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1. INTRODUCTION

The 48-acre David Witherspoon, Inc. (DWI) 1630 Site operated as an unregulated industrial landfill and
scrap yard. The Tennessee Division of Superfund (TDSF) closed the landfill in 1974. During the period
of operation, the site received solid and liquid wastes from salvage and industrial operations. The site
consists of five separate tracts of land including a small portion located across the Norfolk Southern
Railroad track. The landfill occupies approximately 5 acres of the site, and roughly 20 acres of the 48
acres contains surface and buried debris associated with the DWI dismantling business operation.
Beginning in 1968, the state of Tennessee licensed DWI to receive scrap metal at the DWI 1630 Site,
contaminated with natural uranium and enriched uranium (235U) not exceeding 0.1 percent by weight
(TDSF 1990). The U.S. Department of Energy (DOE) has agreed to undertake remedial actions at the
DWI 1630 Site as specified under a Consent Order with the Tennessee Department of Environment and
Conservation (TDEC) (Consent Order No. 90-3443, April 4, 1991), and as further delineated by a
Memorandum of Understanding (MOU) between DOE and the State of Tennessee (MOU Regarding
Implementation of Consent Orders, October 6, 1994). The soil and debris removal at the DWI 1630 Site
is being performed by Bechtel Jacobs Company LLC (BJC) on behalf of the DOE. Remediation consists
of removing contaminated soil and debris from the DWI 1630 site except for the landfill area and
repairing the landfill cap.

The DWI 1630 remediation waste that is being disposed at the Environmental Management Waste
Management Facility (EMWMEF) as defined as waste lot (WL) 146.1 and consists primarily of soils and
soil like material, incidental debris and secondary waste generated from the excavation of debris and soil
from the DWI 1630 site. The WL 146.1 includes soil, soil like material (e.g., shredded or chipped
vegetation, ash), discrete debris items (e.g., equipment, drums, large scrap metal, cylinders, and cable)
and populations of debris type items (e.g., piles of bricks, small scrap metal, roofing material, scaffolding,
and shelving) that are located throughout the DWI 1630 site. The project also generates an additional
small volume of secondary waste [e.g., personal protective equipments (PPE), and miscellaneous
construction waste] that is bagged and included in bulk soil shipments to the EMWMEF. The Waste
Acceptance Criteria (WAC) for the EMWMEF does not allow for material that does not meet the Resource
Conservation and Recovery Act (RCRA) Land Disposal Restrictions (LDRs). The waste being excavated
in certain areas of the DWI 1630 site contained soil that did not meet RCRA LDR criteria; therefore this
waste had to be segregated for treatment or alternate disposal offsite.

2. PURPOSE

This document identifies the approach taken by the DWI 1630 project to further characterize the areas
identified during the Phase II Remedial Investigation (RI) as potentially containing RCRA-characteristic
waste. This document also describes the methodology used to determine excavation limits for areas
determined to be RCRA waste, post excavation sampling, and the treatment and disposal of this material.



3. SITE RCRA CHARACTERIZATION AND EXCAVATION

3.1 REMEDIAL INVESTIGATION APPROACH AND RESULTS

A draft Phase II Rl/feasibility study (FS) report (DOE 1999) was prepared for the DWI 1630 Site to
describe the nature and extent of contamination and evaluate remediation options. During the field work
to support the RI, numerous samples of debris piles, surface and subsurface soils, groundwater, and
surface water were collected and analyzed for a full spectrum of analytical parameters that included
radioactive contaminants, polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), metals, Toxicity Characteristics Leaching Procedure (TCLP)
metals and organics, and dioxins/furans in an effort to characterize the site wastes and explore treatment
and disposal options for these materials.

The RI TCLP samples were collected from biased locations. Known areas of surface contamination on the
DWI 1630 site (i.e., the debris piles) were sampled based on visual contamination indicators (e.g.,
visually stained soil, under waste piles, other suspect areas, etc.). Consequently, the TCLP data obtained
can be considered representative of the areas most likely to contain RCRA-characteristic waste. This data
indicated RCRA contaminants were generally below RCRA regulatory limits across the site (see WL
146.1 profile), with the exception of elevated lead and/or cadmium levels at 15 locations. Figure 1 shows
the hotspot areas in relation to the rest of the DWI 1630 Site. Table 1 shows the RCRA TCLP results for
areas where the regulatory limits were exceeded and the coordinates for each of the fifteen (15) locations.
The regulatory limits are 5 mg/L for lead and 1 mg/L for cadmium. These 15 locations were identified in
the field by a licensed land surveyor and the areas roped off or otherwise identified as suspect RCRA
areas. The remaining soils were considered suitable for excavation and subsequent disposal at EMWMF.
A complete listing of results from all TCLP samples obtained during the Phase II RI (DOE 1999) can be
found in Volume 2 of the subject report, Table J-49.
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Table 1. DWI 1630 RI RCRA TCLP Exceedances

Hotspot | Location ID Sample ID Trench No. Northing Easting TCLP Results
(exceedances only)

1 DB-05 D1630DB005 1 582201.64 258143441 | Lead 7.67 mg/L

2 DB-09 D1630DB010 1 582115.12 2581807.22 | Lead 19.1 mg/L
Lead 12.0 mg/L,

3 DB-019 D1630DB021 21 581524.47 2581487.56 | Cadmium 4.88 mg/L

4 DB-019 D1630DB024 20 581605.47 2581544.25 | Lead 9.17 mg/L

5 DB-020 D1630DB027 4 581260.99 2581224.19 | Cadmium 1.52 mg/L

6 DB-026 D1630DB034 3 582162.87 2581059.92 | Lead 11.2 mg/L

7 DB-027 D1630DB035 1 582262.33 2581190.61 | Lead 22.4 mg/L
Lead 56.6 mg/L,

8 DB-028 D1630DB036 1 582307.76 2581163.17 | Cadmium 6.81 mg/L

9 DB-029 D1630DB038 10 582635.11 2581101.23 | Lead 8.97 mg/L,
Lead 10.4 mg/L,

10 DB-031 D1630DB040 8 581965.52 | 2580878.27 | Cadmium 14.3 mg/L
Lead 13.9 mg/L,

11 DB-031 D1630DB041 11 581948.29 | 2580868.86 | Cadmium 12.8 mg/L
Lead 6.77 mg/L,

12 DB-031 D1630DB042 4 581973.35 2580927.66 | Cadmium 18.4 mg/L
Lead 12.7 mg/L

13 DB-032 D1630DB043 2 581712.56 | 2580850.04 | Cadmium 11.5 mg/L
Lead 668.0 mg/L

14 DB-033 D1630DB044 3 581942.81 2580673.1 | Cadmium 1.48 mg/L
Lead 7.22 mg/L

15 DB-033 D1630DB045 8 582034.44 | 2580805.59 | Cadmium 13.6 mg/L

ID = Identification
RCRA = Resource Conservation and Recovery Act of 1976

RI = Remedial Investigation

TCLP = Toxicity Characteristics Leaching Procedure

3.2 VERIFICATION OF RI RESULTS

A sampling and analysis plan (SAP) was prepared to support collection of additional analytical data from
the 15 hotspots. The materials sampled included soil and/or soil-like material. Because of the biased
nature of the original RI sampling effort, additional samples were necessary to bound the hotspot areas.
The analytical data generated from the SAP was used to either confirm that:

e RCRA regulated soils or soil-like materials were not present;
o the lateral extent of RCRA contaminated soils or soil-like materials was adequately bounded; or

o RCRA regulated soils or soil-like materials were present, were not been bounded in all areas, and
that the collection of additional data was required.

Nine additional samples were initially collected at each hotspot location. A co-located core sample was
collected at the coordinates of the original RI sample, and the remaining eight samples were located in a
2-tiered pattern around the original sample location. Individual core samples were obtained down to 2-
feet (i.e., the expected final excavation depth).

A total of 143 TCLP lead and/or cadmium samples were obtained for the initial confirmation and
bounding sampling event of the 15 hotspot areas. Only TCLP lead and/or cadmium were analyzed due to
previous characterization which determined the absence of other TCLP metals and organics above RCRA
characteristic limits at these 15 locations. For complete SAP details and information, refer to Appendix A.



Three locations (HS-03, HS-05 and HS-09) were determined to not contain RCRA-characteristic waste.
Three other locations (HS-01, HS-02 and HS-07) were determined to be sufficiently bounded by the
initial sampling event to allow excavation boundaries to be established. The remaining nine locations
required additional bounding samples to define the limits of RCRA-characteristic material. The additional
sampling locations were selected based on a number of factors including a visual examination of the soils,
and the use of a hand-held X-Ray Fluorescence Spectrometer in an attempt to establish trends in total
metal concentrations in the surface soils. An additional 61 TCLP lead and/or cadmium samples were
collected at the remaining nine locations before excavation boundaries could be determined. All of the
TCLP sample results that were obtained to confirm and/or bound the 15 RCRA hotspot locations can be
found in Appendix A, Table A-1.

3.3 RIMMER PROPERTY CHARACTERIZATION

Part way through the remediation project at 1630, an additional area of radiological contamination was
found off the 1630 property on the adjacent Rimmer property. To provide waste characteristic
information, 14 surface soil (0-6 in) samples and three composite soil samples taken during installation of
three test pits were collected and analyzed for a variety of analytes including TCLP for metals and
organics (samples D1630RIMO1-17).

Table A-2 contains TCLP lead results. All other TCLP results were below regulatory limits. Three
sample results exceeded RCRA levels for lead, D1630RIMO07, 11, and 06. The TCLP lead result at
location 6 was 48.7 mg/L. This result was so unusual and there was no evidence of different material at
the location that the location was resampled (D1630RIM18) using a 2-ft core which is more
representative of the material to be excavated. At the same time, four 2-ft core samples were taken 5 feet
from location 6/18 to bound any RCRA waste in case it was present. Table A-2 presents the results from
the 5 additional samples (D1630RIM18-22). Sample 18 had a TCLP lead result of 0.057 mg/L. This
result replaced the result from location 6 in all statistical analysis. One of the new samples, location 22,
had a RCRA level exceedance at 9.2 mg/L.

All original Rimmer results (except location 6) and the five new results were evaluated for compliance
with RCRA. The UCL-90 was calculated to be 3.97 mg/L using the most conservative distribution
assumption, pert Beta. The UCL-90 of the mean is below the RCRA TCLP level of 5 mg/L. Therefore,
the Rimmer waste was determined to not be RCRA-characteristic waste. Appendix C presents the
statistical evaluation details.

3.4 EXCAVATION BOUNDARY DETERMINATION
The initial excavation boundary approach was to:

1. use the analytical characterization data to bound the hotspot where all additional data points were
in compliance [i.e., upper confidence level (UCL)-90<5 mg/L for lead and <1 mg/L for
cadmium],

2. to collect additional bounding data where the sample results were increasing, and

3. to use over-excavation techniques of high analytical results (i.e., >5 mg/L for lead and >1 mg/L
for cadmium) in certain areas to render the remaining soils compliant as defined by the UCL-90.

The data results for hotspots HS-01 and HS-07 were straightforward and the excavation areas for these
hotspots defined considering the highest TCLP failures, and then evaluating the remaining data points and
comparing the UCL-90 to the regulatory limit. Although data points over 5.0 mg/L lead or 1.0 mg/L
cadmium remained in these areas, the UCL-90 for soil that remained in HS-01 and HS-07 after the
highest data failures were excavated were in compliance with RCRA regulatory requirements and could
be disposed in the EMWMF.



The remaining hotspots were not as amenable to selective removal of TCLP failures and subsequent hand
drawing of boundaries. As a result, a contouring method was determined to be the most technically
feasible option to determine excavation boundaries within the hotspots areas. The approach involved
determining the average concentration of the fifteen hotspot areas so that the UCL-90 for TCLP lead for
the whole site was approximately the same as the conservative UCL reported in the profile
(approximately 2.1 mg/L). Based on recalculation of the UCL-90 with the original sample results and 15
additional bounding sample values inserted for the hotspots, a value of 2.7 mg/L produced a UCL-90 of
2.1 mg/L [using nonparametric distribution and a 90% Chebyshev (Mean, Sd) UCL]. For example, the
resampled results for HS-02 (not including the original RI TCLP sample failure) were plotted and surface
contours of concentration with 1 mg/L contours generated up to 10 mg/L for lead. These contours were
then imported into ArcGIS and overlaid on the original base map showing HS-02. The area of each
contour up to 10 mg/L was then determined using toolsets in ArcGIS. For the 1 mg/L contour, an
approximate area was defined since the original contour was exceedingly large; reducing the contour size
would result in a more conservative calculation of the weighted average concentration. Once areas for
each contour were determined, the average concentration in the contour (e.g., 1.5 mg/L as the average
between the 1 mg/L and 2 mg/L contour lines) was multiplied by the contour area (e.g, 1.5 mg/L x 1
mg/L contour area, 2.5 mg/L x 2 mg/L contour area, etc.). The resulting area times concentrations were
then summed and divided by the sum of the contour area (1 through 10 mg/L) to get the weighted average
for the area. The resulting weighted average, up to the 10 mg/L contour line, was 2.1 mg/L, meeting the
UCL-90 represented in the WL 146.1 profile. HS-02, -04, -06, and -08 were evaluated using this
methodology.

Due to the potential large volumes of RCRA soils associated with the above contouring method for HS-
10 through 15, an alternate contouring approach for these hotspots was used. This approach consisted of:

1. The area calculations and hotspot contours would be conducted using all the excavation site data.
The original 27 site samples plus the results from HS-01 through 04 and HS-06 through 15 would
be used in calculating the UCL-90 demonstrating compliance with RCRA limits for lead and
cadmium.

2. The acceptable UCL-90 for lead would be at a maximum value of slightly over 3.0 mg/L for lead.
However, the actual excavation contours would also be impacted by additional criteria to ensure
sufficient excavation of RCRA material, as follows:

e The maximum allowable weighted average-concentration for HS-10 through 15 would be
the TCLP RCRA lead limit of 5 mg/L.

o The maximum allowable concentration contour that could remain for HS-10 through 15
would be at 2.5 times the TCLP RCRA limit for lead, or the 12.5 mg/L contour.

3. The same criteria was used to determine cadmium areas (i.e., 2.5 mg/L TCLP limit on excavation
contour and 1 mg/L upper limit on the weighted average-concentration left at the hotspot).

Excavation contours for HS-10 through 15 are provided in Appendix B. It should be noted that for HS-01
through 09, lead was the contributor for final contour excavation limits while for HS-10 through 15
cadmium was the main contributor to the contour excavation limits. All final hotspot excavation area
packages are contained in Appendix C.

3.5 EXCAVATION

After each excavation boundary was established, a minimum of 2-feet of contaminated soil within the
hotspot area boundaries was excavated. After the 2-foot of excavation, a visual indicator was used and if a
natural soil composition (e.g., clay, etc.) with no evidence of visual staining was visible, the excavation
continued for an additional 3-6 inches and then stopped. At this point, the remaining soil under the
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excavation (and outside the hotspot borders) could be considered non-RCRA material. However, for
hotspot areas that after the initial 2-feet of contaminated soil had been excavated the remaining soil still
appeared contaminated due to staining, unchanged soil composition, etc., the excavation continued until a
natural soil composition was discovered.

Across the site, all potential RCRA-characteristic items such as circuit boards, lead items, etc., were
removed per the DWI 1630 Anomaly Detection Plan.

3.6 POST-EXCAVATION SAMPLING

The excavated potentially RCRA characteristic soil was staged in windrows or piles pending further
sampling to confirm that treatment was needed. The excavation spoils from HS-01, HS-02, HS-04, HS-
06, HS-07 and HS-08 were initially staged in windrows and sampled. The results are shown in Appendix
A, Table A-2 and indicate that the waste exceeded RCRA regulatory limits. The remaining hotspots were
excavated and all excavation spoils were subsequently commingled and mixed thoroughly to prepare for
treatment. Large debris was removed from the pile by raking. Residual soil was shaken/cleaned off the
debris back into the soil pile. The debris was shipped to the EMWMF with other non-RCRA soils. The
pile was reconfigured into a flat pile approximately 90 ft by 90 ft and 2 ft deep. A round of sampling for
TCLP analysis was then performed. Eleven composite samples consisting of four grab samples each were
collected and analyzed for TCLP and total lead and cadmium. Gamma spec analyses were conducted on
the samples with U-238 results varying from not detected to 9.2 pCi/g. The laboratory results are shown
in Appendix A, Table A-3. The TCLP and gamma spec results illustrate that the pile was well mixed as
the results were similar between samples.

4. TREATMENT

Because the soils excavated did not meet LDRs, some form of treatment would be needed prior to
disposal, either at a location onsite or at the Energy Solutions disposal cell. Treatment goals were
established to meet the regulatory levels of 5 mg/L lead and 1 mg/L of cadmium from TCLP tests.
Considering that metals are easily treated by stabilization, an EPA-recognized treatment technology, it
was determined to be considerably more cost effective to treat the material at the site and dispose of it at
EMWME. BJC first procured the services of a technical advisor from Metals Treatment Technologies
(MT2). MT2 then performed a treatability study to determine the material to add to the soil to prevent the
leaching of lead and cadmium. The study was followed by the development of a work plan and then
implementation of the remedy. The soils were sampled after treatment and a small portion of the soils had
to be retreated to meet the required regulatory levels. The soils were then sampled again. Once all
regulatory levels had been met, the soils were disposed in the EMWMEF.

4.1 TREATABILITY STUDY

In August of 2007, BJC and Restoration Services Inc. personnel collected a representative composite
sample of soil from the soil stockpile in a five-gallon plastic bucket. Before testing, the sample was
transferred to a plastic bag and blended to ensure a homogeneous mixture. At the MT2 laboratory, the
sample was analyzed and treated with ECOBOND® to determine the appropriate mixture of produce to
soil to meet the treatment goals. Two mixtures were tested. Table 2 illustrates the treatability study
results which led to the concluding mixture. Lead and cadmium TCLP concentrations dropped by at least
90% after treatment during the study with ECOBOND® Pb/Cd. The selected concentration was 3 % by
weight of each ECOBOND® Pb and Cd (total of 6% by weight).



Table 2. Treatability Study Results

ECOBOND® Untreated TCLP | Treated TCLP Pb | Untreated TCLP Treated TCLP
Pb/Cd Pb (mg/L) (mg/L) Cd (mg/L) Cd (mg/L)
Formulation
(weight %)
3.0 79.8 1.3 2.95 0.81
6.0 79.8 04 2.95 0.04

TCLP = Toxicity Characteristic Leaching Procedure




4.2 SOIL TREATMENT WITH ECOBOND®

Lead and cadmium contaminated soil stabilization treatment was performed at the site on October 25 and
26, 2007. About 600 cy of soil was treated with 25 tons of ECOBOND® Cd and 23 tons of ECOBOND®
Pb using a CAT 330 excavator to mix the soil. A small portion (3 to 5 tons) of the ECOBOND® Pb was
withheld for retreatment, if needed. Due to the reactivity of the ECOBOND® Cd with water, none of that
material was withheld. To determine if treatment goals were met, 11 composite samples made of four
grab samples, were collected on a grid pattern and analyzed for TCLP Pb and Cd. The initial post-
treatment results are presented in Table 3. The shaded values show samples results that are above the
regulatory levels. A small part of the pile was not sufficiently treated to meet the Cd goals so BJC
retreated only that portion of the pile with 900 pounds of hydrated lime, under the advice of MT2, on
November 13, 2007. The reason for not reaching the treatment goal was likely to be incomplete mixing.
The remaining ECOBOND® Pb was added to the soil that was sufficiently treated only for disposal.

Table 3. Initial Post-Treatment Sampling Results

Sample ID TCLP Pb (mg/L) TCLP Cd (mg/L)
D1630RCRAPL5-12 0.04U 0.31
D1630RCRAPL5-13 44 13
D1630RCRAPL5-14 2.8 1.1
D1630RCRAPL5-15 0.52 0.39
D1630RCRAPL5-16 0.04U 0.01U
D1630RCRAPL5-17 0.04U 0.01U
D1630RCRAPL5-18 0.04U 0.01U
D1630RCRAPL5-19 0.04U 0.01U
D1630RCRAPL5-20 0.04U 0.02B
D1630RCRAPL5-21 0.04U 0.01U
D1630RCRAPL5-22 0.04U 0.01U

ID = Identification
TCLP = Toxicity Characteristic Leaching Procedure
U = Below detection limits



4.3 CONFIRMATION OF PROJECT CLEANUP GOALS

After retreatment, the residual pile was again spread out to a depth of approximately 2 ft and sampled in a
grid pattern. Initially 8 grab samples were collected on November 15, 2007 and again, 10 grab samples
were collected on January 25. All sample results were below regulatory levels. The results are presented
in Appendix D. The TCLP Pb results varied from non-detect to 0.72 mg/LL and the TCLP Cd results
varied from non-detect to 0.44 mg/L. The vendor provided a final treatment report (Appendix E).
Environmental compliance certified, based on these results and an evaluation of underlying constituents,
that the soil did not exhibit a characteristic of hazardous waste and complied with the soil treatment
standards as provided by part Rule 1200—1-11-.10(3)(j)3. The WAC profile, Rev. 5 presents the
information and certification necessary to demonstrate that the soil was no longer RCRA-characteristic.

5. DISPOSAL

On March 10-12, 2008, the treated soils were loaded into dump trucks and sent to the EMWMEF for
placement and final disposal. A total of 61 truck loads were used to dispose of the treated soil.
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Analytical Data

A-1



Table A-1. RCRA Hotspot TCLP results

Hotspot Sample ID Lead (mg/L) Cadmium (mg/L)
HSO01 DW1630-HS01-01 3.5 N/A
HSO01 DW1630-HS01-02 1.1 N/A
HSO01 DW1630-HS01-03 13.0 N/A
HSO01 DW1630-HS01-04 3.7 N/A
HSO01 DWI1630-HS01-05 1.9 N/A
HSO01 DW1630-HS01-06 0.70 N/A
HSO01 DW1630-HS01-07 6.4 N/A
HSO01 DW1630-HS01-08 0.34 N/A
HSO01 DW1630-HS01-09 5.8 N/A
HS02 DW1630-HS02-01 7.7 N/A
HS02 DW1630-HS02-02 0.29 N/A
HS02 DW1630-HS02-03 22.4 N/A
HS02 DW1630-HS02-04 20.3 N/A
HS02 DW1630-HS02-05 3.2 N/A
HS02 DW1630-HS02-06 ND N/A
HS02 DW1630-HS02-06D ND N/A
HS02 DW1630-HS02-07 ND N/A
HS02 DW1630-HS02-08 ND N/A
HS02 DW1630-HS02-09 5.90 N/A
HSO03 DW1630-HS03-01 ND 0.30
HSO03 DW1630-HS03-02 0.073 0.48
HSO03 DW1630-HS03-03 ND 0.30
HSO03 DW1630-HS03-04 ND 0.059
HSO03 DW1630-HS03-05 ND 0.31
HSO03 DW1630-HS03-06 0.058 0.26
HSO03 DW1630-HS03-07 ND 0.31
HSO03 DW1630-HS03-08 ND 0.22
HSO03 DW1630-HS03-09 ND 0.16
HS04 DW1630-HS04-01 3.0 N/A
HS04 DW1630-HS04-02 2.5 N/A
HS04 DW1630-HS04-03 6.8 N/A
HS04 DW1630-HS04-04 6.4 N/A
HS04 DW1630-HS04-05 0.51 N/A
HS04 DW1630-HS04-06 0.40 N/A
HS04 DW1630-HS04-07 1.2 N/A
HS04 DW1630-HS04-08 19.7 N/A
HS04 DW1630-HS04-08D 16.1 N/A
HS04 DW1630-HS04-09 0.73 N/A
HS04 DW1630-HS04-10 5.13 N/A
HS04 DW1630-HS04-11 6.94 N/A




Table A-1. RCRA Hotspot TCLP results (Continued)

Hotspot Sample ID Lead (mg/L) Cadmium (mg/L)
HSO05 DW1630-HS05-01 N/A 0.096
HSO05 DW1630-HS05-02 N/A 0.018
HSO05 DW1630-HS05-03 N/A ND
HSO05 DW1630-HS05-04 N/A 0.021
HSO05 DW1630-HS05-05 N/A 1.1
HSO05 DW1630-HS05-06 N/A 0.62
HSO05 DW1630-HS05-07 N/A 0.048
HSO05 DW1630-HS05-08 N/A 0.049
HSO05 DW1630-HS05-09 N/A 0.016
HS06 DW1630-HS06-01 3.1 N/A
HS06 DW1630-HS06-02 3.6 N/A
HS06 DW1630-HS06-03 12.1 N/A
HS06 DW1630-HS06-04 1.4 N/A
HS06 DW1630-HS06-05 0.38 N/A
HS06 DW1630-HS06-06 2.8 N/A
HS06 DW1630-HS06-07 16.0 N/A
HS06 DW1630-HS06-08 1.3 N/A
HS06 DW1630-HS06-09 0.074 N/A
HS06 DW1630-HS06-09D 0.10 N/A
HS06 DW1630-HS06-10 14.9 N/A
HS06 DW1630-HS06-10D 16.1 N/A
HS06 DW1630-HS06-11 6.6 N/A
HS06 DW1630-HS06-12 1.15 N/A
HSO07 DW1630-HS07-01 8.7 N/A
HSO07 DW1630-HS07-02 0.90 N/A
HSO07 DW1630-HS07-03 0.43 N/A
HSO07 DW1630-HS07-04 10.3 N/A
HSO07 DW1630-HS07-05 23.0 N/A
HSO07 DW1630-HS07-06 1.9 N/A
HSO07 DW1630-HS07-07 0.11 N/A
HSO07 DW1630-HS07-08 2.7 N/A
HSO07 DW1630-HS07-09 2.0 N/A
HSO08 DW1630-HS08-01 3.9 0.65
HSO08 DW1630-HS08-02 0.089 0.032
HSO08 DW1630-HS08-03 423 3.6
HSO08 DW1630-HS08-04 36.3 3.8
HSO08 DW1630-HS08-05 5.5 0.49
HSO08 DW1630-HS08-06 18.0 2.1
HSO08 DW1630-HS08-07 0.58 0.080
HSO08 DW1630-HS08-08 0.35 0.14
HSO08 DW1630-HS08-09 0.14 0.045
HSO08 DW1630-HS08-10 2.69 0.637
HSO08 DW1630-HS08-11 0.936 0.305
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Table A-1. RCRA Hotspot TCLP results (Continued)

Hotspot Sample ID Lead (mg/L) Cadmium (mg/L)
HS09 DW1630-HS09-01 0.18 0.052
HS09 DW1630-HS09-01D 0.12 0.051
HS09 DW1630-HS09-02 ND 0.015
HS09 DW1630-HS09-03 0.075 ND
HS09 DW1630-HS09-04 ND 0.0034
HS09 DW1630-HS09-05 0.081 0.010
HS09 DW1630-HS09-06 ND ND
HS09 DW1630-HS09-07 0.36 0.026
HS09 DW1630-HS09-08 0.30 0.0066
HS09 DW1630-HS09-09 ND 0.0050
HS10 DW1630-HS10-01 ND 0.021
HS10 DW1630-HS10-02 0.057 0.021
HS10 DW1630-HS10-03 0.093 0.017
HS10 DW1630-HS10-04 12.4 0.89
HS10 DW1630-HS10-05 15.2 1.6
HS10 DW1630-HS10-06 10.4 0.97
HS10 DW1630-HS10-07 9.6 7.6
HS10 DW1630-HS10-08 4.1 12.0
HS10 DW1630-HS10-09 26.8 5.5
HS10 DW1630-HS10-10 0.688 0.079
HS10 DW1630-HS10-11 14.000 2.86
HS10 DW1630-HS10-12 N/A 0.144
HS10 DW1630-HS10-13 3.33 10.70
HS10 DW1630-HS10-13D 3.10 10.70
HS10 DW1630-HS10-14 1.1 0.161
HS10 DW1630-HS10-15 N/A 0.002
HS11 DW1630-HS11-01 6.6 12.8
HS11 DW1630-HS11-01D 7.9 10.3
HS11 DW1630-HS11-02 67.0 1.6
HS11 DW1630-HS11-03 5.2 11.5
HS11 DW1630-HS11-04 8.0 12.3
HS11 DW1630-HS11-05 13.0 1.2
HS11 DW1630-HS11-06 5.0 0.031
HS11 DW1630-HS11-07 4.7 9.3
HS11 DW1630-HS11-08 18.7 1.6
HS11 DW1630-HS11-09 12.2 0.68
HS11 DW1630-HS11-10 9.14 N/A
HS11 DW1630-HS11-11 19.8 1.47
HS11 DW1630-HS11-12 3.92 12.8
HS11 DW1630-HS11-13 6.88 N/A
HS11 DW1630-HS11-14 0.0406 N/A
HS11 DW1630-HS11-15 2.82 N/A
HS11 DW1630-HS11-16 N/A 0.0714
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Table A-1. RCRA Hotspot TCLP results (Continued)

Hotspot Sample ID Lead (mg/L) Cadmium (mg/L)
HS12 DW1630-HS12-01 3.2 0.26
HS12 DW1630-HS12-02 0.81 0.20
HS12 DW1630-HS12-03 4.7 0.35
HS12 DW1630-HS12-04 48.5 3.6
HS12 DW1630-HS12-05 41.5 3.8
HS12 DW1630-HS12-06 9.3 0.70
HS12 DW1630-HS12-07 33 0.30
HS12 DW1630-HS12-08 5.9 0.31
HS12 DW1630-HS12-09 ND 0.018
HS12 DW1630-HS12-10 0.028 0.017
HS12 DW1630-HS12-11 0.102 0.034
HS13 DW1630-HS13-01 15.9 34
HS13 DW1630-HS13-02 5.6 8.7
HS13 DW1630-HS13-02D 5.7 8.6
HS13 DW1630-HS13-03 16.6 4.0
HS13 DW1630-HS13-04 21.4 6.5
HS13 DW1630-HS13-05 16.1 9.0
HS13 DW1630-HS13-06 12.2 9.5
HS13 DW1630-HS13-07 8.0 8.1
HS13 DW1630-HS13-08 31.0 5.3
HS13 DW1630-HS13-09 26.2 6.6
HS13 DW1630-HS13-10 33.7 4.49
HS13 DW1630-HS13-11 54.5 3.95
HS13 DW1630-HS13-12 0.299 0.15
HS13 DW1630-HS13-13 0.055 0.021
HS13 DW1630-HS13-14 0.0119 0.0018
HS13 DW1630-HS13-15 0.0252 0.001
HS13 DWI1630HS-13-16 0.0129 0.002
HS13 DWI1630HS-13-17 0.0102 0.001
HS14 DW1630-HS14-01 17.7 3.0
HS14 DW1630-HS14-02 0.92 0.085
HS14 DW1630-HS14-03 0.63 0.15
HS14 DW1630-HS14-04 7.6 11.8
HS14 DW1630-HS14-05 40.7 10.1
HS14 DW1630-HS14-05D 58.0 6.5
HS14 DW1630-HS14-06 1.4 0.066
HS14 DW1630-HS14-07 0.033 0.010
HS14 DW1630-HS14-08 2.7 14.0
HS14 DW1630-HS14-09 65.6 8.0
HS14 DW1630-HS14-10A 6.08 12.4
HS14 DW1630-HS14-11A 1650.0 5.02
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Table A-1. RCRA Hotspot TCLP results (Continued)

TCLP TCLP
Hotspot Sample ID Lead (mg/L) Cadmium (mg/L)

HS14 DW1630-HS14-12 1710.0 4.74
HS14 DW1630-HS14-13 1570.0 3.46
HS14 DW1630-HS14-14 1690.0 135
HS14 DW1630-HS14-15 0.644 0.0233
HS14 DW1630-HS14-16 25.8 311
HS14 DW1630-HS14-17 70.2 8.03
HS14 DW1630-HS14-18 N/A 15.1
HS14 DW1630-HS14-19 19.6 137
HS14 DW1630-HS14-19D 20.1 1.51
HS14 DW1630-HS14-20 7.62 0.845
HS14 DW1630-HS14-21 0.0161 N/A
HS14 DW1630-HS14-22 0.0434 N/A
HS15 DW1630-HS15-01 0.13 0.031
HS15 DW1630-HS15-02 0.18 0.047
HS15 DW1630-HS15-03 32 0.24
HS15 DW1630-HS15-04 19.1 3.9
HS15 DW1630-HS15-05 59 5.3
HS15 DW1630-HS15-06 544 5.5
HS15 DW1630-HS15-07 4.0 0.52
HS15 DW1630-HS15-08 18.9 34
HS15 DW1630-HS15-09 63.6 5.0
HS15 DW1630-HS15-09D 55.9 4.1
HS15 DW1630-HS15-10A 6.61 0.751
HS15 DW1630-HS15-11A 19.5 9.31
HS15 DW1630-HS15-12A 344 8.1
HS15 DW1630-HS15-13 5.74 0.766
HS15 DW1630-HS15-13D 5.83 0.567
HS15 DW1630-HS15-14 6.44 0.82
HS15 DW1630-HS15-15 40.2 3.33
HS15 DW1630-HS15-16 39.3 1.94
HS15 DW1630-HS15-17 11.6 1.53
HS15 DW1630-HS15-18 2.69 N/A
HS15 DW1630-HS15-19 10.9 N/A
HS15 DW1630-HS15-20 0.0178 0.0035
HS15 DW1630-HS15-21 0.0092 0.0011
HS15 DW1630-HS15-22 0.0194 0.0043
HS15 DW1630-HS15-23 281 N/A

ID = Identification
N/A = not analyzed

RCRA = Resource Conservation and Recovery Act of 1976

TCLP = Toxicity Characteristic Leaching Procedure
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Table A-2. Rimmer Property TCLP results

Sample ID Units Lead
D1630RIMO1 mg/l ND
D1630RIM02 mg/l 0.063
D1630RIMO3 mg/1 ND
D1630RIM04 mg/1 ND
D1630RIMO5 mg/1 ND
D1630RIMO06 mg/1 48.7
D1630RIMO7 mg/1 7.0
D1630RIMO8 mg/1 ND
D1630RIM09 mg/1 ND
D1630RIM10 mg/1 0.180
D1630RIM11 mg/1 10.7
D1630RIM12D mg/l ND
D1630RIM12 mg/l ND
D1630RIM13 mg/l ND
D1630RIM 14 mg/l ND
D1630RIM15 mg/1 1.5
D1630RIM16 mg/1 0.150
D1630RIM17 mg/1 ND
D1630RIM18 mg/1 0.057
D1630RIM19 mg/1 0.310
D1630RIM20 mg/1 0.20
D1630RIM21 mg/1 ND
D1630RIM22 mg/1 9.2

ID=Identification

TCLP=Toxicity Characteristic Leaching Procedure
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Table A-3. Initial RCRA Pile Sampling

. TCLP TCLP
Pile Sample ID Lead (mg/L) Cadmium (mg/L)
Pile 1 and 2 D1630-PILE-01 3.63 N/A
Pile 1 and 2 D1630-PILE-02 2.65 N/A
Pile 1 and 2 D1630-PILE-03 13.60 N/A
Pile 1 and 2 D1630-PILE-04 4.95 N/A
Pile 1 and 2 D1630-PILE-05 5.45 N/A
Pile 1 and 2 D1630-PILE-06 11.30 N/A
Pile 1 and 2 D1630-PILE-07 33.40 N/A
Pile 1 and 2 D1630-PILE-08 1.97 N/A
Pile 1 and 2 D1630-PILE-09 10.20 N/A
Pile 1 and 2 D1630-PILE-10 10.20 N/A
Pile 1 and 2 D1630-PILE-11 14.50 N/A
Pile 1 and 2 D1630-PILE-12 17.70 N/A
Pile 1 and 2 D1630-PILE-12D 15.80 N/A
Pile 1 and 2 D1630-PILE-13 14.30 N/A
Pile 1 and 2 D1630-PILE-14 13.70 N/A
Pile 1 and 2 DI1630-PILE-15 54.30 N/A
Pile 3 D1630-RCRA3-16 2.90 0.172
Pile 3 D1630-RCRA3-17 12.50 0.136
Pile 3 D1630-RCRA3-18 11.80 0.345
Pile 3 D1630-RCRA3-18D 13.40 0.344
Pile 3 D1630-RCRA3-19 19.70 0.165
Pile 3 D1630-RCRA3-20 16.00 0.106
Pile 3 D1630-RCRA3-21 5.93 0.093
Pile 3 D1630-RCRA3-22 16.30 0.304
Pile 4 D1630-RCRA4-23 2.36 0.381
Pile 4 D1630-RCRA4-24 33.00 7.790
Pile 4 DI1630-RCRA4-25 5.07 0.541
Pile 4 D1630-RCRA4-26 8.78 0.976
Pile 4 DI1630-RCRA4-27 15.50 1.270
Pile 4 D1630-RCRA4-27D 15.00 1.290
Pile 4 DI1630-RCRA4-28 6.52 0.120
Pile 4 DI1630-RCRA4-29 24.10 0.502
Pile 4 D1630-RCRA4-30 13.40 0.589

ID = Identification

RCRA = Resource Conservation and Recovery Act of 1976
TCLP = Toxicity Characteristic Leaching Procedure
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Table A-4. Final RCRA Pile Sampling

Total TCLP Total TCLP
Sample ID Lead Lead Cadmium Cadmium

(mg/kg) (mg/L) (mg/kg) (mg/L)
D1630RCRAPLS-1 5580 74.4 109 3.1
D1630RCRAPLS-2 7140 79.2 146 3.9
D1630RCRAPLS-3 6940 44.5 140 3.9
D1630RCRAPLS-4 4200 82.5 93.9 3.8
D1630RCRAPLS-5 7840 103.0 118 3.6
D1630RCRAPLS-6 6030 54.1 114 4.8
D1630RCRAPLS-7 11400 79.4 153 3.5
D1630RCRAPLS-8 21400 87.9 496 4.6
D1630RCRAPLS-9 4850 60.0 105 4.8
D1630RCRAPL5-10 6420 119.0 155 34
DI1630RCRAPLS5-11 4420 100.0 105 3.5

ID = Identification

RCRA = Resource Conservation and Recovery Act of 1976
TCLP = Toxicity Characteristic Leaching Procedure
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APPENDIX B

RCRA Hotspot Sampling and Analysis Plan
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1. INTRODUCTION AND OBJECTIVES

This sampling and analysis plan (SAP) has been prepared to support collection of additional
analytical data from the David Witherspoon Inc. 1630 Site (DWI 1630 Site). Biased samples that
were collected during the Phase 1l remedial investigation (DOE 1999), identified fifteen (15)
locations with sample results that exceeded the RCRA Toxicity Characteristics Leaching
Procedure (TCLP) regulatory levels for lead (DOOS) and/or cadmium {(DO06). The materials
sampled included soil and/or soil like debris. Because of the biased nature of the orginal
sampling effort, additional samples will be collected to further characterize these areas. The
collected samples will be un-biased and representative of the soils and/or soil-like debris that
will be excavated from these areas during remedial action at this site. The analytical data
generated from this SAP will be used to either confirm that RCRA regulated soils or soil-like
debris are not present, or if they are, that the lateral extent has been bounded. Alternatively, the
data may indicate that RCRA regulated soils or soil-like debris are present, have not been
bounded in all areas, and that the coliection of additional data is required. This SAP will be
revised to address the collection of any additional data for any RCRA hotspots not bounded

during the initial sampling event.

2. SCOPE

The scope of this plan is limited to obtaining samples from the 15 suspect RCRA hotspots
identified in Table 1. General site background, data quality objectives, analytical methods,
sampling documentation, data management, waste management approach, etc., are provided in
BJC/OR-2338, Sampling and Analysis Plan for the Soil and Debris Rernoval at the David
Witherspoon (DWi 1630} Site, Knoxville, Tennessee, which should be adhered to when
sampling these areas.

3. SAMPLING AREAS BACKGROUND

Extensive data were collected from the DWWl 1630 site during the Remedial
Investigation/Feasibility Study (DOE 1999). This characterization data indicated RCRA
contaminants were generally below RCRA regulatory limits, with the exception of elevated lead
and/or.cadmium levels at 15 locations on the site. Biased sampling techniques were used to

o 'coiiect--thes-e--s-amp}es-.--Fig-u-re--1--s-hows--t-h-e--hotspot..areas..in._ra_l_a_t_ion o the rest of the DWI 1630

Site. Table 1 shows the RCRA TCLP results for areas where the regulatory limits were
exceeded and the coordinates for each of the 15 locations. These locations will be identified in
the field by the civil survey subcontractor and the areas roped off or otherwise identified as
suspect RCRA areas. If sample results indicate that the soils are not RCRA hazardous, these
sreas will be released for remedial action. If sample results indicate the presence of RCRA
hazardous material, additional sampling may be required 10 bound the lateral extent of this
material. Once these areas are bounded by clean sample results, they will be excavated and
the excavated material will be managed separately from the remaining soils on the site. This
SAP covers sampling of the 15 hotspots to ensure that hazardous material is either not present,
or if it is, that it is properly bounded.
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Figure 1. Relation of 15 Hotspots to Rest of DW! Site.
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Table 1. DW! 1630 RCRA Exceedances
Hotspot | Location ID | Sample iD Trench No. | Northing Eastiﬁg _ Commenés
1 DB-05 D1630DB005 1 580501.64 | 258143441 | TCLP Lead 7.67 mg/L
2 DB-09 D1630DB010 1 58211512 | 2581807.22 | TCLP Lead 19.1 mg/L
| TCLP Lead 12.0 mgiL,
3 DB-019 | D1630DB021 21 581524 .47 | 2581487.56 | Cadmium 4.88 mg/L
4 DB-019 | D1630DB024 20 581605.47 | 2581544.25 | TCLP Lead 9.17 mg/l.
_ ' | TCLP Cadmium /1.52
5 DB-020 | D1630DB027 4 581260.99 | 2581224.19  |mgll
6 DB-026 | D1630DB034 3 580160.87 | 2581059.92 | TCLP Lead 11.2mg/L
7 DB-027 | D1630DB035 1 E80760.33 | 2581190.61 | TCLP Lead 22.4 mg/L
- TCLP Lead 56.6 mglL.,
8 DB-028 | D1630DB036 1 582307.76 | 2581163.17 | Cadmium.6.81 mg/L
9 DB-020 | D1630DB038 10 585635 11 | 2581101.23 . | TCLP Lead 8.97 mglL,
- "I TCLP Lead 10.4 mgiL,
10 DB-031 | D1630DB040 8 581965.52 | 2580878.27 . | Cadmium:14.3 mg/L
| | TCLP Lead 13.9 mgiL,
11 DB-031 | D1630DB041 11 581948.29 | 2580868.86. | Cadmium 12.8 mg/L
| . .| TCLP Lead 6.77 mg/L,
12 DB-031 | D1630DB042 4 581973.35 | 2580927.66. | Cadmium 18.4 mg/l
| | TCLP Lead 12.7 mg/L
13 DB-032 | D1630DB043 2 58171256 | 2580850.04, | Cadmium 11.5 mg/l |
| .| TCLP Lead 668.0 mg/L
14 DB-033 | D1630DB044 3 581942.81 | 2580673.1 | Cadmium 1.48 ‘mg/L
| | TOLP Lead 7.22 mglL
15 DB-033 | D1630DB045 8 582034.44 | 2580805.59 | Cadmium 13.6 mg/L
Note: RCRA TCLP regulatory limits for lead = 5.0 mg/L and for cadmium = 1.0 mg/L. | |
6
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4. SAMPLING AND ANALYSIS

The soil sampling proposed in this SAP is intended to further characterize suspect RCRA
areas at the DWI 1630 site. Previous biased sampling at this site identified 15 locations which
contained sample results that exceeded RCRA limits for lead and/or cadmium.

Initially, nine samples will be collected at each hotspot location. The nine samples will be

located in a circular pattern around the civil surveyed location of the hotspot as shown in Figure

2. Samples will be obtained as cores down to 2 ft since this represents the expected final
excavation depth. The extracted soil core from each sampling location will be mixed thoroughly

and a representative subsample obtained for submittal to the laboratory. Pin flags will be placed

by BJC at required sampling locations prior to beginning of sample extraction. Sample numbers

will be recorded on the pin flags and maintained in the field until removed by the resident
engineer or designee. If cores down to 2 # are not possible, the sample location will be re-

located to another point on the perimetér a8 directed by BJC. If refusal due to bedrock is met
B after relocation, a.core of the_available depth will be taken and noted in the logbook. Sample

locations may be modified in the field to avoid debris and/or trees, of if the material to be

sampled is distinctly different from material at the known hotspot location. As-built sample
iocations will be noted in the logbook along with any explanatory notes.

In total, one hundred and thirty-five (135) TCLP lead and/or cadmium samples are ptanned
for the initial sampling event. Additional bounding samples may be required based on analytical
results. Any additional sampling required to bound RCRA areas will be addressed in a revision
to this SAP. Only TCLP lead and/or cadmium, as opposed to all TCLP metals, will be
requested for analysis at all hotspot locations (see Table 2). Previous characterization has
determined the absence of other metals above RCRA characteristic limits at these locations. In-
addition, total metals shall be requested for analysis at hotspot location number 14. Analytical

methods, preservation, duplicate and equipment rinsate blank frequency, and other
requirements are detailed in BJC/OR-2338.
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Table 2. DWI 1630 Sample Numbers and Analysis
Hotspot Sample Analysis
Number Number Lead | Cadmium | Total Metals
1 D1630-HS01-01 through 09 X
27 D1630-HS02-01 through 09 X
3 ...D1630-HS03-01 through 08 X. X
4 D1630-HS04-01 throﬁgh 09 X
5 D1630-HS05-01 through 09 X
6 D1630-HS06-01 through 09 X
7 D1630-HS07-01 through 08 X
8 D1630H308—0“hmugh 09 _ x _ —
9 D1630-HS09-01 through 09 X X
10 D1630-HS010-01 through 09 X X
1.1 D1630-HS011-01 through 089 X X
12 D1630-HS012-01 through 09 X X
13 D1630-HS013-01 through 08 X X
14 D1630-HS014-01 through 09 X X X
15 D1630-HS015-01 through 08 X X
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5. REFERENCES

DOE 1999, Phase Il Rehedia! Investigation/Feasibility Study for the David Witherspoon Inc.
1630 site, Knoxville, Tennessee, DOE/OR!O1—1'802N1&D1, Oak Ridge, TN.
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APPENDIX C

Final RCRA Hotspot Packages

C-1



! UCL8G with | [UCLB0 wio
[ J original data.  original data
Hoispot No. 1Sample No. Analysis Units Result Ordered Results RCRA? poirt point UCL 90 Calculated using Distribution
HS01 DW1630-H301:01 lead mgil. - 3.5 0.34 yes. 8131160541 5907114778 Norma!
HS01 DW1630-HS01-02 inad me/l 1.1 0.7
HS01 DW1630-H501-03 tead mg/L. 13 1.1
H501 DW1B30-HS01-04 fead mgyl. 37 1.9
HS01 DW1630-H501-05 lead mgh. 1.9 3.5
HS01 DW1830-HS01-06 lmad mg/L: 0.7 3.7
HS01 DW1830-HS01-07 lead mgil. | 6.4 58
H&01 DW1830-HS01-08 tead mg/l 0.34 6.4
HSM DW1830-HS01-09 tead g/l 5.8 7.87
HS0t 21630DBG05 lead mog/l 7.67 13 :
Hs02 DW1630-H802-01 lead mg/l 7.7 0.08 yes 22.23640814 21.9035983 Adjusted Gamma
HS02 DW1630-H502-02 lead mg/l. 0.29 0.06 ) : :
H502 DW1630-HS502-03 fead mg/l 22.4 0.06
HE02 DW16830-HS02-04 iead mgil 20.3 0.29
HS02 DW1530-H502-05 lead mgi 3.2 3.2
HS02 DWA1630-HS02-08 lead mg/l - 0.06 59
H502 DW1630-H502-07 lead mgfl. - 0.08 7.7
H302 DW1630-HS02-08 lead mg/t. - 0.08. 19.1
HS02 DW1830-H502-09 iead me/l 59 20.3
HS02 {D1630DB010 lead moiL - 19.1 22.4 : _ _
HS03 DW1630-HS03-01 cadmium mg/t. 03 . 0.059 -no 2115837207  0.320707606.90% Chébyshav (Mean, Sd}, Normat
HS03 DW1630-HS03-02 cadmium mofl 0.48 0.18 o ' : : :
HB03 DWH1830-HS03-03 cadmium mg/l 0.3 0.22
HS03 DW1830-HS503-04 cadrmium mg/l. 0.058 ¢.26 -
H503 DW1630-H503-05 cadmium mgh 0.31 0.3
H503 DW1630-HS03-06 cadmium mg/l 0.26 0.3
HS03 DW1630-H503-07 cadmium mig/L 0.31 0.31
H303 DW1630-HS03-08 cadmium mg/t 0.22 0.31
H803 DW1630-HS03-09 cadmium mgfl. 0.18 0.48
HS03 D16300B021 cadmium mg/L 4.88 4.88 ]
HS503 DW1630-H503-01 lead mg/L 0.08 0.058 no 483673556 0.083301578|90% Chebyshev (Mean, 8d}, Normal
HS03 DW1630-H503-02 lead mg/L {.073 0.06
H503 DW1630-HS03-03 lead mag/l 0.08 0.06
HS03 DW1830-H503-04 iead mg/L 0.06 0.06
H303 DW1830-H503-05 lead eyl 0.06 0.08
HS03 DW1630-HS03-06 lead myg/t 0.058 0.06
HS03 DW1630-HS03-07 lead mg/l 0.06 0.08
HS03 DW1630-H503-08 lead mg/l. 0.06 0.06
H503 DW1630-HS03-08 tead mg/L. 0.06 0.073
H303 iD1630DBG21 lead . mg/l. 12 12 o i o
HS04 DW1830-H504-01 load myght. 3 04 - yes 924058642  9.049312971 Adjusted Gamma
H304 DW1630-HS504-02 lead mg/l. 25 0.61 RN L : o o
H804 DW1630-HS04-03 tead mgy'L. 6.8 073
HS04 DW1630-H504-04 lead mg/L 6.4 1.2
HS04 DW1630-HS04-05 lead mgiL 0.51 25
HS04 DW1630-HS04-06 lead mgfl. 0.4 3
HE04 DW1630-H504-07 fead ma/l 1.2 6.4




UCL20 with  |UCLBO wio
original data  |original data

Hotspot Mo. Sampte No. Analysis Units Result Ordered Results RCRA? point poin LJCL 90 Calculated using Distribution
H504 DW1630-H504-08 lead mol ‘ 197 6.8 : ' : : B
H504 DW1B30-HS04-09 lead mg/t - 0.73 9.47
HS04 0183008024 lead mg/t 9.17 19.7 - :
1HS05 DW1630-HS05-01 Icadmium mg/l 0.096 0.016 no 0.869407327 | 0.603415831|90% Chebyshev (Mean, Sd}
H505 DW1630-H505-02 cadmium mg/L 0.018 0.018 ;
H305 DW1830-HS05-03 cadmiun mao/l. 0.02 Q.02
HS05 DW1630-HS05-04 cadmium mg/L 0.021 0.021
H505 DWA1830-H505-05 cadmium mg/l. 1.1 0.048
HS05 DW1630-HS505-06 cadmium mg/L 0.62 0.049
H505 DW1630-HS05-07 cadmium mg/l 0.048 0.096
HE805 SW1B30-HS05-08 cadmium mag/ll. . 0.049 0.62
505 DW1630-H505-09 cadmium mg/L 0.016 1.1
H505 D+630D8027 cadmium tg/L 1,52 1.52
HS06 DW1630-HS506-01 lead mg/l 3.1 0.1, - yes 8969007371 ~ 8.340315378 Adjustéf} Gamma
HS0B DWW 630-HS06-02 lead mgft 3.6 0.36 “ 2
H506 DW1630-HS06-03 lead mg/l. 12.1 1.3
HS06 DW1630-HS06-04 lead mg/L 1.4 1.4
H306 DW1630-H806-05 lead mg/l. 0.38 28
HS06 DW1630-H506-06 tead mg/l 28 3.1
HS06 DW1B30-HS06-07 iead mol 16 38
H506 DW1630-HS06-08 lead g/l 1.3 11.2
HSDE RPW1630-HS506-08D lead mg/t. 0.9 121
HE06 0163008034 lead mg/l 11.2 16 :
HB07 DW1630-H507-01 lead mg/L 8.7 011 yes 14.86621108| 1201123592 Aporoximate Gamma
H507 DW1630-H307-02 lead mg/ll . 0.9 0.43

DW1630-+807-03 {ead mg/L .43 0.9

DWA1630-HS07-04 lead meyl. 10.3 1.9

DWA630-H507-05 lead mg/h 23 2

DWwW1630-H307-08 lead mg/l 1.9 2.7

DW1630-HS07-07 lead me/L 0.1% 8.7

5 DW1530-HS07-08 lead mg/l. 27 10.3

HS07 iDW1630-HEG7-00 lead mg/l. 2 22.4
HS07 |D 163006035 iead mg/l 22.4! 23 .
HS08 DW1630-HS08-01 cadmium me/l 0.65 0.032 yes 3974531161 2.832951081. Adjusted Gamma
HB08 DW1630-H508-02 cadrmiurm mg/iL £.032 0.045 : ! :
1508 DW1630-H308-03 cadmium myy/L 36 0.08
H508 DW1630-H308-04 cadmium mg/l. 3.8 0.14 :
H508 DW1530-H308-05 cadmium mg/t 3.49 0.4% :
HS08 DW1630-H508-06 cadmium mo/l 2.1 0.85 !
H&08 DW1630-HS08-07 cadmium mgft. 0.08 2.1
H308 DW1630-H308-08 cadmium mg/l. 0.14 3.6
HS08 DW1630-HS08-08 cadmium mgfL 0.045 3.8
HS08 D1630DB036 cadmitm ma/l .81 6.81 . :
HS08 |DW1630-HS08-01 lead mg/l S.QJ ¢.089 yes 46,45460535]  38.24992526 |Adjusted Gamma
H508 DW1630-H508-02 lead mg/L 0.08 0.14
+1508 DW1630-H508-03 lead ma/L 423 0.35
HS08 iDW1530-H508-04 laad ma/L 36.3 0.58




UCLI0 wle

UGLE0 with
original data | |original data
Hotspet No. Sample No. Analysis Rasult Ordered Results RCRA? poirt ¢ |point . LCL 90 Caleulated using Distribution
HS08 DW1630-HS08-05 lead mg/L 5.5 3.9 : '
1508 DW1530-HS08-06 lead mig/L. 18 5.5
H508 DW1630-HS08-07 lead mg/L 0.58 18
HS08 DW1630-H508-08 tead mg/L 0.35 36.3
HS508 DW1630-HS08-09 lead mg/L 0.14 42.3
HS08 D1630DB036 lead miyL 56.8 56.6 :
H309 DW1B30-HS08-01 cadmium mgyt. 0.052 £.0034 no 0.626185072 Normal
HS09 DW1630-HS509-02 cadmium mg/l. 0.015 0.005 ; : '
HS809 DW1630-HS08-63 cadmium “mi/l, 0.02 0.0066
303 DW1630-H509-04 cadmium ‘mgll. 0.0034 .01
H309 DW1630-HS08-05 cadmium mg/L. 0.01 0.015
HS09 BW1B30-HS09-06 cadmium myAt. 0.02 0.02
H308 DW1630-4509-07 cadmium mgit. 0.026 0.02
HS08 DW1630-H509-08 cadmium mg/L 0.0066 0.026
HB09 DW1630-H509-09 cadmium mg/l. 0.005 0.0365
HB09 D1630DB038 cadmium mg/l. 0.0365 0.052 : -
H509 DW1830-HS08-C1 {Iead mag/l 0.18 0.06 no 3i672452982| 0.253974878|90% Chebyshev {Mean, §d)
HS09 DW1630-H508-02 tead meyl 0.06 0.06 :
HS09 DW1630-H509-03 iead me/l 0.075 .06
HS09 W1630-H500-04 lvad mg/L 0,08 0.06
H309 DWI1630-H509-05 iead mg/i. 0.081 0.075
H509 DW1630-HS09-06 lead mg/l 0.08 0.081
H508 DW1630-H509-07 lead magy/l 0.36 0.18
HS09 DW1630-H509-08 lead mg/L 0.3 0.3
H309 DW1630-HS09-08 lead mey/L 0,06 0.36
HS09 D1630DB038 lead mg/l. 8.97 8.97 : '
HS10 DW1630-HS510-01 cadmium g/l 0.021 0.017 yas 1236862813 10.46107628 Adjusted Gamma
HS10 DW1630-H510-02 sadmium mg/ll 0.02t 0.021 : 3
H310 DW1630-H510-03 cadmium imgfl. 0.017 0.021
HS10 DW1830-H510-04 cadmium mgiL 0.89 0.89
HS10 DW1630-H510-05 cadmium mgi . 1.6 697
H310 DW1630-HS510-06 cadmium mg/t 0.97 16
HS510 DW1630-HS10-07 cadmium mgft 78 55
HS10 DW1830-HS10-08 cadmium ‘mg/l 12 7.6
H510 DW1636-H510.09 cadmium mg/l- 5.5 12
HS10 D16300B040 cadmium me/L 14.3 143 . ST . : '
H310 DW1630-H815-01 lead mg/L 0.06 0.057 yes 12.58287646,  12.8833641!Normal
HS10 DW1630-HS10-02 lead ma/l 0.057 . 008
H310 DW1630-HS16-03 lead /L 0.093 0.093
HS10 DW1630-HS10-04 iead ma/l 12.4 4.1
H510 DW1630-HS10-05 iead mgfL 15.2 9.6
HS10 DW1630-H510-06 lead mg't 10.4 10.4
HS10 DW163G-H510-07 lead mg/L 9.6 10.4
H510 DW1630-HS10-08 lead mg/L 4.1 12.4
HS10 DW1630-HS10-09 lead ma/l 26.8 15.2 :
HS10 D1630DB040 |lead mgrl 10.4 26.8 : :
HE11 DW1630-HS11-01 cadmium 12.8 0.031 ves 12,68615543:  12.23470063 Approximate Gamma

mg/l




UCLS0 withi  1LCLI0 wio
original data  |original data

Hatspot Nao. Sample No. Analysis Units Result Ordered Resuits RCRA? point point UCL 80 Calculated usirg Distribution
HS11 DW1630-H511-02 cadmium mg/L 16 0.68 i : o
HS11 DW1630-HS11-03 cadrnium mg/t 115 1.2
HS11 DW1630-HS511-04 cadraium ma/l. 12.3 1.6
HS11 DW1630-H511-05 cadmium mg/L 1.2 1.8
HS11 DW1630-HS11-08 cadmium my/l. 0.031 9.3
HS11 DW1630-H511-07 cadmium mg/l. 9.3 11.5
HS11 DW1630-HS11-08 cadrmium mg/L: 1.6 12.3
HS511 DW1630-HS11-08 cadmium mgfl: 0.68 2.8
HS11 163008041 cadmium ma/l. 128 12.8 )
HS1t [DW1B30-HE811-51D lead mg/l 7.9 4.7 ves . 24.247519] 26.16639329|Approximate Gamma
HS11 DW1530-H81¢-02 lead mg/L 67 5 :
H511 DWH1630-H511-03 lead mo/L 5.2 5.2
HS11 DWI1B30-H511-04 lead mg/L. 8 7.8
HS1 DW1630-HS511-05 lead mo/l 13 8
H311 DW1630-HS11-06 lead mgy/L 5 12.2
HE17 BW1630-H811-67 lead mg/l 47 13
H511 DW1630-H511-08 lead mo/l 18.7 13.9
HS 1 DW1630-H511-09 lead mo/L. 12.2 18.7
HEt D16300B041 lead mg/L 139 67| ' ' -
HS12 DW1630-HS12-01 catdmium mg/t .26 0.018 yes . (7873238276  2.291767989 Approximate Gamma
H512 DW1630-HS12-02 cadmium g/t 0.2 0.2 : :
H512 DW1630-H512-03 cadrium molt. - 0.35 0.26
H&12 DW1630-HM512-04 cadmium mo/l 346 0.3
HS512 DW1630-HS12-05 cadrmium mg/l. - 38 C.31
H312 DW1630-HS12-06 eadmium mg/L 0.7 0.35
HS12 DW1630-HS12-07 cadmium migy/L 0.3 - 0.7
HS12 DW1630-H512-08 cadmium mag/l. 0.3t 36
H512 DW1630-HS812-09 cadmium ma/l 0.618 3.8
H512 D1630DB042 cadmium Imaft 18.4 18.4 ’ ‘ .
H&12 DWI1B30-H512-01 lead ma/l 3.2 0.06 yes - 262193352,  30.41732759 Approximate Gamma
H&12 DW1630-H512-02 lead mg/L 0.81 0.81
H512 DW1630-HS12-03 lead mg/L 4.7 3.2 .
HE12 DW1630-HS12-04 fead /L. 48,5 3.3
HS 12 DW1630-H512-05 tead meyl 415 4.7
HS12 DW1830-H512-06 lead mg/L 9.3 5.9
HSt2 DW1630-H512-07 lead gl 3.3 877
H512 DW1630-HS12-08 lead mg/l 5.9 9.3
Hsiz DW1630-H512-00 lead no/l 0.06 41.5
HS12 0163008042 iead mgiL 6.77| 46.5
HS13 DW1630-HS13-01 cagmium ma/l 34 3.4 yes’ - -B3B1532041 7.519666568 Normal
HS13 DW1630-HS513-02 cadmium mgft . 8.7 4 : :
H513 DW1630-H513-03 cadmium mg/L 4 53
H513 DW1630-H513-04 cadmium g/l 6.5 6.5
HS13 DW1630-H513-05 cadmium mgh. 9 6.6
H513 DW1630-+H513-06 cadmium mg/l 9.5 8.1
HS13 DW1630-H513-07 cademium mgf. 8.1 . 87
HS13 DW1630-HS13-08 cadmium mg/l. 53 9

4




1 : UCLS0 with UCLS0 wio
i original daté  |original data
Hotspot No. 'Samp!e No. Anatysis Units Rasult Ordered Resuits RCRA? point point UCL 90 Calculated using Distribution
HS13 DW1630-H813-09 cadmium mg/L 6.6 9.5 : )
HS513 D1830D8043 cadmium | mglL 1.5 1.5
HE13 DW1B30-HS13-01 lead . mglL 15.9 57 yes 20.00091847) 20.81481161 |Normal
HS13 DW1630-HS13-02D iead mg/l 57 8
HS13 DW1630-HS13-03 lead mg/l 16.6 12.2
H513 DW1630-H513-04 lead mg/l. 21.4 12.7
H513 DW1630-HS13-08 lead mg/L. 16.1 15.9
HS13 DW1630-H513-06 lead mgy/L 12.2 16.1
HS 13 BW1630-HS 1307 lead mg/l 8 16.6
H513 DW1530-H513-08 lead mg/L 31 21.4
HS13 DWA1636-HS513-09 llead mg/t 26.2; 26.2
H513 D1630D8H043 flead o Imgil 127] EXl| :
H314 DW1630-HS14-01 cadmium mgrl. 3 0.0 13.77920367  7.913420432 Adjusted Gamma, Normal
HS14 BW1630-H514-02 cadmium mgyL 0.085 . 0.066 :
HS14 DW1630-H514-03 cadmium mgfi 0.15 0085
HS14 DW1630-HS14-04 cadmium ma/i 1.8 0.15
HS14 DwW1630-HS14-05 cadmium mg/l . 10.1 1.48
HS14 DW1630-HS14-06 cadmium mgy/l. 0.066 3
H814 DW1830-HS14-67 cadrsium gl 6.01 . 8
HS5%4 DW1E30-+514-08 cadmium mefL 14 10.1
H514 DW1630-HS14:09 cadmium mgft. 8 11.8
H314 D1630DB044 cadmium | mgA. 1.48 14 : :
H&14 DW1630-HS14-01 lead : mg/L 17,7 0.033 - 300.34084951 55.3546641; Adiusted Gamma
HG14 DW1630-HS14-02 lead C g/l 0.92 0.63 :
HS514 DW1630-H514-03 lead me/L 0.63 0.92
HE14 DWI1630-H514-04 lead mg/L 7.6 1.4
HS14 - DWA1B30-H514-05D lead mag/L 58 2.7
HE14 DW1630-H314-06 lead mg/l 1.4 7.6
HS14 DW1830-HS514-07 lead mg/l 0.033 17.7
HE14 DW1630-HS14-08 lead Mol 27 58
HS314 DW1630-H814-09 iead ma/L §5.6 65.6
HS14 D 163008044 lead g/ 668 668




Hotspot 01 and 07 Bounding

Estimates of weighted average lead concentrations based on HS01 and HSQ7 samples were
prepared using the previously described methodology on soils remaining at the hotspots after
excavation of defined center areas of the hotspots:

-Determine the average concentration of the 15 hotspots so that the UCLS0 for TGLP lead for
the whole site is approximately the same as reported in the profile (~2.1 ppm Pb). Based on
recalculation of the UCL90 with the original sample results and 15 additional values inserted for
the hotspots, a value of 2.7 ppm produces a UCL90 of ~2.1 ppm for lead( using nonparametric
distribution, 90% Chebyshev (Mean, Sd) UCL for lead).

-The resampling results for the hotspot (not including the original sample and not including the
excavated area) were plotted and surface contours of concentration created by Kriging

(software package Surfer, using default settings), with graduated contours generated. These
contours were then imported into ArcGIS and overlayed on the original base map showing the
hotspot. The area of each contour (minus the excavated area) was then determined using
toolsets in ArcGIS. For some contours, approximate area was defined since the original contour

was exceedingly large; reducing the contour size would result in @ more conservative calculation

 of the weighted average concentration. o
-Once areas for each contour were determined, the average concentration in the contour (e.g..
1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was muttiplied by the
contour area (¢.g, 1.5 ppm x 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc.). The
resulting area times concentrations were then summed and divided by the sum of the contour
area (0 through upper limit of concentration) to get the weight average for the area. The

resulting weighted average could be compared to the vailue (2.7 ppm) necessary for meeting the
UCL90 requirement in the original profile.

Samples HS01-10 through HS01-09 and HS07-01 through HS07-09 with associated contours
are shown in Figures 1 and 2, respectively, along with approximate excavated areas {see black
box in each figure). Estimated areas for some contours are shown in Figures 3 through 5. The
calculation of weighted averages is shown in the spreadsheets HS1 Areas.xls and HS7
Areas.xls. The weighted averages were slightly over 2.7 ppm in each case, but as discussed
with H304, these should stilt allow the overall UCL90 for lead to meet the result reported in the
...profite if the lead values for the other hotspois do not substantially exceed 2.7 ppm.. oo
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DWI-1630 Hot Spot 1 and 7 Bouniding Areas

Hotspot No. Sample Na. Analysis Units ©  Result Option t Option 2 RCRA (Y/N) Option 1 UGLSC Option 1 Distrib. Opfion RCRA (YIN) Option 2 Ul ion 2 Distrib. Option 2
HS01 DW1630-HS01-01 lead moll | 35 No 4.084554052 Notmal No f Mormal
LT DW1630-HS01-02 lead mg/t 11 : :
H301 DWIB30-HS01-03 lead mgit 13 remove  ramove i J
H&01 DW1B30-HS01-04 tead mgh, 37 : :
HS0% DW1630-HS01-05 lead mgi. i 1.9
HS04 DW1630-H501-08 lead . mgll | o7
H301 DW1B30-HS01-07 lead mgft 6.4 remove
HS01 DW1630-H501-08 lead mgll 0.34
H501 _DW1B30-HS01-09 lead
z £ A
[H0i DW3B30-HB07.01 lead mgil, 87 remove Yes 5398737338 Approximate Gamn
HS07 DW1E30-H507-02 tead mgl 0.9 .
HS07 DWHE30-HS07-03 lead mglt. ! 0.43
HE07 DW1830-H507-04 lead mgll 10.3 remove remove
HS07 DW1B30-HS07-05 fead mg/k 23 remove remove
H307 DWi530-HS07-06 lead mgit. | 1.9
HS07 DW1i630.-H8Q7.07 lead mgll 0.1
HSOT DW1630-HS07-08 lead mgfl. i 27 : :
HEO7 DW1630-HS07-09 lead meil 2 :




Dirnbauer, Carl A (DBM)

From: Mike Williams [mewilliams@wescinc.com]

Sent: Tuesday, November 28, 2006 7:19 AM

To: SRR - Dirnbauer, Garl-A-(DBM); Jamie Raymer'.

Subject: Draft of Excavation Area for HS2

Attachments:; Revised Stats Lead.xls; HS2krig.pdf; hs2krig.emf; Hs2 1ppm area.jpg; HS2excav krig.jpg;
Areas.xls '

Cari,

Atiached are files related to the methodology we discussed Tuesday with Tony Poole and Sam Thomas. In the
methodology, the approach is fo: ’

_Determine the average concentration of the 15 hotspots so that the UCLS0 for TCLP lead for the whole site is
approximately the :§aﬂmg’u__gw§____q@_poned in the profile (~2.1 ppm). Based on recalculation of the UCL90 with the original

sample results and 1 5 addtiion I"""“U”é'l'Ué’é"T‘r?éﬁiféﬁ‘ﬁi"'"ih‘é"‘h"ﬁ“tﬁpﬁ’ts&a%ttﬂ%%%—ﬂ-f?—“pﬁﬁ*ﬁ#@e}u«ees--a@@tﬁsg.:.ot ~2.1 ppm
(using nonparametric distribution, 90% Chebyshev (Mean, Sd) UCL). See atiached spreadsheet Revised Stats Lead.xls.

~The resampling resuits for Hotspot 2 (not including the original sample) were plotted and surface contours of
concentration created by Kriging (software package Surfer, using defaull settings) - see HS2Krig.pdf - with 1 ppm contours
generated up to 10 ppm for lead. These contours were then imported into ArcGIS and overlayed.on the original base map
showing HS2 (see e.g., HS2 1ppm area.jpg). The area of each contour up to 10 ppm was then determined using toolsets
in ArcGIS. For the 1ppm contour (see HS2 1ppm area.jpg), an approximate area was defined since the original contour
was exceedingly large; reducing the contour size would result in 2 more conservative calculation of the weighted average
concentration.

-Once areas for each contour were determined, the average concentration in the contour (e.g., 1.5 ppm as the average
between the 1 ppm and 2 ppm contour lines) was multiplied by the contour area (e.g, 1.5 ppm x 1 ppm contour area, 2.5
ppm as 2 ppm contour area, ete.). The resulting area times concentrations were then summed and divided by the s{;m of
the contour area (1 through 10 ppm) to get the weight average for the area. The resulting weighted average, up to the 10
ppm contour line, was ~2.1 ppm (see Areas.xIs), meeting the UCL90 requirement in the original profile and <2.7 ppm
calcuiated above. The excavation area inside the 10 ppm contour line is shown in HS2escav krig.jpg and represents
approximately 115 ft2.

Let's discuss the assumptions behind this before passing this on.

Revised Stats HSZkrig-pdf {197 hsZkrig.emf (219--Hs2 ippm area.jpg HSZexcay krig.ipg__ Areas.ds (19 KB)

Mike

{ead.xis {40 KB)... KB) KB) (475 KB) (931 KB)

Mike Witiams
mewilliams@wescinc.com
Phone: {865} 207-0571
Fax: (877} 608-6508



e G raT Vel e P RO SAMBL BRI o TA NAVERE ] ANATTYREVANASMETH MICRERRIEN ETS L,
Y D1630DB037 \DB-25.TRENCH 6 {TCLPMET IEPA-ILM04.0 Lead  |moll = 2.21 014
Y |D1830DBC22 |DB19-TRENCHS |TCLPMET EPA-ILM04.0 Lead mgiL J 0.137|  '0.003

v Di630DB0 2 |DB-11-1 TCLPMET [EPA-ILMO4.0 Lead mall U g §.07395] _0.0279
Y D63CDB017 0B-14 TCLPMET |EPA-ILM04.0 Lead maiL 3 0.0797, __ 0.003
' D163006011 15810 TCLPMET |EPA-ILMO4.0 Lead mg/L U 6.0279  0.003
yoor 5163008008 | OB-07-TRENCH & [TCLPMET [EPA-LM04.0 Lead mafL = 370 0.003
¥ Di630DB023 |DB-19-TRENCH20 TTCLPMET [EPATLMO4.0 Lead mail u U 0.0279) 0003
¥ T B163008018 1BE-AT TCLPMET |EPA-ILM04.0 Lead maiL J 0.266]  0.003
iy D1630DE036 DE-23-MEM-T2 ITCLPMET _[EPA-ILMO4.0 Lead myiL U U 0.07 0.14
¥ 5163008019 DB-18.CENTER __ (TCLPMET |EPA-ILM04.0 Lead mg/L u UJ 6.01305]  0.0279
Y DY630DB033 DB-25-TRENCH 2 |TCLPMET |EPA-ILMG4.0 Lead mg/C = 0.874 D14
A\ D1630DB033 DB-30-TRENCH 3 _|TCLPMET |EPAILMO4.0 Lead mg/L u u 0.07 0.14
Y D16300B046 TDB-34-TRENCH 1 |{TCLPMET _|SWB846-6010 Lead mg/L J 361 0.0279
Y 5163008003 |DB-OATRENCH 3 (TCLPMET |EPA-ILM040 Cead mgiL = 047 0.003
¥ 0163008004 JDBOATRENGH 2_|TCLPMET _|EPA-ILM04.0 Lead Mg/ = 0.488] " 0.003
Y H1630DB00Y |bB-08 TCLPMET |EPA-ILMD4.0 Lead mg/L U 0.0278]  0.003
Y 5163008026 DB-10-TRENCH28 [TCLPMET |EPA-TLMO4.0 Lead mg/L J 0,817 0.003
Y D1630DBO0T DB-13.TRENCH 1_|TCLPMET |EPA-LM04.0 Lead ma/L J 6,197 0,003
¥ D16300B032 BB 32.TRENCH 2 {TCLPMET |EPALMO04.0 Lead maiL = .79 0.14
Y 5163008014 DB-12 TCUPMET {EPA-ILMO4.0 Lead mail J 0578 0003
Y D16300B020 DB19-TRENCH4 _|TCLPMET |EPA-ILMO4.0 Lead mgiL J 174 0.003
Y D1630DB047 HB.35-TRENGH 6 |TCLPMET _|SW846-6010 Lead mgiL J 0,403 0.0279
¥ D6360B031 SE-24 TRENGH 1 |TCLPMET _|EPA-ILMO4.0 Lead ma/L U d 0.67 0.14
Y 51630DB025 DB-19-TRENCH22 [TCLPMET |EPA-ILMO4.0 Lead ma/l_ J .87 0.003
Y 5163008006 B0 TRENGH 1 {TCLPMET |EPA-ILMO4.0 Lead mglC 3 0.327,  0.003
B\ D1630DB013 pE-11-2 TCLPMET |EPA-ILM04.0 Lead mg/L = 0.249  0.003
Y D1630DB010 DB-09 TCLPMET [EPA-ILMO4.0 Lead mg/L = 9.1 0.003
B\ D1630DB00S DB-05 TCLPMET |EPA-ILMD4.0 Lead mi/L J 787 0.003
\a 0183008034 A6 FRENCH 1 TCLPMET |EPA-fLM04.0 Lead . Imall = 11.2 0.14
¥ D1630DB024 DB.19-TRENGHZ3 {TCLPMET JEPA-ILMO4.0 Lead mp/L = 5.7, _ 0.003
N 0163008042 DB-31-TRENCH 12 |TCLPMET |SW846-6010 Lead mg/L J .77 0.0279
G YT D16 30DB043 D645 TRENGH 2 |[TOLPMET |SW846-6010 Lead _|mgi J 12.7; .. 0.0273
Y D1630D8045 DB TRENCH 8 |TCLPMET _|5SW846-6010 Lead mg/t J 7.22  0.027%
Y 0163008027 DB-20-TRENCH 4 |TCLPMET _|EPA-ILMO4.0 Lead maiL 3 236 0.003
v D1630D8036 BB-28-TRENCH 1_[TCLPMET |EPA-ILM04.0 fead  |mgll = 56.6 0.14
Y D1630DB040 DB-31.TRENGH 8_|TCLPMET |SW846-6010 Lead mg/L J 10.4i  0.0279
hd D4630DB035 1 B-27 TCLPMET [EPA-ILM04.0 Lead mgiL = 22.4 0.14
Y 5163008021 B16-TRENGH11 [TCLPMET _|EPA-ILMO04.0 Lead maiL J 12| 0.003
Y D1830DB038 556 TRENGH 10 [TCLPMET |EPANLMO4D — tead _ jmolL = 8.97 0.14
¥ 01630080641 [DB-31-TRENCH 10 [TCLPMET SVWE46-6010 Lead rrigiL J 3.9 0.0279
R D1630DB044 DB-33-TRENCH 3_|TCLPMET |5W846-6010 Lead . |mglL | J ee8] 0279
Raw Statistics Normai Distribution Test
Number of Valid Samples 41  Shapiro-Wilk Test|Statisitic 0.812086
Minnher of Unigue Samples 22 Shapiro-Wilk 5% Gritical Value 0.041




Mintmum 0.014

Maximum 3.91
Mean 1.486
Median 1.74
Standard Deviation 1.2758
Variance 1.6277
Coefficient of Variation 0.8585
Skewness (.1388

Gamma Statistics

k hat - 0.6795
k star {bias corracted) {1,.6461
Theta hat 2.1868
Theta star 2.3001
s hat 55723
nu star 52.979

Approx.Chi Square Value(.1 40.287
Adiusted Level of Significan 0.0836
Adjusted Chi Square Value 39.966

Log-transformed Statistics

Minimum of log data -4.272
Maximum of log data 1.3835
Mean of log data -0.497
Standard Deviation of log dz 1.7766
Variance of fog data 3.1564

NO RECOMMENDATION AVAIL

Selact 65% Confidence Coefficier

Data not normat at 5% significance leval

90% UCL {Assuming Normat Distribution)
Student's-t UCL

Gamma Distribution Test
A-D Test Statistic
A-D 5% Critical Vaiue -
K-5 Test Statistic:
K-8 5% Critical Value
Data do not follow gamma distribution
at 5% significance level

90% UCLs {Assx}ming Gamma Distribution)
Approximate Garma VCL
Adjusted Gamma UCL

Loghormal Distribution Test
Shapiro-Witk Tes{ Statisitic
Shapiro-Wilk 5% Critical Value
Data not lognormal at 5% significance level

90% UCLs {Assuming Lognormal Distribution)
90% H-UCL o
90% Chebyshev (MVUE) UCL
95% Chebyshev [MVUE} UCL
97.5% Chebysheyv (MVUE) UCL
99% Chebyshey (MVUE) UCL

90% Non-parametric UCLs
CLT UCL -
Adj-CLT UCL. (Adjusted for skewness)
Mod-t UCL {Adjusted for skewness}
Jackknife UCL
Standard Bootstrap UCL
Bootstrap-t UGL . -
Hall's Bootstrap UCL .
Percentile Bootstrap UCL
BCA Bootstrap UCL -
90% Chebyshev {(Mean, Sd) UCL
95% Chebyshev (Mean, Sd) UCL
97.5% Chebyshev (Mean, Sd) UCL
99% Chebyshev (Mean, Sd) UCL

1.74567

2528291
0.795972

0.24031
0.144077

1954156
1969868 |

0.824739
0.941 |

5950104 .
5770703 |
7.16437

-9.098725 |

12.89839

1741381

1.744468
1.74639
1.74567 |
1738386 |

1747272

1722203
L1723

1758071

2083781

2.354542 |

2.730347 ¢

3.468543 |




Y 0 1 2 _9581097.015 87571 8052 229
Y . 0 i 2 TOEB1520.014 E81750.812 0.137
N 0 1 2 T9ERT73T.008 B57959.8015]  0,01305)
\a ) 0 3 2561765027 EpIs82 8 0.0797
N. 0 1 25 ~2581712.009 682055,7088  0.0279
Y 0 0 1 TTRE81689.01 5574078007 37
N 0 i 5 FE51551.018 581640.8055]  0.0279
Y 0 0 2 3581785.007 5B1819 8081 0.266
N 0 0 3 “T5581180.02 547005.7689 0.67
N 0 a 2 9581771.031 581797.6265; 0.01395
Y 0 0 i T3581075.034 5531618027 §.874
N 0 0 ) “SE81000.034 5A7087 8199 0.07
Y 0 ) i T3580877.002 582427.8132 3.91
Y 0 0 2 2581377.002 582183.8172 0.47
Y ) 0 2 ZEB1358 006 EB2901 7962 5,488
N 0 0 1 2581822045 582170.8145] 0.0279
¥ 0 0 2 T3E81328.010 551538.8042 0.817
Y 0 0 2 TT2581655.02 582078.7975 0.197
¥ ! 4} 3 T3561253.018 £H3058.8172 179
Yo 0 1 3 TO5E81540.027 582002.8133 0.578
Y o 0 2 2581527.002 581846.8094 174
Yoo o i) p 3580833.006 §87257.8001 0.403
N o 0 p TI581269.023 £83031.8159 0.07
v 0 0 p TT3E§1433.008 581575.8121 187
\i 0 0 p TT2581565.027 £B2000.812 0.327
0 1 2 . 2581715.027 531986,8028,  0.249

o 0 2581807.027 5827148211 37

o 0 0.5 TT3581434.023 EB2201.7962 27

0 - 0 3 3581060.007 589162 8198 27

0 ) ] 3581544 .03 581604 8147 27

0 0 /) 3580928.019 581972.8264 2.7

0 0 > Z5B0B50.034 —BB1712.8199 27

D 9 7 2E30806.005 ER2033.8172 27

0 i 0 ? 3681224.018 581260.6188 27

g 1 2 5681163026,  582307.8001 2.7

o i 2 7580878.019 581665.8054 37

0 0 2 2581181.011 5R2264.8027 27

0 0 2 2581488.026 5815238108 2.7

g 1 2 J58110%.018 TTTEB2634 8013 a7

"0 ! 2 3580869.03 "T581947.8264 2.7

e ) 2 2580673.032 TTTE81942.8067 27




Concentration (ppm)  Area Inside (ft2) Avg Conc. in area (ppm} Area of Conc (f2) Area * Avg. Conc (ft2-ppm) Totat Area (f2) Sum (f£2-ppm} Wt Avg Conc. {ppm)}

1 6730 _ 1.5 4211 63165

2 2519 2.5 1644 4110

3 875 35 378 1323

4 497 4.5 162 729

5 335 55 T o83 456.5

6 252 6.5 51 3315

7 201 : 75 37 277.5

8 164 8.8 28 2464

9 136 j 9.5 22 209 6616 13990.4  2.115991536
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Hotspot 04 Bounding

Estimates of weighted average lead concentrations based on H504 samples were prepared
using the previously described methodology:

_Determine the average concentration of the 15 hotspots so that the UCL90 for TCLP lead for
the whole site is approximately the same as reported in the profile (~2.1 ppm). Based on
recalculation of the UCLO0 with the original sample results and 15 additional values inserted for
the hotspots, a value of 2.7 ppm produces a UCL90 of ~2.1 ppm (using nonparametric
distribution, 90% Chebyshev (Mean, Sd) UCL).

-The resampling results for the hotspot {(not including the original sample) were plotted and
surface contours of concentration created by Kriging (software package Surfer, using default
settings), with 1 ppm contours generated. These contours were then imported into ArcGIS and
overlayed on the original base map showing the hotspot. The area of each contour was then
determined using toolsets in ArcGIS. For the some, approximate area was defined since the

__original contour was exceedingly large; reducing the contour size would resultinamore

conservative calculation of the weighted average concentration.

-Once areas for each contour were determined, the average concentration in the contour (e.g.,
1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was multiplied by the
contour area (e.g, 1.5 ppm x 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc.). The
resulting area times concentrations were then summed and divided by the sum of the contour
area (1 through 10 ppm) to get the weight average for the area. The resulting weighted average

could be compared to the value (2.7 ppm) necessary for meeting the UCL90 requirement in the
original profile.

Samples HS04-10 and HS04-11 combined with the previous H504 samples resulted in well-
defined lead contours generated by Kriging for 4 ppm through 19 ppm (see Figures 1 and 2).
While 0 ppm through 3 ppm contours were less well-defined, conservative estimates of the
contour area were possible; these are shown in Figure 3. The resulting calculation of weighted
average, shown in the spreadsheet HS4 Areas.xl$, indicates a weighted average of 2.7 ppm
would be difficult to achieve without excavating a substantial area. However, the spreadsheet
also shows that the weighted area result is below 5 ppm for excavation areas up to the 17 ppm
_contour. The UCLO0 lead statistics for the site were re-run substituting an actual weighted
average for HS04 while keeping the remaining hotspot values as 2.7 ppm. The recalculations

showed that as long as the HS04 value was 4.2 ppm or below (meaning, the excavation area
defined as the 12 ppm contour) and the remaining hotspot areas had weighted averages of 2.7
ppm or below, the lead UCLS0 would not change. If this is feasible (i.e., other hotspots will have
2.7 ppm or below weighted averages), the recommended excavation area is shown in Figure 4
as inside the 12 ppm contour. This represents an approximate circle with 4 ft diameter centered
around sample location HS04-08.

Page 1
HS04B 122006



Figure 1. Contours for HS04 Generated by Kriging using Samples HS04-01 through HS04-11
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Figure 2. Contours for HS04 Generated by Kriging using Samples HS04-01 through HS04-11 —
Expanded View
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3.5 ppm area

Figure 3. Conservative Contour Area Estimates for O ppm through 3 ppm
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Figure 4. Excavation Area using 4.2 ppm Weighted Average to Represent HS04 in Site Lead
UCL90 Calcuiation
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HS02 Weighted Average Results

1242008

Total Area (12)

i

Sum (f2-ppm} Wi Avg Conc. (ppm)

3 ) 2 8960113096
4 a78 45 510 863 53445 3419385797
5 458 £g 175 1758 6307 3528883774
3 793 [ a5 GEEG .6 3762753703
7 208 75 53 7357 3.06B336887
B 155 £5 36 7563 3.555543833
5 119 §E 27 78165 403774884
10 92 165 22 2105303417
K 70

1.5

21725618 i

Z 4.286533666
14 26 14.5 9 4332174177
15 17 155 7 4.3708568012
16 10 16.5 & 4400788733
17 &
" JUCLES in Profile: 2.1 mpi
Lead wi 4.2 ppm vaive for HS04 and 2.7
Data File : o i Variabie or betow jor remaining holspots
Raw Siatistics Normal Distribution Test
Number of Valid Samples 41 Shapiro-Wilk Test Statisitic 0.831045091
Number of Unigue Semples 231 Shapiro-Wilk 5% Critical Value - 0.941
Mirgmum 0.01385; Data nol normal al 5% significance level
Maximum 4.2
Mean I 1.522617073 90% LCL (Assuming Normal Distribation)
iMedian 1 i 1.74]  Sudentst UCL 17936436556
Standard Deviation 1.3317832%4 | T
Variance 1.773646743 Gamma Distribution Test
Coefficient of Variation 0.874667254!  A-D Test Statistic 2.283092272
|Skewness 0.237986688] _ A-D 5% Criticai Value G.796825644
K-S Test Statistic 0.233820852
Gamina Statistics K-S 5% Critical Value 0.144168084
x hat O 670842278]  Data do not follow gamma distribution
k star (hias correcied) 0.637831055) =t 5% significance level
Theta bat 7270366348 [
Theta star i 2387179272 90% UCLs (Assuming Garnma Distribulion)
nu hal 54092666831  Aoproximate Gamma UGL 2006154847
nu star £230714649]  Adjusted Gamma UCL 2022399727
Approx.Chi Square Vakue( 1) 39.69550947
Adjusted 1evel of Significance 0.093560976 Lognomal Distribtion Test
Adjusted Thi Sguare Value 34,377053 Shapira-Wilk Test Statisitic 0.833880508
Shapirc-Wilk 5% Critical Value 0.941
Log-transformed Statistics Data not lognormat 2t 5% significance jevel
Minimum of log data -4.27227577%
{Maximien of log data 1.435084525 90% UCLs (Assuming Lognormal Distribution)
Mean of log data 0486161657  90% H-UCL 6.172401514
Standard Deviation of log data 176719895] 90% Chebyshev #4VLUIE) WCL 5958693248
Variance of lop data 3.194080086 95% Chebyshev {MVUE) UCL 7.402005788
97 5% Chebyshev (MVUE} UCL 9.407416808
9996 Chebyshev {MVUIEY LICL 13.34485056

90% MNon-parametric UCLs

CLT UCL

TAG-CLT UCL (Adiusted 107 SKewnessy ™

1.780166479

1 7C4EBE056}-

Moot LICL-tAdjusied for skewness) - -

...1.794831957) ..

Jackknife UCL 1.793643555
Standard Bootstrap UCL 1. 7877862
Bootstrap-t UCL ' 1.791684617
Hall's Bootstrap UCL 1803613363

Percentile Boolstrap UCL

1.790085122

NO RECOMMENDATION AVAILABLE

BCA Bootstap UCL

1802407517

585854

95% Chebyshe 3 2.428222752

Selec! 95% Confidence Coeflicient 97.5% Chebyshev {Mean, 5d; UGL 2.821511753
] 95% Chebyshev (Mean, S6} UCL 3 562087534
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Hotspot 06 Bounding Rev. 1

Estimates of weighted average lead concentrations based on- HS06 samples were prepared
using the previously described methodology:

_Determine the average concentration of the 15 hotspots so that the UCL90 for TCLP lead for
the whole site is approximately the same as reported in the profile (~2.1 ppm). Based on
recalculation of the UCLS0 with the original sample results and 15 additional values inserted for
the hotspots, a value of 2.7 ppm produces a UCL90 of ~2.1 ppm {using nonparametric

distribution, 90% Chebyshev (Mean, Sd) UCL). -~ - -

~The resampling results for the hotspot (not including the original sample) were plotted and
surface contours of concentration created by Kriging (software package Surfer, using default
settings, linear calculation of contours), with 1 ppm contours generated. These contours were
then imported into ArcGIS and overlaid on the original base map-showing-the-hetspot.. The area
of each contour was then determined using toolsets in ArcGIS. For some contours,

approximate area was defined since the oRginal contour was exceedingly large; reducing the
contour size would result in a more conservative caiculation of the weighted average
concentration. '

_Once areas for each contour were determined, the average concentration in the contour (eg.,

- 1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was muliiplied by the

contour area {e.g, 1.5 ppm X 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc.). The
resulting area times concentrations were then summed and divided by the sum of the contour
area (1 through 10 ppm) to get the weighted average for the area. The resulting weighted
average could be compared to the value (2.7 ppm) necessary for meeting the UCLS0
requirement in the original profile.

Samples HS06-10, -11, and -12 combined with the previous HS06 samples resulted in well-
defined lead contours generated by Kiriging for 1 ppm through 15 ppm (see Figure 1). The 0
ppm contour was not well defined and so it was not included in the weighted average
calculation. In addition, the 1 ppm contour was only partially selected since it too was large
compared to the other contours; the area selected for the 1 ppm contour is shown in Figure 2.
The resulting calculation of weighted average is shown in the spreadsheet HS6Ph Areas2.xis,
indicating a weighted average of 2.7 ppm can be achieved by excavating the area inside the 9

ppm contour-—The proposed excavation area is shown in Figure 3, consisting of approximately
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Figure 1. Contours for HS06 Generated by Kriging using Sampies HS08-01 through HS06-12
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Figure 2. Conservative Contour Area Estimate for 1 ppr
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Figure 3. Excavation Area using 2.7 ppm Weighted Average to Represent HS06 in Site Lead
UCL90 Calculation '
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HS06 Weighted Average Results 0116107

lArea of Conc (f2) |Area ™ Avg. Conc (f{2-ppn Sumn (R2-pprm) Wt Avg Conc. (ppm)
1050.43 1575.6417
636.12] 1590.302
910.358

602.5095

_C_anemration (ppm) [Are
1

a Inside (f2) |Av Conc. in area (ppm)
2416.439171 ; 1.5
1366.011316] '
729.890463
469,788079

4678.611809 2248842646

R 335.897068 462.665 5141.477518 7.375185968
_______________ 251-77603\ 365.6502 5920.02| 5507.127757 3 470663804
7] 195522147 31557889 7262.09] 5622.706652| 2.573009985

B AB3A4496T iy i &14 2661234583

o 9! 119.25078 7430845 2324.32 6371.070255| 2741051574
. 92.123089 355471256 034865, 8626.541513 2.821429709
,,,,,,,,,,,,, . u 67.792493 265.0204385]  2371.77 6652.470952 2.906044057
I 44668194 5407226125 2391.71| 7141693564 7.986021378
D 24.730385! “65.018186] 240400 7307.61175 3039773179
- 14 12.440149 —21786312] _ 2412.40]  7429.398062 3.079673347
,,,,,, 15 4.041093 —53.6360415| __ 2410.44| 7492.035004 3.100444279
- N -

UCLI0 in Profite: 2.1 mg/t : MMMMM
Target Level FJ mg/L | - ' ]




Figure 3. Excavation Arez using 2.7 ppm Wei eighted Ave rag e to Represe tHSOS Site Lead
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Hotspot 08 Bounding

Estimates of weighted average iead concentrations based on HS08 samples were prepared
using the previously described methodology:

-Determine the average concentration of the 15 hotspots so that the UCLS0 for TCLP lead and
TCLP cadmium for the whole site is approximately the same as reported in the profile (~2.1 ppm
Pb, ~0.38 ppm cadmium). Based on recalculation of the UCLS0 with_the original sample results
and 15 additional values inserted for the hotspots, a value of 2.7 ppm produces a UCLS0 of

~2.1 ppm for lead and 0.60 ppm produces a UCL.90 of ~0.38 ppm for cadmium {using
nonparametric distribution, 90% Chebyshev (Mean, Sd) UCL for lead, approximate gamma

UCL for cadmium).

-The resampling resulis for the hotspot {not including the ornginal sample) were plotted and
surface contours of concentration created by Kriging (software package Surfer, using default
settings), with graduated contours generated. These contours were then imported into ArcGIS

__and overiaid on the original base map showing the hotspot. The area of each contour was then

determined using toolsets in ArcGIS. For some contours, approximate area was defined since
the original contour was exceedingly large; reducing the contour size would result in a more
conservative caiculation..oi.me_weighted average concentration.

-Once areas for each contour were determined, the average concentration in the contour (e.g.,
1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was muiltiplied by the
coniour area (e.g, 1.5 ppm x 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc). The
resulting area times concentrations were then summed and divided by the sum of the contour
area (0 through upper limit of concentration) to get the weighted average for the area. The
resulting weighted average could be compared fo the value (2.7 ppm of 0.60 ppm) necessary
for meeting the UCL90 requirement in the original profile.

Samples HS08-10 and HS08-11 combined with the previous HS08 samples resulted in well-
defined lead and cadmium contours generated by Kriging (see Figures 1 and 2). No estimates
of the contour areas were necessary. The resulting calculation of weighted averages, shown in
the spreadsheets HS8Pb Areas2.xis and HSBCd Areas xis, indicate a weighted average of 5.76
ppm for lead is possible if material inside the 20 ppm lead contours is excavated (see Figure 3);
this would also satisfy the weighted average for cadmium (see Figures 4 and 5). The resulting

UCLO0 for lead for the site would be 2.2 ppm. Total excavation areawouldbe 982sq. /.~
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Figure 1. Contours for HS08 Generated by Kriging using Samples HS08-01 through HS08-11
- for Lead
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Figure 2. Contours for HS08 Generated by Kriging using Samples H508-01 through HS08-11
for Cadmium
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Figure 3. Excavation Area Resulting in Lead Weighted Average for 20 ppm Contour (5.76 p'pm
wi average) '
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Figure 5. Excavation Area (outer line) Resulting in Lead Weighted Average 5.76 ppm Overlaid
with Cadmium Excavation Area (inner line)
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HS08 Weighted Average Results

_Qoncentraiion {ppm)  |Area inside {#2) |Avg Cong, in area (ppm}  |Area of Conc {f2)|Area * Avg. Gonc {ft2-ppm) | Total Area (ft2) Sum (fi2-ppm} Wt Avg Cone. {ppm)
0| 636.887792 . 0.5 10714 53.567547
N 1 529752608 1.5 74.86 112.2932745

2 454 890515 2.5 53.95 134 87943 I . )

] 3 400.938743 3.5 43.42 151,8560035 279.37 1 452 696255 1.620446992

4 357 522742 4.5 34,90 157.0336741 314,28 - 609.728929 1.940199739

- 5 322.62637 55 27.59 151,748168] 341.85 761478097 2227508107

6 295.035704 6.5 24.72 160.6616961 266.57 022.139793 2515595523

7 27031861 7.5 21.93 164.4780575 388.50 - 1066.618851 2796061712

8 248 388069 8.5 19.11 162.452187 407 .61 124907 1038 3,064364687

9 229.276047 9.5 18.54 176.158557 428.15 1425.229595 3344354474

10 210.733041 12.5 35,09 438.6482875 461.25 1863875882 4040954387

12.5 175.641338 13.75 30.66 4215528763 481,90 1 2285.428758 4646078975

15 144 982947 16.25 24,52 1 2683.893091 5197055357

120.4620 '3100.992841 5756746827

25 4

7771425822

‘ 215 29.18 802, I 4681.849161
30 34.443753 325 27.80 903:48518 630.24 5585.334341 £.662183593
35 6.644209 37.5 6.31 236.760225 636.56 5822004566 9.146223884
40 0.330603 41.25 0.33 13.63737375 636.89 583573194 '9,16288868
42.5 ‘ : ‘
JCLO0 in Profile; 2.1 mg/L Pb
Target Conc. 2.7 mg/l




L EEROMESA 5 TNATY CANAETY REANARMETH
i Y D16300B037 DB-29.-TRENCH 6 | TCLEMET |EPA-ILM04.0 ) 0.14]Y
v N B16300R022 DBE1§-TRENCHS |TGLPMET |EPA-ILMDA 0 Lead mg/L J 0.137 §.003 Y
EL\:_M = Y 63008012 DB-11-1- TCLPMET [EPA-ILMO4.0 Lead 1mg/L U £.01395 0.0279|N
Y Y D163008017 DB-14 JOLPMET {EPA-ILMD40 Lead mgi/L J (.0797 0.003Y
Y Y D163008011 DR+10 TCLPMET |EPA-ILM04.0 Lead mg/t. U 00275 0.003(N
¥ ¥ D{83608008 BE-07-TRENCHS {TCLPMET |EPA-ILMO4.0 Lead mgiL. = 37 G003 ¥
Y i D16300B023 BB 1G6-TRENCH20 {TCLPMET |EPA-ILMB4.D Lead mali. U 0.0279 0,003 N
Y. . Y o 0163008018 De-17 CTCLPMET (EPA-ILMOAD Lead mg/l J 0.2656 0.003Y
\i ¥ B1630DE030 DB Z3-MSTD- T2 |TGLPMET |EPA-ILM0D4.0 Lead g/l 1] .07 0.74IN
¥ N D1630DB01S TEAB-CENTER  JTCLPMET  |EPALMO4.0 Lead mg/L Ul 0.013350 0.0279[N
Y N 1163008033 SB25-TRENGH 2 ITCLPMET [EPA-TLMO4.C Lead ma/L = 0.874 6.4]Y
Y Y D46300RA039 DHEA0-TRENCH 3 |TCLPMET |EPAILMO4.0 Lead mg/L U .07 0.14{N
Yoo ¥ 163008046 B34 TRENCH 1 |TCLPMET |[SW846-6010 Lead mgil J 301 0.0279]Y
Y ¥ D163007R003 BI04 TRENGH 3 {TCLPMET |EPA.LMO4.0 Lead mgil. = 10.47 0.003]Y
Vo ¥ D163008004 YBLOA-TRENCH 2 | TCLPMET |EPATLMO4.0 Lead ma/l. = 0.488 6.003]Y
Y \% 163008009 DBL08 TCLPMET |EPA-ILMO4.G lead mo/l U 0.0279 0.603|N
Y ¥ C163008026 BE 1 G TRENGHZE |TCLPMET |EPA-ILM04.0 Lead mgfL J 0.817 0.003Y
¥ ¥ Di63008007 DRI TRENCH 1 [TCLPMET |EPA-ILMD4.0 Lead magil d 0.197 0.003]¥
¥ ¥ D16300B032 DB A4 TRENCH 2 [TCLPMET |EPA-ILM04.0 Tead  ImgiL = 179 0.14]¥
Y Y PH1630DR014 DB-12 TCLPMET | |EPACILMO4.0 iead mglL. J 0.578 0.0031Y
Y ¥ D16300B20 DELOTTRENCHA [TGLPMET |EPA-ILMO4.0 {ead mgiL J 174 0.0031Y
¥ ¥ 163008047 DBA5THENCHE |TGLPMET 1SWB846-6010 Lead mg/L J 0.403  0.0278Y
¥ ¥ D1630DB031 DB 4. TRENCH 1 1TCLPMET |EPA-ILM04.0 Lead mg/L U 0.07 0.14/N
¥ ¥ 163008025 OB 16-TRENCH22 |TCLPMET |EPA-ILMO4,0 Lead ma/L d 1.87 6.003,¥
‘s Y 0163008006 (B 0B-TRENGH 1 [TGLPMET  |EPA-ILMO4.0 {ead  [mglL J 0.327 0.003( Y
¥ ¥ DiB3008013 BBA1-2 TOLPMET |EPA-ILMDA.Q fead  |mg/l = 0249 0.003Y
¥ YL N D16300B010 DB-08 TCUBMET |EPA-ILMO4.0 Lead ' |mg/l = 191 0.003)Y
¥ YL ¥ D1630DBD05 DR-05 TCLPMET |EPA-ELMO4.0 Lead mgil. J 7.67 0.003)Y
v vi Y 163008034 DB-26.1RENCH 1 {TCLPMET |EPA-TLM04.0 Lead mag/L = 11.2 0.14lY
¥ YL Y D1630DB024 DBAS-TRENGH23 |TCLPMET [EPA-ILMO4.0 lTead  |mgiL # 9.17 0.003:Y
¥ YL Y D16300DB042 DE-31-TRENCH 12 |TCLPMET _1SWB46-6010 Lead ma/L J 6.77|  0.027%Y
Y YL Y Y D1630DB043 DE.33-TRENCH 2 |[TCLPMET |SWB846-8010 {ead  |mgll. J 12.7]  0.0279)Y
Y YL Y D163008045 PHI3TRENGH S |TGLPMET |S\W246-6010 Lead mg/L J 722 0.0279Y
Yiate Y ¥ 163008027 DE-20-TRENCH 4- |TCLPMET _[EPA-ILM04.0 Lead -  |mglL J 2.38 6.00a[Y
Y Yi Y D163008036 DE-78-TRENCH 1 |1CLPMET |EPA-ILMO04.0 Lead mg/L = 56.6 0.14Y
¥ Yo ¥ D1530D8040 PE31-TRENGH 8 |TGLPMET | 5W846-8010 L ead mg/L J 10.4;  0.0279Y
VUL T D1630DE035 De-27 TCLPMET |EPA-ILIM04.0 ead  |mgil = 224 _O14Y
LA\ (O 163008021 DB-1G-TRENCHTT {TCLPMET _{EPA-ILMG4.0 Lead _ |mgit J 12 0.003Y
¥ YL v D1630DB03B DEI6-TRENCH 10 {TGLPMET TEPA-ILM04.0 Lead  |mg/lL = 8.97 0.141Y
N YL Y 0163008041 DB-31-TRENGH 10 [TCLPMET _;SW846-6010 Lead mg/L J 139 0.027%Y
¥ YL ¥ 1163000044 DE-33-TRENCH 3 [TCLPMET {SW846-6010 Lead  |mg/L J 668 0.279Y
UCLY0 in Profile  2,0338

Raw Statistics Normal Distribution Test
Mumber of Valid Samples 41 Shapiro-Witk Test Statisitic (.B48236
Number of Unigue Sample 30 Shapirc-Witk 5% Critical Value 0.941
Minimum 0.014  Data not normal at 5% significance level
Maximim 575 :




Mean 1.4784
Median 0.817
Standard Deviation 1.4092
Varfance 2.2477
Coefficient of Variation 1.0141
Skawness 0.8131

Gamma Statistics

k hat 06115
k star (bias corrected) 0.5831
Theta hat 24175
Theta star 2.5356
nu hat - 50.147
i star 47.811

Approx.Chi Square Vaiue( 35,783
Adjusted Level of Signific: 0.0936
Adjusted Chi Sguare Valu 35,482

Log-transformed Statistics

Minimum of log data -4.272
Maximum of log data 1.750%
Mean of log data -0.617
Standard Deviation oflog  1.814
Variance of log data 3.2905

NO RECOMMENDATION AVA!

Select 95% Confidence Coeffici

90% UCL (Assuming Normat Distribution)

Student's-t UCL

Garmma Distribution Test

A-D} Test Statistic
A-0 5% Critical Valug
K-S Test Statistic
K-5 5% Critical Value

Data do not foliow gamma distribution

at 5% significance feve

90% UCLs {(Assuming Gamma Distribution}

Approximate Gamma UCL -
Adjusted Gamma UCL :

Lognormat Distribution Test

Shapiro-Wilk Test Statisitic -
Shapiro-Witk 5% Critical Valug

Data not lognormat at 5% significance level

80% UCLs (Assuming Lognormal Distribution)

90% H-UCL _
90% Chebyshev (MYUE) UCL
95% Chebyshev {MVUE)} UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

0% Non-parametris LICLs
CLTUCL

Ad-CLT UCL (Adjusted for skewness}

Mod-t UCL {Adjusted for skewness)
Jackknife UCL :
Gtandard Bootstrap UCL
Bootstrap-t UCL

Hall's Bootstrap UCL

Percentile Bootstrap UCL

BCA Bootstrap UCL :

80% Chebyshev {Mean, Sd) UCL
95% Chebyshev (Mean, Sd) ucl
67 5% Chebyshev (Mean, §d} UCL
96% Chebyshev {Mean, Sd) UCL

1,783500

1.340112
0.802488
0174734
0.144771

1975319
1.092120

0.883841 .
0.941

5.792509
5.521805
6.872052
8.746143 .
12.42743

1.778469
1.799701
1.788464.
1,783509'
1.77678
1.816209
1812584
1784182
1.778506
2.180828
2.499002
2.940815
3.808078




1 2 2581007.015
0 2 2581520.014 BBY7 50,812 0.137]
1 2 2581731.005 581959:8015] 0.01395
B 0 2 2581765.027 582582.8 0.0797
TR g s 2581712009 ER7065 7988 00279
il q 2581680.01 £82107 8001 37
0O 3] 2581551.018 581640,8055 0.0279
3} 2 FEB1785.007 BATRTS8081 0.266
o 3 3581180.02 EE2005 7959 0.07
i ) 7 2587771.031 E8i767.8265] 0.01395
{ ki 2581075034 5821651.8027 0.B74
0 2 2581000,034 Eg1987.8159 0.07
0 i 2550877.002 552127 8132 391
0 Pl SE81377.002 B3R 8172 0.47
0 2 3581356.006 £§2301.7962 0.488
) 0 1 2581822015 58217981450 0.0279
f 2 F581328.019 ER1538.5042 0.817
0 pl JRaTE55.02 BEZ078.7975 0.197
0 2 7E31253.019 5870580172 178
1 3 2581640.027 532002.8133 6578
0 2] 2581527.002 581846 8084 1.74
! i 7580833.006 E§2257 8001 0.403
i P FEA1209 023 £82031 8158 0.67
o 2 3581433,008 581575 8121 187,
Tl 2 2561565.027 EA2000 812 0.327
T pl 3581715.027 £51086.8028 0.249
) i 3581807 022 582114 8211 4733 Hso4|  wiavg
0 0.5 35B1434.0623 E§3304.7062;  0.0633 HMS03  UCLS0
0 3 3589060.067 EB2162 8168 0.254 HS08  UCL90
0 2 256154403 561604.8147 312 Hg02  wiavg
0 2 FE80028.019 BR1070.8264 3.48 HS01  wtavg
0 i J580850.034 EA1712.8160 3.76 HS07  wtavg
I 2 5580806.005 5870373.8172 575 HS08  wlavg
0 2 3581224.016 £51260.8188 7 54 HS0B  wiavg
i p) 7581163,026 582307.8001 37
0 2 7580878.018 581065 68054 3y
T 2 258119101t 5892618027 2.7
N 2 2581488026 51523.8108 27
! 1 3 5581104.018 FE7634.8013 27
0 2 2580869.03 5R1047 8264 27
0 2 35R0673.032 581942 8067 27
other HS
5
10
1
12
13
14




Figure 5. Excavation Area (outer line) Resulting in L.ead Weighted Average 5.76 ppm Overlaid
with Cadmium Excavation Area (inner line)
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Hotspots 10 and 11 Bounding for Excavation

Estimates of lead and cadmium (as applicable) concentration distributions have been prepared
for DWI1630 site hotspots HS-01, HS-02, HS-04, HS06, HS-07, and HS-08 based on a
previously described methodology (see earlier reporis for each hotspot).

Since hotspots HS-10 and HS-11 were located closely together at the site, single excavation
bounding limits for these have been established. The following methodology was used for
bounding:

-Sampling results for the hotspots (not including the original sample failure from RI/FS sampling)
were plotted and surface contours of concentration created by Kriging (software package Surfer,
using default settings, linear calculation of contours). The area of each concentration contour
was then determined using toolsets in Surfer and ArcGiS, and the concentration contours
overlaid onto the site map showing sampling points using ArcGIS.

—_.Once-areas for each contour were determined, the average concentration in the contour (e.g.,

1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was multiplied by the
contour area (e.g, 1.5 ppm x 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc.). The
resuiting areas multiplied by concentrations were then summed and divided by the sum of the
contour areas up to that particular contour to get the weighted average concentration up to and
including that contour. '

“The excavation limits were determined as the most restrictive of:
-the contour that allowed a maximum weighted concentration left at the hotspot after
excavation equal to the TCLP characteristic limit (5 mg/L for lead or 1 mg/L. for
cadmium); o,
4he contour that was 2.5 times the characteristic limit (12.5 mg/L. for lead, 2.5 mgiL for
cadmium). '

-The separate excavation limits for lead and cadmium using the above criteria were plotted
using ArcGIS. An overall excavation boundary encompassing the individual lead and cadmium
gxcavation limit areas was then drawn.

Samples for HS-10 and HS-11 resulted in well-defined lead and cadmium contours generated
by Kriging (see Figures 1 and 2). The resulting calculation of weighted averages are shown in
the spreadsheets HS10-11Pb AreasF xIs and HS10-1 1Cd AreasF . xls; indicating excavating the
125 mgiL contour for lead and the 2.5 mg/Lcontour for cadmium are needed to satisfy the

above criteria. Figures 3 and 4 show the individual excavation limits and overall excavation
boundary necessary, along with sampling results for lead and cadmium, respectively. The
proposed excavation boundary area consists of approximately 1,664 ft?, :
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Figure 2. HS10-11 Cadmium Concentration Contours
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Figure 3. HS10-11 Lead (black outline) Bounding Limits, Cadmium (green outline) Limits, and
Overall Excavation Bounding Limits (red outline) with Hotspot Lead Data
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Figure 4. HS10-11 Lead (black outline} Bounding Limits, Cadmium (green outline) Limits, and
Overall Excavation Bounding Limits (red outline) with Hotspot Cadmium Data
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HS10-11 Weighted Average Results

517107

Concentration (ppm)|Area Inside (ft2) |Avg Cane. in area (ppm) __ |Area of Cone (ft2) Area * Avg. Conc (ft2-ppm] Total Area (ft] Sum (ft2-pprn) |Wt Avg Conc. (ppm)
0 4030.18 _ 0.625 1390.14 868.8382014 139014 968.8382014 0.625
1.25 2640.02 1.875 726.56 1362203482 2118.70 2231.13 1.054062536
2.5 1913.46 3.75 762.32 2858,705002 2679.02 5089.84 1.76790661
51 115114 7.5 503.71 4452 822238 3472.73| 0542658054 2 ?4?88502
10 557.43 11.26 \ 2067 496645 3655.82 11600,1556 241325
12:5 AT4bE 4876 009728 " 75488 2085.0; 52844578
15 275.28 17.5 . 2327. 465655 3887.88 15292.48206 3.933375133
20 142.28 22.5 57.91 1302.881117| . 3945.78 16595.36318 4205847185
25 84,37 27.5 27.31 750.8044029 32973.000 17346.26758 4,365930524
30 §7.07 32.5 18.39 507.6881241 3001.48] 17943.95571 4,405564819
35 38,68 37.5 13.30 408,5059944 4004.78]  18442.5517 4,605139858
40 25.38 425 9.68 411.2268303 4014.45| 1B853.77853 4,69647683
45 15,70 47.5 6.90 327.866566 4021.35 18181.65 4,769946948
50 8.80 52,5 4.68 245.6507324] | 4026.03 19427.20 4 825306331
55 4.13 57.5 2.82 162.3801753] , 4026.86 19589.58 4.862318284
80 1.30 825 1.28 70.8400519 4030.13 106860.42 4,880587849
65 0.02 67.5 0.02 1.596016184 4030.18 18671.01 4.8680955233
70 '
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HMS40-11 Weighted Average Results

Concentration (ppm)[Area Inside (ft2) |Avg Cone. in area (ppm) __|Area of Conc (ft2)]Area * Avg. Conc (ft2-ppm Total Area (fSum (#2-ppm) |Wit Avg Conc. (ppm)

0 3041101121 0.125 383.56 45.44309304 : :
0.25] 2677.549176 0.375 270.90} . 101.58568058

0.5 2406,653684 0,825 227.47 142,1690578 :

0,751 2179.183201 0.875 183.44 160.5056814 1045.35| 440.7048481 0.430194109

1 1005.747783 1.5 §13.82 770.724612 1559.17 1220.42046 0.782743164

2| 1481831375 2.25 168,77 379.7417165 1727.94| 1800.174177 260550682

2.6  1313.157270. 2,76 18488 IATAABTARTA. A BRZ80, 1971:306304 5§191714

3 1178,198323 3.5 213.36 745,7365798 2078.26! 271 8.044884 1.309108677

4 664.8450147 4.5 174.30 784,3370688 2250.55| 3502.381952 1,556231553

i 5 790.5478883 5.8 160.78 8584,3048583 5411.34] 4386.686811 1.819183584

6| 6207651868 6.5 157.83 1025.874621 2560.16, 5412.561431 2.106741322

7 471.938322 7.5 148.26 1111.649193 2717.42| 6524510824 2.400992178

8/ 323.6784297 8.5 116.48 900.0554422 2833.90| 7514.566066 2.65166064

g| 207.2013188 9.5 105.75 1004617615 2630.65| £519.183681 2.808027489

10] 101.4520862 10.5 58,97 619,1838526 2008.62; 9136367534 3,047525475

11] 42.48220546 11.5 29.60 340.4260021 3028.22] ©478.793536 3130152319

12|  12.87994441 12.5 12.868 160,9993052 3041.10] 9639.792841 3.169836339
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Figure 3. HS10-11 Lead (black outline) Bounding Limits, Cadmium (green outline) Limits, and -
Overall Excavation Bounding Limits (red outiine) with Hotspot Lead Data
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Hotspot 12 Bounding for Excavation

Estimates of lead and cadmium (as applicable} concentration distributions hawve been prepared
for DWI1630 site hotspots HS-01, HS-02, HS-04, HS06, HS-07, and HS-08 based on a
previously described methodology (see earfier reports for each hotspot).

The foliowing methodology was used fdr bounding HS-12:

-Sampling results for the hotspot (not including the original sample failure from RI/FES sampling)
were plotied and surface contours of concentration created by Kriging (software package Surfer,
using defauit settings, linear calculation of contours). The area of each concentration contour
was then determined using toolsets in Surfer and ArcGiS, and the concentration contours
overlaid onto the site map showing sampling points using ArcGIS.

_Once areas for each contour were determined, the average concentration in the contour (e.g.,

1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was multiplied by the

contﬁurarea—---(e:g—,—--%--;5—-ppm-x...1...ppm...contaur____a[g__a. 2 5 ppm as 2 ppm contour area, etc.). The

resulting areas multiplied by concentrations were then summed andsdivided by the sum of ihe.
contour areas up to that particular contour to get the weighted average concentration up to and
including that contou. e ; - ' '
-The excavation limits were determined as the most restrictive of. .
_the contour that allowed a maximum weighted concentration left at the hotspot after
excavation equal to the TCLP characteristic limit (5 mg/L for lead or 1 .mg/L for
cadmium); or, K : B
-the contour that was 2.5 times the characteristic imit (12.5 mg/L. for lead, 2.5 mgiL for -
cadmium). .

_The separate excavation limits for lead and cadmium using the above criteria were plotied
using ArcGIS. An overall excavation boundary encompassirig the individual iead and cadmium
excavation limit areas was then drawn.

Sampiles for HS-12 resulted in.well-defined lead and cadmium contours generated by Kriging
(see Figures 1 and 2). The resuiting calculation of weighted averages are shown inthe
spreadsheets HS12cPb Areas.xls and HS12¢Cd Areas.xls, indicating excavating the 12.5 mg/L
contour for lead and the 2.5 mg/L contour for cadmium are needed to satisfy the above criteria.
Figures 3 and 4 show the individual excavation limits and overall excavation boundary

necessary, along with sampling-resulis-for lead and cadmium, respectively. The proposed

excavation bb'un'déry”éréa'"cc'nsi'sts'Gf'ap-pmx'smate-ly423-&?, B
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Figure 2. HS12 Cadmium Concentration Contours
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Figure 4. HS12 Lead (biéck outline) Bounding Limits, Cadmium (green outline) Limits, and
Overall Excavation Bounding Limits (red outling) with Hotspot Cadmium Data
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H512 Weighted Average Results

#9,48808

548373]

227392327

5304845925
78

244144
54

Concentration (ppra) | Area inside (ft2) | Avg Cong. In area (pprn) Aroa of Cone (ft2) [Aren * Avg. Cone (2-ppry_| Total Ares (f2) Sum (2-ppmy [Wt Avg Coric. (pprm)|
0]  1331.195895 0.0625 1331.20 83,19974344
0.125 §19.714851 0.187% §18.71 116.1964971
0,25 316.856266 0.375 316.86 118.8210998

0.5 203.111567 0.625 47 48 29.68382438 2315.28| 347.8011846 £.150264344

0.75% 185617448 0.875 21.84 27.88339325 234710 3757845578 0.180097081

1 123,77357 1,25 42,04 5255150375 2380.15] 428,3160618 0.1792758

1.8 81.732367 1.75 50.200864 241783 4785169256 0.19791155¢

53.046159 25 531.5653848 dans

91,8527
§14.5920

g

0.549886

3.78

2470.88

816.6533459

0.249568474

2.0613228




HS12 Weighted Average Results

4120107

Concentration (ppm) |Area Inside (ft2) tAvg Conc. in area (ppm)

Aren of Conc (f2) [ Area * Avg, Cong (ft2- ppm)
5

ota! Area (ft2) Sum (fi2-ppm) Wt Avg Conc. (ppm)

i
0, 1312.350982] 370.85] 1853235205 |
B 117 941.7129407 | 1.75 534.73 9357812314 |
55| 406.9808085] 375 164,18 6156567094 |
51 242,.805686] 7.5 03.68 702.5767803 116323| 2439338242 2. 0970364’84
ol 140.1268782} 11.25 25,96 292 0914078| 118019 2731.420849. '
Mg 42846510130 ARTE R0 760018307 12088 1300643
15} 103.1650038 17.5 30.08 526.4838452 4230728| 3532.914834 2. 85{}780689
200 73.08021268 225 22,75 514.8910745 1262.03] 4044.805809 3.204998581
i 25,  50.32949626 275 19.45 534.8970561 1281.48] 4579.702065 3573757198
30| 30.87869622 32.5 19.42 631.2631158 1300.90 5210.97 4005647621
B 35) 11.45521573 375 8.35 313,3042128 1300.26| 5524.270294 4219385159
40) 3.100436718 425 266 113.2485744 1341.02] 5637.518868 4297137589
o 45 0.43576438 47.5 0.44 20.69880805 1312.36| 5658.217676 4311482043
50
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Figure 3. HS12 Lead (black outling) Bounding Limits, Cadmium {green outline) Limits, and
Overall Excavation Bounding Limits (red outling) with Hotspot Lead Data
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Hotspot 13 Bounding for Excavation
Estimates of lead and cadmium (as applicébie) concentration distributions have been prepared
for DWI1630 site hotspots HS-01, HS-02, HS-04, HS06, HS-07, and HS-08 based on a
previously described methodology (see earlier reports for each hotspof).

The foliowing methodology was used for bounding HS-13:

-Sampling results for the hotspot {not including the original sample failure from RUFS sampling)
were plotted and surface contours of concentration created by Kriging (sofiware package Surfer,
using default settings, linear calculation of contours). The area of each concentration contour
was then determined using toolsets in Surfer and ArcGIS, and the concentration contours
overlaid onto the site map showing sampling points using ArcGIS. ‘ '

-Once areas for each contour were determined, the average concentration in the contour (e.g.
1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was muttiplied by the
contour area {e.g, 1.5 ppm x 1 ppm contour area, 2.5 ppm as 2 ppm contour area, etc). The

resulting areas multiphed Dy conceniraﬁons--wefe--i-heﬁ--summed-and...div}ded...by....the...s_um__gf ihe

contour areas up to that particular contour to get the weighted average concentration up to and
“including that contour.

_»ﬁ'he excavation limits were determined as the most restrictive of. B

-the contour that allowed a maximum weighted concentration left at the hotspot after
excavation equal to the TCLP characteristic limit (5 mg/L for lead or 1 mg/L for
cadmiumy; or, ' _
-the contour that was 2.5 times the characteristic imit (12.5 mg/L for lead, 2.5 mg/L for
cadmium).

_The separate excavation limits for lead and cadmium using the above criteria were plotted
using ArcGIS. An overall excavation boundary encompassing the individual lead and cadmium
excavation limit areas was then drawn.

'Samples for HS-13 resulted in well-definied lead and cadmium cortolirs generated by Kriging
(see Figures 1 and 2). The resutting calculation of weighted averages are shown in the
spreadsheets HS13 Pb AreasF xls and HS13 Cd AreasF .xls, indicating excavating the 12.25
mg/L contour for lead and the 2.5 mg/L contour for cadmium are needed to satisfy the above
criteria. Figures 3 and 4 show the individual excavation limits and overall excawvation boundary
necessary, along with sampling results for lead and cadmium, respectively. The proposed

....... 5y

excavation boundary area consists of approximately 1,378 fie:
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Figure 3. HS13 Lead (black outiine) Bounding Limits, Cadmium {(green outline) Limits, and
Overall Excavation Bounding Limits (red outline) with Hotspot Lead Data
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HS13 Weighted Average Results 5ITI0T
1 :

Concentration (ppm) |Area Inside (f121 [Avg Cong, in area Area of Gone (ft2)  |Area * Avg. Cone (ft2-ppm) Total Area {ft2) (Sum (ft2-ppm) |W1 Avg Cohe. (ppm}]
B ) 2815.94 0.625 . 272.568 170,3623241 i
1,25 2343.37 - 1.876 1 215.66 404,355775 488.24 574.72 1.177131436
2.5 2427.71 S 375 | 333.79 1251.708583 822,03 1826.43 2221882459
5 1793.92 © . B25 % 281,62 1762.015486 1103.956 3588.44 3,250554903
] 7.6 1512.00 © B.75 227,64 1991,842032 :1331.59 ~ 5580.28 _ 4480703012
10 1284.36 © 10,5 i 73.43 833.9875117 £ 1411.01 | 6414.27 4,545850608
11 120483 I kIt ©74.23 853,5012818 148524 7267.86 4893385073
12 _ 1‘_13(_}.71_ © 42125 _ - 1772 ' 1502.96| '._’4825.69 73645873
4985 - 441288 L 0A23TE L (B b oy au 82043, 788163 063145978
12.5 1095.62 - 11275 33,87 1554,20 8129.53 §,230682545
- 13 1061.74 14 126.56 1680.76 9901.331 - 5.820093057
15 035,19 A 281.28 4022,396681 1862.04 14823.73 7.555272734
- 20 553.91 YA 285,89 B434,771813 2248.03 ; 21258.50 8,456513092
25 367.92 C. 218 i 213.48 5870.843801 2481.51 . 27128.35 11.02141319
30 154.43 i 325 n 76,80 2499,090255 _ 2538.41 20628.44 11,67205634
35 77.54 . 375 L 39.58 1484 260408 2577.69 Ea12.70 12.088597
40 37.86 © . 4256 | 23.27 080,0633702 2601.28 32101.76 12.34085042
45 14,68 - 478 11.71 558,373298 - 2612.97 32658.14 12.40845782
50 297 - 525 ; 2.97 156.0029806 . 261594 3281{1.14 12.54389588
25 . ; _ :
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H;S‘!:B Weighted Average Results - B LI07
(\

Concentration (ppm) Area inside (f2) |Avg Conc. in area (ppm) __!Area of Conc (ft2)|Area * Avg. Conc (fi2-ppm) | Total Area (ftISum (ft2-ppm) (Wi Avg Conc. (ppm)
ol 2259.104181 - 0125, 236,39 20.54804348 : :
0.25] 2022712613 - 03751 189.84 71.18969093)
0.5 1832.873437 ~ 06251 158.72. 90.1987765 g
u 0.75] 1674.155395 0.875]! 136.16 119.1406953 319,0781Q62 0.442482146
1 1537.9946 : 1.5 405.05 507.5733804 §26.6514963
2] 1132.945673 : 2.25|, 148.97 337.4261084] 1264,079685
n& 982 07TERS2 - . .- 275 b anes e i, 851100043624 T B15.08013
3| 855.34106834 f 3B 210.85 738.3146622 2353,304792
4 644.394017 : 45! 194.53 875.3711568 1800.24! 3228.765949 1.784600817
5] 449,8670934 : 55 147.30 810.1326789 1956.53] 4038.898628 2.064313115
6, 302.5702425 ' 8.5 115.14 748.407289 2071.67| 4787.305917 2.3108308063
. 71 187.4306595 . .5 96.52 723.9210169 2168.20, 5511.226934 2.54184869
81 90.80785729 : 8.5 68.83 585.0740208 2237.03| 60086.300955 27251770995
B g| 22.07561955 : 8.5 22.08 200.7183857 7250.10, 6306.018341 2.791380517
70 : : :
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Hotspot 14 Bounding for Excavation

Estimates of lead and cadmium (as applicable) concentration distributions have been prepared
for DWI1630 site hotspots HS-01, HS-02, HS-04, HS06, HS-07, and HS-08 based on &
previously described methodology (see eariier reports for each hotspot).

The following methadology was used for bounding HS-14:

-Sampling results for the hotspot (not including the original sample failure from RIFS sampling)
were piotied and surface contours of concentration created by Kriging (software package Surfer,
using default settings, linear calculation of contours). The area of each concentration contour
was then determined using ioolsets in Surfer and ArcGIS, and the concentration contours
overlaid onto the site map showing sampling points using ArcGIS.

-Once areas for each contour were determined, the average concentration in the contour (e.g.,
1.5 ppm as the average between the 1 ppm and 2 ppm contour lines) was multiplied by the

contour d:ea--(e-:g,---1-:-5--ppm--x--4--.ppm..coniour__ar_ea. 2.5 ppm as 2 ppm contour area, eic.). The

resulting areas muttiplied by concentrations were then summed and divided by the sumofthe
contour areas up to that particular contour to get the weighted average concentration up to and
inctuding that contour. ... : N :

-The excavation limits were determined as the most restrictive of.
-the contour that allowed a maximum weighted concentration left at the hotspot after
excavation equal to the TCLP characteristic limit (5 mg/L for lead or 1 mg/L for
cadmiumy; of,
.the contour that was 2.5 times the characteristic limit (12.5 mgiL. for lead, 2.5 mg/L for
cadmium).

-The separate excavation limits for lead and cadmium using the above criteria were plotted
using ArcGIS. An overalt excavation boundary encompassing the individual lead and cadmium
excavation iimﬁ,area&wasihen drawn.

Samples for HS-14 resulted in well-defined lead and cadmium contours generated by Kriging
(see Figures 1 and 2). The resufting calculation of weighted averages are shown in the
spreadsheets HS14 Pb AreasF .xIs and HS14 Cd AreasF Xs, indicating excavating the 10 mg/L.
contour for lead and the 2.5 mg/L contour for cadmium are needed to satisfy the above criteria.
Figures 3 and 4 show the individual excavation fimits and overall excavation boundary

necessary, along with sampling results-for-lead and.cadmium, respectively. The proposed

excavation bo'uﬁd’éfy"é're'é"'ébnSis't'S'"of'a‘pproximateiy 4 7TTR

Page 1
HS14 Bounding Revl 052407



Page 2
He14 Bounding Revl 052407



Page 3
HS14 Bounding Rev0 052407
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514 Weighted Average Results

5/7/07

Concentration {(ppm)

Area inside (2)

Avg Conc. m area {ppm)

Area of Conc (ft2)

Area "A vg, Conc (ft2-ppm

Total Area (ft;

Sum (ft2-ppm)

Wt Avg Cone. (ppm)

0]  3154.487122 0.125 462.85 57.86848973
0251 2801.548205 0.375 355.03 133.1373834
05| 2336516182 0.625 278.83 174.2668592
0.75] 2057689207 0.875 222,43 1946235078 1319.23] 550.8962401 0.424409853
1] 1835.262341 150 554,46 8316912112 1873.70] 1391.587451 0.742696658
"2[7 1280.801534 ; 225} 174.36 385.5704941 2045.08] 1777.157945 88000287
35110043887 e TR 275 13767 $76.6056849 274574 216676363. 87643293
3| 971.7620754 3.5) 210.83 737.9084062 2393.57| 2803.672036 208937632
4] 760.8311022 45 159.81 "719.1249707 2553.37| 3B12.797007 1414912366
5] 601.1255532 5.5 128.19 705.0432603 2661.56] 4317.840267 1.610195397
6| 472.9358695 65 103.22 670.941086 2784.78]  4988.781304 1.791443496
7| 369.7141718 7.5 | 84.97 637.2683365 286075 562604964 1.860485405
8| 284,7450601 8.5 72.16 613.3734788 2041.91] 6239.423119 2.120872284
g| 212.5834744 9.5 71.02 674.7383841 3012.94| 6914.159503 2.204822623
i 10]  141.5585818 10.5 46.48 487.9985375 3058.41; 7402.15804 2419468772
11 95.082540684 11.6 39,59 455,3241534 3000.01] 7857.482164 2.535483041
12|  55.48913599 12.5 24.53 306.6098899 3123.54] B164.082084 2.613733298
13 309603448 13.5 18.82 254 1228747 3142.36] £8418.214858 2.67894611
14] 12.13642816 14.5 12.07 1749482346 3154.43| 8593.183183 2.724160576
B 15  0.071032865 15.5 0.07 1101008304]  3154.50 R504,2684 109 2.724448261
16
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$14 Weighted Average Results

i

57107

Convertration (ppm) Area inside (ft2) |Avg Conc. in area (ppm) _iArea of Cone (1t2)| Area * Avg. Conc {ft2-ppm) | Total Area (ft1Sum #2-pprm) |Wt Avg Cone. {ppm)

0 2174.46 : 0,625 73.78 48.11106721 L

- 125 2100.69 1875 60,85 130.9773296 143.63 177.08 1232026926

B 25 2030.63 3.125 £6.16 2067660111 209.79 383,85 1,829625263

3.75 1064.67 4.378 60.30 263823785 270.10 £47 .67 2367912286

) 5 1904.37 5.625]; 57.41 302.9272494] 327.51 970.60 2.963595373

- 6.25| 1846.96 8.875] 54,43 3742239108 381.04 1344.82 3.521034754

i 75 1792.52] i 51.81 4279912045 433,75 1785.81| 4.071004707

BI5 1740.71] 4089 467.717978| 18135143

AT 4800182 1 28 51278149131 63161169,

. 11,25 1642.56 556.6337255 5708742312

- 12.5 1565.68 75]] 90.44 1243.547691 6.793725794

______ 15 1505.24 17.501 | 175.94 3070.021237 §,0225332

20 1328.30 22.5] 168.71 3796.074903 11.26525268

25 1160.59 2751 112.74 3100.382325 1126.62 1452197 17 BBSBBOY6

30 1047.84 3251 74.76 2429600321 1201.38 16951.57 14.1101319

B 35 §73.09 Y 52.90 1983.716459 125427,  1B935.29 1509660072

40 520.19 425 39,38 1673.685434 179366,  20608.97 15.93080156

77777 - 45 880.81 475 30.38 1442 953983 132403 | 22051.93 16.65510672!

- 50| B50.43| 55/ 43.42 2388.222068| 1387.46|  24440.15] 17.87271402

- 60 807.01] 851 28.86 1862.980403 1306.12 26303.13] 18.8402018

7" 70 778.35] 750 22.32 1674,3436B1 1418.44 27977 .47 19.72400007

" 80! 756,02 ' 85 20.86 1766.031108] 143810 20733.50 20.66118642

T 90 735,36 95 19.24 1827.568876 1458,34 31661.07 21.64180176

"""""" 100 716.12 150 142.66 91388.45683 1800.99 52053.53 33.07913726

T 200 573.47 2125 26.64 £660.458114! 1627.83 58619.09| 36.01549708

'''''' 225 548.83 237.5 24,32 §775.210868 1651.95 64305.21 3608135201

-------- — 550 £77 1 262.5 22.38 5a73.076041] 167433 70269.19 41.06863787

- 500.14 287.5 20.73 £680,02267| _ 1695.08 76209.21] 4407148221

T 470.41 325 37.39 12151.78476 51.01512899

""""""" T 442.02 375 33.05 123094, 1 57.0802086

I 406.97 450 ’“"";’ 56.53 26436.72 50,27014854
T 352.44 s
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Figure 3. HS14 Lead (black outline) Boundin
Overall Excavation Bounding Limits
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Hotspot 15 Bounding for Excavation
Estimates of lead and cadmium (as applicable) concentration distributions have been prepared
for DW11630 site hoispots HS-01, HS-02, HS-04, HS06, HS-07, and HS-08 basedon a
previously described methodology (see earlier reports for each hotspot).

The following methodology was used for bounding HS-15:

-Sampling resuits for the hotspot (not including the original sample failure from RI/FS sampling)
were plotted and surface contours of concentration created by Kriging (software package Surfer,
using default setlings, linear calcuiation of contours). The area of each concentration contour
was then determined using toolsets in Surfer and ArcGIS, and the concentration contours
overlaid onto the site map showing sampling points using ArcGIS.

.Once areas for each contour wefe determined, the average concentration in the contour (€.9.,
1.5 ppm as the average petween the 1 ppm and 2 ppm contour lines) was muttiplied by the

_ excavation limit areas was then drawn.

contour area (e.g. 1.5 ppm'x~1'"ppmrreonteurrrareayzfﬁ,gpmﬂas 2 ppm contour area, etc.). The
resulting areas multiplied by concentrations were then summed and divided by the sum of the
contour areas up to that particuiar contour to get the weighted average concentration up to and
mciudmg that contour. o s

-The excavation limits were determined as the most restrictive of:
-the contour that aliowed a maximum weighted concentration left at the hotspot after
excavation equal to the TCLP characteristic limit (5 mg/L for tead or 1 mg/L for
cadmiumy); of, '
-the contour that was 2.5 times the characteristic fimit (12.5 mg/L. for lead, 2.5 mg/L for
cadmium). :

The separate excavation limits for lead and cadmium using the above criteria were plotted
using ArcGIS. An overall excavation boundary encompassing the individual lead and cadmium

“Samples for H’SﬁSTa’sTiﬂfe“EﬁWElFﬁéﬁﬁé?f}é"a_u'_aﬁa"c‘a?;!fﬁ:um contours generated by Kniging T T

(see Figures 1 and 2). The resulting calculation of weighted averages are shown in the
spreadsheets HS815 Pb AreasF.xls and HS15 Cd AreasF .xls, indicating excavating the 12.5

-mgl. contour for iead and the 2.5 mg/L contour for cadmium are needed to satisfy the above

criteria. Figures 3 and 4 show the individual excavation limits and overall excavation boundary. ..

necessary, along with sampiing results for lead and cadmium, respectively. The proposed
excavation boundary area consists of approximately 833 i,
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Figure 2. HS15 Cadmium Concentration Contours
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Figure 3. HS15 Lead (black outline) Bounding
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HS-15

0.004

Figure 4. HS15 Lead {black outline) Bounding Limits, Cadmium (green outline) Limits, and
Overall Excavation Bounding Limits (red outline) with Hotspot Cadmium Data
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|
Tsff Weighted Average Results

S

TSum {ft2-ppm)

Wi Avg Cone. (ppm)

Concentration (ppm)|Area Inside (ft2) Avg Cong. in area (ppm) | iArea of Cong (ft2)iArea * Avg. Cong (f2-p| Total Area (ft
0 3613,79 : 0.625 756.08 4725566939 -
1.25 2857.70 1.875 544,13 1020.2481 1300.22 149280 1.148113811
2.5 2313.57 3.751. 685.06 2568,977686 1985.28 4061.78 2.045945658
5 1628.51 715} | 597.54 4481.536371 2582.82 8543.32 3 30774857_
10 1030.97| : 168.43 1894.791613] 2751.25 10438.1 i
426 L geREs ¥ 3566 1422006
15 733,71 17i5] 202.08 3536. 658774 . 3082, 15746.31 5. 10882076
20 531.61 22|15 141.02 3172.068540] | 3223.20 18919.28 5,869715823
- 25 390.59 2715 | 113.33 3116571604 | 3336.53 22035.85 6.604418076
30 277.28 325 | 104.34 3300.078416 ' 344087 25426.83 7.388652128
35 172.92 3715| 111.64 4186.369771 35562.51 - 29613.20 8.335861522
40 61.29 42[5] | 41.46 1762.09961 3693.97 31375.30 B.729980056
) 45 19.83 4751 | 13.32 632,7870584 3607.29 32008.08 8.873168928
B 50 6.51 5215 482 253.002921 3612.11 32261.09 8.931373775
55 1.69 5715 1.48 84,890436351 3613.58 32345.98 8.951216829
80 0.21 :
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I-JS‘SE Waighted Average Results

[ETE AV N

Area of Conc (ft2)

Sum (ft2-pprh)

Concentration (ppm)|Area Inside (ft2) |Avg Conc. tnarea (ppm} Area * Avg. Conc (ft2- Total Area (ft) Wt Avg Conc. (ppm)
2135741442 0.125 3
1632,273323 0.375 5
1297.251837 0.625 8 ;
1080.565312 0.875 1 446.8572213 0,374650001
943.0092592 1.5 970.2394311
2 594.087786 2.25 1214954772 o}
B 4863254188 1 E Tt e LR | 596680 44828604
3j 391.6373346 3.5 2055420226 1.075784202
4| 226,1164086 4.5 2639.950171 1,.283763073
5| 9522086546 5.5 2074,085593 1.4156373605
8 34.4680706 6.5 3120.166129 1.472454344
7| 10.61198488 7.5 3105.160646 1,4097318083
8| 1.810182672 8.5 3210.33801 1.503167238
9] (0,025649351 8.5 3210.581678 1.803283277
10 5
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Figure 3. HS15 Lead (black outli
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“Rimmer Statistical Evaluation™



Location ID
D1630RIMOA
D1630RIMO1
D1630RIMO2
D1630RIMO2
D1630RIMO3
D16830RIMO3
D1630RIMO4
D1630RIMO4
D1630RIMOS
D1630RIMOS
D1630RIMOB
D1630RIMOB
D1630RIMOT
D1630RIMOT
D1630RIMOB
D1830RIMOS
D1830RIMOS
D1830RIMOS
D16830RIM10
D16830RIM10
D1830RIM11
D1830RIM11
D16830RIM12
D1630RIM12
D1630RIM12D
D1630RIMA2D
D1630RIM13
D1630RIM13
D1630RIM14
D1630RIM14
D1630RIM15
D1630RIM15
D1630RIM1G
D1630RIM16
D1630RIMAT
D1830RIMAT
D1830RIM18
D1630RIM1S
D1630RIM20
D16830RIM21
D1630RIMZ22

Chemical Name Units

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

mg'kg
ma/L
mg/kg
ma/L
ma/L
mg/kg
mg/L
ma'kg
mg/kg
mg/L
mgikg
mg/L
mg/kg
ma/L
mg/L
mg'kg
ma/L
ma'kg
mg/L
mg'kg
mg/L
mg/kg
mg/kg
mg/L
mg/kg
mg/L
ma/L
mg/kg
ma/L
malkg
ma/L
mag/kg
mg/L
mg/kg
mg/L
mg'kg
mg/L
mag/L
mag/L
mg/L
mg/L

Result Lab Qualifier

11.3
0.04 U
47.2
0.063 B
0.04 U
136
0.04 U
21.4
101
0.04 U
27600
48.7
510
-
0.04 U
26.1
0.04 U
73.1
0.18
147
10.7
4120
21.3
0.04 U
35.9
0,04 U
0.04 U
48.6
0.04 U
389
1.5
955
0.15
103
0.04 U
185
0.057 B
0.31
0.2
0.04 U
9.2

Detection Limit Sample Id

0.49 D1630RIMO1-A
0.04 D1630RIMO1-A
0.49 D1630RIMO2-A
0.04 D1630RIMOD2-A
0.04 D1630RIMO3-A
2.3 D1630RIMO3-A
0.04 D1630RIMO4-A,
0.46 D1630RIMO4-A,
0.5 D1630RIMOS-A
0.04 D1630RIMO5S-A,
8.1 D1630RIMOB-A,
0.04 D1630RIMOB-A
0.5 D1630RIMO7-A
0.04 D1630RIMOT-A
0.04 D1630RIMO8-A
0.46 D1630RIMO&-A
0.04 D1630RIMO9-A
0.49 D1630RIMO9-A
0.04 D1630RIM10-A
0.5 D1620RIM10-A
0.04 D1630RIM11-A,
2.3 D1630RIM11-A
0.46 D1630RIM12-A
0.04 D1630RIM12-A
0.46 D1630RIM12-E
0.04 D1B30RIM12-E
0.04 D1630RIM13-A
0.48 D1630RIM13-A
0.04 D1630RIM14-A
0.53 D1630RIM14-A
0.04 D1630RIM15-A
9.9 D1630RIM15-A
0.04 D1630RIM16-A
0.52 D1630RIM16-A
0.04 D1630RIM17-A
0.47 D1630RIM17-A
0.04 D1630RIM18
0.04 D1630RIM18
0.04 D1630RIM20
0.04 D1630RIM21
0.04 D1630RIM22



Location ID
D1630RIMO1
D1630RIMO3
D1630RIMO4
D1630RIMOS
D1630RIMOB
D1630RIMOS
D1630RIM12
D1630RIM12D
D1630RIM13
D1630RIM14
D1630RIMT
D1630RIMO2
D1630RIM16
D1630RIM10
D1630RIM15
D1630RIMOT
D1630RIM11
D1630RIM18
D1630RIM19
D1830RIM20
D16830RIM21
D16830RIMZ2
min

median

max

mean

UCL-90
UCL-95

Chemical Name Units

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

ma/L
ma/L
mag/L
mag/L
ma/L
mg/L
mg/L
mg/L
mag/L
mg/L
ma/L
ma/L
mag/L
ma/L
mg/L
ma/L
ma/L
mg/L
mg/L
mg/L
mg/L
ma/L
ma/L
my/L
mag/L
ma/L

mog/L
mg/L

Result Lab Qualifi Detection Limit Sample Id

0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.04 U
0.062 B
0.15
0.18
1.5
7
10.7
0.057 B
0.21
0.2
0.04 U
el
0.04
0.04
10.7
1.4

3.97 Pert Beta
4.84 Pert Beta

0.04 D1630RIMO1-A
0.04 D1630RIMOZ-A
0.04 D1630RIMO4-A
0.04 D1630RIMOS-A
0.04 D1630RIMOE-A
0.04 D1630RIMOS-A
0.04 D1630RIM12-A
0.04 D1630RIM12-E
0.04 D1630RIM13-A
0.04 D1630RIM14-A
0.04 D1630RIM1T-A
0.04 D1630RIMOZ-A
0.04 D1630RIM16-A
0.04 D1630RIM10-A
0.04 D1630RIM15-A
0.04 D1630RIMOT-A
0.04 D1630RIM11-A
0.04 D1630RIM18

0.04 D1630RIM18

0.04 D1630RIM20

0.04 D1630RIM21

0.04 D1630RIM22



Location ID
D1830RIMO1
D1830RIMO2
D16830RIMO3
D1630RIMO4
D1630RIMOS
D1630RIMOG
D1630RIMOT
D1630RIMOB
D1630RIMOS
D1630RIM10
D1630RIM11
D1630RIM12
D1830RIM12D
D1630RIM13
D1830RIM14
D16830RIM15
D1830RIM16
D1630RIM17
D1630RIM18
D1630RIM19
D1630RIM20
D1630RIM21
D1630RIM22

Chemical Name Units

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

mg/ka
mg/kg
mg/kg
mg/kg
mag/kg
mg'kg
ma'kg
ma'kg
ma/kg
mag/kg
mg'kg
mg/kg
mg/kg
mg/kg
mg/kg
mg'kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mag/kg
ma/kg

Result Lab Qualifier Detection L Sample Id

11.3
47.2
136
214
101
27600
510
26.1
73.1
147
4120
213
359
48.6
389
g55
103
185
47.2 *N
179 *N
345 *N
27.4 *N
122 *N

0.49 D1630RIMO1-A
0.49 D1630RIMOZ-A,
2.3 D1630RIM0O3-A
0.48 D1630RIMD4-A
0.5 D1630RIMODS-A
8.1 D1630RIMOB-A
0.5 D1630RIMO7-A
0.46 D1630RIMOB-A
0.49 D1630RIMDI-A
0.5 D1630RIM10-A
2.3 D1630RIM11-A
0.46 D1630RIM12-A
0.46 D1630RIM12-E
0.49 D1630RIM13-A
0.53 D1630RIM14-A
8.9 D1630RIM15-A
0.52 D1630RIM16-A
0.47 D1630RIM17-A
0.45 D1630RIM18
0.47 D1630RIM19
0.48 D1630RIM20
0.47 D1630RIM21
0.46 D1830RIM22



General UCL Statistics for Full Data Sets

User Selected Options

From File WorkSheet wst
Full Precision OFF
Confidence Coefficient 0%
Number of Bootstrap Operations 2000

co

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

sD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Marmal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
90% Student’s-t UCL

90% UCLs (Adjusted for Skewness)
90% Adjusted-CLT UCL
20% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Sguare Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Approximate Gamma UCL
80% Adjusted Gamma UCL

Potential UCL to Use

22 Number of Unique Samples

Log-transformed Statistics
0.04 Minimum of Log Data
10.7 Maximum of Log Data
1.356 Mean of log Data
0.04 3D of log Data
3.163
2.332
2.384

Lognormal Distribution Test
0.474 Shapiro Wilk Test Statistic
0.911 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
2249 90% H-UCL

90% Chebyshev (MVUE) UCL

95% Chebyshev (MVUE) UCL

2485 97.5% Chebyshev (MVUE) UCL

2308 99% Chebyshev (MVUE) UCL

Data Distribution
Data do not follow a Discernable
0.29 Distribution (0.05)
4 676
12.76
6.866 Nonparametric Statistics
0.0873 90% CLTUCL
6617 90% Jackknife UCL
80% Standard Bootstrap UCL
4.06 90% Bootstrap-t UCL
0.847 90% Hall's Bootstrap UCL
0.341  90% Percentile Bootstrap UCL
0.201  90% BCA Bootstrap UCL
80% Chebyshev(Mean, Sd) UCL
85% Chebyshev(Mean, Sd) UCL
87.5% Chebyshev(Mean, Sd) UCL
89% Chebyshev({Mean, Sd) UCL
2.521
2616

Recommendation Provided only
for 95% Confidence Coefficient



General UCL Statistics for Full Data Sets

User Selected Options

From File WorkSheet wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

co

General Statistics
MNumber of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

sD

Coefficient of Variation
Skewness

Relevant UCL Statistics
MNormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnav 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

22 Number of Unique Samples 11

Log-transformed Statistics

0.04 Minimum of Log Data -3.219
10.7 Maximum of Log Data 2.37
1.356 Mean of log Data -1.987
0.04 SD of log Data 1.932
3.163
2332
2.384

Lognormal Distribution Test
0.474 Shapiro Wilk Test Statistic 0.681
0.911 Shapiro Wilk Critical Value 0.911
Data not Lognormal at 5%
Significance Level

Assuming Lognormal Distribution

2517  95% H-UCL 4 765

95% Chebyshev (MVUE) UCL 2.357
2.832 97.5% Chebyshev (MVUE) UCL 3.064
2574 99% Chebyshev (MVUE) UCL 4,453

Data Distribution
0.29 Data do not follow a Discernable Distribution (0.05)
4.676

12.76
5.734 Monparametric Statistics

0.0386 95% CLT UCL 2.466
5,385 95% Jackknife UCL 2.517
95% Standard Bootstrap UCL 2.461
4,06 95% Bootstrap-t UCL 3.382
0.847  95% Hall's Bootstrap UCL 2.252
0.341 95% Percentile Bootstrap UCL 2.455
0.201 95% BCA Bootstrap UCL 2778
95% Chebyshev(Mean, Sd) UCL 4.296
97.5% Chebyshev(Mean, Sd) UCL 5.568
99% Chebyshev(Mean, Sd) UCL 5.067

3.018

3.215

Use 98% Chebyshev (Mean, Sd) UCL 8.067



General UCL Statistics for Data Sets with Non-Detects
User Selected Options

From File WorkSheet wst
Full Precision OFF
Confidence Coefficient 0%
Mumber of Bootstrap Operations 2000
X
General Statistics
Mumber of Valid Samples 22 Number of Detected Data 10
Mumber of Unigque Samples 10 Number of Non-Detect Data 12
Percent Non-Detects 54.55%
RFaw Statistics Log-transformed Statistics
Minimum Detected 0.057 Minimum Detected -2.865
Maximum Detected 10.7 Maximum Detected 2.37
Mean of Detected 2.936 Mean of Detected -0.508
5D of Detected 4,274 8D of Detected 2.062
Minimum MNon-Detect 0.04 Minimum Non-Detect -3.219
Maximum Mon-Detect 0.04 Maximum Non-Detect -3.219
UCL Statistics
Normal Distribution Test with Detected Values Only Lagnormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.862
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Mormal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.345 Mean -2.365
sD 3.168 SD 2.198
90% DL/2 {t) UCL 22389 90% H-Stat (DL/2) UCL 3.72
Maximum Likelihood Estimate{MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -3.874
SDin Log Scale 3.768
Mean in Original Scale 1.337
SD in Original Scale 3.172
80% Percentile Bootstrap UCL 2.268
80% BCA Bootstrap UCL 2.481
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.356 Data appear Lognormal at 5% Significance Level
Theta Star 8.253
nu star 7.115
A-D Test Statistic 0.869 Nonparametric Statistics
5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method
K-S Test Statistic 0.793 Mean 1,366
5% K-S Critical Value 0.284 5D 3.087
Data not Gamma Distributed at 5% Significance Level  SE of Mean 0.694

90% KM (t) UCL 2.283



Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Mu star
AppChi2
890% Gamma Approximate UCL
90% Adjusted Gamma UCL
Mote: DL/2 is not a recommended method.

0
19.09
4284
1.191

90% KM (z) UCL

90% KM (jackknife} UCL

90% KM (bootstrap t) UCL

90% KM (BCA) UCL

90% KM (Percentile Bootstrap) UCL
90% KM (Chebyshev) UCL

5.622 95% KM (Chebyshev) UCL
0.191 97.5% KM (Chebyshev) UCL
22.49 99% KM (Chebyshev) UCL

8.402

3.761 Potential UCL to Use

9.584
10.07

Recommendation Provided only
for 85% Confidence Coeficient

2.255
2.254

2.75
2178
2246
3.447
4.389
5.697
8.267



General UCL Statistics for Data Sets with Non-Detects
User Selected Options

From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
X
General Statistics
Mumber of Valid Samples 22 Mumber of Detected Data 10
Mumber of Unique Samples 10 Number of Non-Detect Data 12
Percent Non-Detects 54.55%
Raw Statistics Log-transformed Statistics
Minimum Detected 0.057 Minimum Detected -2.865
Maximum Detected 10.7 Maximum Detected 2.37
Mean of Detected 2.936 Mean of Detected -0.508
SD of Detected 4,274 SD of Detected 2.062
Minimum Mon-Detect 0.04 Minimum Non-Detact -3.219
Maximum Mon-Detect 0.04 Maximum Non-Detect -3.219
UCL Statistics
MNormal Distribution Test with Detected Values Only Lognormal Distribution Test, Detected Values Only
Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.862
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.345 Mean -2.365
sD 3.168 SD 2.198
95% DL/2 (t) UCL 2,508 95% H-Stat (DL/2) UCL 6.4086
Maximum Likelihood Estimate(MLE) Method  N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -3.874
SD in Log Scale 3.768
Mean in Original Scale 1.337
SD in Original Scale 3.172
95% Percentile Bootstrap UCL 2.487
95% BCA Bootstrap UCL 2.84
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.356 Data appear Lognormal at 5% Significance Level
Theta Star 8.253
nu star T:1°15
A-D Test Statistic 0.869 Nonparametric Statistics
5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method
K-5 Test Statistic 0.793 Mean 1,366
5% K-S Critical Value 0.284 SD 3.087
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.694

95% KM (t) UCL 2,559



Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
sD
k star
Theta star
Mu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Mote: DL/2 is not a recommended method.

85% KM (z) UCL
85% KM (jackknife) UCL
0 95% KM (bootstrap t) UCL
19.09 95% KM (BCA) UCL
4.294 B85% KM (Percentile Bootstrap) UCL
1.191 95% KM (Chebyshev) UCL
5622 97.5% KM (Chebyshev) UCL
0.181 99% KM (Chebyshev) UCL
22.49
8.402 Potential UCLs to Use
287 85% KM (Chebyshev) UCL
12.15
13.2

2.507
2.522
3.259
2.602
2518
4.389
5697
8.267

B.267



APPENDIX D

Post-Treatment Grab Sampling Results
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APPENDIX D

Post Treatment Grab Sampling Results

Sample ID TCLP Pb (mg/L) TCLP Cd (mg/L)
D1630RCRAPL5-23 0.04U 0.014B
D1630RCRAPLS5-24 0.04U 0.013B
D1630RCRAPLS5-25 0.04U 0.1
D1630RCRAPLS5-26 0.72 0.44
D1630RCRAPLS5-26 0.04U 0.028B
D1630RCRAPLS5-27 0.14 0.21
D1630RCRAPLS5-28 0.04U 0.075
D1630RCRAPLS5-29 0.04U 0.089
D1630RCRAPLS5-30 0.04U 0.11
D1630RCRAPLS5-31 0.127 0.126
D1630RCRAPLS5-32 0.001U 0.001U
D1630RCRAPLS5-33 0.528 0.33
D1630RCRAPLS5-34 0.0496 0.0959

D1630RCRAPLS5-34D 0.046 0.0932
D1630RCRAPLS5-35 0.01U 0.0196
D1630RCRAPLS5-36 0.232 0.184
D1630RCRAPLS5-37 0.0536 0.103
D1630RCRAPLS5-38 0.226 0.215
D1630RCRAPLS5-39 0.0512 0.119
D1630RCRAPLS5-40 0.0243U 0.0644

B=Target analyte detected in associated blank

D = duplicate

TCLP = Toxicity Characteristic Leaching Procedure
U = below detection limits

D-2
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Bechtel Jacobs MT?2

Witherspoon 1630 Site December 2007
Knoxville, TN

1.0 INTRODUCTION

This Remediation Final Report is for on-site treatment of lead and cadmium
contaminated soil at the David Witherspoon Inc 1630 scrap yard site with MT2
proprietary ECOBOND® treatment to stabilize the lead and cadmium in the soil to meet
the RCRA criteria of 5.0 mg/L leachable lead and 1.0 mg/L leachable cadmium or a2 90%
reduction in leachate levels. The soil was a compilation of scils from several separate
locations on the Witherspoon site and the soil was placed in one stockpile for ease of
treatment. :

2.0 SITE HISTORY AND CURRENT CONDITIONS

The David Witherspoon Inc 1630 site is located in Knoxville, TN. The site is a former
scrap yard. Lead and cadmium contaminated soil that was determined to be RCRA-
characteristic from several locations at the site were combined into a stockpile of
approximately 600 cubic yards. The stockpile contained some rocks, bricks, wood, and
other debris. The stockpile was situated on a relative flat clear area. The stockpile was
approximately 90°x 90” and 2’ in height at the time of treatment.

3.0 TREATABILITY STUDY

In August of 2007, Bechtel Jacobs/RSI personnel collected a representative composite
sample of soil from the stockpile for a treatablht% study. At the MT2 laboratory, the
sample was analyzed and treated with ECOBOND™ to determine the appropriate level of
treatment necessary at the Witherspoon site. As reported in the MT2 Treatability Study,
TCLP Pb and Cd concentrations dropped by at least 90% after treatment. MT2 applied
6%, by weight, ECOBOND® Pb/Cd to the soil at the Witherspoon site. As indicated by
the Treatability Study, this level of treatment would result in the effective stabilization of

__the lead and cadmium contaminated soil.

4.0 SOIL SAMPLING AND ANALYSIS

MT?2 visited the site on 29 August 2007 to assess the site conditions and the nature of the
soil stockpile. Although the stockpile did contain some bricks, sticks, and other debris
under one foot in diameter, the soil was determined to be treatable without any further
processing.

In August of 2007, Bechtel Jacobs/RSI sampled the untreated stockpile with samples
being sent to an independent third-party laboratory designated by Bechtel Jacobs. The

4 Technologies Page 1



Bechtel Jacobs MT2
Witherspoon 1630 Site December 2007
Knoxville, TN

untreated TCLP Pb results varied from 44.5 to 119 mg/L. and the untreated TCLP Cd
results varied from 3.1 to 4.8 mg/L.

5.0 SITE PREPARATION

Prior to treatment BJC removed large pieces of debris from the pile using a tractor and
rake and mixed the remaining pile to provide a homogeneous soil. The large pieces of
debris were determined to be non-RCRA.

Bechtel Jacobs provided all necessary equipment and operators to treat the soil. A CAT
330 excavator was used to mix in the treatment product. A 2500-gallon water truck was
used to add water for dust control. MT2 provided technical oversight and directed the
treatment.

7.0 CON

6.0 SOIL TREATMENT WITH ECOBOND®

Lead and cadmium contaminated soil stabilization treatment with ECOBOND® was
performed at the Witherspoon site on October 25 and 26, 2007. About 600 cy of lead
and cadmium contaminated soil was treated with 25.01 tons of ECOBOND Cd and 23.27
tons of ECOBOND Pb utilizing a CAT 330 excavator to mix the soil. A small portion of
ECOBOND Pb was withheld (3 to 5 tons) for further treatment use, if needed. Due to the
reactivity of the ECOBOND Cd with water, none of that material was withheld. A small
part of the pile did not pass the Cd goal initially so Bechtel Jacobs purchased 900 pounds
of hydrated lime under the advise of MT2 and retreated only that portion of the soil on
November 13, 2007. The reason for not reaching the goal was likely to be incomplete
mixing. The remaining Ecobond Pb was added to the soil that already passed to allow for
disposal. No unused ECOBOND remains at the site.

After all stockpile soils had been treated with ECOBOND®, Bechtel Jacobs / RSI
personnel divided the stockpile into separate sampling grids. Composite samples were
collected from the grids and analyzed for TCLP Pb and TCLP Cd to verify treatment
meeting project criteria. Bechtel Jacobs provided MT2 with these initial treated soil
sample results. See Table 7-1 for sample results. Station IDs 13 and 14 were considered
to not meet the goals (below 5 mg/L Pb TCLP and 1.0 mg/LL Cd TCLP.) After the
retreatment, grab samples were taken randomly-6 in the already treated portion and 2 in
the retreated portion. These results are designated as final results. All final results
passed the criteria of 5 mg/I. TCLP Pb and 1.0 mg/L. TCLP Cd.

Technologies

Page 2



Bechtel Jacobs MT?2
Witherspoon 1630 Site December 2007
Knoxville, TN

Table 7.1 Post-Treatment Sampling Results

12 0.04U 0.31 Initial
13 4.4 1.3 Initial
14 23 1.1 Initial
15 0.52 0.39 Initial
16 0.04U 0.01U Initial
17 0.04U 0.01U Initial
18 0.04U 0.01U Initial
19 004U 0.01U Initial
20 0.04U 0.02B Initial
21 0.04U 0.01U Initial
23 0.04U 0.014B Final
24 0.04U 0.013 Final
25 0.04U 0.1 Final
26 0.72 0.44 Final
26D 0.04U 0.28 Final
27 0.14 0.21 Final
28 0.04U 0.075 Final
29 0.04U 0.08% Final
30 0.04U 0.11 Final

{J = Below detection limits
B = Found in blank sample
D = Duplicate sample

.80 SITE CLEANUP AND DEMOBILIZATION .
Site cleanup included extra ECOBOND® being appropriately mixed into the treated
stockpile. All ECOBOND® was mixed into the soil stockpile and no extra ECOBOND®

remained after the treatment was complete. Cleaning and/or decontamination of the
equipment used for soil treatment was accomplished by Bechtel Jacobs personnel.

9.0 CONCLUSION
MT2 provided 25.01 tons of ECOBOND Cd and 23.27 tons of ECOBOND Pb to the

Bechtel Jacobs David Witherspoon 1630 Site. The two ECOBOND products were used
for the treatment approximately 600 cubic yards of Pb and Cd contaminated soil, with

W Wetals
Treatmen
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Bechtel Jacobs
Witherspoon 1630 Site
Knoxville, TN

MT2
December 2007

treatment oversite provided by MT2 personnel. An additional 900 pounds of hydrated
lime was used to retreat part of the pile that initially did not pass the goal of 1.0 mg/L
TCLP Cd. The soil was initially treated with the ECOBOND on October 25 and 26, 2007
and retreated on November 13, 2007. All treated soil met the project RCRA criteria of
50 mg/l. leachable lead and 1.0 mg/lL  leachable cadmium.

3 Technolagies Page 4
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MTILLLC
14045 W, 66% Ave
Arvada, CO 80004

AMT2- ECOBOND® Cd/ Pb
Material Safety Data Sheet

Phone: B38-435-66458
Fax: MI3-456-600%

SECTION 1t PRODUCT
IDENTIFICATION

ECOBOND" Cd/ Fh

Chentiesi Nome and Smowpme:  ECOBOND,
Lnosganic Salts, Alkali Salts

Chemical Family: Phosphate Salts and
Alkaii Galts

Hagzard Class ID & 305

SECTION 1+ HAZARDOUS
INGREDIENTS

Mot apphicabie
SECTION 3: PHYSICAL DATA

Eotling Paint, decomposes / 2800 degree C

Vapor Preszuve (mmBg ). NA

Vapor Dencire idivall WA
Sedubiliee in Waner: $0%

.&Wmm and Qdor: A blend of gray to wiite
graveslar poedar. Mo ador,

Specific Graviyy (HI0=4i: 22~3.2

pH 85100

Paveens Volnsile by Polmee (50 Wil
Emp@m;‘im@ Rore: A

Melring Potor: Orver J500°F

SECTION 4 FIRE AND EXPLOSION
HAZARD DATA

Euringyizking media: non-combusiible - wse
sxtingwishing media apyacpsiate 1o fire

Figzch Poine: Mon detected

At fpwition reagperanre: Mon deterted

SECTION §: HEALTH HAZARD DATA

- Sk Effecrs: Moderately indtating. Froteot with
gioves, clothung,
Eve Efecr, Wear protecsive gogales
Swgtlowing: This maserial can cavse frritation 1o
severs bums i inhaled, ovallowed oo cowmes
- eongset with eves or shin

© Thresheld Limis Vnlee: Wons
CEFA (T Yone

e archeegenivin: Noas detesmaned
Emergsney mnd First Aid Procedures

Sk Wath 2l mrens with plesty of water fov
_ approx 15 minnes,

Eve Conrocr: Flosh eves snd Uz thovoughly

wifh water for at lesst 19 minutes.  Noufy
vhwrsledan,

MAELE O Pl Pagelofl




Bechtel Jacobs

Witherspoon 1630 Site

Swallewing If swaliowed give lmgs amounts of
wates, followed by frazt juice  Notfy pirvsician

Diasr Bibalstion: Femove to flash 2 Floh
mucuth with cold warer, Netify physician
SECTION 6: REACTIVITY DATA

Companbidin (Conditions ro aveidl; Can yeact
weith water oy steam 1o produce hest.

Incompanbilin, (marerials to mvoid):  Avoid
sormact with acids,

SECTION 7t $PILL OGR LEAK
PROCEDURES

Steps to be taken in care matenial i relezsed o
spglled:

1 Aveid divect contact with water

I Mzke certainy waste canno? comtant acid.

% Swedp wp casfilly to emove a nuch
wmeomtmminated matevials xu possible.

4 Aveid skin and e coutset.  Aved
pabalntion.

5 Dispoce of acecading 1o Fedeml, Saie
amd Jocal reguistions.

$ECTION 8 $PECIAL PROTECTION
INFORMATION

Rosptoarery Proosecnon. ie dusr mnd o
WIOSE wmmoved HEFA weprster rarsidre
The poute preane e onsined faa

APEALAINT KD B BELIY VA,

MT2
December 2007

Fenritarion:  Local swhaust usally adequate.
Dhast coliector squipment may be wuhicaced in
LOmLE LERTATORL.

ﬂ’mgr Prrocrive Eguipment: Eve warh foweram
shouid be providad in work aeas,
SECTION $: SPECTAL PRECAUTIONS

Haedling and Storage: Kaep contalners closed
to mvodd renction with witer,

Othey Precautions: Wash fom skl o gyes as
auickiv a5 pessible after exposime. Do not allew
oot esds. Remove and wash contaminated
clothisg.

DISCLADMER

The information and recousmendations hevein
e taken i data contmined dn independent,
indusrial  vecognized refersmess, imchuding
WIOSHE, OSHA, ANSL ad WFPA Taw
T2 LLO makes no guarmites, wapranfy, o
othey reprecentation concaming this wbstavce,
since the comdhons of fx use ave beyond the
comtyed of MT LLE MTLLLE, diselanne auy
lishgliny for loss o damage mewsed n
romesection with the nee of this substnce

REDE 4 Pe Bogelall
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Bechtel Jacobs MT2
Witherspoon 1630 Site December 2007
Knoxville, TN

1.0 INTRODUCTION

This Remediation Final Report is for on-site treatment of lead and cadmium
contaminated soil at the David Witherspoon Inc 1630 scrap yard site with MT2
proprietary ECOBOND® treatment to stabilize the lead and cadmium in the soil to meet
the RCRA criteria of 5.0 mg/L leachable lead and 1.0 mg/L leachable cadmium or a 90%
reduction in leachate levels. The soil was a compilation of soils from several separate
locations on the Witherspoon site and the soil was placed in one stockpile for ease of
treatment.

2.0 SITE HISTORY AND CURRENT CONDITIONS

The David Witherspoon Inc 1630 site is located in Knoxville, TN. The site 1s a former
scrap yard. Lead and cadmium contaminated soil that was determined to be RCRA-
characteristic from several locations at the site were combined into a stockpile of
approximately 600 cubic yards. The stockpile contained some rocks, bricks, wood, and
other debris. The stockpile was situated on a relative flat clear area. The stockpile was
approximately 90°x 90" and 2’ in height at the time of {reatment.

3.0 TREATABILITY STUDY

In August of 2007, Bechtel Jacobs/RSI personnel collected a representative composite
sample of soil from the stockpile for a treatability study. At the MT2 laboratory, the
sample was analyzed and treated with ECOBOND® to determine the appropriate level of
treatment necessary at the Witherspoon site. As reported in the MT2 Treatability Study,
TCLP Pb and Cd concentrations dropped by at least 90% after treatment. MT?2 applied
6%, by weight, ECOBOND® Pb/Cd to the soil at the Witherspoon site. As indicated by
the Treatability Study, this level of treatment would result in the effective stabilization of
the lead and cadmium contaminated soil.

4.0 SOIL SAMPLING AND ANALYSIS

MT?2 visited the site on 29 August 2007 to assess the site conditions and the nature of the
soil stockpile. Although the stockpile did contain some bricks, sticks, and other debris

under one foot in diameter, the soil was determined to be treatable without any further
processing.

In August of 2007, Bechtel Jacobs/RSI sampled the untreated stockpile with samples
being sent to an independent third-party laboratory designated by Bechtel Jacobs, The
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Knoxville, TN

untreated TCLP Pb results varied from 44.5 to 119 mg/L and the untreated TCLP Cd
results varied from 3.1 to 4.8 mg/L.

5.0 SITE PREPARATION

Prior to treatment BJC removed large pieces of debris from the pile using a tractor and

rake and mixed the remaining pile to provide a homogeneous soil. The large pieces of
debris were determined to be non-RCRA.

Bechtel Jacobs provided all necessary equipment and operators to treat the soil. A CAT
330 excavator was used to mix in the treatment product. A 2500-gallon water truck was

used to add water for dust control. MT2 provided technical oversight and directed the
treatment.

6.0 SOIL TREATMENT WITH ECOBOND®

Lead and cadmium contaminated soil stabilization treatment with ECOBONDY was
performed at the Witherspoon site on October 25 and 26, 2007. About 600 cy of lead
and cadmium contaminated soil was treated with 25.01 tons of ECOBOND Cd and 23.27
tons of ECOBOND Pb utilizing a CAT 330 excavator to mix the soil. A small portion of
ECOBOND Pb was withheld (3 to 5 tons) for further treatment use, if needed. Due to the
reactivity of the ECOBOND Cd with water, none of that material was withheld. A small
part of the pile did not pass the Cd goal initially so Bechtel Jacobs purchased 900 pounds
of hydrated lime under the advise of MT2 and retreated only that portion of the soil on
November 13, 2007. The reason for not reaching the goal was likely to be incomplete
mixing. The remaining Ecobond Pb was added to the soil that already passed to allow for
disposal. No unused ECOBOND remains at the site.

7.0 CONFIRMATION OF PROJECT CLEANUP GOALS

After all stockpile soils had been treated with ECOBOND®, Bechtel Jacobs / RSI
personnel divided the stockpile into separate sampling grids. Composite samples were
collected from the grids and analyzed for TCLP Pb and TCLP Cd to verify treatment
meeting project criteria. Bechtel Jacobs provided MT2 with these initial treated soil
sample results. See Table 7-1 for sample results. Station IDs 13 and 14 were considered
to not meet the goals (below 5 mg/l. Pb TCLP and 1.0 mg/L. Cd TCLP.) After the
retreatment, grab samples were taken randomly-6 in the already treated portion and 2 in
the retreated portion. These results are designated as final results. All final results
passed the criteria of 5 mg/L TCLP Pb and 1.0 mg/I. TCLP Cd.

Metals -
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Table 7.1 Post-Treatment Sampling Results

12 0.04U 0.31 Initial
13 4.4 1.3 Initial
14 2.8 1.1 Initial
15 0.52 0.39 Initial
16 0.04U 0.01U Initial
17 0.04U 0.01U Initial
18 0.04U 0.01U Initial
19 0.04U 0.01U Initial
20 0.04U 0.02B Initial
21 0.04U 0.01U Initial
22 0.04U 0.01U Initial
23 0.04U 0.014B Final
24 0.04U 0.013 Final
25 0.04U 0.1 Final
26 0.72 0.44 Final
26D 0.04U 0.28 Final
27 0.14 0.21 Finat
28 0.04U 0.075 Final
29 0.04U 0.089 Final
30 0.04U 0.11 Final

UJ = Below detection limits
B = Found in blank sample
D = Duplicate sample

8.0 SITE CLEANUP AND DEMOBILIZATION

Site cleanup included e xtra ECOBOND ® being appropriately mixed into the treated
stockpile. All ECOBOND® was mixed into the soil stockpile and no extra ECOBOND®™
remained after the treatment was complete. Cleaning and/or decontamination of the
equipment used for soil treatment was accomplished by Bechtel Jacobs personnel.

9.0 CONCLUSION

MT2 provided 25.01 tons of ECOBOND Cd and 23.27 tons of ECOBOND Pb to the
Bechtel Jacobs David Witherspoon 1630 Site. The two ECOBOND products were used
for the treatment approximately 600 cubic yards of Pb and Cd contaminated soil, with

3 Treatment
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treatment oversite provided by MT2 personnel. An additional 900 pounds of hydrated
lime was used to retreat part of the pile that initially did not pass the goal of 1.0 mg/L
TCLP Cd. The soil was initially treated with the ECOBOND on October 25 and 26, 2007
and retreated on November 13, 2007. All treated soil met the project RCRA criteria of
5.0 mg/L leachable lead and 1.0 mg/L leachable cadmium.
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MT2LLC
14645 3. 66™ Ave
Arvada, CO 80004

MT2- ECOBOND® Cd/ Pb
Material Safety Data Sheet

Plhone: 9884356645
Fax: 33-456-6008

SECTION 1 PRODULT
IDENTIFECATION

ECOBOND" Cd/ Ph

Chensiea! Nome and Swowgmez:  ECOBOND,
Inorgamc Sakis, Alkal Balts

Chemical Family, Phosphate Sale and

Alka¥ Sabs
Hazard Class ID & WG

SECTION I HAZARDOUS
INGREDIENTS

Mot applicabie
SECTION 3 PHYSICAL DATA

Boiling Poins, decompares / 2800 degrea 0

Vapor Preszure fmmflg;: WA

Fapor Density (dpr=1i WA
Lolubitity n Fater, 0%

Appenrance and Odor: A blend of gray to white
gramular powder. No adar.

Specific Gravige (HIO=]): 1.2-32

pH 85100

EBersent Volatile by Fedume Peic D
Fvaperstion Fote: HA

Meking Poiny {reer 2500°F

SECTION 4 FIRE AND EXPLOSION
HAZARD DATA

Exringnizhing medie: non-combustible - uze
axtinguishing media appropriste to fire

Flazh Potur Non detected

Anto ignition temperanis: Nou detected

SECTION §: HEALTH HAZARD DATA

Skin Effecsr Moderately triitativg. Protect with
gioves, clothme.

Eve Effecr: Wea protective goggles

Swallewing: Tlos materizt can conze intation fo
severe bans if mhaled, swallowed ar comes m
coract wirh eyes o7 shin

Thveshold Limit Falus: Mone
QFHZ (THH) None

Careimegenicite Mone determaned
Emergency and First Aid Procedures

Ski Wash 21 avess with planty of water for
approx 1} moanes.

Eye Conract: Flush eves and iids thosoughiy

with water for at least 15 mimutes. Noufy
phvsician.

WMEDE 4P Pagelafl
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v

ER T oy

Swallowing: If swallowsd zive lage amonnts of
E ¥4
water, fellowed by fralt juice. Mot phyaoian

Dhist Tnhalation:  Remove to fresh aie Thsh
mcudh with eold water, Weonfy phveician

SECTION 6: REACTIVITY DATA

Compandilin: (Conditimes o aveidi: Tan react
with water o7 Thest to produce heat.

Fneowmparbiline Pamterials to aveid).  Avoid
contact with acds.

SECTION 7 SPILL ORLEAK
PROCEDUKES

Steps fo be faken in case material iz 1elessed or
spilled:

Avoid divest contact with water.

hiake certatn waste cannot contact acid,
Swasp up cavefslly to remsove as much
wnenataminated msterials as possible.
Aveid skin znd eve comtact  Avoid
mhlation.

DHipose of acecding to Federsl Stam
and local ragaiations.

s e o

S

SECTION §: SPECIAL PROTECTION
INFORMATION

Rezpivarary Protecion. Use dust mazk oo
HIOSH approved HEPA respirator carndge.

w6 positive pressure self-contained hoeathing
apparatus 07 SMeIZenCY Wi

MT2
December 2007

Venrilarion: Local swbaust wsuaily adeguate
Dzt collector equipment may be indicated mt
SOTM DENIANORS.

Oither Protecrive Eguipmrens: Eve wash founam
should be provided in work aveas.

SECTION 9 SPECIAL PRECAUTIONE:

Handling snd Sterage: Keep containars clozed
o avoid reaction with watey.

Oither Precautions: Wash fom shiz o1 sves az
auickly 33 pesaible after sxposure. Do not allew
coatact scids. Femove and wash costaminated
clothing.

DISCLARIER

The infenuation aud recormmendations hevein
are taken frow dafa comtmined in ndependent,
industial  recoznized  veferemces, ncluding
MIOSE, OSHA, ANSL and NTRA. Thw
3T2, L1 meke: no gussantes, warranty, o0
afhay vepresentation comcerning this substance,
smee the conditions of #z wse zre bevond the
control of BT, LLE, MT2, LLC, disclamm: amy
Lizbitity for loss or damsgs meomed o
sonnection with the use of fhis substancs.
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