) 0.0415 pCi/G 3/18/99 144786
Europium-152 0.0007 0.0504 Ul-k 0.0864 pCvG 3/18/99 144736
Europium-134 -0.0095 0.0498 U 0.0916  pCYG 3/18/99 144786
Europium-135 0.0193 0.054 UK 0.0987 pCv¥G 3/18/9% 144786
.Gross Alpha 7564 1.1436 - 0.7728  pCiG 3/20/99 144759
Manganese-34 -0.0013 0.0267 u 0.046% pCiVG 3/18/99 144786
Nonvolatile Beta 9.141 1.4936 2.1666  pC¥G 3/20/99 1447359
Plutoninm-238 0.1010 0234 U 0.339 pCi/G 3/18/99 144734
Plutonium-239/240  0.0831 0.1 U 0.34 pCyG 3/18/99 144754
Sodium-22 -0.0037 0.019 §) 0.035 pC¥G 3/18/99 144786
Strontium-90 0.6620 1.02 UK 227 pCiG 3/19/99 144756
Vanadium-48 0 8.346 J-K 0 pCifG 3/18/99 144786
Zinc-63 -0.0217 0.0604 u 0.0926 pCvV/G 3/18/99 144786

24



_Cljent: Brookhaven National Labaratary
OER
Building 51
Upten, New York 11973-5000
Contact: Mas. Anna Bou
oc: BRKLOG297 ~ Report Date:  April 12,1332 . *+ Page 10f2
Sample ID BLDGsao-N-TANK.m
Lab ID Co= 9904132-
Matr . [ ‘SoLl “
Dats Collected s
Dat: Rccdw.-d _
annty o
' Cnllu:'lor
Ao e e Bk

arli o L il e e e

" Parameter = Quamier let -

‘E ‘146]36 xl

[ CHE

”04;‘0 2/99
: A B o1 smsuﬁr,.&n-“.w,mhmma.m
15 BT L smsiuzrs'é 1461372
2070000 58 5

\rsenic © - - 502

‘Bc;t';ﬂium X ' 7:-'1;6_ ' ;

Calcium ' 77500

Cadmiam g U -L.77

Cabale BRI : Con PR e -
Chromium 2310 + 68l 47 - ughkg 20 MBL 04103199 1123 -,145131 z, o
Capper 2620 DR 467 ughg 20 S o
Teon © o 2570000 ;806 4670 ug/kg 7.0 Igﬂ_aL 04/08/99 1128 146137 3
Potassium 141000, . . 548 9340 ughkg 2.0 MBL 04/08/99 1128 146137 4
Magnesiom ' 377000 3 934 ughks 20 - -

Manganess 51700 243 934 uglkg 2.0 MBL 04/08/29 1128 146137 2
Sodium ¥ 6930 7720 9340 ugkg 2.0 MBL 04/08/59 1128 146137 4
Nickel 1650 212 487 ug/kg 2.0 MBL 04/08/99 1128 146137 2
Lead 2210 633 467 ug/ke 2.0

Antimony u 90.8 153 934 ug’kg 2.0 MBL 04/08/M9 1128 146137 3
Sclenium U 62.3 131 467 uglkg 2.0 MBL 04/08/99 1128 146137 2
Thallium u 298 43 934 uglksy 2.0 MBL 04/08/99 1128 146137 3
Vanadivm © 3870 39.9 457 ug/kg 2,0 MBL 04/08/99 1128 146137 4
Zine 3910 90.2 467 ug/kg 2.0 MBL 04/08/9 1128 146137 2
General Chemistry

Cyanidz, Total | 0.148 0.166 0.493 mg/kg 1.0 HSC 04/09/99 1541 146288 5

The follawing prep procedures were performed: .
Mercury RM] 04/06/99 1815 146136 6

LT

*9904132-04%



Page | of2 R

"‘“Anal:s PR v

B -Pi““_,_'1"\n,u

ekt -,“.,.._gm,,,

The following prep procedures were performed:

Mercury

. Client: Brookhaven National Labaratory
OER
Bujlding 51M
. Upton, New York 11973-5000
Canract: Ms. Anna Bou |
cc: BRKLOOZ9T Report Date: April 12. 1999
Somple D 'BL.DGBE!ON—TANKO‘J.
' 'L;:b.ID‘.'.__.-_,'_'- -9904132,4)5
SRS _; Soil L
‘ _'snvcr
'-;Alum.lnum T
-'Ancnic .o
“Barium - s ame a0
Beryllium, | SN N
Calcium 35000 - - 1480  ©9620
Cndmmm U ‘368 . -20.0 481
Coball . 633 64.6 481
Chromium 1460 + ol 481 uy‘kg
Copper 2240 127 431 ugfkg
Iron * 1570000 . , 230 4810 ugkg
Potassium 87800 565 9620 ug/kg
. Mapnesium 260000 320 962 ugkg
Manganesée 41800 B&.9 962 ug/kg
Sedium ] 5540 2800 9620 ug/kg
Nickel 1280 218 481 ugfke
Lead 928 65.2 48! up/kg
Anfimony J 341 157 982 up/kg
Sclenium u 32.8 134 481 ug/kp
Thalliumn 9] -235 253 962 ug/kg
Vanadium 2050 41.1 481 ug/kg
Zinc 3560 2.9 481 ug/kg
General Chemistry
Cyanide, Total U 0.135 0.167 0.499 mpfkg

20

2.0
2.0
20
20
20
20
20
20

1.0

S vhad -t ar:idau»-‘l-wr

MBL | D4/08/59 1134 -

MIBL mmsrsg 1134

'MBL mmamg 1134

MBL 04/08/95 1134

MBL 04/0%/99 1134
MBL 04/08/99 1134

MBL 04/08/99 1134

MBL 040899 1134
MBL 04/08/99 1134
MBL 04/08/99 1134
MBL O04/08/99 1134
MBL 04/08/99 1134

HSC 0o4/09/99 1543

RM) 04/06/99 1815

45137 4

146137 2

145137 3
146337 &

146137 2
146137 4
146137 2

146137 3~
146137 2
146137 3
146137 4
146137 2

146288 5

146136 6

N

*0904]32-05*



C->

_ Client: Brookhayen National Luboratory
OER
Building $1M
Upton, New York 11973-50¢0
Conlact; Ms, Anm Bou
cc: BRKL.OO297, ‘ " . RepertDuts: Apiil 12,1995
SampleID . . 1BLDGB30-STANKOI
LabID - - . 11990413201 L LT
_ Matdx T ' 5 S
Date Collected
Datelle.cr_w:d I
Pnouty I
Colla:tor

A
"’tnﬁ-‘fﬁ

%2 Metals Apalysis . . i

Meemy L 041081395"1 20 r1 135
Sityer D T lAa 'EWW&T&iiTiO.
Aluiminom © " lssacden 'l : 't DR/99 1110 7

| CAféme T J-zs0 T 541 ”"Eum 1461372

Bathm - LTI L
Beryllium .- Ters
‘Caleium 191000
Cadmlum ] 720 ;
Cobalt . 18%0 %
Chromfum T 5610 '
Copper 4530 i : o o ) . LS
lron .- ‘ . 6260000 821 4760 -~ ‘ughkg 2.0 MBL 044'03!99 1110 145137 3
Poussium 202000 ! 559 9520 ugkg " 20 MBL'04/08/99 1110 145131 4
‘Magnesium . 717000 ; 317 952 ugkg 20
Manganese . 73000 860 . 952 ug/kg 2.0 MBL 04/08/59 1110 146137 2
Sodium ) 14800 2770 9520 ugkg 2.0 MBL 040899 1110 146137 4 .
Nickel 4650 216 476 "ughg © 2.0 MBL 04/0R/99 1110 146137 2
Lead 8590 64.5 476 ugke 2.0 _
Antimany 7 363 156 952 - uglke 2.0 MBL 04/0889 1110 146137 3
Selenium J 283 133 476 ug/kg 2.0 MBL 04/08/99 1110 146137 2
Thallium U 431 250 952 ughkg 20 MBL 04/08/99 1110 146137 3
Vanadium 9900 40.7 476 uglksg 2.0 MBL 04/08/9% 1110 145137 4
Zine 10300 ¥2.0 476 ug/kg 2.0 MBL 04/03/99 1110 146137 2
General Chemistry
Cyanide, Totul U 0.161 0.166 0.497 mg/kg 1,0 HSC b4/05/99 1537 146288 5

The fallowing prep procedures were perfurmed:
Mercury RMJ 04/06/99 1815 126]36 &

[N
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Client: Brockhaven National Labaratory
’ OER
Building 51M
Uptan, New York 11973-5000
Contact Ms. Anna Bou
ec; BREKLOO297 Report Date:  April 12, 1559 N . Page 1 of2
Sample 1D . oo BLDGE30-S-TANKOZ :
Lab1D . . Teso4idzR L. -
Datc Collected - oorlosme
B Date Regeived L .
‘Pncmy k
- Col.lc::(cr i

Pagimeter Qnauncr TR L L yFAm,,{'}stD%ﬁ ”z;a’ffah;"iz’”‘;é .
i pers o " e %*:‘" aiie
TR o T I 3t 3 e g Pty »{” F“"““S‘ q
[Shyec S S ¥ IR 1g/kg M _,-MBL“gygﬂspg 1116":;146 137 z‘g;g
Ao " doioeny’ T 1LY 30 e ed0 R bg (ot 0L ML GURRASETIE KA T

Agenic v Lo ' 2.0, MBLGH/0859:1116 41
' Basium - 3850 . - 0 R ;

Beryllium J 74

Calgum 16500

Cadmium u -9,22

Cobalt 560

Chromium 1540

kon - : 1330000 N 799 4630  ° ugkg ZO,MBL 04{08!99 1115 146137 3
Potassivm 107000 - 5260 ugkg .~ 2.0 MBL 04/08/99 1116 146137 4
Magneaium ) 220000 308 - 926 ughkg = 20 T .
Mangancse 34100 83.6 526 ugrkg . 20 MBL woam 1116 - 146137 2
Sodivm 1 5360 2700 9260  ugke 2.0 MBL 0D4/DBM% 1116 146137 4
Nickel : : 1050 210 463 ug’kg 2.0 MBL 04/08/99 1116 146137 2
Lead 1720 62.3 463 ugkg 2.0

Andmony 1 2712 152 926 ug/kg 2.0 MBL 04/08/99 1116 146137 3
Selenium I 156 129 463 up/kg 2.0 MBL o4/08/99 1116 145137 2
Thallium U -347 243 926 ug/kg 2.0 MBL 04/08/99 1116 146137 3
Vanadium 1970 395 453 uwg'kg 2.0 MBL 04/08/99 1116 146137 4
Zinc 2520 895 463 uvgkg 2.0 MBL 04/08/59 1116 146137 2
General Chemistry

Cyanide, Total I 0.2u09 0.166 0.4397 mg/kg 1.0 HSC 04/09/99 1538 146288 5

The follawing prep procedures were performed:
Mercury RMI 04/06/99 1815 146136 6

B

"3904132-02*
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. Clieat: Broakhaven National Labaratary
OER
Building 51M
. Upton, New York 11973-5000
Contach Ms. Anns Bou
cc: BRKL 00297 Report Date;  April 12, 1999 ,
Sample 1D : BLDGBBD-NOR’.[HFACED’.Z
LabID - : 9904130-06 :
“Mateix | o= Sl T
Dat: Cnllcd.ul 10212399
Datr. Rcccwcd : 04-/0-6/99 |
- ‘.Pnonty Urge-nl ’
SRR S _Colled:nr

" Page lof2

Qu:lllﬂer ‘;

Zine
Gegeral Chemistry
Cyanide, Total

2160 33.2 459
3290 88.7 459
0.123 0.166 0.49%

The follawing prep procedurss wers performed:

Mercury

mg/kg

zo;m
0

L Gk 01

0410
w3 .&-J-.-h.-.'\ﬂﬂ.nﬁ.n &
8/59

30 MBL G089 1040 - 146137 4 )

LRI el

) MBL" w"éwg 1040 - 146137 2

1461373
1:15131 2

146137 3
146137 4

04/02/39 1040
04/08/99. 1040

MBL
MBL.

146137 2
146137 4
146137 2

04/02/99 1040
04/08/99 1040
04/08/99 1040

MBL
MBL
MBL

146137 3
146137 2
145137 3
146137 4
146137 2

04/08/99 1040
D4/08/99 1040
04/08/99 1040
04/08/99 1040
04/08/99 1040

MEL
MEBL.
MBL
MBL
MBL
146298 5

HSC 04/09/92 1528

04/06/99 1815 146136 6

IWMWMWWWMMMWM
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Client: ‘Brookhaven National Luboratory
- OER
Building 51M
Upton, New York 11373-5000
Contack: Ms. Anna Bou
ec: BRK1.0O297 Report Dute: - April 11.1999 Page 1afZ .
Sample ID -BL.DG830—GP1DSS'14_.
LabID '9904]30-04 ’
Mawix . - .. :Sal -
-+ Date Callected ' :02/_23!‘99
N " Datc Received : 04706099
. Pnonl.;y - v UIgen '
'.-Co'llc.ctor S Client
- Parameter - Q-unhﬁer 7 Result s
- Metals Apalysls e
S Mereary L L
USitver - ]
'fﬁlqminum - S
Assenic . U
Barjum . N ol
Bayllium T 37D T 208 SLAET wi uglkg F 2.0 IMBLIO4/0R99 1028 146137
Calcium 11 .
Cadmium u 137 .4
Cobalt - ‘510 .0 -MBL '04/08/99 1028 - 146137 3
Chromium 1100 _.,MBL‘ohfbsfbsi"iozsf 146137 2
Copper 2030 . : s
Iron 1230000 MBL 04]08!99 1028 146137 3
Patassium 89900 i _ . s MBL 04!03!99 1028 146137 4
Magnesivm 197000 ' 311 - 9 ug/kg a0 -
Mangancsc 34400 © B43 934 ug/kg 2.0 MBL 041'081‘99 1028 146137 2
Sodivm b . 4980 2720 9340 ughkg - 2.0 MBL 04/08/99 1028 146137 4
Mickel 908 : 212 467 ugfkg 20 MBL 04/08/9% 1028 146137 2
Lead 738 . 633 467 up/kg 2,0 :
Antimany ] 208 153 934 ugfkg 20 MBL 04/08/99 1028 146137 3
Seleniom u iz20 131 467 ug/kg 2.0 MBL 04/08/99 1028 146137 2
Thallium u 268 245 934 ug/kg 2.0 MBL 04/08/59 1028 146137 3
Vanadivm 1830 399 467 ug/kg 20 MBL 04/08/99 1028 146137 2
Zinc 2660 90.2 467 ug’kg 2.0 MBL 04/08/99 1028 146137 2
Genera] Chermistry
Cyanide, Total 1 0324 0.168 0.497 mp/kg LD HSC 04/09/99 1525 146288 5

The Inilowing prep procedures were performed:

Mercury

MI  04/06/99 1815 146136 6

ll]\llll R A

*9904130-04
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. Client: Brookhaven Natiensl Laboratary
CER
Building 51M .
Uptan, New York 11973-5000
Contact; Ms. Anpa Bou
ce: BRKLO0297 . Report Date: Apdl 12, 1999 . ' . Page 10f2
s,e.mplc D : BI.DGB30—NDR‘II—EFACEUI
L'shID - . 9904130—08 R
Date Collccted 022399 T

Datc Rwa{rcd

"-—u--v\.--' Sy

alyst Date o

L LAl

AT 8 LR Dkt o (1S e

SMBLL 5 1052 1461372

3 CnIr_mm S

Cadrmum - ‘U 461 '. S 194 o '“; 457. 7k -
Cobalt . o L0 y 627 7 - 467 1 ughg 17207 52" 146137 3
Chromium T 2730 | 681 467 ughkg - 2.0 MBL 0410&/99 1052 146137 2
Copper 4780 Joo1me . 47 ughkg - 020 AT
Trom - - : 2210000 ! 806 4670 .  ughkg. - 20 ‘MBL 04408/99 1052 146137 3
Potassium 88600 /. 548 9340 ug/kg 2.0 MBL 04/08/99 1052 146137 4
Magnesium . 329000 . 31 534 ug/kg 20 '
Manganese 40800 ' 84.3 934, vgfkg 2.0 MBL Q4/08/99 1052 146137 2
Sodium 12100 2720 9340 ughg 2.0 MBL 04/08/99 1052 146137 4
Nickel 1390 212 467 ug/kg 2.0 MBL 04/08/99 1052 146137 2
Lead 1350 63.3 467 uglkpr 2.0 . ’
Antimany u 103 153 934 up/kp 2.0 MBL 04/08/9% 1052 146137 3
Selenium 1 231 ' 13 467 ug/kg 20 MBL 04/08/99 1052 146137 2
Thallium u -512 245 934 uglkg 2.0 MBL 04/08/99 1052 146137 3
Vanadium 3170 39.9 467 ug/kg 2.0 MBL 04/08/99 1052 146137 4
Zinc 4680 90.2 467 ug/kp 2.0 MBL 04/08/9 1052 146137 2
Genersl Chemistry
Cyanide, Total U 0.161 0.167 0.499 mgkg . 1.0 HSC 04/09/99 1531 146288 5

The [ollowing prep procedures were performed:
Mecroury RMI Q4/06/99 1815 146136 6

ARG
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Clienc: Brookhaven Nationa] Labaralory

; OER
Building 51M
Uptan, New York 1 1973-5000
Contact: Ms. Anna Bou
cc: BRKLOG297 Report Dace:  Apdl 12, 1999 hg'c fol2
Sagple ID : BLDGS30-WESTFACE % '
Lab [D _ ; 9904130-01 AT C/
- Matix <o "-,:_ S R
Date Collcctcd | -

-

Pnrimeter
'MetzhAnstxm“' P s

DQRM;%@ 08/9971530 148136
z.!__fh«i_};r _;WOSIQS 1010~ 02146137

.U - 200, ‘ '1q1o 146137 2

, 64.6 kg ,;MBL'DHOWQQ 1010146137 3 .-
Chromium " ?0-1 a : MBL 04/081'99 1010 146137 2
Copper 127 © 4Bl ughkg v 20
Ion : 830 4810 ughkg - -~ 2.0 MBL 04103/99 1010 146137 3
Potassium 565 9620 ug/kg - 2.0 MBL 04/08/99 1010 146137 4
Magnesium ' 320 962 up/kg 20 CTT e .
Mangancsc 86,9 962 ug/kg 20 MBL 04/02/9% 1010 146137 2
Sodium J 2500 9620 ug/kg . 2.0 MBL 04/0889 1010 146137 4
Nickel 218 48] ug'kg 20 MBL 04/08/59 1010 145137 2
Lead 65.2 481 ug/kg 2.0 :
Antimeny b) 157 962 ugfkg 2.0 MBL 04/08/9 1010 145137 3
Selenium ] 134 431 up/kg 2.0 MBL 04/08/99 1010 146137 2
Thallium U 253 952 ugkg . 2.0 MBL 04/08/99 1010 146137 3
Vanadium 41.1 451 ug/kg 2.0 MBL 04/08/429 1010 146137 4
Zine 92.9 451 ugfkg 2.0 MBL 04/08/99 1010 146137 2
General Chemistoy
Cynnide, Totsl U 0.140 0.166 0.497 mglkg 1.0 HSC D4/09/99 1521 146288 5

The fallowing prep procedures were performed:
RM) 04/06/99 1B1S 146136 6

TR M

*9504130-01*
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Form 1: Inorganic Analyses Data Sheet

SDG No.: 95158 Method Type: Total Metals
{Sampte ID: 9905158-02 ] [Client XD: BLDGBS0-WESTO! |
Contract: BRXI100297 Lab Code: GEL Case No.: SAS No.:
[Matrix:  sOIL | Date Received: 5/5/99 Level:
{% Solids: 100.00 | < - Cf
. ) Analytical
CAS No. Analyte Concentration Unijts € Qual M DL Instrument ID Run
7479905  Aluminum 1450 mgkg P 07 TIA6] Trace2 ICPAES  990512-1
7440-36-0  Antimony 019 mgkg U P 0.19 TIA6I Trace2 ICPAES  990512-1
744038-2  Arsenic 054  mekg P 026  TIAGI TmeeZ ICPAES  990512.1
7440-39-3  Badium 7.6 me/kg P 00l TIAGl Tree2 ICPAES 9905121 .
744041-7 Beryllium 007 mgkg B P 001  TIASl TracsZICPAES . 9905121 . -
744043-9  Cadminm 00 mgkg U P 003  TIAGI Traced ICPAES | 0905121 - :
" 7440702 Caleium 45 “mgkg B P . 077 maSi Tmcczlcmr.s'
744047-3 Chromium 20 mekg Pooopd . :
7440484 Cobalt 078 mgkg B P 004
7440-50-8  Copper 23" mghkg P
7430896 Tron 2080 mgkg P 083
7439921 Lead 17 . mgkg . B 003
':';f}iigrbur.mégnes:um Mg mgkg B P 0
7439-95—5 Mangaucse ' 2d3 B mgﬂfg o P
7439-97-6  Memury 002 - mgkg - U AV 002
7440-020  Nickel 16 mgkg P 010
7440097 Potassivm 142 = mekg B P25
T782-49-2 . Sclenivm 019 -mgkg U P " 990512
7440-224  Silver 008 megkg U P 0g . 9905121 -, -
7440235 Sodinm. 86  omgkg B P72 CTIAGI" Tmec?.ICPAES ':'995511{.1"
©7440-28-0 *Thallinm 056 mgkg U . P 056 TIA] Trace?.ICPAE.S ' 990512-1
7440-622  Vanadium 32 mgkg B P 005  TIA6l TraceZICPAES  990512-1
' 7440-666 Zinc 48 mgkg P 005 TIAS] Trace2 ICPAES  990512-1
Color Before: " Clarity Before: Textore:
Color After: Clanity Affer: Artifacts
Commcnts%
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Client: Brookhaven Nationa] Laboratary

OER
Building 51M
Upton, New Yerk 11973-5000
Canraet; Ms, Anna Bon
ee; BRKLOO297 . R:_portD:m;: Aprl 12,1999 I Page 1af2 50
Sample ID BLD'GHEIU-UNDERVAULT
LabID . 950413003 -
Matox . T oo Safl oo T
Detc Collected - 02/'23:99 S

Date Rcccwed . i 0-14'06/99‘ o
,Pnonty . : ‘UIECIJI
Cullcclor T

e 1r|---‘°‘-u'¢u'-!f‘ﬁﬂ.. “'ﬂ:i&'{;’ n”"*‘;’m-? T
frsd

Yﬁkte—.mme iBalch, M=

slsgﬁp !45135

. 'P:-lrametﬂ‘" Do Qun]-i_ﬁtr R:sull LT
M:m]s Analysis;;'l'- SRS '

U 215‘ ' 273 04:23/9 ’” 451372
LR T ( A 31.0 - G
. y . -703 - - _-2_0.\3 : ‘C.—?:.s
T 200 (1440 9n4
u 114 T 194 ;
: A 66s . 627 ,207

Chromium 080 . 681 . "2 "M'BL 04108/99 1022? 461
Copper 2930 124 467 Y1
Iron 1770000 806 4670 ughkg - 20 MEL 041‘08199 10:22 145137 3
Powssivm ' 92800 f 548 930 ugkg © 20 MBL 040899 10227 146137 4
Magncsium . 241000 31 934 ughkg 20 .
Mangancse i ’ 43400 843 934 ug/kg 20 MBL 4/08/9% 1022 146137 2
Sodium 1 5250 2720 9340 ugkg . 20 MBL 04/08/99 10227 146137 4
Nickel 1390 IV 1 ug/kg 2.0 MBL 04/08/99 1022 - 146137 2
Lead 1540 63.3 467 uglkg 20 ) :
Antimony U 78.3 153 934 ug/kp 2.0 MBL 04/08/%59 1022 146137 3
Selenium u 102 13 467 ug/kg 20 MBL 04/08/99 1022 145137 2
Thallium U 40} 245 934 ugkg 20 MBL 04/08/99 1022 146137 3
Vaunadium 2460 39.9 467 ug/kg 2.0 MBL 04/08/99 1022 145137 4
Zinc 5110 90.2 - 467 up/kg 2.0 MBL 04/08/99 1022 146137 2
General Chemistry ‘
Cyanide, Tatal U n.144 0.167 0500  mglkg 1.0 HSC 0409/99 1524 1456288 5

The [ollowing prep procedurcs were performed:
Mercury . RMJ 04/06/99 1B1S 146136 &

AR R
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SDG Nu.: 95158 Method Type: Tolal Metals

Form 1: Inorganic Analyses Data Sheet

|Sample ID: 9505158-05 ] |Client ID: BLDGE30-PTPER _ 1
‘Contract: BRKIJ0297 Lab Coder  GEL Case Na.: SASNo..
[Matrie: SOL | Date Received: 5669 Level: LOW \
[% Soligs: 10000 | -t
o : Analytical
‘CAS No. Analy(e Concentration Upils C Qual M DL Instrument ID Run
T7429.50.5  Aluminum &1 megke P 072  TIA6l Trace2 ICPAES 9905121
7440-36-0  Antimony 618 mgkg U P 018 TIAGI Trace2 ICPAE;S 9905121
7440.38-2  Arsenic 047 mgkg B F Q2%  TIA6l Trace2 ICPAES  950512-1
7440:39-3  Barium 37 mghg P o0l TIA1 Trace2 ICPAES ' 990512-1 _ :
- 7440-41-7 Beryllium 004 - mghg B P 00l TIAGI Tracs2 ICPAES 990512.1.. BRI SRR
7440-43-9 Cadmium 0.03 m.gf:g U P 003 | TIAG] THC'-‘-'ZICPAES" 9905]2_ TR S
" 7440.70-2 TCalcium ) - o -rmsx Trice) ICPAF_S "
7440-47.3 ;Chromium 0 s
7440484 Cobalt P
74-;10-50- Coppcr e
7439856 Ion P
7439.52-1 "Lead LB
sl :

T35 Manga:
'439-‘97- " Me
Nickel . P
. 744009-7 Potissiusi P
‘mz49- Selenlum P50 AGL TS
284014 Siver 09 LB 00 TIAGL] 'rrfcczmazs'
7440-23-5 ‘Sodium 0.4 | P ;‘_'1 ’ 'TJA&ITmczrcmgs - .
7440280 Thallium 055 ‘mghg: U P 055 TJAGlTrwﬁ [CPAES - 990512_
7440622 Vanadium “24  mghg B . P 005 TJAG]'I‘mm?. Ajlc 5905121
7440-66-6 *Zinc 28  mghkg. P 0.05 TJAﬁlT\-aceZICPAES 990512.1
. /
" Color Before: 'Clnrhy Bafére: Textizre:
Color After: ) , Clarity After: ‘ . : Artfacts:
Comments! ) . .
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Form 1: Imorganic Analyses Data Sheet

DG No.: 95158 Method Type: Total Melals .
[SampleID: 9905158-06 | [Client TD: BLDGS30-EASTU2 |
Contract: BRKLO0297 Lab Code:  GEL Case No.: SAS No.: '
[Matrix:  SOIL | Date Received: 5/6/99 Level: 1LOW :

{% Solids: 10000 | C-\L
Analytical

CAS Na. Analyte Concentration M DL Instrument ID Run

7429-90-5  Aluminum &73 P 073 TIASI Trace2 ICPAES  990512-1

7440-36-0  Antmony 0.18 P 018 TIAGI Tracc2ICPAES 9905121

7440-38-2  Arsenic 0.70 P 026  TIA6l Trace2 ICPAES | ° 9005121 " -

7440-39-3 Barium 32 P o0l - 'r:rAal-rmc:zrcpAEs,;"' 990515.1:

7440-41-7 ‘Beryllium 005 JP 00 TIAl TmcelICPAE§ :

744043-9 _Cadmium 003- _ P L0035 TIAGL Tramll&’ﬁ:fsm

" 7440-70-2  Celelum 693 "P. - AB Tra

7440473 Chrommiom 25 P

7440484 :Coball 0.7 P

7440-50-8  Capper 27 P

7439-89-6 ‘Toon - 1610 P

7439921 Lead . 4 P’

7433.954 - Magnesium 236 " mif

?439-96-5. Mangancsc ) ‘ 337 ks P

7439-97-6 Mircury 002 LAY

7440-02-0 " Nickel - 14 o ‘P

7440-05-7 Potsssium 819  mgkg B ' P

7182-49-2 Selenium 019 mgkg U P

.7440-22-4  Silver 009 mgkg U P

7440-23.5  Sodium 20 mgkg B P ICPAES 990512,1 '

.7440-28-0  “Thallivm 055 mgkg U P 0.55 'I'-TAGI Trw::_CPABS }' !-990512-1

7440622 Venadium 28 mgkg B . P 005  TIAGl TmceZICPAES 9905121

7440-66-6 Zinc 28  mgkg ! P 005  TIA6l Tre2 ICPAES - §90512-1
Color Before: - Clarity Before: Texture:

Color After: Clarity Afters Artifacts:
Comments:




DG No.: 9:?158

“Yorm 1: Inorganic Analyses Data Sheet

Wethod Type: Total Matals

[sample'm: 9905158-04

|

[c:lienz ID: BLDGS30-PIPED]

Contract;: BRKL00297 L.ab Code: GEL Case No.: SAS No.:
[Matrix:  SOIL | Date Received: 5/659 Level: LOW - Y
% Solids: 100.00 - ‘
. Aunalytical
CAS No. Analyte Concentration TUnits € Qual M DL Instrument 1D Rt
7429-90-5  Aluminum 876 mgkge P 071 TIAGI Trace2 ICPAES 9905121
7440-36-0  Antimony 018 mpkg U P QI8  TIA6I Trmee2 ICPAES 9905121
7440-38-2  Assenic 074 myke P 026  TIAGl Trace2 ICPAES 9905121
7440.39-3  Barium 58 -mgkg P 001  TIAGITrace2 [CPAES 6905121
7440417 Beryllium 008 mgkg B P o0 TIAG] Trace2 ICPAES 9905121 |
| 7440-43-9  Cedwium 003- mgkg U P 003. TIAGl Tracei]C‘r‘"A.ES_m 090512.1 o
7440-70-27 :Caidﬁm 112 mgkg B P 075 TIAS 'rmccucmﬁs_' 990512_1 .
744047-3 ,Chromium 21  mghg P 004  TIAGI Trace? ICPAES L
7440-48-4 chalt 071 mghg B P 004 TIAG Tmuez“xcmss
7440-50-8 :Cuppcr 28 - mgkg . P '
7439-89-6 “lron__ 2770 - mgig R;
. 74399921 “Lesd 17 mghg P -
439-95-4‘:-5}1255&@ 242 mgkg B P
7439-96-5 ‘Mangan 577 - mekg - P
7439-97-6 | Mera 007 meki U -AV . 0.
7440-02-0 ,Nzr_h:l ' 12 mekg SP 010 'I'JAﬁl 'rmn:ncmfs' _
7440-09-7 Pnta.mum 103 mgkg B P .24 TJAGI Tracc?.lCPAES 990512-1
7782492 Seleninm 018 mgkg U - P 0J8  TIAGI Trace2 ICPAES 9905121 -
7440224 Silver 0.5 mgkg U P 009 TIAG] Tracl:?. ICE‘AES - 9905121
7440-23-5  Sodinm 102 mgkg B P70 TIA6] Tran:?.IC‘.'E‘AES . 9905121
7440-28-0 Thallium 054 mgkg U ! P 054  TIASI Tme2 ICPAES 9905121
7440.62-2 ‘Vanadium 38 mgkg B - P 005 TIAG] Trace2 ICPAES  990512-1
7440666 Zinc 36 . mghs ¢ P 004  TIA6I Trace2ICPAES  950512-1
Color Before: " Clarity Before: Texture;
Color After: Clarity After: Artifacts:
Comments:
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Client: Brookhaven National Lubomtory

OER,
Building 51M
Uplon, New York 11973-5000
Contact: Ms, Anna Bou
ec: BRELGO297 Repart Dat=s - April 12, 1999 . . Page | of2
Sample ID 'BLDGBBO-EASTFACE o TR .
LabID . -990413002 : el o
Mawx *.- -7z 1Seil R N
Datc Collected . :02!:1319_9 AN, C "
Date Received T S

- Pnonty _
: Cul'h::clor

. Parameter ] : ‘Qunliﬁe::

Mel:hA.nalyas T

‘~=M:rcu|7 e S

: A.[u.mmurn : ' S

-Arsmic . C u

Banurn ; . .
chlhum .
Calclum ‘ . N
Cadmium ‘U 1 - uglg 7520 MBL- 040859’ lois 145137
Cobalt S M6 o 6. A 4SS ughg - 24 MBL 04/08/99 1016 146137 3
Chromium o 1040 . 663 453 ug/kg .- 2.0 MBL 04103/99 1016 1146137 2
Copper s - 120 455 ughkg 20 -
lron 1090000 785 4550 we/kg 2.0 MBL 04/0899 1616 146137 3
FPotasslum : 60900 534 9100 vp/ke 2,0 MBL 04/08/99 1016 146137 4
Magnesium 175000 : 303 910 ug/kg 20 '
Manganese 29400 822 910 ug/kg 2.0 MBL 04/08/95 016 146137 2
Sodium ] 3590 2650 9100 ughkg | 2.0 MBL 040839 1016 146137 4
Mickel B33 206 455 up/kg 2.0 MBL 0a/03%59 1016 146137 2
Lead 866 61.7 455 ugfkg 2.0

Anlimony J 241 149 e up/kg 2.0 MBL 04/05/99 1016 146137 3
Sclenium u 123 127 455 ugkg 2.0 MBL 04/08/99 1016 346137 2
Thallium U -3H6 239 910 uglkg 2.0 MBL 04/08/99 1016 146137 3
Vanadium 1510 38.9 455 ugkg 2.0 MBL 04/08/99 1016 146137 4
Zinc 2390 87.9 455 uglkg 2.0 MBL O4/08/99 1016 146137 2
General Chemistry
Cyanide, Tatal U 0.]23 0.166 0.498 mgfkg 1.0 HSC 04/09/9% 1523 146288 5

The [ollowing prep procedures were performed:

Mercury RMJ D4/06/99 1515 146136 6

NN
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- Client: Brookhaven Matenal Labaratary
OER
Building 5}1M
Upton, Mew York 11973-5000
Contact: Ms. Anna Bou
cc: BRKL.00297 Report Date: Apiil 12, 1999 Page 10of2
Sarnple ID : BLDXGE30-SOUTHFACE
Lab ID - - : 9904130-07 :
Matcix - 18afl |
Dalc Collected 1 Q223199
Date Received . : 04/06/99
Priority . :Urg?n’t '
Collector . : Client
Parameter ) Qu:liﬁu-f‘ . Resolt DL - " .RL
© ' Metals Apalysis - - - e ienE
. Meémury . . i .16 126 252
Silver . S - B9 . 608 - o490
Aluminum " 632000 3690 -, '~ 4900
. Barium 1730 © 325 . 490 ¢
Beryllium 4 U 4l 219" | 450 . /
Calelum : 39800 1510 9800 ugkg 30 MEL GHUENS 1045 (146137 ;
Cadmium u 1.0 204 490 - ‘ng/kg - - 20 'MBL 040ej9y 1046 1461372 . .
Cobalt ' 408 . 658 490 ughg .20, MBL'O408/99 1046 1461573 .
Chromium - 1670 . T4 430 - ugkg 20 MBL Q4/0BN9 1046 146137 2
Copper : 2740 130 490 ugkg 20 ‘ e :
lon - 976000 ’ 846 4500 ug/kg 2.0 MBL 04/0899 1046 146137 3
Potassium 53000 o 575 9300 ngfks 2.0 MBL 04/08/59 1046 146137 4
Magnesium . 168000 326 980 ug/kg 2.0 . .
Manganesc 25700 BE.5 980 vp/kg 2.0 MBL 04/08/99 1046 145137 2
Sodium . u 2230 . - 2850 5800 ug/kg 2.0 MBL 04/08/99 1046 1456137 4
Nickel 917 . 22 490 up/kg 20 MBL 04/08/99 1046 146137 2
Lead 600 66.4 490 ug/kp 20
Antimany 1 167 160 980 ug/kg 20 MBL 04/08/99 1046 146137 3
Selenium U 64.0 137 4390 ug/kg 20 MBL 04/08/9% 1046 148137 2
Thalliam u 372 258 980 ugfkg 2,0 MBL 04/08/99 1046 1458137 3
Vunadium 1340 41.8 490 ug/kg 2.0 MBL 04/08/99 1046 146137 4
Zine 2410 94.7 450 uglky 2.0 MBL 04/03/99 1046 146137 2
General Chemistiry -
Cyanide, Tolal u 0.0579 0.167 0.499 mgz/kg 1.0 HSC 04/09/99 1529 146238 5

The lallowing prep procedures were perf{ormed:
RMI 04/06/99 1815 146136 6

R TGN

*9904130-07F

Mereury
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’ Form 1: Inorganic Analyses Data Sheet

9G Nao.: 95158 Method Type: Total Metals

[Sample ID: 9505158-03 [Client ID: BLDGS30-EASTUI |

Contract: BRKL00297 Lab Code:  GEL Case No.: SAS No.:

[Matri: SO | Date Received: 5/6/99 Level: LOW C -\ LO

[ Solids: 100.00 | .

Analytical

CAS No. Analyte Concenfration Units C Qual M DL Instriment 1D Run
7429-50-5  Aluminom 892 mekg P 072 TIASI Tace2ICPAES 9905121 :
744D-36-0  Antimony 018 mgkg U P 018  TIA6l Tace21CPAES  990512-1
7440-38-2  Arsenic 050 meke P 026 TIAS| Trace2 ICPAES  990512-1
7440-39-3  Basium 41  mghg P 00l TIAS1 Trace2 ICPABS  990512-1 |
7440417 Berylliom 004 mghg B P 00l TIAS| Trace2 ICPAES ogosiz-i -
7440-43-9 Cadmivm 0.03 " mgkg U P 003 TIAG] TWICPABS, e990s120
7440-70-2  Calcinm 0.6 mgkg B P 076 TJAﬁl Tmc:-_‘ZICPAES- 990513
7440-47-3  Chromium | 17 meke P 004 TIA6] Trace:
7440-48-4 _Coblt 041 mgkg B P 004 A61 Tracs
. 7440-50-8 _Copper - 19 mgkg P 007 <
7439-89-6 Iron 1250 mghkg . - P 082
(7439921 “Lead C 16 mgkg P 012
7‘439-954'-Mamum' 198 " mghs - B P 051 0

(439-96-5 _Mangancsc 313 mgkg . P 004 T
. 7439.97-6 Mercury 00z mgkg U AV 002
7440-0:-0'_  Nickel 088  mphig P 0d0 g
| 7440-09-7 Potassivm 739 mgkg B P 25 990512-1 -
7782-49-2  Selenium 019 mgkg U P 019 'I'.IA61 mc:z__lcmss‘ . '9555‘11{.1.
. 440224  Silver 008 mgkg U P 009 TIAGITrac2 ICPAES 9905121
7440-23-5 Sodiom 71 mgke U P 71 TIAG1 Traced ICPAES -~ 990512-1
7440-28-0  Thollium 055 mgxg U P 055  TIASl Tmci2ICPAES.  990512-1
7440622 Vanadium 21 mgkg B , P 005 TIAGL Trace2 ICPAES  990512-1
7440-66-6 Zinc 24  mgkg ¢ P 005  TIAGl Trace2ICPAES  950512-1

Color Before: . Clarity Before: Texiure:

Color After: Clarity After: Artifacts:

Comments:

(il
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C.0.C. Number
98111211

Brookhaven National Laboratory
Safety and Environmental Protection Division
Radiological Analysis Laboratory

GAMMA RESULTS

Analyzed by: Jean Odin McCabe . 11/13/98
Reviewed by: Robert R. Gaschott '

: Nuclide Actmty -8
Sample 1.D. . Name ©uCifg: | 2% Error
98111211-01 - ci K40 .. 6.81E-06- "

- CO 60 : - B5.60E-07...;

a3

) ':.?';'3 27E 06+
TL-208 T ' :

98111211-02 7 K- s 06
i GO-60 . 7| 8.01E-07::7
- *CD-109 - | . F1.43E-06 |
CS-137 '3.11E-06
TL-208 - 1.42E-07
PB-212 3.25E-07
Bl-214 3.40E-07
PB-214 3.46E-07

AC-228 3.54E-07
TH-232 3.55E-07
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision Jor tomorrow.

fArone

Certificate of Analysis

Sample ID: BLDG830-5P03

Chain of Custody: 1304

Samplc Date: ?.(23/99
Parameter Result Accm*acy Qualifter
Americlum-241 0.0196 0 035 1. - U
Beryllium-7 ~0.0190 02342 U
Cesium-134 -0.0054  0.0252 . - UI—K'

Cesiumn-137..0 uﬁzzszf—,—m—ﬂ 3074

Cobalt-5

Clobalt: o“ﬁmmao:fszro o

'Europlum-l 52
_Europmm—l 34
-Europ1um—1 55

"Gross Alpha
Manganese—-54
Nonvolzatile Bcta
P1utcm1um-23 8
Plutonium-23 9!240
Sodium-22
Strontium-90
Vanadium-48
Zine-65

-0,0213 - 00541 U

This data has been prepared and revicwed in accordance with
General Engineering Laboratories standard operating procedures.

e 2.

P O Bax 30712 « Chatleston, SC 29417

DL -  TUnits .
| 0.0496 . pCiG
' 04024 PCYG
- 0.0369 . pCUG. -
D45 . GG

Lab ID: 9903088-01
Received Date: 3/2/99
Sarople Time: 1030

0.0010 = - 001367 U
001025 00737'_ ~
10,0132 0655 .. UK . 0.1l41
o 0.0671; 0624 UK~ 01211
© 7 p.0850" Lo UK 0.0929)
6687 i /om0 1199791 3/9)
-0.0240.. ~ 002331 S UIK . 5i0.0404 75 pCY - 3/4/99
9.605 - .2.7426 0.7 46729 . pCi 319199
A0 U 0509 - p 173012799
0. Tt K 0242 - ; 3/12/99
00240 00222 UK 0.0414 314199
0.6610 0848 UK 1.87 ; 3/9/99
0.0443 0.0393 - UIK 0.0751 3/4199
C . 0.0919 3/4/99

« 2040 Savage Road = 29407

{B43) 556-B171 » Fax (B43) 766-1178

-1 143796

7144009 -
- 144042
144042
143796

144014
143796
143796

1t



Plutonium-239/240
Saodium-22
Strontium-50
Vanadium-48
Zinc-65 |

= "z
$ 2 .
© a GENERAL ENGINEERING LABORATORIES
% g Q{-J Meering 1oday’s needs with a vision for iomgrrow.
\
Certificaté of Analysis
Sample ID: BLDG830-SP04 Lab ID: 9903088-02
Chain of Custedy: 1304 Received Date: 3/2/99
Sample Date: 22399 Sarnple Time: 10_4; -
Parameter Result Accuracy Qualifier 7 7
Americium-241 00012 . 01239 . U L
Beryllivm-7 -0.0914 0.2477 u .
Cesium-134 0.0233 0.0216 _ UK .
Cesium-137 3.659 0382+
Cobalt-57 -0.0017 -
Cobalt-60 2592
EumplUm-lSZ _ 0.003¢ -~
‘ Eumplum—154 0.0164 -
Europium-1535 0. 0158 Lo
Gross Alpha . 4,900 ,
Mangancse 54 -0.0077,‘ - DU
Nonvolatile Beta 56.8342 . 4l
Plutonmium-238 . -~ 0.1670 .

0.0840

00058 ' 143796“' 

0.4490 0.672 UJK Lo ‘-;,3/9/99' S 144014
0.0009 0.0406 UJ-K = 34Af99. . 143796
0.0294 0.068 U . 3/4/99. 143796

This data has been preparcd and reviewed in accordancs with
General Enginecring Laboratorics standard operating procedures.

F
o

P O Box 30712 = Charleston, SC 29417 - 2040 Savage Road » 29407

(843) 556-8171 « Fax (843) 766-1178

£

R PNeeed e e

19



Certificate of Analysis

Sample ID: BLDG830-5P05
Chain of Custody: 1304 .

Sample Date: 2/23/99

GENERAL ENGINEERING LABORATORIES

Meeting today’s reeds with a vision for tomorrow.

Lab ID: 9903088-03
Received Date: 3/2/99

Sample Time: 1100

DL,

This data has hezn prepared and reviewed in aceordanee with
General Enginecring Laboratories standard operating procedures.

P O Box 30712 « Charleston, SC 29417

« 2040 Savage Road - 29407

(B43) 556-8171 - Fax (843) 766-1178

3/4/99 . .

e e £ e AR i L AT SR

., Bateh -
143796 7 -

304099 . 14379

Parameter - . -Result _ Accuracy Qualifier ‘ - Units .DOA
Americium-241. - i02222 01345 - - . 01412  pQiG. 3499
Beryllium-7 0.1765 0.2453 U 104324 pCI/G - 3/4/99 -
Cesium-134 00049 = 002681  UXK. 0.0416 .pCYG .
Cesium-137 ©5359 05419 -~ 00487 pCiVG . .
Cobalt-57 . 00098 .. 00135 - U . 00244 pCiflG .- 314099 T
Gobalt-60 4765 - -0.4805 = . . 00382,,;7'_.;___7 - 3/4/99 -
.. Euwopium-152. - 0.0014 = -.00736 - UMK - 0.1274 ¢ 4_‘_,_3/4199
. Europiumi-154 -~ . 0.0420 ; 500573 " - UK. . 0.1125 _,,_;_:3/4!99
- ‘Europium<155 © " 0.0157 -.. 40,0543 .- UK .‘.'01032 31499
. Gross Alpha 3938 0824 . 0.675. 311/99.
Mangaricse-54 0.0098 + - 00296+ - UFK 0.0525 Ci 3/4199 7
Nonvolatile Beta 9.755 1.3364 .. 18679 pCi .
Plutonium-238 - 0 0- . U 0.164 .. pCVG - "3/1%99 -
Plutonium-239/240 . 0.0546 0.11 ° 1K 0.164  *. © 3/12/99
Sodium-22 0.0151 0.0205 . UK 0.0402 - ’314,'99
Strontium-90 -0.0379 0.537 UIK 1.39 . 3/9099
Vanadium-48 -0.0176 0.0545 UIK 0.092 !, 3/4/99
Zinc-65 0.0454° 0.0814 u; 0.1264 3/4/99

371199 .7 144009

143796 ¢
144014
143796
143796

2(



1D EPA SAMPLE NO.
PESTICIDE ORGANICS ANATYSIS DATA SHEET : '

BLDG 830
BOX DISPOS
Lab Name: GENERAL ENGINEERING LABOR Contrackt: NA
Lab Code: NA Case No.: NA SAS No.: NA 5DG No.: BAG25
Matrix: (soil/water) TCLP Lab Sample ID: 9810625-01
Sample wt/vol: 20.00 (g/mL) mL Lab File ID: 076B7601
% Moisture: decanted: (Y/N) Date Received: 10/;6/95
Extraction: (SepF/Cont/Sonc) SEPF Date Extraéted:10/23/98
Concentrated Extract Volume: 1.00L££) Date Analyzed- 10/28/98
Injection Volume: .= 1.0(ul) ﬁ?“h\ D11Utlon Factor. 1.0

GPC Cleanup: . (Y/N) N .- pH: 7.0 - ;T‘Sulfur Cleanup (Y/N) N

CONCENTRATION UNITS-3L**

CAS NO. _ . . COMPOUND

FORM I PEST oLMO03 . ¢

b (0577



General Engineering Laboratories

Form 1: Imorganic Analyses Data Sheet

SNG No.: BAG25T ‘ Method Type: Total Metals
|Sample ID: 9810625-01 | |Client ID: BLDG 830 BOX DISPOSAL ]
Coqtract: BREKI 00297 ~Lab Code: GEL Case No.: : S5AS No.:
[Matrix;  TCLP | Date Received: 10/16/58 Level: LOW '
|7 Solids: 0.00 |
| ' _ Analytical
CAS No. - Analyte Concentration Unjis C Qual M DL Instrument ID Run
7440-38-2 _ Arsenic 800 pgl U P B00  TIA6l TraceICPAES  981026.1
7440-39-3  Barium 115 pgl B P 50 TIA61 Trace ICPAES ~ 981026-1
744043-9  Cadmium 228 gl U P 228 TIAS! Trace ICPAES  981026-1 R
744047-3 Chromium 529 pgl. B P 14.0 TIA6] Trace ICPAES - 981026-1 - -
7439921 Lead 300 . U P " 300 . TIAGI TraccICPAES . 981026-1
7439976 Mercury B2 pgl B AV 10 - PECVAA
" 7782492  Selenium 504 gL U 504 TIA6] Trace ICPAES ’
7440-224  Silver ' 172 pgl. U ©.172  TIASI Trace ICPAES .
Color Befare: ‘ _ Cl:;,nty Befoi;-e:: o AR o i 'I‘exture
Color After: . Clarity Afters ", . . © i, “Artifacts’
,15-‘2'&?‘:1'1“!:' . .- ST - - -
i
! / .
f
i
ts

: o (g



iD EPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

BLDG 830
BOX DISPCS
Lab Name : GENERAL ENGINEERING ILABOR Contract: NA :
Lab Code: NA Case No.: NA SAS No.: NA S5DG No.: B8As25
.Matrix:' (soi.l/water) TCLP Lab Sample ID: 9810625-01
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: PEST-35
% Moisture; decantéd: (Y/N) = Date Received: 10/16/98
Extraction: (SePf'/Cont/Sonc) SEPF Date Extracted:10/23/98
Concentrated Extract Volume:: 1.00 (mL} Date Analyzed- 10‘/.27./.98_
Injéction Volume-: ‘ .1.0(uL) | _.Dllutlon Factor 10.0 _
GPC Cléanqp: (Y/i\T) N -.pH: 7.0 C _,Sulfur Cleanup (Y/N) N .

e o " CONCENTRATION UNITS: -
cas NO. . _ COMPOUND (ug/L or ug/Kg) UG/L:

FORM I PEST QLMD3 . (

00847



MAR-89-99 @e:a1 PM Fou

. 1D EPA SAMPLE NO.
PESTICIDE ORGANICS  ANALYSIS DATA SHEET ;

BLDGB3O-~
DISPOSAL

Lab Name: GENERAL ENGINEERING LABQR Contract: NA

Lab Code: NA Case No.: NA ’ SaAS ﬁo.: NA 8DE No.: 92708

Matrix: {soll/water) SOIL Lab Sample ID: 8502706-01

Sample wt/vel: 30.0 {(g/mL) G Iab File ID: 030F3001

% Molsture: 4 decanted: (Y/N) N Date Received: 02/13/99

Extraction: (SepF/Cont/Somc) SONC ' Date Extracted 02/23/99

Concentrated Extract Vblume. ~1.00(mkl) ,DatE'Analyzed 03/03/99_ .

Injectlcn Volume: 1. O(uL) S }iDllution Factor. 1 U p

: Sulfur Cleanup:
‘CONCENTRATION UNITS':
T

GPC Cleanup: - . (f/N) N -  .pH} 7.0

CAS NO. COMPOUND - .

2051-24-3dmc-t
319-85-7==5-rx

: Heptacﬁlorﬂepoxlde U
LEndcsulfan 3L 1.
. . U::
~alU= 41-4;---2 1410
33213-65-9 Lliau,
72-54- B~--—4F———4f4‘eDDDﬁ- oy . Srialu
1031-07~-8~------Endosulfan, ultate i : 14U,
50-29-3---~- e g 4 VeDDT SR e : - 1.4|P
72-43-G-=-nmmmmn Methoxyc:ﬁl_or 6§80
53494 -70-5-==-== Fudrin ketone 0.49(J
g8001-356- 2——-‘---Toxa hene - 34.71U
12674=11~Zwm—=~=~ hroclor- Iﬁls 3.5|0
11104-28B-2=mm==" Avoclor-1221 3.5|0
1114-16-5-===-==~ Aroclor-1232 3.5|U
534£68-21-9=+-~--Aroclor- 1242 3.5|U
12672 -28-6~==m—=- Aroclor-1248 3.5]U0
11097 -69-1--~=-—- Aroclor-1254 3.5|0
11096 -B2-5~----~ Aroclor-1260 3.5|0
i B R B ke Chlordana (tech.) 8,7|U0

FORM I PEST OLMD3.0
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MAR—-E4—9% @s:99 PmM P14

Tata File: /chem/VOAR1.i/022499.b/1X313.d

eport Date: 04-Mar-1989 09:49 Fage 1
General Engineering Laboratories, Inc.

7 TARGET COMPOUNDS _

Client Name: Brookhaven National 18-FEB-1999 Client S$DG: 9
_ 2706

Lab Smp Id; 9902706-01 ) Client Smp ID: BLDGA30- -DISPOSAY,
Sample Location: Sample Point:
Sample Date: 02/16/899 Date Received: 02/18/9%
Sample Matrix: Soil ~ © Quant Type: ISTD -
Analysis Type: VOA - Level; LOW

Data Type: MS DATA Operator: RME . SUPER G
Misc Info; [9302706- 01[143127|1|VOA8260/4[|] S = . GRE-

. CONCENTRATION UNITS- D
CAS NO. coapoumn . fug/Liox ug/KG) ug/Kg

74-87- 3—-;-——?;—chloromethane57f°
75~01-4vr~erma-ayinyl: chlcride
74-83~ 9-———v----bromcmethane t

75:00=3==i-rn- --chlordethane = i
75°69~- 4—-—~vf—~-Tr1chloroflucromethane
75~ 35 4-————----1 1= dlchloroethene

qrban?diﬁulfldedm&ﬂnhﬂﬁ@%ﬁ%ﬁﬂ:
mgghx;ene$ ch167 i de Tamvnrmmems | &
tr‘“"‘“Z diCthIDEEhEHEmﬁﬂ TE

-1y 1;
VinylﬁAcgtatq ke
=2 butanona'm=ﬂa

chloroform*ﬁ%yww

o'o;

RRFAN

o
v

'trlchlcroethenEJ
1;2-dichloxepropane s
bromodichloromethans

LYY
&5

i

5
=]
50,
L B0 EATE
2-Chloroethylvinyl: eEHer 5,0 U
~cig-1,3-dic loropropenE'w' BTl B ¢ A
4~ methyl -2- pentanone.--‘.' BlVo| us
108-8B-3---cmmwu- toluene . 5.0l U
10061~D2-6---v-= trans-1,3-dichloropropene 5.0 U
79-00~5mm-nceeem 1,1,2- -triohlorcethane 5,0 u
581 -7B-6-------~ 2- hexanone 5.0 u
127-1B~4---o--- tetrachloroethene 5.0 U
124~4B8-1~wmmmu=-m dibromochloromethane 5.0 U
108-80=-F-~-wc—-- chlorcbhenzene 5.0 U
100-4]-4---ww-m- ethylbenzene 5.0 16)
75-25~2-r-na-—- bromoform 5.0 U
783-34-Fc-c-ono--- 1,1,2,2-tetrachlorcethane 5.0 18]
541-73-1---~--~- 1,3- chhlorobenzene 5.0 u




MAR—-@4—99 @s:5a M P.13

~ata File: /chem/VOAl.i/022499.b/1%X313.d Page 2
2port Date: 04-Mar-1359% 09:49% :

General Engineering Laboratories, Inc.

TARGET COMPOUNDS

Client Name: Brookhaven National 1B-FEB-1999 Client SDG: 92706
Lab Smp Id: 9902706-01 Client Smp ID: BLDGB30- DISPOSAL
Sample Locatdon: Sample Point:

Sample Date: 02/16/95 Date Regeived: 02/18/99

Sample Matrix: Soil ' Quant Type: ISTD.

Analysis Type: VOA ] Level: LOW :
Data Type: MS DATA Operator: RME SUPER GRP.

Misc Info: [9902706- 01]143127IIIVOA3250/4|||

: CONGENTRATION UNITS: R
CAS NO. ) COMPOUND (ug/L or ug/KG} ug/Kg S o B

106~ 46~7->-Ll+-—1 i Dichlorabenzene
85-50-1------=-~1,2- Dichlorcbenzene i
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for tomorruw, * Laboralsry Certificationg
STATE GEL 53]
FL ER7156/87294 ESI472/m7052
NC 233
NI 7500z 75002
SC 10i20 105%2 .
™ 02534 02934
Client; Brogkhaven Nationai Laboratory
OfR -
Building 51M
Upton, New York 11973-5000
Contact; Ms, Annn Bon
cc: BRKILOG297 Report Date; May 19, 1999 " Page 1of3
Sample ID : BLDGBBO Box D:spusnl
LabID .. . : 9905144501 Lo
- Matdx s = i geg] S
Date Collected i 07115!93
. DntcRa:ewed "05/064’9‘9 :
. Pncnty
_:;_.'.Collector‘- S

Q"-m]l-ﬁel' "7-

Tin

VYanadium

Zine
General Chemistry
Cyanide, Roactlve

Sulfide, Reactive

aint Filter Test

Evaporative Loss @ 105 C
pH -2 itemns

,,,,,

MBL 05/12/99 0923

U ND 266 1015 ugfkg 2.0 148650 |
1 976 298 1010 ugfkg 2.0 MBL 05/10/95 1511 148650 |
10200 433 507 ug/kg 20
12300 98.0 so7 ug/kg 2.0
U ND 00147 250 meg/kg L0 JLP 05/12/99 1135 148505 2
U ND 0.0159 529 mg/kg L0 JEN 05/12/99 1515 148814 3
pass JBK 05/11/99 1245 148824 4
6,00 1.00 1.00 wiSh 1.0 05/17/99 1655 149341 §
7O posoniz: Cudeson, ST - 2000 S s -2 | AR A

(K47) 556-B171 « Fax {K43) 766-1174

ﬁ Printed g recychal papur. *9905144.0) =



v ENG,
A .
'3 o GENERAL ENGINEERING LABORATORIES
- -\ Mecting today's needs with d vision for tomorrow, Labaratery Certificatlons
7 - > Lo STATE GEL EPI
‘@O "3\ : FL EBTISS/B /294 EX74Tu/E7438
U rorie™ NC n
H oo 19007
5C 10120 1052
™ 02934 o934
Chent; Brookhaven National Laboratory
OER .
. Building S1M
Upron, New York 11973-5000
Contact; Ms. Anna Bou
cc: BRKLOO297 _ _ Report Daw: May 19; 1599 _ Pags 203
. SamglelD - . {BLDGE30BoxDisposd .. | ;
S ©786 . 00000 0100
perature . - a0 233 0 gl00 - 6100

o llovin i procaduges werepertod: -

T
wa e A
M4 1 BPASO9S T
Ms - EPA3SSO ..
M6 - ’ o . §Wad69045C
M7 S . 'EPAB?SD
Nates: - ‘
The qualifiecs in this report are defined a3 follows: , ) :
ND Indicates thal the anialyts was not détested at a conecnwatdon greater than the detection 1imit, :

J indicates presencs of analyte at a concentration less than the reporting limil (RL) and greater than the detection Jimit L),
U indicatex thar the analytc was nat defected at a concentration greater than the detection limit
* indicares that a quality consral analyte recovery Is outsids of specified acceptanes edreria,

Data reported in mass/mass ugits {s reported as "dry weight!'.
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1A ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

_ ) BLDG 830 BOX
Lab Name: GENERAY, ENGINEERING LBRBOR Contract: NA

Lab Code: Na '~ Case No.: NA SAS No.: NA SDG No.: 8A625
Matrix: (soil/water) WATER Lab Sample ID: 9810625-oi
Sample wt/vol: 5.000 (g/ml) ML ' Lab File ID: 8G418
Level: (low/med) LOW Date Received: 10/16/98

% Moisture: not dec. Date Anaiyzed 10/29/98
GC Column: DB-624 - ID: 0.25 .(mm) o Dllutlon Factor-i

CONCENTRATION‘UNITS
ug/Lior} A )

CAS NO.
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1B ' EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET A

' BLDG 830 BOX
Lab Name: GENERAL ENGINEERING LABOR Contract: NA TS TERA,

Lab Code: NA Case No.: NA SAS No.: NA
Matrix: (soil/water) TCLP ' © Lab Sample ID: -‘951:0525'5'()‘1
Sample wt/vol: . 100.0 (g/mL) ML La;_bFile _ng 1Q511 ’
Level: _(iow-/med) LOW -~ Date Rgcéiﬁéd& 10/16/98

% Moisture: decanted: (Y/N) 'D;ite Ext‘:rac-:-f‘.'e&::ulfo/z:L/sa‘

anceritrated Extract Volurﬁe: 1.00 (mL})" '

. Injection Volume

pyridine =
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Certificate of Analysis

Sample ID: 9810625-02 © . LabID:QCss4825
Chain of Custody: Received Date: 10/24/98 -

0/24/98, .. - '

. SampleDate

Forum 24T

PR

fum-48 :

This data has been prepared and reviewed in sccordance with
General Engineering Laboretories standard operating procedures.
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