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1. Introduction

This Phase II Remedial Investigation Report (Phase II RIR) addresses the Former Ash Disposal Area (FADA) at
the Carolina Power & Light doing business as Progress Energy Carolina's (Progress Energy) L.V. Sutton Steam
Electric Plant (the Site) located at 801 Sutton Steam Plant Road in Wilmington, North Carolina
(NCD000830646). This Phase II RIR has been prepared pursuant to a voluntary Administrative Agreement
(Docket Number 03-SF-217) signed by Progress Energy and the North Carolina Department of Environment
and Natural Resources (NCDENR) Division of Waste Management, Inaotive Hazardous Sites Branch (effective
date December 30, 2003). The work conducted under the Administrative Agreement is intended to meet the
applicable requirements of North Carolina General Statute 130-310.9(c) (Statute): 15A North Carolina
Administrative Code (NCAC) 13C .0300 Rules (Rules): and 15A NCAC 13C .0300, Registered Environmental
Consultant Program Rules and Implementation Guidance (REC Guidance), dated August 2004. Blasland,
Bouck, and Lee, Inc. (BBL) has been designated as the Registered Environmental Consultant (REC) for the
project.

The Sutton Site is located along the east bank of the Cape Fear River near Wilmington, New Hanover County,
North Carolina. The location of the Site is shown on a portion of the United States Geological Survey (USGS)
7.5-minute topographic quadrangle maps for Castle Hayne and Leland, North Carolina, and is presented as
Figure 1-1. The FADA was used between 1954 and 1972 for the placement of coal ash generated at the Site. A
general site plan that includes the FADA is shown on Figure 1-2.

1.1 Background

BBL prepared a Phase I Remedial Investigation Work Plan (RIWP), which was submitted to the NCDENR in
March 2004 (BBL, 2004a) to investigate the FADA. Field activities specified in the Phase I RIWP were
conducted between May and July 2004. Phase I RI activities included:

• test pitting and soil boring advancement to delineate the FADA;
• soil boring advancement and sample collection;
• groundwater monitoring well and piezometer installation;
• groundwater sampling and analysis; and,
• surface-water and sediment sampling and analysis in the Cape Fear River.

In September 2004, BBL submitted to the NCDENR a Phase I Remedial Investigation Report (Phase I RIR) for
the FADA that summarized the Phase I RI activities completed by BBL (BBL, 2004b). Based on the results of
the Phase I RI, Progress Energy and BBL identified certain data gaps that needed to be addressed to complete
the RI in accordance with the REC Guidance. Therefore, a Phase II RIWP was prepared to address the data
gaps and was submitted to the NCDENR on January 25,2005 (BBL, 2005). Field activities for the Phase II RI
were conducted from January 25,2005 to February 4,2005. The scope ofwork for the Phase II RI included:

• background soil sampling;
• soil boring advancement to further delineate the FADA;
• soil boring advancement and sampling for petroleum hydrocarbons;
• groundwater monitoring well and temporary piezometer installation; and,
• groundwater sampling and analysis.
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• 1.2 Purpose and Objectives

The purpose of the Phase II RI was to collect the data necessary to complete the RI for the FADA. To
accomplish this, the Phase II RI was designed to achieve the following objectives:

• Collection of Background Soil Samples - Background soil samples were collected to evaluate natural
metal concentrations near the FADA.

• Additional Delineation of Ash within the FADA - Additional soil borings were advanced to further
characterize the horizontal and vertical extent of the coal ash within the heavily vegetated area located
on the northern portion ofthe FADA.

• Additional Delineation of Petroleum Hydrocarbons in the FADA - A thin discontinuous layer
(generally < I-inch) of petroleum hydrocarbons were observed in three areas within the FADA during
test pitting and soil boring advancement activities conducted as part ofthe Phase I RI. Analytical results
for the Phase I RI soil samples indicated that the material is consistent with a heavy petroleum
hydrocarbon material, such as No.6 fuel oil. Additional Phase II RI soil samples were collected in each
of the three areas to delineate the petroleum hydrocarbons at each area.

•

•

• Evaluation of Groundwater and Movement in the FADA - Additional groundwater elevation data
along the western, southern, and central portions of the FADA were needed to conftrm overall
groundwater flow in and around the FADA.

• Horizontal and Vertical Delineation of Arsenic in Groundwater Proximate to the FADA - Shallow
groundwater appears to have been impacted with arsenic above the groundwater remediation goal (RG)
of 10 micrograms per liter (flglL) based on samples collected from three shallow monitoring wells
(MW-13, MW-14, and MW-15) installed during the Phase I RI. Therefore, one additional shallow and
four deep monitoring wells were installed to delineate arsenic in groundwater horizontally and vertically
in accordance with the REC Guidance.

1.3 Report Organization

Following this introduction, Section 2 provides the details of the Phase II RI activities. Section 3 discusses the
Phase II RI results. Section 4 presents the conclusions and recommendations based on the results of the Phase II
RI. Section 5 presents the required certiftcation documents and Section 6 presents the references used to
prepare this Phase II RIR.
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•

2. Phase II RI Activities

This section presents details regarding the data collected during the Phase II RI. Information is presented
regarding the number and location of soil samples, soil borings, temporary piezometers, permanent groundwater
monitoring wells, groundwater samples, laboratory analytical methods, and any variances from the Phase II
RIWP. All site activities were conducted in accordance with the REC Guidance (NCDENR, 2004) and the u.s.
Environmental Protection Agency (USEPA) Environmental Investigations Standard Operating Procedures and
Quality Assurance Manual (EISOPQAM) (USEPA, 2001).

2.1 Soil Investigation

The following soil sampling activities were conducted as part ofthe Phase II RI.

2.1.1 Collection of Background Soil Samples

Five background soil samples (SF-2 through SF-6) were collected as required per the REC Guidance and in
accordance with the procedures contained in the EISOPQAM. Background soil sample locations are depicted
on Figure 2-1. Background soil samples were collected from 0.5 to 1.0 feet below ground surface (ft bgs) using
a stainless steel hand trowel. Field equipment was decontaminated prior to and after each sample in accordance
with EISOPQAM procedures. Background soil samples were analyzed for Hazardous Substance List (HSL)
metals by USEPA Methods 6010B and 7470A (for mercury only). The HSL metals include:

• antimony;
• arsenic;
• beryllium;
• cadmium;
• chromium;
• copper;
• lead;
• manganese;
• mercury;
• nickel;
• selenium;
• silver;
• thallium; and
• zinc

Background soil samples were collected and stored separately from all other samples, placed on ice, and
maintained under full chain-of-custody procedures. Samples were then transported directly to CompuChem
Laboratory in Cary, North Carolina (CompuChem) (NC Certification No. 79).

Quality assurance/quality control (QAlQC) samples were also submitted to CompuChem for analysis along with
the samples collected in the field in accordance with the REC Guidance.
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'. 2.1.2 Additional Ash Delineation

As part of the Phase I RI, 19 hand-auger borings and 20 test pits were advanced to facilitate delineation of the
FADA (see Figure 2-2). Based on the Phase I RI delineation activities, three distinct units were identified
above the water table as follows:

• Ash Unit - The ash unit consists of a distinctive layer of dark to light grey colloids that are typically
laminated in appearance.

• Definable Ash Unit and Sand - This unit consists of a definable ash layer as described above
combined with a grey sand and ash mixture that may be present above or below the ash layer.

• Sand and Ash Mixture - This unit consists of medium grey sand mixed with ash material between
sand grains with no definable ash layer present.

•

•

To further characterize these units, BBL advanced two soil borings (SB-19 and SB-20) using a stainless steel
hand auger within the heavily vegetated area located on the northern portion of the FADA. Field equipment was
decontaminated prior to and after borehole advancement in accordance with EISOPQAM procedures. All
boreholes were backfilled with native materials upon completion. Figure 2-2 depicts the locations of all soil
borings advanced within the FADA.

2.1.3 Additional Delineation of Petroleum Hydrocarbons

Petroleum hydrocarbons were observed in three areas (TP-1, TP-12, and TP-16/20) within the FADA during the
Phase I RI; therefore, additional soil sampling was conducted to delineate these areas as part ofthe Phase II RI.

Each proposed soil boring location was staked in the field by the BBL field scientist. Final soil borings were
surveyed by a North Carolina-licensed surveyor. Each ofthe three identified areas are described below.

Test Pit TP-I Area
Four soil borings (SF-7 through SF-10) were advanced 20 feet north, south, east and west of former test pit TP-1
to delineate the horizontal and vertical extent of petroleum hydrocarbon impacted soil observed during the Phase
I RI. No petroleum hydrocarbons were visually observed during borehole advancement.

Test Pit TP-12 Area
Four soil borings (SB-21, SB-23, SB-25, and SB-27) were advanced 20 feet north south, east, and west of
former test pit TP-12 to delineate the horizontal and vertical extent of petroleum hydrocarbons observed during
the Phase I RI field activities. Based on field observations, four additional soil borings (SB-22, SB-24, SB-26,
and SB-28) were advanced 20 feet north south, east, and west of the initial soil borings to ensure the area
proximate to TP-12 was adequately delineated.

Test Pits TP-16/20Area
Four soil borings (SB-29, SB-30, SB-31, and SB-32) were advanced proximate to former test pit locations
TP-16 and TP-20 to delineate the horizontal and vertical extent of petroleum hydrocarbons observed during the
Phase I RI. No petroleum hydrocarbons were visually observed during borehole advancement.

Soil boring and test pit locations are depicted on Figure 2-3.
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Field equipment was decontaminated prior to and after borehole advancement in accordance with EISOPQAM
procedures. Soil borings were advanced using a stainless steel hand auger until the water table or apparent"
petroleum hydrocarbon impacted soils were visually observed. Continuous soil samples were collected during
borehole advancement and screened for organics using an organic vapor analyzer equipped with a photo
ionization detector (PID).

Upon completion of the petroleum hydrocarbon delineation at each test pit area, representative soil samples
were collected based on field observations and PID readings. All soil samples were submitted to Severn Trent
Laboratory (STL) (NC Certification No. 314) in Pensacola, Florida and analyzed for extractable petroleum
hydrocarbons (EPH) and volatile petroleum hydrocarbons (VPH) using Massachusetts Department of
Enviromnental Protection (MADEP) methodology. QAlQC samples were submitted to STL for analysis along
with the samples collected in the field in accordance with the REC Guidance.

2.2 Groundwater Investigation

2.2.1 Evaluation of Groundwater and Movement in the FADA

Based on the Phase I RI results, groundwater flow in the FADA appeared to converge toward the central portion
of the FADA from the discharge canal to the north and Lake Sutton to the west. This groundwater flow pattern
appeared to limit potential impacts to these surface-water bodies; however, additional groundwater flow data
along the western, southern, and central portions of the FADA were needed to confirm overall groundwater
movement proximate to the FADA. The additional data collected to confirm overall groundwater flow within
the FADA are described below.

2.2.2 Temporary Piezometer Installation

BBL advanced six temporary shallow piezometers (pZ-ll through PZ-16) to facilitate the determination of
shallow groundwater flow direction in and around the FADA. All piezometers were hand driven and were
constructed with l-inch-diameter flush-joint threaded schedule 80 polyvinyl chloride (pVC) riser with an
appropriate length of O.OlO-inch slotted PVC well screen. All temporary piezometers were completed above
grade with an approximately 2-foot PVC riser stick-up. After each piezometer was installed, BBL conducted a
preliminary survey of the temporary piezometers to calculate groundwater elevations at each location in order to
construct a shallow potentiometric surface map for the FADA. These data, along with groundwater elevations
collected from an existing piezometer (PZ-I0) and shallow monitoring wells (MW-13 through 15), enabled BBL
to prepare a potentiometric surface map in the field that was used to properly locate the monitoring well cluster
(MW-20/20D) to assess the groundwater quality downgradient of the FADA. The locations of the temporary
piezometers and monitoring wells are depicted on Figure 2-4.

Upon completion of the Phase II RI field activities, the temporary piezometers were manually removed,
backfilled, and combined with other investigation-derived waste (IDW) generated during the Phase II RI.

2.2.3 Permanent Monitoring Well Installation

Four permanent monitoring wells (MW-13, MW-14, MW-15, and MW-16) were installed around the FADA to
assess shallow groundwater quality as part of the Phase I RI. One of the wells (MW-16) was installed to assess
background groundwater quality conditions near the FADA. The locations of the monitoring wells installed
during the Phase I RI are depicted 011 Figure 2-4.
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As part of the Phase II RI, one new shallow monitoring well (MW-20) and four deep monitoring wells
(MW-13D, MW-15D, MW-16D, and MW-20D) were installed by a North Carolina-licensed well driller in
accordance to EISOPQAM procedures to assess the horizontal and vertical groundwater quality in and around
the FADA. The locations of the new monitoring wells are shown on Figure 2-4. The shallow monitoring well
(MW-20) was installed using 4.25-inch-inner-diameter hollow-stem augers. All deep monitoring wells were
installed utilizing mud-rotary drilling methods. Soil samples were collected at 5-foot intervals during borehole
advancement using 2-inch-diameter, 2-foot-Iong split-spoon samplers. Each sample was screened with a Photo
Ionization Detector (PID) and the results were recorded in the site logbook. Well construction details are
provided in Table 2-1.

MW-20 was constructed of2-inch-diameter flush-joint threaded schedule 40 PVC riser with a lO-foot length of
0.01O-inch slotted PVC well screen. The screened interval was positioned so that it intersected the water table at
the time of construction. The deep monitoring wells (MW-13D, MW-15D, MW-16D, and MW-20D) were
constructed of 2-inch-diameter flush-joint threaded schedule 40 PVC riser with a 5-foot length of O.OIO-inch
slotted PVC well screen. A sand pack was placed from the boring terminus to two-feet above the top of the
screened interval. A hydrated bentonite pellet seal (minimum of 2 feet) was placed on top of the filter pack.
Grout was then pumped by the tremie method into the annular space around the casing to the ground surface.
After a 24-hour period, the wells were completed by installing a surface pad and an above-grade protective steel
casing. Following another 24-hour period, the wells were developed in accordance with the EISOPQAM .
procedures. Well construction records and boring logs are included in Appendix A. A generalized geologic
cross-section across the FADA is provided as Figure 2-5. Additional FADA cross-sections are provided in the
Phase I RIR (BBL, 2004b).

2.2.4 Groundwater Sampling and Analysis

As part of the Phase I RI, shallow monitoring wells MW-13, MW-14, MW-15, and MW-16 were sampled to
assess the shallow groundwater quality within and around the FADA. The analysis of these samples resulted in
the following:

• Five HSL metals (arsenic, chromium, copper, thallium, zinc) were detected in groundwater samples
above the method detection limit (MDL) from the FADA wells; however, all metal' concentrations were
well below their respective RGs, with the exception of arsenic. Arsenic was detected at concentrations
above the groundwater RG (10 Ilg/L) in groundwater samples collected from monitoring wells MW-13
(70.6 IlglL), MW-14 (10.9 Ilg/L), and MW-15 (41.3 Ilg/L). Arsenic was detected below the RG at 3.5
IlglL in the sample collected from background well MW-16.

• No target compound list (TCL) volatile organic compounds (VOCs) or semivolatile organic compounds
(SVOCs) exceeded available RGs in groundwater samples from the FADA. Therefore, these
parameters were not included in the Phase II RI analytical program.

2.2.4.1 Phase II RI Groundwater Sampling and Analysis Program

The Phase II RI parameter list was focused on the five HSL metals listed above and a select list of geochemical
parameters.
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• One synoptic round of groundwater-level measurements was collected during the Phase II RI from all FADA
permanent monitoring wells, permanent piezometer PZ-I0, and all temporary piezometers. The measurements
were made with a properly decontaminated electronic water-level probe. Depth-to-water measurements were
measured from the surveyed top of inner casing to the nearest 0.01 foot and recorded in the site logbook.

All FADA monitoring wells were sampled utilizing low-flow purging and sampling methods. This involves the
use of a peristaltic pump equipped with dedicated silicone and Teflon®-lined polyethylene (PE) tubing. The PE
tubing was positioned in the well such that the intake was situated at the middle of the well screen. The purge
rate (ranging from 200 to 300 milliliters per minute) was adjusted such that the water level within the wells was
not lowered by more than 0.3 foot. The water level within the well was monitored throughout the duration of
the purge. Additionally, field parameters (pH, temperature, specific conductivity, dissolved oxygen [DO],
oxidation-reduction potential [ORP], and turbidity) were monitored continuously using a Hydro-Lab® water
quality meter with a flow-through-cell assembly. BBL personnel recorded all field parameters, as well as the
color of the purge water, and the presence or absence of a sheen and odor throughout the duration of the purge.
Each monitoring well was purged until three consecutive field measurements (taken at 5-minute intervals) of
pH, specific conductivity, DO, and ORP stabilize to within 1 standard unit, 3%, 10%, and 10 millivolts,
respectively. Additionally, purging continued until turbidity readings were below 10 nephelometric turbidity
units (NTU). The locations ofthe monitoring wells are depicted on Figure 2-4.

•

•

Groundwater samples were collected from the Teflon®-lined PE tubing upon field parameter stabilization"
placed in coolers on ice, and maintained under full chain-of-custody procedures. Samples were shipped via
overnight delivery to CompuChem for the following:

• Site-specific HSL metals (arsenic, chromium, copper, thallium, zinc) via USEPA SW-846 Method
601 OB/303 OC preparation.

In addition, samples were analyzed for several geochemical indicator parameters as follows:

• calcium using USEPA Method 601OB;

• sulfate using USEPA Method 375.4;

• chloride using USEPA Method 325.2; and

• total organic carbon (TOC) using USEPA Method 415.1.

QA/QC samples were shipped via overnight delivery to CompuChem for analysis along with the samples
collected in the field.

2.2.4.2 Groundwater Microbiological Community Data

The measurement of the biological activity of iron-reducing bacteria in groundwater was conducted during the
Phase II RI groundwater sampling event to determine whether microbial populations that could support iron
reduction were present in the aquifer. Reduction of iron-containing minerals associated with aquifer sediments
could facilitate the release of sorbed arsenic into groundwater (Nagorski and Moore, 1999; Dowling et aI.,
2002). Microbial population field test kits (Iron Related Bacteria Test - IRB-BARpM, and Heterotrophic
Aerobic Bacteria Biological Activity Reactivity Test - HAB-BARpM) manufactured by Droycon Bioconcepts,
Inc., Regina, SK, Canada were used to evaluate the presence of iron-utilizing bacteria and/or aerobic bacteria. A
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• small amount of groundwater sampled from each monitoring well was added to a dedicated test vial that
contained a microbial growth substrate specific to the bacteria family of interest. The vials were observed for
approximately one week to determine whether or not bacteria grew in each sample.

2.3 Phase II RI Work Plan Variances

Two variances occurred during the Phase IT RI field program. First, BBL collected the five above-referenced
IRE and HRB- BARTTM groundwater samples to evaluate the biological activity in the FADA. Second, four
additional soil borings were advanced around TP-12 based on field observations during soil sample collection to
evaluate the presence of petroleum hydrocarbons in the FADA. All other field activities were consistent with
the Phase II RIWP.

2.4 Investigation-Derived Waste

Investigation-Derived Waste (mW) (e.g., drill/soil cuttings, well development/purge water, decontamination
fluids) generated as part of the Phase II RI activities were containerized in properly labeled 55-gallon United
Nations-approved steel drums and staged at the Site. This material was managed in accordance with the REC
and EISOPQAM guidance.

•

•
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3. Phase II RI Results

This section presents the results of the soil and groundwater investigation conducted as part of the Phase II RI.
Laboratory reports of the results for the samples collected during the Phase II RI are presented in Appendix B.

3.1 Soil Investigation Results

3.1.1 Additional Ash Delineation

BBL advanced two soil borings (SB-19 and SB-20) using a stainless steel hand auger to further characterize the
horizontal and vertical extent ofthe coal ash within the heavily vegetated area located on the northern portion of
the FADA. The findings are as follows:

• SB-19 (0 - 4 ft bgs): An ash unit was observed from 0.2 to 2.0 ft bgs transitioning to a definable ash
and sand unit (i.e.interbedded ash layers and grey sand) to 2.5 ft bgs. Medium-grained, brown sand was
present from 2.5 ft bgs to the terminal boring depth of 4 ft bgs.

• SB-20 (0 -7 ft bgs): A defmable ash unit and sand was observed from 0.2 to 2.0 ft bgs transitioning into
a distinct ash unit to 4.0 ft bgs. From 4.0 to 5.5 ft bgs was a defmable ash and sand unit, which was
underlain by a definable ash unit to 6.0 ft bgs. The ash unit transitioned to a definable ash and sand unit
from 6.0 to 6.5 ft bgs. Medium-grained, brown sand was present from 6.5 ft bgs to the terminal boring
depth of 7 ft bgs.

Figure 2-2 depicts the spatial distribution of the three distinct units observed within the FADA based on the
delineation data collected during the Phase I and Phase II RI. Soil boring descriptions are presented in
Table 3-1. As shown on Figure 2-2, RI test pitting and soil boring data indicate that there is an area in the
central portion of the FADA that is composed primarily of a definab~e ash and sand unit, which is surrounded by
a sand and ash mixture. The definable ash and sand unit identified on Figure 2-2 appears to correspond to a
former topographic depression in the FADA based on a review ofhistorical topographic maps ofthe site.

3.1.2 Petroleum Hydrocarbon Soil Sampling Results

Sixteen soil borings were advanced proximate to test pits TP-I, TP-12, TP-16/20 to delineate the horizontal and
vertical extent of petroleum hydrocarbons in the FADA. BBL collected four soil samples around each test pit
within the FADA for EPR and VPR analyses by the MADEP Method. Soil analytical results are summarized in
Table 3-2 and depicted on Figure 2-3. Soil sampling results are summarized below.

Test Pit TP-l Area Results
Analytical results for all EPR and VPR soil samples were below the Maximum Soil Contaminant
Concentrations (MSCC) soil-to-groundwater criteria with the exception of Cll-C22 (EPR) aromatics (soil-to
groundwater limit of34 milligrams per kilogram [mg/kg]) in two soil samples. The Cll-C22 aromatics (EPR)
concentration in the soil sample from SF-7 (0.5 - 1.0 ft bgs) was reported as 120 mg/kg. The J-qualified
(estimated) Cll-C22 aromatic (EPR) concentration in the duplicate soil sample of SF-9 (SF-91) (44 mg/kg)
location slightly exceeded the MSCC. It should be noted that the parent soil sample collected from SF-9
(estimated concentration of33 mg/kg) was below the MSCC soil-to-groundwater criteria for EPR CII-C22.
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Test Pit TP-12 Area Results
The four soil samples (SB-22,-24,-26, and -28) collected proximate to test pit TP-12 were all below the EPH and
VPH MSCC soil-to-groundwater criteria.

Test Pits TP-16/20 Area Results
The four soil samples (SB-29,-30,-31, and -32) collected proximate to test pits TP-16 and TP-20 were all below
the EPH and VPH MSCC soil-to-groundwater criteria. Laboratory data are provided in Appendix B.

3.1.3 Background Metals Soil Sampling Results

Five background soil samples (SF-2 through SF-6) were collected at the Site at the locations shown on
Figure 2-1. Analytical results indicate that six metals (antimony, cadmium, mercury, selenium, silver and
thallium) were not detected above their respective detection limits in any of the background soil samples. Eight
metals (arsenic, beryllium, chromium, copper, lead, manganese, nickel, and zinc) were detected in background
concentrations ranging from 0.01 mg/kg for beryllium to 2.5 mg/kg for zinc. Complete analytical results for
background soil samples are provided in Table 3-3. Laboratory data are provided in Appendix B.

3.2 Groundwater Investigation Results

3.2.1 Evaluation of Groundwater and Movement in the FADA

Shallow groundwater measurements collected from six temporary piezometers, permanent piezometer PZ-10
and five permanent monitoring wells ranged from 0.90 ft bgs at PZ-16 to 3.33 ft bgs at PZ-15 on February 4,
2005. Deep groundwater measurements collected from four permanent groundwater monitoring wells ranged
from 0.53 ft bgs at MW-15D to 4.97 ft bgs at MW-20D. Depth-to-groundwater measurements from the
February 2005 monitoring event were converted to groundwater elevations and were used to create
potentiometric surface maps for wells screened near the water table (shallow groundwater) and toward the base
of the surficial aquifer unit (deep groundwater). Potentiometric surface maps for shallow and deep groundwater
for the February 2005 monitoring event are presented as Figures 3-1 and 3-2. As shown, groundwater within
the FADA generally flows to the south and southwest. A summary of the site survey data is provided in Table
3-4. Groundwater elevation data are provided in Table 2-1. Historical groundwater elevation data are provided
in Table 3-5. Lastly, Figure 2-5 presents a geologic cross-section that illustrates the subsurface conditions
along the groundwater flow path within the FADA.

3.2.2 Groundwater Elevation and Gradient Data

The horizontal component of the hydraulic gradient in the shallow and deep groundwater was determined for the
Site using the February 4, 2005 groundwater elevation data presented in Table 2-1. The average horizontal
gradient in the shallow groundwater is approximately 0.0025 foot per foot (ft/ft) towards the south and
southwest. The average horizontal gradient in the deep groundwater is approximately 0.0034 (ft/ft) towards the
southwest. Historical groundwater elevation data are presented in Table 3-5.

To evaluate the potential interaction of groundwater flow between different levels of the surficial aquifer, the
vertical component of the hydraulic gradient between the shallow and deep groundwater wells was also
evaluated by comparing groundwater elevations from clustered wells MW-13 (shallow well) and MW-13D
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(deep well), MW-15 (shallow well) and MW-15D (deep well), MW-16 (shallow well) and MW-16D (deep
well), and MW-20 (shallow well) and MW-20D (deep well). The calculated vertical gradients for each well
cluster are 0.0011 ft/ft (upward), 0.0011 ft/ft (downward), 0.0029 ft/ft (downward), and 0.0005 (downward),
respectively.

3.2.3 Groundwater Flow Data

The average linear groundwater velocity, or seepage velocity, (v) for the FADA can be estimated from the
following relation between hydraulic conductivity (K), hydraulic gradient (i), and effective porosity (11):

v=Kxi/1]

Heath (1989) estimated an average transmissivity (T) value of 11,000 square feet per day (ft2/day) for the
surficial sand aquifer. Assuming an aquifer thickness of 48 feet based on the boring logs for the deep wells, a
typical hydraulic conductivity (K) value of 229 feet/day (ft/day) was calculated for the FADA. An average
horizontal hydraulic gradient of 0.00295 ft/ft was used for (i). An effective porosity (11) of 0.30 for fine sand
was assumed. Based on these values, the average linear groundwater velocity (v) in the FADA was
approximately 242.6 feet/year.

3.2.4 Groundwater Sampling Results

Field Parameter Data - Shallow Groundwater
Stabilized field parameter data for the February 2005 monitoring period are presented in Table 3-6. Values of
pH ranged from 7.85 (MW-20) to 9.65 (MW-14) std. units. These values indicate that shallow groundwater
within the FADA is neutral to slightly basic. Specific conductivity ranged from 180 (MW-16) to 585 (MW-13)
microseimens per centimeter (IlS/cm). DO values range from 0.28 (MW-20) to 0.51 (MW-16) milligrams per
liter (mglL). ORP ranged from 45 (MW-20) to 143 (MW-15) millivolts (mV). These data indicate that
oxidizing to slightly reducing conditions are present in shallow groundwater within the FADA. Stabilized
groundwater turbidity results were nine Nephelometric Turbidity Units (NTUs) or less within all shallow wells.

Field Parameter Data - Deep Groundwater
Stabilized field parameter data for the February 2005 monitoring period are presented in Table 3-6. Values of
pH ranged from 6.68 (MW-16D) to 8.66 (MW-15) std. units. These values indicate that deep groundwater
within the FADA is neutral to slightly basic. Specific conductivity ranged from 498 (MW-15D) to 898 (MW
13D) IlS/cm. DO values range from 0.28 (MW-20) to 0.51 (MW-16) mglL. ORP ranged from 127 (MW-20D)
to 252 (MW-16D) mV. These data indicate that oxidizing to slightly reducing conditions are present in shallow
groundwater within the FADA. Stabilized groundwater turbidity results were seven NTUs or less within all
deep wells.

HSL Metal Results
Groundwater samples from the five shallow and four deep FADA monitoring wells were analyzed for site
specific HSL metals (arsenic, chromium, copper, thallium, and zinc) to evaluate site groundwater quality. Four
of the five HSL metals were detected in groundwater samples from the FADA wells; however, all metal
concentrations were well below their respective RGs with the exception of arsenic. Arsenic was detected at
concentrations above the RG (10 IlglL) in groundwater samples collected from shallow monitoring wells MW
13 (99.1 IlgIL) and MW-15 (44 Ilg/L) only. HSL metals results are presented in Table 3-7 and depicted on
Figure 3-3. Historical groundwater analytical results are presented in Table 3-8.
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Geochemistry Data
Coal ash leachate typically contains calcium, chloride, sulfate, and total organic carbon which form its primary
constituents (Conn, et aI., 1999; Murarka, et aI., 2002). Therefore, groundwater samples were collected for
analysis of calcium, chloride, sulfate, and TOC as potential indicator compounds to evaluate whether or not
leachate from coal ash may be affecting groundwater proximate to the FADA. Table 3-7 presents the results of
these geochemical parameters.

Calcium concentrations in groundwater samples collected from background wells MW-16 (shallow
groundwater) and MW-16D (deep groundwater) were 5.39 and 33.7 mg/L, respectively. Calcium
concentrations ranged from 34.1 (MW-14) to 125 (MW-13) mg/L in shallow groundwater, and 35.9 (MW-16D)
to 84.4 (MW-13D) mg/L in deep groundwater. Calcium concentrations were greater in shallow groundwater
samples with the exception of the sample from MW-16 which was less than the MW-16D deep groundwater
sample.

Chloride concentrations in the groundwater samples collected from background wells MW-16 and MW-16D
were 21.4 and 76.4 mg/L, respectively. Chloride concentrations ranged from 2.35 (MW-20) to 46.2 (MW-14)
mg/L in shallow groundwater. Chloride concentrations in deep groundwater samples ranged from 54.7 (MW
15D) to 154 (MW-13D) mg/L. Overall, chloride concentrations were greater in groundwater samples from deep
monitoring wells.

Sulfate concentrations in the groundwater samples collected from background wells MW-16 and MW-16D were
25.2 and 128 mg/L, respectively. Sulfate concentrations ranged from 8.82 (MW-13) to 44.7 (MW-20) mg/L in
shallow groundwater samples, and 74.5 (MW-15D) to 141 (MW-13D) mg/L in deep groundwater samples.
Sulfate concentrations were greater in the samples collected from deep monitoring wells.

Groundwater concentrations of Toe in background wells MW-16 and MW-16D were 6.63 and 3.41 (estimated
value) mg/L, respectively. TOC concentrations ranged from non-detect at (MW-13) to 14.0 mg/L (MW-14) in
shallow groundwater, and 3.99 (MW-15D) to 9.28 (MW-13D) mg/L in deep groundwater. TOe concentrations
were greater in shallow groundwater samples from MW-15 and MW-16 compared to MW-15D and MW-16D.
TOC concentrations were greater in samples from MW-13D and MW-20D compared to MW-13 and MW-20.

Groundwater Microbiological Community Results
Heterotrophic aerobic bacteria were identified in groundwater samples collected at all sampled monitoring wells
(Table 3-9). These results indicate that sufficient nutrients, energy sources, and oxidizing conditions exist to
support the growth of these aerobic bacteria in groundwater in the vicinity of the FADA. Mixed heterotrophic
iron-related bacteria (Pseudomonads and Enterics) were identified in groundwater samples collected at
monitoring wells MW-13D, MW-15D, and MW-20. Mixed anaerobic bacteria including iron-related bacteria
were identified in groundwater samples collected at monitoring wells MW-16D and MW-20D. The presence of
mixed heterotrophic and anaerobic iron-related bacteria indicates that under proper geochemical and nutrient
conditions, reduction of iron can occur.

Mixed heterotrophic aerobic and mixed anaerobic bacterial communities were observed for groundwater
samples collected from MW-16D and MW-20D. The potential for the co-existence of aerobic and anaerobic
bacteria in site groundwater is supported by ORP values that indicate mildly oxidizing to mildly reducing
conditions.
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• 3.2.4.1 Hydrophobic Sorption and COC Retardation

Sorption refers to the chemical transport process whereby chemicals, such as metals dissolved in groundwater,
partition preferentially to solid phase aquifer materials. The quantity of chemicals that can partition to solid
phase materials is directly proportional to the affinity of the dissolved chemical to sorb to the solid phase
material. For metals, this affmity is described by the soil-water partition coefficient (Kd). The result of this
process is that some quantity of the chemical mass is removed from groundwater during transport, and the rate
of constituent, in this case arsenic, migration in groundwater can be less than the average linear groundwater
velocity. Sorption is, therefore, a natural physical groundwater attenuation process that results in the retardation
of arsenic relative to tlie average linear groundwater velocity.

To evaluate the role that sorption plays in the rate of arsenic movement relative to the average linear
groundwater velocity in FADA soils, a site specific retardation factor for arsenic was estimated based on the
following equation (Freeze and Cherry, 1979).

where Rc is the retardation factor for a specific chemical (c), Pb is the bulk density of the soil, Kd is the chemical
specific soil-water partition coefficient, and n is the effective soil porosity. The assumed aquifer bulk density is
1.65 gm/cm3 and the assumed effective soil porosity is 0.30 (Freeze and Cherry, 1979). A Kd value of 29 mg/g
for arsenic was obtained from the Risk Assessment Information System Toxicity and Chemical-Specific'Factors
Data Base (http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf). The following table presents the site
specific retardation factor for arsenic based on this equation:

160.5Arsenic
•

As shown, site-specific the retardation factor for arsenic was calculated to be 160.5 indicating relatively high
retardation. The velocity of arsenic transport in groundwater is related to the velocity of groundwater by the
following equation:

where Vc is COC velocity, in this case arsenic and Vgw is groundwater velocity. As shown, based on the
maximum estimated groundwater velocity (242.6 ft/yr), arsenic velocity in groundwater is approximately
105ft/yr. This indicates that arsenic is significantly less mobile in groundwater relative to the overall
groundwater velocity at the site.

•

It should be noted that Kd values for arsenic can vary several orders of magnitude depending upon local soil type
and soil organic content. The value shown is "typical" and may not be fully representative of actual site
conditions. Ideally, for solute transport modeling efforts, site-specific Kd information is developed for tlle range
of aqueous and geological conditions of the system to be modeled. However, the retardation data provided
above appear to be reflective of site conditions based on the limited distribution of arsenic observed in
groundwater proximate to the FADA.
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• 3.3 Quality Assurance/Quality Control Data

QA/QC samples were collected during Phase II RI field activities, including duplicates for each media sampled,
matrix spike/matrix spike duplicate (MSIMSD) samples, and field equipment (rinsate) blanks. Duplicate sample
results are shown in brackets in Tables 3-2, 3-3 and 3-7. Table 3-10 presents the analytical results for
equipment blank and VOC trip blank samples. Overall, duplicate samples results compare well to their
corresponding samples. Equipment blank results indicated very low levels of antimony and zinc which are often
detected as laboratory artifacts and are not consistent with the constituents of concern at the Site. Therefore,
these constituents do not appear to be site related. An estimated concentration of C9-CIO VPH (4.9 JB J.tglL)
was detected in the trip blank sample for the soil samples collected within the FADA. BBL contacted STL in
Pensacola, Florida to discuss the results of the trip blank water sample. According to STL, the cause of the low
level detection was due to laboratory cross-contamination during the analysis ofthe trip blank water sample.

3.4 Data Validation

•

•

Analytical data generated for the Phase II RI were evaluated by a BBL data validation specialist to determine the
acceptability of the data generated by the analytical laboratory. A data validation/review was completed on the
level III data packages submitted by the laboratory for each sample delivery group in accordance with the
Quality Assurance Project Plan (QAPP) (BBL, 2004c) included as part of the Phase I RIWP. Data
validation/review was conducted in accordance to the Contract Laboratory Program National Functional
Guidelines for Inorganic and Organic Data Review. The data validation reports are included with the
laboratory data in Appendix B. Several EPH sample results were recorded as estimated values due to the
surrogate recoveries associated with the EPH analysis were determined to be outside the laboratory control
limits. A "D" qualifier was given to all EPH soil samples exhibiting concentrations less than the blank action
level associated with the trip blank water sample analyses. Overall, the data validation reports found the data
acceptable and usable. None of the data within the data set were rejected due to any deviation cited in the data
validation reports.
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4. Conclusions and Recommendations

4.1 Conclusions
I

The following conclusions have been developed based on the results of the Phase I and II RI.

• The FADA has been adequately delineated horizontally and vertically based on the test pit and hand
auger boring data collected as part of the Phase I and Phase II RI. Three related ash units have been
identified within the FADA: a defmable ash layer, definable ash layers interbedded with a sand and ash
mixture, and a sand and ash mixture with no defmable ash layer present. The additional Phase II RI
data, combined with the Phase I RI data, indicate that an east-west channel-like feature appears to be
present in the central portion of the FADA. This feature corresponds to a topographic low feature
present on historical topographic maps for the area.

• The petroleum hydrocarbon material observed in soil at three former test pit areas (TP-l, TP-12, and
TP-16/20) within the FADA appear to be discontinuous localized areas of a heavy residual petroleum
hydrocarbon compound such as No.6 fuel oil. This is consistent with historical records that indicate a
possible release from one of the ASTs overlying the FADA. All soil samples collected proximate to the
three former test pit areas were below EPHNPH soil-to-groundwater standards with exception of two
surface soil samples proximate to TP-l which contained I-qualified (estimated) values above the soil-to
groundwater standard for Cll-C22 aromatic hydrocarbons. Overall, there does not appear to a
significant impact to groundwater related to the residual hydrocarbons observed in soil. No light non
aqueous phase liquids have been detected in FADA monitoring wells, the permanent piezometer, or the
six temporary piezometers. A possible explanation for this is that heavier petroleum hydrocarbons such
as No. 6 fuel oil typically have low solubility limits in groundwater and are hydrophobic (i.e. they do
not readily partition into groundwater) (Fetter, 1994; Murphy and Morrison, 2002).

• Based on the additional data collected during the Phase II RI, groundwater flow in the FADA appears to
flow toward the south-southwest.

• All target HSL metals were below their respective RGs in groundwater samples collected from the nine
FADA monitoring wells with the exception of arsenic, which was present in two shallow monitoring
wells (MW-13 and MW-15). Arsenic was not detected in groundwater samples from any of the deep
monitoring wells, or the sample from the downgradient shallow well (MW-20). Groundwater data
collected in the FADA indicate that arsenic in groundwater is likely limited to localized areas within the
FADA where coal ash leachate is proximate to well screens. This finding is consistent with the
retardation calculations for arsenic which indicate that arsenic has very low mobility in groundwater
(1.5 ft/yr) relative to the overall groundwater flow rate (242.6 ft/yr) in the FADA. In addition, the lack
of arsenic in groundwater sampled at the deep FADA wells indicates that arsenic likely is not being
transported from the FADA into the deeper portion of the aquifer.

• pH values above 9.0 were measured in shallow groundwater samples from MW-13, MW-14, and
MW-15, possibly indicating that coal ash leachate from the FADA is creating more basic conditions in
shallow groundwater. With the exception of groundwater at MW-15D, calcium concentrations were
above background at all sampling locations. Chloride concentrations were above background in
groundwater samples collected at MW-13D, MW-14, and MW-15D. Sulfate was above background
concentration only at MW-20 while TOC concentrations were above background at MW-13D, MW-14,
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• Based on the above fIndings, arsenic impacts in groundwater within the FADA have been adequately
delineated.

•

•

•

MW-15, and MW-20D. These results indicate that leachate from the FADA may be contributing
calcium and TOC to groundwater in the vicinity of the FADA. However, there was no clear indication
of contributions of chloride or sulfate to groundwater from the FADA.

The BART test results indicate that groundwater microbial populations included aerobic bacteria at all
sampled locations. Iron reducing bacteria were observed only at upgradient well MW-16 and
downgradient well MW-20D. These results are consistent with ORP values that indicated groundwater
in the vicinity of the FADA was slightly aerobic to mildly reducing. These geochemical conditions
shed some insight on the potential for arsenic transport in groundwater in the vicinity of the FADA.
Arsenic concentrations above 2L standards were observed in shallow groundwater at two locations. At
both locations, the monitoring well may have been partially screened across ash-containing layers. The
observed lack of arsenic at other shallow groundwater sampling locations and in the deeper portion of
the aquifer may be due to adsorption of dissolved arsenic from coal ash leachate onto mineral surfaces
in the aquifer matrix. Arsenic typically is less mobile under aerobic or mildly reducing conditions, such
as those observed for groundwater in the vicinity of the FADA, and sorption of arsenic is favorable
under these geochemical conditions (Kneebone et aI., 2002; Dowling et aI, 2002). Under more reducing
conditions, arsenic may be released to groundwater due to reduction of iron- and manganese oxides and
release of sorbed or co-precipitated arsenic (Dowling et aI., 2002). However, the more strongly
reducing conditions required for these reduction reactions to occur were not observed in groundwater in
the vicinity of the FADA. These results indicate that impacts from the FADA are localized and that
mobility of arsenic in groundwater in the vicinity ofthe FADA is limited.

•

4.2 Recommendations

Sufficient RI data have been collected to address the soil and groundwater conditions within the FADA;
therefore, BBL and Progress Energy have determined that the RI process is complete. BBL recommends that a
focused remedial action plan (RAP) should be prepared and submitted to the NCDENR as required under
Section .0306 (1) and applicable portions of Appendix A of the REC Guidance to address the limited arsenic
impacts detected in shallow groundwater within the FADA. The RAP will likely consist of a combination
groundwater monitoring, and the use of institutional controls to address the limited groundwater impacts in the
FADA.
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5. Certifications

Progress Energy (the Remediating party) and the Registered Site Manager (RSM) have completed the proper
certification forms for the Phase II RI Report. RI Completion Certification forms (Form G-II) required under
15A NCAC 13C.0306(b)(5)(B) are provided at the front of this document. Each of these statements has been
properly notarized, as required under the REC program regulations.
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• •
Table 2-1

Well and Piezometer Construction Details and Water Elevation Data (February, 2005)
Phase II Remedial Investigation - Former Ash Disposal Area

Progress Energy - L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

•
Completion

Well Screen . Total .TOe/Meas. Pt. Depth to Water level
Groundwater

Well Oesignation Diameter Interval Boring Depth Elevation1
W~ter Elevation

Date
(inches) (ft bgs) (ft bgs) (ft msl) (ft btoc) (ft msl)

Unit Depth

Permanent Monitoring Wells
MW-13 5/25/04 2 3 - 13 13.0 18.21 7.89 10.32 Shallow

MW-13D 1/28/05 2 33 - 38 38.0 18.16 7.81 10.35 Deep
MW=14 5/25/04 2 1 - 11 11.0 14.15 4.23 9.92 Shallow
MW-15 5/25/04 2 1 - 11 11.0 11.47 3.35 8.12 Shallow

MW-15D 1/31/05 2 40 - 45 45.0 11.21 3.13 8.08 Deep
MW-16 617104 2 2 - 12 12.0 16.91 6.75 10.16 Shallow

MW-16D 1/27/05 2 42 - 47 47.0 16.43 6.38 10.05 Deep
MW-20 2/2/05 2 4 - 14 14.0 13.70 7.92 5.78 Shallow

MW-20D 2/2/05 2 43 - 48 48.0 13.66 7.90 5.76 Deep
Permanent Piezometer

PZ-10 5/25/04 2 1 - 11 11.0 12.82 3.43 9.39 Shallow
Temporary Piezometers (Abandoned)

PZ-11 1/25/05 1 1-6 6.0 18.31 7.98 10.33 Shallow
PZ-12 1/25/05 1 1-6 6.0 15.90 7.14 8.76 Shallow
PZ-13 1125/05 1 1-6 6.0 16.72 6.54 10.18 Shallow
PZ-14 1/25/05 1 1-6 6.0 15.80 4.23 11.57 Shallow
PZ-15 1/25/05 1 1-6 6.0 15.30 8.58 6.72 Shallow
PZ-16 1/25/05 1 1-6 6.0 9.97 2.86 7.11 Shallow

Notes:
1. Surveyed elevations based on TWT surveys conducted June 2004 and February 2005.
ft bgs = feet below ground surface.
ft msl = feet above mean sea level.
ft btoc =Feet below top of casing.
TOe =Top of casing.
Water level measurements taken on February 4, 2005.
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• •Table 3-1
Test Pit and Soil Boring Descriptions for the Former Ash Disposal Area

Progress Energy LV. Sutton Electric Steam Plant
WilmIngton, North Clina

•
, Maximum Depth II

5
Depth Interval uses :I:

Location 10. Date (It bgs) (It bgs) Lithologic Description Classification1 ~ tomm~nts

Test Pit 10.

10.0-0.8\ Toosoil, brown Sand with Clav and oroanic matter. roots. moist. Pt

TP-1 5/24/2004 1.8
10.8-1.11

SAND, black, medium grained, trace organics, roots, moist, trace oil substance
visible. SM Petroleum stainino observed.

(1.1-1.8\ SAND, gray, medium grained, wet. sM

TP-2 5/24/2004 2,6 (0.0-0.2) Toosoil. brown Sand with Clav and organic matter, roots. moist. Pt

(0.2-2.6\ CLAYEY SAND, black to brown, trace organics, wet. SC

(0,0-0.4) Toesoil, brown Sand with Clav and oroanic matter. roots. moist. Pt

10.4-1.5) ASH, dark grav. sillv. laminated.

TP-3 5/24/2004 6.2 (1.5·1.55\ SAND, Iioht orav, fine orained. SM

(1.55-2.05\ ASH. dark orav, sillY. laminated.

(2.05-2.6\ SAND. dark orav. medium orained. SM

(2,6·6.2\ ASH and SAND. dark gray, silt to fine grained, laminated.
,-,

. . Sample coilected for laboratory analysis at 4 It bgs.

10.0-0.9\ Toasoil, brown Sand with Clav and oroanic matter. roots, moist. Pt

(0.9-1.5) SAND with trace ASH, brown, silt to medium grained.

TP-4 5/25/2004 4 (1,5-1.6) SAND, light grav, medium grained. SM

(1.6-1.9\ ASH, dark mev. sillY.

(1.9-4) SAND and ASH, dark gray, sill to fine grained. --
10.0-0.3\ Toasoil, brown Sand with Clav and oroanic matter. roots moist. Pt

TP-5 512512004 2.6
(0,3-11 SAND, brown to tan, medium orained, wet. SM

(1-1.8\ SAND, dark brown to black, fine to medium orained. wet. SM

(1.8-2.6) SAND, black, fine to medium grained. SM

(0,0-0.2\ Toosoil, brown Sand with Clav and oroanic matter. roots. moist. Pt

TP-6 5/25/2004 4.6 10.2-1.71 ASH, dark orav, siltv, trace oroanics.

11,7-2.1\ SAND, dark grav to brown to grav, medium grained. visible roots. SM

(2.1-4.6\ SAND and ASH, gray, silt to medium grained.

(0.0·0.2) Toosoil, brown Sand with Clav and oroanic matter, roots, moist. PI

(0.2-1.2) SAND, dark orav, fine to medium orained. SM

TP-7 5/2512004 7.0 (1.2-3.3\ SAND. dark brown, medium orained. SM

f3-3-3.5\ SAND. tan, medium orained. wet. SM Perched groundwater at base of the SAND layer.

13,5-4.8\ SAND and ASH, fine to medium grained, laminated.

14.8-7.0l SAND, dark brown, medium grained, high organic content, roots. SM

(0.0-0.3) Toesoil, brown Sand with Clav and oroanic matter, roots, moist. Pt Excavation unstable, undercaving

TP-8 5/2512004 4.0 (0,3-0.9\ SAND, dark orav, fine to medium orained. SM

10.9·2.0l SAND, brown to dark mav. medium orained SM

(2.0-4.0l SAND, light gray, medium to coarse grained. SM
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• •Table 3·1
Test Pit and Soli Boring Descriptions for the Former Ash Disposal Area

Progress Energy LV. Sullon Electric Steam Piant
Wilmington, North Cllna

•
Maximum Depth •3Depth Interval USCS

~Location 10. Date (It bgs) (It bgs) L,ithologic Description Classific;3tion1 Comments
Test Pit 10•. .

(0.0-0.2) TODsoil, brown Sand with Clav and omanic matter, roots, moist. Pt

TP-9 512512004 4.0 10.2-1.2) SAND, dark arav, medium arained, omanics, roots. SM Excavation unstable, undercaving of lower SAND units.

11.2-29) SAND, liaht brown to mav, medium orained, mots. SM

12.9-4.0) SAND, light gray, medium to coarse grained. SM

(0.0-0.4) Toosoil, brown Sand with Clav and omanic matter, roots, moist. Pt Groundwater observed at 6.9 ft bgs. OVerlying ash
10.4-26\ SAND and ASH, arav, silt to medium arained. layer appears to retard groundwater in this area

TP-l0 5/25/2004 7.4 12.6-3.4\ SAND, brown, medium arained, moist. SM

13.4-6.9\ SAND and ASH, silt to medium orained, laminated, moist.

16.9-7.41 SAND, dark gray, medium to coarse grained, organics, roots, wet. SM

10.0-0.41 Topsoil, brown Sand with Ciav and oroanio matter, roots, moist. SM

(0.4-1.0) SAND, lioht brown to dark brown, fine to medium arained. SM
Tp-ll 5/2612004 62 11.0-2.6\ SAND and ASH, dark brown to black, silt to medium arained.

12.6-3.51 SAND and ASH, dark orav to black, silt to fine mained. Groundwater observed at approximately 5 It bgs

13.5-6.21 SAND and ASH, silt to fine grained, laminated. . Sample collected for laboratory analysis at 5 It bgs.

10.0-0.41 Toosoil, brown Sand with Clav and oroanic matter, roots, moist. PI Groundwater observed at approximately 8.4 It bgs

10.4-1.8) SAND and ASH, black, silt to fine orained.

TP-12 5/2612004 8.6 11.8-3.9) SAND, lioht brown to black, medium orained. SM

13.9-4.6\ SAND, black, medium mained, trace omanics and roots, moist. SM Petroleum stainina observed.

14.6-8.6) SAND and ASH, black and gray, fine grained, laminated. Sample collected for laboratory analysis at.5ft bgs.

10.0-0.41 Topsoil, brown Sand with Clav and omanic matter, roots, moist. Pt Excavation unstable, undercaving.

TP-13 512612004 3.8 10.4-1.21 SAND, Ii ht to dark brown, medium arained. SM

fl.2-1.61 SAND, arav to black, medium orained. SM

(1.6-3.8) SAND, light brown to orange-brown, medium grained. SM

TP-14 5/2612004 5.0 (0.0-1.11 TODsoil, brown Sand with Clav and oroanic matter, roots, moist. SM Groundwater observed at approximately 4ft bgs.
11.1-5.0) SAND, orange·brown, fine to medium grained. SM

(0.0-0.9) SAND, orav, medium orained, omanics, roots. SM
TP-15 5/2612004 7.0 (0.9-3.51 SAND, lioht to dark brown, medium orained. SM

(3.5-7.0) ASH, gray, silty.

10.0-1.51 SAND, orav, medium arained, oroanics, roots. SM Groundwater observed at aDDroximatelv 4 It bas.

11.5-2.8\ SAND, dark brown, medium orained. SM Ash beds truncate at the south end of test pit, returning
TP-16 5/2612004 4.5 (2.8-3.0) SAND, black medium orained, moist. SM to SAND, orange-brown, medium grain at 2.8 ft bgs.

(3.0-4.5)
Petroleum staining observed at2.8ft bgs. Sample

SAND and ASH, gray to black, fine grained, laminated. collected for ORO and TN EPH laboratory analysis.

TP-17 512612004 5.0 10.0-0.11 Topsoil, brown Sand with Clav and omanic matter, roots, moist. Pt
(0.1-5) SAND, light brown to gray, medium grained. SM
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• •Table 3-1
Test Pit and Soil Boring Descriptions for the Former Ash Disposal Area

Progress Energy LV. Sutton Electric Steam Plant
Wilmington, North Cllna

Maximum Depth 11
·.S

,Depth Interval uses
iLocation .10. Date (ft bgsl (ft bgs) Lit.hologic Description Classification1 Comments

Test Pit 10.

10.().().4\ Toosoil, brown Sand with Clav and oroanic matter, roots. moist. Pt

10.4-1.9\ SAN'D, brown to arav, medium arained. SM SAND, grey, medium grained. truncates at westem

11.9-3.8\ SAND, Iioht brown to black, medium orained. SM
edge. ASH layers and petroleum stained SAND

TP-18 512612004 5.5 truncates on the westem edge to SAND, light brown to
(3.8-4) SAND, black, medium orained, moist. SM orange·brown.

14-4.8) SAND and ASH, arav and black, siil to fine arained. laminated.

(4.8-5.5) SAND. orange·brown. medium grained. SM

10.().().6\ Toosoil, brown Sand with Clav and oraanic matter, roots, moist. Pt

TP-19 512612004 6.0 10.6-1.2\ SAND. brown, arav to black. medium orained. visible cross beddino. SM

11.2-1.8\ SAND. Iioht orav to white. medium orained. SM
(1.8.6) SAND. orange·brown to gray to black, medium grained. visible cross bedding. SM

10.0-0.4\ Toosoil, brown Sand with Clav and oroanic matter. roots, moist. PI Groundwater observed at aooroximatelv 4.5 It bas'

(0.4-2.3) SAND, dark brown to arav, medium arained. SM Visible petroleum sheen observed in groundwater.
TP-20 512612004 5.0 12.3-3.1) SAND and ASH, black. silt to fine arained.

13.1-3.3) SAND, black, medium arained, moist. SM Petroleum stainina observed.

(3.3-5) SAND and ASH, black and gray, laminated.
Soil Boring 10.

S6-1 5/2712004 4.0 10.0-0.6\ Toosoil. brown Sand with Clav and oroanic matter. rools, moist. Pt

(0.6-1.0) SAND, orav, fine to medium orained. SM

(1.0·2.6) SAND, lioht brown to oranoe-brown, medium orained. SM

12.6-3.0\ SAND, dark brown, medium orained. SM

(3.0-4.0\ SAND. black. medium grained. SM

10.().().6) TOpSoil. brown Sand with Clav and araanic matter, roots, moist. PI

10.6-1.0\ SAND, arav to black, medium fine arained. SM

11.0-2.0\ SAND, black to brown. fine to medium arained. SM
S6-2 512712004 6 12.0-4.0\ SAND and ASH, arav to brown. siit to fine arained. moist.

14.0-4.25\ SAND and ASH. arav to white. medium arained.

14.25-5.5\ SAND, orav to while, medium orained. SM

(5.5-6.0\ ASH, gray, silty, wet. no odor.

10.().().3\ Toosoil, brown Sand willi Clav and oroanic matter. roots, moist. Pt

S6-3 512712004 3.2 10.3-2.0\ SAND, brown. medium arained. SM

(2.0-3.0) SAND, liaht brown to arav. medium Drained. SM

13.0-3.2) SAND. black. medium grained. SM

10.0-0.6\ TOpSoil. brown Sand wilh Clav and oraanic matter, rools. moist. PI

S6-4 5/2712004 3 10.6-1.0\ SAND. brown, medium arained. trace oroanics. SM

11.0-2.5\ SAND, Iioht brown to arav. medium arained. trace fine Dravel. SM

12.5-3.0) SAND. orange-brown, medium grained. SM

10.().().6) TOpSoil. brown Sand with Clav and omanic matter, roots. moist. Pt
S6-5 512712004 3.9 10.6-3.0) SAND, white to arav, medium Drained. SM

(3.0-3.9) SAND. dark brown to black. fine to medium grained. wet. SM

•
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• •Table 3-1
Test Pit and Soli Boring Descriptions for the Former Ash Disposal Area

Progress Energy LV. Sullon Electric Steam Plant
Wilmington, North Cllna

Maximum Depth

~lDepth Interv,,!1 USCS

Location 10. Date (ftbgs) (ft bgs) Lithologic Description. Classification1 Comments
Test Pit 10.

co 0-0.6) Toosoil. brown Sand with Clav and oroanic matter. roots. moist. Pt

S8·6 5/27/2004 5 (0.6-2.0) SAND brown medium oralned. SM

(20-4.5) SAND. black. medium orained moist. SM Petroieum stalnino observed.

(4.5-5) ASH, black, silty. ~ ".... .::;.~" Petroleum stalninD observed."

10.0-0.5\ Toesoil. brown Sand with Clav and oroanic matter, roots. moist. Pt

10.5-1.0\ SAND and ASH. black silt to fine oralned.
S8-7 5/27/2004 4.5 11.0-1.7\ SAND and ASH, black and orav, silt to fine oralned, laminated.

(1.7-2.0) SAND, Iioht orav to brown medium oralned. SM

(2.0-4.5) SAND, light gray, medium grained. SM

(0.0-0.4) Toesoil. brown Sand with'Clav and oroanic matter. roots. moist. Pt

10.4-0.8) SAND and ASH. black. silt to fine Drained.

CO.8-1.5\ SAND and ASH, black and orav, fine oralned, laminated.
S8-8 5/2712004 5.2 11.5-2.51 ASH. orav, siltv. ~

12.5-3.21 SAND and ASH, black and orav, silt to fine oralned, laminated.

(3.2-4.8) SAND and ASH, black, silt to fine Drained.

(4.8-5.2) SAND, brown to orange-brown, medium grained. SM

CO.0-0.6) . Toosoil, brown Sand with Clav and oroanic matter. ro~ts, moist. Pt

10.6-1.0) SAND, Iioht brown fine to medium Drained. SM

S8-9 5/27/2004 4.5 (1.0-1.5) SAND, Iioht to dark brown, medium orained. SM

(1.5-3.5) SAND and ASH. black and orav. silt to fine oralned. "

(35-4.0\ ASH, black, sillv. ;"'!it,:~:

(4.0-4.5) SAND, dark brown, medium grained. SM

10.0-0.4\ Toesoil brown Sand with Clav and oroanic matter. roots, moist. Pt

10.4-2.31 SAND. dark brown to orav, medium oralned. SM
S8-1O 619/2004 4.0 (2.3-3.1) SAND and ASH, black. silt to line Drained.

(3.1-3.5) SAND. black, medium Drained, moist. SM Visible petroleum sheen observed in groundwater.

(3.5-4.0) SAND, dark gray to black, silt to fine grained, wet. SM Soil sample collected for laboratory analysis.

CO.O-O.4\ Toosoil, brown Sand with Clavand oroanic matter, roots, moist. Pt

S8-11 619/2004 4.5 CO.4-1.8\ SAND and ASH, black, silt to fine oralned.

11.8-3.9\ SAND. Iioht brown to black. medium oralned. SM Visible petroleum sheen observed in groundwater.

(4.0-4.5) SAND, dark gray to black, fine grained, wet. SM Soil sample collected lor laboratory analysis.

S8-12 619/2004 4.0 CO.0-2.0) SAND, IiDht brown to IiDht Drav, fine to medium Drained. SM

12.0-4.0\ SAND and ASH, light gray, fine grained with trace silts, wet.

CO.o-l.5) SAND, brown to Iioht brown, fine oralned. SM
S8-13 619/2004 4.0 (1.5-2.0\ SAND and ASH, orav, silt to fine orained, damo.

(2.04.0) SAND, light brown to brown, fine to medium grained. SM

S8-14 619/2004 4.0 10.0-1.0\ SAND, dark orav. fine to medium oralned with trace silts. SM
(1.0-4.0) SAND, light brown to tan, fine to medium grained, damp to wet. SM

S8-15 619/2004 4.2 CO.0-4.2) SAND, light brown, fine to medium grained, loose, damp to wet. SM

S8-16 61912004 4.0 (0.0-3.5) SAND and ASH, liDht Drav to Drav. silt to fine Drained, wet .,.

13.5-4.0\ SAND, brown, fine to medium grained, trace fine gravel, wet. SM

S8-17 619/2004 4.0 (0.0-4.2) SAND and ASH, gray, molUed brown, silt to fine grained.

S8-18 619/2004 4.0 (0.0-1.5) SAND and ASH, orav, silt to line orained.

(1.5-4.0) SAND, light gray, fine to medium grained, trace coarse grains. SM

•
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• •Table 3-1
Test Pit and SoIl Boring Descriptions for the Former Ash Disposal Area

Progress Energy LV. Sutton Electric Steam Plant
WIlmington, North Cllna

•
Maximum Depth ~<ti

USCS ".:£"- !I
Depth Interval

~WiLocation 10., Date (It bgs); (It bgs) Lithologic Descriptiqn'. Classification.1 :+ .... < ~-, 'Comments
Test Pit.lD. -

(0.0-0.21 Topsoil, brown orcanic leaf litter. PI

(0.2-2.01 ASH, Iiaht to dark arav. trace'fine arained sand. ~:";~,-~

SB-19 1/2512005 4.0 (2.D-2.51 SAND and ASH, dark orav to black, fine to medium orained, wet.

(2.5·3.01 SAND, dark brown, fine to medium arained, wet. SM

13.0-4.01 SAND, brawn, fine to medium grained, wet. SM

10.0-0.2\ Tonsoil, brown oroanic leaf litter. Pt

10.2-1.0\ SAND, orav, medium orained: trace ash. SM

11.D-2.01 SAND and ASH, dark arav to black, fine to medium arained, moist.

12.D-3.01 ASH, Iiaht to dark arav, trace fine arained sand. --(3.0-4.01 ASH, Iiaht to dark crav, trace fine crained sand, wet. ~
SB·20 1/25/2005 7.0 14.0-4.5\ SAND and ASH, arav, fine crained, wet.

14.5-5.01 SAND and ASH, orav, medium to coarse crained, wet.
..

15.D-5.5\ SAND and ASH, crav, fine crained, wet.

15.5-6.0\ ASH, Iinht orav, trace fine nrained sand, wet. ~
16.0-6.5\ SAND and ASH, orav,medium orained, wet.

16.5·7.01 SAND, brown, medium grained, wet. SM
Surface SoiliD.

SF-1 619/2004 1.2 (0.D-1.2) SAND, dark brown to biack, fine to medium grained, damp to wet. SM
Surface soil sampie collected at 0.S'-1.2', Petroleum
staining observed.

SF-2 1/2512005 1.0 (0.5-1.0) SAND, brown to orange·brown, fine to medium grained. SM Background surface soil sample collected at 0.5'-1.0'.

SF-3 112512005 1.0 (0.5-1.0) SAND, gray to light gray, fine to medium grained, loose. SM Background surface soil sample collected at 0.5'-1.0'.

SF-4 1/25/2005 1.0 (0.5-1.0) SAND, gray, fine to medium grained, loose. SM Background surface soil sample collected at 0.5'-1.0'.

SF-5 112512005 1.0 (0.5-1.0) SAND, brown to light brown, fine to medium grained. SM Background surface soil sample collected at 0 5'-1.0'.

SF-6 1/2512005 1.0 (0.5-1.0) SAND, brown to orange-brown, fine to medium grained. SM Background surface soil sample collected at 0.5'-1.0'.

SF-7 1/2612005 1.0 (0.5-1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0'.

SF-S 1/2612005 1.0 (0.5-1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0'.

SF-9 1/2612005 1.0 (0.5-1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0'.

SF-10 1/2612005 1.0 (0.5-1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0'.

~ -Indicates ash was observed during test pitting or hand augering.

L.-J -Indicates a sand and ash mix was observed during test pitting or hand augering.
TP: "Test Pits· performed with a backhoe.
S8: ·Soil borings- advanced with a 2·lnch stainless steel hand auger.
SF: Surface soli sample . .
uses: Unified SOil ClaSSification System.
1. Based on field observation.
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•• Table 3-2
Summary of Analytes Detected in Soil

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

•
Sample ID: MSCC MSCC

Sample Depth(ft bgs): Residential Soil-to Groundwater 4.0 -4.5 4.0-4.5 4.5 -5.0 4.0 -4.5 3.5 -4.0 2.5 -3.0 2.5 -3.0 3.5 - 4.0 0.5 -1.0 0.5 -1.0 0.5 -1.0 0.5 -1.0
Date Collected: Criteria Criteria Units 01/26/05 01/26/05 01/26/05 01/26/05 01127105 01/27/05 01/27/05 01/27/05 01/26/05 01/26/05 01/26/05 01/26/05

AQEP • EPHNPHa

9-G18 Aliphatic Hydrocarbons (EPH) 9,386 3255 mg/kg 4U 1.8 U 2.1 U 22 2.1 U [2.3 U] 1.8 U 2.1 U 2.2U 51 J 4.4 U 9 J [13] 18 J
11-G22 Aromatic Hydrocarbons (EPH) 469 34 mg/kg 9.2 5.9J 5.9J 26 7.1 J [3.3 J] 3.5J 1.9 J 2.8J 1~0 .{

'-
24J 93J [44 "1 20J

19-G36 Aliphatic Hydrocarbons (EPH) 93,860 considered immobile mg/kg 28 59 12 99 20 [17] 6.4 3.5U 4.6 U 280J 49 82 J [98] 120 J
5-G8 Aliphatic Hydrocarbons (VPH) 939 72 mg/kg 10 9.6 9.2 9.1 8.7 [9.2] 9.6 8.2 9.9 9.9 4.5 8.5 [10] 8.9
9-G10 Aromatic Hydrocarbons (VPH) 469 34 mg/kg 1.6 U 1.6 U 2.8 2.3J 16 [0.98 U] 1.1 U 0.87 U 1.4 U 6.9 1.5 U 2.2 J [5.6] 4.3
9-G12 Aliphatic Hydrocarbons (VPH) 9,386 3255 mg/kg 5.2 5 4.8 4.7 4.5 [4.8] 5 4.3 5.1 5.1 2.4 4.4 [1.8 J] 4.6

~
• VPH samples were collected as an unmixed grab sample.

MADEP-EPH: Massachussetts Department of Environmental Protection Extractable Petroleum Hydrocarbon Method.

MADEP-VPH: Massachussetts Department of Environmental Protection Volatile Petroleum Hydrocarbon Method.
MSCC: Maximum Soil Contaminant Concentration, NCDENR 2001.
Bolded and shaded values indicate that the constituent exceeded the MSCC Soil-to-Groundwater Criteria.

mg!kg: milligrams per kilogram.

It bgs: feet below ground surface.
SB: Soil Boring Sample.
SF: Surface Soil Sample.

NA: Not analyzed.

[ ]: Bracketed values are duplicate sample results.

Laboratory Qualifiers:

U: This flag indicates the analyte was analyzed for but not detected.
J: This flag indicates an estimated value.
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• •
Table 3-3

Summary of Analytes Detected in Background Soil
Phase II Remedial Investigation - Former Ash Disposal Area

Progress Energy - L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

Sample ID: SF-2 (0.5-1.0 SF-3 (0.5-1.0) SF-4 (0.5-1 ;0) SF-5 (0.5-1.0) SF;'6 (0.5-1.0)
Sample Depth (ft bgs): RGs 0.5 - 1.0 0.5 -1.0 0.5 - 1.0 0.5-1.0 0.5 -1.0

Date Cpllected: Units 01/25/05 01/25/05 01/25/05 01/25/05 01/25705

HSI,.. Metals by USEPA Me'hod 6010 I 7470A (Hg only)
Antimony mQ/kQ 6.2 0.2 U 0.21 U [0.2 U] 0.21 U 0.2 U 0.22 U
Arsenic mg/kg 4.4 0.26 B 0.21 U [0.2 U] 0.21 U 0.38 B 0.43B
Beryllium rnQ/kQ 30 0.02 B 0.01 U [0.01 U] 0.01 B 0.01 U 0.02B
Cadmium mg/kg 7.4 0.03 U 0.03 U [0.03 U] 0.03 U 0.03 U 0.03 U
Chromium mg/kg 24000 1.8 0.06 U [0.06 U] 0.07 B 0.78 B 0.93 B
Copper mg/kg 580 0.44 B 0.25 B [0.14 B] 0.19 B 0.27 B 0.31 B
Lead mg/kg 400 2.4 0.42 [0.42] 0.84 2.3 1.7
ManQanese mQ/kg 360 2.2 0.39 B [0.37B] 0.66 B 1.3 1.5
Mercury mg/kg 4.6 0.016 U 0.015 U [0.015 U] 0.017 U 0.016 U 0.018 U
Nickel mg/kg 320 0.36 B 0.08 U [0.08 U] 0.24 B 0.08 U 0.17 B
Selenium mQ/kQ 78 0.26 U 0.27 U [0.26 U] 0.27 U 0.26 U 0.29 U
Silver mg/kg 78 0.08 U 0.08 U [0.08 U] 0.08 U 0.08 U 0.09 U
Thallium mg/kg 1.04 0.29 U 0.3 U [0.29U] 0.3 U 0.29 U 0.32 U
Zinc mg/kg 4600 2.5 0.85 U [1.1 U] 0.87 U 1.5 B 1.4 B
Notes:

mg/kg: milligrams per kilogram.

RGs: Soil Remediation Goals, Inactive Hazardous Sites Branch, updated August 2003.

HSL: Hazardous Substance List.

[ ]: Bracketed values are duplicate sample results.

SF: Surface soil sample.

ft bgs: feet below ground surface.

Laboratory Qualifiers:

U: This flag indicates the analyte was analyzed for but not detected.

B: The analyte was less than the contract required detection limit, but greater than or equal to the instrument detection limit.

•
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Table 3-4
Site Survey Data

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Well
Ground1 Top Of Casing

Designation
Northing Easting Elevation Elevation

(ftm~l) (ft msl)

Permanent Monitoring Wells

MW-13 197948.14 2305008.16 15.09 18.21

MW-13D 197965.38 2305017.45 15.53 18.16

MW-14 197252.17 2306178.43 10.96 14.15

MW-15 196475:65 2306044.01 8.53 11.47

MW-15D 196476.98 2306061.06 8.61 11.21

MW-16 196975.93 2306753.16 14.11 16.91

MW-16D 196962.70 2306758.11 14.00 16.43

MW-20 196257.98 2305318.10 10.78 13.70

MW-20D 196256.89 2305326.09 10.73 13.66

Permanent Piezomete.r

PZ-10 196897.50 2306271.49 10,15 12.82

Temporary Piezometer~

PZ-11 197824.56 2305109.88 15.76 18.31

PZ-12 197004.43 2305068.36 11.17 15.90

PZ-13 197188.14 2305495.92 11.21 16.72

PZ-14 196911.31 2305327.01 10.58 15.80

PZ-15 196508.86 2305223.83 10.05 15.30

PZ-16 196384.40 2305681.97 8.01 9.97
S~rfac~ Water and Sediment Sample Locations

SW-1/SD-1 196378.52 2302994.45 -1.00 NA
SW-2/SD-2 193800.36 2304984.17 -1.00 NA

Notes:
Surveyed elevations based on TWT survey conducted in June 2004 and February 2005.
ft msl = feet above mean sea level.
NA = Not applicable.
1. SW-1/SW-2 elevation is feet below mean sea level.
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Table 3-5
Historical Groundwater Elevation Data

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Well Top of Casing Depth Groundwater
:De~ignation Date !=Ievation to Water Elevation

(ft ~rnsl) (ft btoc) (ft msl)
Permanent Monitoring Wells

MW-13 6/04 18.21 8.96 9.25
2/04 18.21 7.89 10.32

MW-13D 2/04 18.16 7.81 10.35

MW-14 6/04 14.15 5.16 8.99
2/04 14.15 4.23 9.92

MW-15 6/04 11.47 2.94 8.53
2/04 11.47 3.35 8.12

MW-15D 2/04 11.21 3.13 8.08

MW-16 6/04 16.91 7.60 9.31
2/04 16.91 6.75 10.16

MW-16D 2/04 16.43 6.38 10.05
MW-20 2/04 13.70 7.92 5.78

MW-20D 2/04 13.66 7.90 5.76
Permanent Piezometer

PZ-10 6/04 12.82 4.31 8.51
2/04 12.82 3.43 9.39

Notes:

ft amsl = feet above mean sea level.

ft msl = feet mean sea level.

ft btoc = feet below top of casing.

D denotes deep groundwater monitoring well .
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Table 3-6
Stabilized Field Parameter Measurements - February 2005

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Specific Dissolved
Sample pH Conductivity Temperature Oxygen ORP Turbidity

De~ignation (Std. Units) (J,1S/cm) eF) (mg/L) (mV) (NTUs)

MW-13 9.18 585 61.0 0040 94 5,0

MW-13D 8.30 898 66.0 0.32 158 7.0

MW-14 9.65 360 52.0 0040 110 9.0

MW-15 9.13 296 57.0 0.31 143 9.0

MW-15D 8.66 498 65.0 0.29 175 1.0

MW-16 8045 180 60.0 0.51 107 9.0

MW-16D 6.68 528 68.0 0.31 252 0.0

MW-20 7.85 326 63.1 0.28 45 4.0

MW-20D 7.80 561 62.7 0.55 127 5.0

Notes:
Field parameter measurement collected utilizing an Horiba U-22 water quality meter.

ORP = Oxidation-reduction potential.

uS =Microsiemens.
OF = Degrees Fahrenheit.

mg/L =Milligrams per liter.

mV = Millivolts.

NTU =Nephelometric turbidity units.
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Table 3-7

Summary of Analytes Detected in Groundwater
Phase II Remedial Investigation - Former Ash Disposal Area

Progress Energy- L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

•
Sample ID: . MW-13 MW-13D MW-14 MW-15 MW-15D MW~16 MW-16D MW-20 MW~~OD·

Date Collected: RGs Units 02102105 02102105 02102105 02102105 02102105 02102105 02102105 02l0~/05 02104/05
HSL MetalsbyUSEPA l'\IIethod 60108 .
Arsenic 10 ug/L . ~9.1 [10~ . 3.6 U 9.6 8 44 3.6 U 3.6 U 4.38 3.6 U [3.6 U] 3.6 U
Chromium 50 ug/L 0.9 UJ [0.9 UJ] 0.9 UJ 0.9 UJ 0.9 UJ 0.9 UJ 0.9 UJ 0.9 UJ 0.9 UJ [0.9 UJj 0.9 UJ
Copper 1000 ug/l 0.55 8 [0.5 Uj 0.5 U 0.598 0.5 U 0.5 U 0.658 0.5 U 0.59 8 [0.91 8j 1.1 8
Thallium NL ug/l 10 UJ [6.2 UJj 10 UJ 6.2 UJ 10 UJ 6.2 UJ 6.9 UJ 8 UJ 6.2 UJ [6.2 UJj 6.2 UJ
Zinc 2100 ug/L 20 U [20 Uj 20 U 20 U 20 U 20 U 23 U 35.3 U 24.3 U [26.2 Uj 21.9 U

Geochemical Parameters . . .
Calcium NL mgJL 125 [129J 84.4 34.1 63.4 35.9 5.39 33.7 79.9 84.2 65.3
Chloride NL mg/L 3.11 [3.14 154 46.2 2.84 54.7 21.4 76.4 2.35 2.08 68.7
Sulfate NL mq/l 8.82 8.01 141 9.87 16.8 74.5 25.2 128 44.7 43.5 96.8
Total Organic Carbon NL mg/l 5 U [2.91 J] 9.28 14 13.7 3.99J 6.63 3.41J 5.27 5.51 9.08
Notes:
ug/L: micrograms per liter.
mg/L: milligrams per liter.
RGs: Remediation Goals based on NCAC 2L Groundwater Standards.
HSL: Hazardous Substance List.
[ ]: Bracketed values are duplicate sample results.
NL: No established RG.
Shaded and bolded values indicate that the constituent exceeded the groundwater RGs.

Organic Laboratory Qualifiers:
U: This·flag indicates the analyte was analyzed for but not detected.
J: This flag indicates an estimated value.

Inorganic Laboratory Qualifiers:
UJ: This flag indicates the analyte was not detected and the detection limit is an estimated value.
U: This flag indicates the analyte was analyzed for but not detected.
B: The analyte was less than the contract reqUired detection limit, but greater than or equal to the instrument detection limit.
J: This flag indicates an estimated value.
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Table 3-8

Summary of Historical Analyles Detected in Groundwater

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy- LV. Sutton Steam Electric Plant

Wilmington, North Carolina

samplelD: RGs MW-13 MW-13 MW-13D MW-14 MW-14 MW-15 MW-15 MW-15D MW-16 MW-16D MW-20 MW-20D

Date Collected: :06121/04 02102105 02102105 06121/04 02102105 •06121/04 02102105 . 02102105 06121/04 02102105 02102105 02102105

Volatile Orgaillc Compounds by USEPA Method 8260

-Hexanone -- 2.5U NS NS 0.5J NS 2.5 U [0.53 J] NS NS 2.5 U NS NS NS

Acetone 700 3.3 NS NS 6.6 NS 5.5 [6.2J NS NS 2.5 U NS NS NS

Methylene Chloride 5 0.26J NS NS 0.25J NS 0.24 J [0.13 J] NS NS 0.19J NS NS NS
Toluene 1000 0.39J NS NS 0.38J NS 0.56 [0.56] NS NS 0.26J NS NS NS

Semi-Volatile Organic Compounds by USEPA Method.8270 -

None Detected -- -- NS NS -- NS I -- I NS I NS I -- I NS NS I NS

HSL Metals by USEPA Method 6010 ..
Antimony -- 1.9U" NS NS 1.9U" NS 1.9U"[2.1 B"] NS NS 2.8 B" NS NS NS

Arsenic 10 70;6' 99.1 [103]. . 3.6 U 1Q.9~ 9.6B 41.3" [44_1*J . !14 3.6 U 3.5B" 4.3B 3.6 U [3.6 UJ 3.6U

Chromium 50 0.8 U" 0.9 UJ [0.9 UJj 0.9 UJ 1.1 B" 0.9 UJ 0.8 U" [2.4 B"] 0.9 UJ 0.9 UJ 0.8 U" 0.9 UJ 0.9 UJ [0.9 UJ] 0.9 UJ

Copper 1000 1.3U" 0.55 B [0.5 U] 0.5 U 1.3 U" 0.59 B 1.4 B" [1.3 U"] 0.5U 0.5 U 1.4B" 0.5 U 0.59 B [0.91 B] 1.1 B

Nickel 100 0.7U" NS NS 0.72B" NS 0.7 U" [0.70 U] NS NS 0.93 B" NS NS NS

hallium -- 3.2UW 10 UJ [6.2 UJj 10UJ 3.2UW 6.2 UJ 3.2 UW [3.2 U] 10 UJ 6.2 UJ 4.7BW 8 UJ 6.2 UJ [6.2 UJj 6.2 UJ
inc 2100 10.2B" 20 U [20 Ul 20U 11.2B" 20 U 11.7B"[11.7B" 20U 20U 11.6 B" 35.3 U 24.3 U [26.2 Ul 21.9U

Notes.
Ail concentrations In mIcrograms per liter (ugIL).
RGs: Remediation Goals based on NCAC 2L Groundwaler Standards.
HSL: Hazardous Subslance Ust
Bold values Indicates that the constituent was delecled.
Shaded values indicates that the constituent exceeded the RGs.

Organic Laboratory Qualifiers:
U: This flag Indicales the analyle was analyzed for but not detected.
J: This flag IndIcates an estimated value.

Inorganic taboratory Qualifiers:
UJ: This flag Indicates that the analyle was not detected and the detection IImllls an estimated value.
U: This flag Indicates the analyle was analyzed for but not delected.
B: The analyle was less lhan the contract required detecllon limit, but grealer than or equal to the Instrument delectlon limit
N: This flag Indlcales the sampie spike recovery is outside of control limits.
": This flag is used for duplicate analysis when the sample and the sample
duplicate results are not WIthin the control limits.

•
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Table 3-9
Microbiological Community Data - February 2005

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Sample Sample Present or Dominant
Qesignation Date Absent Bacteri~

!Heterotrophic Aerobic Bacteria (HAB) Results' I
MW-13D 2/2/05 Present Aerobic

MW-15D 2/2/05 Present Aerobic
MW-16D 2/2/05 Present Aerobic

MW-20 2/4/05 Present Aerobic
MW-20D 2/4/05 Present Aerobic

Iron Relate~ Bacteria (lRB) Results1

MW-13D 2/2/05 Present Pseudomonads & Enterics

MW-15D 2/2/05 Present Pseudomonads & Enterics
MW-16D 2/2/05 Present IRS

MW-20 2/4/05 Present Pseudomonads & Enterics
MW-20D 2/4/05 Present IRS

Notes:

Aerobic: Characterized by the presence of free oxygen.

IRB: Iron Related Bacteria.

1. All samples collected per manufacturer specifications.
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Table 3-10
Summary of Quality Assurance and Quality Control Analytical Results

Phase II Remedial Investigation - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Sample 10: EB-012505 EB-012605 EB-020205 TB-012705
Date Collected: Units 01/25/05 01/26/05 02/02105 01127/05

HSL Met~'~.by USEPA'Methodj)010

Antimony ug/L 13 NA NA NA

Copper ug/L 1.4 8 NA 0.5 U NA

[L.ead ug/L 1.68 NA NA NA

Manganese ug/L 0.248 NA NA NA

Zinc ug/L 20.6 NA 138 NA

I\!IAOEP-VPH/EPH

C11-C22 Aromatic Hydrocarbons (EPH\ ug/L NA 49J NA NA

C19-C36 Aliphatic Hydrocarbons (EPH) ug/L NA 688 NA NA

C9-C18 Aliphatic Hydrocarbons (EPH) ug/L NA 21 J8 NA NA

C9-C10 Aromatic Hydrocarbons (VPH) ug/L NA 5.8J8 NA 4.9J8
Notes:
MADEP-EPH: Massachussetts Department of Environmental Protection Extractable Petroleum Hydrocarbon Method.
MADEP-VPH: Massachussetts Department of Environmental Protection Volatile Petroleum Hydrocarbon Method.
HSL: Hazardous Substance List.
NA: Not analyzed for constituent.
EB: Equipment Rinsate Blank.
TB: vac Trip Blank.

Organic Laboratory Qualifiers:
J: This flag indicates an estimated value.
B: The analyte was found in the associated method blank.

Inorganic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
B: The analyte was less than the contract required detection limit, but greater than or equal to the instrument detection limit.
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6. MADEP = MASSACHUSSETS DEPARTMENT OF
ENVIRONMENTAL PROTECTION.

7. MSCC = MAXIMUM SOil CONTAMINANT CONCENTRATION,
NCDENR 2001.
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~ EXISTING SHALLOW MONITORING WELL

~ TEMPORARY PIEZOMETER (1-INCH)

~ PERMANENT PIEZOMETER

• UTILITY RISER

(l LIGHT POLE

SYMBOL LEGEND

LINE LEGEND

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT. WILMINGTON, N.C.

PHASE II REMEDIAL INVESTIGATION REPORT

TEMPORARY PIEZOMETER, PERMANENT
PIEZOMETER, AND PERMANENT

MONITORING WELL LOCATION MAP

-x-x-X-x- FENCE LINE
--0--0-- GAS LINE
-""--",--""- ASH LINE
-c<&-------o,o----,,,"'-- GROUND WIRE LINE
--UE--UE-- UNDERGROUND ELECTRIC
--w--w-- WATER LINE
_ .. - -- _ .. _., - DIKE LINE
----,----,-- STANDING WATER
- - - - - - - - STORM PIPE

I I I I I I I I I I I RAILROAD TRACK (C/l)

,~, TREE/VEGETATION LINE
-""'--""--U<O<- UNKNOWN LINE========== GRAVEL ROAD

\

\ NOTE:

\ 1, SOURCE: SURVEY PROVIDED BY 'TAYLOR,
WISEMAN & TAYLOR', 3500 Regency
Parkway, Suite H, Cory N.C"
919-297-0085, (PROJECT NO, 70488,0005)
DATED JUNE 23, 2004, REVISIONS MADE ON
JULY 7, 2004 AND FEB. 23, 2005,

\

\
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\

\

\

\

\

\

\

'\

MW-16 \

~ \
MW-16D

"
"

" "

"

"

"

DENSE
VEGETATION
AREA

\ MW-20

~MW-20D

" "

-...
" ,

~ 0'0" ,

MW-13 ~ ",

PZ-11 ~" " "
~ , ,

"

~

'\

\

\

I a

I ~
: l

"

"

"

" ,

lAKE
SUTTON

X, (XREF)
L: (LAYER) ON=· OFT=·REr:·
P: PAGESET/pLT-DL281
4/4/05 SYR-B5-N'" POl
04015002/04015B05.DWG
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X: 04015002/04015806.DWG
L: (LAVER) ON= ~ OFF=~REF~ (FRZ)
P; PAGESET/pLT-DL281
4/11/05 SYR-B5-N..R POL
04015002/04015V02.DWG

:y STATIC DEPTH-TO-WATER (GROUNDWATER
ELEVATIONS BASED ON FEBRUARY 4, 2005
GAUGING EVENT)

i -VERTICAL SCALE NOT ADJUSTED FOR DEEP
__ MONITORING WELLS

::-SCREENED INTERVAL (BGS)

LEGEND:

c::::J (SM) SILTY SANDS, SOME FINE TO COARSE

c=:::J SAND AND ASH MIXTURE

c=:::J ASH, GRAY, SILT TO CLAY SIZED PARTICLES

(Pt) SOILS WITH HIGH ORGANIC CONTENT

FIGURE

2-5

8'
I

320'
I

40X

160'
!

HORIZONTAL SCALE
4'

!

BlASlAAD, BOUCK eo LH, INC.
""lI*-.; .--""""""*'
BBI-;

VERTICAL SCALE
VERTICAL EXAGGERATION:

o
I

o
I

GEOLOGIC CROSS-SECTION A - A'

PROGRESS ENERGY
L.V. sunON STEAM ELECTRIC PLANT. WILMINGTON, N.C.

PHASE II REMEDIAL INVESTIGATION REPORT

400'
I

GRAPHIC SCALE

o 200'
I-- ;;;;j

X~X_ll_X__X_ll---"\

rIJSB-y

B-4 ")
) ~

VJJ TP-16 ~TP-17

.lSB-,~i<l. \

~~~
~ ~.r

CROSS-SECTION LOCATION MAP

l[)

I
0...
t-
'-.... (D
..q-
I I
~ ~--WELL/BORING ID

I I
--TOP OF BORING

I--+--SOIL BORING/TEST PIT

WELL/PIEZOMETER(PZ-10)

--SCREENED INTERVAL

--__TOTAL DEPTH OF
BORING/WELL (BGS)

1. DASHED WHERE INFERRED.

2. SURVEY DATA PROVIDED BY TAYLOR,
WISEMAN & TAYLOR (PROJECT NO.
70488.0005) DATED JUNE 23, 2004.
REVISIONS MADE ON JULY 7, 2004 AND
FEBRUARY 23, 2005.

3. BGS = BELOW GROUND SURFACE

NOTES:

PETROLEUM-IMPACTED SOIL OBSERVED
DURING PHASE I RI•

•



I
FIGURE

3-1

200'
I

GRAPHIC SCAL[

y...., 190'

BlASIAND. BOUCK • LEe. INC,

~--

BBL:

DIRECTION OF GROUNDWATER FLOW

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT, WILMINGTON, N.C•

PHASE II REMEDIAL INVESTIGATION REPORT
SHALLOW GROUNDWATER

POTENTIOMETRIC SURFACE MAP 
FORMER ASH DISPOSAL AREA 

FEBRUARY 4 2005

LINE LEGEND

SYMBOL LEGEND

@ EXISTING DEEP MONITORING WELL

o EXISTING SHALLOW MONITORING WELL

~ TEMPORARY PIEZOMETER (1-INCH)

~ PERMANENT PIEZOMETER

• UTILITY RISER

(l LIGHT POLE

(9.39) GROUNDWATER ELEVATION

-x-x-x-x- FENCE LINE
--0--0-- GAS LINE
-""--""--""- ASH LINE
-0><>------_"'0- GROUND WIRE LINE
--UE--UE-- UNDERGROUND ELECTRIC
--w--w-- WATER LINE
-"-"-"-"- DIKE LINE
--"'--"'-- STANDING WATER
- - - - - - - - STORM PIPE

I I I I I I I I I I I RAILROAD TRACK (C/L)
.~. TREE/VEGETATION LINE
-""--",,'--U>'- UNKNOWN LINE========== GRAVEL ROAD

\ NOTE:

\ 1. SOURCE: SURVEY PROVIDED BY 'TAYLOR,
WISEMAN & TAYLOR', 3500 Regency
Parkway, Suite H, Cary N.C.,
919- 297-0085, (PROJECT NO. 70488.0005)
DATED JUNE 23, 2004. REVISIONS MADE ON
JULY 7, 2004 ANO FEB. 23, 2005.

\

9.0 -- GROUNDWATER ELEVATION CONTOUR LINE
(DASHED WHERE INFERRED). CONTOUR
INTERVAL = 1.0 FT.
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SUTTON

X: NONE
L: ON=· OFF"=·REr. (F"RZ)
P: PAGESETjPLT-Ol281
4/14/05 SYR-B5-N"" POl
0-4015003/04015W03.DWG
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9.0 -- GROUNDWATER ELEVATION CONTOUR LINE
(DASHED WHERE INFERRED). CONTOUR
INTERVAL = 1.0 FT.

'4 DIRECTION OF GROUNDWATER FLOW

NOTE:

200'
I

100'
eo!

GRAPHIC SCAl[

L

LINE LEGEND

\ 1. SOURCE: SURVEY PROVIDED BY 'TAYLOR,
WISEMAN & TAYLOR', 3500 Regency
Parkway, Suite H, Cary N.C.,
919- 297-0085, (PROJECT NO. 70488.0005)
DATED JUNE 23, 2004. REVISIONS MADE ON
JULY 7, 2004 AND FEB. 23, 2005.

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT. WILMINGTON. N.C.

PHASE II REMEDIAL INVESTIGATION REPORT

DEEP GROUNDWATER POTENTIOMETRIC
SURFACE MAP - FORMER ASH

DISPOSAL AREA - FEBRUARY 4, 2005

BBI.; I FIGURE

3-2BlASlAND, IlOUCK 8<lfE, INC.
~1CIerIIrb._

SYMBOL LEGEND

@ EXISTING DEEP MONITORING WELL

~ EXISTING SHALLOW MONITORING WELL

~ PERMANENT PIEZOMETER

., UTILITY RISER

J) LIGHT POLE

(8.08) GROUNDWATER ELEVATION

-x-x-x-x- FENCE LINE
--0--0-- GAS LINE
-""--""--""- ASH LINE
-C__C""--CNO------ GROUND WIRE LINE
--UE--UE-- UNDERGROUND ELECTRIC
--w--w-- WATER LINE
_ .. _ .. _ .. _ .. - DIKE LINE
-_...__ ..._- STANDING WATER
- - - - - - - - STORM PIPE

I I I I I I I I I I I RAILROAD TRACK (C/L)
.~. TREE/VEGETATION LINE
-"'x--....--",,- UNKNOWN LINE========== GRAVEL ROAD
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---------------- ---------------------------------------------------------------------------------------------------

Calcium 125 129 FENCE LINE
GAS LINE
ASH LINE
GROUND WIRE LINE
UNDERGROUND ELECTRIC
WATER LINE
DIKE LINE
STANDING WATER
STORM PIPE
RAILROAD TRACK (C/L)
TREE/VEGETATION LINE
UNKNOWN LINE
GRAVEL ROAD

EXISTING DEEP MONITORING WELL

EXISTING SHALLOW MONITORING WELL

PERMANENT PIEZOMETER

UTILITY RISER

LIGHT POLE*

SYMBOL LEGEND
@

o

--
LINE LEGEND

--UE--UE---

I I I I I I I I I I I

---G--G---

-x--x--x--x-

---w---w---

.~.

CASPP[
M.O<

"-

~. "'~~'"
MW142205 ~

Constituent Result(ug/L)
Metols None Detected
Geochemical Parameters Result(mg/l)
Calcium 3

4
4
6

.1
2

/' •"- ~
Chloride .....................

DENSE
VEGETATION
AREA

TOC 5 U 2.91 J

I ~

Chloride 3.11[3.14]
Sulfote 8.82[8.0]

"- ~ "-

M~13D ~ "-

~---CM;;;;W-;1"'3D""(2"1;;-2/"'05"')---;;-- MW-13 ~ '- "- "- "-
Constituent Result uq, L

Melals None Detected I '- ..........
Geochemical Parameters Result(mg/l) /j ~ "-
Calcium 84.4 MW 13 2 2 05 "- "-

Chloride 154 ~ Constituent
Sulfate 141 Metals ........

TOC 9.28./ ArseniC 99.1 103
Geochemical Parameters Result(mg/l)

•

•

_ .. _ .. -

LAKE
SUTTON

\

\

\

Remediation Gools RG
Constituent RG Units
Arsenic 10 uq/L

NOTE:

1. SOURCE: SURVEY PROVIDED BY 'TAYLOR, WISEMAN
& TAYLOR', 3500 Regency Parkway, Suite H, Cary
N.C., 919-297-0085, (PROJECT NO. 70488.0005)
DATED JUNE 23, 2004. REVISIONS MADE ON JULY 7,
2004 AND FEB. 23, 2005.

2. J = ESTIMATED VALUE.

3. U = ANALYTE WAS ANALYZED FOR BUT NOT
DETECTED.

4. [ ] = REPRESENTS A DUPLICATE SAMPLE.

5. BOLD RESULTS EXCEED 2L GROUNDWATER
STANDARDS.

\
\ 6. TOC = TOTAL ORGANIC CARBON.

7. mg/L = MILLIGRAMS PER LITER.

8. ug/L = MICROGRAMS PER LITER.

9. OTHER METALS CONSTITUENTS WERE NOT IDENTIFIED
IN GROUNDWATER AT CONCENTRATIONS GREATER THAN
REMEDIATION GOALS.

GROUNDWATER QUALITY RESULTS

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT. WILMINGTON, N.C.

PHASE II REMEDIAL INVESTIGATION REPORT
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Appendix A

Soil Boring Lo·gs and Well
Construction Records

BBL
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Date Start/Finish: 1/28/05
Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Bit Size: 5.87-inch roller-bit
Auger Size:
Rig Type: B-61 Mobile Rig

mpling Method: 24-inch splitspoon

Northing: 197965.38
Easting: 2305017.45
Casing Elevation: 18.16

Borehole Depth: 42 ft bgs
Surface Elevation: 15.53

Logged by: Brian Lovgren

Well/Boring 10: MW-13D (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

(j)
Ol

(j).0

~
Q) (/J c
.s:: Q) E

'iii <.> .s::
'" Well/Boringc <.>

Z 2: c- .s (5
Stratigraphic Description0 2 2:- <0 Q) E

0 Construction

~ .s Q) - '" <.>
I > 'iii a. '6>(/J .sI- > ci 0 :i: > 0<.>a.. w E Q) 0 , 0 (5
W ....I CIl 0:: m z a::: Q)

0 w Cf) (9

protective above
ground steel casing
(+2.63'-0.0')

-0

2.0' 3 5 0.0
1
4
5

O.S' 5 9 0.0
4
5
4

1.0' 2 6 0.0
3
3
7

-

-

-

-

Bentonite grout
(27.0 - 0.0')

2-inch SCH 40
PVC riser
(33.0' - +2.6')

Cement pad (2'x2')_

SAND (SM), tan, fine to medium grained, medium dense, wet, no odor.

SAND (SM), brown to dark brown, fine to medium grained, loose, wet, no
odor.

clayey SAND (SC), dark grey, fine grained, low plasticity, very soft, wet,
no odor.

SAND and ASH, dark grey, silt to fine grained, very loose, slightly damp
to damp, no odor.

SAND and ASH, dark grey, silt to fine grained, very loose, slightly damp to
damp, no odor.

zX//
/:;Z
Z:.. : clayey SAND (SC), dark grey, fine grained, low plasticity, medium soft,
. .. wet, no odor.
.~ ~----------------------------------,

..;....,... SAND (SM), grey, mottled tan, fine grained, loose, wet, no odor.

SAND (SM), dark brown, fine grained, loose, saturated, organic sulphur
odor.

f-,;"II\I-rn-------------j ~§..
Topsoil, trace coarse gravel, low organic content, dry to slightly damp, no '"';'

\ odors. I 0. :
0:
o.~
b:
d.~

~~ ~~p p:
d.~_~~
h:~b:o.l' o.~

~~ ~~p: p:
o.~ o.~
p' p'
o.~ o.~

Po.: ~ Po.: ~ -- 6-inch nominal
.. .. boreholep ~ 0 ~ (42.0'-D.O')

o.~ o.~

b: b:o.f o.~

~f ~f
~f ~f
~f ~f
~f ~f
0: 0:
o.f o.~
0: 0:
o.~ o.~
0: 0:
o.~ o.~
0: 0:
o.~ d.~
0: 0:
o.~ d.~

~f ~~
k:

3 0.0

14 0.01.0' 6
7
7
9

O.S' 2
2
1
3

o

5

-5

10

15

- 20

-15

I- 10

-5

BBLA BLASLAN0, BOUCK & LEE, INC,T engineers. scientists, economists

Remarks:
NA: Not Applicable
ft bgs: feet below ground surface
PID: Photoionization Detector

Water Level Data
Date Depth Elev.

2/4/05 7.81 10.35

Depth measured from top of casing'

Project: 04015
Data File:MW-13D

Template:boring_weIIWL2005.ldf

Date: 3/16/05

Page: 10'2



Client:

Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sutton Steam
Electric Plant

Q; E
.0 a.
E Q) en .3: c
::J a. m Q) Q) Ez >- .r:: u ::J

Z ';; ~
u co Cll (5c .EO a.

0 ::J C 0C e:- Q) en 'c
~

0:::
1i

<D ::J "0 U
Q) Q)

(ij co 1§ '6>I > Q)

I- > a. a. a en > I en a;;:
0- W E E u a c (5
W ....J co co Q)

in 0 e Q)

0 w en en 0::: Z a:: (9

Stratigraphic Description

Well/Boring 10: MW-13D (FADA)

Borehole Depth: 42 ft bgs

Well/Boring

Construction

1.0' 8 22 0.0
10
12
13

1.0' 4 31 0.0
11
20
20

2~nch 0.010 slot
PVC screen
(38.0' • 33.0')

Well Gravel Pack
NO.1 (42.0' - 31.0')

Bentonite chips
(31.0'·27.0')

. . . . . . . . .......... .

· . . . .. . . . ......... .......... .

. .......... .

· . . . .. . . . ..........· . . . . . . . . ..........· . . . . . . . . ......... .· . . . . . . . . ......... .

...................
.................. .

CLAY (CLl observed on roller bit upon completion of drilling activities.

clayey SAND (SC), gray, low plasticity, medium dense, wet, no odor.

SAND (SM), tan to light gray, fine to medium grained, medium dense, wet,
no odor.

SAND (SM), tan, fine to medium grained, medium dense, wet, no odor.

SAND (SM), tan, fine to medium grained, dense, wet, no odor.

r----------------------------------,
clayey SAND (SC), brown, mottled orange, low plasticity, medium dense,
wet, no odor.

6 0.0

10 0.0

2.0' 3
2
4
4

1.0' 9
6
4
635

-20

40
-25

30
-15

25
-10

BBL Remarks: Water Level Data
NA: Not Applicable
It bgs: feet below ground surface Date Depth Elev.
PID: Photoionization Detector

2/4/05 7.81 10.35

BLASLAND. BOUCK & LEE, INC.
engineers. scientists, economists

Depth measured from top of casing'

Project: 04015
Data File:MW-13D

Template:boring_weIIWL2005.ldf

Date: 3/16/05

Page: 20'2



WELL CONSTRUCTION RECORD

- ' : ' <. :.:" .' '\ " ' .: '.

, i. WELL USE (Check.Applica~l~ ~~.x); R~i4e~tiaJ.tJ'· Mtmicipa,1fPubli.c P IndustrilJ,1 0 Agricultural 0
Monitoring KJ ReCOvery':O - '~eat1111~i) Water Inj'ecti6n 0 . Other [] If Other, List Use~__' -,-

North Carolina - Department ofEnviromnent and Natural Resources - Division ofWater Quality - Groundwater Section

M:LL CONTRACTOR (INDiVIDUAL) NAME (print), .ARNOLD CHAPEL CER~CATION # 2487

~LLC<?NTRA,CTORCOMPANYN;AME·PARRAn~WOLFF,INC. . , PHONE #(919) 644-2814
.; .. , ." . ~ .

ST4'7'E WELL CONSTRVCTION PERMIT#..;....__.",-- -"~SOClAr:iID WQ PERMIT# _
;; ,'::.:-::' ':.' (ifapplicable) . .. .... ~ ." ':. _ )"': prapplicable)

•

Blacklbrown, moist, medjum
dense, fine/coarse SAND;
trace fine/coarse gravel

14.0'

Topographic/Land setting
ORidge OSlope OValley OFlat

(check appropriate box)
Latitudellongitude ofwell location

N3416.99'/W77 58.98'

o

DEPTH
From To

LOCATION SKETCH
Showdirection and,distance in miles from at least
two State Roads or' County Roads. Include the road
numbers and common road names.

(degrees/minutes/seconds)
Latitudellongitude source:OGPSmTopographic map

(checkbox)
DRlLLING LOG

Formation Description

,-..-... ,-.('-.:-,-,:-"--""",,,,,,,,.-.-,',... -....,.---'-'--'-----

Material
SAND

County NEW HANOVER

3. OWNER: PROGRESS ENERGY
Address 801 SUTTON STEAM PLANT ROAD

(Street IlrRoute No.)
WILMINGTON NC 28401 .

2. WELL LOCATION';
Nearest Town: WILMINGTON
801 SUnON STEAM PLANT ROAD
(Street Name, Numbers, CommWlity, Subdivision, Lot No., Zip Code)

Depth Diameter
From 0 To 33.5 Ft. 2"
From To Ft _
From To Ft. _

13. GROUT: Depth Material Method
From 0 To_2_7__ Ft PORTLAND TREMIE
From. 27 To 30 Ft. BENTONITE TREMIE

14. SCREEN: Depth . Diameter Slot Size Material
From 33.5 To '38.5. Ft. 2 in. .010 ill. PVC
From To Ft.' i.J;J.. in. ~-'=----

15. SAND/GRAVELPACK:
Depth S~e

From 30 To 43 Ft. #1
'----From To Ft. _

City or Town State ' Zip Code

<--.)--:-,----:-------
Area code- Phone number

4. DATE DRILLED 1/27-1/28/05
5. TOTAL DEPTH: 43.0'
6. DOES WELL RE~PL"";'A-C-::-E-'Exr----S-TIN-:-""'"G--WE= LL? YES 0 NO m
7. STATIC WATER LEVEL Below Top of Casing: 5.0 FT.

(Use "+" ifAbove Top ofCaaing)
8. TOP OF CASING IS 0 FT. Above Land Surface*

*TQP of.casingtermlnated atlor'!Jelow land'itirfacerequlres a
variance In a~rdance. wl,th 1M NCAC 2C .0118;:" .. , .' :) 1':,;

9. YIELD (gpm): NlA . METHOD OF TEST,,-,NI_A _
10. WATER ZONES (depth): N1A.. . :.'" .,' .. "' ;' .

11. DISINFECTION: Type_Nl_ A Amount _N_/A _

12. CASING: WalrThickne~

or WeightIFt. Material
. SCH40' PVC

••

16. REMARKS:_MW_-1_3_D S_E_E_M_AP_O-N-B-A_C_K__--------------- _

, . S~GNA: RE OF'PERSON CONSTRUCTING THE ~~L, DATE....

•
I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION ST DARDS, AND THA! A COPY OF THIS RECORD HAS BEEN PROVIDE!) TO T~ WELL OWNER

JJ. "i1ii,la5
. " . Jo::' ".

. '. . . .'. • ':. . .... f" 'l • • • '. ~ ". .• ~ • M_ •••

Submit tlie·~~@~~i.to tb,e Divisi~n 'o·fW~t~r.· Q~aIity, Groundwater Section;'1636 Mill s~rvice Center - Ralei~ NC .
27699-i636 Phone N:o:(9~,9).733-3221, within'3O days::':: ' '. . .,. .. GW-l REV.· 0712001 .
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Date Start/Finish: 1/31/05
Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Bit Size: 5.87-inch roller-bit
Auger Size:
Rig Type: B-61 Mobile Rig

ampling Method: 24-inch splitspoon

Northing: 196476.98
Easting: 2306061.06
Casing Elevation: 11.21

Borehole Depth: 48 ft bgs
Surface Elevation: 8.61

Logged by: Brian Lovgren

Well/Boring ID: MW-15D (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

0
2.0' 4 7 0.0

3
I- 10 4

5

SAND (SM), tan, fine grained, loose, wet, no odor.

1.0' 2 2 0.0 SAND (SM), tan, fine to medium grained, very loose, wet, no odor.-5 1
1
2

1-15

-

-

-

-

2-inch SCH 40
PVC riser
(40.0' - +2.5')

Water Level Data
Date Depth Elev.

2/4/05 3.13 8.08

Depth measured from top of casing"

Well/Boring

Construction

SAND (SM), tan, fine to coarse grained, ioose, wet, no odor.

SAND (SM), tan, fine to medium grained, medium dense, wet, no odor.

SAND (SM), dark brown, fine grained, loose, wet, no odor.

SAND (SM), iight gray, mottled white, fine to medium grained, ioose, wet,
no odor.

SAND (SM), gray, fine to medium grained, loose, wet, no odor.

Remarks:
NA: Not Applicable
It bgs: feet below ground surface
PID: Photoionization Detector
NR: No Recovery

protective above
ground steel casing
(+2.6'-0.0')

fT--+------------------------j ~~~~IlIiil~~f:'v1~-Cement pad (2'x2')_

~-:-r Topsoil, high organic content, siightly damp to damp, no odor. '0. ~;:::: ~
11'----------------"1 O' -h+--

SAND (SM), gray, fine to medium grained, loose, moist to wet, no odor. d ~ d ~ ~~~~;e~H 40

o. d: (40.0' - +2.5')

O:! 0:'
;:":' ~~I----'-/. t. ~~ Bentonite grout
D.:- D.:- (35.5' - O.O')

0: p:of dfp: p:
df dfp: p:
df dfp: p:
df dfp: p:
D. f d f -- 6-inch nominal
k: 0: borehole
~ f d ~ (45.0'-0.0')

~f saf
0: 0:
df df
0: 0:
df df
0: 0:
df df
saf saf
saf ~f
0: b:
df d~
0: 10:
d~ c?
b: p:
D.:~ .:~

~: p:
df dfp: p:
df dfp: p:
df df
~f g~

6 0.0

1.2' 9 25 0.0
12
13
13

2.0' 5
2
4
5

5

-10

0.8' 4 6 0.0
-15 3

~

w
Cl

W.0

S Q) '" c
.c Q) E() .c(ij c () :::J

Z ~ = EO 0 Stratigraphic Description0 2 e:- <0 Q) E 0

~
c Q) - :::J ()

I > (ij 0- '0,
'" ,3;I- > ci 0 :;: > 0()

0- W E Q) 0 , 0 0
W ....J ctl 0::: as Z a:: Q)

0 W (/) <.9

10

- 20

-5

1-0

BBLA BLASlAND, BOUCK & LEE, INC.I engineers. scientists, economists

Project: 04015
Data File:MW-15D

Template:boring_weIIWL2005.ldf

Date: 3/16/05

Page: 1 0'2



Client:

Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sutton Steam
Electric Plant

Well/Boring ID: MW-15D (FADA)

Borehole Depth: 48 ft bgs

a; E
.c a.
E Q) en S c
::l a. Q)

Q) Q) Ez >. .r:: u ::l
Z I;; ~

u ro Ol <5c E a.
0 ::l en c 0

0::: c c:- eo Q) 1:l 'ci= ~ Q) ::l ro
~

u
I ~

Q) a. > en ro Q) '0>
I- a. 0 3: > I 0
0... W E E u

0 c <5
Q) 0W ....J ro ro

0::: 10 z ~
Q)

0 w en en ii C>

- 25

-

-

>.:
"'""./'.-rl.t--- Bentonite grout -
L/. (35.5' - 0.0')0:
o~
0:
D.~
0:
D.~p:
o~p ~ -- 6-inch nominal
"". borehole
~: (45.0'-0.0')

ofp:
of
0:
o~
c{of

Well/Boring

ConstructionStratigraphic Description

SAND (SM), tan, fine to coarse grained, medium dense, wet, no odor.1.0' 5 19 0.0
8
11
13

0.8' 3 6 0.0
3
3
4

-25

-20

- 35

I- 30

-30

- 40

1.0' 10 15 0.0
11
14
15

SAND (SM). brown, mottled orange, fine to coarse grained, medium
dense, wet, no odor.

SAND (SM). brown, fine to coarse grained, medium dense, wet, no odor.

Bentonite chips
(38.0'-35.5')

:::71--- Well Gravel Pack
. . . NO.2

(45.0' - 38.0') -

.........· . . . . . . . . .
-

2-inch 0.010 slot
PVC screen
(45.0' - 40.0')

· . . . . . . . . .

.......... _-
1.5-inch nominal
borehole
(48.0'-45.0')

Natural Collapse

.........· . . . . . . . . ......... ....................

SAND (SM). brown, mottled orange, fine to coarse grained, loose, wet, no
odor.

SAND (SM). dark gray, silt to fine fine grained, very dense, wet, no odor.

1.2' 3 6 0.0
-35 2

4
3

I- 45

1.2' 24 79 0.0
45
34
NR

BBL Remarks: Water Level Data
NA: Not Applicable
It bgs: feet below ground surface Date Depth Elev.
PID: Photoionization Detector
NR: No Recovery 2/4/05 3.13 8.08

BLASLAND, BOUCK &LEE, INC.
engineers, scientists, economists

Depth measured from top of casing"

Project: 04015
Data File:MW-15D

Template:boring_weIIWL2005,ldf

Date: 3/16/05

Page: 2 0'2



••••
WELL CONSTRUCTION·RECORD

North Carolina - Department of Environment and Natural kesources - Division of Water Quality - Groundwater Section

WELi.;eONTIuCTOR (INDIVIDUAL) NAME (print) ARNOLD·GtlAP.EL CERTIFICAnON # 2487

. '~~Li'~ONTRACTORCOMPANYNA~E PARRAIT-WOLFF, INC. PHONE # (919) 64~
,.S:rlTE WELL CONSTRUCTION PERMIT~:.,.. ASSOCIATED WQ PERMIT#

'.. (if applicable) .(if applicable) .----------

;" ,
1. WELL USE (Check Applicable Box): Residential 0 Municipal/Public 0 Industrial 0 ,Agricultural 0

Monitoring KI Recovery 0 Heat Pu~p Water Injection'O Other 0 If Other, List Use _

Green/gray, moist, hard SILT
and flne SAND; trace clay

White/brown/gray. wet, very
loose/dense, flne/coarse
SAND; trace silt

47.5

13.0'

Topographic/Land setting
ORidge DSlope OVaIley OFlat

(check appropriate box)
Latitude/longitude of well location

N34 16.99'1W77 58.98'

o

13.0

DEPTH
From To

(degrees/minutes/seconds)
Latitude/longitude source:OGPS~Topographic map

(check box)
DRILLING LOG

'Formation Description

Material
PVC

Material
SAND

2. WELL LOCATION:
Nearest Town: WILMINGTON County NEW HANOVER
801 SUTION STEAM PLANT ROAD

3. OWNER: PROGRESS Et-:lERGY
Address 801 SUTION.st!=AM PLANT ROAD

(Street or Route No.)
WILMINGTON NC . 28401

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

Depth Diameter
From 0 To_4_0__ Ft. 2"
ITom To fl. __
From To' Ft._---'_

13. GROUT: Depth Material Method
From 0 To 35.5 Ft. PORTLAND TREMIE
From 35.5 To 37.5 Ft. BENTONITE TREMIE

14. SCREEN: .,_ Depth Diameter Slot Size Material
From 40 To_45__ Ft._z'__in. .010 in. _P_V_c __
From To ft.__· _in: in. _

15. SAND/GRAVEL PACK:
Depth Size

From 37.5 To 47.5 Ft. #1
From To_-,--_ Ft. _

II. DISINFECTION: Type_N_/A Amount _N_/A _
12. CASING: Wall Thickness

or Weight/Ft.
SCH40

City or Town State Zip Code
L-)---,-_"--,- _

Area code- Phone number
4. DATE DRILLED_1,:,,/3:.-::-1/,..:.05=-- _
5. TOTAL DEPTH:_4_7_.5_' _
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO l[J
7. STATIC WATER LEVEL Below Top of Casing: 2.0 FT.

(Use "+" jf~boveTop ofCasing)
8. TOP OF CASING IS ° FT. Aboye Land Surface*

*Top o(ca~lng terminated at/or below land .surface requires a
variance in accordance with 15A NCAC .~~ .0118. ", ,

9. YIELD (gp'm): NIA' , 'ME-THOD OF TEST...:.N...:./A...:.- _
10. WATER ZONES (depth): _N_/A_·__---''-- _

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

••

16. REMARKS: ~M.:..:..W:....-1:..:.5.:..D__...:.S-=E=.E-=M:....AP_0..:..N---.:..:BA:....C:....K _

•
I DO HEREBY CERTIFY THAT THIS WELL WAS:CONSTRUCTED IN ACCORDANCE WITH l5A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT ACOpy OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

.... . •. .... .~.~;~OfpE~SON OON<rJ<UcrING THEWEll ~l':fr
.~. "...: .' ~ .

Su~mit the origin~i to tile 'Di~isi~n~of:Wat~Fc::hialiiY; G~~lUiJ.dwater Secti~ri, i636 Mail Service Center - Raleigh, NC
27699·1636 Phone No. (919) 733-3221, WithiJ!, ~O days., GW·l REV. 07/2001
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Date Start/Finish: 1/26/05 Northing: 196962.70 Well/Boring 10: MW-16D (FADA)
Drilling Company: Parratt Wolffe Easting: 2306758.11
Driller's Name: Arnold Chapel Casing Elevation: 16.43 Client: Progress Energy Carolinas Inc.
Drilling Method: Mud Rotary
Bit Size: 5.87-inch roller-bit Borehole Depth: 47 ft bgs

Location: Progress Energy L.V. Sutton SteamAuger Size: Surface Elevation: 14.00
Rig Type: B-61 Mobile Rig

Electric Plant

ampling Method: 24-inch splitspoon Logged by: Brian Lovgren
Wilmington, NC

(i)
Ol

(i).0

~
Q) (/) c
.c Q) Eu .c Well/Boringco c u :::>

Z 2: = E "0
Stratigraphic Description0 2 2:- eo Q) E

0 Construction

~ E Q) - :::> 0. .~
I > (/) co .e, Ol
~ > ci. 0

~ > 0u0- W E Q) 0 0 0 "0
w -l ro 0:: CD z a: Q)

0 w (f) (9

---
protective above
ground steel casing

15 (+2.43'-0.0')

1-0 ~~:: ~~
Cement pad (2'x2')_

SAND (SM), brown. fine grained. very loose, trace organics, dry, no odor.
'"":, . :,

2.9 D: 11..:: 2-inch SCH 40
0:

o.~
PVC riser

0.0 o.f (42.0' • +2.5')
SAND (SM). white. mottled tan, fine, very loose, dry, no odor. 0: p:

D.' ~~
Bentonite grout

A~'" (36.0 - 0.0')
10

2.0' 1 4 0.0 o.~ of
2

SAND (SM), white, mottled tan, fine, very loose, wet, no odor.
0: p:-5 2 of of -

1 p: p:
of o.f

~~ ~~
2.0' 1 12 0.0 p: p:

6
SAND (SM), light gray, mottled white, fine to medium grained, medium o.f o.~

5 6
dense, wet, no odor. p: p: -- 6-inch nominal

7 o.f o.f borehole
-10 p: p: (47.0'-0.0') -

o.f o.f

~~ ~~10: 0:
o.f o.f

1.0' 4 26 0.0 10: 0:
0 10 o.f o.~

16 0: O·
I- 15 13 o.f o.~ -

0: 0:
o.f o.f
0:

~fo.f
0: 0:
o.f o.f

-5
1.0' 5 9 0.0 SAND (SM), tan, fine, loose, wet, no odor. 0: 0:

5 o.f o.f4
I- 20 4 6: 6: -

o.~ o.f
0: 0:
o.f o.f
0: 0:
o.f o.f

5
0: p:

1.2' 9 0.0 o.f of-10 5 SAND (SM), tan, fine to coarse grained, loose, wet, no odor.
4 p:

BBL Remarks: Water Level Data
NA: Not Applicable
It bgs: feet below ground surface Date Depth Elev.
PID: Photoionization Detector

2/4/05 6.38 10.05

BLASlAND, BOUCK & LEE, INC.
engineers, scientists, economists

Depth measured from top of casing"

Project: 04015
Data File:MW-16D

Template:boring_weIIWL2005.ldf

Date: 3/15/05

Page: 10f2



0.: 0.:

Well/Boring 10: MW-16D (FADA)

Borehole Depth: 47 ft bgs

Well/Boring
Stratigraphic Description Construction

5 0.0

3 0.0

1.0' 2
2
3
2

1.0' 2
1
2
2

Bentonite chips
1.0' 1 5 0.0 SAND (SM), tan, mottled orange, fine to coarse grained, loose, wet, no

(40.0'·36.0')
-25 2

3
odor.

40 3

Well Gravel Pack
NO.2 (47.0'·40.0')

1.0' 9 19 0.0
-30 11

8
45 6 2';nch 0.010 slot

PVC screen
(47.0'·42.0')

1.5' 10 35 0.0 SAND (SM), gray, fine, dense, wet, no odor.
19

..... --
1.5·inch nominal

16 borehole
24

Boring terminated at 49.0 It bis ~CBilapse
-35

-20

-15

35

30

Client:

Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sutton Steam
Electric Plant

~ E
.0 a.
E Ql rJ)

.e, C
:::J a. m Ql Ql Ez >. .J:: 0 :::J

Z ';; ~
0 III Ol (5C .s a.

0 :::J rJ) C 0a:: .s i':' CD Ql "0 'cf= :::J 0

« Ql Qj Ql ro III :§ 'mI Ci. > rJ) Ql
I- > Ci. a ;;: > I (J) a
a.. w E E 0 a c (5
W ~ III III Ql

iIi 0 e Ql

0 W (J) (J) a:: z 0::: <.9

25 8

BBL Remarks: Water Level Data
NA: Not Applicable
It bgs: feet below ground surface Date Depth Elev.
PID: Photoionization Detector

2/4/05 6.38 10.05

~
BLASLAND, BOUCK & LEE, INC.
engineers. scientists, economists

Depth measured from top of casing"

Project: 04015
Data File:MW-16D

Template:boring_weIlWL2005.ldf

Date: 3/15/05

Page: 2of2



•
WELL CONSTRUCTION RECORD

North Carolina - Department of Environment and Natural R'esources - Division of Water Quality - Grol,lndwater Section

-, WELL C~NT~CTOR (INDIVIDUAL) NAME (print) ARNO~D:QIiAPEL '. . . ;.CER~IFICATION # 2487

'\VE:LL'~~NTRACTORCOMPANYNAM'E PARRATT~WOLFF:INC. . PHON~ # (919) 64~
. :STAi~WEL~ CONSTRUCTION PERMI~#'" ...... ASSOCIATED WQ PERMIT#

; " • c. (ifapplicable) ". (ifaeplicable) -~--------
........ ;._- ". " .

1. WELL USE (Check Applicable B~x'): Re~idential 0 Municipal/Public 0 Industrial 0 _Agricultural 0
Monitoring KI ;Recovery 0 Heat Pu~p Water Injection 0 Other 0 If Other, List Use _

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

2. WELL LOCATION:
Nearest Town: WILMINGTON County NEW HANOVER
801 SUTTON STEAM PLANT ROAD

White/brown/gray. wet, loose/
medium dense, fine/coarse
SAND; some fine gravel;
trace silt

,Green, wet, very dense flnel
medium SAND; trace silt

49.0

16.0'

Topographic/Land setting
DRidge DSlope OValley DFlat

(check appropriate box)

Latitude/longitude of weII location
N3416.99'f\N7758.98'

o

16.0

DEPTH.
From To

LOCATION SKETCH
Sl,1owdirection and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

(degrees/minutes/seconds)

Latitude/longitude source:DGPSlKITopographic map
(check bpx)

DRILLING LOG
Formation Description

Material
PVC

Material
SAND

Zip Code

28401
State' ,

WILMINGTON

3. OWNER: PROGRESS ENERGY
Addtess 801 SUTTON STEAM PLANT ROAI)

(Streei or Route No.)

NC

Depth Diameter
From 0 To_42__ Ft. 2"
From To Ft. _
From To Ft._, _

13. GROUT: Depth Material Method
From 0 To,---:-36,...--_ Ft. PORTLAND. TREMIE
From 36 To 40 Ft. BENTONITE TREMIE

14. SCREEN:.. DepJh' Diameter, Slot Size Material
From 42 To 47 Ft._2__in. .010 in. _P_V_C__
From To Ft._,__in. in. _

IS. SAND/GRAVEL PACK:
Depth Size

From 40 To 50.5 Ft. #1'---
From To Ft.--- ---- -------

11. DISINFECTION: TYre,_N_/A Amount _N/_A _
12. CASING: ' Wall Thickness

or WeightlFt.
SCH40

City or Town
L-J- .

Area code---=Pc:-h-on-e-nu-m-:-b-er-------

4. DATE DRILLED 1/26-1/27105

5. TOTAL DEPTH:,_'-:-50_.5_'.__----
6. DOES WELL'REPLACE EXIS'J:!NG WELL? .YES. 0 NO 1KI
7. STATIC WATER LEVEL Below Top of Casing: 4.5 fT.

(Use ''+''If Above Top of Casing)

8. TOP OF CASING IS 0 FT. Above Land Surface*
, *Top of casing terminated at/or below land surface requires a

variance In accordance with lSA NCAC 2C .011S:
. 9. .YIE~D (gpm): N/A METHOD OF TEST_·N_/A _
10. WATER ZONES (depth): _N_/A,.-. _.'

SEE MAP ON BACK16. REMARKS: MW-16D----------------------------------
, .

I DO HEREBY CERTIFY THAT THIs WELL WAS CONSTRUCTED IN ACCORDANCE WITH ISA NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT ACOpy OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

" ::..:: :~1J.'~ '.' , ',' ~ 2-lt~l(lr
. . ,.', ':..,' , , . SNAl'URE OF PERSON CONSTRUCTING THE WELL DATE

....' " -~ubmit the ~r~~i'n~i ~~;·t~-e·i>ivisi~n·of~aterQilillity, 'dr~~ndwater Section, 1636 Mail S~rv.lce Center - Raleigh, N'C
27699-1636 Phone No. (919) 733-3221, within"30 days" . GW-l REV. 0712001



. ., PROGRESS ENERGY ,
LV. SUTTON STEAM ELECTRIC PLANT. WI

PHASE II. REMEDIAL INVESTI~A'

SHALLOW GROUNDWATER POTI
SURFACE MAP - FORMER ASf

AREA • FEBRUARY 4 •. ~

SYMB~L LEGEND
• (X1$TlNC D£CP UONUOAINC '

" ~X1STIHC SHAl.L.OW:lolCtilfOAH

8 ttfolPORARY PI(Z~(T(R (1

Q PERMANeNT Pt£lOJ.cEfEft

• -VnUTY RISER
(I: lICHT POI.£

Q E>.2S1ING TEST PIt
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Date Start/Finish: 2/2/05
Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: HSA
Bit Size: NA
Auger Size: 3.25-inch (ID)
Rig Type: B-61 Mobile Rig

ampling Method:

Northing: 196257.98
Easting: 2305318.10
Casing Elevation: 13.70

Borehole Depth: 14 ft bgs
Surface Elevation: 10.78

Logged by: Brian Lovgren

Well/Boring ID: MW-20 (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

Page: 10f1

2/4/05 7.92 5.78

Water Level Data
Date Depth Elev.

Depth measured from top of casing'

Remarks:
HSA: Hollow-Stem Auger
NA: Not Applicable
It bgs: feet below ground surface
PID: Photoionization Detector

Template:boring_we11WL2005.ldf

Date: 3/16/05

BLASLAND. BOUCK & LEE, INC.
engineers, scientists, economists

BBL

Ul
Cl

Ul.0

~
Q) Ul c

.<:: Q) Eu .<:: Well/Boring(ii c u :::>
Z ~ = E (5

Stratigraphic Description Construction0 Q) i::' <0 Q) E
0

i= C Q) :::> a. u
I « > Ul (ii .eo '0,
f- > ci. 0 ;;: > 0uc.. w E Q) 0 0 (5
W .-J til 0:: Cli z 0::: Q)

0 w (f) (9

protective above
ground steel casing
(+2.92'-0.0')

Cement pad (2'x2')

0
SAND (SM), black, fine to medium grained, loose, damp, no odor.

10 Bentonite grout
(1.0' -0.0')

Bentonite chips
(3.0'-1.0')

2-inch Sch 40 PVC
riser (4.0'
·0.0')

5 1.0' 3 5 0.0
2

5 3
2

SAND (SM), brown, moUled orange, fine to medium grained, loose, wet,
no odor.

Well Gravel Pack
No.1
(14.0' -3.0')

10 1.0' 5 10 0.0
5 SAND (SM), brown to light gray, fine to medium grained, loose to medium

0 5 dense, wet, no odor.

7
7-inch nominal
borehole
(14.0'-0.0')

2-inch 0.010 slot
PVC screen
(14.0' -4.0')

Project: 04015
Data File:MW-20



••
WELL CONSTRUCTION.RECORD

North'Carolina - Department of.Environment and Natural :Jtesources - Diyision ofWate~ Quality - Groundwater Section

. , W~LL tONTRACTOR (INDIVIDUAL) NAME (print) ARNO~O CHAP~L ":' CERTIFICATION#~
:·WE~L.~;NTRACTORCOMPANYNA~EPARRAn:~WOLFF, INC. PH0I'!E # (919) 644-2814
i. .: • •

: STATE; 'Y.}j;LL~CONSTRUCTION PERMIT#_'-,-\_''"".__--'--:--_---'ASSOCIATED WQ PERMIT# _-,- _
. ': (if applicable) (if applicable)

1. WELL USE (Check Applicable Box):'Residential 0 Municipal/Public 0 IndustrialD Agricultural 0
Monitoring KJ ftecovery 0 Heat Pump' Water Injection 0 Other 0 If Other, List Use _

TopographiclLand setting
DRidge DSlope DValley DFlat

(check appropriate box)
Latitude/longitude of well location

N3416.99'fW77 58.98'

DEPTH
From To

NO SAMPLES TAKEN

(degrees/minutes/seconds)
Latitudeflongitude source:DGPSlKlTopographic map

(check box)
DRILLING LOG .

Form~tion Description

Material
PVC

Material
SAND

WILMINGTON

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

2. WELL LOCATION:
Nearest Town: WILMINGTON County NEW HANOVER
801 SUTTON STEAM PLANT ROAD

Depth Diameter
From 0 To_4__ Ft. 2"
From To Ft. _
From To Ft.. _

13. GROUT: Dept.h Material Method
From 0 To_1__ Ft. PORTLAND TREMIE
From l' To 3' Ft. BENTONITE TREMIE

14. SCREEN: "Depth- Diain~ter. Slot 'Size Material
From 4' . To 14 Ft._2__in. .010 in. _P_V_C__
From To Ft.__in. in. _

IS. SAND/GRAVEL PACK:
Depth Size

From.~3__To 14 Ft. #1
From To Ft.. _

. City or Town State Zip Code
L-)-~_-.,..- _

Area code- Phone number
4. DATE DRILLED_2:--;/21"-=:0:-5 _
5. TOTAL DEPTH: 14.0'--------
6. DOES WELL REPLACE EXISTING WELL? YES.o NO lKl
7. STATIC WATER LEVEL Below Top ofeasing: 5.5 FT.

(Use "+" if Above Top ofCasing)
8~ TOP OF CASING IS ° FT. Above Land Surface*

"'Top of casing terminated at/or below land surface requires a
variance in accordance with ISA NCAC 2C .0118•.

9. YIELD :Cgpm): NIA .METHOD OF TEST_N_/A _
10. WATER ZONES (depth): _N_/A ---,--:-_~__=_~

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

11. DISINFECTION: Type_N_/A Amount _N_/A _
12. CASING: Wall Thickness

or Weight/Ft.
SCH40

, 3. OWNER: PROGRESS ENER<;3Y
Address 801' SUTTON' S:J:EAM. PLANT ROAD

(Street or Route No.) .
NC 28401

••

16. REMARKS: .;.:.M.;.:.W.;.:..2.;.:.0 S.;.:.E.;.:.E.;.:.·M.;.:.A.;.:.P_O.;.:.N.;.:.B.;.:.A.;.:.C.;.:.K _

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

~~NS~:UTI:£P.u:ct7THAT~COPY OF TIllS RECORD HAS BEEN PROVIDED ro T~;';'; OWNER.

.' ..' - SIGNATURE OF PERSON CON~TRUCTING THE WELL DATE .

•. :. '~~bmit the Origi·~a·l·t~.th~.~i~isionO~:wilt~r.Q.uaiity...(;';ou·n~water S'ection, 1636 ~ail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733~3221,.within 30 days. GW-1 REV. 0712001
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Date Start/Finish: 2/2/05
Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Bit Size: 5.87-inch roller-bit
Auger Size:
Rig Type: B-61 Mobile Rig

ampling Method: 24-inch splitspoon

Northing: 196256.89
Easting: 2305326.09
Casing Elevation: 13.66

Borehole Depth: 52 ft bgs
Surface Elevation: 10.73

Logged by: Brian Lovgren

Well/Boring ID: MW-20D (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

en
0) en.0

~
Q) (/) C

£ Q) Eu £ Well/BoringCii §. U :::J
Z c: E '0 Stratigraphic Description Construction0 .$ ~ co Q) E 0
i= E Q) - :::J n. u

I <t: > (/) Cii -9:
'6>

t- > ci. 0 3: > 0ua.. UJ E Q) 0 , 0 '0
UJ --I <II 0:: co z a:: Q)

0 UJ (j) (9

---

-0

-

-

-

-

protective above
ground steel casing
(+2.93'-0.0')

"r=7"'r- Cement pad (2'x2')_

SAND (SM), tan, fine to medium grained, dense, wet, no odor.

SAND (SM), brown to tan, fine to medium grained, medium dense, wet, no
odor.

SAND (SM), brown to light gray, fine to medium grained, loose to medium
dense, wet, no odor.

SAND (SM), brown, mottled orange, fine to medium grained, loose, wet,
no odor.

I-----r--r+-
S
--

S
---

fi
------

I
-------------i ~:: ?~

AND ( M), black, me to medium grained, oose, damp, no odor. . /.;-
7)~ . :.

2-inch SCH 40
p~ ~~ PVC riserD~ 0 ~ (43.0' - +2.9')

~~ ~j-
v. : v. : Bentonite groutPO' (37.0' - O.O')

D~ ,Df
~t~~f
0: 0:
Df Df
0: 0:
Df Df
0: 0:
Df D~

CY; ~ CY; ~ -- 6-inch nominalo : 0: borehole
0: 0: (48.0'-0.0')

D~ of
O' p'Df of
~f ~~
~~ ~~p: p:
0: ofp: p:
Df Dfp: 0:
Df Dfp: 0:
Df D~

~f ~f
h: "':
~ f -f,0~:~:~1----- 2-inch SCH 40

0
: 0: PVC riserDf Df (43.0' - +2.9')

0: 0:
Df D~
0: 0:
Df D~
0: 0:

5 0.0

34 0.0

15 0.0

10 0.0

6
7
8
6

5
5
5
7

3
2
3
2

13
17
17
18

1.5'

1.0'

1.0'

1.0'

-5

a

5

10

-15

-10

I- 20

-10

1-5

BBL Remarks:
NA: Not Applicable
It bgs: feet below ground surface
PID: Photoionization Detector
NR: No Recovery

Water Level Data
Date Depth Elev.

2/4/05 7.90 5.76

BLASLAND, BOUCK & LEE, INC.
engineers. scientists, economists

Depth measured from top of casing'

Project: 04015
Data File:MW-20D

Template:boring_weIlWL2005.ldf

Date: 3/16/05

Page: 10f2



Client:

Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sutton Steam
Electric Plant

Q; E
.0 a.
E Q) (/l

.e, C
:J a. Q) Q) Q) Ez >- .c () :J

Z I; ~
() co Cl 0c .EO a.

0 :J (/l c: 0c:
~

Q) 'c
~

0::
~

<0 :J "0 ()

Q) Q) ro co :s '0,I > Q)

> a. a. 0
(/l > I (/) 0I- 3

0.. W E E () 0
Q) 0 0 c:

W --l co co 1i5 ~
Q)

0 w (/) (/) 0:: Z 0: C>

Stratigraphic Description

Well/Boring 10: MW-20D (FADA)

Borehole Depth: 52 ft bgs

Well/Boring

Construction

Bentonite grout -
(37.0' - 0.0')

,- 25

-15

I- 30

-20

- 35

-25

1.S· 4 18 0.0
10
8
13

1.0' 3 6 0.0
3
3
4

1.0' 2 0.0

SAND (SM), tan, fine to medium grained, medium dense, wet, no odor.

SAND (SM), tan, fine to medium grained, loose, wet, no odor.

SAND (SM), dark brown, fine to medium grained, very loose, wet, no odor.

6-inch nominal
borehole
(48.0'.{).O')

Bentonite chips
(41.0'-37.0')

-

-

I- 40

-30

- 45

-35

1.0'

0.8' 4
7
7
8

2 0.0

14 0.0
SAND (SM), dark brown, fine to medium grained, medium dense, wet, no
odor.

-

::::::1---- Well Gravel Pack
.. . NO.1

<J~ <:: (480'-41.0')

I--:~:::-
·····:1······ borehole:::::: :::::: (48.0'-4S.0')... . ..... . ..... . ..... . ..

......... --
Natural Collapse

I- 50

-40
1.5' 14 SO 0.0

26
24
19

SAND (SM), green to dark gray, silt to fine grained, very dense, wet, no
odor.

Boring terminated at 52.0 fl bls

.................. ................... ........... . . . . . . . . ........... .
.................. ........... . . . . . . . . ................... .

-

BBL Remarks: Water Level Data
NA: Not Applicable
fl bgs: feet below ground surface Date Depth Elev.
PID: Photoionization Detector
NR: No Recovery 2/4/05 7.90 5.76

~
BLASLAND. BOUCK & LEE, INC.
engineers, scientists, economists

Depth measured from top of casing"

Project: 04015
Data File:MW-20D

Template:boring_we11WL2005.ldf

Date: 3/16/05

Page: 20f2



••
....

.WELL CONSTRUCTION RECORD
. . . .

Nort~ Cflr9lin~ - Department of Environment and Naturai Res~urces - Division. of 'Yater Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (print) ARNOLD:C.HAPEL CERTI~ICATION # 2487
. i .. - . ---
W~LtCONTRACTOR COMPANY NAME'.PARRAlT-WOLFF, INC. PHON!)) #. (919) 644-,~814

~:fiT~ WELL CONSTRUCTION PERMIT# '\ ASSOCIATED WQ PERMIT# _
. -, - (if:applicable) .' (ifapplicable)

;

1. WELL USE (Check Applicable Box)::Residential 0 Muni~ipal/Public 0 Industrial 0 .AgriculturalD
Monitoring KJ Recovery 0 Heat Pump Water Injection 0 Other 0 If Other, List Use, _

TopographiclLand setting
DRidge DSlope DValley DFlat

(check appropriate box)
Latitude/longitude of well location

N34 16.99'1W77 58.98'

DEPTH
From To

0 5.0' Black/brown, wet, denselloose.

fine/coarse SAND; trace
.fine/coarse gravel and slit

5.0 25.0 Gray, wet. densefloose, finel
., coarse SAND

.25;0." 42.0 Gray, we.t, very loose, fine
00 SAND

42.0 . 52.0 Green. wet, very dense, fine
SAND; trace clay and sill

. (degrees/minutestsecondS)
Latitude/longitude source:DGPSKITopographic map

(check box)
DRILLING LOG

Formation Description

Material
PVC

Material
SAND

County NEW HANOVER

28401WILMINGTON

3. OWNER: PROGRESS ENERGY
Address 801 SUlTON '-STEAM PLANT ROAD'

(Street or Route No.)
NC

2. WELL LOCATION:
Nearest Town: WILMINGTON
801 SUlTON STEAM PLANT ROAD
(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code) ,

Depth Diameter
From 0 TO_'4...:3__ Ft._2'_'__
From To Ft.--,--__
From 'To. Ft._· _

13. GROUT: Depth Material . Method
From 0 To 37 Ft. PORTLAND TREMIE---
From 37 To 41 Ft. BENTONITE TREMIE

14. SC.REEN:. 'Depth'" Diameter SIQt Size Matedal
From 43 To 48 . Ft._2__in. ~.in. _P_V_C__
From To Ft.__in. in. _

IS. SAND/GRAVEL PACK:
Depth Size

From 41 To 52 Ft. #1---From To, Ft. _

11. DISINFECTION: Type_N_/A...,- Amount _N_/A _
12. CASING: ' Wall Thickness

or WeightIFt.
SCH40

City or Town State Zip Code
L-)-...,..,.-_--:-- _

Area code- Phone number
4. DATE DRILLED_21-,1_/0.,...5 --,--
5. TOTAL DEPTH: 52.0'
6. DOES WELL RE-P-LA-C-E-EX-I-S-TI-N-G-W-ELL? YES.D NO. ID,
7. STATIC WATER LEVEL Below Top of~asip.g: 5.5 FT.

, (Use "+" if-Above Top ofCasing)
8. TOP OF CASING IS 0 FT. Above Land Surface*·

*Top ofcasing·terminated at/or below land surface requires a
, variance In accorilance with 15A NCAC 2C .0118.•.

9. YIELD .(grim): NiA METHOD OF TEST_N_/A~ _
10. WATER ZONES (depth):_N_fA _

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

•

16. REMARKS: ..:..:M~W.:....2=..:O:..::D S=..:E=E:..:M:..::..A..::.P....:O:.:.N:...:B:.:.A.:.:C:..:..:K:..- ---,- -;- _

•..:~

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH lS'A NCAC 2C, WELL
CONSTRUCT ON STANDARDS, AND THAT A COpy OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

'-. . '" . IJ,.J- ..00.· • ':.. _.' '. • • • • ,,11~/o{'
. .-='::"'~-~:..li.~:.:~.~_.:~.~.~...~... :::!oo·~SIi'l.~N~AT""'U-:-:-R"'E-O-:F-P-E-R~SO--N~C-O--N"""'S'-T=-.R;UCT""":-"I--N-=-G"""T--HE=W::::E--LL:----~:::D;;A:.!:T~E~----

. . ~ ~.: .:. :'. .' . \, ~ ~: : :.: ~~. ': .
Submit the origimil to the·Di'vision·.ofWatef:Quality, Gr/?undwater Section, 1636 Mail Service Center - Raleigh, NC
27699·1636 Phone No. (919)'733-3221, within 30 days. GW-l REV. 07/2001
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Appendix B

Data Validation Reports and
Laboratory Data

BBL;
BLASLAND, BOUCK & LEE. INC.
;;;;ig7iieers;"iC'ient/sfs, economiSts



Data for sample collected from the Progress Energy-Sutton site in North Carolina during January 2005
were reviewed for quality assurance/quality control compliance. The data report from CompuChem, Inc. of
Cary, North Carolina was reviewed. Included in the review are data from the following sample delivery
group (SDG): C501739. The following summarizes the findings ofthe QAlQC review:

BBL

Re: Data Review

Date: 3/21/2005Scott Davies

BLASlAND, BOUCK & LEE. INC.
engIneers & scIentIsts

From: Dennis Capria

To:

•

Volatile/Semi-volatile

•
• One data set was reviewed, including 14 soil sample 1 equipment blank and 1 trip blank.

• Samples were analyzed for following:

Analysis Method

Volatile Petroleum Hydrocarbons
MADEP-VPH-04-1.1(MADEP- VPH}

Extractable Petroleum
MADEP-EPH-04-1.1

Hydrocarbons (MADEP-EPH)

• All samples were analyzed within the method-specified holding time.

• All reported laboratory control sample recoveries were within control limits.

• Several target compounds were detected in the method blanks within this SDG. Associated Sample
results less than the blank action level have been qualified as non-detect.

• Several surrogate recoveries associated with the EPH analysis were outside of the control limits.
The associated sample results were either qualified estimated.

• No calibration data was provided.

•
The data were presented in a reduced deliverables format. Therefore, only a limited data review could be
performed. Since no raw data were provided, no verification of compound identification and quantitation
could be performed.

4599R.doc
Page 1 of2



•

•

•

Other than for the deviations noted in this review, the reported data quality is within method specifications
and the data is considered acceptable for use as reported by the laboratory.
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., STl. Pensacola 3~55 ,McLemore Drive ~ Pensacola FL 32514 Telephone:(S50) 474-1001 fax:(850) 478-2671

l;b Serrple 10 ~iptioo

01739-1
01739-2
01739-3
01739~4

01739·5

Sf·7 (0.5-1.0)
SF-8 (0.5-1,0)
SF·9 (0.5-1.0)
SF·10 (0.5-1.0)
SF-!n (0.5-1.0)

lhits

Matrix Date ~ived Dat:e 5mploo ~

SOlid 01/28/05 01126/05 09:00
Solid 01128/05 01/26/05 00:15
SOrid 01128/05 01126/05 09:40
Solid 01/28/05 01/26105 10:00

SOlid 01128/05 OilZS/05
5all'flle 10

01739-1 01739--2 01739-3 01739-4 01739-5
~·7 (0.5--1.0) SF-S (0.5-1.0) SF-9 (0.5-1.0) SF,,:,10 (0.5.1.0) SF-91 (0.5-' .0)

Volati Ie Petroleum Hydrocarbons (flADEP.VPH)

cs-cs AI iphatic Hydrocarbons
(Unadjusted) ~!I<g all <:9.9 <4.5 <8.5 <8.9 <:10

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) !l1gIkgWi <5.1 <2.4 <4.4 <4.6 1.8J

C9-C10 An:matlc Hydrocarbons
6.91 5·f(UnadjUsted) i1Wkg dw 1.513' (j 2.218 4.;;8:

(

SUrrogate-a.a.a-Trifluorotolue

ne (PIO) • ~ 122 % 112 % 99% 107 % 117 %
Surrogate.a,a,a-TrlfJuorotolue

ne (FlO) • % 123 % 113 % 100 % 109 % 117 %
Percent So'il dS 78 81 79 77 eo

.:' lution Factor 143 68 125 127 150
rep Date 02/01105 02/02105 02/01/05 02/02/05 02/02/05

Analysis Date 0210110$ 02/02/OS 02101105 02/02/05 02/02/05
Batch ID msoo9B 'ffiSOO9S TRSOO98 TRSOOOB TRSOO96
Prep Method IMOEP-Vl"H IMDEP-VPH MII,OE:P-VPH MADEP-VPH MADEP-VPH
Analyst c? CP CP CP CP
()..tarttltatioo Factor 183 84 158 165 188

EXtraetable Petro Ieun Hydrocarbons (MIIDEP-EPH)

C9-C18 AI iphatic Hydrocarbons - 4.tf V;; 9¢ J 1¥'(UnadjUSted) mg!I<goo 51 .j J 18?
C19-C36 Al iphatic

2aos! 'J ~ 82f r 1206 :T 98~Hydrocarbons (Unadj usted) i1Wkg an 49J3 '..}.
t I

Page 3 of 17
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• STL Pensa~ola ,3355McLemore Drive - Pensacola FL 32514 Telephone; (850) 474-1001 Fax:(850) 478-2611
, ,

Analytical Data Report

Ub SaTple ID 00SCrIptl<J1

01739-1
01739-2
01739-3
01739-4
01739-5

SF·] (0~5-1.0)

SF-8 (0,5-1.0)
SF-9 (0.5-1.0)
SF.10 (0.5-1.0)
SF-91 (0.5-1,0)

Solid

Solid
Solid
Solid
Solid

01128105
01128/05
01128/05
01128105
01/28/0S

01126/05 09:00
01126/05 09;15
01126/05 09: 40
01126/05 10;00

01126/05

U1its
San'ple ID

01739-1 01739-2 01739-3 01739-4 01739-5
SF-7 (0.5-1.0) s=-..s (O.5-1,O)SF.9 (0.5-1.0), SF-10 (0.5-1.0) SF-91 (0.5-1.0)

Extractable Petrolem Hydrocarbons (fMOEP-EPH)

SUrrogate -
1-Chloro-octadecane • 13 %D 76 % 39 r.o 3S%O 84 %

Percent Sol ids 78 131 79 77 eo
Di Iut iort Factor 5 1 :2 2 1
Prep Date 02/01/05 02101105 02/01J05 02101105 02101105

Analysis Date 02/04/05 02l03/OS 02/04/05 02/04105 02/03/05
Batch 10 FPS2008 FPS2008 FPS200a FPS200s FPS2008
Prep ~thod 35508 35500 35508 3550B 35508
Analyst IE IE IE IE IE
Quarltitatioo Factor 6.4 1.2 2.5 2.6 1.3

• Extractable Petroleum Hydrocarbons (IMDEP-Ef'H)

C11-C22 Arcmatic Hydr~rbons r 20 ..r 44 'T(Unac,ljusted) IlW'k9 rM 120 24 J 33 :r
SUrrogate - o.Terphenyl • % 69 % 80% 104 % 66% 98 %
SUrrogate ~ Z-Fluorobfptwnyl • % 112 % 135 % ""'l'~~ 44 % "'f414~

SUrrogate -

2-8rcrnonaphtha Iene • %
~-

~ <261:.~ o:;fr-'!;f:It ~~..
Percent SoI id$ 78 81 79 77 00

Oi lutfon f'actor 1 1 1 1 1

Prep Date 02101105 02101105 02/01/05 Q2I01l05 02101105
Analysis Date 02104/05 02103/05 02103/05 0'2103/05 02/03/05

Batch 10 FPS2008 FPS2008 FPS2008 FPS200s FPS200s
Prep Method 3550 3550 3550 3550 3550
Analyst IE IE IE IE IE
QJantitation Factor 1.3 1.2 1.3 1.3 1.3

••
Page 4 of 17



•. , sn.. Pe'nsaco Ia $355 McLemore Drive -. Pensacola FL 32514 Telephone:{850) 474·1001 Fax:(8S0) 478-2671

I.ct:l S31pIe 1O ~lpth:l1 M:rt:.rix Date Je:ei'lled Date 5alpled snf

01739-6 5B-22 (4.0.4.5) Solid 01/Z8/05 01126/05 13:00
01739-7 SS-24 (4.0-4.5) Sol id 01128/05 01/26/05 13:55
01739-8 58·26 (4.5-.5.0) Solid 01/28105 01126/05 15:25
01739·9 SB-ZS (4,0-4.5) SOlid 01/28/05 01126/05 16:00
01739-10 $8-29 (3.5-4.0) Solid 01128/05 01127/05 07:45

Sample ID
Paraletet' U1j~ 01739-6 01739-7 01739-8 01739-9 01739-010

S8-2Z (4.(}..4.5) S8-24 (4.04.5) SB-ZG (4.5-5.0) S8-28 (4.Q..4.5) 58-29 (3.5-4.0)

Volati Ie Petroleum Hydrocarbons (IlADEP-VPH)

C5-CS AI iphatic Hydrocarbons
(Unadjusted) ~/kg cl>v <:10 <9.6 <9.2 <9.1 <:8.7

CS-C'l2 AI iphatlc Hydrocarbons
(Unadjusted) nv;y'kg eNt <5.2 <5.0 <4.8 <:4.7 <4.5

CS-C10 Arana'tic Hydrocarbons
2.3;-;' 16((Unadjusted) nv;y'kg aN 1.6,jS/V l.6,Ja-'V 2.~a'

SUrrogace-a.a,a·Trifluorotolue
ne (PIC) .. % 118 % 112% 116 % 114% 105 %

SUrrogate·a.a.a-Trj~luorotolue

nc (FlO) • % 118"- 111 % 118 % 115% 106 %
Percent SolidS 78 81 81 80 82.i lution FactOr 145 143 139 135 132

. rep oate 02/02105 02102/05 02/02105 02/02/05 02/02/05
Analysis Date 02/02105 02/02/05 02102105 02102/05 02102105
Batch 10 TRSOO98 TRSOOSB TRS009B TRSOO9B TRSOO9B
Prepf~ MAOEP-VPH ftlADEP-VPH IIJ\OEP-VPH IMDEP-VPH MADEP·VPH
Analyst CP CP CP C? CP
~ntltation Factor 186 177 171 169 161

Extractable Pctroleun Hydrocarbons (f,lAOEP-EPH)

C9-C'lS Al iphatiC Hydrocarbons
22p 2." rJ(UnadjUSted) ~/kg rift 4'9F! U '.0..8'l:Jf3/d l) 2.1~V

C19-C36 Al iphatic , I

Hy<:lroeartons (Unadjusted) mgll<g em 28\3" 59/ 1~ 99J' ?if

•
Page 5 Of 17



• STL.Pensacola 3355 McLemore Drive ~ Pensacola FL 32514 Telephone: (S50) 474.1001 fax:(SSO) 478-2671

Analytical Data Rep:rt

lcb sarple ID D:!scriptim

01739-6
01739-7
01739-8

01739-9

01739-10

S8"22 (4.0-4.5)
SEl·24 (4.0-4.5)
58-26 (4.5-5.0)
$8-26 (4,0-4.5)
SB·29 (3.5.:.4.0)

\.hits

Matrix Dat:e le::eived Date Satpled 'f!roIt

Solid 01128/05 01126/05 13:00
SOlid ()1128/05 01126/05 13:55
SOlid 01/28/05 01/26/05 1$: 25
SOlid 01/28/05 01126105 16:00

SOl id 01128/05 01127/05 07: 45
sample 10

01739--6 01739-7 01739-S 01739-9 01739-10
58-22 (4.04.5) 58-24 (4.()..4.5) S8-2)3 (4.5~5.0) 58-28 (4.1)..4.5) $-.29 (3.5-4.0)

Extractable Petroleum Hydrocarbons (IIAl)EP·EPH)

SUrrogate -
1-Chloro-octadecane • % 85 % 77 '10 67 % 70 ~ 70 %

Percent So lids 78 81 81 80 82
Oi lotion Factor 1 1 1 1 1

Prep Date 02/01/05 02/01/05 02101105 OVOllOS OVOVOS
Analysis Date 02/04/05 02/04105 OV04/05 02104105 02104105
Batch ID FPS2008 Ff'S2008 FPS2008 FPS2OO8 F?S2008
Prep llethcd 35500 3550B 35508 35508 35500

Analyst IE IE IE IE IE
Quantitation Factor 1.3 1.2 1.2 1.3 1.2

• cxtZractable Petroleun Hydrocarbons (1,lAOEP-EPH)

C11·CZ2 M:xnat Ic Hydrocarbons
J j" ::r(Unadjusted) llYiVkg dN 9.2 5.9 5.9 26 7.1

SUrrogate - o-Terphenyl • % 97 % 90% 90% 103 % 94 ',(,

Surrogate - 2-Fluorobiphenyl • % 139 % ....t~~- ~~ 138 % \'l~
Surrogate-
~~B~pI1thalene • % 43 % 75 % 75 % 51 % 71%

Percent Sol ids 78 81 81 ao 82
Dlluticn factor 1 , 1 1 1
Prep Date 02101105 02101105 02101/05 02/01105 02/01/05

Analysis Date 02/04/05 O2I04IOS 02/04/05 02104/05 02104105

Batch 10 FPSZOOS FPS200B FPS2008 FPS2008 FPS200S
Prep MethOd 3550 3550 3550 3550 3550
Analyst IE IE IE IE IE
Quantitatlcn Factor 1.3 1.2 1.2 1.3 1.2

•
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• STL PensayOla 3355 Mc~emore Drive - Pensacola FL 32514. Telephone: (8S0) 414-1001 Fax:(S50) 478-2671

Lttl 5aTple 10 IJescriptlal

01139-11
01739-12
01739-13
01139-14

S8-30 (2.5-3.0)
58-32 (3.5-4.0)
S8-31 (2.S-3.0)
58-92 (3.5-4.0)

SOlid
Solid
Solid
SOlid

01/28/0S
O,/28/OS
01128105
01/2a/OS

01127105 08:10
01127/05 11: 10
01127/05 08: 55
01/27/05

\.hits
~lelO

01739--11 01739-12 01139-13 01739--14
ss..30 (2.5-3.0) S8-3Z (3.5-4.0) SB-31 (2.5-3.0) S8-92. (3.5-4.0)

Volatile Petroleun Hydr~riXJl'ls (",AOEP-VPH)

C5-C8 AI iphatic Hydrocarbons
(UnadjU.'>ted) mglkgON ~$.6 <9.9 <8.2 <$.2

C9·CI2 Aliphatic Hydrocarboc'\s
(Unaqj usted) mglkg d1l <5.0 <5.1 <4.3 <4.8

C9-C10 Arcrnatic Hydrocarbons
1.1ji'iJ 1.4)tfV 0.87)B"" V 0.$8)8" V{Unadj usted) mglkg ON

SUrrogate-a.a,a-Trifluorotolue

ne (PIO) • % 103 % 94 '% 96 % 96%
SUrrogate-a.a.a-Trifluorotolue

ne (rID) • % 104 % 95 r. 97 % 97 %
Peteel1t SO Iids 78 16 82 54
Ollvtloo Factor 139 139 125 144e;;ep Date OV03/05 QVOS/OS 02/03105 02103/05

lysis Date 02/03/05 O2I031OS 02/03/05 02103105
Batch fO TRSOO9B TRSOO96 TRSOO9B TRS0098
Prep Mathod NADEP-VPH ~'AOEP-\i?H I.'ADEP-VPH PlAC€P-VPH
Analyst CP CP CP CP
QJantJtatlon Factor 178 183 1S? 171

Extractable Petroleun Hydrocarbons (IMDEP-EPH)

C$-C18 Aliphatic Hydrocarb<lns

1.SjJ ~.2.J{) Q,..a"7'JB J." I(j 2.¥V(lJoadJusted) mykg u.Y
C19-C36 Aliphatic

17(Hydrocarbol'ls (Unadj osted) IIl;jIkg dH 6·1 4.6f0 3.98" \J
Surrogate -

1-Chloro-octadecane • % 78 % 72 ~ 77 or. 72%
Percent Sol ids 78 78 82 84
Dilution Factor 1 1 1 1
?rep Date 02/01105 02/01105 02/01/05 02/01/05
Analysis Date 02/04/05 02104/05 02104/05 02/1)4/05
Batch ID fPS200s FPS2008 FPS200s fPS2008
Prep Method 35500 35508 355013 35508
Analyst IE IE IE IE
Quantlmtlon Factor 1.3 1.3 1.2 1.2

Page 7 of 1'1
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• Analytical Data~

LW S:1lple ID D:lser jptic:rt lMtrix Date Je::eived Date S'alIpled S1J#

01739-11 $8-30 (2,5-3,0) SOlid 01128105 01127/05 08:10
01739-12 S8-32 (3,5-4.0) Solid 01128/05 01127/05 11: 10
01739·13 S8-31 (2,5-3.0) Solid 01128/05 01127/05 08: 55
01739-14 58-92 (3.5-4,0) SOlId 01128105 01/27/05

sample ID

Par'atst:er !.hIts 0"I'J39..'\'\ 01739-12 01739-13 01739-14
S8--3:l (2.5-3.0) S8-32 (3,5-4.0) sa.-31 (2.5-3.0) S8-92 (3.5-4.0)

Extractable PetroletJll Hydrocarbons (UADEP-EPH)

el1-ell Aranatlc Hydrocarbons
:J(Unadjusted) nwi<s all 3.5 ::J 2.8 .J 1.9 :J 3.3

Surrogate· o-Terphenyl .. % 170 % 126% loa % 98,.
SUrrogate - 2-Fluorobipl1enyf • % 115 % 18$ %* 151 '4" 114 %
SUrrogate -

2-BrCiltOnaphthalene * % 11 %" 32 %'" 24 lil" 9 %'
Percent Sol ids 78 76 82 84
Dilution Factor 1 1 1 1
Prep Date 02/01105 02101105 02101/05 W01l05
Ana I)'Sis nate 02/04/05 02104105 02/04/05 02104105
Batch 10 FPS2008 F?S2008 F?S2008 FPS2008
Prep Method 3550 3550 3550 3550

e:1Y5t IE IE IE IE
ntitation Factor 1.3 1.3 1.2 1.2

•
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• :STL P~n~acoJa·.. 33SS·McLemore Ot'lve ~'Pen~acqla FL 325;4 Teleplione:(850) 474-1001 Fax:(850) 478-2671

JlMlytical Data~

Ub salple 10 ~Ipt:ioo

EB-012605

!.hits
sarrple lD

01739-15
EB-012005

Liquid 01/28/05 01126/05 16:15

VOlati Ie Petroleun Hydrocarbons (IIADEP-VPH)

C5-C8 AI iphatic Hydrocarbor'lS
(Unadjusted) 09/1

C9-C12 AI iphatic Hydrocarbons
(Unadjusted) ugll

C9-C10 Amnatic Hydrocarbons
(Unaqjusted) ugll

SUrrogate-a.a,a-TrifluorotOlue
ne (PID) .. %

SUrrogate~.a.a-Trifluorotolue

ne (FlO) .. %

Oi rution Factor
Prep Date
Analysis Date
Elatch fO
Prep Method

•

Analyst
Quantitation Factor

<26

<11

5.8J8

100 %

103 %

1
02101105
02101105
mI'012A
,rViDE?-VPH
c?
1

EX'traetable Petroleun Hydrocarbons (flJlDEP-EPH)

cg-C18 Aliphatic Hydrocarbons
(Unadjusted) 09/1

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) 09/1

Surrogate -
1-Chloro-octadecane • %

Oi lution Factor
Prep Date
Analysis Date
Batch ID
Prep Method
Analyst
QJantitatlon Factor

•

21JB

686

sa%
1
02/01105

02104/05

FPS2008
35508
IE
1.0

Page 9 of 17



• STL Pensacola 3355 McLellJore Drive • ~ensacola FL 3?514 Telephone: (S50) 474~1001 Fax: (S50) 47S·Z671

Analytical Data REport

lab sarple 1D ~iptioo

01739-15 EB·012605

U"lits
sample 10

01739-15
fB..012005

Liquid 01/28/05 01126/05 16:15

Extractable Petroleun Hydrocarbons (lIAOEP.EPH)

C11-C22 Aranatfc Hydrocarbons
(unadjusted) ugll

Surrogate· o-Terphenyl • %
SUrrogate· 2-Fluorobiphenyl • %
SUrrogate .

2-Brcm:Jl'laphtha Iem • %
DIlution Factor
Prep Date
Ana lysi s Date
Batch 10
Prep Method
Analyst
QJantil:ation Factor

49.)

117 ~

137 ~

13 %"
1
02101105
02/04/05
FPS200s
3550
IE
1

•
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• STI;..·Peq~aco la.
j" .' " • -' •

3355. Mc\.~mol"'~ Drive·- Pen~acola Fl 32514 Telephone: (SSO) 474-100:J Fax~ (850) 478-2611

L<iJ Si:rrple 10 tescriptioo

01'739·16 TIl·012705

ltllts
5arrl>le 10

01739-16
113-012705

Liquid 01/28/05 01/27/05

Valati Ie Petroleun Hydrocart.x:Jns (IN'lPEP·VPH)

CS-.C8 Al iphatlc Hydrocarbons
(Unadjusted) ugll

C9-C12 AI iphatic HydrocarbOns
(Unadjusted) ug/J

C9-C10 Aronatic Hydrocarbons
(Unadjusted) ugll

SUrrcgate-a.a,a-TriFluorotolue
ne (PIO) • %

SUrrogate-a,a.a-TriFluorotolue
M (FID) ~ %

Oi lutlon Factor
Prep Date
Analysis Date
Batch 10
Prep /!.ethod

A~Iyst.
~itetiOl'1 Factor

•

<26

<11

4.9JB

93 %

95 %
1

02/01105
02101/05
TRI.Q12A
VADEP-VPl-!
CP
1

Page 11 of 17
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.itjii§i. STL

l Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax: (850) 478-2671

Analytical Report

•

For: Mr. Scott Davies
Blasland, Bouck & Lee, Inc.
3700 Regency Parkway, Suite 140
Cary, NC 27511

cc:

Order Number: C501739
SDG Number:

Client Project 1D: SUTTON STEAM PLANT
Project: FADA-PHASE II

Report Date: 02/10/2005
Sampled By: Client

Sample Received Date: 01/28/2005
Requisition Number:

Purchase Order:

Stephanie Akers, Project Manager
SAkers@stl-inc.com

•
e test results in this report meet all NELAP requirements for parameters for which
creditation is required or available. Any exceptions to NELAP requirements are noted in

this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the
written approval of the laboratory.

Page 1 of 17



""islll
.iil@i. STL

el Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax: (850) 478-2671

Sample Summary
Order: C501739

Date Received: 01/28/2005
Client: Blasland, Bouck & Lee, Inc.

Project: FADA-PHASE II

•

•

Qient 5atple ID
SF-7 (0.5-LO)
SF-8 (0.5-1.0)
SF-9 (0.5-1.0)
SF-10 (0.5-1.0)
SF-91 (0.5-1.0)
SB-22 (4.0-4.5)
SB-24 (4.0-4.5)
SB-26 (4.5-5.0)
SB-28 (4.0-4.5)
SB-29 (3.5-4.0)
SB-30 (2.5-3.0)
SB-32 (3.5-4.0)
SB-31 (2.5-3.0)
SB-92 (3.5-4.0)
EB-012605
TB-012705

L.cb 5atp1e ID
C501739*1
C501739*2
C501739*3
C501739*4
C501739*5
C501739*6
C501739*7
C501739*8
C501739*9
C501739*10
C501739*11
C501739*12
C501739*13
C501739*14
C501739*15
C501739*16

Page 2 of 17

Matrix
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Liquid
Liquid

Date 5atplEd
01/26/2005 09:00
01/26/2005 09:15
01/26/2005 09:40
01/26/2005 10:00
01/26/2005
01/26/2005 13:00
01/26/2005 13: 55
01/26/2005 15:25
01/26/2005 16:00
01/27/2005 07:45
01/27/2005 08:10
01/27/2005 11:10
01/27/2005 08:55
01/27/2005
01/26/2005 16:15
01/27/2005
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.i4i§i• STL

• L Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical ~ta Report

L.cD SCltple ID Description

01739-1
01739-2
01739-3
01739-4
01739-5

Paraneter

SF-7 (0.5-1.0)
SF-8 (0.5-1.0)
SF-9 (0. 5-1. 0)
SF-10 (0.5-1.0)
SF-91 (0. 5-1.0)

lklits

Matrix ~te Received ~te SCltpled t.:lXJ#

Solid 01/28/05 01/26/05 09:00
Solid 01/28/05 01/26/05 09:15
Solid 01/28/05 01/26/05 09:40
Solid 0l/28/05 01/26/05 10:00
Solid 0l/28/05 01/26/05

Sample ID
01739-1 01739-2 01739-3 01739-4 01739-5
SF-7 (0.5-1.0) SF-8 (0.5-1.0) SF-9 (0.5-1.0) SF-10 (0.5-1.0) SF-91 (0.5-1.0)

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg cIw <9.9 <4.5 <8.5 <8.9 <10

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) mg/kg cIw <5.1 <2.4 <4.4 <4.6 1.8J

C9-C10 Aromatic Hydrocarbons
(Unadjusted) mg/kg cIw 6.9B 1.5B 2.2JB 4.3B 5.6B

~ate-a,a,a-Trifluorotolue
(prD) * % 122% 112 % 99 % 107 % 117%

Surrogate-a,a,a-Trifluorotolue
ne (FID) * % 123% 113% 100 % 109 % 117%

Percent Solids '78 81 79 77 80
Dilution Factor 143 68 125 127 150
Prep Date 02/01/05 02/02/05 02/0l/05 02/02/05 02/02/05
Analysis Date 02/01/05 02/02/05 02/0l/05 02/02/05 02/02/05
Batch ID TRS009B TRS009B TRS009B TRS009B TRS009B
Prep Method MADEP-VPH MADEP-VPH MADEP-VPH MADEP-VPH MADEP-VPH
Analyst CP CP CP CP CP
Quantitation Factor 183 84 158 165 188

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C9-C18 Aliphatic Hydrocarbons
(Unadjusted) mg/kg cIw

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) mg/kg cIw

•

SIB

280B

4.4B

49B

Page 3 of 17
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.i4ti§i. STL

e.L Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Il:I.ta Report

Lab 5aq)le ID Description Matrix Il:I.te Received Il:I.te 5aq)led

01739-1
01739-2
01739-3
01739-4
01739-5

SF-7 (0.5-1.0)
SF-8 (0. 5-1. 0)
SF-9 (0.5-1.0)
SF-10 (0.5-1.0)
SF-91 (0. 5-1.0)

Solid
Solid
Solid
Solid
Solid

01/28/05
01/28/05
01/28/05
01/28/05
01/28/05

01/26/05 09:00
01/26/05 09:15
01/26/05 09:40
01/26/05 10:00
01/26/05

Paraneter tilits
Sample ID

01739-1 01739-2 01739-3 01739-4 01739-5
SF-7 (0.5-1.0) SF-8 (0.5-1.0) SF-9 (0.5-1.0) SF-lO (0.5-1.0) SF-91 (0.5-1.0)

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Surrogate -
1-Chloro-octadecane * % 13%D 76 % 39 %D 39 %D 84 %

Percent Solids 78 81 79 77 80
Dilution Factor 5 1 2 2 1
Prep Date 02/01/05 02/01/05 02/01/05 02/01/05 02/01/05
Analysis Date 02/04/05 02/03/05 02/04/05 02/04/05 02/03/05

,.hID FPS2oo8 FPS2oo8 FPS2oo8 FPS2oo8 FPS2oo8
Method 3550B 3550B 3550B 3550B 3550B

Analyst IE IE IE IE IE
Quantitation Factor 6.4 1.2 2.5 2.6 1.3

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C11-C22 Aromatic Hydrocarbons
(Unadjusted) mg/kg dw 120 24 33 20 44

Surrogate - o-Terphenyl * % 69 % 80 % 104 % 66 % 96 %
Surrogate - 2-Fluorobiphenyl * % 112% 135% 154 %* 44 % 149 %*
Surrogate -

2-Bromonaphthalene * % 28 %* 35 %* 26 %* 6 %* 36 %*
Percent Solids 78 81 79 77 80
Dilution Factor 1 1 1 1 1
Prep Date 02/01/05 02/01/05 02/01/05 02/01/05 02/01/05
Anal ysi s Date 02/04/05 02/03/05 02/0~/05 02/03/05 02/03/05
Batch ID FPS2oo8 FPS2oo8 FPS2oo8 FPS2oo8 FPS2oo8
Prep Method 3550 3550 3550 3550 3550
Analyst IE IE IE IE IE
Quantitation Factor 1.3 1.2 1.3 1.3 1.3

•
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".'isIO' STL.iSi§i.

eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax: (850) 478-2671

Analytical Data Report

l...cb 5arple]l) Descriptioo

01739-6
01739-7
01739-8
01739-9
01739-10

Paraneter

SB-22 (4.0-4.5)
SB-24 (4.0-4.5)
SB-26 (4.5-5.0)
SB-28 (4.0-4.5)
SB-29 (3.5-4.0)

lktits

Matrix Date Received Date 5arpled ~

Solid 01/28/05 01/26/05 13:00
Solid 01/28/05 01/26/05 13:55
Solid 01/28/05 01/26/05 15:25
Solid 01/28/05 01/26/05 16:00
Solid 01/28/05 01/27/05 07:45

Sample lD
01739-6 01739-7 01739-8 01739-9 01739-10
58-22 (4.0-4.5) 58-24 (4.0-4.5) 58-26 (4.5-5.0) 58-28 (4.0-4.5) 58-29 (3.5-4.0)

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw <10 <9.6 <9.2 <9.1 <8.7

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw <5.2 <5.0 <4.8 <4.7 <4.5

C9-ClO Aromatic Hydrocarbons
(Unadjusted) mg/kg dw 1.6JB 1.6JB 2.8B 2.3JB 16B

4IIIIogate-a ,a,a-Trifluorotolue
(PlD) * % 118 % 112 % 116% 114% 105 %

Surrogate-a,a,a-Trifluorotolue
ne (FlD) * % 118% 111 % 118 % 115% 106 %

Percent Solids 78 81 81 80 82
Dilution Factor 145 143 139 135 132
Prep Date 02/02/05 02/02/05 02/02/05 02/02/05 02/02/05
Analysis Date 02/02/05 02/02/05 02/02/05 02/02/05 02/02/05
Batch lD TRS009B TRS009B TRS009B TRS009B TRS009B
Prep Method MADEP-VPH MADEP-VPH MADEP-VPH MADEP-VPH MADEP-VPH
Analyst CP CP CP CP CP
Quantitation Factor 186 177 171 169 161

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C9-C18 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw 4.0B 0.82]B 2.lB 22B 2.1B

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) mg/kg dw 28B 59B 12B 99B 20B

•
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'j"iil@' STL.isilli.

eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Data Report

I..cb SCIt1>le ID Descriptioo

01739-6
01739-7
01739-8
01739-9
01739-10

SB-22 (4.0-4.5)
SB-24 (4.0-4.5)
SB-26 (4.5-5.0)
SB-28 (4.0-4.5)
SB-29 (3.5-4.0)

Ulits

Matrix Date Received Date SCIt1>led '3Xi#

Solid 01/28/05 01/26/05 13:00
Solid 01/28/05 01/26/05 13: 55
Solid 01/28/05 01/26/05 15:25
Solid 01/28/05 01/26/05 16:00
Solid 01/28/05 01/27/05 07:45

Sample ID
01739-6 01739-7 01739-8 01739-9 01739-10
58-22 (4.0-4.5) 58-24 (4.0-4.5) 58-26 (4.5-5.0) 58-28 (4.0-4.5) 58-29 (3.5-4.0)

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Surrogate -
1-Chloro-octadecane * % 85 % 77% 67 % 70 % 70 %

Percent Solids 78 81 81 80 82
Dilution Factor 1 1 1 1 1
Prep Date 02/01/05 02/01/05 02/01/05 02/01/05 02/01/05
Anal ysi s Date 02/04/05 02/04/05 02/04/05 02/04/05 02/04/05

.hID FPS2oo8 FPS2008 FPS2oo8 FPS2oo8 FPS2008
Method 3550B 3550B 3550B 3550B 3550B

Analyst IE IE IE IE IE
Quantitation Factor 1.3 1.2 1.2 1.3 1.2

Extractable Petroleum Hydrocarbons (MADEP-EPH)

01-C22 Aromatic Hydrocarbons
(Unadjusted) mg/kg dw 9.2 5.9 5.9 26 7.1

Surrogate - o-Terphenyl * % 97 % 90% 90 % 103 % 94 %
Surrogate - 2-Fluorobiphenyl * % 139% 146 %* 146 %* 138% 142 %*
Surrogate -

2-Bromonaphthalene * % 43 % 75 % 75 % 51 % 77%
Percent Solids 78 81 81 80 82
Dilution Factor 1 1 1 1 1
Prep Date 02/01/05 02/01/05 02/01/05 02/01/05 02/01/05
Analysis Date 02/04/05 02/04/05 02/04/05 02/04/05 02/04/05
Batch ID FPS2oo8 FPS2008 FPS2008 FPS2oo8 FPS2oo8
Prep Method 3550 3550 3550 3550 3550
Analyst IE IE IE IE IE
Quantitation Factor 1.3 1.2 1.2 1.3 1.2

•
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Data Report:

l..£b Sarple ID Descriptioo Matrix Date Received Date Sarpled 'fIX1/:

01739-11 SB-30 (2.5-3.0) Solid 01/28/05 01/27/05 08:10
01739-12 SB-32 (3.5-4.0) Solid 01/28/05 01/27/05 11:10
01739-13 SB-31 (2.5-3.0) Solid 01/28/05 01/27/05 08:55
01739-14 SB-92 (3.5-4.0) Solid 01/28/05 01/27/05

Sample ID
Paraneter Ulits 01739-11 01739-12 01739-13 01739-14

58-30 (2.5-3.0) 58-32 (3.5-4.0) 58-31 (2.5-3.0) 58-92 (3.5-4.0)

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw <9.6 <9.9 <8.2 <9.2

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw <5.0 <5.1 <4.3 <4.8

C9-ClO Aromatic Hydrocarbons
(Unadjusted) mg/kg dw 1.lJB 1.4JB 0.87JB 0.98JB

Surrogate-a,a,a-Trifluorotolue
• (PID) * % 103 % 94 % 96 % 96 %

ogate-a,a,a-Trifluorotolue
ne (FID) * % 104 % 95 % 97 % 97 %

Percent Solids 78 76 82 84
Dilution Factor 139 139 125 144
Prep Date 02/03/05 02/03/05 02/03/05 02/03/05
Analysis Date 02/03/05 02/03/05 02/03/05 02/03/05
Batch ID TRSOO9B TRSOO9B TRSOO9B TRSOO9B
Prep Method MADEP-VPH MADEP-VPH MADEP-VPH MADEP-VPH
Analyst CP CP CP CP
Quantitation Factor 178 183 152 171

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C9-C18 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw 1.8B 1.5JB 0.87JB 2.3B

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) mg/kg dw 6.4B 4.6B 3.5B 17B

Surrogate -
1-Chloro-octadecane * % 78 % 72% 77% 72%

Percent Solids 78 76 82 84
Dilution Factor 1 1 1 1
Prep Date 02/01/05 02/01/05 02/01/05 02/01/05
Analysis Date 02/04/05 02/04/05 02/04/05 02/04/05
Batch ID FPS2008 FPS2008 FPS2008 FPS2008f Method

3550B 3550B 3550B 3550B
yst IE IE IE IE

uantitation Factor 1.3 1.3 1.2 1.2
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eL Pensacola 3355 McLemore Drive - Pensacola.FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical rata Report

I..<b Satp1e ID Descr:iption Matrix rate Received rate Satpled ~

01739-11 SB-30 (2.5-3.0) Solid 01/28/05 01/27/05 08:10
01739-12 SB-32 (3.5-4.0) Solid 01/28/05 01/27/05 11:10
01739-13 SB-31 (2.5-3.0) Solid 01/28/05 01/27/05 08:55
01739-14 SB-92 (3.5-4.0) Solid 01/28/05 01/27/05

Sample ID
Paraneter lhits 01739-11 01739-12 01739-13 01739-14

58-30 (2.5-3.0) 58-32 (3.5-4.0) 58-31 (2.5-3.0) 58-92 (3.5-4.0)

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Cll-C22 Aromatic Hydrocarbons
(Unadjusted) mg/kg dw 3.5 2.8 1.9 3.3

Surrogate - o-Terphenyl * % 110% 126% 108 % 98 %
Surrogate - 2-Fl uorobi phenyl * % 115% 186 %* 151 %* 114%
Surrogate -

2-Bromonaphthalene * % 11 %* 32 %* 24 %* 9 %*
Percent Solids 78 76 82 84
.tion Factor 1 1 1 1

Date 02/01/05 02/01/05 02/01/05 02/01/05
Analysis Date 02/04/05 02/04/05 02/04/05 02/04/05
Batch ID FPS2008 FPS2008 FPS2008 FPS2008
Prep Method 3550 3550 3550 3550
Analyst IE IE IE IE
Quantitation Factor 1.3 1.3 1.2 1.2

•
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax: (850) 478-2671

Analytical Data Report:

Lab Scltple ID Descriptioo Matrix Date Received Date Scltpled

01739-15

Paraneter

EB-012605

Ulits
Sample lO

01739-15
EB-012605

Liquid 01/28/05 01/26/05 16:15

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) ug/l

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) ug!l

C9-ClO Aromatic Hydrocarbons
(Unadjusted) ug/l

Surrogate-a, a, a-Trifluorotolue
ne (P1D) * %

Surrogate-a, a, a-Trifl uorotolue
ne (FlO) * %

•
tion Factor
Date

Analysis Date
Batch 1D
Prep Method
Analyst
Quantitation Factor

<26

5.8JB

100 %

103 %
1
02/01/05
02/01/05
TRI'Kl12A
MADEP-VPH
CP
1

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C9-C18 Aliphatic Hydrocarbons
(Unadjusted) ug/l

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) ug!l

Surrogate -
1-Chloro-octadecane * %

Dil ution Factor
Prep Date
Anal ysi s Date
Batch lO
Prep Method
Analyst
Quantitation Factor

•

21JB

68B

88 %
1

02/01/05
02/04/05
FPS2oo8
3550B
IE
1.0
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Data Report

lab Salple ID Description Matrix Date Received Date Salpled

01739-15

Paraneter

EB-012605

Ulits
Sample ID

01739-15
EB-olZ605

Liquid 01/28/05 01/26/05 16:15

Extractable Petroleum Hydrocarbons (MADEP-EPH)

(11-C22 Aromatic Hydrocarbons
(Unadjusted) ug/l

Surrogate - o-Terphenyl * %
Surrogate - 2-Fluorobiphenyl * %
Surrogate -

2-Bromonaphthalene * %
Dilution Factor
Prep Date
Analysis Date
Batch ID

•
Method

yst
Quantitation Factor

•

49J
117%
137%

13 %*
1
02/01/05
02/04/05
FPS2008
3550
IE
1
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical [2ta Report:

lal 5atple ID Descriptioo Matrix [2te Received [2te 5atpled

01739-16

Paraneter

TB-012705

Lnits
Sample ID

01739-16
lB-oI2705

Liquid 01/28/05 01/27/05

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) ug/l

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) ugjl

C9-ClO Aromatic Hydrocarbons
(Unadjusted) ug/l

Surrogate-a, a, a-Trifl uorotol ue
ne (PID) * %

Surrogate-a,a,a-Trifluorotolue
ne (FlD) * %

•
tion Factor
Date

Analysis Date
Batch ID
Prep Method
Analyst
Quantitation Factor

•

<26

<11

4.9JB

93 %

95 %
1
02/01/05
02/01/05
TRv,Q12A
MADEP-VPH
CP
1
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical ~ta Report

L.aJ 5atple 10 Descriptioo Matrix ~te Received ~te 5atpled

Sample ID
01739-17 01739-18 01739-19
MettxxI Blank L.aJ Cootrol StanL!S Acou"aCY Coo

01739-17
01739-18
01739-19

Paraneter

Method Blank
Lab Control Standard %Recovery
LCS Accuracy Control Limit (%R)

Ulits

Solid
Solid
Solid

01/28/05
01/28/05
01/28/05

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw

C9-ClO Aromatic Hydrocarbons
(Unadjusted) mg/kg dw

Surrogate-a,a,a-Trifluorotolue
ne (PID) * %

_ ogate-a, a, a-Trifl uoroto1ue
(FID) * %

Dilution Factor
Prep Date
Analysis Date
Batch 10
Prep Method
Analyst
Quantitation Factor

<2..7

<1.4

0.34J

109 %

110%
50
02/02/05
02/02/05
TRS009B
MADEP-VPH
CP
50

101 %

130%

100 %

107 %

109 %

TRS009B

70-130

70-130

70-130

70-130

70-130

Extractable Petroleum Hydrocarbons (MADEP-EPH)

C9-Cl8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) mg/kg dw

Surrogate -
1-Chloro-octadecane * %

Dilution Factor
Prep Date
Analysis Date
Batch ID
Prep Method
Analyst
Quantitation Factor

•

1.2J

0.87J

71%
1

02/01/05
02/03/05
FPS2oo8
3550B
IE
1.0

79 %

96 %

70 %

FPS2oo8

40-140

40-140

40-140
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eL Pensacol a 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Data Report

Lab SCItp1e ID Descr;pt;oo Matr;x Date Received Date SCltpled

Sample ID
01739-17 01739-18 01739-19
MettKxl Blank Lab Control Stall.CS Accuracy Con

01739-17
01739-18
01739-19

Paraneter

Method Blank
Lab Control Standard %Recovery
LCS Accuracy Control Limit (%R)

lkIits

Solid
Solid
Solid

01/28/05
01/28/05
01/28/05

Extractable Petroleum Hydrocarbons (MADEP-EPH)

%

mg/kg em
%

*%

Cll-C22 Aromatic Hydrocarbons
(Unadjusted)

Surrogate - o-Terphenyl *
Surrogate - 2-Fluorobiphenyl
Surrogate -

2-Bromonaphthalene *
Dilution Factor
Prep Date

•
YSiS Date
h ID

Prep Method
Analyst
Quantitation Factor

•

<1.6
74 %
108 %

18 %*
1
02/0l/05
02/03/05
FPS2oo8
3550
IE
1

28.333
125.000
100.000

100.000

FPS2oo8

40-140
40-140
40-140

40-140
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Analytical Data Report:

Lab 5atple ID Description Matrix Date Received Date 5atple.d

01739-20
01739-21

Paraneter

Method Detection Limit (MOL)
Reporting Limit (RL)

lhits

Solid
Solid

Sample ID
01739-20 01739-21
Method DetectionReport:ing limit

01/28/05
01/28/05

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) mg/kg dw

C9-C10 Aromatic Hydrocarbons
(Unadjusted) mg/kg dw

0.011

0.0093

0.0053

0.054

0.028

0.015

Extractable Petroleum Hydrocarbons (MADEP-EPH)

•
18 Aliphatic Hydrocarbons
nadjusted) mg/kg dw

C19-C36 Aliphatic
Hydrocarbons (Unadjusted) mg/kg dw

0.37

0.44

1.6

1.6

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Cll-C22 Aromatic Hydrocarbons
(Unadjusted) mg/kg dw

•

0.37 1.6
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"L Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical ~ta Report

Lab Satple ID Description Matrix ~te Received ~te Satpled

Sample ID
01739-22 01739-23 01739-24
Method Blank L.ab Cootrol S1:cI1l!S Accuracy Coo

01739-22
01739-23
01739-24

Method Blank
Lab Control Standard %Recovery
LCS Accuracy Control Limit (roR)

li'Jits

Liquid
Liquid
Liquid

01/28/05
01/28/05
01/28/05

Volatile Petroleum Hydrocarbons (MADEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) ugjl

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) ugjl

C9-C10 Aromatic Hydrocarbons
(Unadjusted) ugjl

Surrogate-a,a,a-Trifluorotolue
ne (PID) * %

•
ogate-a, a, a-Trifluorotol ue

e (FID) * %
Dilution Factor
Prep Date
Analysis Date
Batch ID
Prep Method
Analyst
Quantitation Factor

•

<26

<11

<7.0

100 %

102 %
1

02/0lf05
02/01/05
TR\<Kl12A
MdDEP-VPH
CP
1

109 %

98 %

90 %

99 %

102 %

TR\<Kl12A

70-130

70-130

70-130

70-130

70-130
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eL Pensacola 3355 McLemore Drive - Pensacola FL 32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

Analytical Illta Report

Lab ScIIple ID Description Matrix Illte Received Illte ScIIpled

01739-25
01739-26

Paraneter

Method Detection Limit (MOL)
Reporting Limit (RL)

Ulits

Liquid
Liquid

Sample ID
01739-25 01739-26
MetOOd DeteetionReporting Limit

01/28/05
01/28/05

Volatile Petroleum Hydrocarbons (Ml>DEP-VPH)

C5-C8 Aliphatic Hydrocarbons
(Unadjusted) ugjl 4.5 26

C9-C12 Aliphatic Hydrocarbons
(Unadjusted) ug/l 4.2 11

C9-ClO Aromatic Hydrocarbons
(Unadjusted) ug!l 4.6 7.0

•

•
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.L Pensacola

Order Number: C501739

3355 McLemore Drive - Pensacola FL.32514 Telephone: (850) 474-1001 Fax:(850) 478-2671

These test results meet all the requi rements of NELAC. All questions
regarding this test report should be directed to the STL Project Manager
who signed this test report .

•

•
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•
Client Name 88L
Project Name FADA-PHASE II
Site Location NC

•
VPH (Aliphatics/Aromatics) Laboratory Reporting Form

. Laboratory Name STL PENSACOLA
NC Certification # (Lab) 314
Sample Matrix SOIL

•
Sample Information and Analytical Results

Method for Ranges: MADEP VPH Sample Identification C501739-1 C501739-2 C501739-3 C501739-4
Collection Option (for soil)* OPTION 3 OPTION 3 OPTION 3 OPTION 3

VPH Surrogate Standards Date Collected 1/26/05 1/26/05 1/26/05 1/26/05
Aliphatic: aaa-trifluorotoluene Date Received 1/28/05 1/28/05 1/28/05 1/28/05
Aromatic: aaa-trifluorotoluene Date Extracted 1/26/05 1/26/05 1/26/05 1/26/05

Date Analyzed 2/1105 2/2/05 2/1/05 2/2/05
% Dry Solids 78 81 79 77

Dilution Factor 143 68 125 127
Hydrocarbon Ranges Units of Measure MOL RL Blank
C5 - C8 Aliphatics** mg/kg dw 0.56 2.7 <0.56 <9.9 <4.5 <8.5 <8.9
C9 - C12 Aliphatics** mg/kg dw 0.47 1.4 <0.47 <5.1 <2.4 <4.4 <4.6
C9 - C10 Aromatics** mg/kg dw 0.27 0.75 0.34 J 6.9 8 1.5 B 2.2 J B 4.3 B
Sample Surrogate Acceptance Range 70-130% 70-130% 70-130% 70-130% 70-130%

Aromatic Surrogate % Recovery - PID 109% 122% 112% 99% 107%
Aliphatic Surrogate % Recovery - FlO 110% 123% 113% 100% 109%

* Option 1 = Established fill line on vial Option 2 = Sampling Device (indicate brand, e.g. EnCoreTM) Option 3 = Field weight of soil
** Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MDL,= Method Detection Limit RL = Reporting Limit Blank = Laboratory Method Blank or Trip Blank whichever is higher (indicate type)
VPH rev. 11/00
Were all performance/acceptance standards for required QA/QC procedures achieved?
Were any significant modifications to the VPH method made?

Yes

Yes - Method Modifications are specified in
STL Pensacola SOP 435 .



•
Client Name BBl
Project Name FADA-PHASE II
Site location NC

•
VPH (Aliphatics/Aromatics) Laboratory Reporting Form

laboratory Name STl PENSACOLA
NC Certification # (lab) 314
Sample Matrix SOil

•
Sample Information and Analytical Results

Method for Ranges: MADEP VPH Sample Identification C501739-5 C501739-6 C501739-7 C501739-8
Collection Option (for soil)* OPTION 3 OPTION 3 OPTION 3 OPTION 3

VPH Surrogate Standards Date Collected 1/26/05 1/26/05 1/26/05 1/26/05
Aliphatic: aaa-trifluorotoluene Date Received 1/28/05 1/28/05 1/28/05 1/28/05
Aromatic: aaa-trifluorotoluene Date Extracted 1/26/05 1/26/05 1/26/05 1/26/05

Date Analyzed 2/2105 2/2/05 2/2/05 2/2/05
% Dry Solids 80 78 81 81

Dilution Factor 150 145 143 139

Hydrocarbon Ranges Units of Measure MDL RL Blank
C5 - C8 Aliphatics** mg/kg dw 0.56 2.7 <0.56 <10 <10 <9.6 <9.2

C9 - C12 Aliphatics** mg/kg dw 0.47 1.4 <0.47 1.8 J <5.2 <5.0 <4.8

C9 - C10 Aromatics** mg/kg dw 0.27 0.75 0.34J 5.6 B 1.6J B 1.6J B 2.8 B
Sample Surrogate Acceptance Range 70-130% 70-130% 70-130% 70-130% 70-130%

Aromatic Surrogate % Recovery - PID 109% 117% 118% 112% 116%
Aliphatic Surrogate % Recovery - FID 110% 117% 118% 111% 118%

* Option 1 = Established fill line on vial Option 2 = Sampling Device (indicate brand, e.g. EnCoreTM) Option 3 = Field weight of soil
** Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MDL = Method Detection Limit RL = Reporting Limit Blank = Laboratory Method Blank or Trip Blank whichever is higher (indicate type)

VPH rev. 11100

Were all performance/acceptance standards for required QAlQC procedures achieved?
Were any significant modifications to the VPH method made?

Yes

Yes - Method Modifications are specified in
STL Pensacola SOP 435



•
Client Name BBL
Project Name FADA-PHASE II
Site Location NC

•
VPH (Aliphatics/Aromatics) Laboratory Reporting Form

Laboratory Name STL PENSACOLA
NC Certification # (Lab) 314
Sample Matrix SOIL

•
Sample Information and Analytical Results

Method for Ranges: MADEP VPH S"ample Identification C501739-9 C501739-10 C501739-11 C501739-12
Collection Option (for soil)'" OPTION 3 OPTION 3 OPTION 3 OPTION 3

VPH Surrogate Standards Date Collected 1/26/05 1/27/05 1/27/05 1/27/05
Aliphatic: aaa-trifluorotoluene Date Received 1/28/05 1/28/05 1/28/05 1/28/05
Aromatic: aaa-trifluorotoluene Date Extracted 1/26/05 1/27/05 1/27/05 1/27/05

Date Analyzed 2/2/05 2/2/05 2/3/05 2/3/05
% Dry Solids 80 82 78 76

Dilution Factor 135 132 139 139
Hydrocarbon Ranges Units of Measure MDL RL Blank
C5 - C8 Aliphatics"'''' mg/kg dw 0.56 2.7 <0.56 <9.1 <8.7 <9.6 <9.9
C9 - C12 Aliphatics"'''' mg/kg dw 0.47 1.4 <0.47 <4.7 <4.5 <5.0 <5.1
C9 - C10 Aromatics"'''' mg/kg dw 0.27 0.75 0.34J 2.3 J B 16 B 1.1 J B 1.4 J B
Sample Surrogate Acceptance Range 70-130% 70-130% 70-130% 70-130% 70-130%

Aromatic Surrogate % Recovery - PID 109% 114% 105% 103% 94%
Aliphatic Surrogate % Recovery - FID 110% 115% 106% 104% 95%

'" Option 1 - Established fill line on vial Option 2 = Sampling Device (indicate brand, e.g. EnCoreTM) Option 3 - Field weight of soil
** Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MDL = Method Detection Limit RL = Reporting Limit Blank = Laboratory Method Blank or Trip Blank whichever is higher (indicate type)
VPH rev. 11/00

Were all performance/acceptance standards for required QAlQC procedures achieved?
Were any significant modifications to the VPH method made?

Yes

Yes - Method Modifications are specified in
STL Pensacola SOP 435



•
Client Name BBL
Project Name FADA-PHASE II
Site Location NC

•
VPH (Aliphatics/Aromatics) Laboratory Reporting Form

Laboratory Name STL PENSACOLA
NC Certification # (Lab) 314
Sample Matrix SOIL

•
Sample Information and Analytical Results

Method for Ranges: MADEP VPH Sample Identification C501739-13 C501739-14
Collection Option (for soil)* OPTION 3 OPTION 3

VPH Surrogate Standards Date Collected 1/27/05 1/27/05
Aliphatic: aaa-trifluorotoluene Date Received 1/28/05 1/28/05
Aromatic: aaa-trifluorotoluene Date Extracted 1/27/05 1/27/05

Date Analyzed 2/3105 2/3/05
% Dry Solids 82 84

Dilution Factor 125 144
Hydrocarbon Ranges Units of Measure MDL RL Blank
C5 - C8 Aliphatics** mg/kg dw 0.56 2.7 <0.56 <8.2 <9.2
C9 - C12 Aliphatics** mg/kg dw 0.47 1.4 <0.47 <4.3 <4.8
C9 - C10 Aromatics** mg/kg dw 0.27 0.75 0.34J 0.87 J B 0.98 J B
Sample Surrogate Acceptance Range 70-130% 70-130% 70-130%

Aromatic Surrogate % Recovery - PID 109% 96% 96%
Aliphatic Surrogate % Recovery - FID 110% 97% 97%

* Option 1 =Established fill line on vial Option 2 =Sampling Device (indicate brand, e.g. EnCoreTM) Option 3 =Field weight of soil
** Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MOL =Method Detection Limit RL =Reporting Limit Blank =Laboratory Method Blank or Trip Blank whichever is higher (indicate type)
VPH rev. 11/00
Were all performance/acceptance standards for required QAlQC procedures achieved?
Were any significant modifications to the VPH method made?

Yes

Yes - Method Modifications are specified in
STL Pensacola SOP 435



•
Client Name BBl
Project Name FADA-PHASE II
Site location NC

•
VPH (Aliphatics/Aromatics) Laboratory Reporting Form

laboratory Name STl PENSACOLA
NC Certification # (lab) 314
Sample Matrix LIQUID

•
Sample Information and Analytical Results

Method for Ranges: MADEP VPH Sample Identification C501739-15 C501739-16
Collection Option (for soil)"" N/A N/A

VPH Surrogate Standards Date Collected 1/26/05 1/27/05
Aliphatic: Date Received 1/28/05 1/28/05
Aromatic: Date Extracted N/A N/A

Date Analyzed 2/1105 2/1/05
% Dry Solids N/A N/A

Dilution Factor 1 1
Hydrocarbon Ranges Units of Measure MOL RL Blank
C5 - C8 Aliphatics** ugll 4.45 26 <4.5 <26 <26
C9 - C12 Aliphatics** ugll 4.24 11 <4.2 <11 <11
C9 - C10 Aromatics** ugll 4.59 7.0 <4.6 5.8 J 4.9 J
Sample Surrogate Acceptance Range 70-130% 70-130% 70-130%

Aliphatic Surrogate % Recovery - PID 100% 100% 93%
Aromatic Surrogate % Recovery - FlO 102% 103% 95%

* Option 1 =Established fill line on vial Option 2 - Sampling Device (indicate brand, e.g. EnCoreTM) Option 3 =Field weight of soil
** Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.

MDL =Method Detection Limit RL =Reporting Limit Blank =Laboratory Method Blank or Trip Blank whichever is higher (indicate type)
VPH rev. 11/00

Were all performance/acceptance standards for required QAlQC procedures achieved?
Were any significant modifications to the VPH method made?

Yes

Yes - Method Modifications are specified
in STL Pensacola SOP 435



•
Client Name _ BBL
Project Name _FAOA-PHASE 11 •
Site Location NORTH CAROLINA

•
EPH (Aliphatics/Aromatics) Laboratory Reporting Form

Laboratory Name STL PENSACOLA
NC Certification # (Lab) __314
Sample Matrix SOIL

-.
Sample Information and Analytical Results

Method for Ranges: NC EPH Sample Identification C501739-1 C501739-2 C501739-3 C501739-4 C501739-5 C501739-6 C501739-7 C501739-8 C501739-9
EPH Surrogate Standards Date Collected
Aliphatic: 1-CHLORO-OCTADECANE Date Received 1/26/2005 1/26/2005 1/26/2005 1/26/2005 1/26/2005 1/26/2005 1/26/2005 1/26/2005 1/26/2005

Aromatic:O-TERPHENYL Date Extracted 211/2005 211/2005 211/2005 211/2005 211/2005 211/2005 211/2005 211/2005 211/2005

EPH Fractionation Surrogates Date Analyzed 214/2005 213/2005 214/2005 21412005 213/2005 214/2005 214/2005 214/2005 214/2005

#1 :2-FLUOROBIPHENYL % Dry Solids 78% 81% 79% 77% 80% 78% 81% 81% 80%
#2:2-BROMONAPHTHALENE Dilution Factor X5IX1 Xi X21X1 X21X1 Xi Xi Xi Xi Xi
Hydrocarbon Ranges Units of Measure MOL RL Blank

C9 • CiS A1iphatics' mglkg 0.37 1.6 1.2J 51B 4.4B 9.0B 18B 13B 4.0B 0.82JB 2.1B 22B
C19 - C36 A1lphatics" mglkg 0.44 1.6 0.87J 280B 49B 82B 120B 98B 28B 5.9B 12B 99B

C11 - C22 Aromatics' mg/kg 0.37 1.6 <1.6 120 24 33 20 44 9.2 4.1 5.9 26
Sample Surrogate Acceptance Range 40-140% 40-140% 40·140% 40-140% 40·140% 40-140% 40-140% 40-140% 40-140% 40-140%

Aliphatic Surrogate % Recovery 71% 13%0 76% 39%0 39%0 84% '85% 77% 67% 70%
Aromatic Surrogate % Recovery 74% 69% 80% 104% 66% 96% 97% 120% 90% 103%

Fractionation Surrogate Acceptance Range 40·140% 40-140% 40-140% 40-140% 40-140% 40-140% 40-140% 40-140% 40-140% 40-140%
Fractionation Surrogate #1 % Recovery 108% 112% 135% 154%' 44% 139% 139% 152%" 146%' 138%
Fractionation Surrogate #2 % Recovery 18%' 28%' 35%' 26%' 6%' 43% 43% 65% 75% 51%

, Unad'usted value. Should exclude the concentration of anysurrogate(s),jntemal standards, and/or concentrations of other ranges that elute within the specified range.
MDL =Method Detection Limit RL =Reporting Limit Blank =Laboratory Method Blank

EPH rev. 11/00
Were all performance/acceptance standards for required QAlQC procedures achieved?

Was blank correction applied as a significant modification of the method?

Were any significant modifications to the EPH method made?

Yes

Yes

Yes· Method Modifications are specified in
STL Pensacola SOP 646



•
Client Name _ BBL
Project Name. FADA·PHASE II
Site Location _ NORTH CAROLINA

•
EPH (Aliphatics/Aromatics) Laboratory Reporting Form

Laboratory Name STL PENSACOLA
NC Certification # (Lab) __314
Sample Matrix SOIL

•
Sample Information and Analytical Results

Method for Ranges: NC EPH Sample Identification C501739-10 C501739-11 C501739·12 C501739-13 C501739·14
EPH Surrogate Standards Date Collected
Aliphatic: 1-CHLORO-oCTADECANE Date Received 1/27/2005 1/27/2005 1/27/2005 1/27/2005 1/27/2005
Aromatic:O-TERPHENYL Date Extracted 211/2005 211/2005 2/1/2005 211/2005 211/2005
EPH Fractionation Surrogates Date Analyzed 214/2005 214/2005 214/2005 214/2005 214/2005
#1 :2-FLUOROBIPHENYL % Dry Solids 82% 78% 76% 82% 84%
#2:2-BROMONAPHTHALENE Dilution Factor X1 Xi Xi Xi Xi
Hydrocarbon Ranges Units of Measure MOL RL Blank
C9 - CiS Aliphatics* mg/kg 0.37 1.6 1.2 J 2.1 B 1.88 1.5 J8 0.87 J8 2.38
C19 • C36 A1iphatics* mg/kg 0.44 1.6 0.87 J 208 6.4 8 4.68 3.58 178
C11 - C22 Aromatics* mg/kg 0.37 1.6 <1.6 7.1 3.5 2.8 1.9 3.3
Sample Surrogate Acceptance Range 40-140% 40-140% 40-140% 40-140% 40-140% 40·140%

Aliphatic Surrogate % Recovery 71% 70% 78% 72% 77% 72%
Aromatic Surrogate % Recovery 74% 94% 110% 126% 108% 98%

Fractionation Surrogate Acceptance Range 40·140% 40-140% 40-140% 40-140% 40·140% 40-140%
Fractionation Surrogate #1 % Recovery 108% 142%' 115% 186%' 151%· 114%
Fractionation Surrogate #2 % Recovery 18%' 77% 11%* 32%* 24%* 9%'

• Unad'usted value. Should exclude the concentration of an surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MDL - Method Detection Limit RL =Reporting Limit Blank =Laboratory Method Blank
EPH rev. 11100

Were all performancelacceptance standards for required QAlQC procedures achieved?

Was blank correction applied as a significant modification of the method?

Were any significant modifications to the EPH method made?

Yes

Yes

Yes· Method Modifications are specified in
STL Pensacola SOP 646



•
Client Name _ BBL
Project Name _FADA-PHASELL
Site Location _ NORTH CAROLINA

•
EPH (Aliphatics/Aromatics) Laboratory Reporting Form

Laboratory Name STL PENSACOLA
NC Certification # (Lab) _314
Sample Matrix WATER

•
Sample Information and Analytical Results

Method for Ranges: NC EPH Sample Identification C501739-15
EPH Surrogate Standards Date Collected 1/26/2005
Aliphatic: 1-CHLORO-OCTADECANE Date Received
Aromatic:O-TERPHENYL Date Extracted 2/1/2005
EPH Fractionation Surrogates Date Analyzed 2/4/2005
#1 :2-FLUOROBIPHENYL % Dry Solids
#2:2-BROMONAPHTHALENE Dilution Factor X1
Hydrocarbon Ranges Units of Measure MOL RL Blank
C9 - C18 Aliphatics* J.lg/L 9.49 50 1.2 J 21 BJ
C19 - C36 Aliphatics* J.l9/L 10.75 50 - 0.87 J 68 B
C11 - C22 Aromatics* !JaIL 11.33 50 < 1.6 49J
Sample Surrogate Acceptance Range 40-140% 40-140%

Aliphatic Surrogate % Recovery 71% 88%
Aromatic Surrogate % Recovery 74% 117%

Fractionation Surrogate Acceptance Range 40-140% 40-140%
Fractionation Surrogate #1 % Recovery 108% 137%
Fractionation Surrogate #2 % Recovery , 18%* 13%*

* Unadjusted value. Should exclude the concentration of any surrogate(s), internal standards, and/or concentrations of other ranges that elute within the specified range.
MDL =Method Detection Limit RL =Reporting Limit Blank =Laboratory Method Blank

EPH rev. 11/00

Were all performance/acceptance standards for required QAlQC procedures achieved?

Was blank correction applied as a significant modification of the method?

Were any significant modifications to the EPH method made?

Yes

Yes

Yes - Method Modifications are
specified in STL Pensacola SOP 646
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MATRIX

STL Pensacola Phone: 850-474-1001
3355 McLemore Drive Fax: 850-478-2671
Pensacola, FL 32514 Website: www.stl-inc.com
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7511

STLTRENT

SEVERN

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD
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• • ,',I'

STL Pensacola
PROJECT SAMPLE INSPECTION FORM

eb Order #: _

1. Was there a Chain of Custody?G~ No·

c9 No';'

N/A

N/A
{Can}

N/A

N/A

N/A

N/A

No

No·

PSfF 0 Verbal 0

Were samples checked for
preservative? {Check pH of aU
H2 0 requidng preservative (Sn·PN
SOP 917) except VOA vials that
require zero headspace}+ L')
Is there sufficient volume for ~ No·
analysis requested?
Were samples received .within Q No olo

Holding TIme? IREFEIlTDsn·SOP104DI ~~.
Is Headspace (bubble) visible Yes';'~

> *r diameter in VOA vialls)?*
yvere Trip Blanks Received? ® No

If yes, was analysis of Trip
Blanks requested?
Were MS/MSD-specific bottles
p'rovided?

Date Received: 0 \ J ;)5 JCf5

8.

~

15. If any issues, how was PM
notified?

9.

10.

N/A 11.

12.

13.

14.

No·

~ No·

I

Yes·~

e NO';'

Was Chain of Custody .prope~y 0
filled out and relinquished? ~
Were all samples properly ~
labeled and identified?
Were samples received cold?
(Criteria: 0.' °- Soc: STL-SOP 10551

Did samples require splitting or
compositing .?

Were samples received in
proper containers for analysis
requested?
Were all sample containers
received intact?

2.

3.

4.

5.

6.

7.

Airbill Number(s): ~l?3r73J3153;;LX Delivery By: UPS G HD BUS DHL PE

Comments (reference item numbers above and list sample IDs/Tests where appropri'ate):

Inspected By: ~0 Date: a (~B,l CfS Logged By: W. Date: r1q-Ifb1-05
•• Nor. Ii Our-.f-C.nITD' Indlar aamlanlbl. e.,."... an Comment Section of rhis 'arm. F.r holdln, tim.:. rho ana'ytlca'depattmlllt wm n,glmmldJrt. h.ld tIme slmpl" (pH. Dlsso,..d 02. Resldull

CLJ .$ out of hold time.. thert!for~ these ~lImplu wRl nor b, dDtwmenruJ Dn thh l"S/F.

All VO/ilrll, samples relfUuted rD be spOt Of compo$lted must ba dan~ in the VolBtl1a Lab. DDcument: :::J!RlJttilc s.mp/~ v;t!u;r rnw bp tomDrtlmlser! dur tp "mom SDflrtintt Ir;pmpryltJaqr

+ All pH r""ull: for North CJlroIInl. ""d .ther lIouuted proJeclS Ire fa b. recard.rI on rho pI{ log provirled (Sn-Sop 9381.

AcconJing '" ~A, , bubbll! of ".of Jus Is ~t;ceptBbl. ill 40 mJ vIal: lequiring vollltOe IIna'y:a. AceorrJing ID FlorId. DEl'. exces$ headsplice In liquid rev "oIethe conr.lf7e~ shall be documenteiJ.

P.rDJectMllInlgtmentonPensvr3\Forms\PSlFaDOC Junl 18.2004

.JJ NY p~,.~,..., M.IJ I<'IMr. ,,'" • ,,"'Mr. r::nMM= Tll .JJNY !'ART Of' THIS f>SIF MUST ""mAL AND DA TE ALL CDRIIECTlDNS. COMMENTS AND/OR INSTRUCTIONS-
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Organic Data Qualifiers for Final Report

B
o
E
J
M
N

N/C

P

U or<orND
*

B
E
J
N
N/C

e<orND

M
S
W

+
L

The analyte was detected in the method blank and in the client's sample.
The result was obtained from a dilution.
The result exceeds the calibration range.
Estimated value because the analyte concentration is less than the reporting limit.
A matrix effect was present.
Presumptive evidence of a compound. The compound was identified quaatatively or as a Tentatively
Identified Compound.
Not Calculable. Either the sample spiked was> 4X spike concentration, or the compound was diluted out, or
the results of sample duplicate analysis were <RL.
Second-column or detector confirmation exceeded method criteria. Appropriate value is reported and data
is flagged/qualified as instructed by method/regulation.
The analyte was not detected.
The result is not within controllimit(s).

Inorganic Data Qualifiers for Final Report

The analyte was detected in the method blank and in the clienfs sample.
The reported value is estimated because of the presence of interference.
Estimated value because the analyte concentration is less than the reporting limit.
The spiked sample recovery is not within control limits.
Not Calculable. Either the sample spiked was> 4X spike concentration, or the compound was diluted out, or
the results of sample duplicate analysis were <RL.
The analyte was not detected.
Duplicate analysis not within control limits
The duplicate injection precision was not met.
The reported value was determined by the Method of Standard Addition (MSA).
Post-digestion spike for Fumace AA analysis is out of control limits (85-115%), while sample absorbance is
less than 50% of spike absorbance and post spike recovery is greater than or equal to 40%, the sample is
flagged with a "W" and no further action is required.
The Standard Additions Correlation Coeffi.cient is <0.995.
The result is not within controllimit(s).

It is pennissible to submit an Out-of-Control Events/Corrective Action fonn and/or Case Narrative in lieu of using above qualifiers.

When the laboratory receives a sample that does not meet EPA requirements'for sample collection, preservation or holdiflg time, the laboratory is
required to reject the samples, The client must be notified and asked whether the lab should proceed with analysis, Data from any samples that do not
meet sample acceptance criteria (collection, preservation and holding time), must be flagged, or noted on a corrective action form or case narrative, or
addressed on the Project Sample Inspection Form (PSIF) in an unambiguous manner clearly defining the nature and substance of the variation. NPDES
samples from North Carolina that'do not meet EPA requirements for sample collection, preservation or holding time are non-reportable for NPDES
compliance monitoring.

Abbreviations
NO
NS
NA
MOL
RL
NoMS
TIC

Not Detected at or above the STL Pensacola reporting limit (RL)
Not Submitted
Not Applicable
STL Pensacola Method Detection Umit
STL Pensacola Reporting Limit
Not enough sample provided to prepare and/or analyze a method-required matrix spike (MS) and/or duplicate (MSD)
Tentatively Identified Compound

Florida Projects Inorganic/Organic
Refer to FL DEP 62-160; Table 4 Data Qualifier Codes, FL DEP Rule 62-160, Table 1 lists the Florida sites which require data qualifiers,

na CEQ Pro ects
qualified data submitted to Arizona DEQ (ADEQ) after January 1, 2001 must be designated using the Arizona Data Qualifiers as developed by the Arizona

ElAC technical subcommittee. Refer to the ADEQ qualifier list.

Severn Trent Laboratories Inc.
STL Pensacola. 3355 McLemore Dr. Pensacola, FL 32514
Tel 8504741001 Fax 8504845315. www.stl-inc.com

Revised/Effective: 08-09-04
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·STL

STL PENSACOLA
Certifications, Memberships & Affiliations

Alabama DepartmentofEnvironmental Management, Laboratory ID No. 40150 (Drinking Water by Reciprocity with FL)

Arizona Department ofHealth Services, Lab ID No. AZ0589 (Hazardous Waste & Wastewater)

Arkansas Department ofPollution Control and Ecology, (88-0689) (Environmental)
i

California DepartmentofHealth Services- ELAP Laboratory ID No. 2510 (Hazardous Waste and Wastewater)

Connecticut Department ofHealth Services, Connecticut Lab Approval No. PH-0697 (D w,. H Wand Wastewater)

Florida DOH, NELAP Laboratory ID No. E81010 (Drinking Water, Hazardous Waste and Wastewater)

Florida DEP/DOH CompQAP # 980156

Illinois Environmental LaboratoryAccreditation Program (ELAP), NELAP Laboratory ID No. 200041 (Wastewater and Hazardous Waste)

Iowa Department ofNatural Resources, Laboratory ID No. 367 (Wastewater, UST, Solid Waste, & Contaminated Sites)

Kansas Department ofHealth & Environment, NELAP Laboratory ID No. EI0253 (Wastewater and Hazardous Waste)

Kentucky NR&EPC, Laboratory ID No. 90043 (Drinking Water)

Kentucky Petroleum Storage Tank EnvAssurance Fund, Laboratory ID No. 0053 (UST)

Louisiana DEQ, LELAP, NELAP Laboratory ID No. 02075, Agency InterestID 30748 (Environmental)

Maryland DH&MH Laboratory ID No. 233 (Drinking Water by Redprodty with Florida)

.sachusetts DEp, LaboratoryID No. M-FL094 ( Wastewater)

Michigan Bureau ofE&OccH, Laboratory ID No.9912 (Drinking Water by Reciprodty with Florida)

New Hampshire DES ELAp, NELAP Laboratory ID No. 250502 (Drinking Water & Wastewater)

NewJersey DEP&E, NE,LAP Laboratory ID No. FL006 (Wastewater andHazardous Waster)

North Carolina DENR, Laboratory ID No. 314 (Hazardous Waste and Wastewater)

North Dakota DH&Consol LabS- LaboratoryID No. R-I08 Wastewater and Hazardous Waste by Reciprocity with Arizona}

Oklahoma Department ofEnvironmental Quab"ty, Laboratory ID, No. 9810 (Hazardous Waste and Wastewater)

Pennsylvania Department ofEnvironmental Resources, NELAP Laboratory ID No. 68-467 (Drinking Water & Wastewater)

South Carolina DH&EC, Laboratory ID No. 96026 (Wastewater & Solids/Hazardous Waste by Reciprodty with FL)

Tennessee Department ofHealth & Environment, Laboratory ID No. 02907 (Drinking Water)

Virginia Department ofGeneral Services, LaboratoryID No. 00008 (Drinking Water by Reciprocity with FL)

West Virginia DOE, Office of Water Resources- Laboratory ID No. 136 (Haz Waste and Wastewater)

EPA ICR (Information Collection Rule) Approved Laboratory, Laboratory ID No. ICRFL031

NFESC (Naval Facilities Engineering Services Center)

U.SACE (United States Army Corps. ofEngineers), MRD

.ensacola also has a foreign soilpermit to accept soils from locations other than the continental United State~. Permit No. 5-37599

Cffrtlistlcondcertlst revised 7/13/04 Total Pages of Report



BBI:

Data for sample collected from the Progress Energy-Sutton site in North Carolina during February 2005
were reviewed for quality assurance/quality control compliance. The data report from CompuChem, Inc. of
Cary, North Carolina was reviewed. fuc1uded in the review are data from the following sample delivery
group (SDG): 5634 and 5635. The following summarizes the findings of the QAlQC review:

Re: Data Review

Date: 3/21/2005Scott Davies

BLASLAND, BOUCK &LEE, INC.
engineers & scientists

From: Dennis Capria

To:

• One data set was reviewed, including 6 soil sample 1 equipment blank.

•
• Samples were analyzed for following:

Analysis. Method

Metals EPA SW-846 60108

• All samples were analyzed within the method-specified holding time.

• Matrix spike (MS) and laboratory duplicate analyses was performed on the sample location SF-6
(0.5-1.0). MS recoveries and laboratory duplicate relative percent differences were within control
limits.

• All reported laboratory control sample recoveries were within control limits.

• Several target analytes were detected in the method blanks within this SDG. Associated Sample
results of Zinc less than the blank action level, associated sample results of Thallium and Zinc data
have been qualified as non-detect.

• No calibration data was provided.

•
The data were presented in a reduced deliverables format. Therefore, only a limited data review could be
performed. Since no raw data were provided, no verification of compound identification and quantitation
could be performed.

Other than for the deviations noted in this review, the reported data quality is within method specifications
and the data is considered acceptable for use as reported by the laboratory.

4598R.doc
Page 1 of2



•
SW-846

wIw

INORGANIC ANALYSES DATA SHEET

SF-3-0.S-1.0

eaSEl No. :

Lab Nallle: :.::C~OM1?=..;U~C~HE=M::-- _

Ll:lh Code; LIaR';!.')!'

}mtrix {soil/water): ~SO~I~L~ _

,Level (lov,·/med):1:=O.:::.iW~__

% SolidS: 95.3
,;..;;...;..;;.--

Conti:act:

SAS No.:

Lab Samp),e ro:
Date Received:

SOt;; No.: 5634------
563402

01/28/05

COncentration Units (ug/L o~ mg!kg dry weight) : :MQ/KG

CAS No. Analyte Concentration Pi

1
7440-36-0 {Antimony I 0.21 IU I p 1

I 7440-38-2 IArsenic I 0.21 IV I p I
I 7440-41-7 IBerylli'U!it I 0.01 IU I p I
I 7440-43-9 JCadmi'Wll I 0.03 IU I l? I
I 7440-47-3 IChroltti'UlXI I 0.06 p:r I 2 I
{ 7440-50-8 ICopper I 0.25 Is I p !
I 7439-92-1 ILead I 0.42 I I I p I
I 7439-97-6 {Mercury I 0.015 IV I I cv I
J 7439-96-5 Manganese I 0.39 Is I I p I
I 7440-02-0 Nickel ! 0.08 IV I I l? I

• I 7782-49-2 !Seleni'UlXl I 0.27 IV I I p I
I 7440-22-4 ISilver I 0.08 lU I I p I
I 7440-28-0 IThalli'UlXl I 0.30 IV I I p I
I 7440-66-6 IZinc I 0.85 jJY l?? V I l? I

Clarit.y Be:fo:t:e: Textu:ca: COARSE

Color After:

COnllllants:

YELLOW ~tifacts:

• Form I - IN



•
SW-846

~:t~

INORGANIC ANALYSES DATA SHEET

S)';'-4-0 •.5-1,0

Case ~Q.:

Lab 'Name:C=:~OM!?~U~CH:::i:EM~ _

Lao Code: LIBRT~

Matrix (soil/water): SOIL:;;.;;.;;;;;;;..------
Liav~l (low/mad): ::::L.;.01~1f _

~ SoUds; 95,"----

Contract:

SA$ No,:

Date Received:

SDG No.: 5634
-~----

56340'3

01/28/05

Concentration Units (uglL or lUg/kg <:try wc:ig-ht) : :wG/KG

flI CAS No. I An",lyte \coneentration

~
Q

I 744.0-36-0 'Antimony 1 0.21 , 1;> I
I 7440-38-2 (Arsenic I 0.21 }'O I I 1;> I
I 7440-41-7 I13erylJ.iu:m. I 0.01 j13 J J 1;> I
f 7440-43-9 ICadmiUlll I 0.03 JU , I 1;> I
17440-47-3 IChromium I 0.07 113 I f p I
I 7440-50-8 ICopper I 0.19 113 I I J? I
17439-9.2-1 ILead I 0.84 I I , J? I
I 7439-97-6 IMercury I 0.017 IU I 'CV !I 7439-96-5 IManganese J 0.66 IE I , J? I
I 7440-02-0 INickel J 0.24 IE I I l' I

• I 7782-49-2 lSelenium I 0.27 lU , I P I
I 7440-22-4 ISilver ! 0.08 1'0 I I p ,
I 7440-28-0 IThalliu:m. I 0.30 IU.I I P I
I 7440-66-6 IZinc I 0.87 JoB" Iv 1 l' I

Co.lo:r :Before: BROWN------ Toxtura:

Color After: Clar.ity After: Artifacts:

• li'o:rm! - IN 10. SW-S46



•
SW~846

-1-

INORGANIC ANALYSES DATA SHEET

$1:'-5-0.5-1.0

Case No.:

Lab N~e: C:z.~~M1?;;;::.:U~C~HE~M::.-. _

:Lab Code: L'ISRTY

. Contract:

SAS No,: SOG 'No. ; .5 634------
v.atr~x (so~l/wator): SOIL

~-------
Level (low/mad); =L~O~~W _

':r Solids: 94.9----

Lab Sample IP:

Pate Received:

563404

01/28/05

Concentration Units (ug/L or mgjkg dry weight): MG1KG

I CAS No. Maly!;e Concentration
\ C \

Q IM I
I 7440-36-0 Antimony 0.20 IU I I p I
I 7440-3$-2 IArsenio j 0.38 IE I I !? I
I 7440-41-7 ISeryllitull 1 0.01 IU I I !? I
I 7440-43-9 I Cadltlitull 1 0.03 1'0 1 1 .P 1
I 7440-47-3 I Chrolllitull J 0.7B Fe I 1 .P I
I 7440-50-8 ICoppe:I:' I 0.27 Fa I 1 p I
I 7439-92-1- lLead I 2.3 I I I !? I
17.439-97-6 1Meroury I 0.016 IU I I cv I
I 7439-9$-5 IMang-anes$ I 1.3 I I I p I
17440-02-0 It-:ric;:kel j 0.08 IU I I P I• I 7782-49-2 1SeleniUlll I 0.26 lU I I p I
I 7440-22-4 ISi.lver I .o.oa jU 1 I P I
I 7440-28-0 IThallium I 0.29 ItJ I J 1? I
I 7440-66-6 IZinc j 1.5 Is 1 1 P I

Color :ee:eore: GRAY-------
Clarity Aft.er: Arti:facts:

• l{. $W-846



•
SW,;846

~1-

INORGANIC ANALYSES DATA SHEET

SF-6-0.S-:l..0

Lab 'Name: C;;.:;O::::.:MP:::::.;U:.;:C:;;:aEM==-- _ Contract:

Lab Code: LIBRTY <;ase 'No.: SAS No.: SOG No.: 5634
~~---

~mt=ix ($oi~/wate=): SOIL
:;..::.;;~------

Level (low/mad): ~OW=-=----
~ Solids: 93.6----

Lab Sample Io:

oat.e aeoei:vad:

563406

01/2a/05

Concant~ationUnits (ug/L O~ mg!kg dry waight): MG/KG

CAS No. I Ml.'llyte Concentration Ic I Q
1 M I

744.0-36-0 IAntimony 0.22 IU I I 1? I
I 7440-38-2 lArsenic I 0.43 IS I I p I
I 7440-41-7 IBe~ll:i'Wl.l, I 0.02 IS I I p I
I 74.40-43-9 ICadmi1.'lm I 0.03 !U I ,l? I
I 74.40-47-3 ICh~om;i'tUl\ I 0,93 11:3 I I p I
I 7440-50-a lCopper I 0,31 IS I I p [
I 7439-92-1 lLead I 1.7 ! I I 1? I
I .7439-97-6 IMe~¢'Ury I 0.018 IU I 1C'V I
I 7439-96-5 IManganese ! 1.5 I I I l? I
I 7440-02-0 INioke.l i 0.17 pa 1 I 1? !• I 7782-49-2 ISeleniunt I 0.29 IU 1 I 1? j
I 7440-22-4 ISi.lver I 0.09 IU.} I l? I
I 7440-28-0 IThall:L1.'lm I 0.32 IU I I l? I
l 7440-66-6 IZinc I 1.4 jS I I p I

Color Be£o~e: BROWN Clar;i.ty Before: COARSE

Color A£te~: Arti:facts:

•
Po~ I - IN ~. SW-S46



SOG No.: 5634
-~----

SA$ No. 1Case No.:

SW~846
-1-

INORGANIC ANALYSES DATA SREET

'tM Name: ::::C:::::;OWl?::=;.U;::.;C~I::.:'tE;:.:;M:-- _

Lab Code ~ LIBRt't

•
~atr~ (soil/~~ter)l S~O~!~L~ _

:J:,eVGJ.. {low/med):LOW::::~ _

Lab Sample x:o:

oate Received:

553405

01/28/05

% SoHder: 96.2....-...:.;;;:.---
Concentration Units (ug!L o~ mg!kg dry weight): HG/KG

r:JI CAS No. I Analyte Iconcentration Ic I Q

I 7440-36-0 IAnt.i:m.ony I 0.20 IU ! I J? I
I 7440-38-2 IArsenio I 0.20 IU I I J? I
I 7440-41-7 IBe.:ylliUlll I 0.01 IU I I J? I
I 7440-43-~ ICad.m.imn I 0.03 IU } I p I
I 7440-47-3 IChromium I 0.06 IVI I p I
I 7440-50-8 ICopper I 0.14 IS I I l? I
I 7439-92-1 jttead I 0.42 I I 1 J? !
I 7439-97-6 IMe:r;c\lry ! 0.015 1'0 I I cv I
17439-96-5 IManganese I 0.3'1 IE I 1 J? I

• I '7440-02-0 INickel I 0.08 1'0 I I J? 1
I 7782-49-2 ISeleniUlll I 0.26 1'0 I I P I
I 7440-22-4 ISilver I o.oa 1'0 I j P I
I 7440-28-0 [Thallium I 0.29 IU I I p 1
I 7440-66-6 IZinc I 1.1 }! j U I P I

Colo'r 'aef'o:::e: BROWN------ C01>.RSE

•
Colo:::: After:

Co:nm¢lnt;s~

:CEIiL01'1 Clarity .l\£t:er:



•
SW-846

..1-

INORGANIC ANALYSES DATA SHE:ET

EB-012505

Cas¢\. No.:

Lab Name: ;;;;,C~OMB=t1::..:C=E=EM:::.::- _

'Lab Code: LIBRTY

Matr~x (soi2!w;ater): ~~~~~~R:....- __

Level. (low/mod):L::;::.0..'1'.;...'1__

% SoJ.ids: 0 • 0-:....---

Contract:

SAS No. t

Lab Sample In:

Date Reoeived:

SOG 14'0.: ;..5.;;.;;63;;..;5:....- _

563501

01/28/05

ConcentratiOn Uni.ts (ug/L or 1JIfJ/kg dry weight): UG/L

CAS No. Analyte Concentration M I
I 7440-36-0 IAt;J.t.imony 1 13.0 1? I
! 7440-38-2 IArsenic I 2.1 1'0 I l? I
I 7440-41-7 I:Beryllium 1 0.10 ITJ I 1? !
I 7440-43-9 ICadmiUlll 1 0.30 IU I p I
I 7440-47-3 IChromium. I 0.60 IU I p I
I 7440-50-8 ICopper I 1.4 IS I p I
I 7439-92-1 !Lead I 1.6 IB I I l? I
I 7439-91-6 IMercury I 0.10 p:r I f cv,
I 7439-96-5 IManganese I 0.24 IS I I P I

• J 74.40-02-0 INickel I O.SO IU I 1 p I
J '7782-49-2 I.seleni\till 1 2.7 IU 1 I p I
I 7440-22-4 ISilver I 0.80 flY J I p I
17440-28-0 IThallium. I 3.0 jU 1 I P ,

17440-66-6 IZinc I 20.6 I I I P 1

•
Color Before: COLORLESS

Co:tor Mter: COLORLESS

Clarity Be£ore:

Clarity After:

Texture:

1'>rti.facts:

Form! - IN



•
CompuChem

a division of Liberty Analytical Corp.

10-Feb-05

SCOTIDAVIES

BLASLAND, BOUCK & LEE, INC.

3700 REGENCY PARKWAY

SUITE 140

Cary, NC 27511

Subject:

Report ofData-Project:

Attn.: SCOTT DAVIES

SUTTON STEAM Workorder: 5634

•'

•

Enclosed are the results of analytical work performed in accordance with the referenced

account number.

This report covers sample(s) appearing on the attached listing.

Thank you for selecting CompuChem for your sample analysis. Ifyou should have

questions or require additional analytical services, please contact your representative at

1-800-833-5097.

Sincerely,

~J~+
CompuChem

A Division ofLiberty Analytical

Attachment

TOTAL NUMBER

OFPAGES_'_

501 Madison Avenue, Cary, NC 27513 Tel: 9]9-379-4]00 Fax: 9]9-379-4050



•• CompuChem, a division of Liberty Analytical

Hsn Client ID Wordorder Matrix Account Project Report

563401 SF-2-0.5-l.0 5634 S BB&L SUTTON STEAM

563402 SF-3-0.5-l.0 5634 S BB&L SUTTON STEAM

563403 SF-4-0.5-1.0 5634 S BB&L SUTTON STEAM

563404 SF-5-0.5-1.0 5634 S BB&L SUTTON STEAM

563405 SF-90-0.5-1.0 5634 S BB&L SUTTON STEAM

563406 SF-6-0.5-1.0 5634 S BB&L SUTTON STEAM

•

•
Thursday, February 10, 2005



SW-846

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

.ame: _C-'O_MP_U-'C:..;;H.:;..E_M _ Contract:

Lab Code: LIBRTY Case No.: SAS No.: SOG No.: ""5..=6:..::3:..;40..- _

SOW No.: SW-846

EPA Sample No.

SF-2-0.5-1.0
SF-3-0.5-1.0
SF-4-0.5-1.0
SF-5-0.5-1.0
SF-6-0. 5-1. 0
SF-6-0.5-1.0D
SF-6-0. 5-1. OD
SF-6-0.5-1.0S
SF-6-0.5-1.0S
SF-6-0.5-1.0SD
SF-6-0.5-1.0SD
SF-90-0 .5-1. 0

Lab Sample IO.

563401
563402
563403
563404
563406
59118
59123
59119
59124
59120
59125
563405

•
Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes-were raw data generated before

application of background corrections?

Comments:

Yes/No YES----
Yes/No YES----
Yes/No NO----

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the Laboratory
Manager or the Manager's designee, as verified by the following signature .

• ature:

Date:

Thomas R. Cole

Data Reviewer II



•

•

•

CompuChem
a Division of Liberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

INORGANIC CASE SUMMARY NARRATIVE
SDG#5634

PROTOCOL # SW-846

The indicated Sample Delivery Group (SDG) consisting of six (6) soil samples was received into the
laboratory management system (LIMS) on January 28,2005 intact and in good condition with Chain of
Custody (COC) records in order. Sample !D's reported in this data package are noted by the receiving
department on the COC if they differ from those listed by the samplers on the COC.

The samples were analyzed for total antimony, arsenic, beryllium, cadmium, chromium, copper, lead,
manganese, mercury, nickel, selenium, silver, thallium, and zinc using analytical methods delineated in
SW-846 (Third Edition)-Update III.

NOTE: Thallium in the method blank was found to be below the negative side of the reporting limit;
however, no thallium was found in the samples.

SAMPLE IDs:

Customer IDs and correlating laboratory IDs are listed on the cover page.

INSTRUMENTAL QUALITY CONTROL:

All calibration verification solutions (ICY & CCY), blanks (lCB, & CCB), and interference check samples
(ICSA & ICSAB) associated with this data were confirmed to be within SW-846 allowable limits.

SAMPLE PREPARATION QUALITY CONTROL:

The above note modifies the following statement.

The sample preparation procedure verifications (LCSS & PBS) were found to be within acceptable ranges
and all field samples were prepared and analyzed within the contract specified holding times.

MATRIX RELATED QUALITY CONTROL:

The sample matrix spike, CCN = 59119 and 59124 (SF-6-0.5-1.0S) and the sample matrix spike duplicate,
CCN = 59120 and 59125 (SF-6-0.5-1.0SD) were found to be inside control limits for the requested
analytes.

SW-846 control limits for matrix spike recoveries are set at 75% to 125% ofthe analyte quantity added
unless original sample concentrations exceed the true values of these "spikes" by a factor of four or more.
In this case, affected analytes are not flagged even if recoveries are outside percentage recovery control
limits.

The sample matrix duplicate, CCN = 59118 and 59123 (SF-6-0.5-1.0D) was inside control limits for the
requested analytes.



•

•

•

SW"846 control limits for duplicate determinations are +/- 20% Relative Percent Difference (RPD) for
concentrations greater than or equal to five times the PQL in both the original and duplicate samples, and
+/- the PQL for concentrations less than five times the PQL. The RPD is not calculated ifboth the original
and duplicate values fall below the IDL.

A five-fold serial dilution of sample, CCN = 563406 (SF-6-0.5-1.0L) was performed in accordance with
SW-846 requirements for ICP analysis.

The adjusted sample concentrations ~ere inside control limits for the requested analytes.

SW-846 control limits for serial dilution are defined as a deviation less than or equal to 10% in the
dilution-adjusted concentrations from the original values for all analyte concentrations with values greater
than fifty (50) times their respective Instrument Detection Limit (IDL) in the original sample.

The laboratory manager or his designee, as verified by the following signature has authorized release of the
data contained in this hard copy data package.

Thomas R. Cole
Data Reviewer II
February 10, 2005

3
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N~ OQ5009
CHAIN OF CUSTODY Pa- or==== CompuChem 501 Madison Ave. Courier

a division of Liberty Analytical Corp. Cary, NC 27513 AirbillNo.
Phone: 919-379-4100 Fax 919-379-4040 Samo1in~ Comolete? Y or N

C06(BName ProjcctfA fJ) (J, b.1 J S
GW· Ground water

L, :Lnc ADA..... ~,,~ JI ro-,r~~ ,.,~"'~"" I 'I:
ww· Waste water

Address «. 1.5, Sampling ration In.,., Nc.. ~+~o.... '/ .. i3 SW - Surface water
3700 :e.-:JU1&:.y I,,,,,,y v ;tc. 11./0 1../;,_,'-. Do SO • SoiVSediment

City Smt'
~P7SI/

Tumaround time ~ t:::' TB - Trip Blank
Cet.ry NC- -5+....,d..~ .t RI - Rinsate

Project c~;act 1 t • Batch QC or Project Specific? If Specific, which Sample ID? \.! WP-Wipe

HD Olit""~ ~ a-Other

Phone 11 Axe aqueous samples field filtered for metals? Y or N ..:::
(Cf-'1' ?-/15). )( 17

jSampl 's Name Are high concentrations expected? Y or N? If yes, which IO{s)?r, '" Lb";"t' t' ,.......

Collection Number of Preserved Bottles i.
::r: «'l

",.

6 g0 "-Hof
0 ~

0 CI,l
.,

Time Matrix S N UJ 8Field ID Date bottles ::r: Z ::r: :g

.5Le~40 \ SP-d. (o.S-/.a'\ I--~~ ''''''10 :~i\ I \ I
~o~().1 5F-"1 (o.5"-I.o) Il.z.c6 IbSo ~r")i1 \ I 1

'5 (Q3Lf03 SF- s.J (0 ·'S'-I.O) ,·,S-o.S 171S ~il I I I
~lo3'iM 5F- '5"' loS -I.O} ~~ II7J15' Soil I l I
~\.Q7f-loS SF-b (0.5-1.0J !I.~ l,g,C I~il I. l 1

J/ 5F-f. ( f).5'·I,olMc"ut.t';11-:2.;0';, ISIO I~il I ~ 1

S(\'l~A05 f.F- CJe (0.5'-/.0) ·d-r~ ,J,« I~:I l ~ J

1~~3!jol If"~-ol ~S"o~ IJ.~:)117'5bIld.k..... I I J t,-

/:

", " -
"

Samole UnoackedBv(:-«~ ( .~ . Cyanide samples checked for sulfide & chlorine?rtr
Sample Order Entrv Bv:"'\'Y\J\\\tn Mg'. i. -S;:'U LA 11 A__ 625 & Phenol samples checked for chlorine? Y or A

Samples Received in Good Conditionl>lor N / 608 samDles checked for pH between 5.0-9.0? Y or"'kAJ
If no, exolain: "-'

., . . - , . -, ~'" " " . ", " ... .:\"1 - ~

Relinouished bv:'"""/'" ~.-::..---z -{(jf:.. ... L.o.....nr\\ Date!I'ime: 11';J.7/o~ l~oO Received by: ".F,.Y/£." I DatefTime: ,/"''7/00(' lis-co....
Received bV:J\',,?< ___.I 0 .....\ Datelfime: I ~, i.-_lJ .... Ie: I.SRelinouished by: Date!I'ime:

Subcontact? Y or N If ves. where? Custody Seal(s) intactivJor Nv On Ice? (yJor N Cooler Temo: -? Y DC
Samples stored 60 days after date report mailed at no extra charge.• • While & Yellow copy to lab • Pink copy for customer

, •.



• CompuChem

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5634 Account: BB&L

SOG-Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: SUTTON STEAM

QC Type: CLIENT SPECIFIC MS/MSD

•

~AMPLE ID CLiENTID COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

5()3401 SF-2-0.S-I.O 1/2S/200S 1/28/2005 211012005 ** HSL
META LS=Sb.As.Be,Cd.Cr.
ClI.Pb,Hg.Ni.Se.Ag.TI.Zn

S DRY WEIGHT DJ-yWeight
S MS6010VAR METAL6010B VARIABLE SOIL

I

S MS7471HG MERCURY ONLY 7471A SOIL I

563402 SF-3-0.5-1.0 1/25/2005 1/28/2005 211012005 HSL
METALS=Sb,As.Be,Cd.Cr,
ClI,Pb,Hg,Ni.Se,Ag,TI,Zn

S DUYWEIGHT DI-yWeigbt
S MS6010VAR METAL 60 lOB VARIABLE SOlL
S MS7471HG MERCtlRY ONLY 7471 A SOlL

5b3403 SF-4-0.5-1.0 1/2512005 1/28/2005 211012005 HSL
META LS=Sb,As,Be,Cd,Cr,
ClI,Pb,Hg,Ni.Sc,Ag,TI.Zn

S DRYWElGHT Dry Weight

S MS6010VAR METAL 601 OB VARIABLE SOl L
S MS7471HG MERCIJRY ONLY 7471 A son.

563404 SF-5-0.5-1.0 1/2512005 1/28/2005 2/1012005 HSL
METALS=Sb.As,Be,Cd.Cr,
ClI,Pb,Hg,Ni,Se,Ag,TI,Zn

S DRY WEIGHT OryWeigbt
S MS6010VAR METAI-GOIOn VARIAnJ.JE SOIL
S MS7471UG MERCURY ONLY 7471A SOIL

563405 SF-90-0.5-1.0 1/25/2005 1/28/2005 211012005 HSL

IMETALS=Sb.As.Bc,Cd,Cr,
Cu,Pb.Hg,Ni,Se,Ag.TI.Zn

S DRY WF.lG~IT DJ'yWeight
I

S MS601 OVA R METAL 6010B VARIABLE SOIL
S MS747JHG MERCURY ONLY 7471A SOIL

563406 SF-G-0.5-J.I 1/2512005 1/2812005 2/1012005 **USE FOR QC** HSL
METALS=Sb,As,Be,Cd,Cr,
CU,Pb,Hg,Ni,Se,Ag,TI,Zn

S DRYWF.IGHT Dry Weight
S MS6010V;\R I\'I£TAL6010B VARIABLE SOIL
S QCS-6010 QC-6010B METALS SOIL
S MS747JHG MERCURY ONLY 7471 A SOIL
S QCS-7471HG QC-7471 HG SOIL

• Page 10f1 Friday. January 28. 2005
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• CompuChem.-
a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5635 Account: BB&L

SOG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH Eoo

Project: SUTTON STEAM

QC Type: CLIENT SPECIFIC MS/MSD

~AMPLE ID CLlENTID COLLECT
DATE

RECEIVE
DATE

DUE
DATE

COMMENTS

:563501 EB-012505 1/25/2005 1/28/2005 211012005 **REQUIRES 3030C PREP
FORHSL
METALS=Sb,As,Be,Cd.Cr,
Cu,Pb,Hg,N j,Se,Ag,TJ.Zn

•

•

W MW60lOVAR
W MW7470HG

Page 1 of1

METAL 6010B VARIABLE. WATER
MERCURY ONLY 7470A WATER

6



•

•

CompuChem
a Division of Liberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

DATA REPORTING QUALIFIERS FOR INORGANICS

On Form I, under the column labeled "c" for concentration qualifier and "Q" for qualifier, each result is flagged with the specific data
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Form I for each analyte.

The C (concentration) qualifiers used are:

U: This flag indicates the analyte was analyzed for but not detected. This reported value was obtained from a reading that
was less than the Instrument Detection Limit (IDL). The IDL will be adjusted to reflect any dilution and, for soils, the
percent moisture.

B: This flag indicates the analyte was analyzed for and the reported value was obtained from a reading that was less than the
Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL).

The Q qualifiers used are:

E: This flag indicates an estimated value. This flag is used:

I. When the serial dilution (a five fold dilution for CLP and a five fold dilution for SW-846 method 6010B) results are
not within 10%. The analyte concentration must be sufficiently high (minimally a factor of50X above the IDL in
the original sample).

N: This flag indicates the sample spike recovery is outside of control limits:

This flag is used for duplicate analysis when the sample and the sample duplicate results are not
within control limits.

•

The extensions:
D:
S:
SD:
L:
A:

Method Codes:
P:
CV:
CA:

D, S, SD, L. A, added to the end of the client ID represent as follows:
matrix duplicate
matrix spike
matrix spike duplicate
serial dilution
post digestion spike

ICPPLASMA
MERCURY COLD VAPOR AA
MIDI-DISTILLATION SPECTROPHOTOMETRIC

7



SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Case No.:
•Lab Name: COMPUCHEM

=~"-=="'----------

Lab Code: LIBRTY

Matrix (soil/water): SOIL---------
Level (low/med): LOW=c:......__
% Solids: 96.6----

Contract:

SAS No.:

Lab Sample ID:

Date Received:

SDG No.:

563401

01/28/05

EPA SAMPLE NO .

SF-2-0.S-1.0

5634

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

I I ~I
CAS No. Analyte lconcentration Q

I~
I 7440-36-0 IAntimony 0.20 IU I I p I
I 7440-38-2 IArsenic 0.26 IB I I p I
I 7440-41-7 IBeryllium. 0.02 IB 1 I p I
I 7440-43-9 ICadmium. 0.03 IU 1 I p I
I 7440-47-3 IChromium. 1.8 I I I p I

I 7440-50-8 ICopper 0.44 IB I I p I
I 7439-92-1 ILead 2.4 I I I p I
I 7439-97-6 IMercury 0.016 IU 1 I cv I
I 7439-96-5 IManganese 2.2 I I I p I

• I 7440-02-0 INickel 0.36 IB I I p I
I 7782-49-2 ISelenium. 0.26 IU I I p I
I 7440-22-4 ISilver 0.08 IU I I p I
I 7440-28-0 IThallium. 0.29 IU I I p I
I 7440-66-6 IZinc 2.5 I I 1 p I

Color Before: GRAY Clarity Before: Texture: COARSE

Color After:

.comments:

YELLOW Clarity After:

Form I - IN

Artifacts:

8.
SW-846



SW-846
-1-

INORGANIC ANALYSES DATA SHEET

•Lab Name: .:::C..::;OMP;:.=.U..:;.C..:;.H:.::E==Mo.=.- _ Contract:

EPA SAMPLE NO .

......__S_F_-_3-_0_._5_-_1_._0 1

Lab Code: LIBRTY Case No.: SAS No.: SDG No. : 5634

Matrix (soil/water): SOIL---------
Level (low/med): LOW

=~--

% Solids: 95.3----

Lab Sample ID:

Date Received:

563402

01/28/05

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

IConcentration tJCAS No. Analyte Q rl
7440-36-0 IAntimony I 0.21 IU I I p I
7440-38-2 IArsenic I 0.21 IU I I p I
7440-41-7 IBeryllium I 0.01 IU I I p I
7440-43:-9 ICadmium I 0.03 IU I I p I
7440-47-3 IChromium I 0.06 IU I I p I
7440-50-8 ICopper I 0.25 IB I I p I
7439-92-1 ILead 1 0.42 I I I p I
7439-97-6 IMercury I 0.015 IU I I cv I
7439-96-5 IManganese 1 0.39 IB I I p I

• 7440-02-0 INickel 1 0.08 IU I I P I
7782-49-2 ISelenium I 0.27 IU I I P I
7440-22-4 ISilver 1 0.08 IU I 1 P I
7440-28-0 IThallium I 0.30 IU I I P I
7440-66-6 IZinc 1 0.85 IB I I P I

Color Eefore: BLACK Clarity Eefore: Texture: COARSE

Color After:

It Comments:

YELLOW Clarity After:

Form I - IN

Artifacts:

SW-846



_ab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

SF-4-0.5-1.0

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 5634

Matrix (soil/water): SOIL---------
Level (low/med): LOW=.;;...'"'----

% Solids: 95.7----

Lab Sample ID:

Date Received:

563403

01/28/05

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

I CAS No. Analyte Iconcentration [:J Q fl
I 7440-36-0 IAntimony I 0.21 IU I p I
I 7440-38-2 IArsenic I 0.21 IU I p

I 7440-41-7 IBeryllium I 0.01 IB I p

I 7440-43-9 ICadmium I 0.03 IU I p

I 7440-47-3 IChromium I 0.07 IB I P

I 7440-50-8 ICopper I 0.19 IB I P

I 7439-92-1 ILead I 0.84 I I p

I 7439-97-6 IMercury I 0.017 IU I CV

I 7439-96-5 IManganese I 0.66 IB I P

I 7440-02-0 INickel I 0.24 IB I P• I 7782-49-2 ISelenium I 0.27 \U I p

I 7440-22-4 ISilver I 0.08 IU I p

I 7440-28-0 IThallium I 0.30 IU I p

I 7440-66-6 IZinc I 0.87 IB I P

Color Before: BROWN Clarity Before: Texture: COARSE

Color After:

• Comments:

YELLOW Clarity After: Artifacts:

Form I - IN 10. SW-846



SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Case No.:
•Lab Name: .::;C.::;OMP::.=,.U.;:.C.;:.HE=M:.=--- _

Lab Code: LIBRTX

Matrix (soil/water): SOIL---------
Level (low/med): L=O~~~ _

% Solids: 94.9------

Contract:

SAS No.:

Lab Sample ID:

Date Received:

SDG No.:

563404

01/28/05

EPA SAMPLE NO.

SF-5-0.5-1.0

5634

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

I CAS No. Analyte Iconcentration [:J Q fl
I 7440-36-0 IAntimony 1 0.20 IU I I P

I 7440-38-2 IArsenic I 0.38 IB I I P

I 7440-41-7 IBeryllium I 0.01 IU I I P

I 7440-43-9 ICadmium 1 0.03 IU I I P

I 7440-47-3 IChromium I 0.78 IB I I P

I 7440-50-8 ICopper I 0.27 IB I I P

I 7439-92-1 ILead I 2.3 I I Ip
I 7439-97-6 IMercury I 0.016 IU I lev
I 7439-96-5 IManganese I 1.3 I I I P

I 7440-02-0 INickel I 0.08 IU I Ip• I 7782-49-2 ISelenium I 0.26 IU I Ip

I 7440-22-4 ISilver I ,0.08 IU I I p

I 7440-28-0 IThallium I 0.29 IU I I p

I 7440-66-6 IZinc I 1.5 IB I I p

Color Before: GRAY Clarity Before: Texture: COARSE

•
Color After:

Comments:

YELLOW Clarity After:

Form J: - IN

Artifacts:

SW-846



eab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

SF-6-0.5-1.0

Lab Code: LIBRTY Gase No.: SAS No.: SDG No. : 5634

Matrix (soil/water): SOIL---------
Level (low/med): LOW;:::.::..:.:..-_-

% Solids: 93.6----

Lab Sample ID:

Date Received:

563406

01/28/05

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte Iconcentration [J Q fl
7440-36-0 IAntimony I 0.22 IU I I P

7440-38-2 IArsenic I 0.43 IB I I P

7440-41-7 IBeryllium. I 0.02 IB I I P

7440-43-9 ICadmium. I 0.03 IU I I P

7440-47-3 IChromium. I 0.93 IB I I P

7440-50-8 ICopper I 0.31 IB I I P

7439-92-1 ILead I 1.7 I I I P
7439-97-6 IMercury 1 0.018 /U I lev
7439-96-5 IManganese I 1.5 I I I P
7440-02-0 INickel 1 0.17 IB I I P• 7782-49-2 ISelenium. I 0.29 IU 1 I P
7440-22-4 ISilver I 0.09 IU ·1 I P
7440-28-0 IThallium. I 0.32 IU I I P
7440-66-6 IZinc I 1.4 IB I I P

Color Before: BROWN Clarity Before: Texture: COARSE

Color After:

.comments:

YELLOW Clarity After: Artifacts:

Form I - IN \a.. SW-846



SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Case No.:
•Lab Name: .:::C..:::O::;:MP=-.:::.U..:::CH::.=E=M=-=- _

Lab Code: LIBRTY

Matrix (soil/water): SOIL---------
Level (low/med) : ;::Lc::..0W'-'--__

% Solids: 96.2----

Contract:

SAS No.:

Lab Sample ID:

Date Received:

SDG No.:

563405

01/28/05

EPA SAMPLE NO.

SF-90-0.5-1.0

5634

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte Iconcentration tJ Q fl
7440-36-0 IAntimony I 0.20 IU I I p I
7440-38-2 !Arsenic I 0.20 IU I p I
7440-41-7 IBeryllium I 0.01 IU I p I
7440-43-9 ICadmium I 0.03 IU I p I
7440-47-3 IChromium I 0.06 IU I p I
7440-50-8 !Copper I 0.14 IB I P I
7439-92-1 !Lead I 0.42 I I p I
7439-97-6 !Mercury I 0.015 IU I cvl
7439-96-5 !Manganese I 0.37 IB I P I

• 7440-02-0 !NickeJ. I 0.08 IU I p I
7782-49-2 ISelenium I 0.26 IU I p I
7440-22-4 ISilver I 0.08 IU I p I
7440-28-0 IThallium I 0.29 IU I p I
7440-66-6 !Zinc I 1.1 IB I p I

Color Before: BROWN Clarity Before: Texture: COARSE

Color After:

• Comments:

YELLOW Clarity After:

Form I - IN

Artifacts:

1'5. ·SW-846



•
8W-846

3

BLANKS'

Lab Name: .::;C.:::;OMP:.=,.U.:..C;::;;H:=;E=M==-- _ Contract:

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5634

Preparation Blank Matrix (soil/water): 1 ""'S.:::.O=:IL=- _

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG

Initial .
Calib. Continuing Calibration

Preparation
Blank Blank (ug/L)

Blank
Analyte (ug/L)

1 3 MC C 2 C C C

0.30sl B ~2.1 I U2.11 UI2.11 u I
Arsenic I 2.1 U I 2.1 U 2.1 UI 2.1 Iu -0.2701 B pI
Beryllium I 0.1 U I 0.1 U 0.2 BI 0.2 IB 0.0101 U pi
Cadmium I 0.3 U I 0.3 U 0.3 UI 0.3 Iu -0.055\ B pI

I Ant~mony

0.0601 U ~
0.0401 U ~
0.1301 U ~

-1. 6 I B

0.4 I U

1.3 I U

-1.7~

0.41 UI
1.31 UI

-1. 6 IB I
0.4I U \

1.31 U I

-1. 71 B I
-0.5I B I

1.31 U I
Mercury I 0.100 U 1 0.100 U 0.100 U 0.100 I U 0.017 U CVI
Manganese I 0.2 U I 0.2 U 0.2 U 0.2 I U 0.060 B pI
Nickel I O.S U I O.S U O.S U O.S I U I O.OSO U pI
Selenium I 2.7 Ul 2.7 U 2.7 U 2.7 1 U 1 0.270 U pI
Silver I O.S ul O.S U O.S U O.S I U I O.OSO U pI
Thallium I 3.0 UI 3.0 U 3.0 U 3.0 I U I -1.1S1 pI
Zinc I 1.2 UI 1.2 U 1.2 U 1.2 I U I 0.247 B pI

I Chromium
I Copper
I Lead

•
Form III - IN v-L SW-S46



SW-846

•
Lab Name: COMPUCHEM

Lab Code: LIBRTY Case No.:

5A

SPIKE SAMPLE RECOVERY

Contract:

SAS No.:

SAMPLE NO.

SF-6-0.5-1.0S

SDG No. : 5634--------
Matrix (soil/water): =S=O=IL=- _ Level (low/med): LOW
% Solids for Sample: _93__. 6 _

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

•

I Analyte IControl Spiked Sample ci Sample I Spike
Limit %R Result (SSR) Result (SR) C Added .( SA) %R Q M

IAntimony 75 - 125 44. 4235 1 I 0. 2244 1u I 53.42 83.2 P

Arsenic 75 - 125 4. 0775 1 I 0.43211B I 4.27 85.4 pi
Beryllium 75 - 125 5. 3995 1 I 0. 0187 1B I 5.34 100.8 pi
Cadmium 75 - 125 4. 9634 1 1 0.0321 1u I 5.34 92.9 pi
Chromium 75 - 125 22. 19591 I 0.93141B I 21.37 99.5 pi
Copper 75 - 125 25.70081 I 0.30971B I 26.71 95.1 pi
Lead 75 - 125 3. 5967 1 I 1. 70571 I 2.14 88.4 pi
Mercury 75 - 125 0. 1937 1 I 0.01781U I 0.18 107.6 cvl
Mang~nese 75 - 125 55. 2713 1 I 1.5453 1 I 53.42 100.6 pi
Nickel 75 - 125 51.00651 I 0.17021 B I 53.42 95.2 pi
Selenium 75 - 125 1. 00701 I 0.28851U I 1.07 94.1 pi
Silver 75 - 125 4. 84461 I 0.08551U I 5.34 90.7 pi
Thallium I 75 - 125 4. 07661 I 0.32051U I 5.34 76.3 pi
Zinc I 75 - 125 52. 6503 1 I 1. 38311B I 53.42 96.0 pi

Comments:

e-,------------
Form V (PART 1) - IN \6A SW-846



SW-846

•
Lab Name: COMPUCHEM

Lab Code: LIBRTY Case No. :

SA

SPIKE SAMPLE RECOVERY

Contract:

SAS No.:

SAMPLE NO.

SF-6-0.5-1.0SD

SDG No. : 5634....::......;-------
Matrix (soil/water): ~S~O~IL~__

Level (low/med): LOW
% Solids for Sample: .;.,.9..;,.3..;,.'..;,.6__

Concentration Units (ug/L or mg/kg dry weight) .

•

I Analyte IControl Spiked Sample cl Sample I Spike
Limit %R Result (SSR) Result (SR) C Added (SA) %R Q M

IAntimony 175 - 125 44. 7850 1 I 0.2244 1U I 53.42 83.8 P

IArsenic I 75 - 125 3. 9261 1 I 0.4321 1B I 4.27 81. 8 pi
IBeryllium 175 - 125 5. 3690 1 I 0.0187 1B I 5.34 100.2 pi
ICadmium I 75 - 125 4. 9106 1 1 0.0321 1u I 5.34 92.0 pi
I Chromium 175 - 125 22. 0633 1 I 0.93141 B I 21.37 98.9 pi
ICopper I 75 - 125 25. 6256 1 I 0.30971B I 26.71 94.8 pi
ILead 175 - 125 3. 7131 1 I 1. 70571 I 2.14 93.8 pi
IMercury 175 - 125 0. 1891 1 I 0.01781u I 0.18 105.1 cvl
IManganese I 75 - 125 54. 8590 1 I 1.5453 1 I 53.42 99.8 pi
INickel 175 - 125 50. 5042 1 I 0.17021 B I 53.42 94.2 pi
I Selenium 175 - 125 1. 1657 1 I 0.28851 U I '1.07 108.9 pi
I Silver 175 - 125 4. 8114 1 I 0.0855 1u I 5.34 90.1 pi
I Thallium 175 - 125 4. 2037 1 1 0.32051 u I 5.34 78.7 pi
IZinc I 75 - 125 52. 3219 1 I 1.38311 B I 53.42 95.4 pi

Comments:--------------
Form V (PART 1) - IN tip .. SW-846



•
Lab Name: COMPUCHEM

SW-846

6

DUPLICATES

SAMPLE NO.

'1 SF-6-0.5-1.0D

Contract:

SDG No.: 5634----------------Lab Code: LIBRTY

Matrix (soil/water):

% Solids for Sample:

Case No.:

SOIL

93.6

SAS No. :

Level (low/med): ~L~O~W~ __

% Solids for Duplicate: 93.6
:...::..-.:..._-----

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

•

Analyte
Control
Limit Sample (S) C Duplicate (D) C RPD Q M

Antimony 0 .. 2244 U 0.2414 B 200.0 P

Arsenic 0.4321 B 0.2244 U 200.0 P

Beryllium 0.0187 B 0.0151 B 21.3 P

Cadmium 0.0321 U 0.0321 U P

Chromium 1.1 0.9314 B 1.1639 22.2 pI
Copper 0.3097 B 0.3825 B 21. 0 P

Lead 0.3 1. 7057 1. 4985 12.9 P

Mercury 0.0178 U 0.0178 U CV

Manganese 1.1 1.5453 1.7263 11.1 P

Nickel 0.1702 B 0.3289 B 63.6 pI
Selenium 0.2885 U 0.2885 U pi
Silver 0.0855 U 0.0855 U P

Thallium 0.3205 U 0.3205 U P

Zinc 1.3831 B 2.1277 B 42.4 P

•
Form VI - IN SW-846
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7

LABORATORY CONTROL SAMPLE

Lab Name: ""cO""'MP::=.>U<.::C=H=EM=- _ Contract:

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: :;:..56=3=4'-- _

Solid LCS Source: =E=PA~ _

Aqueous LCS Source:

-
Aqueous (ug/L) Solid (mg/kg)

Analyte True .Found %R True Found C Limits %R

I Antimony 68 . 9 I 49 . 41 1 I 18 . 8 I 119 . 0 71 . 71

I!-Ar_s_e_n_:ic ;-- ~----_+_--!__--13-6-.-0_+1--12-1-.-5-5_;_1I 101. 0 I 171. 0 89.41

I!-B_e_ry-=-l_lJ._·um__---;- !-- --;~--+---9-5-.-3_+1--9-2-.-5-6_;_1I 74.7 I 116.0 97.11

I~C-a-dm-i-um---....,..._---~------;_._-___+_--1-1-8-.0---l-I__1_1_3_._3_0.:-1I 90.4 I 145.0 96. ° I
I~C-h-r-o-m-i-um--_.,..----_+_----_+_--+_--8-9-.3___+_1__8_1_._53-;-1I 71.3 I 107.0 91. 31

I~C-o-=p~p-e-r---.,...._---_!_----_+_--;_._--11-7-.-0_+1--12-0-.-3-5...;_1 I 95.7 I 138.0 \102 . 91

''-.L_e_a_d ----,. +- ---.;__-+-__1_3_8_.0_+_1__1_2_5_.7_5--7-1_1__1_°5_'_°-7-1__17_°_'_°I 91.11

I:-M_e_r_c_ury-=-__....,.- -+-_---+- 2_._5...;.1 2_.5--;-1I 1. 7 I 3.3\100.81

I Manganese 341. 0 I 312.731 I 272.0 I 409.0 91. 71.1 Nickel 156.01 149.741 I 122.0 I 190.0 96.01

I Selenium 87.61 80.631 I 64.9\ 110. ° 92.01

I Silver 119.01 118.971 I 88.81 150.0 100.01

\ Thallium 139.0 I 124.061 I 79.6 I 199.0 89.31

I Zinc 66.01 53.301 I 42.91 89.1 80.81

•
Form VII - IN '~). SW-846
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9
ICP SERIAL DILUTIONS

SAMPLE NO.

SF-6-0.5-1.0L

Lab Name: COMPUCHEM----------------- Contract:

Lab Code: LIBRTY Case No. : SAS No.: _ SDG No.: 5.;......;,.6...;,.3...;,.4 _

Matrix (soil/water): ~S~O=IL=- _ Level (low/roed): LOW

•

Concentration Units: ug/L

Serial Dilution % Differ-
Initial Sample

Result (S) ence
Result (I)

Analyte C C Q M

Antimony 2.10 IU 1 10.5'OIU p
Arsenic 4.04 IB I lo. 5O IU 100.0 pI
Beryllium 0.17 IB 1 0.50\U I 100.0 pi
Cadmium 0.30 IU I 1. 50 IU pi
Chromium 8.72 IB I 3.00 \U 100.0 pI
Copper 2.90 IB I 4. 23 1B 45.9 pI
Lead 15.97 I I 14.371 B 10.0 pI
Manganese 14.46 1 I 14.841 B 2.6 pI
Nickel 1.59 IB I 4.001U 100.0 pi
Selenium 2.70 IU 1 13. 5O IU pI
Silver 0.80 IU I 4.001U pI
Thallium 3.00 IU I 15.001U pI
Zinc 12.95 IB I 21. 1O IB 62.9 pI

•
Forro IX - IN SW-846
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INSTRUMENT DETECTION LIMITS (QUARTERLY)

Lab Name: C=OMP=..:::U..:::C;:.:H:.:E:::;M:....- _ Contract:

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 5634-------
ICP ID Number: "'-P""4 _

Flame AA ID Number:

Furnace AA ID Number:

Date: 01/15/05

•

.omments:

Wave- r
Back-

length CRQL IDL
Analyte ground

<ug/L} (ug/L) M
(run)

Antimony 206.84 10 2.1 P

Arsenic 189.04 10 2.1 P

Beryllium 313.04 5 0.1 P

Cadmium 226.50 I 5.0 0.3 P

Chromium 267.72 10 0.6 P

Copper 324.70 5 0.4 P

Lead 220.35 3 1.3 P

Manganese 257.61 10 0.2 P

Nickel 231.60 /' 40 0.8 P

Selenium 196.03 5 2.7 P

Silver 328.07 5 0.8 P

Thallium 190.86 10 3.0 P

Zinc 206.20 20 1.2 P

Form X - IN dO,· SW-846
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INSTRUMENT DETECTION LIMITS (QUARTERLY)

•Lab Name: C=OMP=-",U-",C.;;;;HE=M~ _ Contract:

Lab Code: LIBRTY

ICP ID Number:

Case No.: SAS No.:

Date: 01/15/05

SDG No.: 5634-------

Flame AA In Number: .,:.V3=- _

Furnace AA ID Number:

Wave- Back-
Analyte length ground

CRQL IDL
(ug/L) (ug/L)

M
(run)

Mercury 253.70 0.20 0.10 CV

•

• Comments:

Form X - IN sw-2m6
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CompuChem

a division of Liberty Analytical Corp•

10-Feb-05

SCOTT DAVIES

BLASLAND, BOUCK & LEE, INC.

3700 REGENCY PARKWAY

SUITE 140

Cary, NC 27511

Subject:

Report ofData-Project:

Attn.: SCOTT DAVIES

SUTTON STEAM Workorder: 5635

•

•

Enclosed are the results of analytical work performed in accordance with the referenced

account number.

This report covers sample(s) appearing on the attached listing.

Thank you for selecting CompuChem for your sample analysis. Ifyou should have

questions or require additional analytical services, please contact your representative at

1-800-833-5097.

Sincerely,

A Division ofLiberty Analytical

Attachment

TOTAL NUMBER

OFPAGES__

501 Madison Avenue, Cary, NC 27513 Tel: 919-379-4100 Fax: 919-379-4050



• CompuChem, a division of Liberty Analytical

Hsn ClientID Wordorder Matrix Account Project Report

•

•

563501 EB-012505 5635 w BB&L SUllON STEAM

Thursday, February 10, 2005



SW-846

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

• Name: COMPUCHEM Contract:

Lab Code: LIBRTY Case No. : SAS No.: SDG No. : 5635

sow No.: SW-846

EPA Sample No. Lab Sample ID.

EB-012505 563501

•
Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes-were raw data generated before

application of background corrections?

Comments:

Yes/No YES----
Yes/No YES----
Yes/No NO----

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the Laboratory
Manager or the Manager's designee, as verified by the following signature.

aature:

Date:

Name:

Title:

COVER PAGE - IN

Thomas R. Cole

Data Reviewer II

SW-'f46



•

•

•

CompuChem
a Division of Liberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

INORGANIC CASE SUMMARY NARRATIVE
SDG#5635

PROTOCOL # SW-846

The indicated Sample Delivery Group (SDG) consisting of one (1) water sample was received into the
laboratory management system (LIMS) on January 28, 2005 intact and in good condition with Chains of
Custody (CaC) records in order. Sample ID's reported in this data package are noted by the receiving
department on the cac if they differ from those listed by the samplers on the cac.

The sample was analyzed for total antimony, arsenic, beryllium, cadmium, chromium, copper, lead,
manganese, mercury, nickel, selenium, silver, thallium, and zinc using analytical methods delineated in
SW-846 (Third Edition)-Update III.

SAMPLE IDs:

Customer IDs and correlating laboratory IDs are listed on the cover page.

INSTRUMENTAL QUALITY CONTROL:

All calibration verification solutions (ICV & CCV), blanks (ICB, CCB), and interference check samples
(ICSA & ICSAB) associated with this data were confirmed to be within SW-846 allowable limits.

SAMPLE PREPARATION QUALITY CONTROL:

The sample preparation procedure verifications (LCSW & PBW) were found to be within acceptable
ranges and all field samples were prepared and analyzed within the contract specified holding times.

MATRIX RELATED QUALITY CONTROL:

No matrix quality control samples were prepared and analyze in this case.

The laboratory manager or his designee, as verified by the following signature has authorized release of the
data contained in this hard copy data package.

Thomas R. Cole
Data Reviewer II
February 10, 2005



r:;AMPLE JD CLIENTlD COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

%3..01 SF-2·(J.S-I.O 1/2SIlOOS 1/28/200S 2/10/2005 ** HSL
ME1'ALS=Sb,As.Be,Cd.Cr.
Cu.Pb,Hg.Ni,Se,Ag,1'I,Zn

S DRY WEIGHT DloyWeight
S MS6010VAR MI~TAL60 lOB VAftlABLE SOIL

I

S MS7471HG MERCURY ONLY 7471A SOIL I

563402 SF-3-0.5-1,0 1/25/2005 1/2812005 2/10/2005 HSL
ME1'ALS=Sb,As,Be,Cd,Cr,
Cu,Pb,Hg,Ni,Se,Ag,Tl,Zn

S DUYWEIGIIT DloyWeight
~

S MS60JOVAR METAL 60 lOB VARIABU: SOIL
s l\·1S747I HG MERClIRY ONLY 7471 A SOlL

563403 SF-4-0.5-1.0 1125/2005 1128/2005 2/10/2005 HSL
METALS=Sb,As,Be,Cd,Cr.
Cu,Pb.Hg,Ni,Se.Ag,1'1.Zn

S DRY WEIGHT Dry Weight
S MS6010VAR METAL 6010B VARIABLE SOIL
S MS7471HG MERCURY ONLY 747M SOIL

563404 SF·5·0.5·I,O 1125/2005 1/28/2005 2/1012005 HSL
ME1'ALS=Sb,As,Be,Cd.Cr,
Cu,Pb,Hg,Ni,Se,Ag,1'I,Zn

S ORYWEIGHT DryWeigbt
S MS6010VAR METAL 6010lJ YARIABJ.E son.
~ MS747IHG MERClJRY ONLY 7471A SOIL

563405 SF-90-0.5-I.O 1/2512005 1/28/2005 2110/200S HSL

IME1'ALS=Sb,As,Be,Cd.Cr.
Cu.Pb.Hg,Ni.Se,Ag.TI.Zn

S DRY WEIGHT Dl'yWeight
S MS6010VAR METAL601.0BVARIABLE SOIL
S MS747JHG MERCURY ONLY 7471A SOIL

563406 SF-G-0.5-1.1 1/2S/2005 1/28/2005' 2/10/2005 **USE FOR QC"'* HSL
METALS=Sb,As,Be,Cd,Cr.
Cu,Pb,Hg,N i,Se,Ag,1'I,Zn

S DRYWF.IGHT DIJ' Weight
S MS60IOVAR METAL 60 lOB VARIABLE SOIL
S QC5-6010 QC-6010B METALS SOIL

S MS7471HG MERCURY ONLY 7471A SOll.
S QCS-747tHG QC-7471 HG SOIL

•

•

,.

CompuChem

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5634 Account: BB&L

SDG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Page 1 of1

Project: SUTTON STEAM

QC Type: CLIENT SPECIFIC MS/MSD

Friday. January 28, 2005

4



•
CompuChem

t

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5635 Account: BB&L

SDG-Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: SUTTON STEAM

QC Type: CLIENT SPECIFIC MS/MSD

SAM PLE ID CLIENT ID COLLECT
DATE

RECEIVE
DATE

DUE
DATE

COMMENTS

563501 EB-012505 1/25/2005 1/28/2005 2/10/2005 **REQUJRES 3030C PREP
FORHSL
METALS=:Sb,As,Be,Cd,Cr,
Cu,Pb,Hg,Ni.Se,Ag,TI,Zn

•

•

W MW61110VAR

W MW7470HG

Page 1 of1

METAL 60 lOB VARIABLE WATER
MERCURY ONLY 7470A WATER

5



• CompuChem
a Division of Liberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

DATA REPORTING QUALIFIERS FOR INORGANICS

On Form I, under the column labeled "c" for concentration qualifier and "Q" for qualifier, each result is flagged with the specific data
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Fonn I for each analyte.

The C (concentration) qualifiers used are:

U: This flag indicates the analyte was analyzed for but not detected. This reported value was obtained from a reading that
was less than the Instrument Detection Limit (IDL). The IDL will be adjusted to reflect any dilution and, for soils, the

percent moisture.

B: This flag indicates the analyte was analyzed for and the reported value was obtained from a reading that was less than the
Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL).

The Q qualifiers used are:

E: This flag indicates an estimated value. This flag is used:

N: This flag indicates the sample spike recovery is outside ofcontrol limits:

1. When the serial dilution (a five fold dilution for CLP and a five fold dilution for SW-846 method 601OB) results are
not within 10%. The analyte concentration must be sufficiently high (minimally a factor ofSOX above the IDL in
the original sample).

• *. This flag is used for duplicate analysis when the sample and the sample duplicate results are not
within control limits.

•

The extensions:
D:
S:
SD:
L:
A:

Method Codes:
P:
CV:
CA:

D, S, SD, L. A, added to the end ,of the client ill represent as follows:
matrix duplicate
matrix spike
matrix spike duplicate
serial dilution
post digestion spike

ICPPLASMA
MERCURY COLD VAPOR AA
MIDI-DISTILLATION SPECTROPHOTOMETRIC

6



.ab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

EB-012505

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5635

Matrix (soil/water): WATER---------
Level (low/med): =LO.=.;W:.:.-__

% Solids: 0 . 0----

Lab Sample ID:

Date Received:

563501

01/28/05

Concentration Units (ug/L or mg/kg dry weight) : UG/L

[J flCAS No. Analyte IConcentration Q

7440-36-0 IAntimony \ 13.0 I I I p I
7440-38-2 IArsenic 2.1 \U I I p I
7440-41-7 IBeryllium 0.10 IU I I p I
7440-43-9 ICadmium 0.30 \U I I p I
7440-47-3 IChromium 0.60 IU \ 1 p 1
7440-50-8 ICopper 1.4 IB I I p I
7439-92-1 ILead 1.6 IB I I P I
7439-97-6 IMercury 0.10 IU 1 I cv I
7439-96-5 IManganese 0.24 IB I I P \
7440-02-0 INickel 0.80 IU I I P I• 7782-49-2 ISelenium 2.7 IU \ 1 P 1
7440-22-4 ISilver 0.80 IU I I P I
7440-28-0 IThallium 3.0 IU I I P I
7440-66-6 IZinc 20.6 I I I P I

•
Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN SW-846



•
SW-846

3

BLANKS

Lab Name: .:::C.=OMP:.=.,U.::.C=:H:=;E=:M:=.- _ Contract:

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 5635

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg) : UG!L------
Initial
Calib. Continuing Calibration Preparation
Blank Blank (ug/L) Blank

Analyte (ug/L)
1 3 MC C 2 C C C

Silver 0 . 8 U I 0 . 8 U

Manganese 0.2 U I 0.2 U

_T_h_a_l_l_i_um -+- 3_._01_U--+I ;;;..;...;;..J 3.0 U
Zinc 1.21u I 1.6 B

Mercury 0.100 U I 0.100 U

I Nickel O. 81 U I O. 8 U

Selenium 2.7 U I 2.7 U

I_An_t_i_m_o_n.::.y__-; 4_._21_B-+-I 7-7- ~:__---3-.~2--i-B_1-__-'--'---'-~-~
I_Ar_s_e_n_i_c -i- 2_._11_U-+-I ~ 2.1 U

I_B_e_ry"""'-l_l_i_um__-; O_._ll_U-+-I____ 0 . 1 U

I_C_a_dm_i_um -; 0_._31_U-+-I__--.;;.~.L_.L_ ---J'__ 0_._3--i-U_-H-__--::;..;.;;;;.;~'_____I

I Chromium -0. 61 B I 0 . 6 U

I_C_o...;;p...;;p_e_r -; 0_._41_u-+-I 7-7- ~:__--__:_0-.-4--i-U_-H-__---"-;;....::..:~'----:
I Lead 1. 31 U I 1. 3 U

•
Form III - IN SW-846



•
SW-846

7

LABORATORYCONTROLSAMWLE

Lab Name: ~CO:::::MP=-:U::.::C"",H:=E""M,-- _ Contract:

Lab Code: LIBRTY

Solid LCS Source:

Aqueous LCS Source:

Case No.:

HIPUR

SAS No. : SDG No.: =.5.:::.;63::.:5==-- _

.
Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R

Antimony 6000.0

Arsenic 1000.0

Beryllium 500.0

Cadmium 500.0

Chromium 1000.0

Copper 2500.01

Lead 300.01

Mercury 3.01

Manganese 1500.01

• Nickel 4000.0\

Selenium 500.01

Silver 1000.01

Thallium 1000.01

Zinc 2000.01

•

5890.08 I 98.2 I
1008.64 1100 . 9 I

511.421102.31

468.42 I 93.7 1

954.02 I 95.4 1

2413.54 I 96.5 I
281.381 93.8 I

2. 76 1 92.0 I

1461.371 97.41

3728.60 I 93. 2 1

501. 94 1100 . 4 1

969.88 I 97.0 1

887.34 I 88.7 I
1852.63 I 92. 6 1

Form VII - IN q\ SW-846



SW-846

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)•Lab Name: =C;.::;O;:,:MP::.;::U;.::C;.:;H=E:=.M=-- _ Contract:

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 5635-------
ICP ID NUIllber: =P~4!-- _

Flame AA ID NUIllber:

Furnace AA ID NUIllber:

Date: 01/15/05

•

.comments:

Wave- Back-
length CRQL IDL

Analyte ground
(ug/L) (ug/L) M

(nm)

Antimony 206.84 10 2.1 P
Arsenic 189.04 10 2.1 P
Beryllium 313.04 5 0.1 P
Cadmium 226.50 5.0 0.3 P

Chromium 267.72 10 0.6 P

Copper 324.70 5 0.4 P
Lead 220.35 3 1.3 p

Manganese 257.61 10 0.2 P

Nickel 231.60 40 0.8 P

Selenium 196.03 5 2.7 P

Silver 328.07 5 0.8 P

Thallium 190.86 10 3.0 P

Zinc 206.20 20 1.2 P

Form X - IN JO. SW-846



SW-846

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)

•Lab Name: =C:=O~MP::..:::U:..::C~H::E::M::.... _ Contract:

Lab Code: LIBRTY

rcp ID Number:

Case No. : SAS No.:

Date: 01/15/05

SDG No.: 5635-------

Flame AA ID Number: V..:!-=3~ _

Furnace AA ID Number:

Wave- Back-
Analyte length ground

CRQL IDL
(ug/L) (ug/L)

M
(run)

Mercury 253.70 0.20 0.10 CV

•

• Comments:

Form X - IN I ,



Data for sample collected from the Progress Energy-Sutton site in North Carolina during February 2005
were reviewed for quality assurance/quality control compliance. The data report from CompuChem, Inc. of
Cary, North Carolina was reviewed. Included in the review are data from the following sample delivery
groqp (SDG): 5674. The following summarizes the findings ofthe QNQC review:

BBL

Re: Data Review

Date: 3/21/2005Scott Davies

BLASlAND, BOUCK & LEE, INC.
engIneers & scIentists

From: Dennis Capria

To:

•

• One data set was reviewed, including 11 water sample 1 equipment blank.

• • Samples were analyzed for following:

Analysis Method

Metals EPA SW-846 6010B
Sulfate EPA 375.4
Chloride EPA 325.2
TOC EPA 415.1

All samples were analyzed within the method-specified holding time.

• Matrix spike (MS) and laboratory duplicate analyses was performed on the sample location MW
16. The MS recovery of thallium exhibited a recovery less than the control limit. All associate
thallium sample results were qualified as estimated. The laboratory duplicate analysis of
chromium exhibited a relative percent difference (RPD) greater than the control limit. All
associated sample results were qualified as estimated. All other MS recoveries and laboratory
duplic~te RPDs were within control limits

All reported laboratory control sample recoveries were within control limits.

•
• Several target analytes were detected in the method blanks within this SDG. Associated Sample

results of Thallium and Zinc less than the blank action level, associated sample results of Thallium
and Zinc data have been qualified as non-detect.

• No calibration data was provided.

4597R.doc
Page 1 of2



•

•

The data were presented in a reduced deliverables format. Therefore, only a limited data review could be
performed. Since no raw data were provided, no verification of compound identification and quantitation
could be performed.

Other than for the deviations noted in this review, the reported data quality is within method specifications
and the data is considered accept~ble for use as reported by the laboratory.

4597R.doc
Page 2 of2



EPA S.ANl?LE: NO.

SW..a46
wI-

INORGANIC ANALYSES DATA SHEET

Case No.:

•
Lab NanlE!: C;:::.O::MI?U=..;::;.;CREM=:::.:. _

Lab Code: LlIilRTY

,Matrix (soil/water): W,_A_T..;;.E...R _

Level flow/mad): =LO.::::.i'W:.:..-__

% Sol:ids: 0 • 0"-----

Contract:

SAS No.:

Lab Sample m:

Date Received:

MW-13

SDG No. : 5~74
.........-----

567406

02/03/05

,I

Concentration Units (ug!I. or mg/kg dry weight) : t!G/L

CAS 1"0. Analyte !concentra1::icm l. c I Q MI
7:449-38-.2, A:r~eniq I 99.1 I I p I

•

7440-70-2
7440-47-3

7440-50-8

7440-:28-0
7440-66-6

Color i3efor,,~ COLORLESS

ICalcium
IChronUum
ICopper

ITha1li.um

IZinc

Clarity Before:

I

JD
laO

125000 I IIp
Q.90 !U .J*'1 I P

Texture:

•
Color After: COLORLESS

Colllttlents:

Clari ty After~ CLEAR Artifacts:

Fo:rm I - .IN S1V2846



•• SW-846
..+

JNORGANIC ANALYSES DATA Sl!EET

MW-13D

Case No.:

Lab Name: ::::;CO;:;::Ml?=.U::::.;C:::;.:HEM=::.- _

Lab Code: LIBRfi

Matrix (soil/water): WATER-----------
Level (low/med): ;::LOW.;:;o:.:. _

% Solids: 0.0
---,,;-......,;,-

Contract:.;

SAS No.:

Lab Sample IO:

Date Reoeived:

SOG No.: ::.,5.;;.07.:..4.:..- _

567407

02/03/05

Concentration Units (ug/L OJ:" mg/kg dry weight.) : tfG/L

CAS No. I Analyte Concentration Ie Q IM I
7440-3$-2 IArseni.c 3.6 IU I l? I

e·

•

7440-70-2

7440-47-3

7440-50-$

7440-28-0

7440-06-6

Color Before: COLORLESS

Color Mter: COLORLESS

CQllIl:llent:s:

ICalciUlll

IChromium

ICopper

IThaUi.um

I·zi.nc:

Clarity Before:

Clarity After:

10

CLEAR

84400 I 1 I p

0.90 !U }4 ..1 I p

!texture:

Artifacts:

Form I - IN S'fe846



•
SW.;846

-1-

lNO:RGANIC'M~ALYS:ES DATASHEET

MW-14

Case No.:

Lab Name: :::C~OMl?=.;l:J:::.:'C~HEM=~ _

Lab Code t LIBRTY

Matrix (soil/water): ~TE~
;.;;;...;;.;..,,;;.;;.;....--------

Lovel (lowlme<;\):LoW==.:.. _

% Solids: 0.0----

Contract:

$AS No.:

Lab Sa1I\ple :tD:

Date Received:

SDG No. : :;5.:;67.:...4~ _

567401

02/03/05

•

Concentration Units (uq!L or ll:I9'/kg dry weight); roiL

I CAS No. I Malyte lconeentxation Ic Q ul
I 7440-:38-2 !kt'senic 9.6 IB p I
I 7440-70-2 ICalcium 34100 I p I
I 7440-47-3 IChromium 0.90 IU !r* J p I
17440-50-6 ICoppex: 0.59 \13 1 I p J
I 7440-28-0 \:rhallium ~/J..,.fi~J~ \J.J I p I
I 7440-66-6 JZinc ~O .~ l!'l U I p I

•

Color Be:fore: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLOUDY

CLOUDY Artifacts:

FomI-IN



•
SW-846

-1-

INOl<CANIC ANALYSES DATA SHEET
EPA SAM1?LE NO.

MW-1S

Case No.:

Lab Name: .=C.:;;OM1?::.:;::..U;::.CE=EM=· _

)jab Code: LIB1.tTY

Contract:

SAS No .. : SOG No.: 5674
;;;...;.....;....----

MatI:ix (so:i.l(water): WATER------'------
~vel (lo·.dmed); ::;:L.:;;OW:..:.-__

Lab Sample :ro:
Date Received:

567408

02/03/05

%- Solids: 0.0
,.;..;.,.;..;.--

ConcentI:aUon Un~ts (ug/x. or mglkg d:i:y weight): UG!L

CAS No. Analyte Concentration Ic I Q IM I
7440-38-2 Arsenic 44.0 ! I I P I

0.90 IU it,r I P
0.50 \U" ! P

63400 I I I P

l'Xhalli.um

lUna.

IcalciUll\

ICopper

IChromiUir1

7440-66-6

7440-50-8

7440-47-3

7440-28-0

744Q-70-2

Color Before; COLORLESS Clarity Sefore: CLOUDY Texture:

Color After: COLORLESs Clarity After: CLOUDY Artifacis:

•
Col\1lnents:



SW-846
~l-

INORGANIC ANALYSES DATA SHEET

Case No.:

•
Lab Na11le: ;;C~OM1?U;:.=.;;;.C.;;;HEM= _

!;ab Code: LIBRTY

Matrix (soi.l/water): WA--,O'XE_R _

Level (low/mad): =L.;;;.OW:.:.-__

t Solids: 0.0----

Contract:

SAS N'o.:

Lab Sample it>:

Date Reoeived:

MW-15I>

SDG No. : 5.674------
567409

02/03/05

I

•

Concentration Uni ts (ug/L or tag/kg dry weight) : UG/L

CAS No. I Analyte Iconoentration Ic I Q MI
7440-38-2 !Arsenie I 3.6 IU I p I

I 7440-70-2 !Cdeimn I 35900 I I p I
I 7440-47-3 IChroJ!li'Uln ,. 0.90 IU F,r p I
I 7440-50-8 ICopl'e.r I 0·.50 IU'I , P I
I 7440-2$-0 !ThaU:i.= I 6.,2 JU. V j I" P I
I 7440-56-6 lzme J CAD ..1.3-6 )B I () I P I

'.
Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLE.ll.:R Texture:

Artifacts:

li'orm r - IN



•
SW~g46.·: "

"~a-

INO'RGANIC ANALYSES1)ATA SHEET

Ca$~ No.:

La.k> Na:n'1El: :::CO.::::MP=-U~C~HE'M=~ --:.__..;...._

Lab Code: LXBR'mC

Matr1.x (so±l/water): WA'J:ER---------
Level (low/medj: ::::.LO:::;W:.:.-__

% Solids: _0.......0 _

Cont:.:act:

SAS No.:

tab Sample 1D:

SOG No.:

567404

02/03/05

: 2:8-020205,

5674

Concentration Units (ug/L orlllg!kg dry weight) : UG/L

•

•

CAS No.

7440-38-2

7440-70-2
7440-47-3

7440-50-8

I 7440-28-0

I 7440-66-6

Colo::: BGfore: COLORLESS

Color After: COLORLESS

Comments:

lInalyte

Arsenic
CaloiUlll.

IChrond.Ulll.

ICopf>er

JThalliUlll

IZinc

Clax.ity Be£ore:

Cla;t'ity After:

Concent:.:ation

3.6
104

0.90

0.50

13.0

CLEAR

CLEAR A3:tifacts :

Ji"o:r:m I - IN S}it846



•
SW*846

~.1-

INORGANIC ANALYSES DATA SHEET

MW-20

Case N'o.:

Lab N'ame: C;:::.O;:;.:Ml?=.;O'::.;C~H:EM==-- _

Lab Code: LIBR'.rY

Matrix (soiJ./water): 'WATER
..;.;.;,;;;......,;;......,--------

LeveJ. (low/mad): ;LO.;;;..iW,,-__

'/; Solids: q.O..;;..;.,-----

Contract:

$AS N'o.:

Lab Sample :ro:

Date Rece.ived:

SDG No.: 5674--------
567410

02/04/05

Concen'tration units (ug/I. or lng/kg dry weight): O'G/L

CAS No. 1U\aJ..yte Icon~enuation
'\ c I Q MI

7440-3$-2 1u'sen.ic I 3.6 10' I P I

•

•

7440-70-2

7440-47-3

7440-50-8

7440-28-0

7440-66-6

Color :Before: COLORLESS

Color After: COLORLESS

Co=ents:

Icalcium
IChromium

,1 Copper

IThalHum
IZinc

Clar:i.ty Before:

Clarity Mt:er:

CLEAR

79900 I I I P

0.90 10' JC ,1' I I?

6.2 10' ~QI I P

A:r:t.i£acts:

Form I - IN



·'
SW-846

~\t-

iNORGANIC ANALYSES DATA $BEET
EPA SAME'LE NO.

,t-:!W-20D

case No.:

Lab Nall\El:O.:::;OMl?==..U=.;CHEM==- _

Lab Co<ie: LIER.TY

Matrix (soil/water): ~~~~R.~ ___

Level (low/med): 1.O=iW~__

% Solids: 0 . 0----

Contraot:

SAS No.:

Lab Sample ID:

Date Received:

SOl; No.: 5674------
567411

02/04/05

concentration Onits (ug/L or JtIg!kg dry weight) : UG!L

CAS No. I Analyl:e IConcentration IC
Q

M I
7440-38-2 lArsenic , I 3.6 \U P I

I 7440-70-2 Ica1cium I 65300 I ! I l? I
I 7440-47-3 IChromiu:m I 0.90 IU L:Y','''} I p I

•

7440"'50-8
7440-2$-0
74.40-66...6

Color Before: COLO:RLESS

ICopper
!'l'hallium

IZin~

C,lar!ty :Before: CLEAR

1.1 IE I

21. 9 J II }

Texture:

p

p

Color J\.£ter: COLORLESS

Comments:

Clarity Afte:J:': Artifacts:

.' Form I - IN



•
SW-846

-1-

INORGANIC ANALYSES DATA SHEET
EPA SAM1?LE NO.

MW'-90

Case No.:

:tab Name:C;::;OMJ?=::,;;U:.;C:;;HEM='=----" _

Lab Code: LIBRTY

Ma~ix (soil/water): 'WAT;eR.;.;;.;;;=,.;"...------
Level (low/mEld): L:OW;;:;''''-........_

"Solids': 0 •0----

Contract:

SAS No.;

L~ Sample In:

Date Received:

SDG No.; 5674------
567405

02/03/05

•

Concentration Units (ug!L or mg!kg d1:y weight): UG/L-
CAS No. Analyte Iconcentration Ic I Q

1
14

1
7440-38-2 Arsenic I 103 1 I ! p

7440-70-2 ICalci:um I 129000 I I I P

7440-47-3 IChromium I 0.90 !U 115 I p

7440-50-8 ICopper I 0.50 IU'I I p

7440-28-0 IThal1:i.um I 6.2 IU If, ( I P

7440-66-6 IZinc laO ~1\) I p

•

Color Before: COLORL:SSS

Color Aftei:': COLOIU,;ESS

Co=ents:

Cla-rity Before:

Clar.it:.y After;

Fo=I-IN

Texture:

Artifacts:

S~846



•
SW-846

-1-

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

MN-91

Case No.:

Lab Name: .;;.COMl?U=;;..;;..;C""H'EM=;;;.... _

Lab Code: LIBR1'Y

Matdx (soil/water); WATtR---"'-----"""--
Level (low/med): :::LO:::;.iW:.:...__

% So~ids: 0 .0----

Contract:

SAS No.;

Lab Sample IO:

Oai:e aece.ived:

SOG No.:

567412

02/04/05

5674

Concentration Units (ug/.L 07: mg/kg d:r:y weight) : 'OG!L

CAS No. I Analyte Concentration Ic I Q M I
7440-38-2 Ifl.:csen;ic 3.6 1'0 I 1? i

•

I 7440-70-2

I 7440-47-3

I 7440-50-8

I 7440-28-0

I 7440-66-6

ColO7: Before: COLORLESS

Color After: COLORLESS

!Chromium
jCopper
IThallium
IZino

Clarity Be:fore:

Clarity After;

CLEAR

CLEAR

8-4200 I I I 1?

0.90 !'O V1 I l?

2.6.-2-1 "I;) I p

Texture:

Artifacts;

•
COlMlents:

ii'Or.tll.:r - IN ~846



• SW..846
~1~

IN'ORGANXC ANALYSES DATA SHEET
EPA SAMPLE NO.

Case No.:

La):) NamQ: C...O;:;.:Ml?:=..;U::-.;:C::.:HEM==-- _

x.ab Code: LIBRTY

Matl::.ix (soil/water): WATER--'-------
Level (low/l1l~d): ...LO...'W _

II, Solids: 0.0----

Contract:

SAS No,:

Lab Sample :ro:
Pate Received:

SOG No.: 5674------
567402

02/0S/05.

Concentration Units (ug/L or mg/kg di:-y weight) : UG!L

CAS No. Analyte Concentration C Q HI
7440-38-2 Arsenic 3.6 U P I

•

7440-70-2
7440-47-3
7440-50-8
7440-2e-o

Color Before: COLORLESS

Color Aftfn': COLORLESS

ICalcium
IChromi~

IZinc

Clarity Befo't'e:

Clar!1:.y After; CLEAR

5390 lip

6. 9 IJLI.N V JJ P

23.01 Iv Il?

Artifacts:

•
COllllllents:

Fo:rm.I-:rn S¥t846



, SWw846
-1-

INORGANIC ANALYSES DAT~ SHEET
EPA sAMi>r;.E: NO.

Case NQ.:

Lab Name: ::;CO;::::IMl?=.;U::,.:C:::.:H:::S:;:;M::-. _

Lab Code: LI13R'rY

Mat.ri-x <soil/water): WATER
;,..;.,;....;,.;........._----

LQvel (loW/_d): LO=W-=--__

tis Solids: 0.0
...:....;..;;....--

Contract:

$AS No.:

Lab Sample 1P:

Date ReceiVQd:

soc;. No. : .;.5.;;.67.;.4.;;.... _

567403

02/03/05

Conoentration Units (ug/'L or tug/kg dry weight) : UG/L-
"CAS No. Analyte ConCQntration C Q HI

7440-38-2 .A:f:senic 4.3 13 !' I
7440-'10-2 ICa1.oium I 33700 I I I J? I

I 7440-47-3 \ Chromium I 0.90 IU V:j 1 l? I

•

•

7440-50-8
7440-28-0
7440-66-6

Color ae£ore: COLORLESS

O:>lor i\£ter: COLOlUiESS

Conunants:

ICopper
IThallium

] Zinc

Clarity Be£ore:

Clarity A£tGr:

Form :r - IN

0.50 IU I I l?

35.3 I ~ ,t I l?

Texture:

1u:tifacts:

sy.s846



• USEPA - CLE'

lA-!l'l
INORGl'INIC ANIU.YSrS Dl\TA SHEET

EPA SAMPLE NO.

t1N-14

Lab Name: .:::C~O~~~P:..:U:::.;C::::HE::::~~Mt..- _ Contract: PROGRESS______

tab Code: CompuChe Case No.: PROGRESS NAAs No.: 500 No.: t:ROGRESS 1.1:

Matrix: (soil/water) WATER

Level: (low/med) .:;:L""OW"'----__

% Solids; ~O~.~O _

Lab sample XD: ~5~6~7~40~1~ ___

pat~ Rece~ved: ~O~2~/~03~/~2~O~O~S~ ___

•

Concentration trni'ts (ug/L or mg/kq dry weight): mg/L

Cf;$ No. An~ly1;e c:oncentration C Q H

300.0-CL Chloride 46.2
300.0-S04 Sulfate 9.B7
415.1-Toe Toe 14.0

-

•

Color Before:

Color After:

Comments:

Cladty Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

2



• USZl?A - CLl'

lA-IN
INORGANIC ANALYSrS DATA SHEET

EPA SAMPLE NO.

MW-16

LAb Name: .:::co~t::;~l?~U~C:::.:H:;E::;M~ _ Contract: PROGRESS

Lab Code: comeuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E;

Matrix: (soil/water) WATER

Level: (low/med) -=::L.:::.OI\:.:...'__

~ Solids: O~.O~ _

Lab Sample ID: :::.56::::.7:..;4~O;.:-;2~ _

Date Received: 02/03/2005

•

Concentration Units I ugJ1 or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 21.4
, "300. 0-S04 Sulfate 25.2

US .1-l'OC TOC 6.63

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity flfter:

fORM lA-IN

Tell:tute:

Artifacts:

ILM05.2

3



• l.l\-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name.: .:::COl;::;M::.l:':;.;U::.:C:::ll;.::l!::::;l1:...- _ Contract: PROGRESS

Lab Cod",; CompuChe Case No·.: PROGRESS NRM No.: SDG No.: PROGRESS E

Matrix: (soil/water} i'1ATER

Level: (low/mad) I:,o:::;l<1::.....__

% Solids: ~o~.o~ __

Lab Sample to: ~5~67~4~O~3:...- ___

Date Received: ;02~/~O:;.;3~/~2~0~O~5~ ___

•

Concentration Units (ugfL or mg/kg d~y weight): mg!L

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 76.4
300.0-S04 . Sulfate 128
415.1-TOC TOC 3.41 J

-

•

Color Before:

Color After:

Comments:

Clad ty .adore:

Clarity After:

FORN lA-IN

Texturo:e:

Artifacts:

ILM05.2

4



• crSEPA - eLI?

lA-IN
INORGANIC ANALYSIS DATA SHEET

El?A SAMPLE NO.

EB-020205

Lab Name: ~COIc:::;M~P~.U::.:C~H~E::.:H,--- _ Contract: PROGRESS

Lab Code: ComouChe Case No.: PROGRESS NRAS No.: SPG No.: PROGRESS E

Hatrix: (soil/water) WATER

Level: (low/mad) :LOW~ __

% Solids: ~O~.:!.O _

Lab Sample 10: :!.5.:::.67!..:.4~O::.;4,-- _

Date Received: ~O~Z~/~O~3J~2~O~O::.:5~ ___

•

Concentration Units (ug/L or mg/kg dry weight): .:::rng",/o..:L::..-_

CAS. No. An,alyt~ C~:>n.cen1;ratior C Q M

300.0-CL Chloride 2.00 U
300.0-504 Sulfate 5.00 U
4IS.I-TOC 'tOC 5.00 U

-.
- -

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM IA-:IN

Texture:

Artifacts:

ILMOS.2

5



• USEPJ» ..,. CLF

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: =C~~~M:.PU:::.;C::::H~E=t-:-.l _ Contract: ~SOGRESS

Lab Code: COffil:>uChe Case No.: PROGRESS NMS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) ~L~OW~ _

% Solids: ~O~.~O~ _

Lab Sample ID: ~5~67~4~O~5~ _

Date Received: :::.0.::21..J~0:.;3/~2=.;O::.:O::::5::...... _

•

concentration Units (ug!L or mg/kg dry weight): ~~

CAS No. lmalyte Concentration C Q M

300.0-CL ChIo.ride 3.14
300.0-504 Sulfate 8.00
415.1-'I'OC TOC 2.91 J

--

Color Beiore:

Color After:

Comments:

Clarity Before:

Clarity After~

Texture:

Artifacts:

---------------------------------~~...-.

• FORM lA-IN ILlIf05.2

6



• OSEPA - eLi?

11l.-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MW-13

Lab NIl.lUe: ;::C;::O:.::,M?U:::.:::;C::;:f!::,:E::;;H::-. _ Contract: P~OGRESS

Lab Code: COl\1t:luChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Natrix: (soilhlater) WATER

L~vel: (low/med) =LO~w~· __

% Solids: ~O~.O~__

Lab Sample 10: ~5:.:::6.:..74:!.O~6::- _

Date Received: ~O~2~/~03~/~2~O~O~S~ ___

•

Concentration Units (ug/L or. mg/kg dry weight}: mgj~

CAS No. Analyte C¢ncent:ration C Q M

300.0-CL Chloride 3:11
300,.0-S04 Sulfate 8.82
41S.1-TOC TOC 5.00 U

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORH IA-IN

Texture:

Artifacts:

ILMOS.2

7



• USEPA - CLP

lJ:l.-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMl?LE: NO.

NW-13D

Lab Name: .::;CO;::;M:;:;P::..;U::,.:CH=E::.;N:..- _ Contract: PROGRESS

Lab Code: CompuChe case No.: PROGnESS NRAS No.: SOO 'No.: PROGRESS E

Matrix: (soilh,.ater) ~_

Level: (low/mad) =.LO!:;'.:\!.:,.iI__

% Solids; 9~.~O~ __

Lab Sample 1D: .::,5;::.67:-4:.::0:..;.7 _

Date ~eceived: ~O=:?!..,/~03::./!..,2=.O~O~5~ _

•
"

Concentration Units (ug/L ,or mg/kg dry weight); ~/L

CAS No. Analyte Concentration c Q M

300.0-cr. Chloride 154
300.0-S04 Sulfate 141
415.1-TOC :rOC 9.28

"

Color Before:

,Color After:

Comments.:

Clarity Befo:::e~

Clarity After:

T~ture:

Ar~ifacts:

• ';:'. C

--"-----------,-----_....._-,-----------,----..,.---+,",",---,..,---,..--..--

• Fo.'It."l lA-IN . lLM05.2

8



• OSEPA - eLl?

lA-IN
INORGANIC ANALYSl;S DATA SHEST

EPA SAMPLE NO.

HW-13D

Lab Name; .::::C.::::.OM:.:..::...l?tJ~CH:::::.:::E~M:- _ Contract: PROGRESS

.Lab Code: Cornl:>uChe Case No.: PROGl:'\ESS NRAS No.: SOG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) !!.O::;;li"--__

% SoUds: 0.,;:.0 _

Lab Sample 1D: .::..5~67~4~O~7 _

Date Received: ~O;2~/,;:.03_J~2~O~O_5~ ___

•

Concentration Units (ug/L or mg/kg dry weight): mg,,,,/:..;:Lo.-_

CAS No. A.'1alyte Concentration C Q M
300.0-CL . Chlodde 154
300.0-504 SulfatB

. .
141

us. I-TOe TOC 9.28

, ..

--

Color Be'fore:' _

Color l'l.fter:

Comments:

Clarity Before:

Clarity After:

'.l'ext1;u:e:

Artifacts:

--'-.....:--.-..:-------.;...;.-------_._------------

• FORM lA-IN IUi0S.2

9



• USE1?A - eLl?

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MW-15

Lab Name: .:::C:.::;OM==..PU;:;,;C;;;;HEM:,:",""'- _ Contract: PROGRESS

Lab Code: ComouChe Case No.: PROGRESS NRAS No.: SOG No.: !t:tOGRESS E

Matrix: (soil/water) WATER

Level: Clow/med} =:L~OW:.:.-__

% Solids: ~O~.~O _

Lab Sample 1D: ~5~67~4~O~a~ _

Date Received: ~O~2~/~03~/~2~O~O~5~ ___

•

Concentration Units (ug/1. or mg/kg dry weight): mg/!.

CAS No. Analyte Concent..ration C Q N

300.0-CL Chloride 2.84
300.0-504 Sulfate 16.8
US.I-TOC TOC 13.'1

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM IA-!N

Texture:

Artif<lcts:

ILM05.2

10



• USBPA - CLl?

lA-!N
I~ORGANrc AN~LYS!S DATA SHEET

EPA SAMPLE NO.

HN-15D

Lab Name: .::;Cot>='P:..;O::;.;C::;:H.:.:E:,:.H:...... _ Contract: PROGRESS

Lab Code: ComouChe Case No.: PROGRESS HAAS No.: SDG No.: PROGRESS .E

l>latr,tx: (soil/water) WATER

Level: (low/med) ~L~OW~ _

% Solids: ~O~.O~ __

Lab Sample 1D: ~5~67~4~O::;.;9~ ___

Date Received: ~O=Z~/O::;.;3::;.;/~2::;.;O~O~5'__ ___

•

Concentration Units (ug!L or mg!kg dry weight): mg~

C'f,S No. Al'l~lyte. Concentration C Q 1'1"
300.0.-CL Chloride 5!l.7
300.0-$04 .Sulfate '74.5

.415.1-TOC Toe 3.99 J

Color Before:

Color i\fter:

Co.'1\rnents:

Clarity Before:

Clarity After:

Texture:

Artifact.s:

------------_._-----------------------_.

• ILMOS.2

11



• OSE?A -eLl?

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLl!: NO.

.Lab Name: .;::c;;::a::.:M=-PU;;;.C~H~EM:::..:.. _ Contract: PROGRESS

:Lab Code: CompuChe Case No.: PROGRESS NR.l\S No.: SDG No.: PROGRESS E

Matrlx: (soil/water) ~m.TER

Level: (low/med) =LO~¥~~ __

~ Solidst O.~.O~ __

Lab Sample ID: ;::.5;::.67.;...4.:.;1::.;0"-- _

Date Received: 02/04/2005

•

Concentration Units (ug/L or mg/kg dry weight): m=g~/~L~__

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 2.35
300.0-504 Sulfate 44.7
US.l-TOC TOC 5.27

-

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

'X'exture:

Artifacts:

ILl-lOS .2

12



• OSEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

'E1>A SAMPLE: NO.

Mi'l-20D

Lab NamEr: .:::C;::O:.:M~P;;;:..U=CH~· E:;::M:.:- _ . Contract; PROGRESS

Lab Code: CompuChe C.ase No.; PROGRESS NRAS No.: SOG·No.: PROGRESS Ii:

t1atrix: (soil/water) WATER

Level: (low/med) L:::.O::;;~::..l__

% Solids: =o~.O~ __

Lab Sample 1D: =S.:::.67~4:.::1:.::1,---- _

Date Received: ~O~2~/;;;:..0~4~/:::.20~O~5~ __

••

Concentration Units (ug!L or mg/kg dry weight): mg/L

CAS No. Ane:J,.yte Concentration C Q M
300.0-CL Chloride 68.7
300.0-S04 Sulfate 96.8
415.1-TOC TOC 9.08

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity Atter:

Fomol lA-IN

Texture:

Artifacts:

!LM05.2

13



• OSE1?A - eLl:

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

~W-91

Lab Name: .::C..:;OM=.:.:::..PtJ::;;C::::.:rc:.::IE:::.~:.- ~_ Contract: PROGRESS

Lab Code: CompuChe Case ~o.: PROGRESS NRAS No.: SOG No.: PROGRESS E

Matrix: (soil/water) WATER

t.evel: (low/mad) .=;LO.::"W"--__

% Solids: ~O.::.'O~ __

Lab Sample ID: .::;5..;;:6...7.;..41""2:::.- _

Date Received: ~g2=J~O~4~/~2~O~O~5~ ___

•

Concentration Units (ug/L or fig/kg dry weight): mg/L

CAS No. A.')alyte Conc~ntration C Q M

300.0-CL chloride 2.0S
300.0-S04 Sulfate 43.5
415. I-TOe TOC 5.51

-

•

Color Before:

Color After:

Com.'1lents:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

!LM05.2

14



•
CompuChem

a division of Liberty Analytical Corp.

17-Feb-05

SCOTT DAVIES

BLASLAND, BOUCK & LEE, INC.

3700 REGENCY PARKWAY

CARY, NC 27511

Subject:

Report of Data-Project:

Attn.: SCOTT DAVIES

PROGRESS Workorder: 5674

•

•

Enclosed are the results of analytical work perfoffiled in accordance with the referenced

account number.

This report covers samp1e(s) appearing on the attached listing.

Thank you for selecting CompuChem for your sample analysis. If you should have

questions or require additional analytical services, please contact your representative at

1-800-833-5097.

Sincerely,

m~,1w+
CompuChem

A Division of Liberty Analytical

Attachment

TOTAL NUMBER

OFPAGES~

501 Madison Avenue, Cary, NC 27513 Tel: 919-379-4100 Fax: 919-379-4050



• CompnChem, a division of Liberty Analytical

Hsn ClientID Wordorder Matrix Account Project Report

567401 MW-14 5674 W BB&L PROGRESS

567402 MW-16 5674 W BB&L PROGRESS

567403 MW-16D 5674 W BB&L PROGRESS

567404 EB-020205 5674 W BB&L PROGRESS

567405 MW-90 5674 W BB&L PROGRESS

567406 MW-13 5674 W BB&L PROGRESS

567407 MW-I3D 5674 W BB&L PROGRESS

567408 MW-15 5674 W BB&L PROGRESS

567409 MW-15D 5674 W BB&L PROGRESS

567410 MW-20 5674 W BB&L PROGRESS

567411 MW-20D 5674 W BB&L PROGRESS

567412 MW-91 5674 W BB&L PROGRESS

•

•
Tuesday. February 15, 2005



•

•

•

NOTICE!

CompuChem's Wet
Chemistry reports have a new

look.

Please contact your
CompuChem Project
Manager if you have

questions.



• Wet Chemistry Notice

WO NO._-d-0--!!<b:-.!?'-1t('--- _ Case/SDG 5&1 Lf

The C (concentration) qualifiers used in this report are:

J = The reported value was obtained from a reading that was less than the reporting limit but
greater than or equal to the MDL.

U = The analytical result was less than the MDL.

The Q qualifiers used in this report are:

N=

*=

Spiked sample recovery is not within control limits.

Duplicate analysis not within control limits:

Notice:

CompuChem's wet chemistry reporting policy is consistent with the current US EPA contract
laboratory program (CLP) inorganic statement of work (SOW) ILM05.2/ILM05.3 requirements.

• The SOW requires a set number of decimal places for the Forms 3,.5, and 6. For this reason,
more decimal places may be reported on these forms than were found in the raw data.

The SOW requires the RPD and %R values to be rounded to the nearest whole number on the
Forms 5, 6, and 7.

Additional Comments:

Date•

I certify that this data package and these test results comply with the requirements ofNELAC
and CompuChem's QA Program unless otherwise indicated. The laboratory manager or
designee has authorized the release of this data package and any associated electronic
deliverables, as verified by the following signature.

Signanrre lf4=-'-
1



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: .:=C:.:::O:.::.:M~P.::U.::C::;H~E:::.M~ _ Contract: PROGRESS

EPA SAMPLE NO.

MW-14

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =::L::;:O.:,:.W _

% Solids: .::.0..:..• .::.0 _

Lab Sample ID: .::.5.::.6..:..7.:.4°..:..1=- _

Date Received: .::.0=2~/..:..03=_/~2=_0=_0=_5=__ _

•

Concentration Units (ug/L or mg/kg dry weight): m~g~/=::L__

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 46 .• 2
300.0-S04 Sulfate 9.87
415.1-TOC TOC 14.0

•

Color Before:

Cblor After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

2



•
USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MW-l6

Lab Name: ;:C:;:O:.::M:::.P...:::U...:::C::::H::::E:.:M'---- _ Contract: PROGRESS

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L:;:O~W _

% Solids: ~O~.~O _

Lab Sample ID: .:::S..:::6:.:.7~4..:::0.:::2 _

Date Received: .:::0=2~/..:::0.:::3~/=2..:::0..:::0.:::S _

•

Concentration Units (ug/L or mg/kg dry weight): =m2g~/=L__

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 21.4
300.0-804 Sulfate 25.2
41S.1-TOC TOC 6.63

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILMOS.2

3



•
USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MW-16D

Lab Name: .::C:.::O:::M~Pc.::U:..::C::;H:,:E::::M::.- _ Contract: PROGRESS

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L~O~W _

% Solids: .::O~.~O~ __

Lab Sample 1D: .:::5~6..:...7..:.4:::.03::::..- _

Date Received: ~O~2~/~O.:::3~/~2~O.:::O.:::5 _

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 76.4
300.0-S04 Sulfate 128
415.1-TOC TOC 3.41 J

I

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

4



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: .:::C::::O::.:M:.::.P.:::U.:::C~HE=:M==- _ Con~ract: PROGRESS

EPA SAMPLE NO.

EB-020205

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) ~L~O~W _

% Solids: .:::O~.~O _

Lab Sample 10: .:::5~6...:.7-=-4.:::.0.::..4 _

Date Received: .:::0.:::2~/.:::0.:::.3~/2~0~0~5~ _

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 2.00 U
300.0-S04 Sulfate 5.00 U
415.1-TOC TOC 5.00 U

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

5



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: c:;.Cc:::0.=;Mo::Pc:::Uc:::C:.:;Ho::E:.:;M=-- _ Contract: PROGRESS

EPA SAMPLE NO.

MW-90

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) ;;;;.L~OW",,--__

% Solids: ;;;;.0~,c:::0 __

Lab Sample ID: ~5~6~7~40~5~ _

Date Received: ~0=2~/~03~/~2~0~0~5~ _

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 3.14
300.0-S04 Sulfate 8.00
415.1-TOC TOC 2.91 J

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM IA-IN

Texture:

Artifacts:

ILM05.2

6



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: .::C~O~M:=.P.:::U.:::C~H.=:EM~ _ Contract: PROGRESS

EPA SAMPLE NO.

MW-13

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =Lc.:::;O;;.W _

% Solids: :::.O~.~O _

Lab Sample ID: :::.5~6.:..7...:.4::.0::.6 _

Date Received: :::.O=2~/~0=3~/=2~0~0~5~ __

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 3.11
300.0-S04 Sulfate 8.82
4l5.1-TOC TOC 5.00 U

......

•

Color Before:

Color After:

Comments:

Clarity B.efore:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

7



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

• Lab Name: ~C:.:::O~M:=.P~U;:;:.C::;HE~M~ _ Contract: PROGRESS

EPA SAMPLE NO.

MW-l3D

Lab Code: CompuChe Case'No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) .::L""O.:.:;W _

% Solids: ~O...:.,~O _

Lab Sample ID: ~5..::6:...:.7...:.4~O:...:.7 _

Date Received: ~O=2~/~O~3~/2~0~O~5~ _

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 154
300.0-S04 Sulfate 141
415.l-TOC TOC 9.28

..~

•

Color Before:

" I ,Color After:

. ~. Connnents.:

Claritr Befo:::e:

Claritr After:

FORM lA-IN,

Texture:

Art;ifacts:

ILM05.2

8



USEPA - CLP

lA-IN
INORGANIC ANALYSIS: DATA SHEET

• Lab Name: .:::C:;:O~M:::.P.,:::U.:::C~H=EM:::..... ~.-=-. Contract: PROGRESS

'EPA SAMPLE NO.

MW-13D

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/wate.~) WATER

Level: (low/med) LOW' ,

% Solids: .:::0..:::;.. .,:::0 __

L~!? .Sample 10: ..:::;.5
7
6..:...7..:,.40;:..7"'-- _

Dat~·Rece!ved: ~02!03/20d5"

•

Concentration Units (ug/L or mg/kg dry weight): ~m~g..:...I..:::;.L__

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 154
300.0-S04 Sulfate

. ,

141
415.1-TOC TOC 9.28

..

,.•

Color Before:' ------
Color Afte~:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

9



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: .;:Cc;:O.:..:M=-P.:::.U.:::.CH~E=M=-=---- _ Contract: PROGRESS

EPA SAMPLE NO.

MW-15

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L.:::.O~W _

% Solids: .:::.0..::.. .:::.0 _

Lab Sample ID: .:::.5..::.6..:..7-=..40.::...8::...- _

Date Received: ~O~2~/..:..03..:../~2..:..0..:..0..:..5..:.._ _

•

Concentration Units (ug/L or mg/kg dry weight): m~g~/L=- _

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 2.84
300.0-S04 Sulfate 16.8
415.1-TOC TOC 13.7

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

10



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

• Lab Name: .;:C:.;:O::.;M:.::P.::U.::C::.;H:=E:::M:.-.- _ Contract: PROGRESS

EPA SAMPLE NO.

MW-15D

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L~O~W _

% Solids: ~O~.-=O __

Lab Sample ID: .:::5:..:::6..:..7.:=.4~O=-9 _

Date Received: ~O:=2~/.::O-=3~/_=2:.;:O:.::0:.::5~ __

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 54.7
300.0-S04 Sulfate 74.5
4l5.1-TOC TOC 3.99 J

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

11



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• Lab Name: ..=C..::.O;:.;:M.;;..P.;;..UC.;;..H;:.;:E;:.;:M:..:-. _ Contract: PROGRESS

EPA SAMPLE NO.

MW-20

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L-=O~W _

% Solids: ..=0..::.•..=0 __

Lab Sample ID: ..::.5..::.6..;..7-=41_0 _

Date Received: -=0=2~/~0~4/~2~0~0~5~ _

•

Concentration Units (ug/L or mg/kg dry weight): m~g~/L=-__

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 2.35
300.0-S04 Sulfate 44.7
415.1-TOC TOC 5.27

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2

12



USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET

• Lab Name: ,::C:,::O:::.;M::;.P..:::U..:::C:::HE=M _ Contract: PROGRESS

EPA SAMPLE NO.

MW-20D

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) 'WATER

Level: (low/med) ~L~O~W _

% Solids: ~O~.~O __

Lab Sample ID: =.5..:::6..:..7.::.4;:;.11=-- _

Date Received: .:::0~2~/~0~4~/~2:.:::0:.:::0:.:::5~ __

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M

300.0-CL Chloride 68.7
300.0-S04 Sulfate 96.8
415.1-TOC TOC 9.08

•

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM lA-IN

Texture:

Artifacts:

ILM05.2
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USEPA - CLP

lA-IN
INORGANIC ANALYSIS DATA SHEET• .Lab Name: ..=C-=O.::.;M:::;P-=U-=C.::.;H:.::E.::.;M:.-. _ Contract: PROGRESS

EPA SAMPLE NO.

MW-91

Lab Code: CompuChe Case No.: PROGRESS NRAS No.: SDG No.: PROGRESS E

Matrix: (soil/water) WATER

Level: (low/med) =L~OW",,-__

% Solids: .::.;0.::.;. .::.;0 __

Lab Sample ID: .::.;5..:.6..;..7..:.4;:;.12=- _

Date Received: ;0=2~/~0~4~/=2~00~5~ _

•

Concentration Units (ug/L or mg/kg dry weight): mg/L

CAS No. Analyte Concentration C Q M
300.0-CL Chloride 2.08
300.0-8.04 Sulfate 43.5
41S.1-TOC TOC 5.51

•

Color Before:

Color After:

Comments:

Clarity Before:

Cladty After:

FORM lA-IN

Texture:

Artifacts:

ILMOS.2
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•
USEPA - CLP

3-IN
BLANKS

Lab Name: .::C:.::O~M:.=P;.;:U:.::C:::.H:.=E::::.M=-- _ Contract: ::.P.=:R~O:.::G~R:::E:.::S:.::S:.....- _

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Preparation Blank Matrix (soil/water): WATER

SDG No.: PROGRESS E

Preparation Blank Concentration Units (ug/L or mg/kg): mg/L

Initial
Calibration continuing Calibration Preparation

Blank (ug/L) Blank (ug/L) Blank

C 1 C 2 C 3 C C M
Analyte
TOC 0.180 J

•

• FORM III-IN ILM05.2
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•
USEPA - CLP

3-IN
BLANKS

Lab Name: .::C:::O;:.;M:.=P-=U::,:C:::;HE=M:.- _ Contract: =P.=:R~O:.::G~RE=S:::S~ _

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Preparation Blank Matrix (soil/water): WATER

SDG No.: PROGRESS E

Preparation Blank Concentration Units (ug/L or mg/kg): mg/L

Initial
Calibration Continuing Calibration Preparation

Blank (ug/L) Blank (ug/L) Blank

C 1 C 2 C 3 C C M
Analyte
Chloride 0.000 U
Sulfate 0.000 U

•

• FORM III-IN ILMOS.2

16



USEPA - CLP

5A-IN
MATRIX SPIKE SAMPLE RECOVERY

• Lab Name: .::C;.::O.::.;M:.;:P..::U..::C;::H=E;::M _ Contract: PROGRESS

EPA SAMPLE NO.

MW-l6MS

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Matrix: (soil/water) WATER

% Solids for Sample: .::0'::0.::0__

Concentration Units (ug/L or mg/kg dry weight): mg/L

SDG No.: PROGRESS E

Level: (low/med) =L~O~W~__

Control Spiked Sample Sample Spike
Limit Result (SSR) Result (SR) Added (SA)

Analyte %R C C %R Q M
Chloride 80-120 55.2000 21.4000 40.00 84
Sulf.ate 80-120 63.6000 25.2000 40.00 96

Comments:

• FORM VA-IN ILM05.2

17



USEPA - CLP

SA-IN
MATRIX SPIKE SAMPLE RECOVERY

• Lab Name: ..=C..::;O.:..:M:=.P..::.U..::;C.:..:H:::EM=-=- _ Contract: PROGRESS

EPA SAMPLE NO.

MW-16MSD

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Matrix: (soil/water) WATER

% Solids for Sample: ..=0..::.. ..::.0__

Concentration Units (ug/L or mg/kg dry weight): mg/L

SOG No.: PROGRESS E

Level: (low/med) ~L~O.:..:W _

Control Spiked Sample Sample Spike
Limit Result (SSR) Result (SR) Added (SA)

Analyte %R C C %R Q M
Chloride 80 120 54.3000 21. 4000 40.00 82
Sulfate 80-120 63.5000 25.2000 40.00 96

Comments:

• FORM VA-IN ILM05.2

18



USEPA - CLP

5A-IN
MATRIX SPIKE SAMPLE RECOVERY

• Lab Name: .::C:.::O~M:.::.P..:::U..:::C~H~E.:::M,-- _ Contract: PROGRESS

EPA SAMPLE NO.

MW-16MS

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Matrix: (soil/water) WATER

% Solids for Sample: ~O~.O~_

Concentration Units (ug/L or mg/kg dry weight): mg/L

SDG No.: PROGRESS E

Level: (low/med) ;:::Lc:::O.:..;W__

Control Spiked Sample Sample Spike
Limit Result (SSR) Result (SR) Added (SA)

Analyte %R C C %R Q M
TOC 75-125 57.4000 6.6300 50.00 102

Comments:

• FORM VA-IN ILM05.2
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USEPA - CLP

SA-IN
MATRIX SPIKE SAMPLE RECOVERY

• Lab Name: .:::C:.::O.:..:M:=.P..::U..::C:.:H=EM:.:...... _ Contract: PROGRESS

EPA SAMPLE NO.

MW-16MSD

Lab Code: CompuChe Case No.: PROGRESS NRAS No.;

Matrix: (soil/water) WATER

% Solids for Sample: 0.0

Concentration Units (ug/L or mg/kg ~ry weight): mg/L

SDG No.: PROGRESS E

Level: (low/med) ~L~O~W __

Control Spiked Sample Sample Spike
Limit Result (SSR) Result (SR) Added (SA)

Analyte %R C C %R Q M
TOC 75 125 57.3000 6.6300 50.00 101

Comments:

• FORM VA-IN ILM05.2

20



USEPA - CLP

7-IN
LABORATORY CONTROL SAMPLE

• Lab Name: .::C:.::O:.:.M:::P:...:U:.::C:.:H:::E:::M~ _ Contract: =P~R~OG~RE~S~S~ ___

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Solid LCS Source:

Aqueous LCS Source: ~N~A~ __

SDG No.: PROGRESS E

Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R
TOC 50.0 51.50 103

•

• FORM VII-IN ILM05.2

21



USEPA - CLP

7-IN
LABORATORY CONTROL SAMPLE

• Lab Name: .=C:.::Oc;::M:.=P..:;U..:;C:.:;H:.=E:::.M=-- _ Contract: =P.=:R~O:::G~R~E~S:::S~ _

Lab Code: CompuChe Case No.: PROGRESS NRAS No.:

Solid LCS Source:

Aqueous LCS Source: ~N~A~ __

SDG No.: PROGRESS E

Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R
Chloride 25.0 23.40 94
Sulfate 50.0 49.00 98

• FORM VII-IN ILM05.2
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2. L2

L2~

1 1.3

1 I 3
( l I 3
L l [ 3

~ ILL 3
3 I , 1 3

:3

3 I I I 3

3
3

3

l

l

r

Uof
Time Matrix bottles gDateFieldlD

~-

5'.l~/UD5

5:1117403

CHAIN OF CUSTODY=== CompuChem 501 Madison AJi;); Q ""7 i-=C~o.=un;.;.;'e;:;.r_-.- --l==== a division of Liberty Analytical Corp. Cary, NC 2751~~ -f §l ~A:.::ir:.:::bi:::::n~N:.:::o'~-:---:--:-::----;~ -l

, ·,._.._.r. -_ ",- .\lC,-'~'"~;<"""" "'.', > ~- ~.,-'" ••••-~, , ••-~~?n.~:,;2;;;,~1~~~,~.}a:,!:;;~,,_._--":'lO;"~~~~~~:'~""~~\'~"~;;j"""'-=~'ii~~. . ~sr.JlC1f~-l'~~·~!r.", -- 'V-· ....~~~,:.;,:~'1!L ......'!o.~<b ••_~_~~ ..li;~~~.;~,""=¥ ~A.":rJl';,~,,"1.!~,~ ~ wa;.~~A!-1.~~:\Jo~''''''''''J1- ')'~"r,. ~ §l'!O:'"r ';:7.Q7.I"il',;J;"~_""'~,=*.:t. >, •

Company Name Pr~cct NameJ) IJ J J GW - Ground water
j---::(j:,,;&:=,/~T::::!:::"'~C=-- -J-:1-:...I~J:...I..::IO"-l--A-..!..l".!.-J~=~~I~I~r.:..(4(o;;...~"I..:..I\\.;;,!55~~£':..:..:::eo"')~l!r/~__--1tf_ (5 C'l WW - Waste water
Address Sampling Location f f ~ "i SW - Surface water
3700 ,R4-'7e..,e.\I'" A"",Y 5"'1-"'" NO W,'IIO\I'MI-o.., JJ<:.. 5.,.f-hM, Sft:AWl ,01.",1- :: l't'l ~ SO-Soil/Sediment

1'::C~ity~~-=-~'-=-'7St!l~tt'-e-'--':':-""'l,f-=.Zi:-P~':"":';;;""':-'----t=T':';urn:<"ar=-=o""u~nd:-"t':'Jiim""fe~'+"""';;;"":='-'-'-=-'--=-=::':">"'=""':;:';":'''---1~ ~ (W') TB - Trip Blank

C..",y f'J<:- ~7SI1 5t"I'\~.d. .. ~ ~ RI-Rinsate
~Pr-=o=~e:::llct~l!(on-ta-c-t--.L-.A-:;"'--~..L.=::"':":------Jf=-B-atc-::h""'Q""'c"'o-r~Pr..Loj~ec:':'tS~pe":;c""'ifi"'IC~?I:-:f"::'"Spe---""cifi"::'"lc-.w""'h-::ic.,...h-::S-am-p-Ie-::ID.....?:----l i :f 1 WP - Wipe

1-::-:--_c:-=5ec>=~)t+-:...~':,,~ilC="',:,::I'~::":~:::"- +----__:__=_:~-""""'_:____:_~'___~""'_--_l!".c :;:;: a -Other
Phone # Are aqueous samples field filtered for'metals? Y orIN> ~ ......\J
~11..!-1..,.."'1.:.;:"~'1_~rt~5...;..~--')(a...:..:.17 _1_~~_....,--_~=---c~_·...,..,....,..-~:__If~ ; r-
S3~;;'~L;~ ru...:.-~ .,.-~-:-'-Ar-:-e_hi_gh_rc-on-c-en-tr_rat-ion-s-ex-pe"'1c-ted_?_Y_Or_N_?_If_Y_CS_,W_h_iC_h_ID_<_S)_?--i! ~ ~ @

Collection Number of Preserved Bottles ~ ~ ~
1--....;.:.::::.:.:::.;::~.;=~=T=----1~.. r -:; 0

'<t::t: c.:i ~

~ ~ ~ t~ \A {:

/J

Sample UnpackedByr-T....... J n ~ 'f Cyanide samples checked tor sulfide & chlorine,?}.Q{W
Sample Order Entry Bv: 111" /l D,.,:j(")VUu •.Jvt-- 625 & Pnenol samples checked fo~ cnlorine? Y o(NtJ.

Relinquished by: Date!rime: Received byifh.A. V IJ~ .,..,. _ DatefT'ime:).~.?4 Q I "IJ '
Subcontact? Y or N Ifyes. where? Custody Seales) intacd Y\o;-'N On Tee" ~ or N Cooler Temp: ~~ q ·C
Samples stored 60werdate report mailed at no extra charge. • '-' Wffite & Yellow copy to lab • Pink copy for customer •



N2 005007
"'l ·of- ~.

Paec -.r:f:-

AirbiIlNo.

Courier

Sampling Complete? Y or ffi
."", ' ~ -" , -, ..-- ~ : ~~m~1::'i;r~;\(f~:7;:& ~i:f~~~~®1~fi

501 Madison Ave.

CHAIN OF CUSTODY

Cary, NC 27513
Phone: 919·379-4100 Fax 919-379-4040

-~- _~~-@;f~!W;!~~Je!~~~~~,.~~ -_.' ~, ,~ "':'.';'" .=-. __ r~~tt~~~~~~~~~~". ~'j~ ~ "~_a •

iii CompuChem
; a division of Liberty Analytical Corp.

GW . Ground water
WW - Waste water

SW - Surface water
SO - Soil/Sediment

TB - Trip Blank
RI- Rinsate

WP· Wipe
O· Other

1.3
I 3

I "'3
I :3

I
I 3
(3

I 3

I 3

#of

Time Matrix bottles ~DateField ID

Mw-/'3
Mw-,3 ()

Companh~~e Pr.,2iect Name III

nl~L. 'r; <:. rAf)X -rh'dell f~I'~~ ';o'\(.'/1r/ un ~~
Address,o Sa~plingLocation ' j ,_ ~

'3700 Re,c_y k""y S"'i+~ t'tO \J'JW;I'\..~t\ ,.r.~~ 5h-. ~.,f- - 0
CitY. state I Zie. Turnarou..tl time ~ ~
c.~-I''I rx:.. til,SI/ ."u ~"'..dtt,.d :! ~

ProjectCon~ Lk\li e-5 Batch QC or Project Specific'! If Specific, which Sample 1O? ~ ~

Phone # Are aqueous samples field filtered for metals? Y orfN\ I- ~
"'i-t{'lf~ff5). ,(17 ........ ~ ~

r.::-"'-':-7-:;-=--';";";::~-':.:..!-L.-_------I-:-"';"";""';-----:--::----:-:::"-:-:-~-::--"';"";""';-=-:-::--t 1- 2.
Samj!lfr'~ Name Are high concentrations expected? Y or N'! If yes, which ID(s)? """'I

(5-I"fl>'\ l....oo/i .,.,..... i .2-:........:....----------.--.l...--.-'----..,---.---------l! ..3
Collection Number of Preserved Bottles _ .......

"- (
~ .!
./\-:e

~~

I

/J /
•. 1.,.,- ~ v ::rtafff!~"',' ~",,'!'i".f, Ul'i't~~~r1_,~~;f~i;~E~~~,', '~~t, .a

_U_B".~L-<.-.-"_ _
Samp1eOrderEntryBy:'/, IlIJn Ai.. ~lI,J-k'"

Samples Received in Good onditionu or N I
Ifno, explain:
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CompuChem

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5674 Account: BB&L

SDG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: PROGRESS

QC Type: CLIENT SPECIFIC MS/MSD

•

fSAMPLEID CLIENTID COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

5<,7401 MW-14 2/2/2005 2/312005 2116/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn.Ca.
RPT BY 601O**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR METAL6010BVARIABLE WATER
W VVW300.l1-.1 300.0 ICWATER OPTION.1
W WW415.1TOC TTLORGNCCRBN (TOC) 415.1 W

567402 MW-16 2/2/2005 2/3/2005 2/16/2005 **USE FOR QC**REQ'S
3030C PREP RPT HSL
MTLS=As,Cr,Cu,TI,Zn,Ca.
RPT BY 6010n RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR METAL 6010B VARIABLE WATER
\\' WW415..1TOC TTLORGNC CRBN (TOC) 415.1 W
W WW300.0-1 300.0 IC WATER OPTION 1

567403 MW-16D 2/2/2005 2/3/2005 2/16/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR MI<:TAL 60 lOB VARIABLE WATER

W ·WW300.0-1 300,0 ICWATER Ol)TlON 1
W WW415.1TOC TTL ORGNC CRBN (TOC) 415.1 W

567404 EB-020205 2/2/2005 2/3/2005 2116/2005 REQ'S 3030C PREP RPT
HSL. MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC"*

\\' MW6010VAR METAIJ 60l0B VARIABLE WATER

'" WW300.0-1 300.0 IC WATER OPTION 1
~I WW415.lTOC TTL ORGNC CRBN (TOC) 4]5.1 W

567405 MW-90 2/2/2005 2/3/2005 2/16/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca.
RPT BY 601O**RPT
SULFATE;CHLORlDE
AND TOC**

•
Page 1 0'2 Friday, February 04. 20Q5
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•
CompuChem

a' division of Liberty Analytical Corp•

WORKORDER SUMMARY REPORT
Workorder: 5674 Account: BB&L

SDG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: PROGRESS

QC Type: CLIENT SPECIFIC MS/MSD

•

~AMPLE JD CLIENT ID COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

W WW415.1TOC TTL ORGNC CRBN (TOC) 415.1 W

\" MW6010VAR METAL 6010B VARIABLE WATER
W WW300.0-1 300.0 IC WATER OPTION 1

5674116 MW-13 2/2/2005 2/3/2005 2116/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As.Cr,Cu,TI,Zn,Ca.
RPT BY 60 IO**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR METAL601OBVARIABU~WATER
W WW300.0-1 300.0 IC WATER OPTION 1
W WW415.lTOC TTL ORGNC CRBN (TOC) 415.1 W

567401 MW-13D 212/2005 213/2005 2116/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr.Cu,TI,Zn,Ca.
RPT BY 6010**RPT
SULFATE;CHLORlDE
AND TOC"*

W ·WW415.1TOC TTL ORGNe CRBN (TOC) 415.1 W
W MW60tOVAR MI!:TAL 6010B VARIAULE W4TER
W WW300.0-1 300.0 IC WATER OPTION 1

567408 MW-15 21212005 2/3/2005 2116/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr.Cu.TI,Zn.Ca.
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR METAL6010B VARIABLE WATER
W WW300.0-1 300.0 IC WATER OPTION 1
W WW415.lTOC TTL ORGNt: CRBN (TOC) 4,15.1 W

567409 MW-15D 212/2005 213/2005 2116/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,T1,Zn,Ca.
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

W WW415.lTOC TTLORGNC CRBN (TOC) 415.1 W
W MW6010VAR METAL 6010B VARIABLE WATER
W WW300.0-1 300.0 Ie WATER OPTION 1

•
Page 20f2 Fn'day. February 04. 2005
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17-Feb-05

CompuChem

•
I
a division of Liberty Analytical Corp.

SCOTT DAVIES

BLASLAND, BOUCK & LEE, INC.

3700 REGENCY PARKWAY

CARY, NC 27511

Subject:

Report of Data-Project:

Attn.: SCOTT DAVIES

PROGRESS Workorder: 5674

•

•

Enclosed are the results of analytical work perfonned in accordance with the referenced

account number.

This report covers sample(s) ..~ppearing on the attached listing.

Thank you for selecting CompuChem for your sample.analysis. If you should have

questions or require additional analytical services, please contact your representative at

1-800-833-5097.

Sincerely, "'-

~.~
CompuChem

A Division of Liberty Analytical

Attachment

TOTAL NUMBER

OF PAGES..3.3.-

501 Madison Avenue, Cary, NC 27513 Tel: 919-379-4100 Fax: 919-379-4050



• CompuChem, a division ofLiberty Analytical

Hsn ClientID Wordorder Matrix Account Project Report

567401 MW-14 5674 W BB&L PROGRESS

567402 MW-16 5674 W BB&L PROGRESS

567403 MW-16D 5674 W BB&L PROGRESS

567404 EB-020205 5674 W BB&L PROGRESS

567405 MW-90 5674 W BB&L PROGRESS

567406 MW-13 5674 W BB&L PROGRESS

567407 MW-13D 5674 W BB&L PROGRESS

567408 MW-15 5674 W BB&L PROGRESS

567409 MW-15D 5674 W BB&L PROGRESS

567410 MW-20 5674 W BB&L PROGRESS

567411 MW-20D 5674 W BB&L PROGRESS

567412 MW-91 5674 W BB&L PROGRESS

•

• Tuesday, February 15,2005



SW-846

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Case No.:

• Name: ...;C;...;O..;:.!MP=..;:U;...;C;...HE_M'-- _

Lab Code: LIBRTY

Contract:

SAS No.: SDG No.: "'5"'6""7..;,,4:...- _

SOW No.:

•

SW-846

EPA Sample No.

EB-020205
MW-13

MW-13D
MW-14
MW-15
MW-15D
MW-16
MW-16D
MW-16D
MW-16S
MW-16SD
MW-20
MW-20D
MW-90
MW-91

Lab Sample ID.

567404
567406
567407
567401
567408
567409
567402
59417
567403
59418
59419
567410
567411
567405
567412

Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes-were raw data generated before
application of background corrections?

Comments:

Yes/No YES----
Yes/No YES---
Yes/No NO----

I certify that this data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed
above. Release of the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the Laboratory
Manager or the Manager's designee, as verified by the following signature.

.ature:

Date:

Name:

~ /t ;M1J~·me,
COVER PAGE - IN

Thomas R. Cole

Data Reviewer II
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•

•

-CompuChem
a Division ofLiberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

INORGANIC CASE SUMMARY NARRATIVE
SDG#5674

PROTOCOL # SW-846

The indicated Sample Delivery Group (SDG) consisting of twelve (12) water samples was received into the
laboratory management system (LIMS) on February 3, 2005 intact and in good condition with Chain of
Custody (COC) records in order. Sample lD's reported in this data package are noted by the receiving
department on the COC if they differ from those listed by the samplers on the COC.

The samples were prepared by 3030C and then analyzed for total arsenic, calcium, chromium, copper,
thallium, and zinc using analytical methods delineated in SW-846 (Third Edition)-Update m.

NOTE: Thallium in the LCSW was found to be outside the control limits; however, no re-preparation was
possible for the samples.

SAMPLE IDs:

Customer IDs and correlating laboratory IDs are listed on the cover page.

INSTRUMENTAL QUALITY CONTROL:

All calibration verification solutions (ICV & CCV), blanks (ICB, & CCB), and interference check samples
(ICSA & ICSAB) associated with this data were confirmed to be within SW-846 allowable limits.

SAMPLE PREPARATION QUALITY CONTROL:

The above note modifies the following statement.

The sample preparation procedure verifications (LCSW & PBW) were found to be within acceptable
ranges and all field samples were prepared and analyzed within the contract specified holding times.

MATRIX RELATED QUALITY CONTROL:

The sample matrix spike, CCN = 59418 (MW-16S) and the sample matrix spike duplicate, CCN =59419
(MW-16SD) were found to be outside control limits for thallium. The reported concentrations are flagged
with an "N" on all associated Form 1 and on Form 5a.

SW-846 control limits for matrix spike recoveries are set at 75% to 125% ofthe analyte quantity added
unless original sample concentrations exceed the true values of these "spikes" by a factor of four or more.
In this case, affected analytes are not flagged even if recoveries are outside percentage recovery control
limits.

The sample matrix duplicate, CCN = 59417 (MW-16D) was outside control limits for chromium. The
reported concentrations are flagged with an "*" on all associated Form 1 and on Form 6.

2



•

•

••

SW-846 control limits for duplicate detenninations are +/- 20% Relative Percent Difference (RPD) for
concentrations greater than or equal to five times the PQL in both the original and duplicate samples, and
+/- the PQL for concentrations less than five times the PQL. The RPD is not calculated ifboth the original
and duplicate values fall below the IDL.

A five-fold serial dilution of sample, CCN =567402 (MW-16L) was perfonned in accordance with SW
846 requirements for ICP analysis.

The adjusted sample concentrations were inside control limits for the requested analytes.

SW-846 control limits for serial dilution are defined as a deviation less than or equal to 10% in the
dilution-adjusted concentrations from the original values for all analyte concentrations with values greater
than fifty (50) times their respective Instrument Detection Limit (lDL) in the original sample.

The laboratory manager or his designee, as verified by the following signature has authorized release ofthe
data contained in this hard copy data package. ~, U

Thomas R. Cole
Data Reviewer II
February 14,2005

3



#of
Dale Time Matrix bottlesFieldID

~ N2 0050Q6
CHAIN OF CUSTODY "--..pa~ec-Lo~ a=== CompuChem 501 Madison A.fif' .Q -:;:- Courier-==== a division of Liberty Analytical Corp. Cary, NC 2751i' ~ §l AiIbiU No.

• • . ',", • •• _. • ,,., ~., =. ~"'," Phon:: 919-37~.41 ~,. ~ i9~i7~9i-4i04OiJji-~-.~~,~_.Si~i~ln]1~iiI~l".ic:~om~,?D~11e~te~?~_ y~:~;~~~IN),,~,~.~_~.. ~.[!'!!j'~-~,.it'"
CI.3~1::c. F.4~;:ep~~'1 80'ltr.H f:,.~., tf_ ~ Cl ~'.a;,:~d:a~~:r

A~~~o R..."IIO'1& .... f1r""Y 5~"-k NO sl:t~.:~:tl:-" NCo 5~ s+~_ ,of.t,,-f- ! ~ ~ ~~--:~;:i:~:
City s~ie ( Zip Turnaround tilne J ~ ~ M TB - Trip Blank
C.~., fJ<- a..7SIl . St..II'\~.,c. L" ~ ~ RI-Rinsate

Project <!ontact •• .A Batch QC or Project S~cific? If Specific, which Sample ill? ~ :J ~ WP - Wipe
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Phone # Are aqueous samples field filtered for metal.? Y orflV ! ~

1/11 ... 'Ifl'- "5~ )(17 f J~ ':':r ,-.
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• •
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•



GW - Ground water
WW - Waste water

SW - Surface water
SO • SoiVSediment

TB - Trip Blank
RJ - Rinsale
WP- Wipe
O· Other
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~~
C'6

'"
t~ ~

,~ ~
"~("1
~

!~ ;: r::
f~ It)
-. 0 ~ .!I~

r"'"
\"\

\1- ( 4 \J
~ 4~

0
J\~ \-
~~ ~

I I '3
\ I 3

I I 3
t t .3

13
I 3
I 3

I 3

CHAIN OF CUSTODY
SOl Madison Ave.
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=== CompuChem=== a division of Liberty Analytical Corp.
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Samples stored 60 days after date report mailed at no extra charge. - Wl'iile &Yellow copy to lab • Pink copy for customer
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Courier

Airbitl No.
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ow - Ground water
WW • Waste water
SW - Surface water
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TB - Trip Blank
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•
CompuChem...

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5674 Account: BB&L

SOG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: PROGRESS

QC Type: CLIENT SPECIFIC MS/MSD

•

~AMPLEID CLJENTID COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

567401 MW-14 2/212005 2/3/2005 2/17/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 60 IO**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR I\lIETAL 601 OB VARIABLE WATER
W WW300.0-1 300.0 ICWATER OPTION]
W WW415.J.TOC TTLORGNCCRBN(TOC}4IS.1 W

567402 MW-16 21212005 213/2005 2117/2005 **USE FOR QC**REQ'S
3030C PREP RPT HSL
MTLS=AS,Cr,CU,TI,Zn,Ca,
RPT BY 601O**RPT
SULFATE;CHLORIDE
AND TOC"

W MW6010VAR METAL 6010B VARIABLE WATER
W WW415.1TOC TTL ORGNC CRBN {TOC} 415.1 W
W WW300_0-1 300.0 TC WATER OPTION 1

567403 MW·16D 21212005 2/3/2005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

W M\V6010VAR METAL 60 lOB VARIABLE WATER
W WW300.0-1 300.0 IC WATER OPTION 1
W WW41S.1TOC TTLORGNCCRBN(TOq415.1 W

567404 EB-020205 2/2/2005 21312005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca, .
RPT BY 601O**RPT
SULFATE;CHLORJDE
AND TOC**

W MW6010VAR METAL 6010B VARIABLE WATER

\" WW300.0-] 300.0 IC WATEROPTION I
W WW415.1TOC TTLORGNC CnUN (TOq 415.1 W

567405 MW-90 2/2/2005 2/3/2005 2/17/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca.
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

•
Page 10f3 Friday, February 04, 2005
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•
CompuChem

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5674 Account: BB&L
SOG-Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: PROGRESS

QC Type: CLIENT SPECIFIC MS/MSD

•

SAMPLE ID CLIENT ID COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

W WW415.1TOC TTL ORGNC CRBN (TOC) 415.1 W
W MW60lOVAR METAL6010B VARIABLE WATER
W WW300.0-1 300.0 Ie WATER OPTION 1

567406 MW-13 212/2005 213/2005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY601O**RPT
SULFATE;CHLORJDE
AND TOC**

W MW60JOVAR METAL 6010B VARIABLE WATER
VI' WW300.0-J 300.0 IC WATER OPTION J
W WW4JS.JTOe TTL ORGNC CRBN (TOC) 4'15.1. W

567407 MW-I3D 21212005 2/3/2005 211712005 R)?:Q'S 3030C PREP RPT
HSL
MTLS=As,Cr.Cu,TI,zn,Ca,
RPT BY 601O"'*'RPT
SULFATE;CHLORIDE
AND TOC"

W WW415.1.TOC TTLORGNC CRBN (TOC) 415.1 W
W MW6010VAR METAL6010B VARIABLE WATER
W WW300.0-1 300.0 IC WATER OPTION 1

567408 MW-15 21212005 213/2005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 601O**RPT
SULFATE;CHLORJDE
AND TOC"

W MW60JOVAR METAL6010B VARIABLE WATER
W WW300.0-1 300.0 ICWATER OPTION I
\\' WW415.1TOC TTLORGNC CRBN (TOC) 41.5.1 W

567409 MW-15D 21212005 2/3/2005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPTBY6010**RPT
SULFATE;CHLORIDE
AND TOC"

W WW415.ITOC TTLORGNC CRBN (TOC) 415.1 W
W MW6010VAR METAL 60l0B VARIABLE WATER
W 'WW300.0-1 300.0 IC WATER OPTION 1

•
Page 20f3 Friday. February 04, 2005
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•
CompuChem

a division of Liberty Analytical Corp.

WORKORDER SUMMARY REPORT
Workorder: 5674 Account: BB&L

SOG·Case: PROGRESS Status:

Report Style: COMPUCHEM STYLE 3 WITH EDD

Project: PROGRESS

QC Type: CLIENT SPECIFIC MS/MSD

•

~AMPLEJD CLIENT In COLLECT RECEIVE DUE COMMENTS
DATE DATE DATE

567410 MW-20 2/4/2005 2/4/2005 2117/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn,Ca,
RPT BY 6010**RPT
SULFATE;CHLORJDE
AND TOC**

W MW60lOVAR METAL 6010B VARIABLE WATER
W WW300.0-1 300.0 IC WATER OPTION 1
W WW415.lTOC TTL ORGNC CRBN (TOe) 415.1 W

567411 MW-20D 2/4/2005 2/4/2005 2/1712005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn.Ca.
RPT BY 6010**RPT
SULFATE;CHLORIDE
AND TOC**

W MWG010VAR METAL 6010B VARIABLE WATER
W WW300.0-1 300.0 ICWATER OPTION I
W WW41.5.1TOC TTLORGNC CRBN (TOC) 415.1 W

567412 MW-91 2/4/2005 2f4/2005 2/17/2005 REQ'S 3030C PREP RPT
HSL
MTLS=As,Cr,Cu,TI,Zn.Ca,
RPT BY 601 O**RPT
SULFATE;CHLORIDE
AND TOC**

W MW6010VAR METAL 601 OB VARIABLE WATER
W WW300.0-1 300.0 ICWATER OPTION I
W WW415.1TOC TTLORGNC CRBN (TOC) 415.1 W

•
Page 30f3 Friday, February 04. 2005
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• CompuChem
a Division ofLiberty Analytical Corp.
501 Madison Avenue Cary, NC 27513

DATA REPORTING QUALIFIERS FOR INORGANICS

On Fonn I, under the column labeled "c" for concentration qualifier and "Q" for qualifier, each result is flagged with the specific data
reporting qualifiers listed below, as appropriate. Up to five qualifiers may be reported on Fonn I for each analyte.

The C (concentration) qualifiers used are:

U: This flag indicates the analyte was analyzed for but not detected. This reported value was obtained from a reading that
was less than the Instrument Detection Limit (IDL). The IDL will be adjusted to reflect any dilution and, for soils, the
percent moisture.

B: This flag indicates the analyte was analyzed for and the reported value was obtained from a reading that was less than the
Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL).

The Q qualifiers used are:

E: This flag indicates an estimated value. This flag is used:

J. When the serial dilution (a five fold dilution for CLP and a five fold dilution for SW-846 method 6OIOB) results are
not within 10%. The analyte concentration must be sufficiently high (minimally a factor ofSOX above the IDL in
the original sample).

N: This flag indicates the sample spike recovery is outside ofcontrol limits:

•
*. This flag is used for duplicate analysis when the sample and the sample duplicate results are not

within control limits.

•

The extensions:
D:
S:
SD:
L:
A:

Method Codes:
P:
CV:
CA:

D, S, SD, L. A, added to the end of the client ID represent as follows:
matrix duplicate
matrix spike
matrix spike duplicate
serial dilution
post digestion spike

ICPPLASMA
MERCURY COLD VAPOR AA
MIDI-DISTILLATION SPECTROPHOTOMETRIC

10



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

EB-02020S

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER----------
Level (low/med): :;:L""O-'-'W _

% Solids: 0 . 0-----

Lab Sample ID:

Date Received:

567404

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No. Analyte Iconcentr~tion [] Q fl
7440-38-2 IArsenic I 3.6 IU I I p I
7440-70-2 ICalcium I 104 IB I I p I
7440-47-3 IChromium I 0.90 IU 1* I p I
7440-50-8 ICopper I 0.50 lu I I p I
7440-28-0 IThallium I 6.2 IU IN I P I
7440-66-6 IZinc I 13.0 IB I I p I

•
Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN S'f\t-846



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-13

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med) : L;;::.:::.OW.;.;.... _

% Solids: 0 . 0----

Lab Sample ID:

Date Received:

567406

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

[:]CAS No. Analyte Iconcentration Q

I~
7440-38-2 IArsenic I 99.1 I I I p I
7440-70-2 ICalci.um I 125000 I I I p I
7440-47-3 IChromium I 0.90 IU 1* I p I
7440-50-8 ICopper I 0.55 IB I I p I
7440-28-0 IThallium I 8.9 IE IN I p I
7440-66-6 IZinc I 9.9 IB I I p 1

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN STe846



• Lab Name: COMPUCHEM

SW-846
~1~

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-13D

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): W.;,;;A;.::T.=E.=R~ _

Level (low/med): =L""'OW.:.:- _

% Solids: 0.0----

Lab Sample In:

Date Received:

567407

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No. Analyte Iconcentration tJ Q

I~
7440-38-2 IArsenic I 3.6 IU I I p I
7440-70-2 /Calcium I 84400 I I I p I
7440-47-3 IChromium I 0.90 IU 1* I p I
7440-50-8 ICopper I 0.50 IU I I p I
7440-28-0 IThallium I 8.2 IB IN I P I
7440-66-6 IZinc I 18.3 IB I I p I

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN S1'6846



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contraot:

EPA SAMPLE NO.

MW-14

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med): =L:;:;OW=- _

% Solids: 0 • 0----

Lab Sample In:

Date Received:

567401

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG!L

CAS No. Analyte Iconcentration tJ Q fl
7440-38-2 IArsenic I 9.6 IB I I p I
7440-70-2 ICalcium I 34100 I I I p I
7440-47-3 IChromium I 0.90 /U 1* I p I
7440-50-8 ICopper I 0.59 IB I I p I
7440-28-0 IThallium I 6.2 IU IN I P I
7440-66-6 IZinc I 17.8 IB I I p I

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLOUDY

CLOUDY

Texture:

Artifaots:

•
Form I - IN Sf4846



• Lab Name: COMPUCHEM

SW-.846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-15·

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level. (l.ow/med): ;;::Lc::.0W-'-'- _

% Sol.ids: 0 • 0------

Lab Sample ID:

Date Received:

567408

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

IConcentration tJCAS No. Anal.yte Q rl
7440-38-2 IArsenic I 44.0 I I I p I
7440-70-2 ICalcium I 63400 I 1 I p I
7440-47-3 IChromium 1 0.90 IU 1* I p I
7440-50-8 ICopper I 0.50 IU I I p I
7440-28-0 IThal1ium I 6.6 IB IN I P I
7440-66-6 IZinc I 13.8 IB I I p I

•

Col.or Before: COLORLESS

Col.or After: COLORLESS

Comments:

Cl.arity Before:

Clarity After:

CLOUDY

CLOUDY

Texture:

Artifacts:

Form I - IN SY9846



SW-846
-1-

INORGANIC.ANALYSES DATA SHEET
EPA SAMPLE NO.

• Lab Name: COMPUCHEM Contract:

MW-150

Lab Code: LIBRTY Case No.: SAS No.: SOG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med): L=O.=.iW.:.:- _

Lab Sample IO:

Oate Received:

567409

02/03/05

% Solids: 0.0----
Concentration Units (ug/L or mg/kg dry weight) : UG/L

7440-50-8 ICopper I 0.50 IU I

7440-66-6 IZinc I 13.6 IB I

7440-70-2 ICaJ.cium I 35900 I I

7440-28-0 IThaJ.J.ium I 6.2 IU IN

I P I

I P I

I P I

I P I

f)
I P I

I P I

AnalyteCAS No.

7440-47-3 IChromium I 0.90 IU 1*

IConcentration [:] Q

1-:::-:-:-:--=-::--:---1-,-=---.:----1-
1
-----=--=-IU I7440-38-2 Arsen~c 3.6

.'

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

•
Comments:

Form I - IN Sf6846



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-16

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med): ",L","O..;.;iW _

% Solids: O. 0----

Lab Sample ID:

Date Received:

567402

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

ICAS No. Analyte Iconcentration I~I
Q fl

7440-38-2 IArseni.c I 3.6 IU I I p I
7440-70-2 ICalci.um. I 5390 I I I p I
7440-47-3 IChromi.um. I 0.90 IU 1* I p I
7440-50-8 ICopper I 0.65 IB I I p I
7440-28-0 IThal1i.um I 6.9 IB IN I P I
7440-66-6 IZi.nc I 23.0 I I I p I

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN S"7846



SW-846
-1-

INORGANIC ANALYSES DATA SHEET
EPA S1\MPLE NO.

MW-16D

• Lab Name:

Lab Code:

COMPUCHEM

LIBRTY Case No. :

Contract:

SAS No.: SDG No. : 5674

Matrix (soil/water): WATER
~--------

Level (low/med): =L:.;::O.:.,:W _

% Solids: 0 • 0----

Lab Sample 1D:

Date Received:

567403

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

I CAS No. Analyte \concentration tJ Q 17l
I 7440-38-2 IArsenic I 4.3 IB I I p I
I 7440-70-2 ICalcium I 33700 I I I p I
I 7440-47-3 IChromium I 0.90 IU 1* I p I
I 7440-50-8 ICopper I 0.50 IU I I p I
I 7440-28-0 IThallium I 8.0 IB IN I P I
I 7440-66-6 IZinc I 35.3 I I I p I

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN



.' Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-20

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med): =L::;.OW.:.:-. _

% Solids: 0 . 0----

Lab Sample :m:

Date Received:

567410

02/04/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No. Analyte Concentration M

7440-38-2 IArsenic 3.6 P

7440-70-2 ICalcium 79900 P

7440-47-3 IChromium 0.90 p

7440-50-8 ICopper 0.59 P

7440-28-0 IThallium 6.2 p

7440-66-6 IZinc 24.3 p

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

•
Form I - IN Sygs46



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

MW-20D

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674

Matrix (soil/water): WATER---------
Level (low/med): L=OW""- _

% Solids: 0 . 0----

Lab Sample ID:

Date Received:

567411

02/04/05

•

Concentration Units (uq/L or mq/kg dry weight) : UG/L

CAS No. Analyte Iconcentration I~I Q fl
7440-38-2 IArsenic I 3.6 IU I I p I
7440-70-2 ICalcium I 65300 I I I p I
7440-47-3 IChromium I 0.90 IU 1* I p I
7440-50-8 ICopper I 1.1 IB I I p I
7440-28-0 IThallium I 6.2 IU IN I P I
7440-66-6 IZinc I 21.9 I I I p I

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN



• Lab Name: COMPUCHEM

SW-846
-1-

INORGANIC ANALYSES DATA SHEET

Contract:

EPA SAMPLE NO.

_____MW_-_9_0 1

Lab Code: LIBRTY Case No.: SAS No. : SDG No.: 567~

Matrix (soil/water): WATER- .......-------
Level (low/med): L;;;;O.;;;.W'-'-- _

% Solids: 0 . 0----

Lab Sample ID:

Date Received:

567405

02/03/05

•

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No. Analyte IConcentration tJ Q

I~
7440-38-2 IArsenic I 103 I I 1 p I
7440-70-2 ICalcium I 129000 1 1 1 p 1
7440-47-3 IChromium I 0.90 IU 1* 1 p I
7440-50-8 ICopper 1 0.50 IU I I p I
7440-28-0 IThallium I 6.2 IU IN I P I
7440-66-6 IZinc I 16.4 IB I 1 p 1

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

FOrm I - IN S~846



• Lab Name: COMPUCHEM

8W-846
-1-

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

MW-9l

Contract:

Lab Code: LIBRTY Case No.: SAS No.: SDG No. : 5674

Matrix (soil/water): W_..;;:A;..:T=.;E=.;R:.::- _

Level (low/med): =Lc:;O,,-,W _

% Solids: 0 .0-----

Lab Sample ID:

Date Received:

567412

02/04/05

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No.

7440-38-2

7440-70-2

7440-47-3

7440-50-8
7440-28-0

7440-66-6

Analyte

IArsenic

ICalcium

IChromium

ICopper

IThalJ.ium

IZinc

Concentration

3.6

84200

0.90

0.91
6.2

26.2

M

p

p

p

p

p

.'

•

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before:

Clarity After:

CLEAR

CLEAR

Texture:

Artifacts:

Form I - IN S!2846



•
SW-846

3

BLANKS

Lab Name: COMPUCHEM======'-------------- Contract:

Lab Code: LIBRTY Case No.: SAS No.: SOG No.: 5674

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L

Initial
Continuing Calibration

.
Calib. Preparation
Blank Blank (ug/L)

Blank
Analyte (ug/L)

C 1 C 3 M2 C C C

I ArsenJ..c
Calcium

Chromium
Copper

Thallium
Zinc

3.61 U I
23.6 U I
-1.4 B

0.51 U I
6.2 U I
3.6 U

3.6 I U U

35.7 I B I
0.9 I U I

-0.8 I B IJ
7.4 I B I
3.6 I U I

3.600 I
93.287

0.900

0.500 I
6.734

8.492

•

• Form III - IN



•
SW-846

3

BLANKS

SAS No.:Case No.:

Lab Name: ~C~OMP=U=C;;:HE=M,-- _

Lab Code: LIBRTY

Contract:

SOG No.: 5674

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L

•

Initial
Continuing Calibration

.
Calib. Preparation
Blank Blank (ug/L) Blank

Analyte (ug/L)
C 1 C 3 M2 C C C

Arsenic 2.1 U I 2.1 U 2.1 U 2.1 Iu I 2.100 U P I
Calcium I 17.0 U I 17.0 U 17.0 U 17.0 lu I 76.827 B P I
Chromium I -0.6 B I 0.6 U -0.7 B 0.6 Iu I 0.600 U P

Copper I -0.7 B I -0.8 B -0.6 B -0.8 IB I -0.403 B P I
Thallium I 3.0 U I 3.0 U 3.0 U 3.0 lu I 3.000 U p I
Zinc 1.2 U I 1.2 U 1.2 U 1.2 lu I 8.164 B P

•
Form III - IN



SW-846

••
SA

SPIKE SAMPLE RECOVERY

SlIMPLE NO.

MW-16S

Lab Name: COMPUCHEM Contract:

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674..=...:_------
Matrix (soil/water): WATER

Level (low/med): LOW

(

I Analyte IControl Spiked Sample

CI Sample ISpike
Limit %R Result (SSR) Result (SR) C Added (SA) %R Q M

IArsenic 175 - 125 39.3617/ I 3.6ooolU I 40.00 98.4 P

IChromium 175 - 125 178. 64661 / 0.90001U I 200.00 89.3 pi
ICopper 175 - 125 225. 60061 1 0.651l1B I 250.00 90.0 pi
I Thallium 175 - 125 34.80711 I 6.9232/B I 50.00 55.8 N pi
I Zinc 175 - 125 467. 76131 I 22.96091 I 500.00 89.0 P

% Sol.ids for Sample: ;:.0.:....0:;...-__

Concentration Units (ug/L or mg/kg dry weight)· TJ~/T

•

Comments:

e-------------
Form V (PART 1) - IN SW-~



SW-846

•
5A

SPIKE SAMPLE RECOVERY

SAMPLE NO.

MW-16SD

Lab Name: COMPUCHEM Contract:

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674
~-------

m;tll

LOWLevel (low/med):
Matrix (soil/water): WATER

% Solids for Sample: .::.0..:.,.:;.0 _

Concentration Units (ug/L or mg/kg dry weight) :

I Analyte IControl. Spiked Sampl.e

CI Sample ISpike
Limit %R Resul.t (SSR) Resul.t (SR) C Added (SA) %R Q M

IArsenic 175 - 125 40. 39581 1 3.6000 1u I 40.00 101.0 p

IChromium J 75 - 125 186.4589 1 1 0.9000 1U I 200.00 93.2 pi
I Copper J 75 - 125 233. 66481 I O.6511IB I 250.00 93.2 pi
I Thallium J 75 - 125 34.86251 I 6.92321B I 50.00 55.9 N pi
I Zinc 175 - 125 495. 44731 1 22.9609 1 I 500.00 94.5 pi

'.

Comments:

e------------
Form V (PART 1) - IN SW-828



SW-846

•
5B

POST DIGEST SPIKE SAMPLE RECOVERY SAMPLE NO .

MW-16A

Lab Name: COMPUCHEM Contract:

Lab Code: LIBRTY Case No.: SAS No.: _ SDG No. : "'"5...;;;6_7...;.4 _

Matrix (soil/water): WATER Level (low/med): LOW

Concentration Units: ug/L

%R
Sample Spike I

Result (SR) C Added (SA)

26.61 L.J"-- 6_,_92-1-1B--:''---__2_0_,0--,-1_--,

Spiked Sample
Result (SSR) CAnalyte

Thallium

•

Comments:

.I-_~---------
Form V (PART 2) - IN SW-B4E27



•
Lab Name: COMPUCHEM

SW-846

6

DUPLICATES

Contract:

SAMPLE NO.

MW-16D

Lab Code: LIBRTY

Matrix (soil/water):

% Solids for Sample:

Case No.:

WATER

0.0

SAS No.:

Level (low/med):

% Solids for Duplicate:

SDG No.: 5674
...;....::...;....::..-_-----

LOW

0.0

Concentration Units (ug/L or mg/kg dry weight) : UG/L

•

Analyte
Control
Limit Sample (S) C Duplicate (D) C RPD Q M

Arsenic 3.6000 U 3.6000 U P

Calcium 5000.0 5385.1920 5792.8940 7.3 P

Chromium 10.0 0.9000 U 116.5681 200.0 * P

Copper 0.6511 B 0.7347 B 12.1 P

Thal.l.ium 6.9232 B 6.2000 U 200.0 P

Zinc 22.9609 13.2792 B 53.4 P

•
Form VI - IN



•
SW-846

7

LABORATORY CONTROL SAMWLE

Lab Name: ~C"..OMP:.=..U:::.;C=H:.:::EM==- _ Contract:

Lab Code: LIBRTY

So~id LCS Source:

Aqueous LeS Source:

Case No.:

HIPUR

SAS No.: SDG No.: ;::.5.::.6.:..74-=-- _

.
Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R

•

I Arsenic

1Calcium

I Chromium

I Copper

1 Thallium

I Zinc

1000.01

50000.01

1000.01

2500.01

1000.01

2000.01

891.391 89.11

46365.961 92.71

848.80 I 84.9 I
2122.94 I 84.9 /

744.671 74.51

1732.771 86 . 6 /

• Form VII - IN SW-82!



•
SW-846

7

LABORATORY CONTROL SAMPLE

Lab Name: ;::::.CO:::<:MP=..:U:<.::C:::;HE=M~ _ Contract:

Lab Code: LIBRTY

Solid LCS Source:

Case No.: SAS No.: SOG No.: ~5;::.67.:..;4:..- _

Aqueous LCS Source: .=:H:.;:I:.PUR= _

.
Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R

I;-Ar_s_e_n_i_c__--:-__1_0_00_.0 '__1_0_82_.7_0_1;-1_0_8_._3+' +' -:-!--__-; -+_--'
I;-C_a_l_c_i_um -:--_5_0_0_0_0_.01__5_3_2_57_.1_1~11_0_6_._5+1 +1 -:-!--__-; ~

I Chromium 1000.0 I 1009. 59 1_1_01_._0-!1:-- -+1 ~!__----;..---_+_---I
1 Copper 2500.01 2576. 04 11 03.0 I ,

------;------';------7-----:---!-----i----7---....:
I:-T_h_a_l_l~_'um__--,.__1_00_0_._01 99_4_._2_7-;1_99_._4-!1~ +1 ~'------;..-___+_-__

I Zinc 2000.01 2061.251 103.11 I_____-'--_---''-- --=- ~...L.- ...:.- .L--__

•

• Form VII - IN sw-~



•
SW-846

9
ICP SERIAL DILUTIONS

SAMPLE NO.

MW-16L

Lab Name: COMPUCHEM
---:.~---------------

Contract:

Matrix (soil/water): ~~=TE=R~ _

Lab Code: LIBRTY Case No.: SAS No.: -----
Level (low/med):

SDG No.: 5674;;...:;...;..,.;.------
LOW

Concentration Units: ug/L

Serial Dilution % Differ-
Initial Sample

Result (S) ence
Result (I)

Analyte C C Q M

Arsenic 3.60 IU II 18.001U p
CaJ.cium 5385.19 I II 5471.051 B 1.6 pi
Chromium 0.90 IU II 4. 5O IU pi
Copper 0.65

IB "
2. 5O IU 100.0 pi

ThaJ.J.ium 6.92 IB II 31. 00 1U 100.0 pI
Zinc 22.96 I II 19. 41 1B 15.5 pi

•

•
Form IX - IN SW-M6



SW-846

• Lab Name: COMPUCHEM

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)

Contract:

Lab Code: LIBRTY Case No.: SAS No.: SDG No.: 5674-------
ICP ID Number: =.P.;:.3'--- _

Flame AA ID Nwnber:

Furnace AA ID Number:

Date: 01/15/05

•

Comments:

Wave- Back-
Analyte length ground CRQL IDL

(ug/L) (ug/L) M
(nm)

Arsenic 189.04 10 3.6 P

Calcium 317.93 5000 23.6 P

Chromium 267.72 10 0.9 P

Copper 324.70 5 0.5 P

Thallium 190.86 10 6.2 P

Zinc 213.86 20 3.6 P

•
Form X - IN



SW-846

• Lab Name: COMPUCHEM

10

INSTRUMENT DETECTION LIMITS (QUARTERLY)

Contract:

Lab Code: LIBRTY Case No.: SAS No.: SOG No.: 5674....,...------
ICP ID Number: £P~4,--- _

Flame AA ID Number:

Furnace AA IO Number:

Date: 01/15/05

•

Comments:

Wave- Back-
Analyte length ground

CRQL IDL
(ug/L) (ug/L)

M
(nm)

Arsenic 189.04 10 2.1 P

Calcium 317.93 5000 17.0 P

Chromium 267.72 10 0.6 P

Copper 324.70 5 0.4 P

Thallium 190.86 10 3.0 P

Zinc 206.20 20 1.2 P

•
Form X - IN
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CERTIFICATION STATEMENT

REMEDIATING PARTY CERTIFICATION STATEMENT (.0306(b)(2))

PROGRESS ENERGY CAROLINAS INC.
L.V. SUTTON STEAM ELECTRIC PLANT

WILMINGTON, NORTH CAROLINA
NCD 000830646

REMEDIAL ACTION PLAN

"I certify under penalty of law that I have personally examined and am familiar with the
information contained in this submittal, including any and all documents accompanying this
certification, and that, based on my inquiry of those individuals immediately responsible for
obtaining the information, the material and information contained herein is, to the best of my
knowledge and belief, true, accurate and complete. I am aware that there are significant penalties
for willfully submitting false, inaccurate or incomplete information."

North Carolina
State

New Hanover
County

I, J)ITt€- L-e;ue ;8, L {)).1~ ,a Notary Public ofsaid CQ'lm:,' aBd State, do hereby

certify that MI(!PAGL S')Ii1-UJIif LbAfb,cCZ(.aUdid personally appear and sign before me

this the Oltf'!-l day of m If e <!.f+

•
_k-OaJJe~ $, cr~-/
Notary Public Signature 0
My commission expires: __/_-_;,J_cR__-_4_o_/_/ _
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CERTIFICATION STATEMENT

REGISTERED SITE MANAGER CERTIFICATION STATEMENT (:0306(b)(1))

PROGRESS ENERGY CAROLINAS INC.
L.V. SUTTON STEAM ELECTRIC PLANT

WILMINGTON, NORTH CAROLINA
NCD 000 830 646

REMEDIAL ACTION PLAN

"I certify under penalty of law that I am personally familiar with the information contained in this
submittal, including any and all supporting documents accompanying this certification, and that
the material and information contained herein is, to the best of my knowledge and belief, true,
accurate and complete and complies with the Inactive Hazardous Sites Response Act G.S. l30A
310, et seq, and the voluntary remedial action program Rules 15A NCAC l3C .0300. I am aware
that there are significant penalties for willfully submitting false, inaccurate or incomplete
information."

Gary R. Cameron, P.E.
Printed Name

~ .

.Signature

North Carolina
State

Wake
County /

•

IIl/t1Jffr
, a Notary Public of said GtH:lffi)' and State, do hereby

My commission expires: __My_Co_m_m_i_SS_io_"_Ex_p_ir_e_s_11_-3_Q._2_00_9_,_
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• VOLUNTARY CONSENT TO IMPOSITION OF LAND USE RESTRICITONS

L.V. Sutton Steam Electric Plant, New Hanover County, North Carolina

Carolina Power & Light Company (CP&L), owner in fee simple of real property located
at 801 Sutton Steam Plant Road, Wilmington, New Hanover County, North Carolina which
includes the Former Ash Disposal Area Superfund site (the "Site"), is agreeable to the imposition
of Land Use Restrictions ("Restrictions") partially or completely in lieu of actual remediation of
hazardous substances at the Site. CP&L understands that it will be required to document any
agreement to the actual Restrictions approved for the Site by the North Carolina Department of
Environment and Natural Resources, and that it may refuse to consent upon review of the actual
Restrictions.

IN WITNESS WHEREOF, Carolina Power & Light Company has caused these
presents to be executed in its name by John R. McArthur , its Senior Vice President,
this ;J if/-. day of March, 2006.

•
By:

Signatory's name typed or printed:

STATE OF NORTH CAROLINA
COUNTY OF

John R. McArthur

I, C£l...-o /1 n P (h ILf-A -e. I'\.l f , a Notary Publie, do hereby certify that
John R. McArthur personally appeared before me this day and acknowledged that he is the

Senior Vice President of Carolina Power & Light Company and that by authority duly given, and
as the act of Carolina Power & Light Company the foregoing instrument was signed in its name
by such Senior Vice President.

WITNESS my hand and official seal this .-z! Kday of March

~~1'/)~~
Notary Public

My commission expires q !n!2tJ/()
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• 1. Introduction

1.1 Introduction

This Remedial Action Plan (RAP) has been prepared for Carolina Power and Light Company d/b/a Progress
Energy-Carolinas, Inco's (Progress Energy) L.V. Sutton Steam Electric Plant (the Site) located in Wilmington,
North Carolina (NCD000830646). This RAP has been prepared pursuant to a voluntary Administrative
Agreement (Docket Number 03-SF-217) signed by Progress Energy and the North Carolina Department of
Environment and Natural Resources (NCDENR) Division of Waste Management, Inactive Hazardous Sites
Branch (effective date December 30, 2003). The work conducted under the Administrative Agreement is
intended to meet the applicable requirements of North Carolina General Statute 130-310.9(c) (Statute); 15A
North Carolina Administrative Code (NCAC) 13C .0300 Rules (Rules); and 15A NCAC 13C .0300, Registered
Environmental Consultant Program Rules and Implementation Guidance (REC Guidance), dated August 2004.
Blasland, Bouck, and Lee, Inc. (BBL) has been designated as the Registered Environmental Consultant (REC)
for the project.

The Site is located along the east bank of the Cape Fear River near Wilmington, New Hanover County, North
Carolina. The location of the Site is shown on a portion of the United States Geological Survey (USGS) 7.5
minute topographic quadrangle maps for Castle Hayne and Leland, North Carolina, and is presented as
Figure 1-1.

• 1.2 Background

The Site consists of three coal-fired boiler (steam) units and three internal combustion turbine (CT) generator
units for use in generating electricity for Progress Energy's customers. The steam units primarily operate on
bituminous coal but also burn American Society of Testing Materials (ASTM) Grade No. 2 fuel oil for
startup/shutdown of Site boilers and flame stabilization. Although the CT generator units primarily operate on
No.2 fuel oil, they can also burn natural gas.

The Site receives its process cooling water from the 1,1l0-acre Lake Sutton, which is an off-stream cooling
water reservoir that stores water and dissipates heat absorbed by the water as it passes through the plant
condensers. The lake is located along the east bank of the Cape Fear River immediately upstream (north) from
the plant area (see Figure 1-1), and is a closed body of water with no channels or other uncontrolled connections
between the Cape Fear River and other natural bodies of water. Lake Sutton is considered a cooling lake;
therefore, it is not considered navigable water.

•

The requirements of the Administrative Agreement are focused on the Former Ash Disposal Area (FADA) at the
Site. The FADA was used between 1954 and 1972 for the placement of coal ash generated at the Site.
Electricity at the Site is, in part, generated by the combustion of coal. Coal ash is a non-hazardous waste and is
a by-product of the coal combustion process in accordance with 40 CFR 261.4(b)(4). Ninety-five percent of
coal ash consists of naturally occurring minerals such as silicon, aluminum, iron, and calcium in their oxide
forms. The remaining five percent consists primarily of magnesium, potassium, sodium, and titanium. In
addition, trace elements such as antimony, arsenic, barium, cadmium, chromium, lead, mercury, selenium, and
other trace metals can be present in coal ash (Grubbs, 1999). Their relative concentrations typically vary
depending on the source of the coal.

Within the FADA, one of the two large aboveground storage tanks (ASTs) (the western tank) is still present.
The eastern tank was removed in the late 1990s. The ASTs formerly contained No.6 fuel Oil from 1971 through
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1981. Thereafter, they were used to store process liquors for a paper manufacturing company (R. Catlin and
Associates, 1995). A general site plan that includes the FADA is shown on Figure 1-2.

1.2.1 Remedial Investigation Activities

From May 2004 through February 2005, BBL conducted a Phase I. and Phase II Remedial Investigation (RI) to
evaluate the FADA at the Site in accordance with the Phase I and II work plans (BBL 2004a and 2005a). RI
activities included the following: .

Phase I RIActivities:
• test pitting to delineate the FADA;
• soil boring advancement;
• soil sampling and analysis;
• groundwater monitoring well and piezometer installation;
• groundwater sampling and analysis; and
• surface-water and sediment sampling and analysis in the Cape Fear River.

Phase II RIActivities:
• background soil sampling;
• soil boring advancement to further delineate the FADA;
• soil boring advancement and sampling for petroleum hydrocarbons;
• groundwater monitoring well and temporary piezometer installation; and
• groundwater sampling and analysis.

Based on the RI data, BBL and Progress Energy have determined that the RI process is complete for the FADA.
Results of the RI are provided in BBL's Phase I (BBL, 2004b) and Phase II RI reports (BBL, 2005b), and are
summarized in Section 2 of this RAP.

1.3 RAP Objectives .0306(I}(2)

The general objectives of this RAP are as follows:

1. Develop an appropriate remedial strategy for arsenic in groundwater within the FADA based on the
results of the Phase I and II Rl;

2. Develop an appropriate remedial strategy for the limited number of COCs in soil within the FADA
based on the results of the Phase I and II RI;

3. Develop a remedial approach for soil and groundwater that considers the long-term use of the entire Site
with emphasis on the FADA, and potential exposure pathways; and

4. Fulfill Progress Energy's requirements under the Administrative Agreement.

Information regarding proposed remediation goals (RGs) for the site is presented in Section 6.1 .
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1.4 Report Organization

Following this introduction, Section 2 summarizes the results of the RI activities. Section 3 presents the
feasibility study for the FADA. Section 4 presents the proposed remedy for the FADA and supporting
justification. Section 5 presents the activities necessary for implementation, and the procedures and schedule
for RAP implementation. Section 6 presents the proposed criteria for remedial action completion. Section 7
discusses the community health and safety plan. Section 8 presents the required certification documents, and
Section 9 presents the references used to prepare this RAP.
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2. RI Results .0306(1)(1)

The following sections summarize the results of the RI activities conducted at the FADA.

2.1 Surface Water and Sediment Sampling

Two surface-water and sediment samples were collected from the Cape Fear River upstream (SW-lISD-I) and
downstream (SW-2/SD-2) of the FADA during the Phase I RI. The sampling locations are depicted on Figure
2-1. The samples were analyzed for the following parameters:

• Target compound list (TCL) volatile organic compounds (VOCs) using United States Environmental
Protection Agency (USEPA) SW-846 Method 8260;

• TCL semi-volatile organic compounds (SVOCs) using USEPA SW-846 Method 8270C; and

• 13 Hazardous substance list (HSL) metals (antimony, arsenic, beryllium, cadmium, chromium, copper,
lead, mercury, nickel, selenium, silver, thallium, and zinc) using USEPA SW-846 Method 601OB17470
(mercury only).

2.1.1 RI Sediment Results

HSL metals, TCL VOCs and SVOCs results for the sediment samples are presented in Table 2-1 and are
summarized below:

• All metal concentrations were below their respective RGs with the exception of arsenic and mercury
which were detected in the upstream sample at 5.4 milligrams per kilogram (mg/kg) and 0.22 mg/kg,
respectively, slightly above the RG of 4.4 mg/kg for arsenic and 0.13 mg/kg for mercury. Overall,
metals concentrations in the upstream sediment sample were higher than concentrations in the
downstream sample indicating a source other than the FADA.

• All VOC concentrations were below available RGs.

• No SVOCs were detected in either of the sediment samples collected from the Cape Fear River.

No remedial action is considered necessary based on the sediment sampling results.

2.1.2 RI Surface Water Results

HSL metals, TCL VOCs and SVOCs results for the surface water samples are presented in Table 2-2 and are
summarized below:

• All metal concentrations were below their respective RGs. Overall, metals concentrations in the
upstream sample were higher than concentrations in the downstream sample.

• All VOC concentrations were below available RGs.

• No SVOCs were detected in surface-water samples collected from the Cape Fear River.
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No remedial action is considered necessary based on the surface-water sampling results.

2.2 Soil Sampling Program

Soil samples were not included in the Phase I RI because the ash material is considered a waste-like material
and not native soil. Furthermore, it was considered unlikely that native soil would be present in the FADA
especially since the depth to groundwater underlying the FADA is shallow (i.e. ash material would occupy the
majority of the unsaturated zone). Therefore, a test pitting/soil boring program combined with limited ash
sample collection was used for the Phase I RI. This approach is consistent with approaches used at other similar .
landfill-like sites within the REC program, and therefore, replaced the specific requirements for grid-based soil
sampling within release areas called for in the REC Guidance. This approach was reviewed with Mr. John
Powers of the NCDENR and agreed upon in September 2003.

2.2.1 Phase I RI Test Pitting and Soil Boring Advancement

Twenty test pits (TP-l through TP-20) and twenty soil borings (SB-l through SB-20) were advanced in the
study area to delineate the FADA during the Phase I RI activities. The test pit and soil boring locations are
presented on Figure 2-2.

Based on the RI delineation activities, three general ash units were identified above the water table as follows:

• Ash Unit - The ash unit consists of a distinctive layer of dark to light grey colloids that are typically
laminated in appearance.

• Definable Ash Unit and Sand - This unit consists of a definable ash layer as described above
combined with a grey sand and ash mixture that may be present above or below the ash layer.

• Sand and Ash Mixture - This unit consists of medium grey sand mixed with ash material between
sand grains with no definable ash layer present.

The spatial distribution of ash within the FADA is depicted on Figure 2-2. Descriptions of the material
encountered are provided in Table 2-3. The soil boring data collected generally confirmed the description of the
FADA discussed in Section 2.2 above. The data indicates a layer of topsoil and sandy soil is present from
ground surface to an average depth of 1.4 feet below ground surface (ft bgs). Ash material is present from 1.4 to
4.0 ft bgs on average. The average depth to groundwater in the FADA is 4.5 ft bgs.

Three ash samples were collected and archived for possible future characterization using the Synthetic
Precipitation Leaching Procedure (SPLP) test during the RI test pitting and soil boring activities. SPLP analysis
did not appear to be necessary based on the following:

• the relatively low concentrations of arsenic were detected in shallow groundwater; and
• available SPLP data for the old ash pond area that serves as a surrogate for the FADA (see section 4.2.3

for details).

2.2.2 Phase I RI Soil Sampling Activities

The Phase I RI soil sampling program was originally limited to the collection of three ash samples for possible
SPLP analysis for the reasons provided in Section 2.2 above. However, an apparent petroleum hydrocarbon
material was observed above the water table in three test pit areas (TP-I, TP-12, and TP-16/20) within or
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proximate to the FADA during the Phase I RI activities. Test pits TP-I2 and TP-I6/20 are located within the
ash area whereas TP-I was located in native soil (see Figure 2-2). Therefore, a field decision was made to
collect additional "SOil"I samples per the REC Guidance. It was determined that the source of the petroleum
hydrocarbon material was likely related to a historical release of No. 6 fuel oil from one of the ASTs overlying
the FADA based on discussions with Progress Energy site personnel 2. This was consistent with the visual
observations during test pit operations (Le. the petroleum hydrocarbon material appeared to be a heavy fuel
type). Four "soil" samples, one from each test pit area, were collected and analyzed for the following in
accordance with the REC Guidance:

• TCL VOCs using USEPA SW-846 Method 8260B.

• TCL SVOCs usingUSEPA SW-846 Method 8270C.

• 13 HSL metals (antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, thallium, and zinc) using USEPA S"yv-846 Method 6010 B17470 (mercury only).

• One soil sample was also collected from test pit TP-I6 (2.8 - 3.0 ft.) and was analyzed using USEPA
SW-846 Method 8015 for total petroleum hydrocarbons (TPH).

2.2.3 Phase I RI Soil Sampling Results

HSL metals, TCL VOC, and SY~C results for the "soil" samples are presented III Table 2-4 and are
summarized below:

• All metal concentrations were below their respective RGs with the exception of arsenic and thallium in
the sample from SB-lO. Arsenic was detected in the soil sample from SB-lO (3.5 - 4 ft bgs) at a
concentration of 13.3 mg/kg, and thallium was detected at 2.0 mg/kg. This sample was collected from
the ash material.

• All VOC concentrations were below their available RGs.

• All SVOC concentrations were below their respective RGs with the exception of benzo (a) pyrene
which was a laboratory estimated value detected at 91 micrograms per kilograms (I-lglkg) in the sample
from SB-li (the RG is 62 I-lglkg). This sample was also located within the defined ash material near to
test pit TP-I2.

• The initial TPH DRO concentration for TP-I6 was 7,300 mg/kg; however, BBL requested that the
laboratory re-analyze the sample and extend the run time to evaluate the presence of heavier petroleum
compounds. Subsequently, the laboratory re-analyzed the soil sample via the Tennessee extractable
petroleum hydrocarbon (EPH) method. Analytical results indicated a TPH (EPH) concentration of
31,000 mg/kg. The main portion of the TPH was concentrated in the heavier fuel range and is indicative
ofNo. 6 fuel oil.

Phase I RI "soil" sample results are shown on Figure 2-3.

I Soil is qualified with parentheses because samples collected from TP-12 and TP-16/20 where within the ash material.
2 The release of the No. 6 Fuel Oil in the AST area was previously reported to the NCDENR and assessed by Progress
Energy (see Appendix D of the Phase I RI Work Plan).

BLASLAND, BOUCK & LEE, INC.
3124106

S:\docnumberedfiles\2006\l8862430
engineers, scientists, economists 2-3



•

•

•

2.2.4 Phase II RI Soil Sampling Activities

Sixteen "soil" borings were advanced proximate to test pits TP-l, TP-12, TP-16120 to delineate the horizontal
extent of petroleum hydrocarbons detected during the Phase I RI activities (Figure 2-3). BBL collected four
soil samples around the three test pit areas for EPH and volatile petroleum hydrocarbons (VPH) analyses by the
Massachusetts Department of Environmental Protection (MADEP) Methodology. This method is consistent
with the approach used by the NCDENR for underground storage tank sites impacted with petroleum
hydrocarbons.

In addition, five background soil samples (SF-2 through SF-6) were collected from 0.5 to 1.0 feet below ground
surface (ft bgs) as required per the REC Guidance. Background soil sample locations are depicted on Figure
2-4. The HSL metals include:

• antimony;
• arsenic;
• beryllium;
• cadmium;
• chromium;
• copper;
• lead;
• manganese;
• mercury;
• nickel;
• selenium;
• silver;
• thallium; and
• ZInC

2.2.5 Phase II RI Soil Sampling Results

EPH and VPH results for the soil samples are presented in Table 2-4 and are summarized below.

Test Pit TP-J Area Results

• All EPH and VPH soil samples were below the unrestricted use Maximum Soil Contaminant
Concentrations (MSCC) soil-to-groundwater criteria with the exception ofC9-C22 EPH aromatics (soil
to-groundwater limit of 34 milligrams per kilogram [mg/kg]) in two soil samples. The C9-C22
aromatics EPH concentration in the soil sample from SF-7 (0.5 - 1.0 ft bgs) was reported at an
estimated concentration of 126.9 mg/kg. The J-qualified (estimated) C9-C22 aromatic EPH
concentration in the sample from SF-9 slightly exceeded the MSCC at 35.2 mg/kg. Sample SF-91, a
duplicate sample for SF-9, had a C9-C22 aromatic EPH concentration of 49.6 mg/kg.

Test Pit TP-J2 Area Results

• The four soil samples (SB-22,-24,-26, and -28) collected proximate to test pit TP-12 were all below the
EPH and VPH MSCC soil-to-groundwater criteria.
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• The four soil samples (SB-29,-30,-3l, and -32) collected proximate to test pits TP-16 and TP-20 were
all below the EPH and VPH MSCC soil-to-groundwater criteria.

Background Soil Sample Results

• Soil sample analytical results indicate that six metals (antimony, cadmium, mercury, selenium, silver
and thallium) were not detected above their respective detection limits in any of the background soil
samples. Eight metals (arsenic, beryllium, chromium, copper, lead, manganese, nickel, and zinc) were
detected in background concentrations ranging from 0.01 mg/kg for beryllium to 2.5 mgikg for zinc.
Background soil sample results are provided in Table 2-5.

Phase II RI soil sample results for the test pit area samples are presented on Figure 2-3. The location of the
background soil sample locations are shown on Figure 2-4.

2.3 Groundwater Investigation

Five permanent monitoring wells (MW-13, MW-14, MW-15, MW-16, and MW.20) were installed in and
around the FADA to assess shallow groundwater quality during the Rl activities. In addition, one permanent
piezometer (PZ-10) was installed proximate to the FADA to help determine shallow groundwater flow direction
in and around the FADA. Monitoring well MW-16 was installed to assess background groundwater quality near
the FADA. Well and piezometer construction details are provided in Table 2-6.

Four deep monitoring wells (MW-13D, MW-15D, MW-16D, and MW-20D) were installed during the Phase II
Rl in and around the FADA to assess deeper groundwater quality during the RI activities. The locations of the
monitoring wells and piezometer are depicted on Figure 2-5.

In addition, six temporary piezometers (PZ-ll through PZ-16) were installed proximate to the FADA as part of
Phase II RI activities to provide a more detailed understanding of shallow groundwater flow in and around the
FADA. After the temporary piezometers were installed, BBL conducted a preliminary survey of the
piezometers to calculate groundwater elevations at each location and construct a shallow potentiometric surface
map for the FADA during the Phase II RI. These data, along with groundwater elevations collected from an
existing piezometer (PZ-10) and shallow monitoring wells (MW-13 through 16), enabled BBL to prepare a
potentiometric surface map in the field which was used to locate the downgradient monitoring well cluster
(MW-20/20D). Survey data for the groundwater monitoring wells and piezometers are summarized in Table 2
7.

2.3.1 Groundwater Movement and Gradient Data in the FADA

Depth to shallow groundwater measurements were collected from MW-13, MW-14, MW-15, MW-16, and MW
20 during the Phase I and II RI activities. Depth to deep groundwater measurements were collected from MW
13D, MW-15D, MW-16D, and MW-20D during the Phase II Rl activities only. Additional water level data
were obtained on July 27, 2005 for all FADA monitoring wells and piezometer PZ-IO. Potentiometric surface
maps for the shallow and deep groundwater for the July 2005 monitoring event are presented as Figures 2-6 and
2-7. A summary of historical water level measurements are provided in Table 2-8.

The average horizontal component of the hydraulic gradient for the shallow groundwater was approximately
0.0028 foot per foot (ftlft) towards the south and southwest during the most recent monitoring event in July
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2005. The average horizontal component of the hydraulic gradient in the deep groundwater was approximately
0.0022 (ftlft) towards the southwest.

To evaluate the potential interaction of groundwater flow between different levels of the surficial aquifer, the
vertical component of the hydraulic gradient between the shallow and deep groundwater wells was also
evaluated by comparing groundwater elevations from clustered wells MW-13 (shallow well) and MW-13D
(deep well), MW-15 (shallow well) and MW-15D (deep well), MW-16 (shallow well) and MW-16D (deep
well), and MW-20 (shallow well) and MW-20D (deep well). The calculated vertical component of the hydraulic
gradients for each well cluster were 0.0007 ftlft (upward), 0.0014 ftlft (downward), 0.0035 ftlft (downward), and
0.0014 (downward), respectively.

2.3.2 Groundwater Sampling and Activities

Two groundwater sampling events (June 2004 and February 2005) were conducted during the Phase I and II RI
activities to assess the groundwater quality in and around the FADA. Groundwater analytical results for the RI
activities are summarized in Table 2-9 and provided below.

2.3.3 Phase I RI Groundwater Sampling Results

During the Phase I RI, shallow monitoring wells MW-13, MW-14, MW-15, and MW-16 were sampled utilizing
low-flow purging and sampling methods. Analytical results for these samples indicated the following:

• Five HSL metals (arsenic, chromium, copper, thallium, zinc) were detected in groundwater samples
above the method detection limit (MOL) from the FADA wells; however, all metal concentrations were
well below their respective RGs, with the exception of arsenic. Arsenic was detected at concentrations
above the groundwater RG (10 /lg/L) in groundwater samples collected from monitoring wells MW-13
(70.6 /lg/L), MW-14 (10.9 /lg/L), and MW-15 (41.3 /lg/L). Arsenic was detected below the RG at 3.5
/lg/L in the sample collected from background well MW-16.

• No TCL VOCs or SVOCs exceeded available RGs in groundwater samples from the FADA.

2.3.4 Phase II RI Groundwater Sampling Results

The Phase II RI parameter list was focused on the five HSL metals listed above (arsenic, chromium, copper,
thallium, and zinc) based on the Phase I RI results. In addition, a select list of geochemical parameters (calcium,
sulfate, chloride, and total organic carbon [TOe] were selected for analysis to allow for a better understanding
of the geochemical conditions in FADA groundwater. Groundwater from the nine FADA monitoring wells (5
shallow and 4 deep wells) were sampled in February 2005 utilizing low-flow purging and sampling methods.
Analytical results for these samples indicated the following:

• Four of the five HSL metals were detected in groundwater samples from the FADA wells; however, all
metal concentrations were well below their respective RGs with the exception of arsenic. Arsenic was
detected at concentrations above the RG (10 J.tg/L) in groundwater samples collected from shallow
monitoring wells MW-13 (99.1 J.tg/L) and MW-15 (44I!g/L) only.

• Calcium concentrations in groundwater samples collected from background wells MW-16 (shallow
groundwater) and MW-16D (deep groundwater) were 5.39 and 33.7 mg/L, respectively. Calcium
concentrations ranged from 34.1 (MW-14) to 125 (MW-13) mg/L in shallow groundwater, and 35.9
(MW-16D) to 84.4 (MW-13D) mg/L in deep groundwater. Calcium concentrations were greater in
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shallow groundwater samples with the exception of the sample from MW-16 which was less than the
MW-16D deep groundwater sample.

Chloride concentrations in the groundwater samples collected from background wells MW-16 and MW
16D were 21.4 and 76.4 mgIL, respectively. Chloride concentrations ranged from 2.35 (MW-20) to
46.2 (MW-14) mgIL in shallow groundwater. Chloride concentrations in deep groundwater samples
ranged from 54.7 (MW-15D) to 154 (MW-13D) mgIL. Overall, chloride concentrations were greater in
groundwater samples from deep monitoring wells.

Sulfate concentrations in the groundwater samples collected from background wells MW-16 and
MW-16D were 25.2 and 128 mgIL, respectively. Sulfate concentrations ranged from 8.82 (MW-13) to
44.7 (MW-20) mgIL in shallow groundwater samples, and 74.5 (MW-15D) to 141 (MW-13D) mgIL in
deep groundwater samples. Sulfate concentrations were greater in the samples collected from deep
monitoring wells.

•

•

•

Groundwater concentrations of TOC in background wells MW-16 and MW-16D were 6.63 and 3.41
(estimated value) mgIL, respectively. TOC concentrations ranged from non-detect at (MW-13) to 14.0
mgIL (MW-14) in shallow groundwater, and 3.99 (MW-15D) to 9.28 (MW-13D) mgIL in deep
'groundwater. TOC concentrations were greater in shallow groundwater samples from MW-15 and
MW-16 compared to MW-15D and MW-16D. TOC concentrations were greater in samples from
MW-13D and MW-20D compared to MW-13 and MW-20.

2.4 Summary of RI Results

The RI results indicate that a limited number ofCOCs exceeded their respective RGs under the REC program.
Table 2-10 presents a list of the COCs that were detected above their RGs fSlf each type of media investigated.

Several key findings should be emphasized based on the RI results for the FADA. These include:

• The FADA has been adequately delineated horizontally and vertically based on the test pit and hand
auger boring data collected as part of the Phase I and Phase II RI. Three related ash units have been
identified within the FADA: a definable ash layer, definable ash layers interbedded with a sand and ash
mixture, and a sand and ash mixture with no definable ash layer present. The RI data indicates that an
east-west channel-like feature appears to be present in the central portion of the FADA. This feature
corresponds to a topographic low feature present on historical topographic maps for the area.

• The petroleum hydrocarbon material observed in soil at three former test pit areas (TP-l, TP-12, and
TP-16120) within the FADA appear to be discontinuous localized areas of a heavy residual petroleum
hydrocarbon compound such as No. 6 fuel oil. This is consistent with historical records that indicate a
possible release from one of the ASTs overlying the FADA. All soil samples collected proximate to the
three former test pit areas were below EPHlVPH soil-to-groundwater standards with exception of two
surface soil samples proximate to TP-l which contained J-qualified (estimated) values above the soil-to
groundwater standard for Cll-C22 aromatic hydrocarbons. Overall, there does not appear to a
significant impact to groundwater related to the residual hydrocarbons observed in soil. No light non
aqueous phase liquids have been detected in FADA monitoring wells, the permanent piezometer, or the

-six temporary piezometers. A possible explanation for this is that heavier petroleum hydrocarbons such
as No. 6 fuel oil typically have low solubility limits in groundwater and are hydrophobic (i.e. they do
not readily partition into groundwater).
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• The lack of COCs above RGs in the downgradient shallow and deep monitoring well cluster (MW-20
and 20D) indicate that arsenic has limited migration potential in the FADA groundwater system;

• Arsenic was not detected in any of the deep monitoring wells installed within the FADA. This indicates
that vertical downward transportation of arsenic is not occurring within the FADA groundwater;

• Overall, there does not appear to be a definable arsenic plume in FADA groundwater, rather, isolated
detections of arsenic generally occur in areas where ash is in close proximity to shallow well screens
(e.g., MW-13). RI findings support the conclusion that arsenic is present in only in isolated areas in
shallow groundwater within the FADA, and its presence appears to be limited based on site-specific
geochemical conditions in the FADA as described above.
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3. Feasibility Study .0306 (1)(3)

A focused feasibility study (FS) was conducted for the FADA based on the limited ash/soil and groundwater
impacts above RGs as summarized in Section 2 above. This approach was discussed with NCDENR and agreed
upon during a meeting with the Department on June 7, 2005. Three remedial alternatives were evaluated for
the FADA FS as required in the REC Guidance. A description of each alternative is provided below. Each
alternative is evaluated using the eight criteria required in section .0306 (l)(3)(A-H) of the REC Guidance.
Table 3-1 summarizes the feasibility study results presented below.

3.1 Remedial Alternatives Analysis

3.1.1 Remedial Alternative No.1 - Monitored Natural Attenuation to Address Groundwater
Access Controls and Land Use Restrictions to Address Soil

Technical Description

This alternative consists of monitored natural attenuation (MNA) to address the limited impacts to groundwater
combined with access controls (ACs) and land use restrictions (LURs) to limit potential human contact with ash.
MNA is described first followed by a description of ACs and LURs proposed for the FADA.

The REC Guidance allows consideration of MNA as a potential remedy under section .0306 (1)(5). A key
objective of the RAP is to present an approach to address the limited impacts to shallow groundwater in the
FADA. In this case, arsenic is the only COC in FADA groundwater above applicable RGs. Therefore, to meet
this objective, an MNA evaluation of arsenic in FADA groundwater is proposed as a remedial alternative.
Natural attenuation (NA) is an in-situ remedial method based on the intrinsic assimilative capacity of the
subsurface that allows in-place cleanup of impacted sites (Lin and PuIs, 2003). NA is a potential remedial
option for groundwater impacted with arsenic based on its geochemical behavior in the subsurface (Lin and
Puis, 2003). NA of arsenic in groundwater may involve processes such as adsorption, desorption, reduction and
oxidation, co-precipitation, and dissolution (Lin and Puis, 2003). Therefore, MNA is the remedial approach that
is selected after NA processes are demonstrated to be effective at a given site.

The geochemical processes that control fate, transformation, and transport of arsenic are complex due to
temporally variable oxidation-reduction conditions (Lin and Puis, 2003). Overall, the RI data collected in the
FADA to date indicates that NA processes are effective in controlling the presence of arsenic based on its
limited distribution in groundwater. RI data also suggests that there is some variability in geochemical
parameters such as pH, temperature, and ORP based on seasonal changes. Therefore, additional site-specific
data needs to be collected to determine whether or not MNA is applicable for the FADA.

The MNA monitoring program would initially consist of using the existing FADA monitoring well netWork (5
shallow wells, 4 deep wells, and I shallow piezometer) to collect four quarters of monitoring data to evaluate
arsenic and geochemical conditions under different seasonal conditions. Selected geochemical parameters
would be sampled to evaluate groundwater conditions in the FADA. Samples would also be collected for total
arsenic and arsenic speciation for arsenic (III) and arsenic (N) to further evaluate the mobility of arsenic in
groundwater. After the first year of monitoring is completed, the data would be evaluated to determine a future
monitoring program for the FADA. The MNA monitoring program for the FADA is expected to be long-term
in nature (Le., multiple years); however, additional data is needed to better project how long monitoring will be
required. For the purposes of estimating the cost of this alternative, annual monitoring for five years following
the initial year of quarterly monitoring was assumed.
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ACs are often used as a component of remedial actions. ACs are defined as physical controls (e.g. fencing or
barriers) that help minimize the potential for human exposure to site-related impacts. The use of ACs for the
FADA appears to be an appropriate approach to manage potential human exposure to ash material within the
FADA. ACs that may be employed at the FADA include the following:

Limited Groundwater Use - FADA groundwater is not used as a source of drinking or bathing water at the
Sutton Plant.

Property Buffer - A substantial property buffer exists around the FADA. The FADA is located well within
site property thereby greatly limiting access to the general public (see Figure 1-2).

Security Fencing - The majority ofthe FADA is surrounded by fencing as shown on Figure 2-2. Access to the
FADA is controlled by a remote controlled gate that is closed at all times. To enter into the FADA, personnel
must contact the Sutton facility's operations control center and obtain permission. Access to the FADA by the
general public is prohibited. It should be noted that fencing is not present along the northern, densely vegetated
portion of the FADA as shown on Figure 2-2. Access is limited to this area by the discharge canal along the
northern FADA boundary; however, it appears that this area may occasionally be accessed by trespassers and
fisherman traveling up the discharge canal. Therefore, additional ACs would be required in this area to further
limit access to this area.

Physical Barriers - The FADA currently has several physical barriers that limit potential exposure to COCs in
the FADA. These barriers include:

• Soil and Grass Cover - The majority of the FADA is covered with grass and topsoil from 0.0 to 0.5
feet bgs. The average depth to ash in the FADA is 1.4 feet bgs based on the test pit and soil boring logs
summarized in Table 2-3. This cover minimizes direct human contact with the underlying ash material.
The northern portion of the FADA is covered with a more sandy soil cover that may be mixed with ash
material locally; however, the dense vegetation in this area tends to limit contact with ash material by
potential trespassers.

• Pipe Bridges - Two pipe bridges are present across the discharge canal along the northern boundary of
the FADA. These bridges are designed to convey ash material via piping to the ash ponds currently in
use at the Sutton facility, or allow for dewatering of the ash ponds in accordance with the site's NPDES
permit. The presence of these of pipe bridges reduces access to the eastern part of the northern portion
of the FADA by boaters.

• Sandstone Cap - A hard sandstone barrier is present along the western boundary of the FADA. This
cap extends approximately three feet below the water surface and forms the east bank of Lake Sutton.
This barrier appears to be effective in limiting potential contact by lake users with ash material.

Personal Protective Equipment (PPE) - A limited number of Progress Energy employees need to access the
FADA as part of their job function. These job activities include grass cutting, maintenance of the aboveground
storage tank and associated equipment, and inspection and maintenance of the ash piping within the FADA.
Although exposure potential is limited, appropriate PPE used by on-site workers that need to access the
subsurface for maintenance of underground equipment can further reduce direct contact with ash material.

LURs are a form of institutional control which the USEPA defines as non-engineered instruments that help to
minimize the potential for human exposure to site-related impacts, and to protect the integrity of the selected
remedy (USEPA, 2004). Under the REC program, LURs may be proposed for soil in cases were unrestricted
land use RGs cannot be met. LURs combined with ACs may be an appropriate remedial option to address the
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• limited COCs detected in soil and ash material above unrestricted use RGs. The LUR .proposed for the FADA
would limit use of the FADA to only industrial/commercial activities.

Evaluation Criteria

.0306 m(3)(A) - Protection ofHuman Health and the Environment

If MNA is demonstrated to be an effective remedial approach for groundwater based on the initial evaluation
proposed in Section 5, MNA would be considered protective of human health and the environment because the
MNA data will provide confirmation that the distribution of arsenic in FADA groundwater is controlled. ACs
are protective of human health because the combined effect of the ACs listed above greatly limits human contact
with ash material and provides notification to authorized and unauthorized personnel who may access (or try to
access) the FADA. LURs would be protective of human health because they would provide additional control
on the future use of the FADA.

.0306 0)(3)(B) - Compliance with Applicable Federal, State & Local Regulations

MNA, ACs, and LURs are often each used as components of remedial actions by USEPA and the NCDENR.
Under this alternative, a portion of the site would likely have exceedances of unrestricted use "soil" (ash is not
soil) RGs for arsenic and a few other COCs. Portions of the FADA groundwater would continue to have
exceedances of 2L Groundwater Quality Standards for arsenic. This alternative would comply with other
federal, state, and local regulations.

• .0306 m(3)CC) - Long-term Effectiveness & Permanence

Under this alternative, there may be a limited presence of COCs in soil/ash and groundwater above the final
RGs established for the FADA. The residual risk of leaving this material in place would be mitigated through
the combination of MNA monitoring, and minimization of potential human contact through the ACs and LUR.
The adequacy and reliability of the MNA program, ACs, and LUR would be dependent on the quality of the
monitoring program established for each component. MNA would likely be effective over the long-term
assuming groundwater quality demonstrates stable and/or declining trends. Groundwater conditions would be
monitored throughout the MNA program, and data trends can be analyzed to verify that arsenic in FADA
groundwater is controlled, If groundwater conditions change, appropriate response actions can be taken. ACs
would be effective over the long-term if they are properly maintained through an AC maintenance plan. LURs
would be effective over the long-term because a notice would be filed with the New Hanover County Register of
Deeds describing the condition and restrictions in place for the area or unit in question. An inspection plan for
the LUR would also be required under the REC program so that the LUR is maintained over time. The REC
program also requires regular progress reporting to NCDENR to demonstrate that the established controls are
properly maintained.

.0306 0) (3) (D) - Reduction ofToxicity, Mobility, & Volume

If NA processes are determined to be effective for FADA groundwater, a reduction in mobility and volume of
arsenic in groundwater would occur over time. ACs and LURs do not directly contribute to the reduction of
toxicity, mobility or volume of COCs; however, they would be effective in minimizing contact with site COCs
thereby limiting potential toxic effects of COCs.

•
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.0306 0)0) (E) - Short-term Effectiveness

This alternative could be implemented with minimal disruption of the environment and local community. Each
component of the proposed alternative could be implemented in the short-term (i.e., within several months)
following RAP approval. Potential exposure to workers would be minimal and could be further reduced through
the use of appropriate PPE. Environmental impacts over the short-term would be negligible.

.0306 0)0)(F) - Implementability

This alternative would be reliable and could implemented using readily available equipment and resources, and
would be technically and administratively feasible. Coordination with plant personnel would be required to
limit disruption to on-going plant operations. An MNA monitoring plan would be prepared to guide effective
implementation of the program for the groundwater remedy.

.0306 0)0) (G) - Cost

The estimated cost of this alternative is $203,000. See Table 3-2 for details. These costs assume a six year
monitoring program, in which monitoring would be completed on a quarterly basis the first year and annually
thereafter. This scenario may need to be adjusted based on actual MNA monitoring data results.

.0306 O)C3)CHJ - Community Acceptance

This alternative would be minimally disruptive, and therefore, should be acceptable to the local community.
The public will also be provided an opportunity to comment as part of the public notice requirements during the
RAP approval process.

3.1.2 Remedial Alternative No.2 - Capping and MNA for Groundwater

Technical Description

This alternative consists of capping the FADA with approximately 1.5 feet of soil cover with a vegetative cover
over the entire FADA. The purpose ofthis cap would be to minimize potential human contact with ash material.
The cap would cover approximately 34 acres within the FADA requiring the delivery and placement of
approximately 82,000 cubic yards of material. Capping would require adding cover material to certain portions
of the FADA and regrading of the FADA to control drainage. The heavy vegetation in the northern portion of
the FADA would need to be removed to allow for placement of the cap. In accordance with the REC Guidiance,
an LUR would also be required as part of this alternative ifCOCs remained above unrestricted use soil RGs.

Groundwater would be addressed using MNA as described in Alternative No.1. The evaluation criteria
presented for the MNA remedy for groundwater in Alternative No.1 would also apply for this alternative.

Evaluation Criteria

.0306 O)C3)CA) - Protection ofHuman Health and the Environment

Capping of ash would be protective of human health and the environment by minimizing contact with the source
of COCs within the FADA. It should be noted that the existing conditions in the FADA generally consist of
well vegetated grass cover underlain by an average of 1.4 feet of topsoil and sandy soil which overlies the ash
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material. These conditions provide natural cover that is effective in limiting potential human exposure to the ash
material; therefore, the value of an engineered cap would likely be incremental in nature.

.0306 (l)(3)(B) - Compliance with Applicable Federal, State & Local Regulations

Under this alternative, a portion of the site would likely have exceedances of unrestricted use RGs for "soil"
(ash is not soil) for arsenic and possibly a few other COCs. Portions of the FADA would continue to have
exceedances of 2L Groundwater Quality Standards for arsenic. However, capping and MNA would be
compliant with federal and state regulations and is often used as a component of remedial actions by USEPA /7

and NCDENR. It should be noted that capping is not a preferred remedial approach under the REC program. (. ~

.0306 (l)(3)(C) -Long-term Effectiveness & Permanence .;.~~t~·1
VVS'" i~ .

Under this alternative, there may be a limited presence of COCs in ash/soil and groundwater above the final C~
RGs established for the FADA. The residual risk of leaving this material in place would be further mitigated by
minimizing potential human contact through the presence of the cap, the MNA monitoring program, and the
LUR. The adequacy and reliability o{these remedies would be dependent on the quality of the maintenance and
lor monitoring program established for each component.

.0306 (l)(3)(D) - Reduction ofToxicity, Mobility, & Volume

Capping of soil and ash would not contribute to the reduction in toxicity or volume of COCs in the FADA.
There may some reduction in COC mobility due to a decrease in groundwater infiltration. The effect of capping
on groundwater is less clear. Groundwater is shallow in the FADA and appears to be in periodic contact with
the ash due to groundwater fluctuations and arsenic has shown to have limited mobility in groundwater under
current conditions as detailed in Section 4.2.3 .

.0306 (l)(3)(E) -Short-term Effectiveness

Capping would be disruptive to operations during installation at the Sutton plant because trucks transporting the
cap materials would have to cross active rail lines which are used to deliver coal for power generation. The
capping alternative would require approximately 6,000 truck loads of material to be delivered to the site; trucks
would travel on existing roadways through commercial areas to access the site. Potential exposure to workers
would be greater due to the greater number of workers required to install the, dust issues and potential contact
with the ash material in portions of the FADA. This possible exposure scenario could be reduced through the
use of appropriate PPE for workers. The current environmental setting of the FADA would be disrupted over
the short-term due to placement of the cap.

.0306 0) (3)(F) -Implementability

This alternative would be reliable and could be implemented using readily available equipment and resources,
and would be technically and administratively feasible. However, the location of the FADA would require
trucks and equipment to frequently cross over vital rail lines used for shipping coal to the Sutton facility, which
may disrupt normal operating conditions at the site.

.0306 (l)(3)(G) - Cost

The estimated cost of this alternative is $12,431,000, which includes MNA monitoring costs. See Table 3-1 for
details.
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.0306 O2(3)(H) - Community Acceptance

Capping may be moderately disruptive to the local community due to the large volume of cap material that
would need to be transported through the local community to the FADA. The public will also be provided an
opportunity to comment as part ofthe public notice requirements during the RAP approval process.

3.1.3 Remedial Alternative No.3 - Ash/Soil Excavation and MNA for Groundwater

Technical Description

Excavation of ash material was evaluated as a remedial alternative as required under .0306 (1)(5). This
alternative would involve removing approximately 215,000 tons of soil and ash material based on the
delineation of the FADA completed during the Rl investigations. Two areas would require excavation as shown
on Figure 2-2. The large triangular shaped area is approximately 1,700 feet long by 1,600 along each of the two
legs of the triangle. The second smaller area is approximately 370 feet long by 350 feet wide. An average ash
thickness of 2.6 feet was used to calculate volume of ash based on the Rl boring and test pit data.
Approximately one-half of the ash material is located in the heavily vegetated area in the northern portion of the
FADA. Prior to excavating, the vegetation in this area would need to be removed using heavy equipment. The
ash material would likely be characterized as non-hazardous waste based on the Rl data collected to date.
Excavated ash material would be transported to a Resource Conservation and Recovery Act Subtitle D landfill
for disposal.

Groundwater would be addressed using MNA as described in Alternative No. 1. The evaluation criteria
presented for the MNA remedy for groundwater in Alternative No.1 would also apply for this alternative.

Evaluation Criteria

.0306 O2(3)(A) - Protection ofHuman Health and the Environment

Excavation of ash would be protective of human health and the environment by removing the source of COCs
within the FADA.

.0306 02(3 )(B) - Compliance with Applicable Federal, State & Local Regulations

This alternative would be generally compliant with federal, state and local regulations. Excavation of source
material is often used as a component of remedial actions by USEPA and NCDENR and would not leave soil or
ash material above unrestricted use soil RGs in the FADA. Portions of the FADA would likely have
exceedances of 2L Groundwater Quality Standards for arsenic for some period of time after source removal was
completed.

.0306 aJ(3)(C) -Long-term Effectiveness & Permanence

This alternative would be effective over the long-term through removal of the ash and soil source material. The
magnitude of residual risk would likely be minimal since the source material would be removed; however,
limited impacts to groundwater would be expected to remain after removal ash in the FADA for some period of
time. The MNA program would address residual impacts in groundwater, which would be adequate and reliable
provided the monitoring program is properly implemented and maintained over time. The REC program also
requires regular progress reporting to confirm that the monitoring program is appropriate for the site.
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.0306 aJ(3)(D) -Reduction ofToxicity, Mobility, & Volume

Excavation of soil and ash would contribute to the reduction of toxicity, mobility and volume of COCs in the
FADA; its effect on groundwater is less clear. RI results indicate that residual arsenic concentrations in FADA
groundwater appear to be stable; therefore, excavation of ash material may not have a significant effect on
groundwater quality in the short-term.

.0306 m(3)(E) -Short-term Efftctiveness

Soil and ash excavation and disposal would be disruptive to operations at Sutton plant because trucks
transporting the ash and soil material would have to cross active rail lines which are used to deliver coal for
power generation. The environment at the FADA would be disrupted due to the large excavation required and
the destruction of the vegetation in the northern portion of the FADA. Potential exposure to workers would be
greater due to the greater number of workers required to perform excavation and backfilling operations, dust
control issues, and potential contact with the ash material would also be a potential concern. This possible
exposure scenario could be reduced through the use of appropriate PPE for workers.

.0306 m(3)(F) -Implementability

This alternative would be reliable and could be implemented using readily available equipment and resources,
and would be technically and administratively feasible. However, excavation would also be logistically
complex due to the large volume of material that would need to be removed and transported off-site.
Approximately 10,760 trucks would be needed to excavate the ash material in the FADA.

.0306 m(3)(G) - Cost

The estimated cost of this alternative is approximately $18,576,000. See Table 3-1 for details. Excavation
would be inordinately expensive given the large amount of material that would require excavation, especially
given the limited number of COCs detected in soil and ash.

.0306 m(3)(H) - Community Acceptance

Excavation would be the most disruptive of the alternatives to the local community due to the large volume of <'"7
material that would need to be transported through the local community; therefore, community acceptance may
be unfavorable.
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4. Proposed Remedy and Justification .0306 (1)(3)

This section discusses the proposed remedial approach to address the limited number of COCs above
unrestricted use RGs in soil/ash and shallow groundwater in the FADA.

4.1 Proposed Remedy .0306(1)(4)

The proposed remedy for the FADA is Alternative No. I. The selected remedial approach consists of:

• MNA of arsenic in groundwater in the FADA; and,
• ACs and LURs to address the limited number of soil and ash impacts within the FADA above

unrestricted use RGs; and,

4.2 Justification for Selection of Proposed Remedy .0306(1)(5)

4.2.1 MNA of Arsenic in Groundwater

As stated above, evaluation of MNA of arsenic in groundwater is the proposed remedy for FADA groundwater.
MNA is proposed to provide sufficient evidence that NA processes are limiting the presence and distribution of
arsenic in groundwater over the long-term. Justification in support ofMNA is provided below.

Initially, a literature review of general arsenic behavior in groundwater and the applicability of MNA as a
remedial alternative for arsenic in groundwater were conducted. The literature reviewed indicated that MNA of
arsenic may be a viable remedial strategy (e.g., Hering, 2003; Dixit and Hering, 2003; Lin and Puis, 2003).

The literature review was followed by evaluating multiple lines of evidence to evaluate whether or not NA is
occurring at the site based on the available RI data. Available groundwater arsenic and NA indicator parameter
data were evaluated for NA processes, and to determine the dominant fate and transport processes contributing
to remediation of arsenic in the FADA. The evaluation method used was generally consistent with NCDENR
and USEPA MNA guidance (NCDENR, 2000; USEPA, 1998) and included the following steps:

• review of arsenic geochemistry;
• screening site-specific data generated during the RI including:

o geochemical indicator parameter data;
o aquifer physical characteristics; and
o evaluation of physical processes such as advection, dispersion, and sorption, on arsenic

migration for evidence of natural groundwater remediation processes.

The results of these evaluation techniques were used to evaluate MNA as a component of the overall remedy for
the site. The methods used and the results of the natural groundwater remediation evaluation are provided in the
following sections.

4.2.2 Arsenic Geochemistry in Groundwater

Arsenic is a multivalent element that can occur in valence states of +5 (V), +3 (III), +1 (1), 0, and -3 (-III).
However, arsenic occurs mainly in two stable oxidation states: arsenate (V) and arsenite (III). Arsenate species
include H3As04, H2As04-, HAs04-

2
, and AS04-

3
• Arsenite species include H3As03, H2As03-, HAs03-

2
, AS03-

3
,
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• and HAs02-2. The speciation of arsenic is strongly influenced by pH and redox potential. As shown on Figure
4-1 below, arsenate generally predominates under oxidizing conditions (Dixit and Hering, 2003). The
monovalent arsenate anion H2As04- would be expected to predominate between pH 3 and pH 7, and the divalent
anion HAsO/ would be expected to predominate from pH 7 to pH II (Hem, 1989). Arsenite predominates
when conditions are sufficiently reducing and mildly reducing conditions favor the arsenite uncharged ion
H3As03•

.....0;'"..
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Figure 4-1. Example Eh-pH Diagram for Dissolved Arsenic (As).

(source: http://etd.lib.fsu.edu/theses/available/etd-11222004-215827/unrestricted/03_HA_Chap2.pdf)

•

Several mechanisms affect arsenic mobility in the subsurface environment including adsorption and desorption
reactions and solid-phase precipitation and dissolution reactions (Lin and PuIs, 2003). In addition, microbial
reduction of As(V) and oxidation of As(III), reductive dissolution of iron oxyhydroxide phases, and competition
of solutes for sorption sites may affect arsenic mobility (Dixit and Hering, 2003; Lin and PuIs, 2003). The roles
of these processes in controlling concentrations of arsenic in groundwater are described below.

Adsorption-Desorption
Dissolved arsenic species can be adsorbed by minerals including silicates, clays, and iron hydroxides. The
strength of adsorption and desorption reactions between different arsenic species and solid-phase surfaces in
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aquifers varies, in part, because of differences in charge in the arsenic species that affect the electrostatic
interactions between species and surfaces (Hinkle and Polette, 1999). Both As(V) and As(II!) sorb strongly to
iron oxides (Hem, 1989) and sorption of arsenic species to iron oxides may be two or more orders of magnitude
greater than sorption of arsenic to clays and feldspars (Lin and PuIs, 2003). Under most conditions, adsorption
of arsenate is generally greater than adsorption of arsenite (Lin and PuIs, 2003).

Arsenic adsorption and desorption reactions are influenced by changes in pH, occurrence of redox reactions,
presence of competing anions, and solid-phase structural changes at the atomic level (Hinkle and Polette, 1999).
Adsorption of arsenic to iron oxide surfaces is favored under acidic and near-neutral pH conditions. Desorption
of arsenic becomes favored as pH values become alkaline. At pH values above about 8, the negative net charge
of iron oxide can repel negatively charged ions such as arsenate (Hinkle and Polette, 1999). Redox reactions
can affect aqueous arsenic concentrations by their effects on arsenic speciation, and hence, arsenic adsorption
and desorption. For example, reduction of arsenate to arsenite can promote arsenic mobility because arsenite is
generally less strongly adsorbed than is arsenate. Arsenic adsorption can be affected by the presence of other
anions such as phosphate and oxyanions such as molybdenum, selenium, and vanadium that compete with
arsenic anions for sorption sites.

Precipitation-Dissolution
Precipitation and dissolution reactions may affect groundwater arsenic concentrations. Solid-phase precipitation
and dissolution reactions are controlled by solution chemistry, including pH, redox state, and chemical
composition (Hinkle and Polette, 1999). Under reducing conditions, the concentration of dissolved arsenite may
become elevated because arsenic bound to ferric iron hydroxides is released into groundwater due to the
reduction of ferrous iron to ferric iron and the reduction of arsenate to arsenite (Fetter, 1999). The presence of
ferric iron hydroxide may slow the reduction of As(V) to As(II!) (Inskeep et aI., 1999). Under sulfate reducing
conditions, reduced arsenic can be precipitated as the sulfur minerals realgar (AsS) or orpiment (As2S3) (O'Day,
2003). Reduced arsenic does not substitute into pyrite (FeS). In systems in which the rate of microbial sulfate
reduction is limited and the ratio of iron to sulfide is relatively high, removal of sulfide by FeS precipitation
leads to a maximum in dissolved As(III) concentrations (O'Day, 2003; Root et aI., 2003).

Iron mineral formation can be an important sink for arsenic accumulation in subsurface systems and high arsenic
contents (from 9 to 20%) can be accumulated as ferric arsenate precipitates (Leblanc et aI., 1996). The behavior
of minerals with respect to arsenic indicates that some minerals could serve as mineral indicators for assessment
of the potential of natural attenuation of arsenic-impacted groundwater (Lin and PuIs, 2003). The measurement
of iron oxide content of aquifer materials, in conjunction with an evaluation of aquifer redox conditions, may
provide a good measurement of the assimilative capacity of subsurface materials to sequester arsenic.

4.2.3 Evaluation of Site-Specific RI Data

Groundwater Quality and Geochemical Data in FADA Groundwater
Arsenic has been detected above the 2L criteria of 10 1lg!L in groundwater collected at FADA monitoring wells
MW-13 (70.6 1lg!L and 99.1 [103 1lg!L duplicate]), MW-14 (10.9 1lg!L), and MW-15 (44 /lg!L and 41.3 [44.1
/lg!L duplicate]). These monitoring wells are generally located within, or close to, the footprint of the FADA
indicating that the extent of arsenic exceedances in groundwater is generally limited. Arsenic concentrations in
groundwater at other FADA monitoring wells were below 4.5 /lg!L, or were below the laboratory reporting limit
of 3.6 /lg/L. These wells are located upgradient and downgradient from the FADA footprint. The limited
mobility of arsenic in groundwater is supported by the lack of arsenic exceedances in surface-water samples
collected from nearby Lake Sutton (Progress Energy, 2002).
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Groundwater pH at the three monitoring wells with arsenic exceedances ranged from 6.5 to 6.8 (neutral) in June
2004 and from 9.1 to 9.6 (alkaline) in February 2005. Groundwater oxidation-reduction potential (ORP) values
ranged from -197 to -100 mV (moderately reducing) in June 2004 and from 94 to 143 mV (mildly reducing) in
February 2005. Groundwater pH at the monitoring wells with no arsenic exceedances was 6.4 in June 2004 and
ranged from 7.8 to 8.7 in February 2005. Groundwater ORP values were -125 mV in June 2004 and ranged
from 45 to 252 mV in February 2005. Table 4-1 presents a summary of the field parameter data.
Microbiological data for groundwater samples collected from select monitoring wells in February 2005
indicated that aerobic heterotrophic bacteria and aerobic iron-related bacteria were present in the aquifer (See
Table 4-2 presents a summary of the microbiological data.

These results indicate that groundwater pH and ORP conditions at the FADA are variable with time. Based on
available groundwater data, there appears to be differing groundwater geochemical regimes at different times of
the year. The cause of this variability is currently uncertain. In June 2004, pH was neutral and ORP values
indicated moderately reducing conditions (iron reducing range). Although pH was favorable for arsenic
adsorption, redox conditions were sufficiently reducing for iron reduction to occur, potentially resulting in the
release of arsenic from iron hydroxides. Under these moderately reducing conditions, As (III) may predominate.
In February 2005, pH was alkaline and ORP values indicated mildly reducing conditions (nitrate reducing to
manganese reducing range). Although the higher pH observed in February 2005 was less favorable for arsenic
adsorption, redox conditions were favorable for stability of iron oxides precipitates. Under these mildly
reducing conditions, As(V) may predominate.

To further evaluate the presence of iron oxides in FADA groundwater, samples for ferrous iron were collected
on July 27,2005 (MW-15 and MW-15D were sampled on August 9,2005) using the Hach field method. These
data indicate that ferrous iron concentrations from shallow groundwater samples ranged from 0.6 mgIL for
background well MW-16 to 4.6 mgIL in the sample from MW-14. Samples from shallow wells proximate to the
FADA ranged from 2.8 mgIL to 4.6 mgIL indicating that ferrous iron may be present in association with the ash
unit. Ferrous iron concentrations were significantly lower in deep FADA groundwater ranging from 0.2 mg/L to
0.6 mgIL. Table 4-3 presents a summary of the ferrous iron data.

SPLP Datafrom OldAsh Pond
Synthetic precipitation leaching procedure (SPLP) tests were conducted on ash samples collected from the Old
Ash Pond (OAP) in 2003 (BBL, 2004). Arsenic concentrations in SPLP leachate ranged from 14 to 130 /!gIL.
These concentrations were similar to the range of groundwater arsenic concentrations in vicinity of FADA. The
OAP materials are primarily ash and are younger than the FADA materials which are predominately a mixture
of ash and sand. Since the OAP ash material is are predominantly younger, the SPLP data from the OAP may
represent a "worst case" estimate of arsenic concentrations in FADA groundwater. Therefore, these
concentrations are not expected to worsen with time.

Aquifer Characteristics
The aquifer consists primarily of sand to a depth of approximately 50 to 60 feet below ground surface. The
presence of orange colored sand was noted in eight test pits and soil borings during the Phase I and Phase II RIs.
These orange-colored sands were typically located near the top of water table and were primarily located down
gradient from the FADA footprint. Orange colored sands likely indicate the presence of iron oxides and
hydroxides that potentially could sequester dissolved arsenic.

Average depth to groundwater in the FADA was 4.5 feet bgs based on the July 27,2005 well gauging event. It
should be noted that groundwater flow within the FADA may be significantly affected locally by the relative
permeability differences between the ash unit and sandy soil within the FADA. This condition was observed in
several test pits during the RI. The low permeability of the ash unit significantly retarded groundwater flow
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relative to the much more permeable sand and ash mixture and/or sandy soil. These conditions may further limit
arsenic transport in groundwater.

Hydrophobic Sorption andArsenic Retardation

Sorption refers to the chemical transport process whereby chemicals, including metals dissolved in groundwater,
partition preferentially to solid phase aquifer materials. The quantity of chemicals that can partition to solid
phase materials is directly proportional to the affinity of the dissolved chemical to sorb to the solid phase
material. For metals, this affinity is described by the soil-water partition coefficient ("KJ). The result of this
process is that some quantity of the chemical mass is removed from groundwater during transport, and the rate
of constituent, in this case arsenic, migration in groundwater can be less than the average linear groundwater
velocity. Sorption is, therefore, a natural physical groundwater attenuation process that results in the retardation
of arsenic relative to the average linear groundwater velocity.

To evaluate the role that sorption plays in the rate of arsenic movement relative to the average linear
groundwater velocity in the FADA, a site specific retardation factor for arsenic was estimated based on the
following equation (Freeze and Cherry, 1979):

where Rc is the retardation factor for a specific chemical (c), Pb is the bulk density of the soil, Kd is the chemical:..
specific soil-water partition coefficient, and n is the effective soil porosity. The assumed aquifer bulk density is
1.65 gm/cm3 and the assumed effective soil porosity is 0.30 (Freeze and Cherry, 1979). A Kd value of29 mg/g
for arsenic was obtained from the Risk Assessment Information System Toxicity and Chemical-Specific Factors
Data Base (http://risk.lsd.ornLgov/cgi-bin/tox/TOX_select?select=csf). The following table presents the site
specific retardation factor for arsenic based on this equation:

Arsenic

As shown, site-specific the retardation factor for arsenic was calculated to be 160.5 indicating relatively high
retardation. The velocity of arsenic transport in groundwater is related to the velocity of groundwater by the
following equation:

where Vc is COC velocity, in this case arsenic and Vgw is groundwater velocity. As shown, based on the
maximum estimated groundwater velocity (242.6 ft/yr), arsenic velocity in groundwater is approximately
1.5ft/yr. This indicates that arsenic is significantly less mobile in groundwater relative to the overall
groundwater velocity at the site.

It should be noted that "KJ values for arsenic can vary several orders of magnitude depending upon local soil type
and soil organic content. The value shown is "typical" and may not be fully representative of actual site
conditions. Ideally, for solute transport modeling efforts, site-specific Kd information is developed for the range
of aqueous and geological conditions of the system to be modeled. However, the retardation data provided
above appear to be reflective of site conditions based on the limited distribution of arsenic observed in
groundwater proximate to the FADA.
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4.2.4 Site-Specific Characteristics - Support for MNA Remedy

Arsenic was not detected or was detected at concentrations below the 2L Standard in groundwater samples
collected from monitoring wells located upgradient and directly downgradient from the FADA. Further, arsenic
has not been detected above applicable criteria in surface water collected from Lake Sutton. Arsenic was
detected above the 2L Standard in samples from only three shallow groundwater monitoring wells located
within or relatively near the footprint of FADA. Deep groundwater was not impacted by arsenic based on the RI
data. These results indicate that arsenic above the 2L Standard is generally limited in extent. It should be noted
that arsenic may have migrated in groundwater from the FADA to monitoring well MW-15. This monitoring
well is located approximately 300 feet downgradient from the edge of the FADA. Operation of the FADA
began approximately 50 years ago, therefore, migration of arsenic appears to be limited to a transport velocity of
about six feet per year. This transport velocity is similar in magnitude to the estimated arsenic transport velocity
of 1.5 ftlyr referenced above, which is still very low relative to FADA groundwater velocity. These data
indicate that sorption and retardation processes are playing a significant role in limiting arsenic distribution in
FADA groundwater. The presence of orange sand and ferrous iron sampling results indicates the presence of
iron oxides and hydroxides and the existence of arsenic assimilatory capacity within the aquifer matrix
consistent with the findings of other arsenic MNA evaluations (Lin and PuIs, 2003). A general conceptual site
model (CSM) is presented in Figure 4-2 below to illustrate the subsurface conditions within the FADA. It
should be noted that seasonal changes in geochemistry may affect speciation and mobility of arsenic.
Additional data may be required to better understand the potential affect of variations in groundwater
geochemistry on arsenic mobility at the site.

In summary, MNA appears to be a viable remedial alternative to address groundwater in the FADA based on the
RI data. A MNA monitoring plan is recommended to allow for evaluation of MNA as a remedial strategy over
time to evaluate seasonal effects and time versus concentration trends. This plan is presented in Section 5.
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• Figure 4-2
CSM for Arseuic in FADA Groundwater
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4.2.5 Implementation of ACs and LURs in the FADA

The use of ACs and LURs is appropriate for the FADA for the following reasons:

Use of ACs and LURs are protective of human health - The FADA is located in a relatively isolated area of
the Sutton Plant with a large property buffer surrounding it. The natural setting of the FADA greatly minimizes
access to the area. Augmenting this setting with ACs provides an additional level of protection by further
controlling contact with ash material.

Projected Use of the FADA - The Sutton Steam Plant is a vital source of electric power for the Wilmington
area. Progress Energy intends to continue operations at the facility for the foreseeable future. The expected
future use of the Sutton property, including the FADA, is expected to be industrial. Therefore, ACs and LURs
that are maintained over time will provide an effective method of limiting potential contact with ash material by
workers or trespassers within an industrial setting.

4.3 Activities Necessary for Implementation .0306(1)(6)

The following activities are necessary to implement the RAP:
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Identification of Alternate RGs - Progress Energy proposes to use RGs based on an industrial use scenario for
the limited number of COCs in soil within the FADA. Details on the RGs proposed by Progress Energy are
provided in Section 6.

MNA Plan - Section 5 presents a groundwater monitoring plan for the first year that will be used to further
evaluate the applicability of MNA of arsenic in FADA groundwater. Sampling will be conducted on a quarterly
basis for the parameters presented in Section 5 to evaluate the effects of seasonal changes on the groundwater
geochemistry within the FADA, and the corresponding effect of these changes on NA of arsenic. After the first
year of monitoring is completed, the data will be evaluated to determine a future monitoring program for the
FADA. The FADA MNA monitoring program is expected to be long-term in nature (i.e., multiple years);
however, additional data is needed to better project the frequency and time required for monitoring.

AC Plan' - As part of RAP implementation, an AC implementation and maintenance plan will be prepared. An
inventory of the existing ACs referenced in Section 3.1.2 will be conducted. Additional ACs that will further
restrict access to the FADA will be developed in consultation with plant personnel. Additional ACs that may be
proposed include adding fencing and/or additional signs that further restrict access to the FADA. An AC
maintenance plan will also be prepared with input from Sutton Plant personnel for long-term management of the
ACs. This plan will include provisions for an ongoing inspection and maintenance program for all ACs
proposed for the FADA.

4.4 Additional Site Characterization .0306 (1)(7)

Additional groundwater data will be collected during the first year of MNA monitoring to further evaluate the
applicability of MNA at the FADA as referenced above. The data collected will be evaluated after the first year.
At that time, additional data collection may be proposed, if necessary, to further evaluate MNA of arsenic in
FADA groundwater. Soil samples for selected geotechnical parameters may also be collected based on the
results of the initial MNA sampling described in Section 5.1 below to support potential fate and transport
modeling efforts, ifwarranted.
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5. Procedures and Schedule for Remedial Action
.0306(1)(8)

5.1 MNA Plan for FADA Groundwater

This section presents the procedures that will be followed to conduct the MNA evaluation for arsenic in FADA
groundwater for the first year of the program. The procedures described in this section have been developed in
general accordance with REC program requirements, including field and laboratory procedures, quality
control/quality assurance (QA/QC) provisions, and health and safety requirements. The procedures described
herein are also consistent with the procedures provided in the REC Guidance (August 2005) and the
Environmental Investigations Standard Operating Procedures and Quality Assurance Manual (EISOPQAM)
(United States Environmental Protection Agency [USEPA], 2001). EISOPQAM procedures are presented in
AppendixA.

5.1.1 Groundwater Monitoring Procedures

Before beginning groundwater sampling activities, one synoptic round of depth to groundwater measurements
will be collected from all FADA monitoring wells and piezometer PZ-I0 during each groundwater monitoring
event. The measurements will be made using an electronic water-level probe. Depth to groundwater
measurements will be measured from the surveyed top of inner casing to the nearest 0.01 foot and recorded in
the site logbook. Groundwater measurements will be converted to elevations and used to create a potentiometric
surface contour map. These maps will be presented in the groundwater monitoring report for each event.

Monitoring wells will be sampled using the low-flow purging and sampling methods. This involves purging and
sampling each monitoring well with a peristaltic pump and Teflon®-lined polyethylene tubing. The tubing will
not be reused in other wells. The tubing will be positioned in the well such that the pump intake is situated at the
middle of the well screen. The p.urge rate (maximum of 500 milliliters per minute) will be adjusted such that the
water level within the well is not lowered by more than 0.3 foot. The water level within the well will be
monitored throughout the duration of the purge. Additionally, field parameters (consisting of temperature, pH,
specific conductivity, dissolved oxygen, ORP, and turbidity) will be monitored continuously using a Horiba U
22, or equivalent meter, with a flow-through-cell assembly. Color of the purge water, presence or absence of a
sheen, odor, and turbidity will also be recorded by BBL personnel throughout the duration of the purge. Each
monitoring well will be purged until three consecutive field measurements (taken at 5-minute intervals) of pH,
conductivity, dissolved oxygen, and ORP stabilize to within one standard unit, 3%, 10%, and 10 millivolts,
respectively. Additionally, purging will continue until turbidity stabilizes (three consecutive readings within
10%) or is below 10 NTU.

After the field parameter measurements stabilize, groundwater samples will be collected into laboratory sample
containers from the Teflon®-lined polyethylene tubing. If turbidity measurements do not stabilize, or if
measurements stabilize above 10 NTU, groundwater samples will be decanted prior to collection. If decanting
is required, groundwater will be collected in laboratory sample containers, suspended solids will be allowed to
settle out, and groundwater will be decanted into a second laboratory sample container.

After sampling is completed at a monitoring well, the equipment used for sample collection will be
decontaminated, as necessary, following the decontamination procedures outlined in the EISOPQAM (see the
applicable portion ofEISOPQAM Appendix B included in Appendix A).
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Samples will be stored in coolers on ice and maintained under full chain-of-custody procedures. Samples will
be transported via courier or shipped via overnight delivery to CompuChem Laboratory in Cary, NC (NC
Certification No. 79) for analysis of the following analytical parameters, except arsenic speciation analysis:

COCs
• Arsenic by USEPA SW-846 Method 6010B (3030C preparation);
• Arsenic (III) by USEPA SW-846 Method 7063 (modified); and,
• Arsenic (V) by USEPA SW-846 Method 7063 (modified).

Geochemical Parameters
• Dissolved (filtered) iron by USEPA SW-846 Method 6010B (3030C preparation);
• Dissolved (filtered) organic carbon by USEPA SW-846 Method 415.1;
• Sulfate by USEPA SW-846 Method 375.4; and,
• Sulfide by USEPA SW-846 Method 376.1

Arsenic speciation analysis will be conducted at STL's North Canton, Ohio laboratory. Arsenic (III) and arsenic
(V) speciation analysis will only be conducted on samples that have detectable concentrations of total arsenic.
All dissolved samples will be collected using a dedicated 0.45-micron filter. A summary of the proposed
sampling plan is provided in Tables 5-1 and 5-2.

5.1.2 Quality Assurance Project Plan

The site-specific Quality Assurance Project Plan (QAPP) used for the RI investigations will be used to
implement the MNA program. Additional procedures will be added to the QAPP for any new analytical
methods proposed in the MNA plan. This QAPP includes the QA manual for the main North Carolina-certified
laboratory that will be used for the main portion of the sampling program, and will be modified to include any
the laboratory selected for arsenic speciation analysis. Samples will be analyzed using a "Level III" data quality
package as referenced in the REC Guidance.

Field sampling procedures and quality control requirements will be performed in general accordance with the
applicable procedures provided in the EISOPQAM. These procedures will cover project activities such as
monitoring well purging, collecting groundwater samples, decontaminating sampling equipment; packaging
samples for chemical analysis; collecting QC samples (duplicates, MS/MSD samples, and rinsate blanks); and
handling investigation-derived waste (roW) (see selected EISOPQAM sections in Appendix A).

The following QA/QC samples will be submitted to CompuChem for analysis along with the samples collected
in the field in accordance with the REC Guidance:

• A minimum of one (blind) field duplicate will be collected per day and analyzed for the constituents
sampled on that day.

• One field (equipment) rinsate blank will be collected per week from each type of sampling equipment
used and analyzed for the constituents sampled that week.

• A matrix spike/matrix spike duplicate (MS/MSD) will be collected at a frequency of I per 20
groundwater samples and analyzed for the constituents sampled on that day.

Table 5-1 provides a summary of the QA/QC samples that will collected during monitoring activities.
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BBL personnel will conduct a data validation review of the analytical data generated for the groundwater
monitoring program for the first year of monitoring. The data validation will be performed in accordance with
national validation guidelines.

5.1.3 Decontamination Procedures .0306 (1)(11)

Equipment decontamination procedures will follow EISOPQAM Standard Field Cleaning Procedures (see
EISOPQAM Appendix B in Appendix A). Personnel decontamination procedures will follow EISOPQAM Site
Operation procedures (see EISOPQAM Section 4.3.6 in Appendix A).

5.1.4 Investigation-Derived Waste

IDW (purge water, etc.) will be contained in labeled 55-gallon drums pending the receipt of laboratory analysis.
The material will then be managed in accordance with REC Guidance (Appendix A.6(g»). If laboratory data
demonstrates that the IDW waste is below applicable REC RGs, then the material will be placed or discharged
onto the ground in a manner similar to the NCDENR Division of Water Quality, Groundwater Section guidance
(NCDENR, 2000). If the IDW has constituents present above the RGs, then the IDW will be properly managed
at an appropriate waste management facility.

5.2 AC Implementation Plan

An AC implementation plan will be prepared as part of RAP implementation. As indicated in Section 3.1.2,
many ACs are already in place at the FADA. The plan will include provisions for a detailed inventory of the
existing ACs. Based on this initial inventory, additional ACs that further restrict access to the FADA will likely
be proposed. Upgrades to existing ACs may also be recommended. The plan will be developed in consultation
with plant personnel so that potential for future use of the FADA is considered.

5.3 LUR Implementation Proposal

The following LUR proposal is provided in accordance with Appendix F, Section F.I.2 of the REC Guidance.
This LUR proposal is accompanied by a notification letter as required under Section F.1.1

F.I.2.a. - Restricted Site Activities

An LUR consisting of a limitation on use of the FADA is proposed. Specifically, Progress Energy proposes to
restrict all uses of the FADA other than industrial use. This restricted activity is provided as an example of
possible precluded activity in the REC Guidance. This restriction is appropriate for the FADA given its location
within the Sutton plant.

F.I.2.b. - Deed Book and Page Numbers where the LUR Will Applv

The deed book containing the LUR will be located at the New Hanover County Register of Deeds and
Recording Dept office located at:

EMS Building
216 N. Second Street
Room 4
Wilmington, NC 28401

BLASLAND, BOUCK & LEE, INC.
3/24/06
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The deed book is SOland the page number is 407.

F.l.2.c. - Plat Book and Page Numbers for any "Notice ofan Inactive Hazardous Substance or Waste Disposal
Site" Already Record for the Site

There are no other existing "Notice of an Inactive Hazardous Substance or Waste Disposal Site" recorded for
the Sutton site.

F.l.2.d. -Proposed RGs for Restricted Land Use

The proposed RGs are presented in Section 6.1 below and are summarized in Table 2-10.

F.l.2.e. - Written Consent by Site Owners for Imposition ofLURs

The completed LUR consent form is included with the other certification forms provided at the front of this
RAP.

F.l.2.t - Proposed Inspection Plan

In accordance with F.1.2.f, Progress Energy will conduct an annual inspection of the LUR for the FADA. This
inspection will be included as part of the AC implementation plan referenced in Section 5.2. A signed and
notarized statement stating that the LURs are still in effect and that conditions at the site are not in violation of
the LURs will be provided with each annual inspection.

5.4 Schedule of Implementation

An implementation schedule for the RAP is provided as Figure 5-1.

BLASLAND, BOUCK & LEE, INC.
3/24/06
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• 6. Proposed Criteria
Completion .0306(1)(9)

6.1 Remediation Goals for the FADA

for Remedial Action

•

•

Proposed Soil/Ash RGs
Only four COCs were detected in soil or ash above the unrestricted use RGs established in the REC program
(the RG for the C9-C22 aromatic EPHs is based on the soil-to-groundwater MSCC established under the
NCDENR underground storage tank (UST) program). Arsenic, benzo(a)pyrene, and thallium were detected
within the ash material; the C9-C22 aromatic EPH compounds were detected in soil. These COCs are
summarized in Table 2-10. Progress Energy proposes to use RGs for COCs in soWash based on direct contact
exposure pathway for an industrial use scenario. This approach is consistent with the projected future use of the
Sutton plant as a power generation facility and the isolated location of the FADA within the property.
Therefore, proposed soil RGs for the Sutton site are USEPA Region 9 Preliminary Remediation Goals (PRGs)
for industrial use (the NCDENR industrial soil-to-groundwater MSCC is proposed for C9 through C22 aromatic
EPH), which are presented in Table 2-10. For arsenic, the industrial PRG is 1.6 mg/kg. This value is based on a
cancer risk of one-in-one million [10.6

] (USEPA, 2004). This value is below the regional soil arsenic
background concentration for arsenic of approximately 3.6 mg/kg reported by Shacklette and Boemgen, (1984)
and is conservative given the location and limited accessibility of the FADA. Therefore, it is proposed that the
arsenic PRG be adjusted to 16 mg/kg based on an USEPA cancer risk range of 10.5• This approach is
conservative for an industrial setting and is within USEPA's acceptable cancer risk range of 10-6 to 10-4.

Groundwater RGs
For arsenic in groundwater, the North Carolina 2L Standard of 10 /!g/L is proposed as the RG. Progress Energy
also proposes the following additional criteria be considered for management of arsenic in groundwater given
the industrial setting of the FADA:

• Long-term Control of Arsenic in FADA Groundwater - The criteria for demonstrating long-term
control of arsenic in groundwater includes:

o declining and/or stable concentrations of arsenic in groundwater over time; and,

o evidence that arsenic is not migrating in FADA groundwater based on analytical data from the
down-gradient shallow and deep groundwater monitoring well cluster (MW-20 and MW-20D),
and deep monitoring wells MW-13D, MW-15D, and MW-16D.

6.2 AC and LUR Criteria

As discussed in Section 4, ACs and LURs are proposed as a component of the RAP to protect human health by
further limiting access by unauthorized personnel, and restricting certain activities in the FADA. This approach
will require ongoing maintenance of the ACs and LURs as a key component of the remedial action. As part of
RAP implementation, an AC implementation plan to establish, maintain, and document the new and existing
ACs will be prepared.

BLASLAND, BOUCK & LEE, INC.
3/24/06
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7. Community Health and Safety Plan .0306(1)(10)

A site-specific health and safety plan (HASP) was prepared for the Sutton site for the R1 investigations that
included a Community HASP as required under the REC Guidance. This HASP is applicable for the scope of
work proposed in this RAP and is included in Appendix C.

BLASLAND, BOUCK & LEE, INC.
3124106
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8. RAP Certification .0306(b)(1-2) and Completion
Statements .0306(b)(5)

Certification statements required by the Progress Energy (the Remediating Party) and the REC for the RAP are
provided at the front of this document. Each of these statements has been properly notarized, as required under
the REC program regulations.

BLASLAND, BOUCK & LEE, INC.
3/24/06
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Table 5-2
Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant
Remedial Action Plan - FADA
Wilmington, North Carolina

Sample

Analysis Method Container Volume Pr~servation Hold Time

IGrOlJI'Jdwater Samples .. . . I
Arsenic (total) USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation
Method!

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4
Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1)125ml cool to 4° with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846376,1
Bottle Acetate,cool to

4° with ice
Organic Carbon USEPA vials (2) 40 mls H2S04.cool to 28 days
(dissolved)3 SW-846415.1 4° with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a 0.45-micron filter cartridge.
4. Arsenic speciation samples should be analyzed well within the 28 day hold time.

•

CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift
mswift@compuchemlabs.com

S:\Doc Numbered Files\2006\19062430.xls
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Table 2-1
Summary of Analytes Detected in Sediment

Remedial Action Plan - Former Ash Disposal Area
Progress Energy L.V. Sutton Electric Steam Plant

Wilmington, North Carolina

'. , "~"~I J'" "

Sample 10: " , :SE>~1i', '. ' , , ,
" '~. '·51)'::.2: I '

, • 'Cape 'Fear River~ I , Cape' F~ar Rive'r~1" "', .

Sample Location: 'l:Jpsfream' Downstream
Date Collected: Units RGs Q"'/o~/9~ .' 'Q~/23/(j4

Volatile Organic Compounds by USEP,A Method ~~~,Q,$,
" ,

,," l, ~. " A'

1,2,4-Trichlorobenzene ug/kg 130,000 13JB[15U] 8.6 U
Methylene Chloride ug/kg 8,900 5.4 J [15 U] 2.8 JB
Semi-Volatile Organic Compounds By lJSEPA Method, ~~1'0~
None Detected -- -- --[- -] --
I'ISL lVI~tals By tJSEPA Methods 601 OB.f 1470A(fV1~r¢\iI';Y\<;Jn,!y) "

"
I,,,

Antimony mg/kg 6.2 1.7 BN [1.6 BN] 0.58 BN
Arsenic mg/kg 4.4 (7.24) : '5:4;[5.:1!~' ','I' ' 0.7 B
Beryllium mg/kg 30 1 B [0.89 B] 0.45 B
Cadmium mg/kg 1 0:5 B [0.45 B] 0.09 B
Chromium mg/kg 52.3 30.2 [28.8] 11.7
Copper mg/kg 18.7 16.1 [15.4] 4.2
Lead mg/kg 30.2 18.6 [17.7] 5.6
Mercury mg/kg 0.13 {4.6} '0.22 [0:.2]' 0.056 B
Nickel mg/kg 15.9 10.4 B [10.4 B] 3.2 B
Zinc mg/kg 124 62.3 [65.2] 14.6
Notes:
ug/kg: micrograms per kilogram.

mg/kg: milligrams per kilogram.
RGs shown are the more stringent of the health-based Soil RGs or sediment ESLs.
Shaded/Bolded values indicates that the constituent exceeded the RGs.
HSL: Hazardous Substance List.
[ ): Bracketed values are duplicate sample results.
( ): Ecological Screening Levels (ESL) based on USEPA Region 4 Division of Waste Management Division.
{ }: Soil RG value based on Inactive Hazardous Sites Branch, updated August 2003.

Organic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
J: This flag indicates an estimated value.
B: The analyte was found in the associated blank.

Inorganic Laboratory Qualifiers:
B: The analyte was less than the CRDL but greater than or equal to the IDL.
N: This flag indicates the sample spike recovery is outside of control limits.
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Table 2-2
Summary of Analytes Detected in Surface Water

Remedial Action Plan - Former Ash Disposal Area
Progress Energy L.V. Sutton Electric Steam Plant

Wilmington, North Carolina

Sample 10: SW-1 SW-2

Sample Location:
Cape 'Fear River - Cape Fear River-

Upstream Downstream
Date Collected: 0~/23/04 06/23/04

Volatile Organic Compounds by U~~PAMethod 8?60B

Chloroform 0.15 J [0.14 J] 0.16 J

Chloromethane 0.15 [0.13J] 0.50 U

Methyl-tert-butyl ether 0.20 J [0.18 J] 0.23 J

Methylene Chloride 0.24 U [0.22 U] 0.37 JB

§~ri1i~\f911~~il'e Organic C,pinP6ti,l1~~ !Jy' USEPA M~ttlod 8270C

None-Detected -- - -

HSL Metals by USEPA Method 60108

. Antimony 8.7 B [2.6 B] 2.1 B

Copper 3 B [2.8 B] 3.3 B

Chromium 0.80 U [1.7 B] 0.80 U

Lead 1.8 B [1.5'8] 1.3 U

Nickel 2.6 B [0.96 B] 2.1 B

Silver 0.40 U [0.40 U] 0.41 B

Zinc 23.3 [17.8 B] 13.2 B

Notes:
All concentrations in micrograms per liter (ug/L).
HSL: Hazardous Substance List.

Organic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
J: This flag indicates an estimated value.
S: The analyte was found in the associated method blank.

Inorganic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
S: The analyte was less than the CRDL but greater than or equal to the IDL.
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• •Table 2-3
Test Pit and Soil Boring Descriptions

Remedial Action Plan - Fonner Ash Disposal Area
Progress Energy L.V. Sutton Steam Electric Plant

Wilmington, North Clina

•
Maximum Depth

Depth (fl Interval (fl uses
Location 10. Date bgs) bgs) L,ithologic'Description " :Glass,ifi~ti!1n1·

.
Comments

Test Pit 10.

10.0-0.81 Toosoil. brown Sand with Clav and oroanic malter. roots. moist pt

TP·l 512412004 1.8
10.8-1.11

SAND, black, medium grained, trace organics, roots, moist trace oil substance
visible SM Petroleum staining observed.

(1.1-1.8) SAND, gray, medium grained, wet. SM

TP·2 512412004 2.6 10.0-0.21 TOOSOII, brown Sand WIth Clav and oraanic malter, roots, moist. pt

10.2-2.6\ CLAYEY SAND, biack to brown, trace organics, weI. SC

1O.0-0A) Toosoil, brown Sand with Clav and oroanic malter, roots, moisl. pt

IOA-l.5) ASH, dark arav, siltv, laminated. ~::r:;

TP·3 512412004 6.2 11.S-1.55) SAND, Iiaht arav, fine arained. SM

11.5S-2.05\ ASH, dark arav. siltv, laminated. ~~
12.0S-2.6) SAND. dark arav, medium arained SM

12.6-6.2\ ASH and SAND, dark gray, silt to fine grained, laminated. ;.;:~; , Sample collected lor laboratory analysis at 4 ft bgs.

10.0-0.9) Toosoil, brown Sand with Clav and omanic malter, mots, moisl. Pt

SAND with trace ASH, brown, silt to medium grained. '.
(0.9-1.5)

TP-4 512512004 4 11.S-1.6\ SAND, Iiaht arav, medium arained. SM

11.6-1.9\ ASH, dark arev, siltv. WW
11.9-4\ SAND and ASH, dark gray, silt to fine grained. _:" .~'-

.',

(0.0-0.3\ Toosoil, brown Sand with Clay and organic malter, roots, mOIst. Pt

TP-5 512512004 2.6 10.3-1\ SAND, brown to tan. medium aralned, weI. SM

11-1.81 SAND, dark brown to black, fine to medium orained. wet SM

11.8-2.61 SAND, black, fine to medium grained. SM

10.0-0.2\ Toosoil. brown Sand with Clay and organic malter. roots, moist Pt

TP-6 512512004 4.6 (0.2-1.7\ ASH, dark aray, siltv, trace oraanics. ~
(1.7·2.1\ SAND, dark orav to brown to orav, medium arained, visible roots. SM

(2.1-4.6\ SAND and ASH, gray, Silt to medium grained. ~ -~

" ', ... ,
10.0-0.21 Toosoil brown Sand with Clav and oroanic malter. roots, moist. pt

10.2-1.21 SAND, dark orav, fine to medium grained. SM

TP-7 512512004 7.0 (1.2-3.31 SAND, dark brown, medium grained. SM

13.3·3.51 SAND tan, medium arained wet SM Perched groundwater at base of the SAND layer.

13.5-4.8\ SAND and ASH fine to medium arained. laminated.
' •. ':- <.

(4.8-7.0) SAND, dark brown, medium grained, high organic content, roots. SM

10.0-0.31 Toosoil. brown Sand with Clay ~nd organic malter roots. moisl. Pt Excavation unstable, undercaving.

TP-8 512512004 4.0 (0.3-0.9\ SAND. dark aray. fine to medium arained. SM

10.9-2.01 SAND, brown to dark arav, medium arained. SM

(2.0-4.0\ SAND, light gray, medium to coarse grained. SM
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• • •Table 2-3
Test Pit and Soil Boring Descriptions

Remedial Action Plan - Former Ash Disposal Area
Progress Energy L.V. Sutton Steam Electric Plant

Wilmington, North Clina

Location 10.
Test Pit 10.

Date

Maximum
Depth (ft:

bgs)

Depth
Interval (ft

bgs) Lithologic'Descriptid(1

USCS
Classifica,tionC Comments

(0.0·0.2) Topsoil, brown Sand with Clav and ornanic matter, roots, moist. Pt

4.0TP-9 512512004 1--...J("10",.2,..-1",.2"2):...+S,,Ac:N,,D=.d",a",rk",'c",rra"a"v.•:.:.m",e",d:.::iu"m::.,,,,crra=in:.::e"d.",o=ro,a",n"ics=,"ro:.::o"ts:::.. -+"S"M:... +_-lExcavation unstable, undercaving of lower SAND units.

11.2-2.9) SAND. Iicht brown to crav. medium crained. roots. SM

12.9-4.01 SAND,light gray, medium to coarse grained. SM

SMTP-10 512512004 7.4

10.0-0.41 Topsoil, brown Sand with Clav and ornanic matter, roots, moist. Pt " . ", ' Groundwater observed at 6.9 It bgs. Overlying ash
1-_(",(0",.4-:.;.2",.:.::6l-1-+"S",A"N",D",a",n:.::d":,A",S::.H,,,,=c,ra"""v"s:::.iI",tt:::o",m:.::e",d:.::iu"m::.,,,crra=in:.::e"d.'- + f'--:_'-"-10 layer appears to retard groundwater in this area.

(2.6-3.41 SAND, brown, medium crained, moist.

13.4-6.9\ SAND and ASH silt to medium orained, laminated, moist.

(6.9-7.4) SAND, dark gray, medium to coarse grained, organics, roots, wet SM

(0.0-0.4) Topsoil, brown Sand with Clav and ornamc matter roots, moist SM

(0.4-1.0> SAND Iicht brown to dark brown, fine to medium crained. SM
TP-11 512612004 6.2 11.0-2.6) SAND and ASH. dark brown to black, silt to medium crained.

1-",;1",:2",.6-",3",.",5\'--I"'S",A",N",D"a",n",d!::A",S"-H"""da",rk,,,,=orra=vto"-"b",la",ck""-"s",ilt..,to",,,fin,,,e:.:,or"'ra=in"'ed"'.'- + -II-•..;;;,~~:t"-:l'Groundwater observed at approximately 5 It bgs
13.5-6.21 SAND and ASH, silltc fine grained, laminated. .' - ','" Sample collected fcr labcratory analysis al5 It bgs.

1-..;I",CO",.0-:.;.0",.",4)l--I-'-To",OP:::.,s:.::0",iI,,,,b::;ro,,,wn=S,,a,,,n:::d:.;w::.:i,,,thc:C,,,la",av",a",n::.:d:.;o",r",c,a",n",ic::.m=att",e"r""ro=ot:::s""m=oi"-st"- -l,,:,Pt-'- -I6~""Groundwater observed at approXimately 8.4 It bgs

(0.4-1.8) SAND and ASH. black, silt to fine crained. ',.:-:",~;

TP-12 512612004 8.6 11.8-3.9\ SAND. lioht brown to black. medium crained. SM

13.9-4.6) SAND, black. medium crained, trace ornanics and roots. moist SM Petroleum staininc observed.

(4.6-8.6) SAND and ASH, black and gray, fine grained, laminated. . .C:'j-" : Sample collected for laboratory analysis at 5 It bgs.

TP-13 512612004 3.8

1-...J1",CO".0-:::;0",.",41'-rTc",Oo:::.,s:.::0",il-,b::;ro",w"n"S"a:::.n",d:.;with,,·=C:::.la",av",a",n:.::d",o=ro,a",n",ic::.m=att",e:::.r.."r"o"olS""",m::.:o"i"st=--- -j-'-P..:.t +_-jExcavation unstable, undereaving.

10.4-1.2\ SAND. liohtto dark brown, medium grained. SM

11.2-1.6) SAND, crav to black, medium crained. SM

(1.6-3.8) SAND, light brown to orange-brown, medium grained. SM

TP-14 512612004 5.0 1-...J1",10".0-",1"".l.1ll.-tT",o",o",:::.s:.::o",iI,-,b",rown="S"a",n",d"Wl"·th=C"la,,,'v"'a"'n:.::d"'o:::.rm"'a"'n"'ic::.m=att"'e:::.r,..,r"'o"'olS"""m"o"'i"st=--- -j-"S"M'- +_-jGroundwater observed at approximately 4 It bgs.
11.1-5.01 SAND, orange-brown, fine to medium grained. SM

10.0-0.9) SAND, orav. medium cralned, oroanics, roots. SM
TP-15 512612004 7.0 10.9-3.5) SAND, Iioht to dark brown, medium crained. SM

13.5-7.0) ASH, gray, silty.

10.0-1 5\ SAND, gray, medium grained, ornanics. roots. SM Groundwater observed at approxlmatelv 4 It bgs.

SAND and ASH, gray to black, fine grained, laminated.13.0.4.5)

1-_",1·1",.5-"",2.:.::8l-)+,S",AN=D,,-,::;da:::rk=b:.:rown=,,-.m=ed::;i::;um",,=c.ra:::in",e",d:::..---------------IfOS"'M'-----+--lAsh beds truncate at the south end of test pi~ returning
1-_",1:2",.8-=3.:.::0l-1-l"'S"A:.:N",D,,-.::;bl",ack=."m:.::e"d:.::iu",m",,'Q""ra"'i"'ne"'d"'.-"m:.::o"'is:.:I.'- -IpS"'M'- +.._.,..--,.j!O SAND, orange-brown, medium grain at 2.8 It bgs.

i~->.':i Petroleum staining observed at2.s It bgs. Sample
i":, , _':- , collected for ORO and TN EPH laboratory analysis.

4.5512612004TP-16

TP-17 512612004 5.0 10.0-0.1)

(0.1-5)

Topsoil, brown Sand with Clav and ornanic matter, roots, moist
SAND, light brown to gray, medium grained.

pt

SM
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• •Table 2-3
Test Pit and Soil Boring Descriptions

Remedial Action Plan· Fonner Ash Disposal Area
Progress Energy L.V. Sutton Steam Electric Plant

Wilmington, North Clina

•
Location 'ID.

Test Pit 10.
Date

Maximum
Depth (ft

bgs)

Depth
Interval, (ft

bgs) Lithologic Description.
USCS

Classification1 C,qmmE!nts

TP-18

TP-19

TP-20

512612004

512612004

512612004

5,5

6,0

5.0

(0,0-0.4\ Toosoil, brown Sand with Clav and oroanic matter, roots, moist Pt

10.4-1.91 SAND, brown to Qrav, medium grained. SM SAND, grey, medium grained, truncates at western
1--=-,,'-'-''''--1==''-'''==========---------------IF'-----+--1edge, ASH layers and petroleum stained SAND
1-_,,,11,,,.9o..-3,,,,,,,81L--FS,,,A,,,N,,,D,,.,1",IIQ",ih",t",br",o",w",n,:'to=bi",ack=,"m",e",di",u",m=Qrra"'i"'ne"'d"', -+"S"'M'- +_-1truncates on the western edge to SAND, light brown to

1-_-'1:3"',,,8-4::4<L..\-1"'S~A"'N"'D,,.,"'bl"'ack=,"'m:=e"'d':=lu"'m=orra"'i.:.:ne"'d"',.:.:m.:::o.:::is"'t --1pS"'M'- +_..,..,orange-brown,

(4-4,8\ SAND and ASH, arav and black, silt to fine arained, laminated.

14.8-5,51 SAND, orange-brown, medium grained. SM

10,0-0,61 Topsoil, brown Sand with Clav and oroanic matter, roots, moist Pt

10,6-1,21 SAND, brown, grav to black, medium Qrained, viSible cross bedding, SM

(1,2-1,8) SAND, hQht grav to white, medium Qrained, SM

(1,8-61 SAND, orange-brown to gray to black, medium grained, visible cross bedding, SM

10,0-0.4\ Toosoll, brown Sand with Clav and oraamc matter, roots, moist PI Groundwater observed at aporoximatelv 4.5 ft bas

1-_(1::(0"'.4-,,2=.,,3\L--f'S~A"'N"'D'_,d",a",rk=b""ro",w",n",t",o=orra"",v.,m=ed",lu",m"l=alra",ln.:::e",dc.' -rS"'M'- +~."'.-IVisible petroieum sheen observed in groundwater,

(2.3·3.1' SAND and ASH, black. silt to fine orained. .~ :..,:' ~~.~

Soil Boring 10;

13,1-3,31 SAND, black, medium grained, moist

(3.3-5) SAND and ASH, black and gray, laminated,

SM Petroleum stainino observed,

SB-1 512712004

SB-2 512712004

SB-3 512712004

SB-4 512712004

SB-5 512712004

S \Doc Numbered Files\2OOS\19062430.>;b;

4,0

6

3,2

3

3.9

10,0-0.6\

(0.6-1.0)

(1.0-2.6)

12,6-3,01

13.0-4.0)

10,0-0,6)

10,6-1,0)

11.0-2,0)

(2,0-4.0)

14,0-4,25)

14,25-5.5)

15.5-6,0)

(0.0-0.31

10,3-2,0)

(2,0-3.0)

(3,0-3,21

(0.0-0.61

(0.6-1.0)

(1.0-2.5\

(2,5-3.0)

(0.0-0,61

10.6-3,0)

13,0-3,91

Toosoil, brown Sand with Clav and oreanic matter, roots, moist

SAND, arav. fine to medium orained,

SAND, light brown to oranae-brown, medium grained.

SAND, dark brown, medium grained,

SAND, black, medium grained,

Toosoil, brown Sand with Clav and oreanie matter, roots, moist

SAND, arav to black, medium fine orained,

SAND, black to brown, fine to medium orained.

SAND and ASH, grav to brown, silt to fine arained moist

SAND and ASH, grav to white, medium arained,

SAND, orav to white, medium arained.

ASH, gray, silty, wet, no odor.

Topsoil brown Sand with Clav and omanic matter, roots, moist

SAND, brown, medium arained,

SAND, Iiaht brown to arav, medium arained,

SAND, black, medium grained,

Topsoil, brown Sand with Clav and omanie matter, roots, moist

SAND, brown, medium arained, trace oreanies.

SAND, Iioht brown to orav, medium orained, trace fine gravel.

SAND, orange.brown, medium grained,

Topsoil brown Sand with Clav and omanic matter, roots, moist

SAND, white to arav, medium orained,

SAND, dark brown to black, fine to medium grained, wet

3015

Pt

SM

SM

SM

SM

Pt

SM

SM

SM

P1

SM

SM

SM

Pt

SM

SM

SM

Pt

SM

SM

312412006



• •Table 2-3
Test Pit and Soil Boring Descriptions

Remedial Action Plan· Former Ash Disposal Area
Progress Energy L.V. Sutton Steam Electric Plant

Wilmington, North Clina

•
Maximum Depth

Depth (ft Interval (ft uses 11
Location 10. Date bgs) bgs) Lithologic Description C1?lssification1

'-" Comme(1ts
Test Pit 10.

(0.0-0.6\ Toosoil, brown Sand with Clav and oraanic maller. raots. moist. PI

S8-6 512712004 5 (O.G-2.0) SAND, brawn. medium aralned. SM

(2.0-4.5) SAND, biack, medium arained, moist SM Petroleum stainina observed.

(4.5-5) ASH, biac!<, silty. . ~.;~ Petroleum stainina observed.

10.0·0.51 Toosoil, brown Sand with Clav and oraanic maller, roots, moist. PI

(0.5-1.01 SAND and ASH, blac!<, silt to fine arained.
., ~ ~

S8-7 512712004 4.5 (1.0-1.71 SAND and ASH, blac!< and aray, silt to fine Drained, laminated. : ,~::'

(1.7-2.01 SAND, Ii ht arav to brown, medium arained. SM

(2.0-4.51 SAND, light gray, medium grained. SM

10.0-0.41 Toosoil brown Sand with Clav and oraanic mailer. roots, moist. Pt

(0.4-0.81 SAND and ASH blac!<, silt to fine arained.
-''';;>

:~;

(0.8-1.51 SAND and ASH. biac!< and arav, fine arained, laminated. r··,," ~,~

S8-8 512712004 52 11.5-2.51 ASH, arav, sillv. k';ji'~

12.5-3.2\
.-

SAND and ASH blac!< and arav, silt to fine oralned, laminated.

13.2-4.81 SAND and ASH, blac!<, silt to fine orained. I:', '~

(4.8-5.21 SAND, brown to orange-brown, medium grained. SM

(0.0-0.61 Topsoil, brown Sand with Clay and oraanic maller, roots, moist. Pt

(0.6-1.01 SAND. Ilaht brown, fine to medium arained. SM

S8-9 512712004 4.5 (1.0-1.51 SAND liDht to dar1< brown, medium Drained. SM

11.5-3.51
-,,-,

SAND and ASH, blac!< and arav, silt to fine orained. , ,.

(3.5-4.01 ASH, blac!< sillv. K'R
(4.0-4.51 SAND, dark brawn, medium grained. SM

(0.0-0.4\ Topsoil, brown Sand with Clay and orDanic maller, raots, moist. PI

10.4-2.31 SAND, dar1< brown to arav. medium Drained. SM
S8-10 61912004 4.0 . -y. .

12.3-3.11 SAND and ASH, blac!<. silt to fine arained. ".. .'
13.1-3.51 SAND. blac!<, medium arained, moist. SM Visible petroleum sheen observed in groundwater.

(3.5-4.01 SAND, dark gray to blac!<, silt to fine grained, wet. SM Soil sample collected for laboratory analysis.

(0.0-0.41 Topsoil, brawn Sand with Clav and oraanic maller, roots. moist. Pt
.-

10.4-1.81 SAND and ASH. blac!<, Silt to fine arained. -' .'S8-11 6/912004 4.5
(1.8-3.91 SAND, liaht brawn to blac!<, medium arained. SM Visible petroleum sheen observed in groundwater.

(4.0-4.51 SAND, dark gray to blac!<, fine grained, wet. SM SOil sample collected for laboratory analysis.

S8-12 61912004 4.0 (0.0·2.01 SAND, IiDht brown to IiDht Dray, fine to medium arained. SM

(2.0-4.0) SAND and ASH, light gray, fine grained wilh trace Sills, wet. ..
10.0-1.51 SAND, brown to liaht brown, fine arained SM

S8-13 61912004 4.0 (1.5-2.01 SAND and ASH. arav, silt to fine arained, damo.
- ~ "

12.0-4.01 SAND, light brawn to brawn, fine to medium grained. SM

S8-14 61912004 4.0 (0.0-1.01 SAND, dar1< orav, fine to medium orained with trace silts. SM

(1.0-4,0) SAND, light brown to tan, fine to medium grained, damp to wet. SM

S8-15 61912004 4.2 (0.0-4.2\ SAND, light brown, fine to medium grained, loose, damp to wet. SM

10.0-3.51 SAND and ASH, Iioht arav to arav, silt to fine orained, wet
-."

S8-16 61912004 4.0 .0"'

13.5-4.01 SAND, brawn, fine to medium grained, trace fine gravel, wet. SM

S8-17 61912004 4.0 10.0-4.2) SAND and ASH, gray, moWed brawn, silt to fine grained. ~~?:N:>;

S8-18 61912004 4.0 10.0-1.51 SAND and ASH, orav, silt to fine arained. ~,:·.,;t::~

11.5-4.0\ SAND, light gray, fine to medium grained, trace coarse grains. SM

S \Doc Numbered Filn\2lJ06\19Q62430.x!s 4015 3/2412006



• •Table 2-3
Test Pit and Soil Boring Descriptions

Remedial Action Plan· Former Ash Disposal Area
Progress Energy L.V. Sutton Steam Electric Plant

Wilmington, North elina

•
--

.... -Maximum Depth
; , '

Depth (ft Interval (ft ' uses
Location 10. Date bgs) bgs) U~~Qlogic'Description 'Classification

1
, _ Comments " ..

Test Pit 10. '.,
, -

(0.0-0.21 Topsoil. brown oroanic leaf litter. PI I
(0.2-2.0\ ASH, Iioht to dark oray, trace fine orained sand. ~

S8-19 112512005 4.0 12.0-2.5\ SAND and ASH, dark oray to black, fine to medium orained, wet. '~1 .~.

(2.5--3.01 SAND, dark brown. fine to medium oralned, wet. SM

(3.0-4.0) SAND, brown, fine to medium grained, wet. SM

(0.0-0.21 Topsoil, brown oroanic leaf litter. PI

(0.2-1.01 SAND, oray, medium orained, trace ash. SM

11.0-2.0\ SAND and ASH, dark oray to black, fine to medium orained, moist.

I(2.0-3.0) ASH, light to dark gray, trace fine grained sand.

{3.0-4.01 ASH, light to dark aray, trace fine arained sand, wet.
S8-20 112512005 7.0 {4.0-4.S1 SAND and ASH, oraY, fine arained, wet. _:~.?.., -oJ

14.5--5.0\ SAND and ASH, oray, medium to coarse orained, wet. J;';'J
{S.O-S.Sl SAND and ASH, oray, fine orained, wet lWl{S.5-6.01 ASH, light gray, trace fine grained sand, wet

{6.Q.6.S1 SAND and ASH, araY.medium grained, wet. -;. ~,...

(6.5--7.0l SAND, brown, medium grained, wet. SM

Surface SaRlO.
..

SF-l 61912004 1.2 (0.0-1.2) SAND, dark brown to black, fine to medium grained, damp to wet. SM
Surface soil sample collected at 0.8'-1.2', Petroleum
staining observed.

SF-2 112512005 1.0 (0.5--10) SAND, brown to orange.brown, fine to medium grained. SM Background surface soil sample collected at 0.5'-1.0'.

SF-3 112512005 1.0 (0.5--1.0) SAND, gray to light gray, fine to medium grained, loose. SM Background surface soil sample collected at 0.5'-1.0'.

SF-4 112512005 1.0 (0.5--1.0) SAND, gray, fine to medium grained, loose. SM Background surface soil sample collected at 0.5'·1,0'.

SF-S 112512005 1.0 (0.5--1.0) SAND, brown to light brown, fine to medium grained. SM Background surface soil sample collected at 0.5'-1.0'.

SF-6 112512005 1,0 (0.5--1.0) SAND, brown to orange-brown, fine to medium grained. SM Background surface soil sample collecte,d at 0.5'-1,0'.

SF·7 112612005 1.0 (0.5--1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0,5'-1.0',

SF-8 112612005 1.0 (0.5--1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0',

SF-9 112612005 1.0 (0.5--1,0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'-1.0'.

SF-l0 112612005 1.0 (0.5--1.0) SAND, brown, fine to medium grained, wet. SM Surface soil sample collected at 0.5'·1.0'.

- Indicates ash was observed during test pitting or hand augering.

• Indicates a sand and ash mix was observed during test pitting or hand augering.
TP: performed with a backhoe.
S8: "Soll borings" advanced wrth a 2·inch stainless steel hand auger.
SF: Surface 5011 sample.
uses: Unified Soil Classification System.
1. Based on field observation.
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Table 2-4
Summary of Analytes Detected in Soil

Remedial Action Plan - Fonner Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Sample II]): S8-10 S8-11 SF-1 Tp-16
Sample Depth(Feet): , ,3,,5 - 4.0; 4.0 -4.5 0,8 -1.2 2.8 - 3.0

Oat~ c~lIe~tE!~; . ~13s Units ' :0'."/09/04; 06/09/04 06/09/04 OS/2.6/0,4

Volatile Orga'nic Compounds by U$E'PA Method 112~ti8 ..
1,1,1-Trichloroethane 400000 UQ/kQ 1.8 J 4.6 U [4.5 Ul 5U NA
2-Butanone 1460000 ug/kg 17 U 11 U [11 Uj 26 J NA
Acetone 320000 UQ/kQ 25 11 U [351 210 J NA

. Isopropylbenzene -- ug/kg 4.8 J 4.6 U [2.5 J 6.6 J NA
Methvlcvc\ohexane -- UQ/kQ 6.6 U 4.6 U [4.5 U 12 J NA
Toluene 3200000 ug/kg 6.6 U 4.6 U [0.62 J] 2J NA
Xylene (total) 54000 ug/kg 5.9 J 14 U [3.3 J] 11 J NA
Semi-Volatile Organic Compounds by l:JSEPA Method 8270C
2-Methvlnaphthalene 11200 UQ/kQ 520 U 49 J [83 Jl 5,800 U NA
Atrazine -- ug/kg 520 U 83 J [1,000 U] 5,800 U NA
Benzo(alanthracene 620 UQ/kQ 520 U 610 U [120 Jl 5,800 U NA
Benzo(alpyrene 62 ug/kg 520 U 91 J [1,000 Ul 5,800 U NA
Caprolactam -- UQ/kQ 520 U 610 U [1,000 U 2,600 J NA
Chrysene 62000 ug/kg 520 U 230 J 330 J] 1,500 J NA
Oi-n-octvl phthalate 480000 uQ/kQ' 120 J 610 U [1,000 U 5,800 U NA
Fluoranthene 460000 UQ/kQ 520 U 48 J 1100 Jl 5,800 U NA
Fluorene 520000 ug/kg 520 U 290 J 500 J 5,800 U NA
N-Nitrosodiphenvlamine 99000 UQ/kQ 520 U 610 U [970 Jl 1,200 J NA
Phenanthrene -- ug/kg 520 U 1,100 1,900] 5,800 U NA
Pyrene 460000 ug/kg 520 U 240 J [310 J] 840J NA
HSL Metals by USEPA Method 60108·/747OA (Hg ol;1ly)
Arsenic 4.4 mQ/kg 13.3 1.9 [2] 1.6 NA
Beryllium 30 mg/kg 2.7 0.22 B [0.2 B] 0.13 B NA
Cadmium 7.4 mQ/kg 0.22 B 0.05 U 0.05 U] 0.05 U NA
Chromium III 24000 mQ/kQ 16.7 2.9 [31 2.3 NA
Copper 560 mg/kg 38.1 2.7 2.6] 2.7 NA
Lead 400 mQ/kQ 11.4 1,6 1.61 4.8 NA
Mercury 4.6 mg/kg 0.13 0.018 U 0.02 U 0.02 U NA
Nickel 320 mQ/kQ 21.3 2.5 B 2.3 Bl 5 NA
Selenium 78 mg/kg 2.6 0.29 B 0.43 B] 0.28 U NA
Silver 78 mQ/kQ 0.18 B 0.05 U 0.09 Bl 0.06 B NA
Thallium 1.04 mo/ko 2 0.38 U 0.36 U] 0.38 U NA
Zinc 4600 mg/kg 32.1 2.8 U [2.9 U] 4.2 NA
Additional Parameters by USEPA Method 80158
ORO -- mg/kg NA NA NA 7,300
TN-EPH -- mQ/kQ NA NA NA 31,000 B

Sample 10: MSCC MSCC S8·22 (4.0-4.5) S8-24 (4.0-4.5) S8-26 (4.5-5.0)
Sample Depth(ft bgs): Residential Soil-to Groundwater 4.0-4.5 4.0 - 4,5 4.5 - 5.0

Date Collected: Criteria Criteria Units 01/26/05 01/26/05 01/26/05
MADEP - EPHNPH

5 - C8 Aliphatics (VPH) 939 72 mg/kg 10 U 9.6 U 9.2 U
9 - C18 Aliphatics (VPH + EPH) 9386 3255 mQ/kQ BOL BOL BOL
19 - C36 Aliphatics (EPHl 93860 considered immobile mg/kg 28 59 12
9 - C22 Aromatics (VPH + EPH) 469 34 mg/kg 9.2 5.9 J 8.7 J

Sample 10: MSCC MSCC S8-28 (4.0-4:5) S8-29 (3.5-4.0) S8-30 (2.5~3.01

Sampl~Depth(ft bgs): Residential' Soi/.to Groundwater 4.0 -4.5 3,5 - 4.0 .2,5-3.Q .
Date Collected: Criteria .. Criteria Units OV26/05 01/27,/05, 0~/27/05 .

MADEP - EPHNPH '.
C5 - C8 Aliphatics (VPHl 939 72 mQ/ko 9.1 U 8.7 U 19.2 Ul 9.6 U
C9 - C18 Aliphatics (VPH + EPH) 9386 3255 mg/kg 22 BOL[BOL] BOL
C19 -C36 Aliphatics (EPH) 93860 considered immobile mQ/kQ 99 20 [171 6.4
C9 - C22 Aromatics (VPH + EPHl 469 34 mg/kg 28.3 J 23.1 J [3.3 J] 3.5 J

Sample 10: MSCC MSCC S8·31 (2.5-3.0) S8·32 (3.5-4.0) SF-7 (0.5-1.0)
Sample Depth(ft bgs): Residential Soil·to Groundwater 2.5·3.0 3.5 - 4.0 0.5 -1.0

Date Collected: Criteria Criteria Units 01/27/05 01/27/05 01/26/05
MADEP • EPHNPH

C5 - C8 Aliphatics (VPHl 939 72 mg/kg 8.2 U 9.9 U 9.9 U
C9 - C18 Aliphatics (VPH + EPH) 9386 3255 mQ/kQ BOL BOL 51 J
C19 - C36 Aliphatics (EPHl 93860 considered immobile mg/kg 3.5 U 4.6 U 280 J
C9 - C22 Aromatics (VPH + EPH) 469 34 mg/kg 1.9 J 2.8 J 126.9 J
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Table 2-4
Summary of Analytes Detected in Soil

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

WIi mington, North Carolina
Sample ID: MSCC Ml;jCC SF-8(~.5-1.0) , SF-9 (0.5-1.0) SF-10 (0:5-1.0)

Sample Depth(ft bgs): Residential Soil-to Groundwater 0.5 -1.0 0.5 -1.0 ' 0'.5 -1.0
Date Collected: Criteria Criteria Units 0~/26/05 ' Q1I26/05 ,01/26105

MADEP - EPHNPH"
C5 - C8 Aliphatics (VPHl 939 72 molko 4.5 U 8.5 U [10 Ul 8.9 U
C9 - C18 Aliphatics (VPH + EPH) 9386 3255 mglkg SDL 9 J [14.8 J] 18 J
C19 - C36 Aliphatics (EPHl 93860 considered immobile molko 49 82 J [981 120 J
C9 - C22 Aromatics (VPH + EPH) 469 34 mglkg 24J 35.2 J [49.6 J] 24.3 J

•
Notes:

• VPH samples were collected as an unmixed grab sample.

RGs: SOil Remediation Goals, Inactive Hazardous Sites Branch, updated January 2005.
DRO: Diesel Range Organics.
TN-EPH: Tennessee Extractable Petroleum Hydrocarbons.

MADEP-EPH: Massachusselts Department of Environmental Protection Extractable Petroleum Hydrocarbon Method.

MADEP·VPH: Massachussetts Department of Environmental Protection Volatile Petroleum Hydrocarbon Method.

MSCC: Maximum Soil Contaminant Concentration, NCDENR 2001.

Balded and shaded values indicate that the constituent exceeded the applicable regulatory criteria.

mglkg: milligrams per kilogram.

uglkg: micrograms per kilogram.

It bgs: feet below ground surface.

SB: Soil Boring Sample.

SF: Surface Soil Sample.

TP: Test pit.

NA: Not analyzed.

[ ]: Bracketed values are duplicate sample results.

BDL: Result was below detection limits for both VPH and EPH fractions.

•
Organic Laboratory Qualifiers:
U: This flag Indicates the analyte was anaiyzed for but not detected.
J: This flag Indicates an estimated value.

Inorganic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
B: The analyte was less than the CRDL but greater than or equal to the IDL.
N: This flag indicates the sample spike recovery is outside of control limits.
': This flag is used for duplicate anaiysis when the sample and the sample duplicate results are not within the control limits.

•
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• •
Table 2-5

Summary of Analytes Detected in Background Soil
Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

•
Sample 10: SF-2 (0.5-1.0 SF-3 (0~5-1.0) SF-4 (0.5-1.0) SF-5 (0.5-1.0) SF-6 (0.5-1.0

Sample Depth (ft bgs): RGs 0.5-1.0 Q.5-1.0 0.5 -1.0 0.5 -1.0 0.5 -1.0
Date Collected: .Units 01/25/05 01/25/05 01/25/05 01"25/0~ 01/25/05

HSL Metals by USEPA Method·eOjO"/7470A (Hg only)
Antimony mg/kg 6.2 0.2 U 0.21 U [0.2 U] 0.21 U 0.2 U 0.22 U
Arsenic mg/kg 4.4 0.268 0.21 U [0.2 U] 0.21 U 0.388 0.438
8eryllium mg/kg 30 0.028 0.01 U [0.01 U] 0.018 0.01 U 0.028
Cadmium mg/kg 7.4 0.03 U 0.03 U [0.03 U] 0.03 U 0.03 U 0.03 U
Chromium mg/kg 24000 1.8 0.06 U [0.06 U] 0.078 0.788 0.938
Copper mg/kg 620 0.448 0.25 8 [0.14 8] 0.198 0.278 0.31 8
Lead mg/kg 400 2.4 0.42 [0.42] 0.84 2.3 1.7
Manganese mg/kg 360 2.2 0.39 8 [0.378] 0.668 1.3 1.5
Mercury mg/kg 4.6 0.016 U 0.015 U [0.015 U] 0.017 U 0.016 U 0.018 U
Nickel mg/kg 320 0.368 0.08 U [0.08 U] 0.248 0.08 U 0.178
Selenium mg/kg 78 0.26 U 0.27 U [0.26 U] 0.27 U 0.26 U 0.29 U
Silver mg/kg 78 0.08 U 0.08 U [0.08 U] 0.08 U 0.08 U 0.09 U
Thallium mg/kg 1.04 0.29 U 0.3 U [O.29U] 0.3 U 0.29 U 0.32 U
Zinc mg/kg 4600 2.5 0.85 U [1.1 U] 0.87 U 1.58 1.4 8
Notes:

mg/kg: milligrams per kilogram.

RGs: Soil Remediation Goals, Inactive Hazardous Sites Branch, updated January 2005.

HSL: Hazardous Substance List.

[ ]: Bracketed values are duplicate sample results.

SF: Surface soil sample.

ft bgs: feet below ground surface.

Laboratory Qualifiers:

U: This flag indicates the analyte was analyzed for but not detected.

B: The analyte was less than the contract required detection limit, but greater than or equal to the instrument detection limit.
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• •
Table 2-6

Well and Piezometer Construction Details and Water Elevation Data
Remedial Action Plan - Former Ash Disposal Area
Progress Energy· L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

•
Well Screen Total . TOC/Meas. Pt, Depth to Water Level

Groundwater
Well Designation

Completion
Elevation.a Waterb

Bate Diameter Interval Boring Depth Elevation Unit Depth
(inches) (ft,bgs) (ft bgs) (ft,m~l) (ft btoc) (ft msl)

Permanent Moni~or!ng 'Wel,ls
MW-13 5/25/04 2 3 -13 13.0 18.21 8.04 10.17 Shallow

MW-13D 1/28/05 2 33 - 38 38.0 18.16 7.97 10.19 Deep
MW-14 5/25/04 2 1 - 11 11.0 14.15 4.53 9.62 Shallow
MW-15 5/25/04 2 1 - 11 11.0 11.47 3.49 7.98 Shallow

MW-15D 1/31/05 2 40 -45 45.0 11.21 3.28 7.93 Deep
MW-16 617104 2 2 -12 12.0 16.91 6.97 9.94 Shallow

MW-16D 1/27/05 2 42-47 47.0 16.43 6.62 9.81 Deep
MW-20 2/2/05 2 4 -14 14.0 13.70 8.08 5.62 Shallow

MW-20D 2/2/05 2 43 -48 48.0 13.66 8.09 5.57 Deep
Permanent Piezom~ter

PZ-10 5/25/04 2 1 - 11 11.0 12.82 3.70 9.12 Shallow
,

T:~mpQi"arY f>ie:?:Qmei~rs (A6andone~)
- +',

PZ-11 1/25/05 1 1-6 6.0 18.31 NA NA Shallow
PZ-12 1/25/05 1 1-6 6.0 15.90 NA NA Shallow
PZ-13 1/25/05 1 1-6 6.0 16.72 NA NA Shallow
PZ-14 1/25/05 1 1-6 6.0 15.80 NA NA Shallow
PZ-15 1/25/05 1 1-6 6.0 15.30 NA NA Shallow
PZ-16 1/25/05 1 1-6 6.0 9.97 NA NA Shallow

Notes:

aSurveyed elevations based on TWT surveys conducted June 2004 and February 2005.
b
Water level measurements taken on July 27, 2005.

ft bgs = feet below ground surface.
ft msl =feet above mean sea level.
ft btoc =Feet below top of casing.
TOe = Top of casing.
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Table 2-7
Site Survey Data

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

"

" Grouhda' Top of ,C~sii'lg'Well
Designation

Northing Easting Elevation E;levatjon
(ft m$l) < (f'trtls!)

Permanent Monitoring Wells
, .. . -

MW-13 197948.14 2305008.16 15.09 18.21

MW-13D 197965.38 2305017.45 15.53 18.16

MW-14 197252.17 2306178.43 10.96 14.15

MW-15 196475.65 2306044.01 8.53 11.47

MW-15D 196476.98 2306061.06 8.61 11.21

MW-16 196975.93 2306753.16 14.11 16.91

MW-16D 196962.70 2306758.11 14.00 16.43

MW-20 196257.98 2305318.10 10.78 13.70

MW-20D 196256.89 2305326.09 10.73 13.66
, "

per.trlCment 'Piez6m:et~~'
" <

"
.. ~ - . .

PZ-10 196897.50 2306271.49 10.15 12.82.' , , ' ',' .' - -- ..
, , " -, ,"

, '

<, 'J;emporarY Piez'ornete~s~, , ' , .", '
, , , , --,.- ,,/ "'-

PZ-11 197824.56 2305109.88 15.76 18.31

PZ-12 197004.43 2305068.36 11.17 15.90

PZ-13 197188.14 2305495.92 11.21 16.72

PZ-14 196911.31 2305327.01 10.58 15.80

PZ-15 196508.86 2305223.83 10.05 15.30

PZ-16 196384.40 2305681.97 8.01 9.97
SUH'a~e Wa,ter'~nd'$ediffie:nt $~rrip!e loc.~tighs

.. . "

", .-
" , , ..

SW-1/SD-1 196378.52 2302994.45 -1.00 NA
SW-2/SD-2 193800.36 2304984.17 -1.00 NA

Notes:
Surveyed elevations based on TWT survey conducted in June 2004 and February 2005.
ft msl = feet above mean sea level.
NA = Not applicable,

aSW-1/SW-2 elevation is feet below mean sea level.
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Table 2-8
Historical Groundwater Elevation Data

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Well Top of Casing . Depth GrolJlldwater
Designation Date Elevation to Wat~r Elevation

(ft al1Jsl) (ft bto.<;:) ... (ftm~1),

Permanent Monitoring Wells
6/04 18.21 8.96 9.25

MW-13 2/05 18.21 7.89 10.32
7/05 18.21 8.04 10.17

MW-13D 2/05 18.16 7.81 10.35
7/05 18.16 7.97 10.19
6/04 14.15 5.16 8.99

MW-14 2/05 14.15 4.23 9.92
7/05 14.15 4.53 9.62
6/04 11.47 2.94 8.53

MW-15 2/05 11.47 3.35 8.12
7/05 11.47 3.49 7.98

MW-15D 2/05 11.21 3.13 8.08
7/05 11.21 3.28 7.93
6/04 16.91 7.60 9.31

MW-16 2/05 16.91 6.75 10.16
7/05 16.91 6.97 9.94

MW-16D 2/05 16.43 6.38 10.05
7/05 16.43 6.62 9.81

MW-20 2/05 13.70 7.92 5.78
7/05 13.70 8.08 5.62

MW-20D 2/05 13.66 7.90 5.76
7/05 13.66 8.09 5.57

Permanent Piezometer
6/04 12.82 4.31 8.51

PZ-10 2/05 12.82 3.43 9.39
7/05 12.82 3.70 9.12

Notes:

ft amsl = feet above mean sea level.

ft msl =feet mean sea level.

ft btoc = feet below top of casing.

D denotes deep groundwater monitoring well .
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Table 2-9

Summary of Historical Analytes Detected in Groundwater
Remedial Action Plan - Former Ash Disposal Area
Progress Energy- L.V. Sullon Steam Electric Plant

Wilmington, North Carolina

Sample 10: RGs MW-13 ' MW:13. MW;13D MW-14 MW-14 MW-15 MW-15 MW'15D MW-16 MW·16D MW-20. MW-20D
Date.Collected: 06/21/04' 02102105- ·02102105 06/21/04 02102105 06/21/04 02102105 02102105 06/21/04 02102105 . 02102105 02102105

Volatile Or!lanic.Comoounds bv USEPA Method 8260

2-Hexanone -- 2.5U NS NS 0.5J NS 2.5 U 0.53JI NS NS 2.5 U NS NS NS
Acetone 700 3.3 NS NS 6.6 NS 5.5 6.21 NS NS 2.5 U NS NS NS
MethYlene Chloride 5 0.26J NS NS 0.25J NS 0.24J 0.13 Jl NS NS 0.19J NS NS NS
Toluene 1000 0.39J NS NS 0.38J NS 0.56 0.56] NS NS 0.26J NS NS NS
Semi·Volatile Or!lanic C'omoounds by USEPA Method 8270

,.

None Detected I -- I -- j NS NS -- I NS I -- j NS I NS -- NS NS I NS
HSI,;. Metals bv,USEPA Method 6010 .
AntimonY -- 1.9 U' NS NS 1.9U' NS 1.9 U' 2.1 S1 NS NS 2.8S' NS NS NS
Arsenic 10 70.6' 99.H103i 'i 3.6U 10.9' 9.6 S 4M·"[44.1'j.

..
44 3.6 U 3.5S' 4.3 S 3.6 U [3.6U1 3.6 U

Chromium 50 0.8U' 0.9 UJ [0.9 UJ 0.9 UJ 1.1 S' 0.9UJ 0.8 U' [2.4 S1 0.9 UJ 0.9 UJ 0.8 U' 0.9 UJ 0.9 UJ [0.9 UJI 0.9 UJ
Coooer 1000 1.3 U' 0.55 S [0.5 U 0.5U 1.3U' 0.59 S 1.4 S' [1.3 U1 0.5U 0.5U 1.4 S' 0.5U 0.59 S [0.91 S1 1.1 S
Nickel 100 0.7U' NS NS 0.72 S' NS 0.7 U' [0.70 Ul NS NS 0.93 S' NS NS NS
Thallium -- 3.2 UN" 10 UJ 16.2 UJ 10 UJ 3.2 UN" 6.2 UJ 3.2 UN" [3.2 Ul 10UJ 6.2 UJ 4.7 SN" 8 UJ 6.2 UJ 16.2 UJl 6.2 UJ
Zinc 2100 10.2 S' 20 U [20 Ul 20 U 11.2 S' 20U 11.7 S'[11.7 S*1 20U 20U 11.6 S' 35.3 U 24.3 U [26.2 Ul 21.9 U

~
All concentrations in micrograms per liter (ug/L).
RGs: Remediation Goals based on NCAC 2L Groundwater Standards.
HSL: Hazardous Substance list.
NS: Not analyzed for constltuent
Bold values indicates that the constituent was detected.
Shaded values indicates that the constituent exceeded the RGs.

Organic Laboratory Qualifiers:
U: This flag indicates the analyte was analyzed for but not detected.
J: This flag indicates an estimated value.

Inorganic Laboratory Qualifiers:
UJ: This flag indicates that the analyte was not detected and the detection limit is an estimated value.
U: This flag indicates the analyte was analy02:ed for but not detected.
B: The analyte was less than the contract required detection limit, but greater than or equal to the instNment detection limit
N: This flag indicates the sample spike recovery is outside of control limits.
-: This flag is used for duplicate analysis when the sample and the sample
duplicate results are not within the control limits.

•
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Table 2·10

Summary of COCs Detected Above Unrestricted Use RGs and Proposed RGs
Remedial Action Plan ~ Fonner Ash Disposal Area
Progress Energy- L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

•

COC NC2l MW-13 MW-13 MW·14 'MW-15 ' MW-f5
Comments

Standard 06[21/04 ' 02102105 06[21/04 06/21/04 02102105
Groundwater (ugll)

No As groundwater exceedances in

Arsenic 19 70.6 • 99.1 (103) 10.9 • 41.3' [44.11 44.0 MW-13D. MW-15D, MW-16. MW-16D.
MW·20. and MW·20D. All Other
conslluents were below 2L Stds.

ISoil (mglkg)

Unrestricted
58-10 (3.5-4.0) 58-11 (4.0-4.5) 5F:7 (0.5-1.0) 5F-~ (0.S-1.0)"

Comments
COC

UseRGs USEPA Region 9 3!5-4.,O 4.0-4.5 0.5 -1.0 0.5 ·1.0
Industrial MSCCs PRGs (Industrial) 06/09/04 06/09/04 01/26/05 01/26/05

8enzo(a)pyrene 0.091 J [1 U1
All other soil samples were below

0.062 0.78 0.21 .. -- -- unrestricted use RGs or applicable
Arsenic 4.4 NA 16° 13.3 -. -- -- cnteria.
Thallium 1.04 NA 670 2.0 -. -- --

C9-C22 Aromabc Hydrocarbons (EPH) 34' 12264 NA -- -- 120J 33J [44J]

Notes_

a Remediation Goal based on most restrictive MSCC (soil·to-groundwater) established by the NCDENR UST Section (ApnI2001).

b No analyles were detected above the applicable critena in surface-water samples (SW-1 & SW-2).

C :::z Industrial PRG for arsenic adjusted to 10-5 cancer risk: based on the rationale presented In Section 6.1.
d = Represents average concentration of COC detected in soil.

cae: Consbtuent of Concern.
ugll: micrograms per hter.
mglkg: milligrams per kilogram.
RGs: Remediation Goals for unrestricted use established by the NCOENR, DMsion ofWaste Management, Inactive Hazardous Srtes Branch (January 2005).
NC 2L Standard' Class GA groundwater standards published in 15A NCAC 2L .0202.
MSCC: Maximum Soil Contaminant Concentration established by the NCDENR UST Section (April 2001).
Region 9 PRGs: Preliminary Remediation Goals for industrial use established by USEPA Region 9 (October 2004).
NA =Not applicable.
EPH: Extractable Petroleum Hydrocarbon by Massachussetts Department of Environmental Protection Method.
Bold values indIcates that the constituent exceeded the applicable RG.
0: Designates a deep monrtoring well.

( }: Bracketed values are duplicate sample results.
( ): Ecological Screening Levels (ESL) base on USEPA Region 4 Division of Waste Management
< >; Soil RG value.

Organic: Laboratory Qualifiers:
U: This flag indIcates the analyte was anlyzed for but not deteo
J: This flag indicates an estimated value.

Inorganic Laboratory Qualiners:
"; This flag is used for duphcate analysis when the sample
and the sample duplicate results are not Within the control limits.
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• Table 3·1
Summary of Remedial Alternatives Comparative Analysis

Remedial Action Plan· Former Ash Disposal Area
Progress Energy. L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

o

+
+
+
+
oo

+

+
+**

......***

+
+
+
+
+
+
+
+

A Protective of Human Health & Environment

B Compliance with Federal, State, & Local Regulations
C Long-term Effectiveness & Permanence

D Reduction of toxicity, mobility, &volume

E Short-term effectiveness

F Implementability

G Cost

H Community Acceptance

•

Notes:

MNA =Monitored Natural Attenuation

ACs =Access Controls

LURs =Land Use Restrictions

+ =Generally meets the criterion.

-- =Does not meet the criterion.

0= Questionable based on the defintion of criteria provided in .0306 (1)(3).

• = Primarily protective of human health.

•• =Effective provided cap is maintained over time.

". = Mobility of COCs may be reduced.

Alternatives are ranked in order of preference.

•



•

•

•

Table 3-2
Remedial Alternatives Cost Analysis

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

I
Estimated ,IRemedial Alternative No.1 - MNA,lA9s/l.URs Co~t

1.) AC Implementation Plan preparation $ 10,000
2.) AC implementation $ 25,000
3.) LUR implementation $ 5,000
4.) MNA program - Year 1

- Analytical (4 Qtrs.) $ 24,000
- Labor (4 Qtrs.) $ 17,000
- Data analysis & Reporting $ 35,000

5.) MNA program Years 2 - 6* ($15,000 X 5 yrs.) $ 75,000
6.) Annual Inspection ($2,400 x 6 years) $ 12,000

Total $ 203,000

\Remedial Alternative No.2 - Capping , I\. ' ---
,\

1.) Pre-implementation planning $ 30,000
2.) Clearing $ 50,000
3.) Cap placement $ 6,000,000
4.) Transportation of cap materials $ 6,000,000
5.) Field oversight $ 75,000
6.) Site restoration $ 75,000
7.) MNA program - Year 1

- Analytical (4 Qtrs.) $ 24,000
- Labor (4 Qtrs.) $ 17,000
- Data analysis & Reporting $ 35,000

8.) MNA program Years 2 - 6* ($15,000 X 5 yrs.) $ 75,000
9.) Reporting $ 50,000

Total $ 12,431,000

IRemedial Alternative No.3 - Exc'avation - II I
1.) Pre-implementation planning $ 40,000
2.) Clearing $ 50,000
3.) Excavation and transportation $ 12,100,000
4.) Post-excavation sampling $ 10,000
5.) Backfilling $ 6,000,000
6.) Site restoration $ 75,000
7.) Field oversight $ 100,000
8.) MNA program - Year 1

- Analytical (4 Qtrs.) $ 24,000
- Labor (4 Qtrs.) $ 17,000
- Data analysis & Reporting $ 35,000

9.) MNA program Years 2 - 6* ($15,000 X 5 yrs.) $ 75,000
10.) Reporting $ 50,000

Total $ 18,576,000

.. I

Notes:

• = Assumes annual monitoring.

Costs are for general estimating purposes only.
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Table 4-1
Historical Stabilized Field Parameter Measurements

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Specific Dissolved "

Sample Date pH Conductivity Temperature Oxygen ORP tur,lJidity .~

Designation Collected (Std. Units) (J1S/cm) (OC) (mg/L) (mV) , , (ttrO~) "
June-04 6.73 552 22.60 0.32 -197 1.2MW-13
Feb-05 9.18 585 16.11 0.40 94 5.0

MW-13D Feb-05 8.30 898 18.88 0.32 158 7.0

Jun-04 6.48 582 26.39 0.22 -181 5.0MW-14
Feb-O(5 9.65 360 11.11 0.40 110 9.0

Jun-04 6.82 281 24.20 2.09 -100 1.5MW-15
Feb-05 9.13 296 13.88 0.31 143 9.0

MW-15D Feb-05 8.66 498 18.33 0.29 175 1.0

Jun-04 6.44 195 23.60 0.28 -125 3.4MW-16
Feb-05 8.45 180 15.55 0.51 107 9.0

MW-16D Feb-05 6.68 528 20.00 0.31 252 0.0

MW-20 Feb-05 7.85 326 17.27 0.28 45 4.0

MW-20D Feb-05 7.80 561 17.05 0.55 127 5.0

Notes:

Field parameter measurement collected utilizing an Horiba U-22 water quality meter.

ORP =Oxidation-reduction potential.

uS = Microsiemens.

°c = Degrees Celcius.

mg/L = Milligrams per liter.

mV = Millivolts.

NTU = Nephelometric turbidity units.
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Table 4-2
Microbiological Community Data

Remedial Action Plan - Former Ash Disposal Area
Progress Energy - L.V. Sutton Steam Electric Plant

Wilmington, North Carolina

Sample Sample Pres~nt or b()min~nt

pesignaJjori Date , , '. Absent B'~c~er,~

IHeterotroPhic. Aerobic B~tterla: (J:lAB),fie~ul~a:.. . ~ ., . .' , .. .."I
MW-13D 2/2/05 Present Aerobic
MW-15D 2/2/05 Present Aerobic
MW-16D 2/2/05 Present Aerobic
MW-20 2/4/05 Present Aerobic

MW-20D 2/4/05 Present Aerobic

Ilron Related Bacteria (IR$) Rel!!ultsa . .I
MW-13D 2/2/05 Present Pseudomonads & Enterics
MW-15D 2/2/05 Present Pseudomonads & Enterics
MW-16D 2/2/05 Present IRS
MW-20 2/4/05 Present Pseudomonads & Enterics

MW-20D 2/4/05 Present IRS

Notes:

Aerobic: Characterized by the presence offree oxygen.

IRB: Iron Related Bacteria.

aAIl samples collected per manufacturer specifications.
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Table 4-3
Summary of Ferrous Iron Data - July 2005

Remedial Investigation - Former Ash Disposal Area
Progress Energy L.V. Sutton Electric Steam Plant

Wilmington, North Carolina

Sample Ferrous,lron
Design_~fi(jn

' ' :'(lJig1J),. - - , .

MW-13 3.6

MW-13D 0.5

MW-14 4.6

MW-15 2.8

MW-15D 0.2

MW-16 0.6

MW-16D 0.2

MW-20 3.4

MW-20D 0.2

Notes:

Data collected utilizing a field HACH kit for ferrous iron.

mg/L = Milligrams per liter.

D = designates a deep well
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Table 5-1
Summary of Proposed Sampling Program for the Remedial Action rA

Progress Energy Carolinas,Inc..
L.V. Sullon Steam Electric Plant

Remedial Action Plan - Former Ash Disposal Area
Wilmington, North Carolina

e DRAFT

Arsenic Arsenic Arsenic Iron Organic Carbon :;peclTI.c

(total) (III)' (V)' (DissolVed)' (Dissolved)'. pH
b

DO
b 0Rpb

Conduclivitl Temperature
b

Labor;l!ory DEitec!ion !-imjtsSamplelD Sulfate Sulfide Sample Method Notes

Groundwater Samples
MW-13 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump QuarterlY Monitoring of Natual Atlenuation Parameters
MW-14 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump

Must achieve sample quantitation
Quarterly Monitoring of Natual Attenuation Parameters

MW-15 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump Quarterly Monitoring of Natual Attenuation Parameters
MW-16 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump

limits less than or equal to the
Quarterly MonitorinQ of Natual Atlenualion Parameters

SUbchapter 2L groundwater standards
MW-20 1 1 1 1 1 1 1 X X X X X Low Flow - peristailic pump or the lowest that can be achieved

Quarterly Monitoring of Natual Attenuation Parameters
MW-13D 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump using u.s. EPA method detection

Quarterly Monitoring of Natual Attenuation Parameters
MW-15D 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump limits, per REG Guidance. Quarterly Monitoring of Nalual Atlenuation Parameters
MW-16D 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump Quarterlv Monltorino of Natual Attenuation Parameters
MW-20D 1 1 1 1 1 1 1 X X X X X Low Flow - peristaltic pump Quarterly Monitoring of Natual Atlenuation Parameters
GroundwaterQA/QC samples.
Blind Field Duplicate 2 2 2 2 2 2 2 Low Flow - peristaltic pump Must achieve sample quantitation Per REC Guidance
Field Equipment Rinsate Blank 1 1 1 1 1 1 1 Low Flow - peristaltic pump limits less than or equal to the Per EISOPQAM (e.g., peristaltic pump)
MS 1 1 1 1 1 1 1 Low Flow - perislailic pump Subchapter 2L groundwater standards Laboratory QNQC

or the lowest that can be achieved
MSD 1 1 1 1 1 1 1 Low Flow - peristaltic pump using U.S. EPA method detection Laboratory QNQG

limits, per REG Guidance.

Toj:;iI'.G~oundwatersamples 14- 14 14 14 14
..

14 14 :-
Notes.

aDissolved samples will be collected with a 0.45 micron filter.

bField parameters will be collected with an Horiba U-22 (or equivalent) with a Iiow-through-cell assembly.
• Arsenic{"I) and Arsenic(V) analysis will be contingent based on the total arsenic analytical resulls.
EISOPQAM: U S. Environmental Protection Agency Environmental Investigations Standard Operating Procedures and Quality Assurance Manual (USEPA. 2001).
REC: Registered Environmental Consultant Implementation Guidance, dated August 2004.
RG: Remediation Goals (see REC GUidance, dated August 2004).
QNQC: quality assurance/quality control.
MS/MSD: matrix spike/matrix spike dUplicate.
DO: Dissolved oxygen.
ORP: Oxidation-Reduction Potential.
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Table 5-2

Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times
Progress Energy L.V. Sutton Steam Electric Plant

Remedial Action Plan - FADA

Wilmington, North Carolina

'Sample

AnC).1ysis Method 'Container Vo[uril~ Preservation Hold Ti!11e

IGrOl!nd\fo{ater ~':ltiip'les , . , .. - 'I
Arsenic (total) USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4° with
w/3030C ice

Preparation

Method!

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4

Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to '4° with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1)125ml cool to 4° with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846 376,1
Bottle Acetate,cool to

4° with ice

Organic Carbon USEPA vials (2) 40 mls H2S04,cool to 28 days

(dissolved)3 SW-846415.1 4° with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.

3. Dissolved samples will be collected using a 0.45-micron filter cartridge.

4. Arsenic speciation samples should be analyzed well within the 28 day hold time.

•

CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift

mswift@compuchemlabs.com
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Table 5-2

Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant

Remedial Action Plan - FADA
Wilmington, North Carolina

Sample

Analysi~ Method Container Volume Preservation Hold Time.. »

1~~l?tjnd~~t~r ~~mp'les I
Arsenic (total) USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation

Method1

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4

Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to '4 0 with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1)125ml cool to 4° with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846 376,1
Bottle Acetate,cool to

4° with ice

Organic Carbon USEPA vials (2) 40 mls H2S04. cool to 28 days

(dissolved)3 SW-846415.1 4° with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a OA5-micron filter cartridge.

4. Arsenic speciation samples should be analyzed well within the 28 day hold time.

•

CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift

mswift@compuchemlabs.com
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Table 5-2
Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant
Remedial Action Plan - FADA
Wilmington, North Carolina

Sample

Analysis Method Container Volume Preservation Hold Time

l~fQu~<:Iw~terS~llmles I
Arsenic (total) USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4 0 with
w/3030C ice
Preparation
Method!

Arsenic (Ill) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4
Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to 4 0 with
wi 3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1) 125 ml cool to 4 0 with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846376.1
Bottle Acetate,cool to

4 0 with ice
Organic Carbon USEPA vials (2) 40 mls H2S04.cool to 28 days
(dissolved)3 SW-846415.1 4 0 with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a OA5-micron filter cartridge.
4. Arsenic speciation samples should be analyzed well within the 28 day hold time.
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CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift
mswift@compuchemlabs.com
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Table 5-2
Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant
Remedial Action Plan - FADA
Wilmington, North Carolina

Sample

A,naIys.is M~thod Container Volume Preservation Ho!c1 Time

l~rQ~'~9wat~rSamples -I
Arsenic (total) USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4 0 with
wi 3030C ice
Preparation
Method!

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4

Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to 40 with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1) 125 ml cool to 4 0 with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846376,1
Bottle Acetate,cool to

40 with ice
Organic Carbon USEPA vials (2) 40 mls H2S04.cool to 28 days

(dissolved)3 SW-846415.1 40 with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a OA5-micron filter cartridge.
4. Arsenic speciation samples should be analyzed well within the 28 day hold time.

•

CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift
mswift@compuchemlabs.com
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Table 5-2

Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant

Remedial Action Plan - FADA

Wilmington, North Carolina

Sample
.-

~nalysis Method Container Volume Preservation Holc,Time

I~rqu~dw~terSalT!P'les I
Arsenic (total) USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation

Method'

Arsenic (Ill) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4

Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days
SW-846 6010B Bottle cool to '4° with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1)125ml cool to 4° with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846376.1
Bottle Acetate,cool to

4° with ice

Organic Carbon USEPA vials (2) 40 mls H2S04,cool to 28 days

(dissolved)3 SW-846415.1 4° with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a OA5-micron filter cartridge.

4. Arsenic speciation samples should be analyzed well within the 28 day hold time.
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CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift

mswift@compuchemlabs.com
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Table 5-2
Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy L.V. Sutton Steam Electric Plant
Remedial Action Plan - FADA
Wilmington, North Carolina

Sample

_A.nalysis _ lYIethoc! Container Volume Preservation Hold Time

l(3to~nd~C!-t!'lrSamples I
Arsenic (total) USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation
Method I

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4

Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to 4° with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1)125ml cool to 4° with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846376.1
Bottle Acetate,cool to

4° with ice
Organic Carbon USEPA vials (2).40 mls H2S04. cool to 28 days

(dissolved)3 SW-846415.1 4° with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Dissolved samples will be collected using a OA5-micron filter cartridge.
4. Arsenic speciation samples should be analyzed well within the 28 day hold time.
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CompuChem Laboratory
501 Madison Ave
Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift
mswift@compuchemlabs.com
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Table 5-2
Summary of Analytical Methods, Sample Containers, Preservation, and Hold Times

Progress Energy LV. Sutton Steam Electric Plant
Remedial Action Plan - FADA
Wilmington, North Carolina

" ,

Sample

, AhC!lysis Method Container Volume Pre~ervation HoldTirne

IGr.O~~dWCj,tl:lrSamples I
Arsenic (total) USEPA Polyethylene (1) 500 ml HN03 (pH<2), 180 days

SW-8466010B Bottle cool to 4 0 with
w/3030C ice
Preparation

Method'

Arsenic (III) & (V)2 Modified 7063 Polyethylene (1) Liter HCL 28 days4
Method Bottle

Iron (dissolved)3 USEPA Polyethylene (1)500ml HN03 (pH<2), 180 days
SW-8466010B Bottle cool to '4 0 with
w/3030C ice
Preparation

Method3

Sulfate USEPA Polyethylene (1) 125 ml cool to 4 0 with 28 days
SW-846300 Bottle ice

Sulfide
USEPA

Polyethylene (1) Liter NaOH +Zn 7 days

SW-846 376,1
Bottle Acetate,cool to

4 0 with ice
Organic Carbon USEPA vials (2) 40 mls H2S04.cool to 28 days

{dissolved}3 SW-846415.1 4 0 with ice

Notes:
1. 3030C metals preparation must be completed within 72 hours of sample collection.
2. Samples to be sent to STL-North Canton, Ohio and placed on hold pending total arsenic sample analysis.
3. Diss'olved samples will be collected using a 0.45-micron filter cartridge.
4. Arsenic speciation samples should be analyzed well within the 28 day hold time.
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Cary, North Carolina 27511
1-800-833-5097
Fax: (919) 379-4050
Attn: Marlene Swift
mswift@compuchemlabs.com
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REMEDIAL ACTION PLAN
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APPROXIMATE SCALE IN FEET

Sediment Remediation Gaols RG
Constituent RG Units
Arsenic 4.4 7.24 m
Mereur 0.13 4.6 m

SEDIMENT AND SURFACE WATER
QUALITY MAP

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT. WILMINGTON, N.C.

REMEDIAL ACTION PLAN
FORMER ASH DISPOSAL AREA

LEGEND:
12" SINGLE MONITORING WELL LOCATION

2A.28.2C" MONITORING WELL CLUSTER

SD-1/SW-l~ SEDIMENT AND SURFACE WATER SAMPLE LOCATION

PROPERTY BOUNDARY

thrt RAILROAD TRACKS

- . - RIVER BOUNDARY

4. J = ESTIMATED VALUE.

5. B (ORGANICS) = ANALYTE WAS FOUND IN THE
ASSOCIATED METHOD BLANK.

6. B (INORGANICS) = ANALYTE WAS LESS THAN THE CRDL
BUT GREATER THAN OR EQUAL TO THE IDL.

7. VOCs = VOLATILE ORGANIC COMPOUNDS.

8. SVOCs = SEMI-VOLATILE ORGANIC COMPOUNDS.

9. mg/kg = MILLIGRAMS PER KILOGRAM.

10. ug/L = MICROGRAMS PER LITER.

11. SHADED AND BOLD RESULTS EXCEED SEDIMENT
REMEDIATION GOALS.

HISTORICAL NOlES:
1. SOME MAP FEATURES IDENTIFIED BY 1993 USGS AERIAL

PHOTOGRAPH PROVIDED BY WWW.TERRASERVER.USA.COM.

SURVEY NOlES:
1. SITE SURVEYED IN MARCH 1995 AND JUNE 23. 2004.
2. PROPERTY LINES TAKEN FROM RECORD INFORMATION.
3. ALL DISTANCES ARE HORIZONTAL.
4. COORDINATES ARE RELATIVE TO N.C. GRID (N.A.D. 1983).

1. [ ] REPRESENTS A DUPLICATE SAMPLE RESULT.

2. ( ) RGs BASED ON USEPA REGION 4 ECOLOGICAL
SCREENING VALUES.

3. OTHER CONSTITUENTS WERE NOT DETECTED IN SEDIMENT
AT CONCENTRATIONS GREATER THAN REMEDIATION GOALS.

LAKE SUTTON

0.40 U 0.40 U
2.6 B 0.96 B

0.80 U 1.7 8

None Detected

0.15 0.13 U
0.15 J 0.14 J

1.8 B 1.5 B

8.7 8 2.6 B

Result u L

"MW-19

ether 0.2 J 0.18 J

MW-18" "lA.18

" 2A.28,2C" 3A,38
MW-17

SW-1 6 23 04

Antimon

Silver

VOG.

SVOC.

Chloroform

Constituent

Metals

Nickel

Chloromethane

Lead

Meth -tert-but

Chromium

"7A.78.7C

50-1

EXISTING 11
GAL. AST

Arsenic
Mereur

Constituent

None Detected

3.38

INTAKE

0.23 J
0.37 J8

2.1 8

0.16 J

2.1 B

0.41 B

Result u
6 23 04

SOURCE: BASE MAP CREATED FROM PROFESSIONAL
LAND SURVEY PROVIDED BY HANOVER DESlGN
SERVICES. P.A., JOB NO: 3705-95.l.W, DRAWN BY:
KNW. CREATED: 3/07/95, REVISED: 3/20/95. 9 A
SCALE OF '"=600'.
X: (XREF)
P: PAGESET/PLT-DL
8/23/05 SVR-85 OMJ NJR (CAR-BS-LEE)
04016001\04016C05.DWG
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LINE LEGEND

PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT, WILMINGTON, N.C.

REMEDIAL ACTION PLAN 
FORMER ASH DISPOSAL AREA

DEFINABLE ASH LAYER PRESENT WITH
ALTERNATING LAYERS OF SAND AND ASH
MIXTURE

DEFINABLE ASH LAYER VARYING IN DEPTH
AND THICKNESS AND BOUND BY SAND
LAYERS

HORIZONTAL EXTENT OF ASH
WITHIN THE

FORMER ASH DISPOSAL AREA

ALTERNATING LAYERS OF AN ASH & SAND
MIXTURE WITH INTERBEDDED SANDS; A
DISTINCT ASH LAYER IS NOT PRESENT

NOTES:

1. DELINEATION BASED ON TEST PIT, SOIL BORING,
AND WELL INSTALLATION DURING PHASE I AND II
REMEDIAL INVESTIGATION (MAY 2004 THROUGH
FEBRUARY 2005).

2. SOURCE: SURVEY PROVIDED BY 'TAYLOR, WISEMAN
& TAYLOR', 3500 Regency Parkway, Suite H, Cary
N.C., 919-297-0085, (PROJECT NO. 70488.0005)
DATED JUNE 23, 2004. REVISIONS MADE ON JULY 7
2004 AND FEB. 23, 2005. '
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- - - - - - - - STORM PIPE

I I I I I I I I I I I RAILROAD TRACK (C/L)
~ TREE/VEGETATION LINE
-,,,--UM<--__ UNKNOWN LINE

========== GRAVEL ROAD

SYMBOL LEGEND
.. UTILITY RISER

» LIGHT POLE

11III PHASE I RI TEST PIT LOCATION

~ PHASE RI SOIL BORING LOCATION

I;;;. PHASE II RI SOIL BORING LOCATION

APPROXIMATE EXTENT OF ASH; ASH &
SAND MIXTURE (DASHED WHERE INFERRED)
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FIGURE

2-3BlASlN«>, BOUCK a I£E, INC,
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BBI-:

PHASE II RI SURFACE SOIL SAMPLE
LOCATION

• UTILITY RISER

PHASE I AND II REMEDIAL INVESTIGATION
SOIL SAMPLING RESULTS - FORMER ASH

DISPOSAL AREA

¢ LIGHT POLE

PROGRESS ENERGY
L.V. SUnON STEAM ELECTRIC PLANT. WILMINGTON. N.C.

REMEDIAL ACTION PLAN

LINE LEGEND

I!J PHASE II RI SOIL BORING LOCATION

-X-X-X-X- FENCE LINE
--G--G-- GAS LINE
-,,"--,,"--,,"- ASH LINE
-G>&--C>_C>O-- GROUND WIRE LINE
--UE--UE-- UNDERGROUND ELECTRIC
--w--w-- WATER LINE
_ .. _ .. _ .. _ .. - DIKE LINE
-- -- -- STANDING WATER
- - - - - - - - STORM PIPE

I I I I I I I I I I I RAILROAD TRACK (C/L)
~ TREE/VEGETATION LINE
-0<'--0<'--'''- UNKNOWN LINE========== GRAVEL ROAD
NOTES:

3. OTHER CONSTITUENTS WERE NOT IDENTIFIED IN SOIL AT
CONCENTRATIONS GREATER THAN MSCCs.

4. [ ] = BRACKETED VALUE IS A DUPLICATE RESULT.

5. EPH = EXTRACTABLE PETROLEUM HYDROCARBON BY
MADEP METHOD.

6. MADEP = MASSACHUSSETS DEPARTMENT OF
ENVIRONMENTAL PROTECTION.

7. MSCC = MAXIMUM SOIL CONTAMINANT CONCENTRATION,
NCDENR 2001.

8. mg/kg = MILLIGRAM PER KILOGRAM.

9. BOLDED VALUES INDICATE THAT THE CONSTITUENT
EXCEEDED THE MSCC SOIL-TO-GROUNDWATER CRITERIA.

1. SOURCE: SURVEY PROVIDED BY 'TAYLOR, WISEMAN &
TAYLOR', 3500 Regency Parkway, Suite H, Cary N.C.,
919-297-0085, (PROJECT NO. 70488.0005) DATED JUNE
23, 2004. REVISIONS MADE ON JULY 7, 2004 AND FEB.
23, 2005.

2. J = ESTIMATED VALUE.

~ PHASE II RI BORING LOCATION WITH
SOIL SAMPLE

SYMBOL LEGEND
\Ill PHASE I RI TEST PIT LOCATION

WHERE PETROLEUM HYDROCARBONS
WERE OBSERVED
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Constituent Result m k
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Constituent Result Units
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Constituent Result m k
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FIGURE
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APPROXIMATE SCALE IN FEET

PHASE II RI BACKGROUND SOIL SAMPLE
LOCATION

SINGLE MONITORING WELL LOCATION

MONITORING WELL CLUSTER

PIEZOMETER

PROGRESS ENERGY SUPPLY WELL

CLOSED NEW HANOVER COUNTY
SUPPLY WELL

ACTIVE NEW HANOVER COUNTY
SUPPLY WELL

.SF-6

0 MW- 5A,5B,5C

BACKGROUND SOIL SAMPLE
LOCATION MAP

LEGEND:

PROGRESS ENERGY
SUTTON STEAM ELECTRIC PLANT, WILMINGTON, N.C

REt.4EDIAL ACTION PLAN -
fORt.4ER ASH DISPOSAL AREA

L.V.

- - - - PROPERTY BOUNDARY

IIIIIII1I RAILROAD TRACKS

- . - . - RIVER BOUNDARY

SF-6.

NHC-#

MW-120

MW-2A,2B,2C0

PZ-8l!J

PES-ec$

NHC-2X

SF-4 ~• ~'!.-~ /
.....--

MW-10o
NEW ASH

POND

HISTORICAL NOTES:
1. SOME MAP FEATURES IDENTIFIED BY 1993 USGS AERIAL

PHOTOGRAPH PROVIDED BY WWW.TERRASERVER.USA.COM.
2. SUPPLY WELL LOCATIONS ARE APPROXIMATE,

SURVEY NOTES:
1. SITE SURVEYED IN MARCH 1995. JUNE 2004, AND FEBRUARY 2005
2. PROPERTY LINES TAKEN FROM RECORD INFORMATION.
3. ALL DISTANCES ARE HORIZONTAL.
4. COORDINATES ARE RELATIVE TO N.C. GRID (N.A.D. 1983).
5. ELEVATIONS ARE RELATIVE TO N.C. V.D. 1929.

LAKE SUTTON
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GRAPHIC SCALE

100' 200'
I !

NOTE:

PROGRESS ENERGY
L.V. SUnON STEAM ELECTRIC PLANT, WILMINGTON, N.C.
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Figure 5-1

RAP Implementation Schedule
Progress Energy Carolinas, Inc.
L.V. Sutton Electric Steam Plant

Wilmington, NC

10
(I ~~Name 1Duration L Start 1st Half _ ~d Half 11st Half 12nd Half

-- at' 1 ~tr_2 at'3 I Qt.r3 1. Qtr 1 I-Qtr2 .L QtrL_
1 ~ Submittal of Certified RAP odays Fri 3/31/06 ~ 3/31

2 D NCDENR Review of RAP 30 days Fri 3/31/06

~
- 3-- Public Notice Period 35 days Fri 5/12/06

4 Progress Energy Response to Comments 30 days Fri 5/12/06

5 NCDENR Reviews and Approves Progress Energy Comments 30 days Fri 6/23/06

6 First Quarterly Groundwater Monitoring Event 60 days Fri 8/4106 ~
7 Prepare AC Implementation Plan 45 days Fri 8/4/06 B8 Prepare LUR Documents 45 days Fri 8/4/06

-g-
tl REC Quarterly Progress Report odays Fri 6/30106 .6/30

10 D Second Quarterly Groundwater Monitoring Event 60 days Fri 10/27/06 I II
11 CI Third Quarterly Groundwater Monitoring Event 60 days Fri 1/19/07 I 112 CI REC Quarterly Progress Report odays Fri 9/29/06 • 9/29

-13
D Fourth Quarterly Groundwater Monitoring Event 60 days Fri 4/13/07 I I...

14 AC Plan Implementation odays Thu 10/5/06 • 10/5

15 l!3 REC Quarterly Progress Report odays Fri 12/29/06 • 12/29

Task I I Milestone • External Tasks I I

• • •Split Summary External Milestone
lllllllllllllHtlllllllllllilllllllI1l

Progress Project Summary • • Deadline V
Project schedule is dependent on aproval of RAP by NCDENR. March 2006 Progress Report is not required due to submittal of this RAP.
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APPENDIXB
STANDARD FIELD CLEANING PROCEDURES

PERFORMANCE OBJECTIVE:

• To remove contaminants ofconct;:rn from sampling, drilling and other field equipment to
concentrations that do not impact study objectives using a standard cleaning procedure.

B.t Introduction

Cleaning procedures in this appendix are intended for use by field personnel for cleaning sampling
and other equipment in the field. Emergency field sample container cleaning procedures are also included;
however, they should not be used unless absolutely necessary. Cleaning procedures for use at the Field
Equipment Center (FEC) are in Appendix C.

Sampling and field equipment cleaned in accordance with these procedures must meet the minimum
requirements for Data Quality Objectives (DQO) definitive data collection. Deviations from these
procedures should be documented in the approved study plan, field records, and investigative reports.

These are the materials, methods, and procedures to be used when cleaning sampling and other
equipment in the field.

Bo1.1 Specifications for Cleaning Materials

Specifications for standard cleaning materials referred to in this appendix are as follows:

• Soap shall be a standard brand ofphosphate-free laboratory detergent such as Liquinox®. Use
of other detergent must be justified and documented in the field logbooks and inspection or
investigative reports.

• Solvent shall be pesticide-grade isopropanol. Use of a solvent other than pesticide-grade
isopropanol for equipment cleaning purposes must be justified in the study plan. Otherwise its
use must be documented in field logbooks and inspection or investigation reports.

• Tap water may be used from any municipal water treatment system. Use ofan untreated potable
water supply is not an acceptable substitute for tap water.

• Analyte free water (deionized water) is tap water that has been treated by passing through a
standarddeionizingresin column. At a minimum, the finished water shouldcontain no detectable
heavy metals or other inorganic compounds (i.e., at or above analytical detection limits) as
definedbya standard inductivelycoupledArgon PlasmaSpectrophotometer (ICP) (or equivalent)
scan. Analyte free water obtained by other methods is acceptable, as long as it meets the above
analytical criteria.
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• Organic/analytefree wateris definedas tap water thathas been treatedwithactivatedcarbon and
deionizing units. A portable systemto produce organiclanalyte free water under field conditions
is available. At a minimum, the finished water must meet the analytical criteria ofanalyte free
waterandshouldcontain no detectable pesticides, herbicides, or extractable organic compounds,
andnovolatileorganiccompounds aboveminimumdetectablelevels asdeterminedbytheRegion
4 laboratory for a given set ofanalyses. Organicfanalyte free water obtained by othermethods
is acceptable, as long as it meets the above analytical criteria.

• Other solvents may be substituted for a particular purpose ifrequired. For example, removal of
concentrated waste materials may require the use ofeitherpesticide-grade hexane or petroleum
ether. After the waste material is removed, the equipment must be subjected to the standard
cleaning procedure. Because these solvents are not miscible with water, the equipment must be
completely dry prior to use.

Solvents, laboratory detergent, and rinse waters used to clean equipment shall not be reused during
field decontamination.

B.l.2 Handling and Containers for Cleaning Solutions

Improperly handled cleaning solutions may easily become contaminated. Storage and application
containers must be constructed of the proper materials to ensure their integrity. Following are acceptable
materials used for containing the specified cleaning solutions:

• ~ must be kept in clean plastic, metal, or glass containers until used. It should be poured
directly from the container during use.

• Solventmust bestored in the unopenedoriginal containers until used. Theymaybe appliedusing
the lowpressure riitrogen systemfitted witha Teflon® nozzle, orusing Teflon® squeeze bottles.

• Tap water may be kept in clean tanks, handpressure sprayers, squeeze bottles, or applieddirectly
from a hose.

• Arralyte free water must be stored in clean glass, stainless steel, or plastic containers that can be
closed prior to use. It can be applied from plastic squeeze bottles.

• Organic/analyte free water must be stored in clean glass; Teflon®, or stainless steel containers
prior to use. It may be applied using Teflon® squeeze bottles, or with the portable system.

Note: Hand pump sprayers generally are not acceptable storage or application containers for the
above materials (with the exception of tap water). This also applies to stainless steel
sprayers. All hand sprayers have internal oil coated gaskets and blackrubber seals that may
contaminate the solutions.

B.1.3 Disposal of Solvent Cleaning Solutions

Procedures for the safe handling and disposition of investigation derived waste (IDW), including
used wash water, rinse water, and spent solvents are in Section 5.15.

B.l.4 Equipment Contaminated with Concentrated Wastes

Equipment used to collect samples of hazardous materials or toxic wastes or materials from
hazardous waste sites, RCRAfacilities, or in-process waste streams shouldbe field cleanedbefore returning
from the study. At a minimum, this should consist ofwashing with soap and rinsing with tap water. More
stringent procedures may be required at the discretion of the field investigators.

EISOPQAM B-2 November 2001



•

•

•

B.1.5 Safety Procedures for Field Cleaning Operations

Some ofthe materials used to implement the cleaning procedures outlined in this appendix can be
harmful ifused improperly. Caution should be exercised by all field investigators and all applicable safety
procedures shouldbe followed. Ataminimum, the following precautions shouldbe takenin the field during
these cleaning operations:

• Safety glasses with splash shields or goggles, and latex gloves will be worn during all cleaning
operations.

• Solvent rinsing operations will be conducted in the open (never in a closed room).

• No eating, smoking, drinking, chewing, or any hand to mouth contact shouldbe permittedduring
cleaning operations.

B.1.6 Handling ofCleaned Equipment

After field cleaning, equipmentshouldbehandledonlybypersonnelwearing clean gloves to prevent
re-contamination. In addition, the equipment should be moved away (preferably upwind) from the cleaning
area to prevent recontamination. Ifthe equipment is not to be immediatelyre-usedit shouldbe coveredwith
plastic sheeting or wrapped in aluminum foil to prevent re-contamination. The area where the equipment
is kept prior to re-use must be free ofcontaminants.

B.2 Field Equipment Cleaning Procedures

Sufficient clean equipment shouldbe transported to the field so that anentire studycanbe conducted
without theneed for field cleaning. However, this is notpossible for some'specialized items such as p0rtable
power augers (Little Beaver®), well drilling rigs, soil coring rigs, and other large pieces offield equipment.
In addition, particularly during large scale studies, it'is not practical or possible to transport all·of the
precleaned field equipment required into the field. In these instances, sufficient pre-cleaned equipment
should be transported to the field to perform at least one days work. The following procedures are to be
utilized when equipment must be cleaned in the field.

B.2.1 Specifications for Decontamination Pads

Decontaminationpads constructedfor fieldcleaningofsamplinganddrillingequipmentshouldmeet
the following minimum specifications:

• The pad should be constructed in an area lmown or believed to be free ofsurface contamination.

• The pad should not leak excessively.

• Ifpossible, the pad should be constructed on a level, paved surface and should facilitate the
removal ofwastewater. This may be accomplishedby either constructing the padwith one comer
lower than the rest, orby creating a sump or pit in one comer or along one side. Any sump or pit
should also be lined.

• Sawhorses or racks constructed to hold equipment while being cleaned should be high enough
above ground to prevent equipment from being splashed.

• Water should be removed from the decontamination pad frequently.
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• A temporary pad should be lined with a water impenneable material with no seams within the
pad. This material should be either easily replaced (disposable) or repairable.

Atthe completion ofsite activities, the decontamination pad shouldbe deactivated. Thepit or sump
should be backfilled with the appropriate material designated by the site project leader, but only after all
waste/rinse water has been pumped into containers for disposal. No solvent rinsates will be placed in the
pit Solvent rinsates shouldbe collected in separate containers for proper disposal. See Section 5.15 ofthis
SOP for properhandling and disposal ofthese materials. Ifthe decontaminationpad has leaked excessively,
soil sampling may be required

B.2.2 "Classic Parameter" Sampling Equipment

"ClassicParameters" areanalyses such as oxygendemand, nutrients, certaininorganics, sulfide, flow
measurements, etc. For routine operations involving classic parameter analyses, water quality sampling
equipment such as Ke1Il:IDerers, buckets, dissolved oxygen dunkers, dredges, etc., may be cleaned with the
sample or analyte-free water between sampling locations. A brush may be used to remove deposits of
material or sediment, ifnecessary. Ifanalyte-free water is unavailable the samplers shouldbe flushed at the
next sampling location with the substance (water) to be sampled, before the sample is collected. -

Flow measuring equipment such as weirs, staff gages, velocity meters, and other stream gaging
equipment may be cleaned with tap water between measuriilg locations, if necessary.

The previously describedprocedures are not to be used for cleaning field equipment to be used
for the collection of samples undergoing trace organic or inorganic constituent analyses.

• B.2.3 S~lingEquipment used for the Collection ofTrace Organic and Inorganic Compounds

The following procedures are to be used [QI' all sampling equipment used to collect routine samples
undergoing trace organic or inorganic constituent analyses:-

1. Cleanwith tap waterandsoap using abrushifnecessary to remove particulate matter and surface
films. Equipment may be steam cleaned (soap and high pressure hot water) as an alternative to
brushing. Sampling equipment that is steam cleaned should be placed on racks or saw horses at
least two feet above the floor of the decontamination pad. PVC or plastic items should not be
steam cleaned.

2. Rinse thoroughly with tap water.

3. Rinse thoroughly with analyte free water.

4. Rinse thoroughly with solvent. Do not solvent rinse PVC or plastic items.

5. Rinse thoroughly with organic/analyte free water. Iforganic!analyte free water is not available,
equipment should be allowed to completely dry. Do not apply a fmal rinse with analyte water.
Organic/analyte free water can be generated on-site utilizing the portable system.

•
6. Remove the equipment from the decontamination area and coverwith plastic. Equipment stored

overnight should be wrapped in aluminum foil and covered with clean, unused plastic.
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B.2A Well Sounders orT~es

1. Wash with soap and tap water.

2. Rinse with tap water.

3. Rinse with analyte free water.

B.2.5 Goulds® Pump Cleaning Procedure

CAUTION - During cleaning always disconnect the pump from the generator.

The Goulds© pump should be cleaned prior to use and between each monitoring well.
The following procedure is required:

I. Using a brush, scrub the exterior of the contaminated hose and pump with soap and tap water.

2. Rinse the soap from the outside ofthe pump and hose with tap water.

3. Rinse the tap water residue from the outside ofpump and hose with analyte-free water.

4. Place the pump and hose in a clean plastic bag.

B.2.6 Redi-Flo2® Pump

The Redi-Fl02® pump should be cleaned prior to use and between each monitoring well. The
following procedure is required:

CAUTION - Make sure the pump is not plugged in.

I. Using a brush, scrub the exterior of the pump, electrical cord and garden hose with soap and tap
water. Do not wet the electrical plug.

2. Rinse with tap water.

3. Rinse with analyte free water.

4. Place the equipment in a clean plastic bag.

To clean the Redi-Fl02® ball check valve:

1. Completely dismantle ball check valve. Check for wear and/or corrosion, and replace as needed.

2. Using a brush, scrub all components with soap and tap water.

3. Rinse with analyte free water.

4. Reassemble and re-attach the ball check valve to the Redi-Flo2® pump head.
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B.2.7 Automatic Sampler Tubing

The Silastic® and Tygon® tubing previously used in the automatic samplers maybe field cleaned
as follows:

1. Flush tubing with tap water and soap.

2. Rinse tubing thoroughly with tap water.

3. Rinse tubing with analyte free water.

B.3 Downhole Drilling Equipment

These procedures are to be used for drilling activities involving the collection of soil samples for
trace organic and inorganic constituent analyses, and for the construction ofmonitoring wells to be used for
the collection of groundwater samples for trace organic and inorganic constituent analyses.

B.3.1 Introduction

Cleaning and decontamination ofall equipment should occur at a designated area (decontamination
pad) on the site. The decontamination pad should meet the specifications of Section B.2.1.

Tap water (potable) brought on the site for drilling and cleaning purposes should be contained in a
pre--cleaned tank.

A steam cleaner and/or high pressure hot water washer capable ofgenerating a pressure ofat least
2500 PSIand producing hot water and/or steam (200"F plus), with a soap compartment, should be obtained.

B.3.2 Preliminary Cleaning and illspection

The drill rig should be clean of any contaminants that may have been transported from another
hazardous waste site, to minimize the potential for cross--contamination. Further, the drill rig itselfshould
not serve as a source ofcontaminants. ill addition, associated drilling and decontamination equipment, well
construction materials, and equipment handling procedures should meet these minimum specified criteria:

• All downhole augering, drilling, and sampling equipment should be sandblasted before use if
painted, and/or there is a buildup ofrust, hard or caked matter, etc., that cannot be removed by
steam cleaning (soap and high pressure hot water), or wire brushing. Sandblasting should be
performed prior to arrival on site, or well away from the decontamination pad and areas to be
sampled.

• Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, backhoe
buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) should be steam
cleaned (soap and high pressure hot water) and wire brushed (as needed) to remove all rust, soil,
and other material which may have come from other hazardous waste sites before being brought
on site.

• Printing andlor writing on well casing, tremie tubing, etc., should be removed before use. Emery
cloth or sand paper can be used to remove the printing and/or writing. Most well material
suppliers can supply materials without the printing andlor writing if specified when ordered.
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• The drill rig and other equipment associated with the drilling and sampling activities should be
inspected to insure that all oils, greases, hydraulic fluids, etc., have been removed, and all seals
and gaskets are intact with no fluid leaks.

• PVC or plastic materials such as tremie tubes should be inspected. Items that cannot be cleaned
are not acceptable and should be discarded.

B.3.3 Drill Rig Field Cleaning Procedure

Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, backhoe
buckets, drilling platfor.m, hoist or chain pulldowns, spindles, cathead, etc.) should be steam cleaned (soap
and high pressure hot water) between boreholes.

B.3.4 Field Cleaning Procedure for Drilling Equipment

The following is the standard procedure for field cleaning augers, drill stems, rods, tools, and
associated equipment. This procedure does not apply to well casings, well screens, or split-spoon samplers
used to obtain samples for chemical analyses, which should be cleaned as outlined in Section B.2.3.

1. Clean with tap water and soap, using a brush if necessary, to remove particulate matter and
surface films. Steam cleaning (high pressure hot water with soap) may be necessary to remove
matter that is difficult to remove with the brush. Drilling equipment that is steam cleaned should
be placed on racks or saw horses at least two feet above the floor of the decontamination pad.
Hollow-stem augers, drill rods, etc., that are hollow or have holes that transmit water or drilling
fluids, should be cleaned on the inside with vigorous brushing.

2. 'Rinse thoroughly with tap water.

3. Remove from the decontamination pad and cover with clean, unused plastic. Ifstored overnight,
the plastic should be secured to ensure that it stays in place.

When there is concern for low level contaminants it may be necessary to clean this equipment
between borehole drilling and!or monitoring well installation using the procedure outlined in SectionB.2.3.

B.4 Emergency Disposable Sample Container Cleaning

New one-pint or one-quart mason jars may be used to collect samples for analyses of organic
compounds and metals in waste and soil samples during an emergency. These containers would also be
acceptable on an emergency basis for the collection ofwater samples for extractable organic compounds,
pesticides, and metals analyses. These jars cannot be used for the collection ofwater samples for volatile
organic compound analyses.

The rubber sealing ring should not be in contact with the jar and aluminum foil should be used, if
possible, between the jar and the 'sealing ring. Ifpossible, the jar and aluminum foil should be rinsed with
pesticide-grade isopropanol and allowed to air dry before use. Several empty bottles and lids should be
submitted to the laboratory as blanks for quality control purposes.
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D.l Introduction

APPENDIXD
SAMPLE SHIPPING PROCEDURES

•

•

Samples collectedduring field investigations or inresponse to ahazardous materials incidentmust
be classified prior to shipment, as either environmental or hazardous materials samples. In general,
environmental samples include drinkingwater, mostgroundwaterand ambient surface water, soil, sediment,
treated municipal and industrial wastewater effluent, biological specimens, or any samples not expected to
be contaminated with high levels ofhazardous materials.

Samples collected fromprocess wastewater streams, drums, bulk storage tanks, soil, sediment, or
watersamples from areas suspectedofbeinghighly contaminatedmay require shipmentas dangerous goods.
Regulations forpacking, marking, labeling, and shippingofdangerous goods byairtransport arepromulgated
by the International Air Transport Authority (JATA), which is equivalent to United Nations International
Civil Aviation Organization (UN/ICAO) (1). Transportation ofhazardous ~terials (dangerous goods) by
EPApersonnelis covered by EPA Order 1000.18 (2)

D.2 Shipment of Dangerous Goods

'The project leader is responsible for determining if samples collected during a specific field
investigation meet the definitions for dangerous goods. Ifa sample is collected ofa material that iS'listed
in the Dangerous Goods List, Section 4.2, lATA, then that sample must be identified, packaged, marked,
labeled, and shipped accordingto the instructions given for that material. Ifthe composition ofthe collected
sample(s) is unknown, and the project leader knows or suspects that it is a regulated material (dangerous
g<;>ods), the sample may not be offered for air transport. If the composition and properties of the waste
sample or highly contaminated soil, sediment, or water sample are unknown, or only partially known; the
sample may not be offered for air transport.

In addition, the shipment of pre-preserved sample containers or bottles of preservatives (e.g.,
NaOHpellets, HCL, etc.) which are designated as dangerous goods byIATA is regulated. Shipmentofnitric
acid is forbidden on all aircraft. Dangerous goods must not be offered for air transport without contacting
the Division dangerous goods shipment designee.

D.3 Shipment ofEnvironmental Laboratory Samples

Guidance for the shipment of environmental laboratory samples by personnel is provided in a
memorandum dated March 6, 1981, subject "Final National Guidance Package for Compliance with
Department of Transportation Regulations in the Shipment of Laboratory Samples" (3). By this
memorandum, the shipment ofthe following unpreserved samples is not regulated:

• Drinking water
• Treated effluent
• Biological specimens
• Sediment
• Water treatment plant sludge
• POTW sludge
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Inaddition, the shipment ofthe following preservedsamples is not regulated, providedthe amount
ofpreservative used does not exceed the amounts found in 40 CFR 136.3 (4) (see Appendix A). It is the
shippers' (individual signing the airwaybill) responsibility to ensure thatproper amounts ofpreservative are
used:

• Drinking water
• Ambient water
• Treated effluent
• Biological specimens
• Sediment
• Wastewater treatment plant sludge
• Water treatment plant sludge

Samples determined by the project leader tQ be in these categories are to be shipped using the
following protocol, developed jointlybetween US-EPA, OSHA, and DOT. This procedure is documented
in the "Final National Guidance Package for Compliance with Department ofTransportation Regulations in
the Shipment ofEnvironmental Laboratory Samples" (3).

Untreated wastewater and sludge fromPOTW's are considered to be "diagnostic specimens" (not
environmental laboratory samples). However, because they are not considered to be etiologic agents
(infectious) they are not restricted and may be shipped using the procedures outlined below.

Enviromnental samples should be packed prior to shipment by air using the following procedures:

1. Allow sufficient headspace (ullage) in:all bottles (except voe containers with a septum
seal) to compensate for anypressure and temperature changes (approximately 10 percent of
the volume of the container)...

2. Be sure the lids on all bottles Me tight (will not leak).

3. Place bottles in separate and appropriately sized polyethylene bags and seal the bags with
tape (preferably plastic electrical tape). Up to three voe bottles may be packed in one
Whirl-Pak container. .

4. Optionally, place three to six voe vials in a quart metal can and then fill the can with
vermiculite.

5. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape.
Line the cooler with a large heavy duty plastic bag.

6. Place two to four inches ofvermiculite in the bottom ofthe cooler and then place the bottles
and cans in the coolerwith sufficient space to allow for the addition ofvermiculite between
the bottles and cans.

7. Put "blue ice" (or ice that has been "double bagged" in heavy duty polyethylene bags and
properly sealed) on top ofand/orbetween the samples. Fill all remaining space between the
bottles or cans with vermiculite.
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8. Securelyfasten the top ofthe large garbagebagwith tape (preferablyplastic electrical tape).

9. Place the Chain-of-Custody Record and the CLP Traffic Report Form (ifapplicable) into
a plastic bag, and tape the bag to the inner side of the cooler lid.

10. Close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut.
Chain-of-custody seals should be affixed to the top and sides of the cooler within the
securing tape so that the cooler cannot be opened without breaking the seal.

11. Shipping containers must be marked "TIllS END UP", and arrow labels which indicate the
proper upward position of the container should be affixed to the container. A label
containing the name and address of the shipper should be placed on the outside of the
container. Labels used in the shipment ofhazardous materials (e.g., Cargo Only AirCr~
Flammable Solids, etc.) are notpermittedto be on the outside ofcontainersusedto transport
environmental samples.
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SECTION 7
GROUND WATER SAMPLING

PERFORMANCE OBJECTIVES:

• To collect a sample representative ofground water residing in the formation of
interest.

• To reduce the potential bias caused by the sampling equipment used to obtain the
sample.

7.1 Introduction

Ground water sampling may be required for a variety of reasons, such as examining potable or
industrial water supplies, checkingfor andlortracking contaminantplumemovement inthe vicinityofa land
disposal or spill si~e, Resource Conservation Recovery Act (RCRA) compliance monitoring, or examining
a site where historical information is minimal or non-existent but where it is thought that ground water
contamination may ~ave occurred.

Ground water samples are usuallyobtained from either temporarily orpermanently installed ground
water monitoring wells. They can also be obtained, however, anywhere ground water is present, such as in
a pit or a dug or drilled hole.

Occasionally, the ground water source may not be in the ideal location to meet a particular objective
(e.g., to track a contaminant plume). In that case, either a temporary or permanent monitoring well should
be installed. An experienced and knowledgeable person will need to locate the well and supervise its
installation so that samples will be representative of the ground water.

Additional guidance is given in RCRA Ground-Water Monitoring: Technical Guidance (1) and
Chapter 11 ofSW-846 (2). The ground water samplingprocedures described inthis SOP will meet orexceed
the requirements of these documents. .

Ground water sampling procedures can be sub-divided into two areas, purging and sampling, each
of which has different goals and objectives. Within the topic of purging, it is necessary, because of the
inherently different characteristics of the two types of wells, to address pennanent and temporary wells
separately. The procedures and techniques which follow in this section reflect these differences.

7.2 Purging

7.2.1 Purging and Purge Adequacy

Purging is the process of removing stagnant water from a monitoring well, immediately prior to
sampling, causing its replacement by ground water from the adjacent formation, which is representative of
actual aquifer conditions. In order to determine when a well has been adequately purged, field investigators
should: 1) monitor the pH, specific conductance, temperature, and turbidity ofthe ground water removed
during purging; and 2) observe and record the volume ofwater removed
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Prior to initiating the purge, the amount ofwater standing in the water column (water inside the well
riser and screen) should be detennined. To do this, the diameter of the well should be determined and the
water level and total depth ofthe well are measured and recorded. Specific methodology for obtainingthese
measurements is found in Section 15.5 ofthis SOP. Once this information is obtained, the volume ofwater
to be purged can be detennined using one ofseveral-methods. One is the equation:

Where: h =depth ofwater in feet
d =diameter ofwell in inches
V = volume of water in gallons

Alternatively, the volume may be detennined using a casing volume per foot factor for the
appropriate diameter well, similar to that in Table 7.2.1. The water level is subtracted from the total depth,
providing the length ofthe wate:r: column. This length is multiplied by the factor in the Table 7.2.1 which
corresponds to the appropriate well diameter, providing the amount of water, in gallons, contained in the
well. Other acceptable methods include the use ofnomographs or other equations or formulae.

With respect to volume, an adequate purge is normally achieved when three to five tim~s the volume
of standing water in the well has been removed. The field notes should reflect the single well volume
calculations or detenninations, according to one of the above methods, and a reference to the appropriate
multiplication ofthat volume, i.e., a minimum three well volumes, clearly identified as a purge volume goal.

With respect to the ground water chemistry, an adequate purge is achieved when the pH, specific
conductance, and temperature of the ground water have stabilized and the turbidity has either stabilized or
isbelow 10 Nephelometric TurbidityUnits (NTUs) (twice the Primary Drinking Water Standard of5NTUs).
Although ten NTUs is normally considered the minimum goal for most ground water sampling objectives,
1 NTU has been shown to be easily achievable and reasonable attempts should be made to reach this level.
Stabilization occurs when pH measurements remain constant within 0.1" Standard Unit (SU), speCific
conductance varies no more that 10 percent, and the temperature is constant for at least three consecutive
readings. There are no criteria establishing how many sets of measurements are adequate for the
determination of stability. If the calculated purge volume is small, the measurements should be taken
frequently to provide a sufficient number ofmeasurements to evaluate stability. Ifthe purge volume is large,
measurements taken every 15 minutes may be sufficient.

If, after three well volumes have been removed, the chemical parameters have not stabilized
according to the above criteria, additional well volumes (up to five well volumes), should be removed. If
the parameters have not stabilized within five volumes, it is at the discretion ofthe project leader whether
or not to collect a sample or to continue purging. Ifafter five well volumes, pH and conductivity have been
stabilized and the turbidity is still decreasing and approaching an acceptable level, additional purging should
be considered to obtain the best sample possible. The conditions of sampling should be noted in the field
log.
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TABLE 7.2.1
WELL CASING DIAMETER vs. VOLUME

WELL CASING DIAMETER 9 (INCHES) vs. VOLUME (GALS.)/FEET ofWATER

CASING GALLONSIFT

1 0.041

2 0.163

3 0.367

4 0.653

5 , 1.02

6 1.469

7 1.999

8 2.611

9 3.305

10 4.08

11 4.934

12 5.875

, In some situations, even with slow purge rates, a well may be'pumped or bailed dry (evacuated). In
these situations, this generally ~onstitutes an adequatepurge and the well canbe sampledfollowing sufficient
recovery (enough volume to allow filling of all sample containers). It IS not necessary that the well be
evacuated three times before it is sampled. The pH, specific conductance, temperature, and turbidity should
be measured, during collection ofthe sample from the recovered volume, as the measurements ofrecord for
,the sampling event. '

Attempts shouldbemade to avoidpurgingwells to dryness. This canbe accomplished, for example,
by slowing the purge rate. Ifa well is pumped dry, it may result in the sample being comprised partially of
watercontained in the sandpack, which may be reflective, at least in part, ofinitial, stagnant conditions. In
addition, as water re-enters awell that is in an evacuated condition, it may cascade down the sand pack or
the well screen, stripping volatile organic constituents that may be present and/or introducing soil fines into
the water column.

It is particularly important that wells be sampled as soon as possible after purging. Ifadequate
volume is available, the well must be sampled immediately. If not, sampling should occur as soon as
adequate volume has recovered.

Eqyipment Available

Monitoring well purging is accomplished by using in-place plumbing and dedicated pumps or, by
using portable pumps/equipment when dedicated systems are not present. The equipment may consist ofa
variety of pumps, including peristaltic, large and small diameter turbine (electric submersible), bladder,
centrifugal, gear-driven positive displacement, or other appropriate pumps. The use ofany ofthese pumps
is usually a function of the depth of the well being sampled and the amount ofwater that is to be removed
during purging. Whenever the head difference between the sampling location and the water level is less than
the limit ofsuction and the volume to be removed is reasonably small, a peristaltic pump should be used for
purging. Appendix E ofthis SOP contains the operating instructions for all pumps commonly used during
Branch ground water investigations.
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Bailers may also be used for purging in appropriate situations, however, their use is discouraged.
Bailers tend to disturb any sediment t4at may be present in the well, creating or increasing sample turbidity.
Ifa bailer is used, it should be a closed-top Teflon® bailer.

7.2.2 Purging Techniques (Wells Without Plumbing or In-Place Pumps)

For permanently installed wells, the depth ofwater and depth ofthe well should be determined (if
possible) before purging. Electrical water level indicators/well sounders can be used for this purpose. It is
standard practice to mark the top ofcasing, providing a point ofreference from which these measurements
will be consistently made. Field investigators should look for these markings when taking these
measurements. Extreme caution should be exercised during this procedure to prevent cross-contamination
ofthe wells. This is a critical concern when samples for trace organic compounds or metals analyses are
collected. At a minimum, the well sounding device should be cleaned by washing in a laboratory detergent
solution, followed by rinses with tap water and analyte-free water. After cleaning, it should be placed in a
clean plastic bag or wrapped in foil.

Purging with Pumps

When peristaltic pumps or centrifugal pumps are used, only the intake line is placed into the water,
column. The line placed into the water shouldbe either standard-cleaned (see AppendixB) Teflon® tubing,
for peristaltic pumps, or standard-cleaned stainless steel pipe attached to a hose for centrifugal pumps.

When submersiblepumps (bladder, turbine, displacement, etc.) are used, the pump itselfis lowered
into the water column. The pump must be cleaned as specified in Appendix B.

Purging with Bailers

Standard-cleaned(AppendixB) closed-top Teflon®bailerswithTeflon®leadersandnewnylon rope
are lowered into top ofthe water column, allowed to fill, and removed. It is critical that bailers be slowly

,andgently immersed into the top ofthe water column, particularly during fmal stages ofpurging, to minimize
turbidity and disturbance ofvolatile organic constituents. The use of bailers for purging and sampling is
discouraged because the correct technique is highly operator dependent.

Field Care of Purging Equipment

Regardless ofwhichmethod is used forpurging, newplastic sheeting shouldbeplaced onthe ground
surface around the well casing to prevent contamination of the pumps, hoses, ropes, etc., in the event they
need to be placed on the ground during the purging or they accidentally come into contact with the ground
surface. It is preferable that hoses used in purging that come into contact with the ground water be kept on
a spool or contained in a plastic-lined tub, both during transporting and during field use, to further minimize
contamination from the transporting vehicle or ground surface.

Purging Entire Water Column

The pump/hose assembly or bailer used in purging should be lowered into the top of the standing
water column and not deep into the column. This is done so that the purging will "pull" water from the
formation into the screened area ofthe well and up through the casing so that the entire static volume can
be removed. If the pump is placed deep into the water column, the water above the pump may not be
removed, and the subsequent samples, particularly ifcollectedwith abailer, may not be representative ofthe
ground water.
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It is recommended that no more than three to five feet ofhose be lowered into the water column.
Ifthe recovery rate ofthe well is faster than the pump rate and no observable draw down occurs, the pump
should be raised until the intake is within one foot ofthe top ofthe water column for the duration ofpurging.
If the pump rate exceeds the recovery rate of the well, the pump will have to be lowered, as needed, to
accommodate the draw down. After the pump is removed from the well, all wetted portions ofthe hose and
the pump should be cleaned as outlined in Appendix B of this SOP.

Careful consideration shall be given to using pumps to purge wells which are excessively
contaminated with oily compounds, because it may be difficult to adequately decontaminate severely
contaminated pumps under field conditions. When wells of this type are encountered, alternative purging
methods, such as bailers, should be considered.

General Low Flow/Low Stress Method Preference

The device with the lowest pump or water removal rate and the least tendency to stress the well
during purging should be selected for use. For example, if a bailer and a peristaltic pump both work in a
given situation, the pump should be selected because it will greatly minimize turbidity, providing a higher
quality sample (Section 7.2.4 contains a description of low flow purging and sampling with a peristaltic
pump used in a temporarywell). Ifa Fultz® pump or a Grundfos Redi-Fl02® couldboth be used, the Redi
Fl02® may be given preference because the speed can be controlled to provide a lower pump rate, thereby
minimizing turbidity.

Low Flow/Low Volume Purging TechniqueslProcedures

Alternatives to the low flow purging procedures exist and may be acceptable. The low flow/low
volume purging is a procedure used to minimize purge water volumes. The pump intake is placed within the
screened interval at the zone of sampling, preferably, the zone with the highest flow rate. Low flow rate
purging is conducted after hydraulic conditions within the well have re-stabilized, usually within 24 to 48
hours. Flow rates shoUld not exceed the recharge rate of the aquifer. This is monitored by measuring the
top of the water column with a water level recorder or similar device while pumping. These techniques,
however, are only acceptableundercertainhydraulic conditions andare notconsideredstandardprocedures.

7.2.3 Purging Techniques - Wells with In-Place Plumbing

Wells with in-place plumbing are commonly found at municipal water treatment plants, industrial
water supplies, private residences, etc. Many permanent monitoring wells at active facilities are also
equipped with dedicated, in-place pumps. The objective ofpurging wells with in-place pumps is the same
as with monitoring wells without in-place pumps, i.e., to ultimately collect a sample representative of the
ground water. Among the types ofwells identified in this section, two different approaches are necessary.
The permanent monitoring wells with in-place pumps should, in all respects, be treated like the monitoring
well without pumps. They generally are sampled only occasionally and require purging as described for
wells without in-place pumps, i.e., 3 to 5 well volumes and stable parameters.

In the case of the other types of wells, however, not enough is generally known about the
construction aspects of the wells to apply the same criteria as used for monitoring wells, i.e., 3 to 5 well
volumes. The volume to be purged in these situations, therefore, depends on several factors: whether the
pumps are running continuously or intennittently and whether or not any storage/pressure tanks are located
between the samplingpoint andthe pump. The following considerations andprocedures shouldbe followed
when purging wells with in-place plumbing under the conditions described.
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Continuously Running Pumps

Ifthe pump runs more or less continuously, no purge (other than opening a valve and allowing it to
flush for a few minutes) is necessary. If a storage tank is present, a spigot, valve or other sampling point
should be located between the pump and the storage tank. If not, locate the valve closest to the tank.
Measurements ofpH, specific conductance, temperature, and turbidity are recorded at the time ofsampling.

Intermittently Running Pumps

If the pump runs intermittently, it is necessary to determine, ifpossible, the volume to be purged,
including storage/pressure tanks that are located prior to the sampling location. The pump should then be
run continuously until the required volume has been purged. Ifconstruction characteristics are not known,
best judgement should be used in establishing how long to run the pump prior to collecting the sample.
Generally, under these conditions, 30minutes will be adequate. Measurements ofpH, specific conductance,
temperature and turbidity should be made and recorded at intervals during the purge and the final
measurements made at the time ofsampling.

7.2.4 Purging Techniques - Temporary Monitoring Wells

Temporary groundwatermonitoring wells differ from pennanentwells because temporary wells are
installed in the ground water for immediate sample acquisition. Wells ofthis type mayinclude standard well
screen and riserplaced in boreholes created by hand augering, power augering, or by drilling. Theymay also
consist of a rigid rod and screen that is pushed, .driven, or hammered into place to the desired sampling
interval, such as the Direct Push Wellpoint®, .the Geoprobe® and the Hydropunch®. As such, the efforts
to remove several volumes ofwater to replace stagnant water do not necessarily apply in these situations,
because generally, stagnant water is non-existent. It is important to note, however, that the longer a
temporary well is in place and not sampled, the more appropriate it may be to apply, to the extent possible,
standard permanent monitoring well purging criteria to it.

In cases where the temporary well is to be sampled immediately after installation, purging is
conducted primarily to mitigate the impacts of installation. In most cases, temporary well installation
procedures disturb the existing aquifer conditions, resulting primarily in increased turbidity. Therefore, the
goal ofpurging is to reduce the turbidity and remove the volume ofwater in the area directly impacted by
the installationprocedure. Lowturbidity samples in these types ofwells are typically and routinely achieved
by the use oflow-flow purging and sampling techniques.

The following low-flowpurging techniqueusingperistalticpumps has beenusedroutinely to achieve
acceptably low NTU values in a variety of temporary monitoring well applications.

In purging situations where the elevation ofthe top ofthe water column is no greater than approx
imately 25 feet below the pump head elevation, a peristaltic pump may be used to purge temporary wells.
Enough tubing is deployed to reach the bottom of the temporary well screen. At the onset of purging, the
tubing is slowly lowered to the bottomofthe screen and is used to remove any formation material which may
have entered the well screen during installation. This is critical to ensuring rapid achievement of Jow
turbidity conditions. After the formation material is removed from the bottom ofthe screen, the tubing is
slowly raised through the water column to near the top of the column. The tubing can be held at this level
to determine if the pump is lowering the water level in the well. Ifnot, secure the tubing at the surface to
maintain this pumping level.
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Ifthe water column is lowered, and the pump is not variable speed, continue to lower the tubing as
the water column is lowered. Ifa variable speed peristaltic pump is being used and draw down is observed
on initiation ofpumping, reduce the pump speed and attempt to match the draw down ofthe well. Sustained
pumping at these slow rates will usually result itia relatively clear, low turbidity sample. Ifthe draw down
stabilizes, maintain that level, however, if it continues to lower, "chase" the water column until the well is
evacuated. In this case, the recovered water column may be relatively free ofturbidity and can be sampled.
It may take several episodes ofrecovery to provide enough volume for a complete sample.

With many of the direct push sampling techniques, purging is not practical or possible, therefore,
no purging is conducted. The sampling device is simply pushed to the desired depth and opened and the

. sample is collected and re1rieved..

7.2.5 Investigation Derived Waste

Purging generates quantities ofpurge water or investigation derived waste (IDW), the disposition
ofwhich must be considered. What is appropriate for the disposition ofthe water is, in part, dependent on
the nature ofthe investigation. Ifthe lOWis generated at a RCRAfacility, it will generally be contained and
disposed on site in an on~site treatment facility. lOW generated during Superfund or other investigations
may, at the discretion of the field project leader or the program manager (remedial project manager), be
discharged to the ground, away from the well, or be containerized for later disposal or other appropriate
action.

7.3 Sampling

Sampling is the process ofobtaining, containerizing, and preserving the ground water sample after
the purging process is complete..Non-dedicated pumps for sample collection generally should not be used.

: Many pumps are made ofmaterials, such as brass, plastic, nibb.er, or other elastomer products which may
.. cause chemical interferences with the sample. Their principle of operation may also render them

unacceptable as a sample collection device. The pump may be turbine driven, which may release volatile
organic constituents. It is recognized that there are situations, such as industrial or municipal supply wells
or private residential wells, where a well may be equipped with a dedicated pump from which a sample
would not normally be collected. Discretion should always be used in obtaining a sample.

7.3.1 Equipment Available

Because ofthe problems with most pumps described in the preceding paragraph, only three devices
should be used to collect ground water samples from most wells. These are the peristaltic pump/vacuumjug
assembly, a stainless steel and Teflon® bladder pump, and a closed-top, Teflon® bailer.

Other monitoring equipment used during sampling includes water level indicators, pH meters,
thermometers, conductivity bridges, and nephelometers (turbidity meters).

7.3.2 Sampling Techniques - Wells With In-Place Plumbing

Samples should be collected following purging from a valve or cold water tap as near to the well as
possible, preferably prior to any storage/pressure tanks that might be present. Remove any hose that may
be present before sample collection and reduce the flow to a low level to minimize sample disturbance,
particularly with respect to volatile organic constituents. Samples should be collected directly into the
appropriate containers (see Standard Sample Containers, Appendix A). It may .be necessary to use a
secondary container, such as a clean 8 oz. samplejar or a stainless steel scoop, to obtain and transfer samples
from spigots with low ground clearance. Also, refer to the Potable Water Supply discussion in Section 2.2.
All measurements for pH, specific conductance, temperature, and turbidity should be recorded at the time
ofmeasurement.
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7.3.3 Sampling Techniques - Wells without Plumbing

Following purging, samples should be collected using a peristaltic pump/vacuumjug assembly, a
Teflon®/stainless steelbladderpump, ora closed-top Teflo'n® bailer. Thesetechniques are describedbelow.

·Peristaltic pump/vacuum jug

The peristaltic pump/vacuumjug can be used for sample collection because it allows for sample
collection without the sample coming in contact with the pump tubing. This is accomplished by placing a
Teflon® transfer cap assembly onto the neck of a standard cleaned 4-liter (I-gallon) glass container.
Teflon® tubing (Y-!-inch 0.0.) connects the container to both the pump and the sample source. The pump
creates a vacuum in the container, thereby drawing the sample into the container without it coming into
contact with the pump tubing.

Samples for volatile organic compound analysis should be collected using a bailer or by filling the
Teflon® tube, by one of two methods, and allowing it to drain into the sample vials. The tubing can be
momentarily attached to the pump to fill the tube with water. After the initial water is discharged through
the pump head, the tubing is quicklyremovedfromthepump and a gloved thumb placed on the tubing to stop
the water from draining out. The tubing is then removed from the well and the water allowed to either
gravity drain orbereversed, bythe pump, into the sample vials. (Note: When reversing the pump, make sure
the discharge tubing is not submerged in purge water. This will prevent introducing potentially cross
contaminated purge water into the sample.) Alternatively, the tubing can be lowered into the well the desired ..
depth and a gloved thumb placed over the end ofthe tubing. This method will capture the water contained
in the tubing. It can then be removed from the well and the water collected by draining the contents of the
tubing into the sample vials. Under no circumstances should the sample for volatile organic compound
analysis be collected from the content ofany other previously filled container. All equipment should be
cleaned using the procedures described in Appendix B. Also, refer to the Potable Water Supply discussion,
Section 2.2, for additional information.

When sampling for metals only, it is also permissible to collect the sample directly from the pump
discharge tubing after an adequate purge has been demonstrated. When collecting samples in this manner
there are several considerations to be aware of. The pump head tubing (silastic, etc,) must be changed after
each well and a rinsate blank must be collected ofa representative piece of the pump head tubing (only one
blank per investigation). Also, precautions must be taken to ensure that the end ofthe discharge tubing is
not allowed to touch the ground or other surface to ensure the integrity of the sample collected in this
manner.

Bladder PU1lJ1?S

After purging has been accomplished with a bladder pump, the sample is obtained directly from the
pump discharge. If the discharge rate of the pump, during purging, is too great, so as to make sample
collection difficult, care shouldbe taken to reduce the discharge rate at the onset ofactual sample collection.
This is necessary to minimize sample disturbance, particularly with respect to samples collected for volatile
organic compounds analysis.

When bailing, new plastic sheeting should be placed on the ground around each well to provide a
clean working area. New nylon rope should be attached to the bailer via a Teflon® coated stainless steel
wire. This coated wire is semi-permanently attached to the bailer and is decontaminated for reuse as the
bailer is cleaned. The bailer should be gently immersed in the top of the water column until just filled. At
this point, the bailer should be carefully removed and the contents emptied into the appropriate sample
containers.
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Immediately after collection, all samples requiring preservation must be preserved with the
appropriate preservative. Consult Appendix A for the correct preservative for the particular analytes of
interest. All samples preserved using a pH adjustment (except VOCs) must be checked, using pH strips, to
ensure that they were adequately preserved. This is done bypouring a small volume ofsample over the strip.
Do not place the strip in the sample.

7.3.5 Special Sample Collection Procedures

Trace Organic Compounds and Metals

Special sample handling procedures should be instituted when trace contaminant samples are being
collected. All sampling equipment, including pumps, bailers, water level measurement equipment, etc.,
which comes into contact with the water in the well must be cleaned in accordance with the cleaning
procedures described inAppendix B. Pumps shouldnotbe used for sampling, unless the interior and exterior
portions ofthe pump, and the discharge hoses are thoroughly cleaned. Blank samples should be collected to
detennine the adequacy ofcleaning prior to collection of any sample using a pump.

Order of Sampling with Respect to Analytes

Inmany situations when samplingpermanent ortemporarymonitoringwells, an adequatepurge, with
respect to turbidity, is often difficult to achieve. Removal and insertion of equipment after the purge and
prior. to actual sampling may negate the low turbidities achieved during purging and elevate turbidity back
.to unacceptable levels. For this reason, it is important that special efforts be used to minimize any
disturbance of the water column after purging and to collect the aliquot for metals first.

• Filtering

As a standard practice, ground water samples will not be filtered for routine analysis. Filtering will
usually onlybe performedto determine the fraction ofmajor ions and trace metals passing the filter and used
for flow system analysis and for the purpose ofgeochemical speciation modeling. Filtration is not allowed
to correct for improperly designed or constructed monitoring wells, inappropriate sampling methods, orpoor
sampling technique. .

When samples are collected for routine analyses and are filtered, such as under conditions of
excessive turbidity, both filtered and non-filtered samples will be submitted for analyses. Samples for
organic compounds analysis should not be filtered. Prior to filtration of the ground water sample for any
reason other than geochemical speciation modeling, the following criteria must be demonstrated to justify
the use of filtered samples for inorganic analysis:

1. The monitoring wells, whether temporary or permanent, have been constructed and
developed in accordance with Section 6.

2. The groundwater samples were collectedusing sampling techniques in accordance with this
section, and the ground water samples were analyzed in accordance with US-EPA approved
methods.

3. Efforts have been undertaken to minimize anypersistent sample turbidity problems. These
efforts may consist ofthe following:

• Redevelopment or re-installation ofpermanent ground water monitoring wells.

• • Implementation of low flowllow stress purging and sampling techniques.
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4. ' Turbidity measurements should be taken during purging and sampling to demonstrate
stabilization or lack thereof. These measurements should be documented in the field notes.

ITthe ground water sample appears to have either a chemically-induced elevated turbidity, such as
would occur with precipitate formation, or a naturally elevated colloid or fine, particulate-related turbidity,
filtration will not be allowed.

IT filtration is necessary for purposes of geochemical modeling or other pre-approved cases, the
following procedures are suggested:

1. Accomplish in-line filtration through the use ofdisposable, high capacity filter cartridges
(barrel-type) ormembrane filters inanin-line filter apparatus. The high capacity,barrel-type
filter is preferred due to'the higher surface area associated with this configuration. IT a
membrane filter is utilized, a minimum diameter of 142 mm is suggested.

2. Use a 5 11m pore-size filter for the purpose of determining the colloidal constituent
concentrations. A 0.1 11m pore-size filter should be used to remove most non-dissolved
particles.

3. Rinse the cartridge or barrel-type filter with 500 milliliters ofthe solute (ground water to be
sampled) prior to collection of sample. IT a membrane filter is used, rinse with 100
milliliters ofsolute prior to sample collection.

, Potential differences could result from variations in filtration procedures used to process water
samples for the determination oftrace elementconcentrations. Anumberoffactors associatedwith filtration
can substantially alter "dissolved" trace element concentrations; these include filter pore size, filter type,
filter diameter, filtrationmethod, volume ofsampleprocessed, suspendedsedimentconcentration, suspended
sediment grain-size distribution, concentration of colloids and colloidally-associated trace elements; and
concentration oforganic matter. Therefore, consistency is critical in the comparison ofshort-termand long
term results. Further guidance on filtration may be obtained from the following: 1) Metals in Ground Water:
SamplingArtifacts and Reproducibility (3); 2) Filtration ofGround Water Samples for Metals Analysis (4);
and 3) Ground Water Sampling - A Workshop Summary (5).

Bacterial Sampling

Whenever wells (normally potable wells) are sampled for bacteriological parameters, care must be
taken to ensure the sterility of all sampling equipment and all other equipment entering the well. Further
information regarding bacteriological sampling is available in the following: 1) Sampling for Organic
Chemicals and Microorganisms in the Subsurface (6); 2) Handbook for Evaluating Water Bacteriological
Laboratories (7); and 3) Microbiological Methods for Monitoring the Environment, Water and Wastes (8).

7.3.6 Specific Sampling Equipment Quality Assurance Techniques

All equipment used to collect ground water samples shall be cleaned as outlined in Appendix B and
repaired, ifnecessary, before being stored at the conclusion offield studies. Cleaning procedures utilized
in the field (Appendix B), or field repairs shall be thoroughly documented in field records.

7.3.7 Auxiliary Data Collection

During ground water sample collection, it is important to record a variety ofground water related
data. Included in the category ofauxiliary data are water level measurements, well volume determinations,
pumping rates during purging, and occasionally, drillers or boring logs. This information should be
documented in the field records. Well volume determinations are described in Section 7.2.1.
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Water Level Measurements

Water table measurements fromthe top ofthewell casings (referenced to National Geodetic Vertical
Datum) in permanent wells, and ground surface elevations in temporary wells should be made to assist in
determining the general direction of ground water flow and gradient. The methodology to be used to
determine well water levels are given in Section 15.5. Tracer dyes and radioactive and thennal detection
methods can be used to detennine direction and velocities of flow (9). Also, a study of the general
topography and drainage patterns will generally indicate direction ofground water flow.

The ground surface elevation and top ofcasing elevation at the wells should be detenninedby stand
ard engineering survey practices as outlined in Section 15.

Well Pmnping Rate - Bucket/Stop Watch Method

The pumping rate for a pump can be determined by collecting the discharge from the pmnp -in a
bucket of known volume and timing how long it takes to fill the bucket. The pumping rate should be in
gallons per minute. This method shall be used primarily with pumps with a constant pump rate, suoh as
gasoline-pmyered or electric submersible pumps. Care should be taken when using this method with some
battery-powered pumps. As the batteries' charge decreases, the pump rate also decreases so that pumping
rate calculations using initial, highpump rates may be erroneously high. Ifthis method is used with battery
powered pumps, the rate should be re-checked frequently to ensure accuracy of the pumping rate
calculations.
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The DQOprocesshasbothqualitative and quantitative components. The qualitative steps encourage"
logical and practical planning for environmental data collection activities while the quantitative steps use
statisticalmethods to design a datacollection operation thatwill efficientlycontrol the probabilityofmaking
an incorrect decision. Although the quantitative steps ofthe DQO process are important, investigators and
decisionmakers may choose not to apply statistics to every environmental field investigation. In some cases,
theplanning teammay only utilize the qualitative steps oftheDQO process during the investigationplanning
phases to generate authoritative data which may be used to confrrm site characteristics.

5.13 Specific Sample Collection Quality Control Procedures

5.13.1 Introduction

This subsection provides guidelines for establishing quality control procedures for sampling
activities. Strict adherence to all of the standard operating procedures outlined in this subsection form the
basis for an acceptable sampling quality assurance program.

5.13.2 Experience Requirements

There is no substitute for field experience. Therefore, all professional and paraprofessional
investigators shall have the equivalent of six months field experience before they are permitted to select
sampling sites on their own initiative. This field experience shall be gained by on-the-job training using the
"buddylt system. Each new investigator should accompany an experienced employee on as many different
types offield studies as possible. During this trainingperiod, the new employee will be permitted to perform
all facets of field investigations, including sampling, under the direction and supervision of senior
investigators.

5.13.3 Traceability Requirements

All sample collection activities -shall be traceable through field records to the person collecting the
sample and to the specific piece ofsampling equipment (where appropriate) used to collect that sample," All
maintenance and calibration records for sampling equipment (where appropriate) shall be kept so that they
are similarly traceable. See Sections 3.1 through 3.6 for specific procedures to be utilized that insure
traceability.

5.13.4 Chain-of-Custody

Specific chain-of-custodyprocedures are inc1udedin Sections 3.1 through 3.6 ofthis SOP. These
procedures will insure that evidence collected during an investigation will withstand scrutiny during
litigation. To assure that procedures are being followed, it is recommended that field investigators or their
designees audit chain-of-custody entries, tags, field notes, and any otherrecorded information for accuracy.

5.13.5 Sampling Equipment Construction Material

Samplingequipmentconstruction materials can affect sample analytical results. Materials usedmust
not contaminate the sample being collected andmust be easily decontaminated so that samples are not cross
contaminated.
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5.13.6 Sample Preservation

Samples for some analyses must be preserved in order to maintain their integrity. Preservatives
required for routine analyses of sarpples collected are given in Appendix A of this SOP. All chemical
preservatives used will be supplied by the Region 4 laboratory. All samples requiring preservation should
be preservedimmediatelyupon collection in the field. Samples that should not be preserved in the field are:

• Those collected within a hazardous waste site that are known or thought to be highly
contaminatedwith toxic materials which maybe highlyreactive. Barrel, drum, closedcontainer,
spillage, or other source samples from hazardous waste sites are not to be preserved with any
chemical. These samples maybe preservedbyplacingthe sample containeron ice, ifnecessary.

• Those that have extremely low or high pH or samples that may generate potentially dangerous
gases if they were preserved using the procedures given 'in Appendix A.

• Those for metals analyses which are shipped by air shall not be preserved with nitric acid in
excess ofthe amount specified in Appendix A.

All samples preserved with chemicals shall be clearly identifiedby indication on the sample tag that
the sample is preserved. Ifsamples nonnallyrequiring preservation were notpreserved, field records should
clearly specifY the reason.

5.13.7 Special Precautions for Trace Contaminant Sampling

Some contaminants can be detected in the parts per billion and/or parts per trillion range. Extreme
care must be taken to prevent cross-contamination of these samples. The following precautions shall be
taken when trace contaminants are ofconcern:

• A ,clean pair ofnew, non-powdered, disposable latex gloves will be worn each time a different
'location is sampled and the gloves shouldbe donned immediatelyprior to sampling. The gloves
should not come into contact with the media being sampled.

• Sample containers for source samples or samples suspected ofcontaining high concentrations
of contaminants shall be placed in'separate plastic bags immediately after collecting, tagging,
etc.

• Ifpossible, ambient samples and source samples should be collected by different field teams.
Ifdifferent field teams cannot be used, all ambient samples shall be collected first and placed
in separate ice chests or shipping containers. Samples ofwaste or highly contaminated samples
shall never be placed in the same ice chest as environmental samples. Ice chests or shipping
containers for source samples or samples suspected to contain high concentrations of
contaminants shall be lined with new, clean, plastic bags.

• Ifpossible, one member ofthe field sampling team should take all the notes, fill out tags, etc.,
while the other members collect the samples.

• When sampling surface waters, the water sample should always be collectedbefore the sedilnent
sample is collected.

• Sample collection activities shouldproceedprogressivelyfrom the least suspectedcontaminated
area to the most suspected contaminated area.
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• Investigators shoulduse equipmentconstructedofTeflon®, stainless steel, orglass thathas been
properly pre--cleaned (Appendix B) for collection of samples for trace metals or organic
compounds analyses. Teflon® or glass is preferred for collecting samples where trace metals
are ofconcern. Equipment constructed ofplastic or PVC shall not be used to collect samples
for trace organic compounds analyses.

5.13.8 Sample Handling and Mixing

After collection, all sample handling should be minimized. Investigators should use extreme care
to ensure that samples are not contaminated. If samples are placed in an ice chest, investigators should
ensure that melted ice cannot cause the sample containers to become submerged, as this may result in sample
cross-contamination. Plastic bags, such as Zip-Lock® bags or similar plastic bags sealed with tape, should
be used when small sample containers (e.g., VOC vials or bacterial samples) are placed in ice chests to
p~eventcross--contamination.

.Once a sample has been collected, it may have to be transferred into separate containers for different
analyses. The best way to transfer liquid samples is to continually stir the sample contents with a clean
pipette or pre-cleaned Teflon® rod and allow the contents to be alternately siphoned into respective sample
containers using Teflon® orPVC (Tygon® type) tubing (and a siphon bulb to start the flow). Teflon® must
be used when analyses for organic compounds or trace metals are to be conducted. Any device used for
stirring, or tubingused for siphoning, mustbe cleaned in the same manner as otherequipment (Appendix B).
However, samples collected for volatile organic compound, oil and grease, bacteria, sulfides, and phenols
.analyses may not be transferred using this procedure.

It is extremely important that waste (when appropriate), soil and sediment samples be mixed
thoroughly to ensure that the s~ple is as representative as possible ofthe sample media. The most common
method ofmixing is referred to as quartering. The quartering procedure should be performed as follows: .

1. The material in the sample pan should be divided into quarters and each quarter shouldbemixed
individually.

2. Two quarters should then be mixed to form halves.

3. The two halves should be mixed to form a homogenous matrix .

This procedure should be repeated severnl times until the sample is adequately mixed. If round
bowls are used for sample mixing, adequate mixing is achievedby stirring the material in a circular fashion,
reversing direction, and occasionally turning the material over.

5.13.9 Special Han~ling of Samples for Volatile Organic Compounds (VOCs) Analysis

Water samples to be analyzed forvolatile organic compounds shouldbe stored in 40-mI septumvials
with screw cap and Teflon®-silicone disk in the cap to prevent contamination ofthe sample by the cap. The
disks should be placed in the caps (Teflon® side to be in contact with the sample) in the laboratory prior to
the begimiing ofthe sampling program.
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The vials should be completely filled to prevent volatilization, and extreme caution should be
exercised when filling a vial to avoid any turbulence which could also produce volatilization. The sample
should be carefully poured down the side ofthe vial to minimize turbulence. As a rule, it is best to gently
pour the last few drops into the vial so that surface tension holds the water in a convex meniscus. The cap
is then applied and some overflow is lost, but the air space in the bottle is eliminated After capping, turn
the bottle over and tap it to checkfor bubbles. Ifany bubbles are present, repeat the procedure with another
clean 40-ml vial. Since theVOC vials arepre-preserved, caution should be exercisedwhen the vials areused
as the collection device for surface water samples in order to prevent the loss of the preservative. When
collecting water samples for VOCs. Three 40-ml vials containing preservative should be filled the with
sample.

Soil samples for VOC analyses should be collected and handled as specified in section 12.4. Soil
and sediment samples collected for VOC analyses should not be mixed.

5.13.10 Estimating Variability

Spacial Variability

The following spacial duplicate sampling procedures should be used during the collection of
sari1ples as a measure of variability within the area represented by the sample. When appropriate, spacial
duplicate grab andlor composite samples should be collected during major investigations and studies
conducted by the Branch. A "major study" would include all investigations where more than twenty (20)
samples were collected, or those studies where the study objectives dictate that additional quality control
samples be collected. No more than ten percent of all samples should be collected as spacial duplicates.
These samples should be collected at the same time, using the same procedures, the same type ofequipment,
and in the same types ofcontainers as the original samples, but collected from a different location within the
area represented by the original. They should also be preserved in the same manner and submitted for the
same analyses as the required samples. Th;e collection ofspacial duplicate composite samples requires that .
the sample aliquots be arrayed in a manner different from the original sample and spaced within the same
area .of representativeness. Data from spacial duplicates will be examined by the lead investigator to
detennine if the saplples represent the areas intended in the project work plan.

Temporal Variability

When required, temporal variability at a given sampling location will be measured by collecting
temporal duplicate samples. These samples will be collected from the same sampling location, using the
same techniques and the same type ofequipment, but at a time different from the original sample. The time
selected for the temporal duplicate sample will be within the same spanoftime for which the original sample
is desiglled to be representative in the project work plan. Data from temporal duplicates will be examined
by the project leader to determine if samples represent the time span intended in the project work plan.

Sample Handling Variability

The effectiveness of sample handling techniques will be measured by collecting split and blank
samples.

Split Samples

Split samples will be collected by initiallycollectingtwice as muchmaterial as is normally collected
for a sample. After mixing, the material will be apportioned into two sets ofcontainers. Both sets
of containers will be submitted for analyses with one set designated as an "original sample", the
other designated as a "split sample". Data from split samples will be examined by the Quality
Assurance Officer to determine sample handling variability. On large studies (more than 20
samples), no more than 10 percent of all samples will be collected as split samples.
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Blank Samples

The following blank samples will be prepared by the laboratory and obtained by the project leader
prior to traveling to a sample site.

1. Water Sample VOC Trip Blank - A water sample vec trip blank is required for every study
where water samples are collected for vec analysis. Two sealed preserved (or unpreserved if
appropriate) 40-ml VOC vials will be transported to the field. Forroutine studies these samples
will be prepared by lab personnel. Investigators shall request that these samples be provided at
least one week in advance ofscheduled field investigations and inspections and never (except
in emergency situations) less than two days in advance of scheduled field investigations and
inspections. These samples should not be picked up earlier than the morning ofdeparture for
the scheduled inspection/investigation. These field blanks will be handled and treated in the
same manner as the water samples collected for volatile organic compounds analysis on that
particular study. These samples will be clearly identified on sample tags and Chain-of-Custody
Records as trip blanks.

2. Soil Samplevec Trip Blank - A soil sample vectrip blank is required for every study where
soil samples are collected for vec analysis. The required containers are specified in section
12.4. The preparation and pick up ofthis sample will be the same as for the water sample vec
trip blank. Encore® containers (two for SESD laboratory or 3 for CLP) will be transported to
the field. These field blanks will be handled and treated by Branch personnel in the same
manner as the soil samples collected for volatile organic compounds analysis on that particular
study. These samples will be clearly identified on sample tags and Chain-Of-Custody Records
as trip blanks:

The following blanks are prepared in the field:

1. Inorganic Sample Preservative Blanks - Metals and general inorganic sample containers filled
with analyte-free water will b~ transported to the field and preserved and submitted for the same

. analyses as the other inorganic samples collected. These samples will be clearly identified as
preservatives blanks on sample tags and the Chain-Of-Custody Record(s). At least one
preservative blank for each type ofpreserved sample should be collected at the end ofroutine
field investigations. A minimumofonepreservative blank should be prepared in the field at the
beginning and end of all major field investigations that last more than one week.

2. Equipment Field Blanks - When field cleaning equipment is required during a sampling
investigation, a piece of the field-cleaned equipment will be selected for collection of a rinse
blank. At leastone rinse blankwill be collectedduring each weekofsampling operations. After
the piece ofequipment has been field cleaned and prior to its being used for sample operations,
itwill be rinsedwith organic/analyte free water. The rinse waterwillbe collected and submitted
for analyses ofall constituents for which nonnal samples collected with that piece ofequipment
are being analyzed.

3. Organic/Analyte Free Water System Blanks - When using a portable organic-free water
generating system in the field, a sample of the raw source water and water generated will be
collected at least once during each week of operations. The collected water sample will be
submitted for analyses ofall constituents for which normal samples are being analyzed.

4. Material Blanks - When <;onstructionmaterials are beingused on a site in such a way as to have
a potential impact on constituent concentrations in the sample, a sample ofthe materials will be
submitted for analyses. An example of a situation where construction blanks are required is
monitoring well construction. In this situation all materials used in well construction should be
submitted for analyses (e.g., grout, sand, tap water, etc.).
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• 5. Automatic Sampler Blanks - In general, cleaning procedures outlined in Appendix B ofthis
SOP should be adequate to insure sample integrity. However, it is the standard practice ofthe
Branch to submit automatic sampler blanks for analyses when automatic samplers are used to
collect samples for organic compounds andmetals analyses. Automatic samplerblanks for other
standard analyses may be submitted in the event ofa special investigation (ie, criminal or civil).

The QualityAssurance Officer will informtheproject leaders andmanagement when blank samples
are found to be unacceptably contaminated. The Quality Assurance Officer will immediately initiate an
investigation to determine the cause of the problem. The results of this investigation will be promptly
reported to appropriate personnel so that corrective action and/or qualifications to the data can be initiated.

'5.13.11 Special Quality Control Procedures for Water Samples for Extractable Organic Compounds,
Pesticides, or Herbicides Analyses (Matrix Duplicate)

Duplicate water samples shall be submitted to the laboratory for extractable organic compounds,
pesticides, and/or herbicides analyses from at least one sampling location per project and laboratory 'used.
These samples should be collected from a location expected to be relatively free from contamination, since
the samples will be used for laboratory quality control purposes. The duplicate samples should be clearly
identified as "Duplicate Sample for Matrix Spike" on the sample tag, Chain-0f-CustodyRecord, in the field
logbook:, and on the Contract Laboratory Program (CLP) Traffic Report Form (if appropriate). This
procedure shall be followed for all projects where water samples are collected for the indicated analyses.

On a case~by~case basis, field investigators may be required to collect split samples (or duplicate
samples ifappropriate) for analyses by both the Region 4'laboratory and contract laboratories. The split
samples are to be submittedto the Region 4 laboratoryusingestablishedprocedures. The contract laboratory
involvedshall not be notified that samples were split, i.e., there shouldbe no indication on Chain-Of~Custody

Records or CLP Traffic Report Forms submitted to the contract laboratories that these samples were split
with the Region 4 laboratory. '•
5.13.12

5.13.13

Special Quality Control Procedures for EPA Contract Laboratories

Special Quality Control Procedures for Dioxins and Furans

•'

All samples collected for dioxins and furans analyses are analyzed by other EPA laboratories or
through contract laboratories. The Region 4 laboratory does not conduct in-house analyses for dioxins and
furans. The Region 4 laboratory should be consulted for the current quality control procedures for dioxin
and furan samples prior to the sampling event.

5.14 Internal Quality Control Procedures

5.14.1 Introduction

The focus ofthis subsection is on Field Equipment Center (FEC) operations involving preparation
ofsampling and support equipment for field operations as well as for field data generated under the Specific
Sample Collection Quality Control Procedures discussed in Section 5.13. Quality control checks of these
operations insure that field sampling teams are provided with equipment that is suitable for sampling use,
and that field sampling is conducted using proper procedures.
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5.14.2 Traceability Requirements

Records, in the form ofbound notebooks, will be kept by FEC personnel documenting the dates of
operations and the person perfonning operations for the following:

• Organic/Analyte Free Water System Maintenance (Field and FEC Systems) - Maintenance on
field systems will be performed immediately following every major study, or at least once per
calendar quarter. FEC systemmaintenance will be performed at least once per calendarquarter..

• Air' Monitoring Instrumentation Checkouts - Pre-Ioadout checks on air monitoring
instrumentation will be recorded each time they are performed. Discrepancies will be
immediately reported to the Branch Safety Officer.

• SelfContained Breathing Apparatus (SCBA) Checkouts - Pre-Ioadout checks on SCBAs will
be recorded when they are perfonneq. SCBA checkouts will be performed at least once per
calendar quarter in the absence of loadout requests. Any discrepancies Will be reported
immediately to the Branch Safety Officer.

• Other Equipment Maintenance - Maintenance performed on equipment other than that listed
above Will be recorded in a logbookformiscellaneous field equipment. All requiredrepairs will
be reported to the FEC coordinator.

• Sampling Containers and Latex Gloves - A record will be kept of shipments received of
. sanipling containers and latex gloves. Containers and gloves· will be recorded by lot numbers.

. Upon receipt, -the Quality Assurance (QA) Officer will be notified.. Containers and gloVes
within a received lot will not be used until they have been ch~cked by the QA Officer.

. All equipment cleaned and wrapped for field use will be marked with the date on which preparation
was completed. Equipmentwill be stored in the FEC in specifiedareas to minimize the risk ofcontamination
while awaiting use.

5.14.3 Specific Quality Control Checks

At least once per calendar quarter, the QA Officer will conduct the following checks and issue a
written report on the results.

1. Collect and submit for analyses samples of each lot ofcontainers received during that quarter.
Bottles from each lot will be tagged and sealed, then submitted for the following analyses:

One-Gallon Amber - metals, cyanide, extractable organics, and pesticides.

8-oz. Glass - metals, cyanide, extractable organics, and pesticides.

1~Liter Polyethylene - metals and cyanide.

Latex glove samples will be collected as rinse blanks using organic/analyte free water. The
rinsate will be submitted for analyses of VOCs, metals, cyanide, extractable organics, and
pesticides. A new glove will be rinsed for each parameter (e.g., one glove for VOC sample,
another glove for metals, etc.) to avoid dilution ofpotential contaminants on the gloves.
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2. Collect and submit for 'analyses a sample of water from the FEC organic/analyte free water
system. The sample will be submitted for analyses of VOCs, metals, cyanide, extractable
organics, and pesticides.

3. Collect and submit for analyses a rinsate blank of at least one piece of sampling or sample
related equipment stored at the FEe. The sample will submitted for analyses ofVOCs, metals,
cyanide, extractable organics, and pesticides.

4. Collect the results of field quality control samples from the project leaders for the quarter.
Normally, field quality control samples consist ofthe following:

• Field split samples (not to include inter-lab splits);
• Water VOC trip blank samples;
• Soil VOC trip blank samples;
• Inorganic sample preservative blanks;
• Equipment field rinse blanks;
• Field organic/analyte free water system blanks; and
• ~aterialblanks.

The QA Officer will evaluate all data received and immediately attempt to resolve any problems
found. A written report will be issued on the quality control checks during each calendar quarter. The report
will be submitted to appropriate personnel.

5.15 Investigation Derived Waste (IDW)

5.15.1 Types ofIDW

~aterialswhich may become IDW are:

• Personnel protective equipment (PPE) - This includes disposable coveralls, gloves, booties,
respirator canisters, splash suits, etc.

• Disposable equipment - This includes plastic ground and equipment covers, aluminum foil,
conduit pipe, composite liquid waste samplers (COLIWASAs), Teflon® tubing, broken or
unused sample containers, sample container boxes, tape, etc.

• Soil cuttings from drilling or hand augering.

• Drilling mud or water used for water rotary drilling.

• Ground water obtained through well development or well purging.

• Cleaning fluids such as spent solvents and washwater.

• Packing and shipping materials.

, Table 5.15.1 lists the types ofIDW commonlygenerated during investigat~ons, and current disposal
practices.

5.15.2 ~anagementofNon-Hazardous IDW

Disposal ofnon-hazardous IDW from hazardous waste sites should be addressed in the study plan.
To reduce the volume for transportation back to the FEC, it may be necessary to compact the waste into a
reusable container, such as a 55-gallon drum.

EISOPQAM 5 -38 November 2001



•

•

•

Ifthe waste is from an active facility, pennission should be sought from the operator ofthe facility
to place the non-hazardous PPE, disposable equipment, and/or paper/cardboard wastes into the facilities'
dumpsters. Ifnecessary, these materials maybeplaced into municipal dumpsters, with the permission ofthe
owner. These materials may also be taken to a nearby pennitted landfill. On larger studies, waste hauling
services may be obtained and a dumpster located at the study site. Non-hazardous IDWmay also be buried
on site near the contamination source, with the burial location noted in the field logbook.

Disposalofnon-hazardous IDWsuchas drill cuttings, purge ordevelopmentwater, decontamination
washwater, drilling muds, etc., should be specified in the approved studyplan. It is recommended that these
materials be placed into a unit with an environmental pennit such as a landfill or sanitary sewer. These
materials must not be placed into dumpsters. Ifthe facility at which the study is being conducted is active,
pennission should be sought to place these types of IDW into the facilities treatment system. It may be
feasible to spread drill cuttings around the borehole, or ifthe well is temporary, to place the cuttings back
into the borehole. Cuttings, purge water, or development water may also be placed in a pit in or near the
source area. Monitoringwell purge or development watermay also bepouredonto the ground downgradient
of the monitoring well. Purge water from private potable wells which are in service may be discharged
directly onto the ground surface.

The minimum requirements ofthis subsection are:

• Liquid and soil/sediment IDW must be containerized and analyzed before disposal.

• The collection, handling, andproposeddisposal method must be specified in the approved study
plan.

5.15.3 Management ofHazardous IDW

Disposal of hazardous or suspected hazardous IDW must be specified in the approved study plan.
Hazardous IDW must be disposed as specified in US-EPA regulations. Ifappropriate, these wastes may be
placed back inan active facility waste treatment system. These wastes may also be disposed ofin the source
area In;>m which they originated, ifdoing so does not endanger human health and the environment.

Ifon-site disposal is not feasible, and ifthe wastes are suspected to be hazardous, appropriate tests
must be conducted to make that determination. If they are determined to be hazardous wastes, they must be
properly contained and labeled. They~y be stored on the site for a maximum of90 days before they must
be manifested and shipped to a pennitted treatment or disposal facility. Generation ofhazardous IDWmust
be anticipated, ifpossible, to pennit arrangements for proper containerization, labeling, transportation, and
disposal/treatment in accordance with US-EPA regulations.

The generation ofhazardous IDW shouldbe minimized to conserve Branch resources. Most routine
studies should not produce any hazardous IDW, with the exception of spent solvents and possibly purged
ground water. Care should be taken to keep non-hazardous materials segregated from hazardous waste
contaminated materials. The volume ofspent solvents produced during equipment decontamination should
be controlled by applying only the minimum amount ofsolvent necessary, and capturing it separately from
the washwater.

At a minimum the requirements ofthe management ofhitzardous IDW are as follows:

• Spent solvents must be returned to the FEC for proper disposal or recycling.

• All hazardous IDW must be containerized. Proper handling and disposal should be arranged
prior to commencement of field activities.

EISOPQAM 5 - 39 November 2001



.:

•

•

TABLE 5.15.1
DISPOSAL ofIDW

TYPE HAZARDOUS NON-HAZARDOUS

PPE-Disposable Containerize in plastic 5-gallon bucket with Place waste in trash bag. Place in
tight-fitting lid. Identify and leave on-site dumpster with permission ofsite
with pennission ofsite operator, otherwise operator, otherwise return to FEC for
return to FEC for proper disposal. disposal in dumpster.

PPE-Reusable Decontaminate as per Appendix B, if Decontaminate as per Appendix B.
possible. If the equipment cannot be
decontaminated, containerize in plastic 5-
gallon bucket with tight-fitting,lid. Identify
and leave on-site with permission of site
operator, otherwise return to FEC for proper
disposal.

Spent Solvents Containerize in original containers. Clearly N/A
identify contents. Leave on-site with
permission ofsite operator, otherwise return
to FEC for.proper disposal.

Soil Cuttings Containerize in 55-gallon drum with tight- Containerize in 55-gallon drum with
fitting lid. Identify and leave on-site with tight-fitting lid. IdentifY and leave on-
permission of site operator, otherwise site with permission ofsite operator,
arrange with WMD site manager for testing otherwise arrange with site manager
and disposal. for testinl!; and disposal.

Groundwater Containerize in 55-gallon drum with tight- Containerize in 55-gallon drum with
fitting lid. IdentifY and leave on-site with tiglit-fitting lid. IdentifY and leave on-
permission of site operator, otherwise site with permission ofsite operator,
arrange with WMD site manager for testing otherwise arrange with site manager
and disposal. for testing and disposal.

Decontamination Containerize in 55-gallon drum with tight- Containerize in 55-gallon drum with
Water fitting lid. Identify and leave on-site with tight-fitting lid. IdentifY and leave on-

permission of site operator, otherwise site with permission ofsite operator,
arrange with WMD site manager for testing otherwise arrange with site manager
and disposal. for testing and disposal.

Disposable Containerize in 55-gallon drum or 5-gallon Containerize in 55-gallon drum or 5-
Equipment plastic bucket with tight-fitting lid. Identify gallon plastic bucket with tight-fitting

and leave on-site with permission of site lid. IdentifY and leave on-site with
operator, otherwise arrang~ with WMD site permission of site operator, otherwise
manager for testing and disposal. arrange with site manager for testing

and disposal.

Trash N/A Place waste in trash bag. Place in
dumpster with permission ofsite
operator, otherwise return to FEC for
disposal in dumpster.
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enter after conducting appropriate air monitoring include, building interiors (if possible the field
investigator(s) should attempt to ventilate the enclosed area by opening doors and windows), trenches (less
than 3 feet deep), low lying areas in tank farms, tractor trailers, sumps, and behind barriers such as tall
buildings or tanks. At a minimum, field investigators should use direct reading instruments such as the
combustible gas indicator (CO!), oxygen meter, and an organic vapor analyzer (OVA) to monitor the
atmosphere in areas that may unexpectedly trap hannful vapors or have a depleted oxygen supply.

4.3.5 Training Status Tracking System

A computer system is used for tracking the status of required safety training for 'all personnel
involved in hazardous waste field operations within the Division. The system tracks the following safety
training:

• Medical monitoring physical (annual renewal);
• 40-hour hazardous waste training (no required renewal);
• 8-hour refresher training (annual renewal);
• Cardio-pulmonary resuscitation (CPR) certification (annual renewal);
• First aid certification (tri-annual renewal);
• Fire extinguisher operation (annual renewal);
• International Air Transport Association (hi-annual renewal); and
• Hazard Communication (no required renewal).

It is the responsibility of the Branch safety officer or their designee to notify field investigators or
their supervisor when renewals ofrequired training are due. Notification will be no more than 90 days after
the actual renewal date. Scheduling training will be the responsibility of each individual unless otherwise
stipulated in ~e notification. Upon scheduling ofthe training, the individual will notify the Branch safetY
officer ofthe date. Upon successful completion of training, a copy of the certificate received will be sent
by the individual to the Branch safety officer for inclusion in the safety training file.

In the event that a field investigator's OSHA required training has lapsed by more than 90 days, the
individual will not be allowed to enteronto a hazardous waste site. When lapses in training required byEPA
policy occur, the individual will be allowed to enter hazardous waste sites at the discretion of the
Occupational Health and Safety Designee (OHSD). The individual and their supervisor will be notified of
the change in status. Upon successful completion ofthe required training, the individual and their supervisor
will be notified oftheir return to prior status.

4.3.6 Site Operations

Upon initial entry at a hazardous waste site, a site survey will be conducted. In a facility that has
active working employees, the site survey may be conducted in Level D accompanied by air monitoring. At
sites that do not have active working employees, the SSO must use discretion when choosing the level of
protection that will be used while conducting an initial site survey. All initial site surveys should be
conducted using appropriate air monitoring instruments that detect explosive vapors (CG!), oxygen content,
and organic vapors (OVA). The purpose of an initial site survey is to accomplish one or both of the
following objectives:

• Detennine the hazards that may exist which could affect site personnel.

• Verify existing information or obtain new information about the site.

,.
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To accomplish the first objective, an assessment of real or potential dangers from fue, explosion,
airborne contaminants, radiation, and oxygen deficient atmospheres must be made. This assessment will be
made as follows:

• Combustible Gases - The atmosphere in any location capable of containing or generating a
combustible concentration ofgases will be monitored with a combustible gas meter. Response
of the meter in excess of 25% of the lower explosive limit (LEL) will cause an immediate
evacuation ofthe site.

• Oxygen Deficiency - A location capable ofcontainingorgeneratingan oxygen deficiency either
by depletion or displacement will be monitored with an oxygen meter. Any reading less than
19.5% oxygen will result in the use of self contained breathing apparatus (SCBA).

• Organic Vapors and Gases - The atmosphere will be monitored with both a photoionization
detector (Pill) and a flame ionization detector (Fill). When appropriate, cyanide gas and
halogenatedvapors will also bemonitored. Anyresponse abovebackgroundconcentrations will
cause an upgrade to Level C respiratory protection. Any response above 5 ppm when
contaminants are not known, will cause an upgrade to Level B respiratory protection. A
response above 200 ppm when contaminants are not known will cause an upgrade to Level A
protection.

• fuorganic Vapors and Gases - There are only a few direct reading instruments with the
capability to detect and quantifY,non-specific inorganic vapors and 'gases. Pills have a very
limited capability in this area. Ifspecific inorganics are known or suspected ofbeing present,
an attempt should be made to provide appropriate monitoring ifpossible. In the absence of a
mon~toring capability always assume a worse case scenario and upgrade the level ofprotection
(see below) to a level that gives respiratory and skin protec~on that is appropriate to a worse
case assumption.

• Radiation - A radiation survey will be conducted of the site. The primary survey instrument
will be a Geiger-Mueller detector for beta/gamma radiation. Any response above background
will result in evacuation ofthe area.

Following the initial survey, monitoring will be repeated when new areas ofthe site are entered, or
when operations likely to cause a release are being conducted.

Levels ofPersonal Protection

Personal protective equipment is divided into four categories based on the degree of protection
afforded. The following table compares the relative protection for each level.

I I Level A I LevelB I LEVELC I LEVELD I
Respiratory Maximum Maximum Moderate Minimum

Skin Maximum High Moderate Minimum

Eye Maximum High Moderate Minimum
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The relationship between air monitoring results and levels ofprotection (LOP) is shown in the following
table.

I Instrument I Response I LOP I
PID/FID Background D

PIDIFID Less than 5 PPM above background C

PID/FID 5 PPM to 200 PPM B

PIDIFID Greater than 200 PPM A

Oxygen Less than 19.5% B

CN Greater than 0 PPM and less than 10 PPM B

CN 10 PPM or greater A

NOTE: Measurements from diiect-readilig air monitors are only one consideration for LOP decisions. If
contaminants are known, protection can be achieved at a lesser LOP.

The four levels of protection (ranked from least protective Level D to most protective Level A) and a .
descripti~n ofthe'situatiQns forwhi~h each is appropriate is as follows:

I
,

ILEVELD

Shirt, long pants or coveralls
REQUIRED -

Boots with steel toes and shank

Gloves
OPTIONAL

Rubber boots with steel toe and shank

Boot covers (disposable)

Safety glasses, goggles, or face shield (not for chemical splash protection)

Hardhat

Emergency Life Support Apparatus (ELSA)

Thennallweather protection (coat, overalls, sweater, hat, rain gear, cool vests,
and heat stress monitors)

The atmosphere contains no known or anticipated hazard.
LEVELD

is used when: Work condition~ preclude splashes, immersion, or the potential for
unexpected inhalation ofor contact with hazardous levels ofany chemicals.
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LEVELC

LEVEL D (modified to require chemical resistant boots with steel toe &
REQumED shank)

Full-face Air Purifying Respirator (APR) (NIOSH approved)

Disposable cheIirical-resistant overalls

Chemical resistant gloves (inner and outer)

Emergency Life Support Apparatus (ELSA) (for enclosed area initial entry)

Boot covers (disposable)
OPTIONAL

Hardhat

Face shield

ELSA (for other than initial operations)

Thennallweather protection (coat, overalls, sweater, hat, rain gear, cool vests
and heat stress monitors)

LEVELC The atmospheric contaminants, liquid splashes, or other direct contact will
is used when: not adversely affect or be absorbed'through any,exposed skin.

The types ofair contaminants have been identified, concentrations measured,
and an air-purifYing respirator is available that can remove the contaminants.

, .
All criteria for the use of air-purifying respirators are met.

NOTE: Level C operations require decontillnination.ofpersonnel and equipment. Also, zones ofprotection
are required.

Level C is not considered hazardous duty because adequate safety precautions have been taken
to reduce the degree ofrisk. .
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I MODIFIED LEVEL C I
LEVEL C (modified to include chemically resistant splash suit and triple

REQUIRED p;love system)

Cool vests and heat stress monitors (if ambient temperature exceeds 80°F) -
see below

Splash shield

ELSA (for enclosed area initial entry)

Boot covers (disposable)
OPTIONAL

Hardhat

ELSA (for otQer than initial operations)

Cool vests and heat stress monitors are optional if ambient temperature is
80°F or less)·

Modified All requirements for atmospheric contaminants and APR use related to
Level C nonnal Level C have been met.

is used when:
Materials being handled require a high degree ofsplash or contact protection.

NOTE 1: Modified Level C operations require decontamination ofpersonnel and equipment. Also, zones
ofprotection are required.

Modified Level C is not normally considered hazardous because adequate safety precautions
have been taken to reduce the degree ofrisk to a negligible level. Modified Level C could be
considered hazardous in a situation where atmospheric contamination was not the determining
factor

NOTE 2:· When wearing a chemically resistant splash suit (Level B):

• Cool vests are required when wearing a chemically resistant suit for more than 30 minutes
and the temperature is 80 OF to 90 OF.

Cool vests are required when wearing an chemically resistant suit for more than 15 minutes
and the temperature is above 90°F.

• At the discretion ofthe SSO, a lack ofshade may result in the need for cool vests regardless
of the temperature.

• Heat stress monitors are optional unless mandated by the SSO.
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I LEVELB I
MODIFIED LEVEL C (without the requirement for splash shield, ELSA, and

REQUlRED APR)

Positive pressure, full-face piece self-contained breathing apparatus
(SCBA)/airline system

Boot covers (disposable)
OPTIONAL

Hardhat

ELSA

Cool vests and heat stress monitors (if ambient temperature is
80 0 P or less)

Splash shield

LevelB The type and concentration of atmospheric contaminants have been identified
is used when: and require the maximum level ofrespiratory protection, but only a high

level of skin protection.

The atmosphere contains less than 19.5 percent oxygen.

The presence of incompletely identified vapors or gases is indicated by
direct-reading detecting equipment, but the concentrations ofcontaminants
are not suspected ofposing a hazard through skin contact.

The work involves openirig containers suspected of containing concentrated
wastes where a likelihood ofan air release is possible. In this ~ituation,

Level B is the initial protection and can be upgraded or downgraded as more
information on the nature of the wastes is gathered.

NOTE 1: Level B operations require decontamination of personnel and equipment. Also, zones of
protection are required.

Level B operations nonnally qualifY as hazardous dutybecause the risk offire/explosion cannot
be mitigated.

NOTE 2: When wearing a chemically resistant suit (Level B):

• Cool vests are required when wearing an chemically resistant suit for more than 30 minutes
and the temperature is 80 0 P to 90 oP.

• Cool vests are required when wearing an chemically resistant suit for more than 15 minutes
and the temperature is above 90oP.

• At the discretion ofthe 880, a lack ofshade may result in the need for cool vests regardless
ofthe temperature.

• Heat stress monitors are optional unless mandated by the 880.
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I LEVEL A I
LEVEL D (with chemical resistant rubber boots with steel toe and shank)

REQUlRED
Totally-encapsulating chemical-protective suit

Positive pressure, full face-piece self-contained breathing apparatus
(SCBA)/airline system

Boot covers (disposable)
OPTIONAL

Hardhat

Cool vests and heat stress monitors (if ambient temperature is 80of or less)

The hazardous substance has been identitied and requires the highest level of
LEVEL A protection for skin, eyes, and the respiratory svstem.

is used when:
Measurements by direct-reading detecting equipment show concentrations
high enough to pose a hazard through skin contact.

Operations are being conducted in confined, poorly ventilated areas not
nonnally intended for human occupation, and conditions requiring a lower
level ofprotection have not been determined (Le., Levels B, C, or 0).

NOTE I: Level A operations require decontamination of personnel and equipment. Also, zones of
protection are required.

Confined space operations require special training and compliance with OSHApennit-required
confmed space entry procedures.

Level A operations~e hazardous dutydue to the nature ofthe equipmentworn, and theinability
to mitigate the risk oftire/explosion.

NOTE 2: When wearing a totally-encapsulated, chemical-protective suit (Level A):

• Cool vests are required when wearing a totally-encapsulated, chemical-protective suit for
more than 30 minutes and the temperature is 80°F to 90°F.

• Cool vests are required when wearing a totally-encapsulated, chemical-protective suit for
more than 15 minutes and the temperature is above 90°F.

• At the discretion ofthe SSO, a lack ofshade may result in the need for cool ve~ts regardless
of the temperature.

• Heat stress monitors are optional unless mandated by the SSO.
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Fieldpersonnel onhazardous waste sites are exposedto bothpsychological andphysiological stress.
. Psychological stress is countered with adequate training and job proficiency. Physiological stress is

primarily due to exposure ofthe worker to extremes ofheat and cold.

Heat Stress

Heat stress can be the result of working during hot weather or wearing protective clothing that
inhibits natural ventilation. It can occur even under moderate temperature conditions. When:ever possible,
work should be scheduled during cooler parts ofthe day ornight. The following protocols are to be used to
counter heat stress:

• Allow workers to replace lost body fluids, water will be available at the site. Liquids for
electrolyte replenishment will be available at the discretion of the sso.

• Cool vests will be made available. Their use will be designated during modified Level C or
higher protective level operations when ambient temperatures exceed 80°F or at the discretion
ofthe sso (see preceding policy).

• At the discretion of the SSO, workers'vital signs will be monitored (i.e., body temperature,
blood pressure and heart rate). Ifdeemed necessary by the site safety officer, workers will be
fitted with heat stress monitors. Monitoring ofvital signs will be mandatory during modified
Level C or higher level operations when ~~ient temperatures exceed 80°F.

• Adequate shade will be provided to shelter workers from direct exposure to the sun during rest
periods.

• Work teams will be rotated so that an individuals time on stressful jobs is minimized.

• Field persOlUlel are encour,!-ged to maintain their physical fitness.

• Intake ofdiuretics (coffee or alcohol) should be minimized prior to field work.

Cold Stress

Exposure to extreme cold can result in hypothermia. Field work duringperiods oflow temperatures
and high winds should be conducted to minimize the possibility ofhypothermia. The following protocols
are to be followed:

• Workers will dress as warmly as possible using the principle of layering their clothing to
maximize protection.

• Gloves should be worn when handling metal equipment.

• At the discretion of the SSO, work tours will be limited to minimize exposure to the cold.

• Wann shelter will be made available for workers during breaks. Use of vehicles for wann
shelter is discouraged due to the possibility of carbon monoxide exposure.

The SSO will carefully observe workers for signs ofhypothermia/frostbite.
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Site Control

Site control serves to minimize exposure to contaminants and is accomplished by: 1) providing site
security to exclude unnecessary personnel; 2) limiting the number ofworkers and equipment on-site to the
minimum required for effective operations; 3) conducting operations to reduce personal exposure and
minimize the potential for airborne dispersion; and 4) implementing decontamination procedures.

Work Zones

To control access ofpersonnel and equipment to possible contaminants, the site will be divided into
work zones. Three categories ofzones and one command post are utilized. For all operations except Leve~
D, work zones will be designated as follows:.

1. Support Zone - Along with the command post, this is the outermost boundary of the site.
Contamination ofpersonnel and equipment in this area is unlikely.

2. ContaminationReduction Zone - This area serves as a corridorbetween the exclusion zone and
the supportzone. All personnel and equipmentpassing through this corridor from the exclusion
zone to the support zone must undergo appropriate decontamination.

3. Exclusion Zone - This is an area within the support zone, where actual operations are being
conducted. Access to this area is limited to personnel and equipment being utilized at that
particular time. The risk ofcontamination in this area is high.

Decontamination

Prior to exiting a hazardous waste site, all personnel and equipment (as needed) must undergo a'
thorough decontamination. The purpose of this decontamination is twofold. First, it minimizes the
transportation ofhazardous wastes from a site. Second, it protects workers from exposure which may occur
while they are removing their protective equipment.

Decontamination must be conducted in an organized, stepwise manner. If certain pieces of the
protective equipment are removed prior to the elimination ofpotential problems by decontamination, the
workermay suffer damage due to inhalation or skin contact with contaminants. It is therefore important that
persons doing the decontaminationworkknow the properprocedures and the order inwhich to perfonn them
to insure that such potential personal injuries do not occur. It is also important that site workers avoid
contaminating themselves until after they have been cleared to exit the contamination reduction zone.

Decontamination procedures will generate a quantity of hazardous waste (e.g., contaminated
solvents, disposable equipment, etc.) called investigation derived waste - IDW. This material must be
handled and disposed of in accordance with Section 5.15.

EISOPQAM 4-15 November 2001



• Level A Decontamination Procedures

Level A operations pose a possibility ofhazardous exposure to decontamination workers. Due to
the nature ofLevel A work, personnel in the exclusion zone are likely to have contacted high concentrations
ofhazardous materials which remain on their protective equipment. Therefore, decontamination workers
are required to perform their duties in Level B protection. Following are the Level A decontamination
procedures:

1. hnmediately upon leaving the exclusion zone, site workers will place all sampling equipment at a
designated area provided at the first station. The area will be covered with disposable plastic. Site
workers will then proceed to the first decontamination wash tub where their suit, boots, and outer
gloves will be thorougWy scrubbedwith the appropriate cleaning solution(usually alkaline soap and
water). Long handle brushes will be provided for use by the decontamination workers.
Decontamination workers should avoid touching the site workers until after they have cleared the
rinse station.

2. Site workers' boots and outer gloves will usually be the most contaminated items. Therefore, this
step of the decontamination procedure will be accomplished by using soap and water from the
washtublbucket and a brush which is stored in the tublbucket. In this step, only the boots and gloves
of the site worker will be scrubbed. The site workers' suits will be scrubbed using a cleaning
solution from a pump sprayer and a brush which is not allowed to contact the more contaminated
contents of the washtublbucket.

".
3. After clearance from the decontamination personnel, the site worker will proceed to the rinse water

washtublbucket. At this location, the decontamination personnel will scrub the site workers' boots
and outer gloves with water from the washtublbucket using a long handle brush. The site workers'
suits will be rinsed with water from a pump sprayer, scrubbed with a brush which has not been
allowed to contact the contaminated water in the washtublbucket, and finally rinsed a second time
with water from a pump sprayer. " "

•

4. Once cleared by the decontamination personnel, the site worker will exit the rinse tublbucket area
and proceed to a location where the outer gloves and boot covers (if used) will be removed and
discarded. Having been decontaminated, the site worker will exit the contamination reduction
corridor and enter the support zone. The support zone will be located a distance ofat least 25 feet
upwind ofthe last station in the contamination reduction corridor.

5. Once in the support zone, the site workers may receive a fresh cylinder ofair, new outer gloves, and
new boot covers and return through the contamination reduction corridor to the exclusion zone. If
there is to be no immediate return to the exclusion zone, site workers will proceed to the last station.
At this location, site workers will remove theirboots first, and then remove the suit. Followingthis,
SCBAs and cool vests (ifused) willbe removed. Eachsite workerwill then clean their SCBAmasks
with a soap and water rinse, followed by cleaning the inside of the mask with an alcohol wipe.
Finally, the site workers will remove their inner glove systems which will be discarded.

6. Decontamination personnel for Level A operations will themselves require decontamination prior
to entering the support zone. Decontamination personnel will perform decontamination on each
other. A decontamination line separate fromthe Level A decontamination line will be set up for this
purpose. Procedures used on this decontamination line will be those given for Level B
decontamination. Under no circumstances will decontamination personnel attempt to perfonn
personal decontamination in the Level A decontamination line.
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• Level B Decontamination Procedures

Level B operations pose a limited risk of exposure to decontamination personnel. Level B site
workers often exit the exclusionzone with moderate levels ofcontamination on their outergloves andboots.
To a lesser extent, contamination may be present on their splash suits. To protect against exposure to this
contamination, decontamination workers will perfonn their functions in Level C protection.

I. Upon exit.ing the exclusion zone, site workers will place all equipment in a designated area provided
at the first station. The area will be covered with disposable plastic. Following the equipment drop,
site workers will proceed to the first decontamination washtublbucket area where their boots and
outer gloves will be thoroughly scrubbed with the appropriate cleaning solution (usually alkaline
soap and water). Long handle brushes will be provided for use by the decontamination workers.
While at the ftrst decontamination washtublbucket area, decontamination workers will not attempt
to scrub the site workers' suits above chest height. This procedure is to prevent the cleaning solution
carrying contaminants from splashing into the open facial area of the impenneable suit. When
scrubbing the impenneable suit and SCBA equipment below chest level, decontamination workers
will apply water from apmnp sprayer anduse longhandle brushes which have not come into contact
with the waterinthe washtublbucket. Followingthis step, decontamination workers will cleanareas
ofthe impenneable suit and SCBA above chest level as necessary with paper towels wettedwith the
cleaning solution from the pump sprayers. Immediately following this step, the decontamination
workers will discard their outer gloves and don clean ones. Areas above chest level of the site
workers will then be rinsed with clean water from a pump sprayer.

••
2. Once cleared from the first decontamination washtublbucket area, site workers will then step into

the rinse water washtublbucket. At this locatiot;l, decontamin~tion workers will thoroughly scrub
the sIte workers' boots and gloves with water from the :washtublbucket using a long handl~ brush.
The site worker will then be rinsed with water from a p1,llIlp sprayer. Following this, the
decpntamination workers..will thoroughly scrub site workers (below chest level only) with a long
handle brush which is not allowed to contact the contaminated water in the washtublbucket. Site
workers will be rinsed a second time with water from a pump sprayer.

3. Once cleared by decontamination personnel, site workers will exit the rinse tublbucket and proceed
to a location where the outer gloves and boot covers (if used) will be removed and discarded.
Having been decontaminated, site workers will exit the contamination reduction corridor and enter
the support zone. The support ?=one will be located a distance of at least 25 feet upwind ofthe last
station in the contamination reduction corridor.

4. . Once in the supportzone, siteworkers may receive a fresh cylinder ofair, new outer gloves andboot
covers then return through the contamination reduction corridor to the exclusion zone. If there is
to be no immediate return to the exclusion zone, the site workers will proceed to the last station. At
this location, site workers will remove their boots first, then remove their SCBA. Following this,
the impenneable suit and cool vest (ifworn) will be removed. Each site worker will then clean their
SCBA mask with a soap solution and water rinse, followed by cleaning the inside ofthe mask with
an alcohol wipe. Finally, the site workers will remove their inner gloves and discard them.

•
5. Decontamination personnel for Level B operations will require a minimal amount of

decontamina~onbefore exitingthe contaminationreduction zone. This decontaminationwill consist
of a boot rinse in the rinse water washtublbucket (not the decontamination cleaning solution
washtublbucket), followed by removing the outer gloves and discarding them. Ifboot covers are
worn by decontamination personnel, the boot rinse can be eliminated and the covers can simply be
removed and discarded. Decontamination wor~ers can then enter the support zone where new
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• respirator cartridges, outer gloves, and boot covers can be obtained for return to the contamination
reduction corridor. Ifno immediate return to the corridor is anticipated, decontamination workers
can remove their respirators and clean them in a soap wash and water rinse, followed by cleaning
the iIiside ofthe maskwithan alcohol wipe. Their innergloves will then be removed anddiscarded.

Level C Decontamination Procedures

Level Coperations do notpose asignificantriskofexposure to decontaminationworkers. Therefore,
Level D protection is all that is required to be worn when performing decontamination functions.

1. Upon exiting the exclusion zone, site workers will place their equipment in a designated area
provided at the first decontamination station. The area will be covered with disposable plastic.
Following this, they will proceedto a decontamination cleaningsolution washtublbucketareawhere

. decontamination personnel will scrub their boots with a long handle brush. Once cleared from the
cleaning solution washtublbucket area, the site worker will step into a water rinse washtublbucket.
Upon leaving the waterrinse tublbucket, site workers will removetheir outer gloves and bootcovers
(if used) and discard them.

2. Site workers are then clear to enter the support zone where they may obtain new respirator
cartridges, outer gloves, and boot covers for return to the exclusion zone. Ifan immediate return is
not anticipated, site workers may remove their respirators. Respirators will be washed in soap
solution and rinsed in water. Following this, the inside of the respirators will be cleaned with an
.alcohol wipe. Finally, site workers will remove and discard their inner gloves.

•

•

3. .Decontaminationpersonnelmayexit the contaminationreductioncorridorwithout hav'ingto conduct
. any decontamination upon themselves other than to remove and discard their gloves.
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