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LIST OF ACRONYMS AND ABBREVIATIONS

AST aboveground storage tank
bgs below ground surface
CDID Consolidated Diking Improvement District
Closed BMP Facility Closed Black Mud Pond Facility
cPAH carcinogenic polycyclic aromatic hydrocarbon
CVI Chinook Ventures, Inc.
EPA U.S. Environmental Protection Agency
FS Feasibility Study
Ecology Washington State Department of Ecology
EMCON EMCON, Inc.
HTM heat transfer media
MBTL Millennium Bulk Terminals — Longview, LLC
MFG McCully Frick & Gillman, Inc.
mg/kg milligram per kilogram
mg/L milligram per liter
MTCA Model Toxics Control Act
Northwest Alloys Northwest Alloys, Inc.
NPDES National Pollutant Discharge Elimination System
PAH polycyclic aromatic hydrocarbon
PCB polychlorinated biphenyl
PNE Pacific Northern Environmental
PNG Pacific Northern Geoscience
RCRA Resource Conservation and Recovery Act
Reynolds Reynolds Metals Company
Reynolds Facility former Reynolds Metals Reduction Plant
RI Remedial Investigation
SEF Sediment Evaluation Framework
SPL spent potliner
TPH total petroleum hydrocarbon
TPH-G total petroleum hydrocarbon, gasoline-range
UST underground storage tank
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List of Acronyms and Abbreviations
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1 INTRODUCTION

Extensive testing data were developed at the former Reynolds Metals Reduction Plant
(Reynolds Facility) in addition to those collected during the Remedial
Investigation/Feasibility Study (RI/FS). These additional data were developed as part of
previous investigation and cleanup actions and by other studies conducted in parallel with
the RI/FS. These studies provide useful information documenting the quality of soil,

groundwater, surface water, and sediment within the RI/FS Study Area.

Table A-1 provides a concise summary of the previous studies that include useful testing data
for the RI/FS Study Area. These available data were considered by the Washington State
Department of Ecology (Ecology) as part of the agency’s data gaps analysis. That analysis was
used to finalize the scope of additional investigations for the RI/FS, as described in Section 3
of the RI/FS.

This appendix summarizes the locations and types of sampling performed as part of these
previous investigation and cleanup actions. Plates A-1 through A-3 show the locations of the
sampling data, along with the locations of previous removal or cleanup actions. The data are
organized by area, including the West Plant (see Plate A-1), the East Plant (see Plate A-2),
and the Columbia River sediments (see Plate A-3). Supporting investigation reports and data

packages are included in Appendix C of the RI/FS.
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2 WEST PLANT AREA

Table A-1 summarizes five studies completed within the West Plant area between 1985 and
2012. Plate A-1 identifies the locations of test samples collected as part of these studies, and
Appendix C of the RI/FS contains the underlying study reports or data tables.

2.1 Landfill #2 (Industrial) and Fill Deposit B-3

Environmental testing was initiated in 1985 for the landfill (Landfill #2; see Plate A-1) and
residual carbon fill deposit (Fill Deposit B-3; see Plate A-1) located in the southwest corner
of the property. That work included the installation of soil borings through Landfill #2 and
in the installation of soil borings and monitoring wells in adjacent areas (Sweet, Edwards,
and Associates, Inc. 1986). During the initial testing, 11 composite samples from the landfill
and three composite samples from the underlying alluvial soil were collected and analyzed
for polycyclic aromatic hydrocarbons (PAHs) using U.S. Environmental Protection Agency
(EPA) Method 610 (Sweet, Edwards, and Associates, Inc. 1986). PAHs were detected in the
landfill samples. PAH concentrations were detected in one of the four additional borings

placed in the vicinity (Sweet, Edwards, and Associates, Inc. 1986).

Groundwater sampling performed during the same 1985 field investigations included testing
of four newly-installed monitoring wells (RLSW-1 through RLSW-4). No PAHs were
detected in these groundwater samples, demonstrating that the compounds are not impacting

groundwater quality (Sweet, Edwards, and Associates, Inc. 1986).

Additional groundwater testing was later performed in this area in July 2000 (MFG 2000) and
again in 2002 (MFG 2003). In July 2000, as part of field investigations conducted by McCully
Frick & Gillman, Inc. (MFG), for the Limited Phase II Fnvironmental Site Assessment Report
— Reynolds Metals Site, groundwater monitoring wells RLSW-1 through RLSW-4 were
sampled and analyzed for dissolved Resource Conservation and Recovery Act (RCRA) metals
plus antimony and nickel, fluoride, total cyanide, and ammonia. Ammonia, fluoride, and
total cyanide were detected in all samples (MFG 2000). In 2002, additional groundwater
samples were collected from the same locations sampled in July 2000; the samples were
analyzed for total cyanide, weak acid dissociable (WAD) cyanide, and fluoride (MFG 2003).
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West Plant Area

2.2 Cable Plant Underground Storage Tank Cleanup

An underground storage tank (UST) located adjacent to the Cable Plant (see Plate A-1) was
removed in 1991. Localized gasoline-impacted soil and groundwater in this area were
cleaned up with Ecology oversight under the Voluntary Cleanup Program. In 2003, Ecology
provided a No Further Action determination for this area (Anchor 2003).

The 1,000-gallon gasoline UST was originally installed by Reynolds Metals Company
(Reynolds) in 1974 to fuel company vehicles and equipment. When the tank was removed, a
small (approximately 0.0625-inch) hole was found in the tank, and the surrounding soil and
groundwater appeared to be impacted with gasoline. Notification of the leaking gasoline was
made to Ecology when Reynolds removed the UST in November 1991, and Reynolds
initiated an independent cleanup of the area (Anchor 2003).

Soil and groundwater samples collected from the initial excavation detected gasoline-range
total petroleum hydrocarbons (TPH-G) in soils and groundwater above Model Toxics
Control Act (MTCA) cleanup levels (PNE 1991). In 1992, additional soil and groundwater
sampling was conducted at the site (PNE 1992). Later, five groundwater monitoring wells
were installed at the site by Pacific Northern Environmental, and soil and groundwater
samples were collected from each well location to determine the extent of soil and
groundwater contamination in the vicinity of the former UST (PNE 1993). In 1993,
Reynolds initiated a focused RI/FS (PNG 1994). As part of the focused RI/FS, groundwater
samples were collected from six existing and three new monitoring wells within and

downgradient of the former tank excavation area (PNG 1994).

Soil impacted with total petroleum hydrocarbons (TPHs) was excavated and removed from
the site in 1994. Confirmation testing results of remaining soils showed that cleanup levels
had been achieved (PNG 1994). EMCON, Inc. was commissioned by Reynolds to monitor
groundwater quality near the former UST area. Quarterly monitoring results were presented
in the 71995 Annual Groundwater Monitoring Report, Reynolds Cable Plant, Longview,
Washington (EMCON 1996). TPH-G was not detected in groundwater samples from former
UST area wells during the 1995 quarterly sampling (EMCON 1996). Groundwater

monitoring continued until 1997.
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West Plant Area

Final remediation was documented in the Voluntary Cleanup Report — Underground
Gasoline Tank — Former Reynolds Longview Cable Plant, which was submitted to Ecology
on January 9, 2003 (Anchor 2003). Ecology provided a No Further Action determination for
this area in a letter dated February 19, 2003.

2.3 Scrap Yard Soil Cleanup

The scrap yard was located west of the former North Plant potlines (see Plate A-1) and was
historically used during Reynolds Facility operations for the handling of materials designated
for reuse or off-site recycling (Anchor 2007a). In 2005, Chinook Ventures, Inc. (CVI),
initiated a voluntary cleanup of the scrap yard area. The area of impacted soils was
delineated, and CVI removed approximately 200 cubic yards of PAH-impacted soils from the
scrap yard and disposed of the soils off site.

The scrap yard was first investigated in July 2000 as part of an investigation conducted by
MFG for the Limited Phase II Environmental Site Assessment, including collection of four
surface soil samples (SS-3 through SS-6). Soil samples were analyzed for RCRA metals,
polychlorinated biphenyls (PCBs), and PAHs. Arsenic and PCBs were consistently below
MTCA Method A soil cleanup levels for unrestricted land uses (20 and 1 milligrams per
kilogram [mg/kg], respectively). PAHs were detected in the four soil samples; detected
concentrations of benzo(a)pyrene exceeded Method A soil cleanup levels for unrestricted

land uses, with concentrations ranging up to 47 mg/kg (MFG 2000).

In 2005, CVI sampled an additional ten locations within the north and south areas of the
former scrap yard as a part of a focused FS and identified soils that exceeded the MTCA
Industrial Use cleanup levels for PAHs (Anchor 2007b; Northwest Alloys 2011a). Other
constituents were characterized but none exceeded MTCA Industrial Use cleanup levels. Soil
samples collected after the cleanup confirmed that soil PAH concentrations were less than
the MTCA Industrial Use cleanup levels (Anchor 2007b).

As shown on Plate A-1, the scrap yard footprint was later included within the flat storage
area developed by CVI. The current RI/FS includes additional soil and groundwater testing

in this area to assess soil quality following the removal of the stored products and the flat
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West Plant Area

storage pad. That testing was extensive, and it confirmed that the flat storage area was free
of soil impacts except for a localized area in the northeast corner (see Section 5.2.3 of the

RI/FS). The management options for soils in this area are presented in the FS.

2.4 Closed BMP Facility Post-Closure Monitoring

The Ecology-approved Closure/Post-Closure Plan also established a long-term groundwater
and ditch water monitoring program (Reynolds and CH2MHIill 1991) for the Closed Black
Mud Pond Facility (Closed BMP Facility). The ongoing monitoring program includes nine
groundwater monitoring wells (“RL-series” wells). Seven of these wells (RL-1S/1D, RL-
25/2D, RL-3S/3D, and RL-5) are located immediately adjacent to the Closed BMP Facility.
These wells are screened in the thick layer of silt/clay soils known as the Upper Alluvium.
The groundwater monitoring program also includes two background wells (RL-4S/4D) that
are located in a separate area, between the Cable Plant and the North Plant Potlines.
Groundwater data is included in Appendix E. The monitoring program includes two ditch
water sampling locations in the Consolidated Diking Improvement District (CDID) Ditch No.
14.

Groundwater and ditch water samples are analyzed quarterly for pH, specific conductance,
chloride, fluoride, sulfate, and total and free cyanide. Annual reports, which include the
results of quarterly groundwater and surface water monitoring since December 1983, are
kept on file at the Reynolds Facility in accordance with the Ecology-approved
Closure/Post-Closure Plan (Reynolds and CH2M Hill 1991).

Groundwater monitoring within the silt/clay soils surrounding the Closed BMP Facility has
been performed since the early 1990s. Results of monitoring have shown that the closure
and dewatering of the facility have been effective. As described in Section 5 of the RI, there
are no adverse impacts to water quality in the adjacent CDID ditches for cyanide or fluoride.
Cyanide levels in shallow groundwater within the silt/clay soils immediately adjacent to the
Closed BMP Facility are protective of both drinking water and surface water quality. A
significant improvement in groundwater fluoride concentrations in these adjacent wells has
also been observed (Anchor QEA 2011).
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West Plant Area

Groundwater concentration of chromium, copper and nickel in the RL series wells were
evaluated in comparison to the hardness based aquatic chronic freshwater criteria, and

concentrations were less than the freshwater criteria (Appendix E)

2.5 U-Ditch Reconnection

The U-ditch is an earthen stormwater ditch located in the southwestern portion of the
Reynolds Facility (see Plate A-1). The ditch is used to manage stormwater within the
Reynolds Facility, and it is regulated under the facility’s National Pollutant Discharge
Elimination System (NPDES) permit.

A portion of the U-ditch channel had been filled with debris by CVI, and Ecology ordered
CVI to re-establish the connection of the U-ditch (Ecology Administrative Order No. 9536).
Millennium Bulk Terminals — Longview, LLC (MBTL), completed the connection in fall
2012, with the removal of the debris from the U-ditch. As part of the reconnection project,
MBTL characterized and removed more than 14,000 tons of debris from the property, which
was disposed of off site at a permitted landfill in Hillsboro, Oregon.

Following debris removal and grading activities, sampling was conducted in November 2012
to characterize the quality of the U-ditch bottom and side-walls. This soil sampling included
the collection of 56 surface grab samples from sidewalls and within the base of the final
graded U-ditch channel, as outlined in the U-ditch Sampling and Analysis Plan

(MBTL 2012). Post-removal confirmation soil sampling locations are shown on Plate A-3,

and laboratory analytical reports are included in Appendix C of the RI/FS Report.
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3 EAST PLANT AREA

Table A-1 summarizes five studies completed within the East Plant area between 1985 and
2011. Plate A-2 identifies the locations of test samples collected as part of these studies, and
Appendix C of the RI/FS contains the underlying study reports or data tables.

3.1 Former Stockpile Area

The former stockpile area used to manage spent potliner (SPL) was located southeast of the
former Cryolite Recovery Plant (see Plate A-2). The SPL has long since been removed, along
with the stockpile pad and underlying soils. Testing performed in this area is summarized

subsequently.

Initial testing was performed under Ecology Order No DE 83-293, with the installation of six
groundwater monitoring wells (“R-series” wells) in the former stockpile area in

October 1982. These wells were monitored quarterly from 1983 to 2002 and have been part
of an ongoing quarterly monitoring program since 2011. The wells have been tested for
cyanide (total, WAD, and free), total fluoride, and total chloride. The quarterly testing data
are summarized in annual reports that are maintained on site and available for Ecology

review upon request.

In 1988, soil testing was performed by Reynolds, including four subsurface soil samples
(Reynolds 1988). Soil samples were collected 8 feet from the edge of the former concrete
storage pad at approximately 6 feet below ground surface (bgs). Total cyanide concentrations
were low (32 to 50 mg/kg), as were fluoride concentrations (3,200 to 4,100 mg/kg;

Reynolds 1988).

In 1989, Reynolds conducted additional surface soil sampling in the former stockpile
footprint, including testing of 12 samples for fluoride and total cyanide. Total cyanide
concentrations ranged from 5 to 5,370 mg/kg, and fluoride concentrations ranged from 230
to 8,710 mg/kg (Reynolds 1989). After the SPL stockpile was removed, Reynolds excavated
the underlying soil down to the water table and disposed of the soil in an off-site permitted
treatment, storage, and disposal facility (Northwest Alloys 2011b). After excavation, the area
was partially backfilled with dredged sand.
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East Plant Area

In 2002, MFG conducted soil and groundwater testing in the area of the former stockpile.

No SPL was observed in the area (MFG 2003). Total cyanide concentrations in soil were very
low (1.9 to 5.2 mg/kg), as were concentrations of fluoride (195 to 597 mg/kg). Total PAH
concentrations ranged from 8.3 to 17.5 mg/kg (MFG 2003). Groundwater samples were
tested for cyanide (total and WAD) and fluoride (MFG 2003).

3.2 Drum Soil Cleanup (1984)

In July 1984, a localized release from a drum was noted near Shed No. 1 near the North Plant
Potline buildings (Reynolds 1984). The remaining liquid in the container was removed and
placed into secure drums. PCBs were detected in soil samples, and associated impacted soils
were removed in October 1984 and July and August 1985 (Reynolds 1986). The total
quantity of soil removed initially included seventy-seven 55-gallon drums of soil, with
follow-up excavations generating 105 cubic yards of soil. Final confirmation samples verified
that trichlorobenzene and PCB concentrations were below 1 mg/kg (i.e., below the current
industrial and residential soil cleanup levels; Ecology 1986). On February 20, 1986, Ecology
approved the work as complete based on review of Reynolds’ summary report and laboratory

results (Ecology 1986).

3.3 Cleanup at the Diesel Aboveground Storage Tank

In 1991, Reynolds conducted an independent cleanup action to remove approximately
480 cubic yards of diesel-impacted soils adjacent to the 200,000-gallon diesel aboveground
storage tank (AST). The AST is located between the alumina silos and the carbon plant
(see Plate A-2).

The impacted soils were discovered in April 1991. Subsequent soil sampling by Reynolds
confirmed diesel levels in the soil exceeding the MTCA Method A soil cleanup level
(currently 2,000 mg/kg). Two groundwater samples were also collected; however, no
constituents were detected above MTCA Method A groundwater cleanup levels, which

indicated that the impacts were limited to soil (Reynolds 1991).

The excavation removed all of the impacted soils that could be safely accessed without

compromising the integrity of the tank foundation. The excavated soils were treated using
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East Plant Area

on-site bioremediation. The cleanup of the diesel AST area included recording of
institutional controls to manage the impacted soils remaining contained in place between the

active tank foundation (Reynolds 1991). That tank remains in use.

3.4 Fill Deposit A (Spent Lime)

Sampling was performed adjacent to the 8-acre fill deposit located in the northeastern area of
the Reynolds Facility (Fill Deposit A; see Plate A-1) in 2000 as part of a Phase II
Environmental Site Assessment (MFG 2000). Sampling performed by MFG included
collection of two water samples (SW-2 and SW-3) from the internal stormwater drainage
ditches located adjacent to the fill deposit. Water sample SW-2 was collected from the ditch
east of the No. 004 pump station, and sample SW-3 was collected from the ditch north of Fill
Deposit A (see Plate A-2). Both of these ditches are used to collect stormwater from within
the facility boundaries, and they are managed under the facility’s NPDES permit. Analyses
performed as part of this testing included fluoride; total cyanide; oil and grease; total
dissolved solids; total suspended solids; RCRA metals plus antimony, nickel, and aluminum;
and PAHs (MFG 2000). No PAHs were detected (MFG 2000).

3.5 Landfill #1 (Floor Sweeps)

The floor sweeps landfill is located in the southeast corner of the site (Landfill #1; see

Plate A-2). Soil and groundwater quality in this area was investigated by MFG in 2000 and
2002, providing information on the levels of fluoride, cyanide, metals, petroleum, and PAHs
in these materials (MFG 2003).

In July 2000, MFG collected a composite soil sample (FS-1) from the center of Landfill #1.
The sample was a composite of soil collected at 3, 7, and 10 feet bgs and was analyzed for
fluoride, total cyanide, RCRA metals plus antimony and nickel, TPH-DRO, PAHs, and
percent moisture. Fluoride and benzo(a)pyrene (carcinogenic polycyclic aromatic
hydrocarbon [cPAH]) were both detected, consistent with the types of materials managed in
this landfill. Total cyanide concentrations were very low, well below industrial soil cleanup
levels (MFG 2000).
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East Plant Area

Additional soil borings were placed in 2002 (DP-1 to DP-4). Soil samples were tested for
cyanide, WAD cyanide, fluoride, and total PAHs. Results were comparable to the 2000 soil
sampling, with elevated fluoride and PAHs but very low cyanide levels (MFG 2003).
Groundwater was sampled from a temporary soil boring in the center of Landfill #1 (DP1).
Sample results for unfiltered parameters are not considered representative due to turbidity
encountered during field sampling from the temporary boring. Fluoride, cyanide, and PAHs

were detected; dissolved metals (arsenic, chromium, copper, and nickel) were not detected
(MFG 2003).

3.6 Former Cryolite Recovery Plant and Nearby Fill Deposit B-2 (Residual
Carbon)

The former Cryolite Recovery Plant has been removed (see Plate A-2). Environmental
testing of soils and groundwater has been performed both within the former plant footprint,

as well as within the adjacent fill deposit containing residual carbon.

MFG conducted sampling of surface and subsurface soils in the former Cryolite Recovery
Plant area in both 2000 and 2002. Neither study identified any potential releases within the
historical Cryolite Recovery Plant footprint. Of five locations tested by MFG within the
former Cryolite Recovery Plant footprint, all soil samples had measured fluoride
concentrations of 300 mg/kg or less, well below both the MTCA Method C Industrial
cleanup level (210,000 mg/kg!) and also below residential soil cleanup levels. The soil
samples had very low measured cyanide concentrations, ranging from fewer than 0.5 to 2.6
mg/kg (MFG 2000, 2003), well below applicable MTCA cleanup levels.

As expected, elevated fluoride concentrations were detected within the fill deposit used to
manage residual carbon (Fill Deposit B-2; see Plate A-2). Testing in this area identified
preliminary material thicknesses and provided information on the concentrations of fluoride,
cyanide, and PAHs in the material (MFG 2003). Testing included 14 direct push borings and
four piezometers (PZ-1 to PZ-4). Residual carbon material was encountered in each of the

soil borings; waste material ranged from 0.25 to 6 feet in thickness, with an average thickness

! These concentrations are also below the MTCA Method B Unrestricted Use cleanup level of 4,800 mg/kg
for fluoride.
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East Plant Area

of 3.1 feet (MFG 2003). Fluoride and PAH concentrations were elevated in the carbon
materials. Cyanide levels were less than industrial soil cleanup levels (MFG 2003).

Groundwater samples were collected from the temporary borings and the piezometers and
tested for WAD cyanide, total cyanide, and fluoride (MFG 2003).

3.7 Fill Deposit B-1 (Residual Carbon)

Fill Deposit B-1 containing residual carbon is located along the eastern side of the property
(see Plate A-2). During 2002 by MFG collected a soil sample (SD6) from the internal
NPDES-regulated drainage ditch located west of this deposit. That soil sample was tested for
cyanide, WAD cyanide, fluoride, and PAH compounds. Cyanide and fluoride concentrations

were very low, both below residential soil cleanup levels (MFG 2003).

3.8 Soil Removal from the Former Cryolite Area Ditches

During 2008, soils containing elevated PAH concentrations were removed from the three
ditches located southeast of the former Cryolite Recovery Plant (see Plate A-2). The three
cryolite area ditches historically managed stormwater runoff from the area around the
former Cryolite Recovery Plant. Currently, ditch water from this area is collected and
treated in the on-site wastewater treatment plant. The presence of elevated PAH in the
ditch soils had been identified during 2002 sampling performed by MFG (2002).

The cleanup completed in 2008 included removal of 5 to 6 feet of material from the bottom
and sides of the ditches. Approximately 2,663 tons of material were removed and disposed in
an off-site Subtitle D landfill (Northwest Alloys 2011a). Confirmation sampling established
that the soil in the bottom of the ditches was below MTCA Method A soil cleanup levels.

3.9 Warehouse Underground Storage Tank and Fuel Island Cleanup

A cleanup was completed to address a localized area of diesel-impacted soil associated with a
former UST fuel island (see Plate A-2). Soils from this area were excavated and treated
successfully using on-site bioremediation. After treatment, the soils complied with MTCA
Method A cleanup levels. With Ecology’s approval, the treated soils were reused on site

as fill.
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East Plant Area

The UST fuel island was located approximately 25 feet from a 10,000-gallon UST, which was
decommissioned in May 2004. The decommissioning of the UST was conducted by the
bankruptcy trustee in June 2004 (Evren Northwest 2004). The tank’s contents were pumped
from the tank, and the tank was then cleaned and removed from the ground. Sampling was
performed following removal of the tank, product lines, and dispensers. Gasoline and PAH
constituents were not detected, and benzene concentrations were below applicable
groundwater cleanup levels in a confirmation groundwater sample collected from the tank

excavation (Evren Northwest 2004).

No gasoline was detected in soil adjacent to the tank, fuel lines, or dispensers. However,
elevated diesel-impacted soil was present under the middle dispenser between 2 and
9 feet bgs (Evren Northwest 2004).

The petroleum-contaminated soil in the fuel island area was removed in October 2007 by
CVI (Northwest Alloys 2011a). Soils excavated from the former UST fuel island were treated
using bioremediation. The treatment successfully reduced soil concentration to below
MTCA Method A cleanup levels. With Ecology’s approval, the treated soil was used for fill
within former equipment concrete pits in the former Cable Plant warehouse floor
(Northwest Alloys 2011a).

3.10 Cleanup of Heat Transfer Media (HTM Oil)

During CVI operations at the site, a release of heat transfer media (HTM) oil from the tank
heating system was discovered within the containment area around the pitch storage tanks
(see Plate A-2). HTM oil is similar to mineral oil. CVI conducted testing and removal of oil-
impacted soil in the HTM Oil Area. The available data were provided to Ecology for review
(Anchor QEA 2011). Additional soil and groundwater sampling was conducted as part of the
RI/FS to document current conditions in this area. As described in Sections 5.2.6 and 5.3.7 of
the RI/FS, the remaining soils did not exceed applicable soil cleanup levels, and no impacts to

groundwater were detected.
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4 SEDIMENTS

Investigations of Columbia River sediments adjacent to the Reynolds Facility were
conducted in 1990 and 2010. Additional investigations were conducted offshore of the
adjacent, up-river Weyerhaueser facility in 2008 and 2010. The locations of these previous
sediment sampling locations are shown on Plate A-3, and additional analytical data are
presented in Appendix C of the RI/FS Report. None of these studies identified the presence

of sediment contamination.

4.1 1990 Sediment Sampling by Ecology

In February 1990, Ecology conducted sediment sampling offshore of the site as part of a Class II
NPDES Inspection at the Reynolds Facility (Ecology 1991). Sediment sample locations included
three stations adjacent to Outfall 002A; the three sediment samples were identified as Upstream,
Diffuser, and Downstream (see Plate A-3). Chemical testing included priority pollutants
(fluoride, cyanide, volatile organic compounds [VOCs], PAHs, pesticides, and PCB Aroclors;
Ecology 1991). No sediment impacts were detected near the Outfall 002A discharge. PCBs and
pesticides were not detected in any of the test samples. Bioassays using Hyallela aztecaand

Microtox found no indication of toxicity in the sediment samples (Ecology 1991).

4.2 Weyerhaeuser Dredged Material Characterization

Weyerhaeuser conducted routine maintenance dredging in 2009 and 2010. In 2008 and
2009, sediment testing was performed within the proposed dredging areas, including testing
of surface and subsurface sediments. Subsurface sediments included the proposed dredge
material and the underlying sediments in accordance with the Dredged Material
Management Program (DMMP) anti-degradation guidelines. Surface grab samples and
subsurface core samples were collected within each dredge unit. Subsurface sediment
samples were tested for Northwest Sediment Evaluation Framework (SEF) freshwater
parameters, including testing for PCB Aroclors and dioxin/furans. No sample analysis results
exceeded SEF freshwater or DMMP marine screening levels. The dioxin/furan toxic
equivalency quotient concentrations were very low (fewer than 1.0 nanograms per kilogram
dry weight) for the three samples tested, indicating no impacts to Columbia River sediments
(DMMP 2009, 2010).
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Sediments

4.3 2010 Chinook Ventures Sediment Sampling
In 2010, Ecology issued Agreed Order No. 7392, requiring CVI to investigate surface and

subsurface sediments in the vicinity of the existing dock and berthing areas. The order was
issued in response to a release of petroleum coke at the site in February 2010 (Anchor QEA
2010). The results of this study are presented in the DMMP suitability determination
(DMMP 2010). Testing included seven surface sediment grab samples (at a depth interval of
0 to 10 centimeters below the mudline at the locations shown on Plate A-3 [SGO1 to SGO07]).

Sample SG-REF2 was used as a reference.

Testing also included analysis of subsurface sediment samples, which were also collected
within the shoaled berth area. Subsurface sediment samples (locations are shown on

Plate A-3) were analyzed for conventional parameters, metals, PAHs, semivolatile organic
compounds, PCBs, and pesticides (DMMP 2010; Anchor QEA 2010).

None of the surface or subsurface test results exceeded screening levels approved by DMMP
(DMMP 2010). Following review of the sampling report, DMMP issued a suitability
determination approving the sediments in the berth area for management by open-water
disposal. Dredging of this area has since been completed. DMMP also approved the use of a

“moderate” sampling density for any future dredge material characterization work at the site.

Remedial Investigation/Feasibility Study, Appendix A January 2015
Former Reynolds Metals Reduction Plant — Longview 17 130730-01.01



5 REFERENCES

Anchor (Anchor Environmental, L.L.C.), 2003. Voluntary Cleanup Report — Underground
Gasoline Tank — Former Reynolds Longview Cable Plant. Prepared for Washington
Department of Ecology. January 9, 2003.

Anchor, 2007a. Remedial Investigation Work Plan: Chinook Ventures, Inc. Prepared for
Washington Department of Ecology. June 2007.

Anchor, 2007b. Remedial Investigation Report: Chinook Ventures, Inc. and Northwest
Alloys, Inc. Prepared for Washington Department of Ecology. June 2007.

Anchor QEA (Anchor QEA, LLC), 2010. Sampling and Analysis Plan Chinook Ventures
Sediment Characterization, Longview Washington. Prepared for Chinook Ventures.
Prepared by Anchor QEA. August 2010.

Anchor QEA, 2011. Memorandum: Quarterly Groundwater Monitoring Results for the
Closed Black Mud Pond, 2004 to 2010 — Former Longview Reduction Plant. Prepared
for Washington State Department of Ecology. Prepared by Anchor QEA. March.

DMMP (Dredged Material Management Program), 2009. Memorandum: Determination
Regarding the Suitability of Proposed Dredged Material from the Weyerhaeuser
Property, Longview, Washington, for Flow-Lane Disposal in the Columbia River, or

for Beneficial Use. January 2.

DMMP, 2010. Memorandum: Determination Regarding the Suitability of Proposed Dredged
Material from Berth 1 of the Chinook Ventures Facility, Longview, Washington, for

Flowlane Disposal in the Columbia River. November 4.

Ecology (Washington State Department of Ecology), 1986. Memorandum: Reynolds PCB
Cleanup. February 14, 1986. Attachment: Letter to Tom Dickey (Reynolds) February
20, 1986.

Ecology, 1991. Reynolds Metals Company — Class II Inspection — February 1990. Prepared
for Washington State Department of Ecology. Prepared by Merc Heffner (Ecology).
June 1991.

Remedial Investigation/Feasibility Study, Appendix A January 2015
Former Reynolds Metals Reduction Plant — Longview 18 130730-01.01



References

EMCON (EMCON, Inc.), 1996. 1995 Annual Groundwater Monitoring Report, Reynolds
Cable Plant, Longview, Washington. Prepared by EMCON. Prepared for Reynolds
Metals Company. January 1996.

Evren Northwest (Evren Northwest, Inc.), 2004. Underground Storage Tank Decommissioning
and Assessment Report. Prepared for Longview Aluminum and Washington State

Department of Ecology. Prepared by Evren Northwest, Inc. June 2004.

MBTL (Millennium Bulk Terminals — Longview, LLC), 2012. U-ditch Sampling and Analysis
Plan. Prepared for Washington State Department of Ecology. Prepared by MBTL.
October 2012.

MFG (McCully Frick & Gillman, Inc.), 2000. Limited Phase II Environmental Site
Assessment Report — Reynolds Metals Site. Prepared by MFG, Inc. (reviewed by
Anchor Environmental in February 2004). Prepared for Washington State
Department of Ecology. December 2003.

MFG, 2003. Draft Site Investigation Report — North and South CEATS and selected South
Plant Source Area CEATS — Vols. I & II. Prepared by MFG, Inc. (reviewed by Anchor
Environmental in February 2004). Prepared for Alcoa. December 2003.

Northwest Alloys (Northwest Alloys, Inc.), 2011a. Demolition and Cleanup
Accomplishments at the Former Reynolds — Longview Plant. Prepared for Alcoa.

Prepared by Northwest Alloys. June 2011.

Northwest Alloys, 2011b. Spent Potliner, Black Mud, and White Mud Management History:
Former Reynolds Plant- Memo. Prepared for Alcoa. Prepared by
Northwest Alloys, Inc. October 2011.

PNE (Pacific Northern Environmental), 1991. Underground Storage Tank Decommissioning
Site Assessment. Prepared by PNE. Prepared for Reynolds Metals Company.
December 1991.

PNE, 1992. Independent Interim Cleanup Status Report. Prepared by PNE. Prepared for
Reynolds Metals Company. March 1992.

PNE, 1993. Preliminary Hydrogeologic Assessment: Reynolds Metals Company Cable Plant.
Prepared by PNE. Prepared for Reynolds Metals Company. January 1993.

Remedial Investigation/Feasibility Study, Appendix A January 2015
Former Reynolds Metals Reduction Plant — Longview 19 130730-01.01



References

PNG (Pacific Northern Geoscience), 1994. Focused Remedial Investigation and Feasibility
Study: Reynolds Metals Cable Plant. Prepared by PNG. Prepared for Reynolds
Metals Company. July 1994.

Reynolds (Reynolds Metals Company), 1984. Correspondence between Reynolds and
Ecology. Regarding: PCB Spill in July 1984. July to October 1984.

Reynolds, 1986. Summary Report of PCB Clean-up Activities — Reynolds Metals Company.
Prepared for Washington State Department of Ecology. January 1986.

Reynolds, 1988. Correspondence between Reynolds and Ecology. Regarding: Accidental
Black Mud Release in August 1988. September 1988.

Reynolds, 1989. Reynolds Intercompany Correspondence: Cathode Waste Pile Underburden
Sampling and Analysis Report. October 18, 1989.

Reynolds, 1991. 200,000 Gallon Diesel AST Independent Cleanup Documents. 1991 to 1993.

Reynolds and CH2M Hill, 1991. Closure Plan and Post-Closure Plan for the Longview
Reduction Plant. Prepared for Washington State Department of Ecology. Prepared
by Reynolds and CH2M Hill. July 1991.

Sweet, Edwards, and Associates, Inc., 1986. Reynolds Solid Waste Site Soil and Groundwater

Investigation. Prepared for Reynolds Metals Co. Prepared by Sweet, Edwards, and
Associates, Inc. March 1986.

Remedial Investigation/Feasibility Study, Appendix A January 2015
Former Reynolds Metals Reduction Plant — Longview 20 130730-01.01



TABLE




Table A-1
Summary of Historical Cleanup Actions and Investigations

Year(s)
Area References Work Conducted Available Data Conducted
Western Facility Area
Soil, landfill
Sweet, Edwards, and N : . . ) . . , . I . .
. Investigation of soil, groundwater, and solid waste in Landfill #2 (industrial landfill). PAHs detected in one soil boring; no PAHs detected in groundwater. materials, 1985
. Associates, Inc. 1986
Landfill #2 groundwater
MFG 2000 Investigation of groundwater quality. Groundwater 2000
MFG 2003 Investigation of groundwater quality. Groundwater 2002
Pacific Northern
. 1,000-gallon UST decommissioned and removed. Soil testing conducted. Soil 1991
Environmental 1991
Pacific Northern Focused RI/FS Report - Investigation of the extent of petroleum impacts. TPH-impacted soil excavated and removed from site. Confirmation testing of remaining soils )
Cable Plant UST Cleanup . . Soil, groundwater 1994
Geoscience 1994 showed that cleanup levels had been achieved.
EMCON, Inc. 1996 Quarterly groundwater monitoring and sampling of Cable Plant area wells. Gasoline was not detected. Groundwater 1995 - 1997
Anchor 2003 Voluntary cleanup report summarizing investigation and cleanup actions completed. Ecology issued "No Further Action" letter in 2003. Soil, groundwater 2003
MFG 2000 Soil testing conducted to verify existing soil quality. Soil PAHs in a localized area exceeded MTCA Method A Cleanup Levels.
Scrap Yard Soil Cleanup Anchor 2007b; CVI completed additional soil sampling and then removed 200 cubic yards of contaminated soil. The soil was disposed off site. Confirmation samples were clean (below Soil 2000 - 2005
Northwest Alloys 2011a [MTCA Method A Cleanup Levels).
uarterly monitoring of groundwater and ditch waters has been performed consistent with the Ecology -approved closure and post-closure plan. The monitoring data
Closed BMP Facility Q y GOTE e o P . &Y -app . P P . g Groundwater, ditch
Monitorin Anchor QEA 2011a demonstrate that water quality in the ditch is protected, and the closure and dewatering of the Closed BMP has been effective. Shallow groundwater quality adjacent to the water 2004 - 2010
& facility (within the upper portion of the thick silt/clay deposit of the Upper Alluvium) shows decreasing trends in fluoride and alkalinity since closure.
U-Ditch Reroute and Soil During 2012, MBTL removed 14,000 tons of debris and materials that had been placed in the U-ditch by CVI. The original U-ditch alignment was restored. Soil testing results .
MBTL 2012c . . . . . . . . Soil 2012
Removal confirmed that chemical parameters for ditch sidewall and bottom samples were below industrial soil cleanup levels after removal of the debris.
Eastern Facility Area
Ecology 1985 Reynolds completed groundwater monitoring near the former stockpile area. This included installation and sampling of six groundwater monitoring wells. Groundwater 1984 - 1985
Former Stockpile Area MFG conducted soil and groundwater testing in the former stockpile area. Testing confirmed that no SPL remained in this area (SPL and contaminated soils had been
P MFG 2003 , grount & P & ( Soil, groundwater 2002
previously removed form the site by Reynolds).
Between July of 1984 and 1986, soil cleanup was conducted in a localized area associated with a leaking drum. Petroleum and PCB-impacted soil was removed and disposed .
Drum Soil Cleanup Ecology 1984b,c, 1986 | <" yore , -eanupwas «ng retro! _ P P Soil 1984 - 1986
offsite. Confirmation confirmed that impacted soils were successfully removed. In 1986, Ecology reviewed confirmation testing results and approved the work as complete.
Following a 1991 release to the spill containment area, Reynolds metals conducted the cleanup of petroleum-contaminated soils adjacent to the diesel AST. The cleanup was
Diesel AST Reynolds 1991 completed during 1992 and 1993, and included excavation, soil bioremediation, and backfilling of the area. The cleanup included placement of restrictive covenants to Soil removal 1991 - 1993
address the area of soil beneath the AST which could not be safely removed.
Fill Deposit A MFG 2000 MFG conducted limited surface water sampling in the internal NPDES ditches adjacent to Fill Deposit A. Surface water 2000
MFG conducted soil quality testing in Landfill #1 (floor sweeps). The presence of elevated PAH and fluoride concentrations was confirmed, consistent with the known landfill )
. MFG 2000 Soil 2000
Landfill #1 contents.
MFG 2003 MFG conducted an investigation of soil and groundwater quality new Landfill #1, including completion of four direct push borings. Soil, groundwater 2002
Soil quality testing was performed at four soil sampling locations (CP-1 to CP-4) beneath the former cryolite recovery plant location. No exceedances of cleanup levels were
Former Cryolite Recovery MFG 2000 noltec:ju d NG Was p ursol Pling focatl ( ) Yol covery p catl X ¢ ¢ uplevels w Soil 2000
Plant -
MFG 2003 MFG completed soil quality testing from 5 direct push borings. No exceedances of cleanup levels were noted. Soil 2002
Fill Deposit B-1 MFG 2003 MFG collected soil samples from within the internal NPDES-regulated ditches adjacent to Fill Deposit B-1. Ditch sediment 2002
) ) MFG completed soil and groundwater testing, including 9 direct push borings and four piezometers within and near Fill Deposit B-2. The presence of residual carbon within )
Fill Deposit B-2 MFG 2003 . . . . . . Soil, groundwater 2002
the Fill Deposit was confirmed, along with elevated concentrations of fluoride and PAH compounds.
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Table A-1
Summary of Historical Cleanup Actions and Investigations

Year(s)
Area References Work Conducted Available Data Conducted
Soil Removal from Former MFG 2003 Six ditch soil samples were tested. Results confirmed that the shallow ditch soils contained elevated concentrations of PAHSs, cyanide, and fluoride. Ditch soil 2002
. . Impacted ditch soils (approximately 2,663 tons) were removed from the ditches. Results of confirmation testing demonstrated that all impacted soil was removed, and the . .
Cryolite Ditches Northwest Alloys 2011a P . . ) (app . ) y ) i ) ) & a Ditch soil 2008
remaining ditch soils complied with MTCA Method A industrial soil cleanup levels for PAH compounds.
Warehouse UST and Fuel Evren Northwest 2004 |A 10,000-gallon UST was decommissioned and removed. Soil and groundwater testing was performed in the vicinity. Soil, groundwater 2004
CVI removed diesel-impacted soil. Post remediation soil samples indicated the remaining soils were below MTCA Method A Cleanup Levels. Soils were bio-remediated and )
Island Cleanup Northwest Alloys 2011a . . . Soil 2007 - 2011
then were used for fill within concrete-lined pits in the former Cable Plant warehouse floor.
. CVI removed soils impacted with heat transfer media (HTM) oil. Post-removal soil sampling data were collected. Testing documentation was limited, and locations of the test )
HTM Qil Release Area Anchor 2011 . . . . Soil 2010
samples could not be confirmed. This area was subsequently re-sampled as part of the RI/FS investigation.
Sediments
1990 NPDES Sediment
) Ecology 1991 Sediment quality within the Columbia River was tested by Ecology near the Reynolds Facility NPDES outfalls . No sediment impacts identified. Surface sediment 1991
Sampling by Ecology
2009 Weyerhaeuser Shi Surface sediment,
Y P Surface and subsurface sediment testing was performed in September 2008. No sediment impacts were identified. Subsurface sediments in the ship access channel were
Access Channel DMMP DMMP 2009 . . . subsurface 2009
o approved for flow-lane disposal in the Columbia River. .
Investigation sediment
. . . . . . . . . . . Surface sediment,
2010 Weyerhaeuser Cargo Surface and subsurface sediment testing was performed in January 2010. No sediment impacts were identified. Subsurface sediments in the dock and turning basin were
. DMMP 2010 . . . subsurface 2010
Dock DMMP Investigation approved for flow-lane disposal in the Columbia River. .
sediment
. . . . . . . - . . Surface sediment,
2010 CVI Sediment CVI 2010; Anchor QEA |Surface and subsurface sediment testing was performed in 2010. No sediment impacts were identified. Subsurface sediments in the berth area were approved for open- subsurface 5010
Investigation 2010a,b; DMMP 2010b |water disposal. Maintenance dredging of the berth area was completed during late 2011. sediment
Notes:
BMP = Black Mud Pond MTCA = Model Toxics Control Act
AO = Agreed Order NPDES = National Pollutant Discharge Elimination System
cPAH = carcinogenic polycyclic aromatic hydrocarbon PAH = polycyclic aromatic hydrocarbon
CVI = Chinook Ventures, Inc. Rl = Remedial Investigation
DMMP = Dredged Material Management Program RMC = Reynolds Metals Company
Ecology = Washington State Department of Ecology SPL = spent potliner
FS = Feasibility Study TPH = total petroleum hydrocarbon
HTM = heat transfer media PCB = polychlorinated biphenyl
MBTL = Millennium Bulk Terminals — Longview, LLC UST = underground storage tank
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LIST OF ACRONYMS AND ABBREVIATIONS

CDID

Closed BMP Facility

CVI
Ecology
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MBTL
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mg/L
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PVC
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Reynolds Facility
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1 INTRODUCTION
The Closed Black Mud Pond Facility (Closed BMP Facility) is a closed landfill located in the

northwestern corner of the former Reynolds Metals Reduction Plant (Reynolds Facility).
The location of the Closed BMP Facility is shown on Plate B-1.

The Closed BMP Facility contains residual carbon generated during the former on-site
recycling process operated by Reynolds Metals Company (Reynolds). Closure activities were
completed in 1992. The closure was conducted consistent with a Washington State
Department of Ecology- (Ecology-) approved Closure and Post-Closure Plan, prepared in
compliance with the State Dangerous Waste Regulations (Washington Administrative Code
[WAC] 173-303) in effect at that time.

The closure activities were successfully completed, and the facility has been subject to an
extensive post-closure care and monitoring program. Results of monitoring have shown that
the closure and dewatering of the facility have been effective. As described in Section 5 of
the Remedial Investigation (RI), there are no adverse impacts to water quality in the adjacent
Consolidated Diking Improvement District (CDID) ditches for cyanide or fluoride. Cyanide
levels in shallow groundwater within the silt/clay soils immediately adjacent to the Closed
BMP Facility are protective of both drinking water and surface water quality. A significant
improvement in groundwater fluoride concentrations in these adjacent wells has also been

observed.

This appendix provides an overview of the Closed BMP Facility history and the findings of
ongoing post-closure monitoring. The appendix also summarizes recent repairs and upgrades
to the Closed BMP Facility that were performed by Millennium Bulk Terminals — Longview,
LLC (MBTL), under Ecology oversight after acquisition of the facility assets from Chinook
Ventures, Inc. (CVI), in early 2011.
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2 ORIGIN OF RESIDUAL CARBON

Residual carbon is a byproduct of the on-site recycling process that was used at the
Reynolds Facility between 1953 and 1990. That process was known as the “cryolite
recovery” process and was conducted in a cryolite recovery plant located on the east side of
the Reynolds Facility. The former Cryolite Recovery Plant ceased operation in 1990 and has

since been removed.

Cryolite is a compound composed of sodium, aluminum, and fluoride (NasAlFs). Cryolite is
critical to the aluminum manufacturing process, which cannot operate without it. It has
been used globally in aluminum reduction plants since the 1800s. In the aluminum
reduction process, alumina is placed in an aluminum manufacturing “pot” and is dissolved in
cryolite. The resulting molten material consisting of alumina and cryolite is called bath.
Electricity is then passed through the mixture, between an anode and a cathode (potliner),

producing molten aluminum, which is separated for use.

The anodes and cathodes used in the reduction process are constructed from carbonaceous
materials. The potliner consists of the carbon lining of the pots in which the molten
aluminum is produced. Over time, this lining eventually becomes compromised and must be
replaced. After removal from the pot, the cathode material is known as spent potliner (SPL).
The SPL contains fluoride (from the cryolite solution used in the process) and polycyclic
aromatic hydrocarbon (PAH) compounds (from the carbon materials). SPL can also contain
cyanide, which can be produced during operation of the pots when nitrogen in the air
combines with carbon in the carbonaceous materials. The levels of cyanide in SPL can vary

depending on the specific production methods used and pot technology.

The cryolite recovery process was operated at the Reynolds Facility to recover reusable
materials from SPL and also to recover reusable fluoride from the wet air emission control
system solids (underflow solids). The SPL recycled at the Reynolds Facility came both from
operations at the site, as well as from other northwest aluminum reduction plants. The
underflow solids were collected in thickener tanks (also known as clarifiers) operated at two

locations within the Reynolds Facility (Northwest Alloys 2011).
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Origin of Residual Carbon

The cryolite recovery process involved digesting the SPL and underflow solids with sodium
hydroxide and precipitating out the cryolite by addition of carbon dioxide. The cryolite was
separated by filtration, dried, and was then either reused within the Reynolds Facility or was

sold to other facilities for reuse.

Residual carbon is the solid carbonaceous material left over after the cryolite recovery
process is complete. It has a characteristic dark color, consistent with the carbonaceous
materials used to construct the aluminum manufacturing cathodes. This residual carbon is
not SPL, and the cryolite recovery process modifies the material such that the residual
carbon does not maintain the levels of chemicals commonly present in SPL. Residual carbon
contained within the Closed BMP Facility was approximately 15 to 30 percent solids by
weight with a pH of 10 to 12, consisting of mostly carbon and alumina (Reynolds and CH2M
Hill 1991). Samples of residual carbon from other Reynolds Facility deposits have been
extensively analyzed using fish bioassays (Ecology 1982; Reynolds 1982) and would not be

classified as a dangerous waste under current Washington waste bioassay testing protocols.
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3 CONSTRUCTION AND OPERATION

The Closed BMP Facility was initially constructed in 1972 for collection and management of
residual carbon from the cryolite recovery process. The 33-acre facility was constructed in

the northwest corner of the Reynolds Facility (see Plate B-1).

The Closed BMP Facility was formed by earthen dikes and a clay bottom lining constructed
above the natural ground surface (Reynolds 1992). The dikes were constructed between
approximately 10 and 17 feet above the surrounding ground elevation in order to prevent
stormwater run-on (Reynolds and CH2M Hill 1991). In 1980, the top of the dike was raised
from 17 feet to a top elevation of 22 feet to increase overall capacity (Reynolds and CH2M

Hill 1991). Access roads were used for maintenance.

Between 1972 and 1990, residual carbon was pumped as a fine slurry into the constructed
facility. Entrained water was separated by gravity and subsequently recycled to the
Reynolds Facility’s emissions control system. Residual carbon from the Cryolite Recovery
Plant was the only material managed in the BMP Facility throughout its operational history
(Reynolds and CH2M Hill 1991). The cryolite recovery process and resulting residual carbon
material were consistent throughout the Cryolite Recovery Plant’s operation. As a result, the

residual carbon materials are chemically homogenous.
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4 CLOSURE

The closure and post-closure plan for the Closed BMP Facility was developed consistent with
regulatory requirements that were applicable when the facility was closed. These closure
requirements were based on the results of analyses performed using a particular bioassay
testing protocol that was used for state-only dangerous waste characterization under

WAC 173-303 between 1983 and 1995.

Following promulgation of WAC 173-303 in 1983, Ecology implemented state-only waste
characterization protocols that included fish bioassay tests. These tests were used to identify
materials that were subject to special regulatory requirements as state-only dangerous wastes.
The residual carbon managed in the Closed BMP Facility was tested at multiple times during
its operation using Washington’s static acute fish toxicity tests (Ecology 1982; Reynolds
1982). These residual carbon materials passed these tests at a concentration of 100 parts per
million (ppm), which is the current test protocol used by Ecology for waste characterization
testing. However, at the time, Ecology used a bioassay test protocol at a concentration of
1,000 ppm. Using that testing protocol, the residual carbon was determined to be subject to
regulation under WAC 173-303.

Because residual carbon was considered a state-only dangerous waste in 1983 per the acute
fish toxicity test results, Reynolds submitted a Dangerous Waste Management Facility

(Part B) permit application to Ecology in 1984. Ecology commented on the document, and a
revised Part B permit application was prepared in 1985 (Reynolds and CH2M Hill 1985).
Reynolds operated under the provisions of the Part B permit application until the facility
operations were terminated and the facility was closed. Since that time, the dangerous waste
regulations (WAC 173-303) have been updated; under the revised bioassay testing criteria,

residual carbon does not designate as a state-only dangerous waste.

No more residual carbon was produced at the Reynolds Facility after May 1990 when
operations of the Cryolite Recovery Plant ceased (Northwest Alloys 2011). The
Closure/Post-Closure Plan (Reynolds and CH2M Hill 1991) for the Closed BMP Facility was
submitted to Ecology in 1991. Closure was completed in 1992 as a landfill under the State
Dangerous Waste Regulations. Closure and post-closure plan elements are shown on

Plate B-2.
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Obligations of the Closure/Post-Closure Plan include quarterly groundwater and surface water monitoring, periodic elevation
surveys (at benchmarks), and inspections and maintenance of the temporary dewatering sump and pipeline, the level control
pump, dams, and gate valves at the recirculation ditch, and the cap and drainage systems, gas vents, dikes, and access roads

(Reynolds 1992).

Plate B-2
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Closure

The closure activities included construction of an engineered landfill cap. The cap system is
approximately 5 feet thick and is constructed of multiple layers, as shown on Plate B-3. The

primary layers in the cap system include the following:

o A 3-foot thick working cover of sand placed over geotextile

e Barrier layers that include a geosyntheic clay lining and a polyvinyl chloride (PVC)
geomembrane

e Drainage layers consisting of a composite draining net and a 1-foot thick sand drainage
layer

e An erosion control layer consisting of 1 foot of topsoil and surficial vegetation (grass;
Reynolds 1992)

Because the residual carbon materials initially contained entrained water, the closure activities
included installation of a temporary dewatering system. A temporary dewatering sump and
pump were installed after closure to remove the entrained water and assist in consolidation of
the carbon material (see Plate B-2; Reynolds 1992). The produced water was originally
conveyed back to the wastewater treatment plant using an enclosed pipeline (see Plate B-2). The
removal of this entrained water left behind the residual carbon, which is classified as a very fine

sand with some silt. The dewatering is complete, and the dewatering system is no longer active.

An internal facility ditch (known as the recirculation ditch) is located along the south side of
the Closed BMP Facility. In accordance with the Ecology-approved BMP Closure/Post-Closure
Plan (Reynolds and CH2M Hill 1991), a dam and gate valve was constructed at each end of the
recirculation ditch, and all ditch water was pumped to the Industrial Wastewater Chemical
Treatment Plant (Facility 71) for treatment. No water other than groundwater and

precipitation is currently managed by the recirculation ditch.

Closure of the BMP also included provisions for management of stormwater from the top of the
new landfill cap. At the time of closure, a new outfall (Outfall 006) was constructed (see Plate
B-2; Reynolds 1992). Stormwater runoff from the clean surface of the landfill cap was collected
using a system of perforated pipes installed within a sand drainage layer (above the cap barrier
layers). In accordance with the closure plan approved by Ecology, Outfall 006 discharged
stormwater runoff from the surface of the engineered cover system to the adjacent CDID Ditch
No. 14 (see Plate B-2).
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5 POST-CLOSURE CARE AND MONITORING

The post-closure operation and monitoring program for the Closed BMP Facility includes

several requirements. These are outlined on Plate B-2 and include the following:

e Operation and maintenance of the temporary dewatering system (no longer required)

e Periodic elevation surveys of the cap surface using established benchmarks at each
corner of the landfill

e Routine inspections of the level control pump, dams, and gate valves at the
recirculation ditch

e Regular inspections of the landfill cap and all drainage systems, gas vents, dikes, and
access roads

e Quarterly groundwater and ditch water monitoring

In accordance with the Post-Closure Operation and Maintenance Manual (Reynolds 1992),
pumping of water from the temporary dewatering sump was no longer required after 2001
because the entrained water had been sufficiently removed, so it no longer gravity-drained
into the sump from the closed landfill. The temporary dewatering pipeline that once
conveyed leachate from the sump to the Reynolds treatment facility has been inactive since
that time. The recirculation ditch continues to be managed consistent with the post-closure
plan, though the ditch receives no inflows other than groundwater and precipitation. The
recirculation ditch system (dams, gate valves, and pumps) is routinely inspected, and water
levels are controlled using an automatic level control pump (see Plate B-2). When water
levels exceed those specified for the control pump, water from the recirculation ditch (i.e.,
groundwater and rainwater) is pumped to Facility 71 for treatment prior to discharge to the
Columbia River via Outfall 002A.

The Ecology-approved Closure/Post-Closure Plan also established a long-term groundwater
and ditch water monitoring program (Reynolds and CH2MHill 1991). The ongoing
monitoring program includes nine groundwater monitoring wells (“RL-series” wells). As
shown on Plate B-2, seven of these wells (RL-1S/1D, RL-2S/2D, RL-3S/3D, and RL-5) are
located immediately adjacent to the Closed BMP Facility. These wells are screened in the
thick layer of silt/clay soils known as the Upper Alluvium. The groundwater monitoring

program also includes two background wells (RL-4S/4D) that are located in a separate area,

Remedial Investigation/Feasibility Study, Appendix B January 2015
Former Reynolds Metals Reduction Plant — Longview 10 130730-01.01



Post-Closure Care and Monitoring

between the Cable Plant and the North Plant Potlines. The monitoring program includes
two ditch water sampling locations in CDID Ditch No. 14, as shown on Plate B-2.

Groundwater and ditch water samples are analyzed quarterly for pH, specific conductance,
chloride, fluoride, sulfate, and total and free cyanide. Annual reports, which include the
results of quarterly groundwater and surface water monitoring since December 1983, are
kept on file at the former Reynolds Facility in accordance with the Ecology-approved
Closure/Post-Closure Plan (Reynolds and CH2M Hill 1991).

Groundwater monitoring within the silt/clay soils surrounding the Closed BMP Facility has
been performed since the early 1990s. Results of monitoring show that the closure and
dewatering of the facility has been effective. As described in Section 5 of the RI, there are no
adverse impacts to water quality in the adjacent CDID ditches for cyanide or fluoride.
Cyanide levels in shallow groundwater within the silt/clay soils immediately adjacent to the
Closed BMP Facility are protective of both drinking water and surface water quality. A
significant improvement in groundwater fluoride concentrations in these adjacent wells has

also been observed.

Plate B-4 shows how the fluoride concentrations in wells RL-2S (shallower well, green
symbols) and RL-2D (deeper well, blue symbols) have continued to decrease since facility
closure. This is in part due to the properties of the alluvial soils, which restrict fluoride
mobility through precipitation and sorption reactions (see Section 6 of the RI for a discussion

of fluoride fate and transport evaluations).
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Groundwater and ditch monitoring surrounding the Closed BMP has been performed since the early 1990s as part of the
Ecology-approved closure and post-closure monitoring program. Results of monitoring have shown that the closure and dewatering of
the facility have been effective. As described in Section 5 of the Remedial Investigation, there are no impacts to water quality in the
adjacent CDID ditches for cyanide or fluoride. Cyanide levels in the shallow groundwater within the silt/clay soils immediately adjacent
to the Closed BMP are protective of both drinking water and surface water quality. As shown in this plate, fluoride concentrations have
been declining in shallow groundwater since facility closure. Fluoride concentrations in wells RL-2S (shallower well, green symbols
above) and RL-2D (deeper well, blue symbols) continue to decrease, reflecting the properties of the alluvial soils which tend to restrict
fluoride mobility (see Section 6 of the Remedial Investigation for a discussion of fluoride fate and transport evaluations).

Plate B-4
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6 RECENT REPAIRS AND IMPROVEMENTS
Ecology continues to provide oversight for the Closed BMP Facility and to ensure compliance
with the Ecology-approved Closure/Post-Closure Plan (Reynolds and CH2M Hill 1991).

During 2010, Ecology issued an order to CVI to repair damage to the landfill cover drainage
system. That order also included a requirement to install security fencing around the Closed
BMP Facility and a requirement to address invasive blackberries and weeds on the cap cover
(Anchor QEA 2011). The work required under the Ecology order was completed by MBTL
in 2011 after acquiring the facility assets from CVI. Work completed included the following:

e Repairs to the Closed BMP Facility cover were performed consistent with an
engineering plan developed by Gibbs & Olson, Inc. (G&O). That plan was approved
by Ecology in July 2011 after completion of a cap inspection under Ecology oversight.
The cap inspection demonstrated that no damage had occurred to the cap barrier
layers. The repair included repairs to the stormwater drainage conveyance on the
landfill cover (see Plate B-5; Anchor QEA 2011).

¢ An updated maintenance plan was developed to address invasive blackberries and
weeds on the cap cover (Anchor QEA 2011). Maintenance and inspection activities
outlined in the plan include routine mowing of the landfill cap in accordance with
the schedule and recommendations outlined in the G&O engineering plan and
compliance with inspection requirements established by the 1992 Operation and
Maintenance Manual (Reynolds 1992).

e Asrequired by Ecology, fencing and locked gates were installed surrounding the

Closed BMP Facility to restrict access to the landfill (see Plate B-5).

Separate from the actions required under the Ecology Order, MBTL completed additional
improvements to the stormwater drainage system, consistent with Ecology approvals. That work
included rerouting stormwater from Outfall 006 to further centralize stormwater management
within the Reynolds Facility. Outfall 006 previously discharged to CDID Ditch No. 14. This
discharge was modified so that the stormwater is collected and discharged to the south branch of
the internal stormwater collection ditch, referred to as the U-Ditch (see Plate B-5). The U-Ditch
is used to collect stormwater runoff for treatment at the Stormwater Retention Basin and Filter
Plant (Facility 73) prior to discharge through Outfall 002A. The plan to reroute Outfall 006 was
approved by Ecology and successfully completed as of April 2013 (see Plate B-5).
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7 CONCLUSION

The Closed BMP Facility is landfill located in the northwestern corner of the

Reynolds Facility that contains residual carbon generated between 1972 and 1990 during the
operation of a former on-site recycling process. In 1992, it was closed as a landfill under the
State Dangerous Waste Regulations (WAC 173-303). The closure activities were successfully
completed, and the landfill has been subject to ongoing maintenance and monitoring since
the early 1990s.

Results of monitoring have shown that the closure and dewatering of the facility have been
effective. As described in Section 5 of the RI, there are no adverse impacts to water quality
in the adjacent CDID ditches for cyanide or fluoride. Cyanide levels in shallow groundwater
within the silt/clay soils immediately adjacent to the Closed BMP Facility are protective of
both drinking water and surface water quality. A significant improvement in groundwater

fluoride concentrations in these adjacent wells has also been observed.

Ecology continues to provide oversight for the Closed BMP Facility and to ensure
compliance with the Ecology-approved Closure/Post-Closure Plan. MBTL recently
completed repairs to the Closed BMP Facility cover system and related actions consistent
with an Ecology order that had been issued to CVI, the previous facility operator. MBTL also
recently completed upgrades to the stormwater management system. Ongoing maintenance
and monitoring activities continue to be performed by MBTL in accordance with the
approved Closure/Post-Closure Plan (Reynolds and CH2M Hill 1991).
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DOCUMENTS INCLUDED IN APPENDIX C

Facility-wide Documents

Historical Quarterly Groundwater Monitoring Results Memorandum, Former Reynolds
Longview Reduction Plant — Longview.
Anchor QFA, LLC. Prepared for Millennium Bulk Terminals — Longview, LLC.
October 15, 2013.

Demolition and Cleanup Accomplishments at the Former Reynolds Longview Reduction
Plant.
Northwest Alloys, Inc. Longview, Washington. June 2011.

Addendum to Demolition and Cleanup Accomplishments at the Former Reynolds Longview
Reduction Plant.
Northwest Alloys, Inc. Longview, Washington, and Millennium Bulk Terminals —
Longview, LLC. June 2013.

Alcoa Longview Facility Data Report.
McCully Frick & Gillman, Inc. (2003), as submitted under Anchor Environmental,
L.L.C. (2006). Prepared for Washington State Department of Ecology. August 2006.

West Plant Reports and Data

Voluntary Cleanup Report — Underground Gasoline Tank — Former Reynolds Longview
Cable Plant.
Anchor Environmental, L.L.C. Prepared for Washington State Department of
Ecology. January 2003.

U-Ditch Reroute and Soil Removal — Main Channel, Side Channel, and Main Channel
Supplementary tables and U-Ditch Sample Locations figure.
Anchor QFA, LLC. Prepared for Millennium Bulk Terminals — Longview, LLC. 2012.

East Plant Reports and Data

Memorandum: Reynolds Drum Soil Cleanup, February 14, 1986, and Attachment: Letter to
Tom Dickey (Reynolds), February 20, 1986.
Washington State Department of Ecology.

Independent Cleanup Documents, 200,000 Gallon Diesel AST.
Reynolds Metals Company. 1991-1993.
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Soil Removal from Former Cryolite Ditches — Summary of Confirmational Testing Results
table, Waste Profile Composite Sampling Results table, and Remediation Areas and
Confirmation Sample Locations figure.

Anchor QFA, LLC. Prepared for Northwest Alloys, Inc. 2011.

Warehouse UST and Fuel Island Cleanup — Confirmation TPH Results for Former UST Fuel
Island Soils table.
Anchor QFA, LLC. Prepared for Northwest Alloys, Inc. 2011.

Sediment

Reynolds Metals Company — Class II Inspection — February 1990.
Washington State Department of Ecology. June 1991.

Memorandum: Determination Regarding the Suitability of Proposed Dredged Material from
the Weyerhaeuser Property, Longview, Washington, for Flow-Lane Disposal in the
Columbia River, or for Beneficial Use.

Dredged Material Management Program. January 2, 2009.

Memorandum: Determination Regarding the Suitability of Proposed Dredged Material from
the Weyerhaeuser Cargo Dock, Turning Basin and Salt Dock, Longview, Washington,
for Flow-Lane Disposal in the Columbia River.

Dredged Material Management Program. March 26, 2010.

Memorandum: Determination Regarding the Suitability of Proposed Dredged Material from
Berth 1 of the Chinook Ventures Facility, Longview, Washington, for Flowlane
Disposal in the Columbia River.

Dredged Material Management Program. November 4, 2010.
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ANCHOR 720 Olive Way, Suite 1900

QEA e Seattle, Washington 98101
e Phone 206.287.9130

Fax 206.287.9131
www.anchorgea.com

MEMORANDUM

To: James Demay, P.E., Date: October 15, 2013
Washington State Department of Ecology

From:  Mark Larsen and Julia Fitts, Anchor QEA, LLC  Project: 130730-01.01
Re: Former Reynolds Metals Reduction Plant RI/FS

Historical Quarterly Groundwater Monitoring Results

This memorandum summarizes previous quarterly groundwater monitoring events
performed at the Former Reynolds Metals Reduction Plant in Longview, Washington. These
data were collected separately from the Remedial Investigation/Feasibility Study, consistent

with ongoing monitoring programs.

Between 2004 and 2010, quarterly groundwater sampling was conducted by Chinook
Ventures, Inc. (Chinook) staff, the former owner of the facility assets. Laboratory analyses
were performed by Columbia Analytical Services from 2004 to 2008 and by TestAmerica
from 2009 to 2010. Since 2011, groundwater sampling has been performed by Millennium
Bulk Terminals — Longview, LLC (MBTL), and its contractors. Since 2011, laboratory
analyses have been performed by Apex Laboratories, LLC.

This memorandum and the attached tables (see Attachments A and B) summarize
groundwater data collected during quarterly monitoring events from 2004 to 2010 by
Chinook and data collected since 2011 by MBTL. Please note that the Chinook sampling
data are tabulated based on available documentation, some of which have not been

independently verified.

The Closed BMP Facility is located on the western portion of the property and includes
quarterly sampling of nine groundwater monitoring wells (RL1S, RL1D, RL2S, RL2D, RL3S,
RL3D, RL4S, RL4D, and RL5). The Former Spent Potliner (SPL) Area is located on the
eastern portion of the property and includes quarterly groundwater sampling at six
monitoring well locations (R1S, R1D, R2, R3, R4S, and R4D).




ATTACHMENT A
GROUNDWATER DATA COLLECTED DURING

QUARTERLY MONITORING EVENTS FROM 2004
TO 2010 BY CHINOOK




Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL1D 3/10/2004 0.01 0.01 U 0.4 V) 3 0.4 U 12.9 5.71 1,217
RL1D 6/25/2004 0.01 U 0.01 U 0.2 3.4 0.2 U 13.9 6.15 1,210
RL1D 9/20/2004 6.59
RL1D 11/5/2004 0.01 U 2 0.2 u
RL1D 3/10/2005 0.01 U 0.01 U 0.01 U 0.2 4 0.2 u 13.2 6.59 1,370
RL1D 6/22/2005 1.3 0.01 u 0.01 u 0.3 3 0.2 U 15 6.62 1,301
RL1D 9/15/2005 0.01 u 0.01 u 0.01 u 0.2 2.9 12.6 6.78 1,344
RL1D 12/28/2005 0.004 J 0.01 u 0.01 u 0.3 0.9 0.4 U 11 6.61 1,390
RL1D 3/9/2006 0.01 U 0.01 U 0.03 0.4 U 2.7 0.4 U 12.3 6.39 1,376
RL1D 5/24/2006 12.6 6.49 1,287
RL1D 12/21/2006 0.01 U 0.01 U| 0.00001 |U 0.3 2.9 0.2 U 11.4 6.91 1,378
RL1D 3/8/2007 0.01 U 0.01 U 3.8 0.2 V) 11.4 7.17 1,341
RL1D 6/5/2007 0.01 U 0.01 V) 2.6 0.2 U 13.8 6.65 995
RL1D 9/11/2007 0.01 U 0.01 V) 0.38 2.5 0.2 V) 13 6.99 1,365
RL1D 12/19/2007 0.01 u 0.01 V) 0.01 u 0.3 3.1 0.2 V) 11.7 6.54 1,281
RL1D 3/28/2008 0.01 V) 0.01 V) 0.01 U 0.3 3.1 0.2 U 10.2 6.5 1,234
RL1D 6/26/2008 0.01 V) 0.01 U 0.01 U 0.2 U 3.5 0.2 V) 16.3 6.63 1,368
RL1D 9/30/2008 0.01 U 0.01 U 0.01 U 0.4 3 0.2 16.6 6.83 1,353
RL1D 3/27/2009 | 0.0053 0.005 U 0.5 U 2.78 1 u 12.4 6.4 1,214
RL1D 6/26/2009 0.005 |U 0.005 U 0.5 u 2.84 1 U 19.7 6.56 1,340
RL1D 9/4/2009 0.0467 0.005 U 0.5 U 5.93 1 U 20.3 6.71
RL1D 12/18/2009( 0.0059 0.005 U 0.5 U 4.67 1 U 13.2 6.28 1,197
RL1D 3/26/2010 13.1 6.44 1,460
RL1D 6/25/2010 | 0.0099 0.005 V) R 0.5 U 2.65 1 V) 13.4 6.52 1,460
RL1D 9/22/2010 13.7 6.32 759
RL1D 9/24/2010 0.005 |U 0.005 V) R 0.5 u 4.77 1 V) 13.2 6.41 1,401
RL1D 12/20/2010( 0.0082 0.0054 0.0068 0.5 u 5.03 1 U
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL1S 3/10/2004 0.01 U 0.01 U 14 2.4 24 12.4 5.8 201
RL1S 6/25/2004 0.01 U 0.01 U 3.5 2 13.2 13.6 5.13 380
RL1S 9/22/2004 15 6.489
RL1S 11/5/2004 0.01 V) 1 20.6
RL1S 3/10/2005 0.007 J 0.01 V) 0.01 V) 4 1.5 13.7 13.2 6.48 319
RL1S 6/22/2005 0.01 0.01 V) 0.01 V) 4.6 1.6 12.2 14 6.5 390
RL1S 9/15/2005 0.03 0.01 V) 0.01 V) 10.4 2 13.4 6.83 482
RL1S 12/28/2005 0.01 V) 0.01 V) 0.01 V) 0.4 V) 10.6 24.8 11.7 5.83 179
RL1S 3/9/2006 0.01 V) 0.01 V) 0.01 V) 0.4 4 21.7 11.1 5.74 194
RL1S 3/25/2006 0.01 V) 0.01 V) 0.01 V) 3.1 1.5 11.9
RL1S 5/25/2006 12.2 6.32 371
RL1S 12/20/2006 0.01 V) 0.01 U| 0.00001 |U 0.2 1.2 22.2 9.1 6.3 176
RL1S 3/8/2007 0.01 V) 0.01 V) 1.2 19.6 11 6.31 191
RL1S 6/6/2007 0.01 U 0.01 U 2.1 5.9 6.74 13.2 475
RL1S 9/12/2007 0.02 0.01 U 15.7 2.1 7.5 17.5 7.18 737
RL1S 12/19/2007 0.01 V) 0.01 U 0.01 V) 0.3 2.2 16.4 11.9 6.62 136
RL1S 3/28/2008 0.01 U 0.01 U 0.01 U 0.2 V) 3.5 17.6 9.9 6.47 154
RL1S 6/27/2008 0.01 0.01 U 0.01 U 3.9 1.5 9.6 16.7 6.83 390
RL1S 9/30/2008 0.02 0.01 0.01 U 9.4 1.9 3.8 16.5 6.96 553
RL1S 3/27/2009 12.8 0.0221 44.7 3.97 22.3 10.3 6.19 188
RL1S 6/26/2009 | 0.0219 0.005 U 1.49 4.42 13 15.2 6.54 150
RL1S 9/4/2009 0.0086 0.005 U 1.92 4.82 7.52 23.3 7.2
RL1S 12/18/2009| 0.005 (U 0.005 U 0.71 3.8 15.4 17.3 6.01 173
RL1S 3/26/2010 12.1 6.51 0
RL1S 6/25/2010 | 0.0135 0.005 Ul 0.005 |U 2.05 3.5 8.11 12.2 6.45 0
RL1S 9/24/2010 | 0.0095 0.005 U R 4.33 3.75 3.76 14.5 6.21 667
RL1S 12/17/2010( 0.0092 0.0052 0.005 |U 1.68 3.76 20.8
Historical Quarterly Groundwater Monitoring Results October 2013
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL2D 3/10/2004 0.14 0.15 U 16 27 33 12.1 6.78 2,770
RL2D 6/25/2004 0.73 0.01 U 12.5 233 25.7 12.9 2,200
RL2D 9/22/2004 6.996
RL2D 3/10/2005 0.07 0.007 J 0.32 6.3 21.2 7.5 13.3 6.62 1,687
RL2D 6/22/2005 0.32 0.007 J 0.27 6.3 20.7 3.7 14 6.62 1,680
RL2D 9/15/2005 0.1 0.02 0.32 9.4 20.2 12.7 6.85 2,200
RL2D 12/28/2005 0.13 0.007 J 0.24 11.7 17.5 15.4 9.8 6.66 2,330
RL2D 3/9/2006 0.21 0.02 0.33 11.4 26.7 16.4 12.8 6.58 2,170
RL2D 3/25/2006 0.11 0.01 u 0.24 6.5 18.9 3.8
RL2D 5/25/2006 12.7 6.46 1,600
RL2D 12/21/2006 0.5 0.02 0.32 11.4 25.1 17.9 10.7 7.04 2,600
RL2D 3/7/2007 0.01 0.28 26 17.9 12.6 7.44 2,260
RL2D 6/5/2007 0.02 0.21 23.8 2.6 12.7 6.85 1,670
RL2D 9/12/2007 0.02 0.3 10.3 29 17 13.8 7.31 2,350
RL2D 12/19/2007 0.1 0.01 0.305 13.7 31.6 13.9 10.3 7.15 3,070
RL2D 3/28/2008 0.08 0.02 0.3 8.6 27 10.4 9.4 7.55 2,700
RL2D 6/27/2008 0.08 0.01 0.29 7.4 25.8 5.9 14.9 6.93 2,100
RL2D 10/1/2008 17.8 7.34 3,250
RL2D 3/26/2009 | 0.0691 0.0108 10.1 29.3 11.2 11.3 6.66 2,300
RL2D 6/25/2009 0.489 0.011 7.76 27.7 8.25 15.6 6.66 3,200
RL2D 9/3/2009 0.0994 0.0145 13 34 25.6 18.2 6.69
RL2D 12/17/2009| 0.106 0.0217 13.4 35.9 20.7 11.6 6.85 2,850
RL2D 3/25/2010 12.2 6.5 2,700
RL2D 6/25/2010 0.175 0.0136 0.86 5.52 28.3 2.44 16.8 6.72 1,900
RL2D 9/22/2010 [ 0.0798 0.005 u 1.32 8.97 34.7 11.3 14 6.46 2,500
RL2D 12/20/2010( 0.118 0.005 u 1.19 9.6 354 14.4
R2S  [3/10/2004| 27 | | o015 U] [ | 154 || 552 || 454 || 114 7.92 6,610
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL2S 6/25/2004 30.8 0.04 176 59 553 13.9 10,400
RL2S 9/20/2004 9.82
RL2S 3/10/2005 36.3 0.07 1.12 229 93 716 12.9 9.83 18,980
RL2S 6/22/2005 58.4 0.12 1.1 226 74.3 514 13 9.813 14,850
RL2S 9/15/2005 75 0.16 0.96 230 71 13.5 9.97 16,330
RL2S 12/28/2005 29.2 0.6 0.5 131 52 448 11 9.93 12,300
RL2S 3/9/2006 13.1 0.1 0.3 76.5 24.8 171 11.3 9.77 5,400
RL2S 3/24/2006 15.4 0.08 0.449 77 27 175
RL2S 5/23/2006 11.5 9.71 6,510
RL2S 12/21/2006 33.8 0.06 0.77 134 44 456 10.7 9.97 11,700
RL2S 3/9/2007 0.07 0.5 35 295 10.3 9.91 8,280
RL2S 6/6/2007 0.22 0.61 45.5 302 13.3 9.85 8,800
RL2S 9/11/2007 0.18 0.4 84.5 40 246 14.7 9.67 7,590
RL2S 12/28/2007 35.8 0.05 0.43 110 47 389 9.7 9.56 11,200
RL2S 3/28/2008 29 0.24 0.37 114 38.8 256 9.4 9.85 9,400
RL2S 6/26/2008 33 0.2 0.6 124 46.8 317 18.1 9.76 9,900
RL2S 10/1/2008 17 9.67 7,920
RL2S 3/26/2009 28.4 0.416 132 63.8 428 10.6 9.44 11,000
RL2S 6/25/2009 25.2 0.0511 98.7 47 283 20 9.02 8,800
RL2S 9/3/2009 38.6 0.0779 124 58.5 398 16.9 9.41
RL2S 12/17/2009 44.1 0.382 120 59.5 396 11.4 9.06 7,120
RL2S 3/25/2010 11.6 8.62 9,930
RL2S 6/25/2010 27.5 0.008 4.55 127 60.8 361 14.8 9.77 8,400
RL2S 9/22/2010 30.9 0.0212 3.59 118 61.1 340 17 9.57 10,900
RL2S 12/20/2010 46.8 0.1 3.72 137 68 443
RL3D 3/10/2004 0.01 V) 0.01 V) 3.8 3 0.4 12.6 5.91 1,081
RL3D 6/25/2004 0.01 V) 0.01 V) 0.2 V) 3.8 0.2 13.8 6.47 1,228
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL3D 9/20/2004 6.55
RL3D 3/10/2005 0.01 V) 0.01 U 0.01 V) 0.2 U 5 0.2 U 13.7 6.62 1,180
RL3D 6/22/2005 0.01 U 0.01 U 0.01 U 0.2 V) 3.8 0.2 U 15 6.57 1,226
RL3D 9/15/2005 0.01 U 0.01 U 0.01 U 0.3 3.9 13.1 6.63 1,253
RL3D 12/28/2005( 0.003 J 0.01 U 0.01 u 0.2 1.4 0.4 U 11.7 6.49 1,330
RL3D 3/9/2006 0.008 J 0.01 U 0.02 0.4 V) 3.6 0.4 V) 12.4 6.29 1,298
RL3D 5/24/2006 12.6 6.45 1,171
RL3D 12/21/2006 0.01 u 0.02 0.02 0.2 U 3.9 0.2 U 11.5 7.11 1,286
RL3D 3/7/2007 0.01 U 0.01 U 4.8 0.2 U 13.4 7.93 1,126
RL3D 6/6/2007 0.01 u 0.01 u 3.3 0.2 u 13.7 6.56 1,195
RL3D 9/11/2007 0.01 u 0.01 u 2.81 3.4 0.2 u 14.3 7.09 1,282
RL3D 12/19/2007 0.01 U 0.01 U 0.01 U 0.2 3.9 0.2 U 11.5 6.65 1,197
RL3D 3/26/2008 11 6.68 1,275
RL3D 6/26/2008 0.01 U 0.01 U 0.01 U 0.2 V) 4 0.2 V) 16.7 6.63 1,206
RL3D 10/1/2008 0.01 u 0.01 V) 0.01 u 0.2 V) 3.9 0.2 U 15.4 6.92 1,225
RL3D 3/27/2009 0.007 0.005 u 0.55 4.25 1 U 11.5 6.67 1,040
RL3D 6/26/2009 0.005 |U 0.005 U 0.57 4.34 1 U 15.6 6.66 1,240
RL3D 9/4/2009 0.005 |U 0.005 U 0.5 U 4.13 1 u 20.4 6.54
RL3D 12/18/2009| 0.005 (U 0.005 U 0.5 U 6.02 1 U 12.4 6.42 988
RL3D 3/26/2010 12.2 6.9 1,140
RL3D 6/25/2010 | 0.0124 0.005 u| 0.0107 0.5 U 3.84 1 U 13.2 6.47 1,400
RL3D 9/23/2010 | 0.0119 0.005 u R 0.5 U 5.72 1 u 13 6.42 1,283
RL3D 12/20/2010( 0.0085 0.005 Ul 0.005 |U 0.68 5.57 1.5
RL3S 3/10/2004 0.08 0.01 V) 12 6 17 11.1 6.19 769
RL3S 6/25/2004 0.14 0.01 17.1 11.5 38.2 13.8 1,356
RL3S 9/20/2004 7.04
RL3S 3/10/2005 0.08 0.01 0.022 10.5 6.6 19.3 12.4 7.11 1,103
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL3S 6/22/2005 0.17 0.01 U 0.04 17.9 7.4 15.9 14 7.16 1,388
RL3S 9/15/2005 0.18 0.02 0.01 U 21.8 13.7 14.2 7.31 2,170
RL3S 12/28/2005 0.07 0.01 u| 0.003 J 4.1 2.4 12.4 10.6 6.81 437
RL3S 3/9/2006 0.07 0.009 J 0.02 6.6 3 5.3 11.1 6.82 751
RL3S 3/25/2006 0.04 0.01 V) 0.01 V) 7 3.6 6.8
RL3S 5/25/2006 12.4 6.94 648
RL3S 12/1/2006 0.08 0.01 0.01 8.8 4.2 3.9 9 7.37 935
RL3S 3/8/2007 0.01 0.01 V) 4.6 7.7 11.4 7.19 845
RL3S 6/5/2007 0.02 0.01 5.2 12.1 14.2 7.01 756
RL3S 9/11/2007 0.02 0.01 16.5 7.7 6.9 15.3 8.1 1,349
RL3S 12/19/2007 0.06 0.01 V) 0.01 V) 7.4 3.9 3.3 11.6 6.76 791
RL3S 3/26/2008 9.7 7.05 864
RL3S 6/27/2008 0.07 0.01 0.01 V) 9.2 4.7 2.6 13.3 7.15 859
RL3S 9/30/2008 0.07 0.02 0.01 V) 10.6 6.5 1.9 14.8 7.16 857
RL3S 3/27/2009 | 0.0899 0.005 U 8.46 10.1 2.64 11.4 6.95 985
RL3S 6/26/2009 | 0.0559 0.007 8.91 11.6 2.55 18 7.22 860
RL3S 9/4/2009 0.109 0.0123 13.9 14 1 U 23.2 6.94
RL3S 12/18/2009( 0.0228 0.005 U 4.73 10.5 4.07 11.9 6.58 637
RL3S 3/25/2010 11.5 6.64 1
RL3S 6/24/2010 | 0.0903 0.011 0.0128 10.5 7.13 1 U 14.3 6.99 1
RL3S 9/23/2010 | 0.0506 0.005 U| 0.0104 7.82 6.31 1.3 14.1 6.79 1,105
RL3S 12/16/2010 0.0615 0.0062 0.005 7.7 9.61 1.83
RL4D 3/10/2004 0.01 U 0.01 U 0.4 11.6 0.4 U 13.1 6.22 522
RL4D 6/24/2004 0.01 U 0.01 U 0.3 9.8 0.2 U 15.4 5.38 417
RL4D 6/25/2004 U u 0.3 9.8 U 5.38 549
RL4D 9/20/2004 6.52
RLAD 3/10/2005 0.01 U 0.01 U 0.01 U 0.3 11.1 0.2 U 14.9 6.6 427
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)
RL4D 6/22/2005 0.01 U 0.01 U 0.01 U 0.3 10.7 0.2 U 14.5 6.66 477
RL4D 9/15/2005 0.01 V) 0.01 U 0.01 V) 0.3 10.6 14.4 6.72 464
RL4D 12/28/2005 0.006 J 0.01 U 0.01 U 0.2 1.6 0.4 U 12.9 6.5 414
RL4D 3/9/2006 0.16 0.01 U| 0.009 J 0.4 U 10.2 0.4 U 12.9 6.36 560
RL4D 3/24/2006 0.01 U 0.01 U 0.01 U 0.4 U 8.8 0.4 U
RL4D 5/24/2006 14 6.4 509
RL4D 12/1/2006 U 0.01 0.01 V) 9.1 0.9 6.76 646
RL4D 12/21/2006 12.1 6.76 646
RL4D 12/21/2006 0.01 u 0.01 0.00001 0.2 u 9.1 0.9
RL4D 3/8/2007 0.01 V) 0.01 U 10.5 0.4 12.7 6.99 634
RLAD 6/5/2007 14.8 6.53 507
RL4D 6/5/2007 0.01 U 0.01 U 9.8 0.2 U
RL4D 9/11/2007 0.01 U 0.01 u 1.02 9.5 0.2 u 19.4 6.88 686
RLAD 12/28/2007 0.01 u 0.01 u 0.01 U 1 U 10.4 1 U 10.2 6.97 769
RL4D 3/28/2008 0.01 U 0.01 U 0.01 U 0.3 8.6 0.2 U
RL4D 6/19/2008 0.01 U 0.01 U 0.1 U 0.3 8.7 0.3 15.9 6.49 701
RL4D 3/26/2009 | 0.0063 0.005 V) 0.5 V) 10.6 3.58 11.9 6.66 717
RL4D 6/25/2009 0.162 0.005 U 1.17 9.41 8.87 20.8 6.41 730
RL4D 9/3/2009 0.005 |U 0.005 u 0.5 U 9.69 11.8 22.4 6.56
RL4D 12/17/2009| 0.005 (U 0.005 u 0.5 u 11.1 13.9 13.6 6.6 671
RL4D 3/25/2010 13.9 6.57 780
RL4D 6/24/2010 0.005 |U 0.005 Ul 0.005 |U 0.5 u 8.26 19.3 15.8 6.39 770
RL4D 9/22/2010 0.005 |U 0.005 Uu| 0.012 0.5 u 10.2 15 13.7 6.32 759
RL4D 12/16/2010( 0.0108 0.005 Ul 0.005 |U 0.5 u 11.2 14.2
RLAS 3/10/2004 0.01 u 0.01 u 0.5 4.9 0.6 11.7 5.97 342
RL4S 6/24/2004 0.01 U 0.01 U 0.4 4.2 0.3 14.9 7.09 378
RLA4S 9/20/2004 6.43
Historical Quarterly Groundwater Monitoring Results October 2013
Former Reynolds Metals Reduction Plant — Longview Page 7 of 9 130730-01.01




Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)

RL4S 3/10/2005 0.01 U 0.01 U 0.01 U 0.3 5.1 0.2 U 14.2 286
RL4S 6/24/2005 0.01 U 0.01 U 0.01 U 0.4 5 0.2 U 16 6.52 318
RL4S 9/15/2005 0.01 U 0.01 U 0.01 U 0.4 4.9 16.4 6.57 344
RL4S 12/28/2005| 0.007 J 0.01 U 0.01 U 0.4 3.6 0.4 U 12.5 6.51 339
RL4S 3/9/2006 0.009 J 0.004 J 0.006 J 0.4 U 5 0.4 U 12.7 6.4 444
RL4S 3/24/2006 0.01 U 0.01 U 0.01 U 0.6 4.4 0.5 13.7 6.34 420
RL4S 12/21/2006 U 0.01 0.01 U 0.6 5.5 0.3 13 6.82 592
RL4S 3/8/2007 0.01 U 0.01 U 6.3 0.3 10.4 7.09 586
RL4S 6/6/2007 0.01 U 0.01 U 5.6 0.2 U 13.4 6.58 447
RL4S 9/12/2007 0.01 U 0.01 U 2.66 6 0.4 16.5 6.83 665
RL4S 12/21/2007 0.01 U 0.01 U 0.01 U 0.6 7.2 0.2 U 9.3 6.59 753
RL4S 3/28/2008 0.01 U 0.01 U 0.01 U 0.6 59 1.2 8.4 7.04 777
RL4S 6/20/2008 0.01 U 0.01 U 0.1 U 0.5 6.3 4.8 17.7 6.46 691
RL4S 3/27/2009 0.399 0.0056 3.2 7.89 5.51 9.6 7.24 837
RL4S 6/25/2009 | 0.0177 0.005 U 0.69 6.76 8.47 22.1 6.63 800
RL4S 9/3/2009 0.0053 0.005 U 0.54 6.91 8.75 20.2 6.48

RL4S 12/17/2009| 0.0061 0.0057 0.7 7.59 9.74 17.6 6.6 654
RL4S 3/25/2010 11.9 6.37 760
RL4S 6/25/2010 | 0.0127 0.005 U 0.043 0.63 7.07 5.75 13.5 6.55 681
RL4S 9/22/2010 | 0.0054 0.005 U 0.012 0.8 9.56 4.31 16.4 6.3 660
RL4S 12/17/2010| 0.005 U 0.005 U| 0.0051 0.74 10.5 3.03

RL5 3/10/2004 0.02 0.01 U 2.7 9.2 71 11 5.81 599
RL5 6/25/2004 0.03 0.01 U 1.6 10 119 13.2 902
RL5 9/20/2004 6.47

RL5 3/10/2005 0.06 0.01 0.01 U 1.2 17.3 202 12.8 6.41 862
RL5 6/22/2005 0.04 0.01 U 0.01 U 1.7 14.1 137 14 6.428 774
RL5 9/15/2005 0.05 0.01 U 0.01 U 1.7 14.2 13.7 6.51 603
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Table A-1

Historical Groundwater Monitoring Results for the Closed BMP Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Sample Cyanide, Dissociable |Cyanide, free| Fluoride Chloride, Sulfate | Temperature conductivity
Location ID Date total (mg/L) | (WAD; mg/L) (mg/L) (mg/L) total (mg/L) (mg/L) (°C) pH (nS/cm)

RL5 12/28/2005 0.04 0.01 Ul 0.004 J 1.7 10.9 91.6 11 6.24 511
RL5 3/9/2006 0.03 0.02 0.01 2.2 8.8 58.5 12 6.25 450
RL5 3/25/2006 0.05 0.02 0.01 U 1.8 10.6 150
RL5 5/25/2006 11.2 6.34 710
RL5 12/19/2006 0.03 0.01 u 0.02 2.3 7.7 74.9 9.3 6.58 457
RL5 3/8/2007 0.01 u 0.01 u 7.1 40.3 11.2 6.94 402
RL5 6/5/2007 0.02 0.01 u 9.4 91.6 11.2 6.83 419
RL5 9/11/2007 0.01 u 0.01 u 2.05 9 79 13.8 6.9
RL5 12/21/2007 0.03 0.01 0.01 U 2.1 u 8.8 77.4 9.7 6.76 545
RL5 3/27/2008 0.02 0.01 0.01 u 2.1 7.9 70.2 12.9 7.01 539
RL5 6/26/2008 0.03 0.01 0.01 u 1.7 9 101 14.6 6.83 618
RL5 10/2/2008 0.02 0.01 0.01 U 1.9 10.4 105 19.1 6.98 627
RL5 3/25/2009 [ 0.0326 0.0056 1.81 11.1 96.8 10.1 6.54 729
RL5 6/24/2009 [ 0.0158 0.005 U 1.76 10.7 112 33 6.54 540
RL5 9/3/2009 0.0363 0.0063 1.73 12.3 105 20.1 6.6
RL5 12/17/2009| 0.047 0.0112 1.94 12.3 134 11.4 6.54 694
RL5 3/25/2010 12 6.39 760
RL5 6/24/2010 | 0.0303 0.0051 0.005 (U 2.31 9.91 96.7 14.4 6.48 780
RL5 9/24/2010 | 0.0326 0.005 Ul 0.005 |U 1.94 11.1 102
RL5 10/14/2010| 0.0371 0.005 Ul 0.0058 1.99 15.4 106
RL5 12/16/2010| 0.0359 0.0068 0.005 (U 2.27 9.93 81.1

Notes:

J = estimated value

U = not detected

°C = degrees Celsius

uS/cm = microSiemen per centimeter

mg/L= milligram per liter

WAD = weak acid dissociable
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 1Chromium, 1Copper, Magnesium, 1Nicke|, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL1D 12/20/2010 1 U 122,000 2 U 2 U 62,100 2 U 21,800
RL1D 9/24/2010 1 U 121,000 2 U 2 U 59,100 2 U 24,700
RL1D 6/25/2010 1 U 120,000 2 U 2 U 60,800 2 U 25,000
RL1D 12/18/2009 1 U 117,000 2 U 2 U 61,700 2 U 25,500
RL1D 9/4/2009 1 U 119,000 2 U 2 U 64,700 1 U 27,400
RL1D 6/26/2009 1 U 117,000 2 U 2 U 66,900 1 U 27,500
RL1D 3/27/2009 1 U 118,000 2 U 2 U 61,500 1.96 26,000
RL1D 6/26/2008 5 U 121,000 5 U 10 U 63,400 20 U 26,800
RL1D 3/28/2008 5 U 118,000 5 U 10 U 63,600 20 U 26,700
RL1D 12/19/2007 5 U 116,000 5 U 10 U 63,800 20 U 26,100
RL1D 9/11/2007 5 U 111,000 5 U 10 U 57,400 20 U 24,400
RL1D 6/5/2007 5 U 115,000 5 U 10 U 59,900 20* U 25,200
RL1D 3/8/2007 5 U 127,000 5 U 10 U 65,600 20 U 27,000
RL1D 12/21/2006 5 U 117,000 5 U 10 U 60,900 20* U 25,500
RL1D 3/24/2006 5 U 129,000 5 U 10 U 64,300 20 U 26,800
RL1D 3/9/2006 5 U 117,000 5 U 10 U 59,100 20 U 26,200
RL1D 12/28/2005 5 U 113,000 5 U 10 U 60,200 20 U 27,100
RL1D 9/15/2005 5 U 121,000 5 U 10 U 61,600 20 U 26,700
RL1D 6/22/2005 5 U 119,000 5 U 10 U 60,800 20 U 26,200
RL1D 3/10/2005 5 U 112,000 5 U 10 U 58,300 20 U 24,700
RL1D 11/5/2004 5 U 120,000 5 U 10 U 62,100 20 U 27,800
RL1D 6/25/2004 5 U 121,000 5 U 10 U 62,000 20 U 25,900
RL1D 3/11/2004 5 U 120,000 5 U 10 U 61,000 20 U 27,100
RL1S 12/17/2010 1 U 9,560 2 U 2.69 4,570 3.04 37,900
RL1S 9/24/2010 1 U 18,900 2 U 2 U 8,620 2.71 66,700
RL1S 6/25/2010 1 U 14,900 2 U 2 U 7,020 4.08 45,500
RL1S 12/18/2009 1 U 8,340 2 U 8.54 3,640 5.46 32,300
RL1S 9/4/2009 1 U 14,400 2 U 9.37 6,570 6.71 61,200
RL1S 6/26/2009 1 U 11,700 2 U 31.2 5,260 9.64 49,900
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 'Chromium, 1Copper, Magnesium, Nickel, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL1S 3/27/2009 5 U 9,230 10 U 10 U 4,430 8.36 196,000
RL1S 6/27/2008 5 U 14,600 5 U 10 U 7,480 20 U 58,200
RL1S 3/28/2008 5 U 9,560 5 U 10 U 4,780 20 U 14,300
RL1S 12/19/2007 5 U 7,250 5 U 10 U 3,500 20 U 13,300
RL1S 9/12/2007 5 U 15,500 5 U 10 U 7,970 20 U 131,000
RL1S 6/6/2007 5 U 17,500 5 U 10 U 8,950 20* U 114,000
RL1S 3/8/2007 5 U 13,000 5 U 10 U 6,230 20 U 21,600
RL1S 12/20/2006 5 U 9,900 5 U 10 U 4,700 20* U 15,700
RL1S 3/25/2006 5 U 17,800 5 U 10 U 8,500 20 U 54,800
RL1S 3/9/2006 5 U 10,100 5 U 10 U 4,860 20 U 15,800
RL1S 12/28/2005 5 U 12,200 5 U 10 U 5,860 20 U 13,700
RL1S 9/15/2005 5 U 17,900 5 U 10 U 8,750 20 U 108,000
RL1S 6/22/2005 5 U 17,800 5 U 10 U 8,450 20 U 60,200
RL1S 3/10/2005 5 U 14,400 5 U 10 U 6,840 20 U 48,800
RL1S 11/5/2004 5 U 11,800 5 U 10 U 5,830 20 U 42,200
RL1S 6/25/2004 5 U 15,600 5 U 10 U 7,570 20 U 62,000
RL1S 3/11/2004 5 U 10,400 5 U 10 U 5,040 20 U 26,200
RL2D 12/20/2010 2.03 57,600 2 U 2 U 33,300 2.07 538,000
RL2D 9/22/2010 1.63 65,400 2 U 2 U 32,100 2 U 429,000
RL2D 6/25/2010 1.19 74,800 2 U 2 U 36,000 2 U 272,000
RL2D 12/17/2009 2.99 61,900 2 U 2 U 30,200 4.5 759,000
RL2D 9/3/2009 2.79 64,000 2 U 2 U 30,800 3.99 624,000
RL2D 6/25/2009 1.18 74,500 2 U 2 U 37,200 1.65 388,000
RL2D 3/26/2009 2.19 58,300 2 U 2 U 28,800 3.27 551,000
RL2D 6/27/2008 5 U 66,700 5 U 10 U 34,700 20 U 283,000
RL2D 3/28/2008 5 U 65,700 5 U 10 U 35,200 20 U 396,000
RL2D 12/19/2007 5 U 55,900 5 U 10 U 30,400 20 U 596,000
RL2D 9/12/2007 5 U 57,300 5 U 10 U 287,000 20 U 457,000
RL2D 6/5/2007 5 U 72,800 5 U 10 U 35,300 20* U 224,000
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 'Chromium, 1Copper, Magnesium, Nickel, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL2D 3/7/2007 5 U 68,200 5 U 10 U 33,200 20 U 457,000
RL2D 12/21/2006 5 U 59,800 5 U 10 U 28,500 20* U 479,000
RL2D 3/25/2006 5 U 75,900 5 U 10 U 36,900 20 U 254,000
RL2D 3/9/2006 5 U 59,100 5 U 10 U 29,200 20 U 431,000
RL2D 12/28/2005 5 U 56,200 5 U 10 U 29,100 20 U 462,000
RL2D 9/15/2005 5 U 63,300 5 U 10 U 30,900 20 U 408,000
RL2D 6/22/2005 5 U 72,200 5 U 10 U 34,800 20 U 254,000
RL2D 3/10/2005 5 U 65,800 5 U 10 U 32,600 20 U 288,000
RL2D 6/25/2004 5 U 52,100 5 U 10 U 27,800 20 U 514,000
RL2D 3/11/2004 5 U 47,100 5 U 10 U 25,100 20 U 558,000
RL2S 12/20/2010 60.8 6,470 63.1 10 U 2,820 18.4 4,290,000
RL2S 9/22/2010 47.6 6,010 124 40 U 2,540 85.6 3,210,000
RL2S 6/25/2010 9.12 6,980 12.2 2 U 2,890 8.83 3,410,000
RL2S 12/17/2009 55.1 9,480 233 2 U 3,660 4.7 3,690,000
RL2S 9/3/2009 10.8 7,480 8.29 4 U 3,020 2.5 3,260,000
RL2S 6/25/2009 50 U 1,370 10 U 10 U 549 50 U] 2,820,000
RL2S 3/26/2009 51.7 8,380 93.6 20 U 2,690 86.3 3,640,000
RL2S 6/27/2008 39.4 6,140 85 11 2,830 61 2,800,000
RL2S 3/28/2008 15.9 2,690 42.3 10 U 769 29 1,220,000
RL2S 12/28/2007 43 7,860 106 20 U 3,010 74 2,790,000
RL2S 9/11/2007 32.6 6,740 55 10 U 1,970 40.3 2,060,000
RL2S 6/6/2007 333 5,300 65 10 U 1,640 51* 2,490,000
RL2S 3/9/2007 36 6,500 76 20 U 1,540 57 2,460,000
RL2S 12/21/2006 27.4 8,010 94.7 16 2,600 78* 3,120,000
RL2S 3/24/2006 26.9 5,610 52.1 10 U 1,820 47 1,810,000
RL2S 3/9/2006 21 5,150 429 10 U 1,560 36 1,550,000
RL2S 12/28/2005 38 6,210 115 10 U 2,570 89 3,630,000
RL2S 9/15/2005 64 6,600 99.1 10 U 2,740 124 5,160,000
RL2S 6/22/2005 56 6,760 155 20 U 2,860 135 4,870,000
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 'Chromium, 1Copper, Magnesium, Nickel, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL2S 3/10/2005 58.7 8,310 101 10 U 4,350 121 5,610,000
RL2S 6/25/2004 31.7 5,410 76.2 10 U 2,070 67 2,790,000
RL2S 3/11/2004 46.1 5,950 121 10 U 2,140 110 3,780,000
RL3D 12/20/2010 1 U 77,600 2 U 2 U 40,300 2 U 28,800
RL3D 9/23/2010 1 U 99,400 2 U 2 U 51,800 2 U 30,300
RL3D 6/25/2010 1 U 104,000 2 U 2 U 52,400 2 U 32,400
RL3D 12/18/2009 1 U 79,600 2 U 2 U 50,500 2 U 30,500
RL3D 9/4/2009 1 U 101,000 2 U 2 U 54,500 1 U 32,100
RL3D 6/26/2009 1 U 95,600 2 U 2 U 51,800 1 U 34,900
RL3D 3/27/2009 1 U 95,600 2 U 2 U 46,400 1.64 29,900
RL3D 10/1/2008 5 U 109,000 5 U 10 U 53,700 20 U 30,400
RL3D 6/26/2008 5 U 104,000 5 U 10 U 53,200 20 U 34,200
RL3D 12/19/2007 5 U 111,000 5 U 10 U 59,800 20 U 31,600
RL3D 9/11/2007 5 U 108,000 5 U 10 U 53,300 20 U 29,000
RL3D 6/6/2007 5 U 108,000 5 U 10 U 54,400 20* U 29,100
RL3D 3/7/2007 5 U 122,000 5 U 10 U 60,800 20 U 31,900
RL3D 12/21/2006 5 U 115,000 5 U 10 U 56,100 20* U 31,500
RL3D 3/24/2006 5 U 120,000 5 U 10 U 58,800 20 U 31,800
RL3D 3/9/2006 5 U 111,000 5 U 10 U 54,600 20 U 31,100
RL3D 12/28/2005 5 U 109,000 5 U 10 U 56,300 20 U 32,500
RL3D 9/15/2005 5 U 115,000 5 U 10 U 55,800 20 U 30,600
RL3D 6/22/2005 5 U 119,000 5 U 10 U 57,800 20 U 32,000
RL3D 3/10/2005 5 U 114,000 5 U 10 U 57,400 20 U 31,100
RL3D 6/25/2004 5 U 112,000 5 U 10 U 57,500 20 U 30,400
RL3D 3/11/2004 5 U 111,000 5 U 10 U 55,500 20 U 32,600
RL3S 12/16/2010 1.53 38,600 2 U 2 U 3,340 U 154,000
RL3S 9/23/2010 1.65 29,200 2 U 2 U 13,300 U 158,000
RL3S 6/24/2010 2.74 27,000 2 U 2 U 12,800 2 U 210,000
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 'Chromium, 1Copper, Magnesium, Nickel, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL3S 12/18/2009 1 U 29,700 2 U 2 U 12,100 2 U 91,200
RL3S 9/4/2009 2.75 29,300 2.33 2 U 14,500 1.26 354,000
RL3S 6/26/2009 1.52 28,500 2 U 2 U 13,600 1 U 201,000
RL3S 3/27/2009 1.18 27,100 2 U 2 U 12,700 1.36 189,000
RL3S 6/27/2008 7.4 24,900 5 U 10 U 11,400 20 U 158,000
RL3S 12/19/2007 5 U 28,400 5 U 10 U 14,200 20 U 136,000
RL3S 9/11/2007 5 U 20,600 5 U 10 U 10,600 20 U 281,000
RL3S 6/5/2007 5 U 20,200 5 U 10 U 10,000 20* U 203,000
RL3S 3/8/2007 5 U 33,800 5 U 10 U 16,500 20 U 174,000
RL3S 12/20/2006 5 U 32,300 5 U 10 U 15,100 20* U 171,000
RL3S 3/25/2006 5 U 24,500 5 U 10 U 11,200 20 U 124,000
RL3S 3/9/2006 5 U 27,800 5 U 10 U 12,500 20 U 125,000
RL3S 12/28/2005 5 U 23,200 5 U 10 U 10,100 20 U 81,200
RL3S 9/15/2005 5.2 29,900 14.2 10 U 14,100 20 U 515,000
RL3S 6/22/2005 5 U 28,200 7.6 10 U 13,200 20 U 324,000
RL3S 3/10/2005 5 U 29,400 5 U 10 U 13,200 20 U 235,000
RL3S 6/25/2004 5 U 26,000 5 U 10 U 12,700 20 U 256,000
RL3S 3/11/2004 5 U 33,100 11.4 10 U 17,100 20 U 393,000
RLAD 12/16/2010 1 U 53,800 2 U 2 U 24,800 2 U 23,600
RLAD 9/22/2010 1 U 50,200 2 U 2 U 23,700 2 U 23,900
RLAD 6/24/2010 1 U 50,500 2 U 2 U 23,800 2 U 23,800
RLAD 12/17/2009 1 U 59,900 2 U 2 U 26,100 2 U 25,800
RLAD 9/3/2009 1 U 56,800 2 U 2 U 27,100 1.72 25,500
RL4D 6/25/2009 1 U 57,700 2 U 2 U 27,200 1 U 30,400
RL4D 3/26/2009 1 U 54,700 2 U 2 U 25,000 1.1 24,500
RL4AD 6/19/2008 5 U 51,000 5 U 10 U 25,300 20 U 22,400
RL4AD 3/28/2008 5 U 53,200 5 U 10 U 26,500 20 U 23,700
RLAD 12/28/2007 5 U 55,000 5 U 10 U 27,100 20 U 22,600
RLAD 9/11/2007 5 U 51,200 5 U 10 U 24,000 20 U 20,400
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Table A-2

Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 'Chromium, 1Copper, Magnesium, Nickel, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RLAD 6/5/2007 5 U 47,200 5 U 10 U 22,100 20* U 18,500
RLAD 3/8/2007 5 U 49,600 5 U 10 U 23,000 20 U 23,200
RLAD 12/21/2006 5 U 44,600 5 U 10 U 20,500 20* U 22,400
RL4D 3/24/2006 5 U 40,600 5 U 10 U 18,500 20 U 16,200
RL4AD 3/9/2006 5 U 39,400 5 U 10 U 17,800 20 U 16,200
RLAD 12/28/2005 5 U 35,900 5.3 10 U 16,800 20 U 18,500
RLAD 9/15/2005 5 U 39,700 5 U 10 U 18,000 20 U 15,800
RLAD 6/22/2005 5 U 39,700 5 U 10 U 17,800 20 U 16,000
RL4AD 3/10/2005 5 U 38,600 5 U 10 U 17,600 20 U 15,500
RL4D 6/24/2004 5 U 39,900 5 U 10 U 18,300 20 U 15,900
RL4D 3/11/2004 5 U 38,400 5 U 10 U 18,300 20 U 16,200
RL4S 12/17/2010 1.29 39,200 2 U 2 U 21,500 2 U 46,400
RL4S 9/22/2010 1.24 36,100 2 U 2 U 19,000 2 U 35,900
RL4S 6/25/2010 1.49 39,000 2 U 2 U 20,100 2 U 42,000
RL4S 12/17/2009 1.29 44,800 2 U 2 U 23,000 2.24 66,100
RL4S 9/3/2009 1.26 50,200 2 U 2 U 26,600 2.86 52,900
RL4S 6/25/2009 1 U 53,000 2 U 2 U 27,800 5 63,200
RL4S 3/27/2009 1.03 43,400 2 U 2 U 25,000 4.37 96,600
RL4S 6/20/2008 5 U 41,500 5 U 10 U 23,100 20 U 42,100
RL4S 3/28/2008 5 U 42,900 5 U 10 U 25,100 20 U 64,400
RL4S 12/21/2007 5 U 42,800 5 U 10 U 25,100 20 U 43,900
RL4S 9/12/2007 5 U 39,200 5 U 10 U 20,300 20 U 36,200
RL4S 6/6/2007 5 U 36,500 5 U 10 U 19,200 20* U 35,400
RL4S 3/8/2007 5 U 38,900 5 U 10 U 20,100 20 U 40,000
RL4S 12/21/2006 5 U 32,600 5 U 10 U 17,000 20* U 35,900
RL4S 3/24/2006 5 U 29,600 5 U 10 U 14,900 20 U 30,200
RL4S 3/9/2006 5 U 25,300 5 U 10 U 13,300 20 U 27,100
RL4S 12/28/2005 5 U 23,600 5 U 10 U 12,600 20 U 26,700
RL4S 9/15/2005 5 U 25,400 5 U 10 U 13,200 20 U 25,900
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Table A-2
Historical Groundwater Metals Results for the Closed BMP Area: 2004 to 2010

Arsenic, Dissolved Calcium, 1Chromium, 1Copper, Magnesium, 1Nicke|, Dissolved Sodium,
Location ID | Sample Date (ng/L) Dissolved (ug/L) | Dissolved (ug/L) | Dissolved (ug/L)| Dissolved (ug/L) (ng/L) Dissolved (pg/L)
RL4S 6/24/2005 5 U 24,700 5 U 10 U 12,600 20 U 24,900
RL4S 3/10/2005 5 U 23,900 5 U 10 U 12,400 20 U 24,200
RL4S 6/24/2004 5 U 21,600 5 U 10 U 11,400 20 U 23,400
RL4S 3/11/2004 5 U 20,700 5 U 10 U 11,300 20 U 24,300
RL5 9/3/2009 1 U 9,830 2 U 15.6 4,410 5.32 125,000
RL5 6/24/2009 1 U 10,200 2 U 22.2 4,530 5.21 137,000
RL5 3/25/2009 1 U 8,930 2 U 26.2 3,960 5.34 136,000
RL5 10/2/2008 5 U 9,480 5 U 16 4,100 20 U 127,000
RL5 6/26/2008 5 U 7,810 5 U 17 3,560 20 U 124,000
RL5 3/27/2008 5 U 7,050 5 U 25 3,070 20 U 113,000
RL5 12/21/2007 5 U 6,440 5 U 22 2,750 20 U 105,000
RL5 9/11/2007 5 U 7,260 5 U 25.9 3,260 20 U 116,000
RL5 6/5/2007 5 U 6,770 5 U 33 2,940 20* U 109,000
RL5 3/8/2007 5 U 4,560 5 U 61 1,930 20 U 82,000
RL5 12/19/2006 5 U 5,740 5 U 47 2,350 20* U 93,100
RL5 3/25/2006 5 U 13,800 5 U 42 5,860 20 U 159,000
RL5 3/9/2006 5 U 5,210 5 U 42 2,140 20 U 96,600
RL5 12/28/2005 5 U 7,210 5 U 21 3,110 20 U 124,000
RL5 9/15/2005 5 U 11,300 5 U 18 U 4,860 20 U 143,000
RL5 6/22/2005 5 U 11,600 5 U 30 5,020 20 U 155,000
RL5 3/10/2005 5 U 15,100 5 U 20 6,530 20 U 171,000
RL5 6/25/2004 5 U 8,180 5 U 29 3,480 20 U 120,000
RL5 3/11/2004 5 u 5,330 5 u 45.8 2,180 20 u 93,200
Notes:

*Nickel data from December 2006 and June 2007 was designated Total Metals on the laboratory report. These values seem to be consistent with the Dissolved Metals data
suggesting the Total Metals label may have been a typo.
1 = February 4, 2014 update — Result values for chromium, copper, and nickel should be regarded as overestimates of actual concentrations due to method interference
(see Appendix E).
U = Not Detected; J = Estimated Value

ug/L= microgram per liter
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Table A-3

Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID |Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°c) pH (nS/cm)

R1D 3/23/2004 0.02 0.01 U 16.2 6.23 1,968
R1D 6/25/2004 0.4 15.3 1,620
R1D 9/20/2004 6.639

R1D 11/5/2004 0.5

R1D 3/10/2005 124 0.01 U 0.03 0.01 U 0.5 15 6.61 1,925
R1D 6/23/2005 118 0.01 U 0.04 0.01 U 0.6 0.2 U 14 6.62 1,919
R1D 9/15/2005 117 0.01 U 0.04 0.02 0.6 14.4 6.64 1,855
R1D | 12/28/2005 112 0.01 U 0.03 0.008 J 0.6 0.4 U 13.2 6.51 2,090
R1D 3/9/2006 112 0.03 0.07 0.03 0.4 0.4 U 12.4 6.39 1,996
R1D 3/25/2006 90 0.01 U 0.04 0.01 U 0.4

R1D 5/25/2006 90 U 0.04 U 14.1 6.43 1,802
R1D 9/28/2006 104 0.01 U 0.03 0.01 U 0.6 18.1 6.76 1,848
R1D | 12/14/2006 110 0.00001 (U 0.03 0.03 1 10.1 6.92 1,992
R1D 3/8/2007 113 0.01 U 0.02 13 7.06 1,950
R1D 6/6/2007 123 0.01 U 0.03 13 6.62 1,912
R1D 9/11/2007 111 0.01 U 0.01 1.76 17.7 7.01 1,893
R1D | 12/28/2007 116 0.01 U 0.04 0.01 U 1 11.5 6.7 1,976
R1D 3/21/2008 10.3 6.6 2,100
R1D 6/19/2008 113 0.1 U 0.04 0.01 0.2 0.2 19.3 6.52 1,982
R1D 9/26/2008 120 0.01 U 0.03 0.01 0.6 16 6.76 2,030
R1D 3/26/2009 118 0.0368 0.005 U 0.65 13.4 6.45 1,921
R1D 6/23/2009 14.2 6.55 2,090
R1D 9/2/2009 125 0.0241 0.0075 0.52 23.5 6.95

R1D | 12/17/2009 116 0.034 0.0074 0.5 12.8 6.6 1,883
R1D 3/24/2010 109 0.005 U| 0.0243 0.0052 0.61 13.6 6.29 2,120
R1D 6/25/2010 116 0.005 u| 0.0207 0.0055 0.53 14 6.52 2,030
R1D 9/23/2010 120 0.0166 0.0241 0.005 U 0.51 14.4 6.59 2,100
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Table A-3

Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID | Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°C) pH (nS/cm)
RID | 12/16/2010 125 | | 00154 | | 00344 | | 00062 | 063 | |
R1S 3/23/2004 0.03 0.01 u 15.5 5.72 507
R1S 6/25/2004 37 14.4 6.21 625
R1S 9/20/2004 7.28
R1S 11/5/2004 38.5
R1S 3/10/2005 3.2 0.01 u 0.06 0.01 u 31.7 13.1 7.31 374
R1S 6/23/2005 2.2 0.01 u 0.07 0.01 u 29.1 0.2 u 14 7.33 437
R1S 9/15/2005 2.2 0.01 u 0.05 0.01 u 24 16.1 7.16 396
R1S 12/28/2005 1.6 0.01 u 0.04 0.01 u 30.8 0.6 11.5 7.16 455
R1S 3/9/2006 14 0.005 J 0.06 0.008 J 24.3 0.4 u 11.5 6.96 446
R1S 3/25/2006 1.6 0.01 u 0.04 0.01 U 25.1
R1S 5/25/2006 1.6 u 0.04 u 25.1 13.6 6.98 391
R1S 9/28/2006 1.2 0.01 u 0.07 0.01 u 22.1 19.9 7.16 350
R1S 12/14/2006 1.6 u 0.05 0.01 30.2 12.2 7.49 490
R1S 12/21/2006 1.6 0.00001 |U 0.05 0.01 30.2
R1S 3/8/2007 1.5 0.01 u 0.01 u 10.4 7.63 524
R1S 6/6/2007 2.9 0.01 u 0.01 u 12.9 7.4 352
R1S 9/12/2007 2.4 0.01 u 0.01 u 35.8 19.5 7.66 453
R1S 12/28/2007 2.4 0.01 u 0.04 0.01 u 43.9 11.4 7.01 536
R1S 3/21/2008 9.4 7.68 595
R1S 6/20/2008 3.6 0.1 u 0.03 0.01 u 30.3 4.7 14.2 7.55 432
R1S 9/26/2008 5.3 0.01 u 0.06 0.01 u 315 16.2 7.43 406
R1S 3/25/2009 2.2 0.0441 0.005 u 27.9 11.4 6.76 459
R1S 6/24/2009 3.35 0.0346 0.0078 23.9 15.3 7.4 600
R1S 9/2/2009 4.08 0.0516 0.005 u 23.1 29.5 7.71
R1S 12/17/2009 2.16 0.0591 0.0082 26.7 13.1 7.12 380
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Table A-3

Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID  [Sample Date|  (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) [ Sulfate (mg/L) (°C) pH (uS/cm)
R1S 3/24/2010 2.15 0.005 U 0.024 0.005 U 28.8 11.6 6.75 490
R1S 6/24/2010 3.19 0.0127 0.027 0.0128 28.5 12.7 7.18 413
R1S 9/23/2010 4.57 0.0051 0.048 0.0052 24.4 15.7 6.81 431
R1S 12/16/2010 2.89 0.005 Ul 0.0279 0.005 U 35.9
R2 3/23/2004 7.4 0.23 0.007 J 1.7 0.5 13 6.51 497
R2 6/30/2004 6.6 0.01 U 0.01 U 0.3 0.2 U 18 6.853
R2 9/24/2004 16 6.508
R2 3/10/2005 7.7 0.01 U 0.005 0.01 U 0.3 12.2 6.67 402
R2 6/24/2005 7.2 0.01 U 0.005 J 0.01 U 0.3 0.5 15 6.54 430
R2 9/15/2005 7.2 0.01 U 0.01 U 0.01 U 0.4 13.8 6.78 413
R2 12/28/2005 1.5 0.01 U 0.008 J 0.01 U 0.3 0.3 10.2 6.37 400
R2 3/9/2006 7.3 0.009 J 0.009 J 0.01 U 0.4 0.4 U 9.8 6.47 471
R2 5/24/2006 6 0.01 U 0.01 U 0.01 U 0.4 11.9 6.43 486
R2 9/28/2006 7.1 0.01 U 0.01 0.01 U 0.5 16.5 6.67 420
R2 12/20/2006 6.9 0.00001 |U 0.01 U 0.01 0.4 7.9 6.61 486
R2 3/8/2007 7.2 0.01 U 0.02 U 9.1 6.57 464
R2 6/6/2007 6.9 0.01 U 0.01 U 10.6 6.77 345
R2 9/12/2007 6.7 0.01 U 0.01 3.38 6.7 522
R2 12/31/2007 6.9 0.01 U 0.01 U 0.01 U 0.2 8.6 6.71 490
R2 3/28/2008 6.3 0.01 U 0.01 U 0.01 U 0.4 9.6 6.7 421
R2 6/19/2008 6 0.1 U 0.01 U 0.01 U 0.4 0.4 13.6 7.1 458
R2 3/25/2009 6.52 0.0129 0.005 U 0.58 11.8 7 539
R2 6/25/2009 6.46 0.005 U 0.005 U 0.5 13.6 6.56 430
R2 9/4/2009 8.03 0.0098 0.005 U 0.5 16.6 6.76
R2 12/17/2009 6.84 0.0056 0.0054 0.51 10.9 6.4 375
R2 3/24/2010 6.25 0.005 U 0.005 U 0.005 U 0.75 9.7 6.21 440
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Table A-3
Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID | Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°C) pH (nS/cm)
R2 6/23/2010 5.84 0.0208 0.005 U 0.005 U 0.73 11.4 6.36 356
R2 9/24/2010 6.75 0.0102 0.0055 0.005 U 0.59 12.6 6.41 465
R2 12/17/2010 7.16 0.005 U 0.005 U 0.005 U 0.67
R3' 3/23/2004 55 0.4 166 2,560 263 16.9 8.12 2,630
R3 6/25/2004 2,510 14.9 7.78 22,900
R3 9/23/2004 10.291
R3 11/5/2004 2,050
R3' 3/10/2005 69 0.3 282 11.7 2,460 14.9 10.37 30,400
R3' 6/23/2005 61 0.06 251 13.2 2,550 274 15 10.29 26,700
R3' 9/15/2005 65 0.02 363 12.1 2,450 15.9 10.43 28,000
R3' 12/28/2005 85 0.6 235 9.2 2,400 262 12.9 10.48 28,300
R3' 3/9/2006 0.43 319 9.7 2,510 254 12 10.23 27,000
R3' 3/24/2006 69 0.34 187 10.1 2,460
R3' 5/24/2006 69 0.34 187 10.2 2,460 12.6 10.19 26,300
R3' 9/28/2006 84 0.9 253 10.2 2,310 16.8 10.3 26,200
R3' 12/14/2006 56 0.07 266 10.1 2,540 10.8 10.42 26,000
R3' 3/8/2007 81 15 10.1 11.9 10.27 26,700
R3' 6/5/2007 0.5 1 11.8 14.7 10.33 24,200
R3' 9/11/2007 53 1.2 10.6 2,380 18.1 10.2 24,800
R3' 12/31/2007 86 0.01 241 9 2,070 115 10.11 26,900
R3 3/21/2008 10.5 10.31 26,000
R3' 6/19/2008 57 1.2 222 10.1 2,390 217 14.6 10.36 25,300
R3' 3/26/2009 68.5 0.379 288 2,250 13.7 10.17 230
R3' 6/25/2009 58.4 R 257 2,130 15.7 9.69 26,200
R3' 9/2/2009 61.3 R 179 2,160 25.3 10.23
R3' 12/18/2009 249 0.236 229 2,080 12.7 10.39 21,900
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Table A-3
Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity

ID Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°C) pH (uS/cm)
R3 3/26/2010 13 9.59 26,100
R3! 6/25/2010 R 0.032 112 40.3 2,080 145 10.18 25,900
R3! 9/22/2010 66 0.0251 28.8 51.8 2,080 153 14.8 10.07 25,000
R3! 12/17/2010 61 0.0648 335 30.5 2,100

R4D 3/23/2004 10.7 0.03 0.01 U 1.8 0.2 U 16 6.62 1,218
R4D 6/25/2004 13 1,326
R4D 9/20/2004 6.67
R4D 11/5/2004 1.3
R4D 3/10/2005 10.6 0.01 U 0.03 0.01 U 1.5 14.7 6.67 1,340
R4D 6/23/2005 9.6 0.01 U 0.03 0.01 U 1.5 0.2 U 15 6.71 1,338
R4D 9/15/2005 10.3 0.01 U 0.03 0.01 U 1.6 14.1 6.75 1,276
R4D 12/28/2005 3.9 0.01 U 0.03 0.01 U 1.7 0.4 U 13 6.57 1,380
R4D 3/9/2006 10.2 0.01 0.07 0.01 U 1.7 0.4 U
R4D 3/25/2006 8.1 0.01 U 0.03 0.01 U 1.4
R4D 5/25/2006 8.1 U 0.03 U 14 13.8 6.49 1,231
R4D 9/28/2006 11 0.01 U 0.03 0.01 1.7 15.9 6.84 1,266
R4D 12/14/2006 8.8 0.02 0.04 0.02 1.9 12.6 6.71 1,375
R4D 12/21/2006 8.8 0.00002 0.04 0.02 1.9
R4D 3/9/2007 9.3 0.01 U 0.02 11.2 7.07 1,357
R4D 6/6/2007 9 0.01 U 0.01 U 13.6 6.78 1,234
R4D 9/11/2007 9.7 0.01 U 0.01 1.65 18.6 6.91 1,273
R4D 12/28/2007 10.1 0.01 U 0.03 0.01 U 1.7 11 6.81 1,303
R4D 3/21/2008 12.5 6.69 1,410
R4D 6/19/2008 9 0.1 U 0.03 0.01 1.6 0.2 U 15.8 6.72 1,275
R4D 9/26/2008 104 0.01 U 0.03 0.02 1.7 15.2 6.8 1,338
R4D 3/26/2009 0.5 U 0.0296 0.005 U 1.84 13.1 6.63 1,250
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Table A-3
Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID | Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°C) pH (nS/cm)
R4D 6/24/2009 9.94 0.0279 0.005 U 1.22 14.7 6.43 1,380
R4D 9/3/2009 10.2 0.0294 0.0082 1.69 23.7 6.83
R4D 12/17/2009 11.2 0.0274 0.0082 1.6 17.8 6.67 1,184
R4D 3/24/2010 131 6.3 1,440
R4D 6/24/2010 9.78 0.005 U 0.0211 0.0053 1.59 14.8 6.53 1,400
R4D 9/24/2010 12 R 0.0226 0.005 U 1.68 13.6 6.62 1,349
R4D 12/16/2010 13.2 0.0362 0.0281 0.005 U 1.63
R4S 3/23/2004 13 0.008 J 16.6 5.86 1,840
R4S 6/25/2004 7.8 14.9 6.38 1,863
R4S 9/20/2004 6.895
R4S 11/3/2004 8.5
R4S 3/5/2005
R4S 3/10/2005 10.9 0.01 u 0.03 0.007 J 8.5 15.7 7.02 2,110
R4S 6/23/2005 9.6 0.01 u 0.04 0.01 u 8.1 0.2 u 15 6.91 1,922
R4S 9/15/2005 10.1 0.01 u 3.9 0.02 9.5 14.3 7.12 1,999
R4S 12/28/2005 3.2 0.01 u 0.04 0.008 J 10.6 0.4 u 13.2 6.96 2,130
R4S 3/9/2006 10 0.04 0.06 0.02 7.7 0.4 U 11.9 6.7 1,859
R4S 3/24/2006 10.3 0.01 U 0.03 0.01 6
R4S 5/24/2006 10.3 u 0.03 0.01 6 12.9 6.75 1,704
R4S 9/28/2006 11 0.01 U 0.03 0.01 9.9 15.1 6.93 1,861
R4S 12/20/2006 8 0.00003 0.04 0.02 9.6 10.7 7.12 2,030
R4S 3/8/2007 9.4 0.01 u 0.03 11.8 7.53 1,888
R4S 6/6/2007 9.3 0.01 u 0.02 12.7 6.85 1,710
R4S 9/11/2007 10 0.01 u 0.02 8.3 17 7.14 1,952
R4S 12/28/2007 9.9 0.01 u 0.03 0.01 11.3 10.9 6.75 1,940
R4S 3/21/2008 10.9 6.84 2,100
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Table A-3

Historical Groundwater Monitoring Results for the Former SPL Area: 2004 to 2010

Cyanide,
Weak Acid Specific
Location Chloride, total | Cyanide, free | Cyanide, total | Dissociable Fluoride Temperature conductivity
ID | Sample Date (mg/L) (mg/L) (mg/L) (WAD; mg/L) (mg/L) Sulfate (mg/L) (°C) pH (nS/cm)
R4S 6/20/2008 9.6 0.1 U 0.03 0.02 8.9 0.2 U 154 6.81 1,781
R4S 9/26/2008 195 7.42 2,040
R4S 3/26/2009 10.1 0.0354 0.005 U 9.73 14.8 6.89 1,774
R4S 6/24/2009 12.8 0.334 0.0154 16.7 21.7 6.86 2,100
R4S 9/2/2009 0.5 U 0.173 0.0096 12.9 27.6 7.15
R4S 12/17/2009 11.5 0.0417 0.0099 11.1 13.3 6.78 1,724
R4S 3/24/2010 9.73 0.005 U 0.0261 0.007 7.2 12.1 6.41 1,800
R4S 6/25/2010 9.54 0.0093 0.0455 0.0085 7.24 13 6.8 1,760
R4S 9/24/2010 12 0.0102 0.0291 0.005 U 9.62 14.1 6.65 1,875
R4S 12/20/2010 12.2 0.0082 0.0327 0.0054 8.86
Notes:

1 = Free and WAD Cyanide results for Location ID R-3 have been been swapped due to a laboratory database discrepancy (apparent column transposition) with the tabulated
data that could not be verified with the original laboratory reports (unavailable at the time of publication).

J = estimated value
U = not detected

R = sample result rejected (quality assurance/quality control)

°C = degrees Celsius

uS/cm = microSiemen per centimeter

mg/L= milligram per liter
SPL = Spent Pot Liner
WAD = weak acid dissociable
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Table A-4
Historical Groundwater Metals Results for the Former SPL Area: 2004 to 2010

Arsenic, 1Chromium, 1Copper, Magnesium, 1Nicke|, Sodium,
Location Dissolved Calcium, Dissolved Dissolved Dissolved Dissolved Dissolved
ID Sample Date (ne/L) Dissolved (pg/L) (ne/L) (ne/L) (ne/L) (ne/L) (ne/L)
R1D 12/28/2005 5 |u[ 118000 | 5 [u 10 [u] 63600 | 20 [u] 129,000 |
R1S 12/28/2005 5 ul 12,700 5 u 10 ul 4840 20 u| 104,000
R1S 3/25/2009 1 ul 12,000 2 u ul 4720 1 ul 79,900
R1S 6/24/2009 1 ul 13,200 2 u ul 5,120 u| 88,300
R1S 9/2/2009 1 ul 14,100 2 u ul 5,500 ul 91,800
R2 6/30/2004 5 u 10 ul 16,500 31,200
R2 12/28/2005 5 ul 30,200 5 u 10 ul 14,000 20 ul 31,400
R2 3/25/2009 1 ul 27,400 2 u 12,400 1 ul 28900
R2 6/25/2009 1 ul 32,600 2 u ul 14,100 1 ul 32300
R2 9/4/2009 1.25 34,200 2 u ul 15,500 2.14 29,700
R3 | 12/28/2005 85 | | 447 | 2322 [ | 20 Jul 332 | 102 || 8590 |
R4D | 12/28/2005 5 lu| 74200 | 5 [ul] 10 |ul 42700 | 20 |u] 113000 |
Ras | 12/28/2005 | 5 [u| 85100 | s2 || 10 |ul 41900 | 20 [u] 368000 |
Notes:

J = estimated value

U = not detected

pg/L = microgram per liter
SPL = Spent Pot Liner

1 = February 4, 2014 update — Result values for chromium, copper, and nickel should be regarded as overestimates of actual concentrations due to method

interference (see Appendix E).
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ATTACHMENT B
GROUNDWATER DATA COLLECTED DURING
QUARTERLY MONITORING EVENTS SINCE 2011

BY MILLENNIUM BULK TERMINALS -
LONGVIEW, LLC




Table B-1
Groundwater Field Sampling Parameters for the Closed BMP Area: 2011 to Current

Volume Purged Specific Conductance | Temperature [ Turbidity at Start of Turbidity at End of
Location ID Date Sample ID (liters) pH (1S/cm) (°c) Sampling, NTU Sampling, NTU
RL-1S 3/2/2011 MBT-030211-08 3.5 5.82 234 9.47 43.2 345
RL-1S 5/10/2011 MBT-051011-08 3.2 5.75 373 9.93 429 89.0
RL-1S 7/27/2011 MBT-072711-15 6.5 4.12 366 11.47 19.7 17.7
RL-1S 10/6/2011 RL-1S-100611 4.0 6.34 410 12.13 8.89 17.3
RL-1S 1/12/2012 MBT-011212-15 9.5 7.38 244 8.54 80.3 24.8
RL-1S 4/5/2012 BMP-040512-07 9.5 7.98 176 9.16 41.4 52.3
RL-1S 7/12/2012 BMP-071212-07 6.6 4.96 273 11.83 18.4 20.2
RL-1S 10/4/2012 BMP-100412-01 19 6.40 313 12.30 83.3 15.9
RL-1S 2/13/2013 BMP-021313-06 4.7 6.11 206 10.85 18.4 18.9
RL-1S 4/24/2013 BMP-042413-07 4.7 5.85 175 10.06 9.7 9.4
RL-1S 7/17/2013 BMP-071713-06 4.7 5.61 248 11.51 59.7 32.9
RL-1D 3/3/2011 MBT-030311-13 18.2 6.55 1367 10.67 >1000 >1000
RL-1D 5/10/2011 MBT-051011-09 20.9 6.45 1324 11.09 >1000 >1000
RL-1D 7/26/2011 MBT-072611-08 19.0 6.27 1352 12.45 >1000 >1000
RL-1D 10/6/2011 RL-1D-100611 20.8 6.65 1268 12.40 354 61.9
RL-1D 1/11/2012 MBT-011112-08 17.0 7.34 1077 9.29 706 134
RL-1D 4/4/2012 BMP-040412-05 18.9 8.34 967 10.09 80.3 93.8
RL-1D 2/13/2013 BMP-021313-07 13.3 6.53 1318 10.85 >1000 53.7
RL-1D 4/24/2013 BMP-042413-08 15.1 6.47 1346 10.42 377.30 >1000
RL-1D 7/17/2013 BMP-071713-07 15.1 6.27 1321 11.87 161.00 114.0
RL-2S 3/4/2011 MBT-030411-17 24.6 9.86 6984 10.32 7.75 6.35
RL-2S 5/11/2011 MBT-051111-18 7.6 9.56 5241 10.79 2.86 17.1
RL-2S 7/27/2011 MBT-072711-16 6.5 9.65 6116 11.95 6.94 7.59
RL-2S 10/6/2011 RL-2S-100611 8.5 9.68 5470 13.03 5.54 6.75
RL-2S 1/12/2012 MBT-011212-16 5.7 10.56 7099 8.91 135 125
RL-2S 4/5/2012 BMP-040512-11 8.0 8.49 3246 10.39 25.7 27.8
RL-2S 7/12/2012 BMP-071212-09 6.0 9.53 5193 12.90 13.8 12.8
RL-2S 10/4/2012 BMP-100412-05 6.6 9.37 3250 13.04 22.0 6.36
RL-2S 2/13/2013 BMP-021313-08 5.7 9.10 5500 10.86 31 6.4
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Table B-1

Groundwater Field Sampling Parameters for the Closed BMP Area: 2011 to Current

Volume Purged Specific Conductance | Temperature [ Turbidity at Start of Turbidity at End of
Location ID Date Sample ID (liters) pH (1S/cm) (°c) Sampling, NTU Sampling, NTU
RL-2S 4/24/2013 | BMP-042413-10 5.7 9.75 4435 11.26 41.7 6.92
RL-2S 7/17/2013 | BMP-071713-08 5.7 9.38 7259 12.02 4.3 247
RL-2D 3/3/2011 MBT-030311-12 2.6 6.92 4308 14.48 10.9 9.86
RL-2D 5/11/2011 | MBT-051111-17 49.4 6.64 2366 11.20 2.60 2.86
RL-2D 7/26/2011 | MBT-072611-11 47.5 6.49 2339 12.51 4.22 1.76
RL-2D 10/6/2011 RL-2D-100611 45.5 6.85 2596 11.72 5.15 5.65
RL-2D 1/11/2012 | MBT-011112-11 48.3 7.71 2362 11.39 6.09 3.34
RL-2D 4/4/2012 BMP-040412-03 53.0 8.47 2069 10.85 8.20 11.5
RL-2D 7/11/2012 | BMP-071112-03 45.4 6.54 2323 13.13 6.64 10.6
RL-2D 10/4/2012 | BMP-100412-06 45.4 6.80 2740 11.84 14.9 22.8
RL-2D 2/12/2013 | BMP-021213-04 45.4 6.61 3136 11.08 4.26 4.2
RL-2D 4/23/2013 | BMP-042313-03 46.6 6.65 2451 11.43 1.32 1.83
RL-2D 7/16/2013 | BMP-071613-03 45.4 6.48 2441 12.02 2.97 4.96
RL-3S 3/3/2011 MBT-030311-11 2.1 6.85 1071 10.05 11.7 6.57
RL-3S 5/11/2011 | MBT-051111-15 3.5 6.73 1037 11.00 4.21 3.52
RL-3S 7/26/2011 | MBT-072611-12 3.4 6.64 1583 15.81 8.40 2.72
RL-3S 10/6/2011 RL-35-100611 2.8 6.91 1661 13.54 5.43 4.74
RL-3S 1/11/2012 [ MBT-011112-13 3.0 7.66 859 11.21 164 111
RL-3S 4/4/2012 BMP-040412-02 3.0 7.59 1189 9.41 80.3 64.7
RL-3S 7/11/2012 | BMP-071112-04 3.2 6.77 1709 15.78 10.7 10.9
RL-3S 10/4/2012 | BMP-100412-09 6.2 6.30 1224 14.25 5.48 5.48
RL-3S 2/13/2013 | BMP-021313-09 4.8 6.70 1581 10.63 26.4 15.3
RL-3S 4/23/2013 | BMP-042313-05 2.8 7.00 1309 13.29 7.38 13.27
RL-3S 7/16/2013 | BMP-071613-04 4.5 6.78 1191 14.84 6.63 5.2
RL-3D 3/4/2011 MBT-030311-18 22.7 6.59 949 11.25 6.29 1000
RL-3D 5/11/2011 | MBT-051111-16 26.6 6.59 935 13.85 >1000 >1000
RL-3D 7/27/2011 | MBT-072711-17 19.0 6.43 1041 13.17 1000 >1000
RL-3D 10/6/2011 RL-3D-100611 18.2 6.65 1165 12.51 303 64.5
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Table B-1

Groundwater Field Sampling Parameters for the Closed BMP Area: 2011 to Current

Volume Purged Specific Conductance | Temperature [ Turbidity at Start of Turbidity at End of
Location ID Date Sample ID (liters) pH (1S/cm) (°c) Sampling, NTU Sampling, NTU

RL-3D 1/12/2012 | MBT-011212-17 18.9 7.55 985 9.71 217 168
RL-3D 4/5/2012 BMP-040512-09 18.9 8.26 886 11.32 79.8 80.2
RL-3D 7/12/2012 | BMP-071212-10 17.0 6.51 1156 13.97 47.1 47.8
RL-3D 10/4/2012 | BMP-100412-08 19.8 7.29 1130 12.80 >1000 602
RL-3D 2/13/2013 | BMP-021313-10 17.0 6.75 1072 11.13 97.24 81.8
RL-3D 4/24/2013 | BMP-042413-11 17.0 6.73 1158 12.14 250.1 64.2
RL-3D 7/17/2013 | BMP-071713-11 17.0 6.52 1176 13.29 133.5 116
RL-4S 3/3/2011 MBT-030311-14 9.1 7.00 526 10.77 188 165
RL-4S 5/11/2011 | MBT-051111-14 9.5 6.51 574 12.19 68.3 88.9
RL-4S 7/27/2011 | MBT-072711-18 8.0 6.29 548 15.49 44.2 131
RL-4S 10/6/2011 RL-45-100611 6.0 6.55 506 16.34 42.2 147
RL-4S 1/12/2012 | MBT-011212-18 7.6 7.28 459 10.55 108 99.1
RL-4S 4/5/2012 BMP-040512-06 7.6 9.87 400 10.08 137 113
RL-4S 7/12/2012 | BMP-071212-11 7.0 6.36 543 15.10 46 68

RL-4S 10/4/2012 | BMP-100412-10 5.7 7.48 476 17.83 36.6 35.4
RL-4S 2/13/2013 | BMP-021313-11 8.5 6.60 427 11.04 105 77

RL-4S 4/24/2013 | BMP-042413-12 8.5 6.54 520 12.41 52.46 59.08
RL-4S 7/17/2013 | BMP-071713-12 8.5 6.46 560 15.63 70.71 49.38
RL-4D 3/3/2011 MBT-030311-10 64.4 6.43 705 12.64 696 733
RL-4D 5/11/2011 | MBT-051111-13 60.8 6.38 668 13.08 19.9 23.8
RL-4D 7/26/2011 | MBT-072611-14 58.9 6.24 653 13.90 18.7 15.3
RL-4D 10/6/2011 RL-4D-100611 56.8 6.62 674 13.30 1710 1676
RL-4D 1/11/2012 | MBT-011112-14 60.6 6.95 557 12.86 1000 874
RL-4D 4/4/2012 BMP-040412-01 64.4 9.98 507 12.76 >1000 >1000
RL-4D 7/11/2012 | BMP-071112-06 60.6 6.32 643 14.30 993 1000
RL-4D 10/4/2012 | BMP-100412-11 56.7 6.76 633 13.55 321 >1000
RL-4D 2/13/2013 | BMP-021313-12 60.2 6.19 653 12.79 138 86
RL-4D 4/23/2013 | BMP-042313-06 60.2 6.50 653 13.40 405 302
RL-4D 7/16/2013 | BMP-071613-05 56.8 6.44 667 14.08 327 311
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Table B-1

Groundwater Field Sampling Parameters for the Closed BMP Area: 2011 to Current

Volume Purged Specific Conductance | Temperature [ Turbidity at Start of Turbidity at End of
Location ID Date Sample ID (liters) pH (1S/cm) (°c) Sampling, NTU Sampling, NTU
RL-5 3/4/2011 MBT-030311-15 2.4 6.22 625 9.37 20.1 21.1
RL-5 5/10/2011 MBT-051011-12 2.0 6.61 618 13.95 13.1 12.9
RL-5 7/26/2011 MBT-072611-13 2.4 5.90 638 13.92 11.7 8.01
RL-5 10/7/2011 RL-5-100711 5.7 6.49 628 11.01 105 15.0
RL-5 1/11/2012 MBT-011112-12 33 8.57 598 10.73 22.2 21.6
RL-5 4/5/2012 BMP-040512-12 5.1 7.79 387 10.42 25.4 24.9
RL-5 7/12/2012 BMP-071212-12 9.5 6.18 655 12.41 16.0 12.6
RL-5 10/4/2012 BMP-100412-12 4.9 6.10 609 10.27 9.83 24.8
RL-5 2/12/2013 BMP-021213-05 3.6 6.17 597 10.35 11.8 8.34
RL-5 4/23/2013 BMP-042313-04 3.0 6.57 581 13.69 14.56 13.47
RL-5 7/17/2013 BMP-071713-09 9.5 6.25 709 11.47 8.84 8.92
Notes:
°C = degrees Celsius
uS/cm = microSiemens per centimeter
BMP = Black Mud Pond
NTU = nephelometric turbidity units
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Table B-2

Groundwater Monitoring Results for Closed BMP Area: 2011 to Current

Total WAD Free Dissolved | Dissolved | Dissolved | Dissolved | pissolved | Dissolved | pissolved
Cyanide Cyanide Cyanide | Fluoride | Fluoride Analytical | Chloride| Sulfate | Arsenic Calcium | ‘Chromium | 'Copper |Magnesium | 'Nickel Sodium
Location ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L) | (mg/L) | (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
RL-1S MBT-030211-08 | 3/2/2011 | 0.00500|U| 0.00500| U |0.00500| U| 2.59 USEPA 300.0/9056A | 2.84 12.9 0.567 |J 7550 0.500 |J 11.6 3460 4.49 39600
RL-1S MBT-051011-08 | 5/10/2011 | 0.00500| U| 0.00500| U | 0.00500|UJ| 7.99 USEPA 300.0/9056A | 2.15 11.2 0.800 |J 6980 1.66 J 17.4 3300 8.92 71500
RL-1S MBT-072711-15 | 7/27/2011 | 0.00800 0.00550 0.00500( U | 7.42 USEPA 300.0/9056A | 3.05 4.54 0.889 | J| 11400 1.70 J 2.51 J 5350 5.04 83100
RL-1S RL-1S-100611 10/6/2011 | 0.0154 0.00500 0.00500| U | 9.79 USEPA 300.0/9056A | 3.75 1.88 0.967 | J| 13600 2.32 U 4.00 Ul 6390 2.71 100000
RL-1S MBT-011212-15 | 1/12/2012 | 0.00500| U| 0.00500| U | 0.00500| U | 3.20 USEPA 300.0/9056A | 3.07 12.2 0.411 |J 9230 0.789 |J 3.87 J 4230 4.19 45200
RL-1S BMP-040512-07 | 4/5/2012 |0.00500U|0.00500( U|0.00500| U| 7.78 SM4500-F-C (probe) [ 3.35 10.2 0.600 6630 1.07 14.8 2860 6.16 63900
RL-1S BMP-071212-07 | 7/12/2012 | 0.00500 | U| 0.00500| U | 0.00500| U | 3.76 SM4500-F-C (probe) | 3.48 5.29 1.22 (J]| 12500 1.31 J 1.28 J 5590 5.28 51600
RL-1S BMP-100412-01 | 10/4/2012 | 0.0329 0.00670 0.00500( U| 16.3 SM4500-F-C (probe) | 4.36 1.00 |U| 1.56 |J| 15300 1.74 J 2.00 Ul 7290 2.84 111000
RL-1S BMP-021313-06 | 2/13/2013 | 0.00500 | U| 0.00500( U | 0.00210| J | 1.88 SM4500-F-C (probe) | 4.28 9.71 0.500 |U| 9610 0.500 |U 1.38 J 4550 3.00 31200
RL-1S BMP-042413-07 | 4/24/2013 | 0.00500 [ U| 0.00500( U | 0.00200| U | 1.60 SM4500-F-C (probe) | 2.81 10.80 0.370 9260 0.500 (U 1.71 J 4400 2.86 29700
RL-1S BMP-071713-06 | 7/17/2013 | 0.00550 0.00500| U] 0.00200( U | 2.83 SM4500-F-C (probe) | 2.77 2.68 0.323 13900 0.811 |J 1.00 U| 6400 2.06 43100
RL-1D MBT-030311-13 | 3/3/2011 | 0.0150 |U|0.00500| U | 0.00500| U| 1.00 | U | USEPA 300.0/9056A | 2.82 1.00 |U| 1.32 |J| 134000 0.244 |J| 0.411 |J| 63200 1.53 |J| 26000
RL-1D MBT-051011-09 | 5/10/2011 | 0.00500|U| 0.0150 | U | 0.00500|UJ| 1.00 | U | USEPA 300.0/9056A | 2.69 1.00 |U| 1.18 |J| 117000 1.36 J| 0.578 |J]| 60500 0.678 |(J| 24800
RL-1D MBT-072611-08 | 7/26/2011 | 0.0150 |U| 0.0150 | U | 0.00500|UJ| --- R| SMA4500-F (probe) 2.74 1.00 |U| 1.37 |J| 111000 2.0 U 4.00 U| 58900 0.900 (J| 23900
RL-1D RL-1D-100611 10/6/2011 | 0.00500 [ U| 0.00500( U | 0.00500( U | 0.333 SMA4500-F (probe) 2.85 1.00 |U| 1.20 |J| 122000 2.0 U 4.00 U| 58900 1.09 J| 24000
RL-1D MBT-011112-08 | 1/11/2012 | 0.00500| U] 0.00500| U | 0.00500| U | 0.330 SM4500-F (probe) 2.77 1.00 |U| 1.04 130000 1.72 4.00 U| 63100 1.62 |J| 24300
RL-1D BMP-040412-05 | 4/4/2012 |0.00500(U| 0.00500( U|0.00500 (UJ| 0.395 SM4500-F-C (probe) | 2.16 1.00 |U| 1.31 |J| 125000 1.59 J 4.00 Ul 62400 2.28 25100
RL-1D BMP-071212-08 | 7/12/2012 | 0.00500 | U] 0.00500 | U | 0.00500| U | 0.289 SM4500-F-C (probe) | 2.80 1.00 U] 1.39 |J| 120000 0.844 |)J 2.00 U| 59500 2.54 24800
RL-1D BMP-100412-02 | 10/4/2012 | 0.00500 | U] 0.00500( U | 0.00500| U | 0.357 SM4500-F-C (probe) | 2.86 1.00 |U| 0.967 |J| 250000 4.00 U 2.00 Ul 122000 1.73 J| 24500
RL-1D BMP-021313-07 | 2/13/2013 | 0.00500 | U| 0.00500( U | 0.00200( U | 0.313 SM4500-F-C (probe) | 2.88 1.00 |U| 0.967 |J| 114000 0.856 |J 1.00 U| 60300 1.71 |J| 24800
RL-1D BMP-042413-08 | 4/24/2013 | 0.00500 | U] 0.00500 | U | 0.00200| U | 0.256 SM4500-F-C (probe) | 2.85 1.00 |U| 1.180 |J| 126000 0.678 |J 1.00 U| 66000 1.00 J| 25500
RL-1D (FD) BMP-042413-09 | 4/24/2013 | 0.00500| U] 0.00500( U | 0.00200| U | 0.262 SM4500-F-C (probe) | 2.83 1.00 |U| 1.140 |J| 120000 0.711 |J 1.00 U| 62600 1.17 |J| 26100
RL-1D BMP-071713-07 | 7/17/2013 | 0.00500 | U] 0.00500 | U | 0.00200| U | 0.306 SM4500-F-C (probe) | 2.79 1.00 |U| 0.989 |J| 120000 1.340 | 1.00 U| 58600 1.79 J| 24000
RL-2S MBT-030411-17 3/4/2011 29.0 0.0501 0.00500( U | 117 USEPA 300.0/9056A | 42.0 297 12.2 | 1690 22.9 3.11 J 342 J 22.9 755000
RL-2S MBT-051111-18 | 5/11/2011 15.7 0.0398 0.00500( U | 69.1 USEPA 300.0/9056A | 33.0 146 19.7 5750 31.8 4.39 J 1060 27.1 1200000
RL-2S MBT-072711-16 | 7/27/2011 124 0.140 0.00220( J | 57.1 USEPA 300.0/9056A | 31.8 127 2.82 1080 5.97 1.00 J 199 4.5 160000
RL-2S RL-25-100611 10/6/2011 21.3 0.106 0.03220 72.3 USEPA 300.0/9056A | 39.4 164 19.5 4510 35.8 20.0 U 882 26.1 1040000
RL-2S MBT-011212-16 | 1/12/2012 26.4 0.184 0.00500( U | 1.75 USEPA 300.0/9056A | 1.06 5.57 37.6 9680 94.9 40.0 Ul 3210 77.9 2230000
RL-2S BMP-040512-11 | 4/5/2012 8.82 0.0740 0.00500( U | 26.2 SM4500-F-C (probe) | 14.1 69.0 16.1 5210 33.9 7.14 1310 25.5 960000
RL-2S BMP-071212-09 | 7/12/2012 15.1 0.116 0.00500( U | 58.6 SM4500-F-C (probe) [ 36.6 157 33.0 11900 56.7 2.00 Uu| 2420 57.6 1480000
RL-2S BMP-100412-05 | 10/4/2012 19.2 0.0248 0.00500( U | 69.4 SM4500-F-C (probe) [ 33.2 166 34.0 9730 66.7 20.0 u| 2140 65.9 1750000
RL-2S BMP-021313-08 | 2/13/2013 11.0 0.0334 0.00200({ U | 81.4 SM4500-F-C (probe) | 34.8 186 233 8910 51.2 9.51 2560 33.8 1160000
RL-2S BMP-042413-10 | 4/24/2013 23.6 0.0373 0.00200( U | 86.3 SM4500-F-C (probe) | 42.4 225 41.6 11900 92.5 12.60 |J 3180 69.0 2260000
RL-2S BMP-071713-08 | 7/17/2013 12.5 0.0471 0.00200( U| 83.8 SM4500-F-C (probe) | 54.3 214 33.0 |J 9830 66.8 22.50 |[U| 3430 50.2 1970000
RL-2D MBT-030311-12 3/3/2011 0.880 0.0278 0.00500( U | 20.2 USEPA 300.0/9056A | 39.2 42.0 10.0 [J| 79800 13.1 J 40.0 Ul 35000 13.6 J| 923000
RL-2D MBT-051111-17 | 5/11/2011 | 0.228 0.0103 0.00500( U | 9.83 USEPA 300.0/9056A | 30.1 15.4 3.94 70600 4.66 0.578 |J| 36400 4.07 469000
RL-2D MBT-072611-11 | 7/26/2011 | 0.258 0.0106 [ U|0.00500|UJ| 8.04 USEPA 300.0/9056A | 28.5 10.4 2.69 73600 2.64 0.322 |J| 39700 2.71 284000
RL-2D RL-2D-100611 10/6/2011 | 0.562 0.0205 0.00500( U | 10.4 USEPA 300.0/9056A | 35.2 15.7 5.84 66700 9.97 4.00 Uu| 32300 6.63 590000
RL-2D MBT-011112-11 | 1/11/2012 | 0.208 0.0128 0.00500| U | 10.8 | J | USEPA 300.0/9056A | 31.8 15.2 3.72 72200 3.78 J 4.00 U| 36800 6.76 491000
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Table B-2

Groundwater Monitoring Results for Closed BMP Area: 2011 to Current

Total WAD Free Dissolved | Dissolved | Dissolved | Dissolved | pissolved | Dissolved | pissolved
Cyanide Cyanide Cyanide | Fluoride | Fluoride Analytical | Chloride| Sulfate | Arsenic Calcium | ‘Chromium | 'Copper |Magnesium | 'Nickel Sodium
Location ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L) | (mg/L) | (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
RL-2D BMP-040412-03 | 4/4/2012 0.894 (J| 0.0277 0.00500(UJ| 20.2 SM4500-F (probe) 39.4 33.5 6.61 |J| 76100 7.94 J| 10.00 [U]| 37400 15.0 691000
RL-2D (FD) BMP-040412-04 | 4/4/2012 0.574 | J| 0.0215 0.00500(UJ| 20.4 SMA4500-F (probe) 39.7 33.1 7.33 |J| 77200 7.83 J 10.00 |U| 37900 15.1 680000
RL-2D BMP-071112-03 | 7/11/2012 1.02 0.0230 0.00500( U | 10.2 SM4500-F (probe) 33.6 12.6 5.11 73900 6.47 2.00 U| 35300 8.53 584000
RL-2D BMP-100412-06 | 10/4/2012 | 0.112 0.0200 U | 0.00500] U| 13.3 SMA4500-F (probe) 325 17.4 4.72 |J]| 75100 4.56 J 10.0 Ul 36800 10.5 563000
RL-2D (FD) BMP-100412-07 | 10/4/2012 | 0.115 0.0129 0.00500( U | 13.7 SM4500-F (probe) 32,5 18.1 483 [J]| 73500 3.89 J 10.0 U| 35900 10.1 580000
RL-2D BMP-021213-04 | 2/12/2013 | 0.239 0.0196 0.00200( U | 16.6 SM4500-F (probe) 40.4 27.6 7.66 60500 12.4 1.47 31800 7.74 711000
RL-2D BMP-042313-03 | 4/23/2013 | 0.0891 0.0142 0.00400( J | 12.3 SM4500-F (probe) 35.2 15.9 3.81 73200 4.89 1.00 U| 35400 3.9 478000
RL-2D BMP-071613-03 | 7/16/2013 | 0.464 0.0135 0.00200({ U | 10.3 SMA4500-F (probe) 34.0 14.1 3.9 76900 5.11 1.00 Ul 35200 3.79 466000
RL-3S MBT-030311-11 3/3/2011 | 0.0226 0.00840 0.00500( U | 3.07 USEPA 300.0/9056A | 9.72 1.00 |U| 12.9 62300 2.00 Ul 0.311 |[J| 31400 1.66 J| 172000
RL-3S MBT-051111-15 | 5/11/2011 | 0.0297 0.00500( U] 0.00500( U | 3.62 USEPA 300.0/9056A | 9.92 1.00 |U| 12.9 57000 1.51 J| 0.322 |J| 27100 1.23 J| 155000
RL-3S MBT-072611-12 | 7/26/2011 | 0.0422 0.0100 | U|0.00500| U| 6.09 USEPA 300.0/9056A | 14.0 1.00 |U| 10.4 58600 2.0 U 4.00 Ul 32600 1.77 J| 253000
RL-3S RL-35-100611 10/6/2011 | 0.0271 0.00740 0.00500( U | 4.12 USEPA 300.0/9056A | 10.5 1.46 17.6 65700 2.0 U 4.00 u| 27700 1.84 |J| 164000
RL-3S MBT-01112-13 1/11/2012 | 0.0245 0.00670 0.00500| U | 2.95 | J | USEPA 300.0/9056A | 11.2 3.56 6.13 71200 1.02 4.00 Ul 33300 3.76 152000
RL-3S BMP-040412-02 | 4/4/2012 | 0.0354 | J| 0.0129 0.00500(UJ| 7.38 SM4500-F (probe) 17.3 1.00 |U| 9.42 84300 1.77 J 4.00 U| 43200 4.53 243000
RL-3S BMP-071112-04 | 7/11/2012 | 0.0520 0.0138 0.00500( U | 7.59 SMA4500-F (probe) 18.5 10.0 |U| 8.16 79200 1.38 J 2.00 Ul 41300 6.03 260000
RL-3S (FD) BMP-071112-05 | 7/11/2012 | 0.0529 0.0136 0.00500( U | 7.68 SM4500-F (probe) 18.3 10.0 |U| 8.09 75300 1.32 J 2.00 U| 40500 5.84 255000
RL-3S BMP-100412-09 | 10/4/2012 | 0.0349 0.00960 0.00500( U| 6.28 SMA4500-F (probe) 11.5 1.00 |U| 121 64000 0.933 |J 2.00 Ul 30100 3.04 181000
RL-3S BMP-021313-09 | 2/13/2013 | 0.0393 0.01060 0.00200( U | 7.75 SM4500-F (probe) 17.2 2.17 8.97 83400 1.220 | 1.00 U| 46500 2.20 233000
RL-3S BMP-042313-05 | 4/23/2013 | 0.0448 0.00630 0.00200( U | 9.98 SM4500-F (probe) 10.9 13.90 7.33 52200 0.733 |J 1.00 Ul 30800 1.62 J| 181000
RL-3S BMP-071613-04 | 7/16/2013 | 0.0468 0.00910 0.00200( U | 13.0 SM4500-F (probe) 8.85 13.0 6.66 36600 1.280 |J 1.00 Ul 21200 1.41 J| 171000
RL-3D MBT-030411-18 | 3/4/2011 | 0.00500|U|0.00500| U | 0.00500| U| 1.00 | U| USEPA 300.0/9056A | 3.90 1.00 [U| 1.66 |[J| 99900 2.00 Ul 0.378 |J]| 51900 1.19 |J| 35300
RL-3D MBT-051111-16 | 5/11/2011 | 0.0300 |U| 0.0150 | U |0.00200| J | 1.00 | U | USEPA 300.0/9056A | 3.67 1.00 |U| 1.58 |J| 101000 1.36 J| 0.300 |J| 50800 0.489 (J| 30600
RL-3D MBT-072711-17 | 7/27/2011 | 0.0150 |U]| 0.0150 | U|0.00350| J | 0.223 | J [ SMA4500-F (probe) 3.33 1.00 |U| 1.42 |J| 100000 2.0 U| 0.511 |J| 52100 0.767 (J| 29600
RL-3D RL-3D-100611 10/6/2011 | 0.00500 [ U| 0.00500( U | 0.00500( U | 0.267 SMA4500-F (probe) 3.63 1.00 |U| 1.48 |J| 118000 2.0 U 4.00 U| 54900 1.40 J| 29000
RL-3D MBT-011212-17 | 1/12/2012 | 0.00500| U| 0.00500| U | 0.00500| U | 0.457 SM4500-F (probe) 3.99 1.00 |U| 1.21 108000 1.14 4.00 U| 52700 1.93 |J| 33400
RL-3D BMP-040512-09 | 4/5/2012 |0.00500 U] 0.00500( U | 0.00500| U | 0.470 SM4500-F-C (probe) | 4.14 1.00 |U| 1.79 113000 1.00 2.00 U| 55200 1.73 J| 36500
RL-3D BMP-071212-10 | 7/12/2012 | 0.00500 | U] 0.00500( U | 0.00500| U | 0.314 SM4500-F-C (probe) | 4.01 1.00 U] 1.53 |[J| 105000 0.567 |J 2.00 U| 51400 2.33 32800
RL-3D BMP-100412-08 | 10/4/2012 | 0.00500 | U] 0.00500| U | 0.00500| U | 0.368 SM4500-F-C (probe) | 3.87 1.00 |U| 1.32 |[J| 117000 0.589 |J 2.00 U| 55800 1.87 J| 32000
RL-3D BMP-021313-10 | 2/13/2013 | 0.00500 | U] 0.00500( U | 0.00200| U | 0.316 SM4500-F-C (probe) [ 3.86 1.00 |U| 1.14 |J| 102000 0.922 |J 1.00 U| 52600 1.83 |J| 32200
RL-3D BMP-042413-11 | 4/24/2013 | 0.00500 [ U| 0.00500 | U | 0.00200( U | 0.301 SM4500-F-C (probe) | 3.74 1.00 |U| 0.522 | J| 109000 0.589 |J 1.73 J| 45200 0.83 J| 25500
RL-3D BMP-071713-11 | 7/17/2013 | 0.00500 | U| 0.00500 | U | 0.00200| U | 0.260 SM4500-F-C (probe) [ 3.69 1.00 U] 1.29 |[J| 110000 1.00 J 1.00 U| 52400 1.38 |J| 28800
RL-4S MBT-030311-14 | 3/3/2011 | 0.00500|U|0.00500| U | 0.00500| U| 1.00 | U | USEPA 300.0/9056A | 9.20 1.74 4.01 37700 2.00 Uu| 0.300 |J| 20800 1.63 |J| 42200
RL-4S MBT-051111-14 | 5/11/2011 | 0.00610 0.00500( U] 0.00500| U | 1.00 | U| USEPA 300.0/9056A | 10.3 2.45 3.23 37900 1.47 J|] 0356 [J| 19700 1.10 J| 37100
RL-4S MBT-072711-18 | 7/27/2011 | 0.00500| U] 0.00500| U | 0.00440| J | 0.761 | J | SMA4500-F (probe) 11.1 1.13 5.16 33400 2.0 U 4.00 U| 18300 1.14 |J| 33900
RL-4S RL-4S-100611 10/6/2011 | 0.00500 | U| 0.00500| U | 0.00500( U | 0.940 SMA4500-F (probe) 12.0 1.00 |U| 3.14 32700 2.0 U 4.00 U| 18000 1.46 J| 34600
RL-4S MBT-011212-18 | 1/12/2012 | 0.00500| U| 0.00500| U | 0.00500| U | 0.901 SM4500-F (probe) 11.9 2.23 2.59 41000 0.967 |J 4.00 U| 21400 1.97 |J| 38600
RL-4S BMP-040512-06 | 4/5/2012 | 0.00500(U| 0.00500( U|0.00500( U | 0.911 SMA4500-F (probe) 12.8 1.20 2.23 43200 0.778 |J 2.00 u| 22000 1.61 J| 37900
RL-4S BMP-071212-11 | 7/12/2012 | 0.00500 | U] 0.00500 | U | 0.00500| U | 0.744 SM4500-F (probe) 13.8 1.18 3.34 38500 0.744 | ) 2.00 U| 19800 1.88 |J| 35200
RL-4S BMP-100412-10 | 10/4/2012 | 0.00500 [ U| 0.00650 0.00500( U | 0.882 SM4500-F (probe) 12.0 1.00 |U| 4.34 36500 0.578 |J 2.00 Ul 19100 1.56 J| 34800
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Table B-2

Groundwater Monitoring Results for Closed BMP Area: 2011 to Current

Total WAD Free Dissolved | Dissolved | Dissolved | Dissolved | pissolved | Dissolved | pissolved
Cyanide Cyanide Cyanide | Fluoride | Fluoride Analytical | Chloride| Sulfate | Arsenic Calcium | ‘Chromium | 'Copper |Magnesium | 'Nickel Sodium
Location ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L) | (mg/L) | (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
RL-4S BMP-021313-11 | 2/13/2013 | 0.00500 [ U| 0.00500 0.00200( U | 0.790 SM4500-F (probe) 12.7 3.54 194 |J| 40500 0.722 |J 1.00 U| 21500 1.49 |J| 38300
RL-4S BMP-042413-12 | 4/24/2013 | 0.00500 | U| 0.00500 0.00200(| U | 0.901 SMA4500-F (probe) 12.0 2.41 2.99 38400 0.656 |J 1.00 Ul 21100 1.12 J| 37000
RL-4S BMP-071713-12 | 7/17/2013 | 0.00500 [ U| 0.00500 0.00200( U | 0.872 SM4500-F (probe) 11.0 2.45 3.92 39400 1.93 J 1.00 Uu| 20300 1.34 J| 36100
RL-4D MBT-030311-10 | 3/3/2011 | 0.00500|U|0.00500| U|0.00500| U| 1.00 | U | USEPA 300.0/9056A | 9.31 13.1 1.39 (J]| 50500 0.267 |J 4.00 U| 24300 0.778 (J| 27600
RL-4D MBT-051111-13 | 5/11/2011 | 0.0510 0.00500| U | o0.00500| U| 1.00 USEPA 300.0/9056A | 9.81 11.0 1.56 |J| 45900 1.29 J 4.00 u| 23100 2.00 Ul 25100
RL-4D MBT-072611-14 | 7/26/2011 | 0.00500| U] 0.00500| U | 0.00500|UJ| 0.296 | J | SMA4500-F (probe) 10.0 8.98 1.52 (J]| 44300 2.0 U 4.00 U| 22400 0.656 |(J| 24400
RL-4D RL-4D-100611 10/6/2011 | 0.00500 | U| 0.00500| U | 0.00500| U | 0.300 SMA4500-F (probe) 10.2 7.05 1.39 |J| 44700 2.0 ) 4.00 Ul 22000 0.778 |J| 24400
RL-4D MBT-011112-14 | 1/11/2012 | 0.00500| U| 0.00500| U| 0.00500| U | 0.331 SM4500-F (probe) 10.7 6.06 1.46 50100 0.944 | 4.00 Ul 24200 1.24 |J| 26200
RL-4D BMP-040412-01 | 4/4/2012 |0.00500(U| 0.00500( U|0.00500(UJ| 0.411 SM4500-F (probe) 11.5 5.66 1.61 |J| 49300 1.19 J 4.00 Ul 23100 1.07 J| 26200
RL-4D BMP-07112-06 | 7/11/2012 | 0.00660 0.00500( U] 0.00500( U | 0.353 SM4500-F (probe) 12.3 4.15 1.20 |[J| 46400 0.689 |J 2.00 U| 21500 1.53 J| 25300
RL-4D BMP-100412-11 | 10/4/2012 | 0.00500 [ U| 0.00760 0.00500( U | 0.406 SM4500-F (probe) 12.1 2.51 1.30 |J| 45400 0.900 |J 2.00 Ul 21300 1.07 J| 25100
RL-4D BMP-021313-12 | 2/13/2013 | 0.00500 | U| 0.00500 0.00200( U | 0.350 SM4500-F (probe) 13.1 3.95 0.967 | J| 49000 0.533 |J 1.00 U| 23400 0.956 (J| 27700
RL-4D BMP-042313-06 | 4/23/2013 | 0.00500 [ U| 0.00500 0.00200( U | 0.422 SMA4500-F (probe) 133 5.10 0.900 |J| 44600 0.500 (U 1.00 U 22000 0.700 |J| 27000
RL-4D BMP-071613-05 | 7/16/2013 | 0.00500 [ U| 0.00500 0.00200( U | 0.362 SM4500-F (probe) 13.0 4.28 1.040 |(J| 43400 0.844 |)J 1.00 Uu| 20100 0.778 (J| 25300
RL-5 MBT-030411-15 | 3/4/2011 | 0.0184 0.00780 0.00500( U| 2.73 USEPA 300.0/9056A | 7.96 60.1 1.18 | 8380 0.844 |)J 19.1 3730 6.14 139000
RL-5 MBT-051011-12 | 5/10/2011 | 0.0230 0.00570 0.00200( J | 2.82 USEPA 300.0/9056A | 7.21 56.7 1.04 | 8340 1.59 J 20.6 3880 6.73 134000
RL-5 MBT-072611-13 | 7/26/2011 | 0.0288 0.00500( U | 0.00500|UJ] 2.39 USEPA 300.0/9056A | 7.95 76.7 133 |J 7860 2.0 U 11.6 3690 4.69 124000
RL-5 RL-5-100711 10/7/2011 | 0.0332 0.00640 0.00500( U| 2.26 USEPA 300.0/9056A | 8.55 78.2 132 | 8980 2.0 ) 22.7 4330 8.23 148000
RL-5 MBT-011112-12 | 1/11/2012 | 0.0683 0.0136 0.00500( U | 2.88 | J | USEPA 300.0/9056A | 9.04 93.6 1.20 11000 1.12 21.7 4800 8.41 160000
RL-5 BMP-040512-12 | 4/5/2012 | 0.0275 0.00670 0.00500| U | 3.04 SM4500-F-C (probe) [ 7.04 48.6 0.867 7520 1.41 20.1 3180 6.26 122000
RL-5 BMP-071212-12 | 7/12/2012 | 0.0378 0.00600 0.00500( U| 2.50 SM4500-F-C (probe) [ 8.19 105 1.41 (J]| 10500 0.700 |J 19.1 4490 7.34 151000
RL-5 BMP-100412-12 | 10/4/2012 | 0.0314 0.00990 0.00500| U | 2.79 SM4500-F-C (probe) [ 8.04 77.5 1.50 | 9570 1.16 J 17.8 4150 8.29 141000
RL-5 BMP-021213-05 | 2/12/2013 | 0.0355 0.00940 0.00200( U | 2.73 SM4500-F-C (probe) [ 7.03 61.9 1.18 | 8170 1.17 J 214 3540 6.24 136000
RL-5 BMP-042313-04 | 4/23/2013 | 0.0263 0.00500| U | 0.00200| U | 3.56 SMA4500-F-C (probe) | 6.30 46.0 1.12 | 7630 1.09 J 24.1 3380 6.92 124000
RL-5 BMP-071713-09 | 7/17/2013 | 0.0283 0.00530 0.00200( U | 2.59 SM4500-F-C (probe) [ 6.79 84.0 1.01 () 8790 1.00 J 18.4 3940 6.13 136000
RL-5 (FD) BMP-071713-10 | 7/17/2013 | 0.0344 0.00550 0.00200( U | 2.64 SM4500-F-C (probe) | 6.78 83.9 1.14 | 9160 1.02 J 19.4 4150 6.47 142000
Notes:

ug/L = micrograms per liter (parts per billion)

J = estimated value

R =rejected and unusable value

U = not detected above method reporting limit
BMP = Black Mud Pond (Closed BMP Facility)

FD = field duplicate sample
mg/L = milligrams per liter (parts per million)
WAD = weak acid dissociable
1 = February 4, 2014 update — Result values for chromium, copper, and nickel should be regarded as overestimates of actual concentrations due to method interference (see Appendix E).
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Table B-3

Groundwater Field Sampling Parameters for the Former SPL Area: 2011 to Current

Location Specific Conductance Temperature Turbidity at Start of | Turbidity at End of

ID Sample ID Date pH (1S/cm) (degrees Celsius) Sampling, NTU Sampling, NTU
R-1S MBT-030211-04 3/2/2011 7.19 619 10.26 15.5 5.08
R-1S MBT-050911-03 5/9/2011 7.23 538 11.10 3.8 4.44
R-1S MBT-072511-02 7/25/2011 6.69 485 14.22 1.4 1.99
R-1S R-15-100511 10/5/2011 7.37 555 14.05 2.0 1.92
R-1S MBT-011012-03 1/10/2012 7.69 408 11.78 11.0 7.37
R-1S SPL-040312-06 4/3/2012 8.89 383 10.10 21.6 10.10
R-1S SPL-070912-04 7/9/2012 7.01 507 14.37 1.7 1.27
R-1S SPL-100312-06 10/3/2012 7.14 485 15.29 9.94 2.28
R-1S SPL-021113-02 2/11/2013 6.82 473 10.32 6.9 6.13
R-1S SPL-042213-03 4/22/2013 7.29 567 12.51 4.07 4.32
R-1S SPL-042213-03 7/15/2013 7.01 480 15.61 8.42 2.45
R-1D MBT-030211-07 3/2/2011 6.50 2,038 11.08 42.4 53.7
R-1D MBT-050911-06 5/9/2011 6.36 2,001 12.37 56.1 42.7
R-1D MBT-072511-04 7/25/2011 6.11 2,005 13.29 83.7 77.8
R-1D R-1D-100511 10/5/2011 6.57 2,012 12.55 83.9 72.0
R-1D MBT-011012-04 1/10/2012 6.72 1,603 11.39 61.6 48.5
R-1D SPL-040312-07 4/3/2012 8.61 1,502 11.20 33.1 61.6
R-1D SPL-070912-05 7/9/2012 6.25 2,045 13.78 28.1 30.5
R-1D SPL-100312-05 10/3/2012 6.71 1,965 13.58 32.16 35.3
R-1D SPL-021113-03 2/11/2013 6.45 2,004 10.27 37.0 37.0
R-1D SPL-0242213-04 4/22/2013 6.56 2,040 11.97 45.34 47.16
R-1D SPL-0242213-04 7/15/2013 6.36 2,060 14.33 50.39 32.25
R-2 MBT-030211-06 3/2/2011 6.45 410 8.11 7.82 10.1
R-2 MBT-050911-01 5/9/2011 6.20 378 10.48 6.77 6.3

R-2 MBT-072511-07 7/25/2011 5.12 413 12.12 195 161.0
R-2 R-2-100511 10/5/2011 6.69 510 11.71 23.10 19.8
R-2 MBT-011012-01 1/10/2012 7.46 319 9.93 9.23 8.94
R-2 SPL-040312-01 4/3/2012 10.04 265 8.51 4.12 3.06
R-2 SPL-070912-01 7/9/2012 6.31 394 12.35 5.37 5.19
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Table B-3

Groundwater Field Sampling Parameters for the Former SPL Area: 2011 to Current

Location Specific Conductance Temperature Turbidity at Start of | Turbidity at End of
ID Sample ID Date pH (1S/cm) (degrees Celsius) Sampling, NTU Sampling, NTU
R-2 SPL-100312-01 10/3/2012 6.74 418 11.48 3.66 1.62
R-2 SPL-021113-01 2/11/2013 6.23 384 8.80 8.24 4.6
R-2 SPL-042213-01 4/22/2013 6.57 394 10.07 12.16 11.4
R-2 SPL-042213-01 7/15/2013 6.39 400 12.65 19.01 18.26
R-3 MBT-030211-05 3/2/2011 10.12 23,987 9.77 6.02 10.1
R-3 MBT-050911-02 5/9/2011 10.10 22,888 12.51 23.50 24.7
R-3 MBT-072511-03 7/25/2011 10.19 22,920 13.09 33.50 8.74
R-3 R-3-100511 10/5/2011 10.12 22,330 12.49 1.69 1.52
R-3 MBT-011012-02 1/10/2012 10.59 18,990 12.09 2.99 3.47
R-3 SPL-040312 4/3/2012 10.95 17,150 11.50 4.17 4.86
R-3 SPL-070912-02 7/9/2012 10.07 22,349 17.47 2.52 2.61
R-3 SPL-100312-07 10/3/2012 10.16 22,084 16.32 2.09 2.09
R-3 SPL-021213-06 2/12/2013 10.38 21,635 9.47 3.12 2.81
R-3 SPL-042213-02 4/22/2013 10.07 21,472 14.02 1.4 1.27
R-3 SPL-042213-02 7/15/2013 10.02 22,209 17.56 0.34 0.21

R-4S MBT-030111-03 3/1/2011 7.08 1,915 11.64 40.0 41.5

R-4S MBT-050911-05 5/9/2011 6.79 1,967 11.50 59.0 24.3

R-4S MBT-072511-05 7/25/2011 6.48 1,887 12.81 441 433

R-4S R-45-100511 10/5/2011 6.88 1,755 13.56 37.8 28.1

R-4S MBT-011012-07 1/10/2012 8.22 1,483 11.92 32.6 39.1

R-4S SPL-040312-04 4/3/2012 8.41 1,294 12.02 26.8 31.7

R-4S SPL-070912-07 7/9/2012 6.31 1,928 12.81 41.2 38.6

R-4S SPL-100312-02 10/3/2012 7.01 1,686 13.91 5.79 18.8

R-4S SPL-021213-07 2/12/2013 7.40 1,907 11.52 29.38 33.93

R-4S SPL-042213-07 4/22/2013 7.17 1,987 11.29 23.76 34.29

R-4S SPL-042213-07 7/15/2013 7.00 1,986 13.34 5.49 13.69

R-4D MBT-030111-01 3/1/2011 6.57 1,328 11.59 83.6 77.6

R-4D MBT-050911-04 5/9/2011 6.53 1,305 12.53 68.8 58.9
Historical Quarterly Groundwater Monitoring Results October 2013
Former Reynolds Metals Reduction Plant — Longview Page 2 of 3 130730-01.01



Table B-3

Groundwater Field Sampling Parameters for the Former SPL Area: 2011 to Current

Location Specific Conductance Temperature Turbidity at Start of | Turbidity at End of
ID Sample ID Date pH (1S/cm) (degrees Celsius) Sampling, NTU Sampling, NTU
R-4D MBT-072511-01 7/25/2011 6.35 1,292 13.22 317 266
R-4D R-4D-100511 10/5/2011 6.69 1,159 12.80 41.3 5.25
R-4D MBT-011012-05 1/10/2012 7.99 1,064 11.86 20.1 21.1
R-4D SPL-040312-03 4/3/2012 8.79 986 12.23 56.0 37.8
R-4D SPL-070912-06 7/9/2012 6.44 1,293 14.64 63.6 441
R-4D SPL-100312-03 10/3/2012 6.80 1,280 13.95 7.10 11.0
R-4D SPL-021113-04 2/11/2013 6.62 1,277 11.61 28.0 52
R-4D SPL-042213-06 4/22/2013 6.57 1,253 13.00 447.30 479.6
R-4D SPL-042213-06 7/15/2013 6.40 1,292 15.53 54.83 51.2
Notes:
uS/cm = microSiemens per centimeter
NTU = nephelometric turbidity units
SPL = Spent Pot Liner
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Table B-4

Groundwater Monitoring Results for the Former SPL Area: 2011 to Current

Location Total Cyanide | WAD Cyanide Free Cyanide Fluoride Fluoride Analytical Chloride
ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L)
R-1S MBT-030211-04 3/2/2011 0.0170 0.0125 0.00500 U 39.9 USEPA 300.0/9056A 1.51
R-1S MBT-050911-03 5/9/2011 0.0207 0.00670 | U] 0.00500 U 35.4 USEPA 300.0/9056A 2.95
R-1S MBT-072511-02 7/25/2011 0.0199 0.0178 0.00500 |UJ 32.5 USEPA 300.0/9056A 2.24
R-1S R-15-100511 10/5/2011 0.0331 0.0123 0.00500 U 30.1 USEPA 300.0/9056A 2.38
R-1S MBT-011012-03 1/10/2012 0.0395 0.00910 0.00500 U 37.6 USEPA 300.0/9056A 3.07
R-1S SPL-040312-06 4/3/2012 0.0240 J 0.01140 0.00500 U 41.2 SM4500-F (probe) 1.61
R-1S SPL-070912-04 7/9/2012 0.0226 0.00870 0.00500 U 35.6 SM4500-F (probe) 3.62
R-1S SPL-100312-06 10/3/2012 0.0417 0.0111 0.00500 U 29.8 SM4500-F (probe) 2.86
R-1S SPL-021113-02 2/11/2013 0.0343 0.00830 0.00200 U 30.3 SM4500-F (probe) 3.16
R-1S SPL-042213-03 4/22/2013 0.0241 0.0114 0.00200 U 31.4 SM4500-F (probe) 2.85
R-1S SPL-071513-05 7/15/2013 0.0240 0.00500 U] 0.00200 U 27.4 SM4500-F (probe) 4.25
R-1D MBT-030211-07 3/2/2011 0.0231 0.00860 0.00500 U 1.00 U| USEPA 300.0/9056A 107
R-1D MBT-050911-06 5/9/2011 0.0520 0.00510 |U| 0.00500 U 1.00 U| USEPA 300.0/9056A 108
R-1D (FD) MBT-050911-07 5/9/2011 0.0430 0.0142 0.00260 1.00 U| USEPA 300.0/9056A 109
R-1D MBT-072511-04 7/25/2011 0.0432 0.0501 0.00660 J 0.586 J| SM4500-F (probe) 108
R-1D R-1D-100511 10/5/2011 0.0537 0.0235 0.00360 J 0.668 SM4500-F (probe) 105
R-1D MBT-011012-04 1/10/2012 0.0482 0.0248 0.00700 0.550 J| SM4500-F (probe) 108
R-1D SPL-040312-07 4/3/2012 0.0377 J 0.0103 0.00500 U 0.615 SM4500-F (probe) 108
R-1D SPL-070912-05 7/9/2012 0.0461 0.0143 0.00250 J 0.633 SM4500-F (probe) 104
R-1D SPL-100312-05 10/3/2012 0.0590 0.0171 0.00290 J 0.879 SM4500-F (probe) 105
R-1D SPL-021113-03 2/11/2013 0.0279 0.00760 0.00200 U 0.641 SM4500-F (probe) 103
R-1D SPL-042213-04 4/22/2013 0.0349 0.0139 0.00260 J 0.668 SM4500-F (probe) 110
R-1D (FD) SPL-042213-05 4/22/2013 0.0416 0.0173 0.00670 0.668 SM4500-F (probe) 110
R-1D SPL-071513-06 7/15/2013 0.0403 0.0111 0.00800 0.628 SM4500-F (probe) 105
R-2 MBT-030211-06 3/2/2011 0.00500 |U| 0.00500 |U| 0.00500 U 1.00 U| USEPA 300.0/9056A 5.93
R-2 MBT-050911-01 5/9/2011 0.00500 U] 0.00500 |U] 0.00500 U 1.00 U| USEPA 300.0/9056A 5.77
R-2 MBT-072511-07 7/25/2011 0.00500 U] 0.00500 |U] 0.00500 ([UJ 0.478 J| SM4500-F (probe) 5.73
R-2 R-2-100511 10/5/2011 0.00550 0.00500 U] 0.00500 U 0.512 SM4500-F (probe) 5.95
R-2 MBT-011012-01 1/10/2012 0.00500 |U| 0.00500 |U| 0.00500 U 0.469 J| SM4500-F (probe) 5.92
Historical Quarterly Groundwater Monitoring Results October 2013
Former Reynolds Metals Reduction Plant — Longview Page 1 of 3 130730-01.01



Table B-4

Groundwater Monitoring Results for the Former SPL Area: 2011 to Current

Location Total Cyanide | WAD Cyanide Free Cyanide Fluoride Fluoride Analytical Chloride
ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L)
R-2 SPL-040312-01 4/3/2012 0.00570 0.00500 U] 0.00500 U 0.546 SM4500-F (probe) 5.68
R-2 SPL-070912-01 7/9/2012 0.00500 0.00500 U] 0.00500 U 0.519 SM4500-F (probe) 5.66
R-2 SPL-100312-01 10/3/2012 0.00700 0.00500 U] 0.00500 U 0.521 SM4500-F (probe) 5.65
R-2 SPL-021113-01 2/11/2013 0.00500 0.00500 U] 0.00200 U 0.518 SM4500-F (probe) 5.70
R-2 SPL-042213-01 4/22/2013 0.00500 0.00500 U] 0.00200 U 0.546 SM4500-F (probe) 5.56
R-2 SPL-071513-01 7/15/2013 0.00530 0.00500 (U] 0.00230 J 0.567 SM4500-F (probe) 5.51
R-2 (FD) SPL-071513-02 7/15/2013 0.00500 0.00500 (U] 0.00350 J 0.498 SM4500-F (probe) 5.48
R-3 MBT-030211-05 3/2/2011 253 0.0368 0.00500 U 2020 USEPA 300.0/9056A 64.5
R-3 MBT-050911-02 5/9/2011 353 0.304 0.00840 2020 USEPA 300.0/9056A 63.5
R-3 MBT-072511-03 7/25/2011 368 0.734 0.00720 J 2100 USEPA 300.0/9056A 47.6
R-3 R-3-100511 10/5/2011 376 0.488 0.00620 2180 USEPA 300.0/9056A 74.7
R-3 MBT-011012-02 1/10/2012 407 0.279 0.02110 J 2200 USEPA 300.0/9056A 68.4
R-3 SPL-040312-02 4/3/2012 396 0.815 0.0330 2000 SM4500-F (probe) 70.8
R-3 SPL-070912-02 7/9/2012 356 0.605 0.0050 U 1970 SM4500-F (probe) 69.5
R-3 (FD) SPL-070912-03 7/9/2012 360 0.590 0.0050 U 1920 SM4500-F (probe) 69.0
R-3 SPL-100312-07 10/3/2012 363 0.484 0.00580 1920 SM4500-F (probe) 61.0
R-3 SPL-021213-06 2/12/2013 309 0.034 0.00980 2010 SM4500-F (probe) 63.1
R-3 SPL-042213-02 4/22/2013 300 0.893 0.00680 1960 SM4500-F (probe) 63.4
R-3 SPL-071513-03 7/15/2013 284 0.126 0.00880 2060 SM4500-F (probe) 56.4
R-4S MBT-030111-03 3/1/2011 0.0222 0.00530 0.00500 | UJ 8.44 USEPA 300.0/9056A 8.64
R-4S MBT-050911-05 5/9/2011 0.0203 0.0174 0.00500 U 7.70 USEPA 300.0/9056A 8.65
R-4S MBT-072511-05 7/25/2011 0.0250 0.0295 0.00500 | UJ 8.25 USEPA 300.0/9056A 8.66
R-4S (FD) MBT-072511-06 7/25/2011 0.0245 0.0293 0.00500 | UJ 8.28 USEPA 300.0/9056A 8.66
R-4S R-45-100511 10/5/2011 0.0238 0.00970 0.00500 U 11.4 USEPA 300.0/9056A 9.49
R-4S MBT-011012-07 1/10/2012 0.0247 0.0110 0.00500 U 12.0 USEPA 300.0/9056A 10.9
R-4S SPL-040312-04 4/3/2012 0.0182 0.00910 0.00500 U 9.79 SM4500-F (probe) 11.2
R-4S (FD) SPL-040312-05 4/3/2012 0.0392 0.00720 0.00500 U 9.63 SM4500-F (probe) 11.2
R-4S SPL-070912-07 7/9/2012 0.0294 0.00680 0.00500 U 8.35 SM4500-F (probe) 11.0
R-4S SPL-100312-02 10/3/2012 0.0310 0.00860 0.00500 U 14.5 SM4500-F (probe) 8.32
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Table B-4

Groundwater Monitoring Results for the Former SPL Area: 2011 to Current

Location Total Cyanide | WAD Cyanide Free Cyanide Fluoride Fluoride Analytical Chloride
ID Sample ID Date (mg/L) (mg/L) (mg/L) (mg/L) Method (mg/L)

R-4S SPL-021213-07 2/12/2013 0.0232 0.00690 0.00200 U 15.7 SM4500-F (probe) 8.31
R-4S SPL-042213-07 4/22/2013 0.0231 0.00700 0.00200 U 21.6 SM4500-F (probe) 8.60
R-4S SPL-071513-07 7/15/2013 0.0239 0.00540 0.00250 J 12.4 SM4500-F (probe) 8.17
R-4D MBT-030111-01 3/1/2011 0.0259 0.00550 0.00500 uJ 1.70 USEPA 300.0/9056A 8.89
R-4D (FD) MBT-030111-02 3/1/2011 0.0256 0.00540 0.00500 uJ 1.68 USEPA 300.0/9056A 8.91
R-4D MBT-050911-04 5/9/2011 0.0296 0.00690 U 0.00500 U 1.83 USEPA 300.0/9056A 8.88
R-4D MBT-072511-01 7/25/2011 0.0380 0.0175 0.00500 uJ 1.83 USEPA 300.0/9056A 8.89
R-4D R-4D-100511 10/5/2011 0.0259 0.00630 0.00500 U 1.54 USEPA 300.0/9056A 8.99
R-4D MBT-011012-05 1/10/2012 0.0340 0.00680 0.00500 U 1.76 USEPA 300.0/9056A 8.79
R-4D (FD) MBT-011012-06 1/10/2012 0.0309 0.00680 0.00500 U 1.72 USEPA 300.0/9056A 8.79
R-4D SPL-040312-03 4/3/2012 0.0419 0.00860 0.00500 U 2.15 SM4500-F (probe) 8.97
R-4D SPL-070912-06 7/9/2012 0.0366 0.00850 0.00500 U 2.12 SM4500-F (probe) 11.2
R-4D SPL-100312-03 10/3/2012 0.0292 0.00660 0.00500 U 2.10 SM4500-F (probe) 9.16
R-4D (FD) SPL-100312-04 10/3/2012 0.0299 0.00660 0.00500 U 2.09 SM4500-F (probe) 9.22
R-4D SPL-021113-04 2/11/2013 0.0309 0.00600 0.00200 U 1.94 SM4500-F (probe) 9.28
R-4D (FD) SPL-021113-05 2/11/2013 0.0309 0.00600 0.00200 U 1.93 SM4500-F (probe) 9.26
R-4D SPL-042213-06 4/22/2013 0.0430 0.00590 0.00200 U 1.85 SM4500-F (probe) 9.41
R-4D SPL-071513-04 7/15/2013 0.0357 0.00520 0.00200 U 1.76 SM4500-F (probe) 9.22
Notes:
J = estimated value
U = not detected above method reporting limit
FD = field duplicate sample
mg/L = milligram per liter
SPL = Spent Pot Liner
WAD = weak acid dissociable
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EXECUTIVE SUMMARY

The Reynolds Metals Company (Reynolds) Longview Reduction Plant was constructed in
1941 at 4029 Industrial Way in Longview, Washington. The plant was expanded in 1968 and
operated by Reynolds until 2001. In 2001, Reynolds sold the plant to Longview Aluminum,
but retained ownership of the land and the Cryolite Recovery Plant. Longview Aluminum
later declared bankruptcy in 2003. Chinook Ventures, LLC (Chinook) purchased the
remaining assets, including the buildings, structures and process equipment, from the
bankruptcy trustee and entered into a long-term ground lease with Reynolds, effective
November 30, 2004. Reynolds assigned its obligation and interests in the lease to Northwest
Alloys Inc. (NWA), on September 30, 2005. Chinook was the sole operator of the plant until
January 2011, when Chinook sold the plant assets to Millennium Bulk Terminals — Longview

(Millennium).

In May 2004, Reynolds hired Envirocon Inc. (Envirocon) to demolish the Cryolite Recovery
Plant. During the Cryolite Recovery Plant demolition project approximately 800 tons of
metals and 150 tons of concrete were recycled; 161 tons of construction debris and 132 tons
of brick/refractory were disposed of as non-hazardous waste in an off-site Resource
Conservation and Recovery Act (RCRA) Subtitle D landfill; and 850 tons of underflow solids,
a Washington State dangerous waste, was disposed in the Chemical Waste Management
RCRA Subtitle C landfill in Arlington, Oregon.

A total of 40 potroom transformers were sold by the bankruptcy trustee to Calbag Metals Co.

(Calbag) in Portland, Oregon. Calbag recycled the transformer metals and transformer oil.

In early 2005, Chinook began a plant-wide demolition and cleanup project. Chinook hired
Envirocon to perform the demolition of the North Plant and South Plant potrooms under a
work plan approved by the Washington Department of Ecology (WDOE). Additional work
was self-performed by Chinook and continued until Chinook sold the plant in 2011. Various

accomplishments include:

e Reduction plant equipment in the north and south potrooms was removed, including:
the pot superstructures, anodes, cathodes, bus, and other hardware. Wastes generated
in the process were managed in accordance with local, state and federal requirements.

Metals including copper, aluminum, and steel were recycled.
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Executive Summary

e Anode carbon totaling 24,324 tons was stored, subsequently crushed, and sold for re-
use in the steel industry as cover flux or as an additive for carbon steel.

e The potrooms were cleaned including outside courtyards.

e The fume control systems attached to the potrooms, consisting of ductwork, pre-
scrubbers and Electrostatic Precipitators (ESPs) were cleaned. In addition, the fume
sludge handling equipment including piping, tanks, and clarifiers were cleaned.

e Equipment in the two cast houses were demolished and cleaned. The furnaces and
other casting equipment were removed and the rooms were cleaned, including the
casting pits.

e The mixer side of the Carbon Plant was demolished and cleaned. The mixers and
related piping were removed and recycled.

e Maintenance buildings, the pot digging building, pin-and-channel building, pot
relining building, and compressor buildings were cleaned.

e The unloading tower and the central loading/unloading tower were cleaned,
including the South Plant alumina handling system.

e The waste and stormwater systems were cleaned including the Wastewater
Treatment Plant, the storm drain lines, and the stormwater multi-media filter
building.

e The Cable Plant cast house and warehouse were cleaned.

e Contaminated soils were removed from the former scrap yard and properly disposed
at an off-site landfill.

e Other materials, including scrap metals, used oil, and unused transformers were

recycled.

On June 15, 2007, Chinook and NWA signed Agreed Order No. 4263 (AO4263) with the
WDOE which, in summary, required the parties to complete a Remedial Investigation (RI)
and Feasibility Study (FS) in accordance with the Model Toxics Control Act (MTCA; Chapter
173-340 of the Washington Administrative Code [WAC]). In accordance with AO4263,
Chinook and NWA submitted a RI Report in June 2007 and a Focused FS in September 2007.
The Focused FS identified 11 areas of potential concern. In 2008, WDOE approved the
proposed remedial action for two of the areas identified in the Focused FS: the on-site ditches
near the former Cryolite Recovery Plant and the former fuel island. Accordingly, Chinook

completed the following work in those areas:
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Executive Summary

e Soil from the three south ditches near the former Cryolite Recovery Plant was
removed to meet preliminary soil cleanup levels established in the Focused FS.
e Diesel contaminated soil under the former fuel island near the plant warehouse was

removed, bio-remediated, and used for fill on-site per WDOE approval.

Over the period that Chinook owned the plant, the following metals were recycled:
e 3,568 tons of copper
e 7,578 tons of aluminum, and
e 38,440 tons of steel.

In addition, the following process materials and contaminated soils were removed from the
facility:

e 24,324 tons of anode carbon was beneficially reused or recycled,

e 29,270 tons of hazardous waste was disposed of in permitted off-site facilities, and,

e 9,688 tons of non-hazardous waste and contaminated soils were collected and

disposed in permitted off-site facilities.

Millennium took ownership of the facility on January 11, 2011. Millennium is continuing
the cleanup of the site and through May 2011, has disposed of approximately:

e 63 tons of cleanup debris.

e 60 tons of wood waste,

e 15 tons of pitch-impacted debris,

e 5 tons of underflow solids,

e 1,801,512 gallons of thin stillage, and

e 775,000 gallons of storm water from the outdoor coke storage area.
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1 INTRODUCTION

The Reynolds Longview Reduction Plant was constructed in 1941 at 4029 Industrial Way in
Longview, Washington. The plant was expanded in 1968 and operated by Reynolds until
2001. In 2001, Reynolds sold the plant to Longview Aluminum, but retained ownership of
the land and the Cryolite Recovery Plant. Longview Aluminum later declared bankruptcy in
2003. In 2004, Chinook purchased the remaining assets, including the buildings, structures
and process equipment, from the bankruptcy trustee and entered into a long-term ground
lease with Reynolds, effective November 30, 2004. Reynolds assigned its obligation and
interests in the lease to NWA, on September 30, 2005. Chinook immediately began to
remove the reduction plant equipment that would not be used by Chinook; to dispose of
wastes generated during the demolition process; and, to clean other equipment and
buildings. Chinook was the sole operator of the plant until January 2011, when Chinook

sold the plant assets to Millennium.

This report summarizes the work accomplished by Reynolds, the bankruptcy trustee,
Chinook, and Millennium from 2003 when Longview declared bankruptcy through May
2011.
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2 EARLY DEMOLITION AND CLEANUP ACCOMPLISHMENTS

This section describes the demolition and cleanup activities performed by Reynolds or the

bankruptcy trustee prior to the sale of the facility assets to Chinook.

2.1 Cryolite Recovery Plant Demolition

In May 2004, Reynolds hired Envirocon to demolish the Cryolite Recovery Plant. The
project took five months, concluding in October 2004. Envirocon developed a work plan
which was approved and permitted by Cowlitz County. Work began in early August 2004,

and proceeded approximately as follows:

Stormwater and erosion controls were established.

The digester tanks and related equipment were removed.

The slurry tanks, liquor tanks, and precipitator tank were removed.

The cryolite dry bins and demolish the rotary kiln were removed.

The lime station was removed.

The cryolite building and contents were vacuumed, cleaned, and then demolished.

Pits and trenches were cleaned and backfilled with clean material.

® N o U kW&

Tank and building debris (e.g., waste material, concrete, etc.) were contained and

shipped off site for disposal.

During the Cryolite Recovery Plant demolition project, approximately 800 tons of metals and
150 tons of concrete were recycled; approximately 161 tons of construction debris and 132
tons of brick/ refractory were disposed at an off-site RCRA Subtitle D landfill; and,
approximately 850 tons of debris were disposed of in the Chemical Waste Management
RCRA Subtitle C landfill in Arlington, Oregon.

2.2 Potroom Transformers

Under the direction of the bankruptcy trustee, the 16 North Plant transformers and the 24
South Plant transformers were sold to Calbag. Calbag drained the transformers and recycled
the non-polychlorinated biphenyl (PCB) mineral oil from each transformer. The
transformers were then loaded onto rail cars and transported to the Calbag facility for

demolition and recycle of the metal components.
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3 CHINOOK DEMOLITION AND CLEANUP ACCOMPLISHMENTS
During the period from 2004 through January 2011, Chinook Ventures conducted

demolition, cleanup, and recycling activities in several areas of the facility. This section is

organized to discuss activities that occurred within the various site facilities.

3.1 North and South Plant Potrooms

In late 2004, Chinook hired Envirocon to perform the demolition of the aluminum smelting
equipment located in the North Plant and South Plant potrooms. The North Plant consisted
of six potrooms, rooms 51 through 56 that were built in the late 1960s. The South Plant
consisted of three potrooms, rooms J, K, and L, that were built during World War II.
Envirocon began the project in January 2005 and prepared a construction work plan that was

approved by the WDOE prior to construction.

The demolition was conducted in both the north and south plant potrooms simultaneously.

Work proceeded in general accordance with the sequence described below:

e Ductwork for the fume systems was disconnected.

e Floor plates were removed.

e Anode and cathode bus work was disconnected and the buses were then removed.

e The side and end doors were removed.

e Hardware, such as the ore bins on the North Plant pots, was removed as appropriate.

e The anode superstructures were pulled and the anode pins and channels were
stripped prior to breaking the anode carbon into smaller pieces.

e The bath and metal pads were stripped from the top of the cathodes.

e The cathodes were removed and sheared in half horizontally below the collector bars.

o The upper half of the pot shell was removed and transported to the pot digging
building for potliner removal.

e The alumina insulation was removed from the remainder of the cathode shell.

e The fume ducts were cleaned or removed from the inside of the potrooms.

e Recyclable metals were prepared for off-site transport.

The anode and cathode bus work in the South Plant was made of copper. The bus work in

the North Plant was made of aluminum, as were the side doors. Most of the other hardware
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was made from steel. The equipment and hardware was cleaned in accordance with the
Work Plan and the metals were sized and sold as scrap. Approximate total quantities of

metals recycled from the potlines are listed in Table 1.

Approximately 26,000 tons of spent potliner (SPL) was removed from the cathodes at the pot
digging building and disposed of in the Chemical Waste Management RCRA Subtitle C
landfill in Arlington, Oregon. The anode pins and channels were removed from the carbon

anodes, and the anode carbon was placed in the South Plant potrooms for temporary storage.

Envirocon completed most of the cleanup and decontamination of smelter process materials
before the end of their contract with Chinook. Envirocon washed four of the North Plant
potrooms, rooms 53 through 56. The washing started in the monitor at the roof line and
continued to the potroom floor. Envirocon also washed the basements and courtyards under
and between these rooms. Solids from the wash water were collected and disposed of off-
site, and the wash water was treated in the stormwater settlement pond, which is followed
by multi-media filters, prior to discharge to the Columbia River. Envirocon completed their
work at the end of 2005, at which time Chinook continued the cleanup by self-performing
the work.

After cleanup, Chinook converted the North Plant potrooms into covered flat storage areas
for bulk materials. Pre-cast floor pads, cast on-site by Specialty Concrete, were set in place
where the electrolytic cells, or pots, once stood. The river end and center section of potroom
51 were the first areas where pre-cast concrete pads were installed. Chinook then set up
crusher equipment in these areas and began crushing anode carbon. The crushed anode
carbon was sold to Nucor Steel and Pacific Metallurgical Inc. for beneficial use as cover flux
for steel furnaces and as a carbon additive for carbon steel alloys. The anode crusher
operation was later moved to the southern end of Facility 19. Chinook recycled or reused

24,324 tons of anode carbon that would have otherwise required landfill disposal.

The final two North Plant rooms, 51 and 52, were cleaned by Chinook following the

relocation of the crusher to Facility 19.
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The cleanup of the three potlines in the South Plant (J, K, and L lines) was also completed by
Chinook. Starting in the roof monitor, Chinook washed the rooms down to the floor level.
The floors and pot trenches in each line were then cleaned, and the materials and debris
generated by that process were properly disposed of. The quantities of debris generated by
the South Plant potlines cleanup are included with the other cleanup debris in Table 1.

3.2 Cast House

Two of the former reduction plant buildings, the North Plant Cast House (Facility 20) and
the South Plant Cast House (Facility 19), contained the Aluminum Plant casting operations.
Chinook cleaned up Facility 20, by removing the furnaces and casting equipment and reusing
or recycling the majority of the demolition material. The casting pits were backfilled with
clean material and covered with concrete. A steel operation run by MMF moved into this
area in July 2007. The refractory generated in the demolition process was tested by Chinook
and test results were submitted to WDOE. WDOE approved the beneficial use of the
refractory for backfill. Some of the waste refractory was used for fill near or under the new
railroad spur which was built by Chinook, and some was placed in the casting pit on the

rectifier end of Facility 20 and in the quench pit in the floor of the Cable Plant cast house.

Chinook moved their anode carbon crushing equipment to Facility 19 in January 2007. The
crusher operation was subsequently moved to the former pot digger building in October
2009. Final cleanup of Facility 19 was completed in October 2010. The casting pits and
other depressions in the floor were backfilled with Columbia River sand and paved with

concrete.

3.3 Maintenance Buildings

The maintenance operations at the former reduction plant consisted of several plant

facilities, including a weld shop, paint shop, auto shop, millwright shop, machine shop, and
an electrical shop. These areas have been cleaned by Chinook. Oils, greases and paint were
retained and used by Chinook. Waste oil generated by Chinook was stored and recycled by

used oil recyclers.
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3.4 Carbon Plant

The carbon facility at the former reduction plant was designed to manufacture anode carbon
paste and cathode paste on the “wet” side and to crush (or size) calcined petroleum coke and

anthracite coal on the “dry” side.

Chinook used the dry side equipment to pulverize petroleum coke for resale. The floors and
tunnels on the wet side were cleaned by Chinook, including removal of the mixers, pitch
scales, and connected piping. Scrap metal generated in the removal of the equipment was
recycled. Cleanup material totaling 46 tons was managed as pitch-contaminated debris and
disposed of off-site in the Chemical Waste Management RCRA Subtitle C landfill in
Arlington, Oregon. This work was completed in January 2011.

3.5 Fume Control System

The fume control system for the former reduction plant consisted of 46 wet pre-scrubbers
followed by 31 wet ESPs. Chinook cleaned the pre-scrubbers and ESPs in the North and
South Plants and the associated duct work, piping, and clarifiers. Chinook also cleaned the
fume system sludge handling building and tanks (Facility 72). Approximately 3,224 tons of
debris (referred to as underflow solids, or UFS) from the fume system was disposed of in the

Chemical Waste Management RCRA Subtitle C landfill in Arlington, Oregon.

3.6 Wastewater Management Facilities

Chinook continued to operate and maintain the wastewater systems, including the
Wastewater Treatment Plant (Facility 71) and the storm water treatment system, which
consists of a settling pond followed by multi-media filters (Facility 73). Chinook finished
cleaning the interior of the buildings and the exterior of the process equipment in Facility 73

and Facility 71.

Chinook cleaned approximately 98% of the underground stormwater system, including the
South Plant storm drains, the North Plant storm drains, and the other plant storm drains
which include: maintenance, cast houses, Carbon Plant, office buildings, other open areas,

and the parking lots. The only sections of the stormwater system that have not been cleaned
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are a short section of the main drain line from the South Plant area, the storm water sump at

Facility 77, and the storm water settling pond.

3.7 Pot Digging Building
Following the removal of SPL from the Pot-Digging Building, Chinook cleaned the building

and the equipment. Chinook also cleaned the associated dust collector, duct work, and fans.
Chinook began using the building for anode carbon crushing in October 2009. In addition to
processing on-site anode carbon, Chinook accepted anode carbon from two other reduction
plants that have ceased operations: the Kaiser Tacoma Works and the Goldendale Reduction
Plant. The crushed anode carbon was also sold to Nucor Steel and Pacific Metallurgical Inc.
for beneficial use. Recycling these materials for use in the steel industry is a good example of

beneficially using what might have otherwise been waste.

3.8 Pot Relining Building and Pin and Channel Building

Chinook cleaned the former pot relining building, Facility 34. The building is now used as a
fabrication shop. Chinook also cleaned the pin and channel building, Facility 35, which is

now used for equipment storage.

3.9 Compressor Rooms and Central Unloading Towers

Both the North and South Plant compressor rooms were cleaned by Chinook. The central
unloading towers were also cleaned by Chinook. Associated with the unloading tower is the
alumina handling system. Process material removal and cleaning of the South Plant alumina

transfer system was completed in October 2010.

3.10 Cable Plant

The former Reynolds Metals Cable Plant consists of a cast house and a large warehouse
supported by office buildings, maintenance shops, and other auxiliary buildings. Chinook
completed the cleanup of the cast house and the warehouse from the ceiling to the floor and

below ground areas in November 2010.
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3.11 Scrap Yard

A surface and subsurface soil sampling plan was prepared for the area previously used by
Reynolds to manage scrap metals. The purpose of the sampling was to investigate potential
contamination from past practices and to prepare the area for future use. Ten discrete
locations within the former scrap yard footprint were sampled and tested for fluoride, total
cyanide, polycyclic aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs),
PCBs, and metals. Only one sample contained concentrations of PAHs above the
preliminary soil cleanup levels established in the Focused FS. Other constituents sampled
were below the Focused FS preliminary soil cleanup levels. Subsequently, Chinook

excavated and disposed of 1,004 tons of rock and soil at an off-site RCRA Subtitle D facility.

3.12 Oil Recycling
By the end of 2010, Chinook recycled approximately 15 transformers. These included spare

transformers and others that were removed from operation by Chinook. The transformers
did not contain PCB-containing oils. The transformer oil was either sold to an oil recycler or
stored for reuse. Chinook routinely managed used oil from other sources including motor
oil, hydraulic oil, and heat transfer material (HTM) oil by selling these materials to used oil

recyclers.

3.13 MTCA Cleanup Activities
On June 15, 2007, Chinook and NWA signed AO4263 with the WDOE which, in summary,

required the parties to complete a RI and FS in accordance with MTCA. In accordance with
A04263, Chinook and NWA submitted a RI Report in June 2007 and a Focused FS in
September 2007. The Focused FS identified 11 areas of potential concern. In 2008, WDOE
approved the proposed remedial action for two of the areas identified in the Focused FS: the
on-site ditches near the former Cryolite Recovery Plant and the former fuel island. The

following sections describe the completed remedial activities.

3.13.1 South Ditches

Process residue, containing concentrations of PAHs above the Washington State dangerous
waste criteria, impacted surface soils contained in three on-site ditches near the former

Cryolite Recovery Plant. Beginning in October 2008, Chinook pumped the water out of the
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ditches and removed the process residue and adjacent bottom and sidewall soils until a
horizon of apparent native, non-affected soils was visible. Approximately 2,663 tons of
process residue, soil, and debris were removed from the ditches. Test results from samples of
the removed materials were less than the Washington State dangerous waste and were
disposed in an off-site RCRA Subtitle D landfill. Following removal, four confirmation soil
samples were taken from the bottom of each ditch and submitted to a certified laboratory for
PAH analyses using EPA 8270M-SIM. These samples were reported with PAH

concentrations less than the preliminary soil cleanup levels presented in the Focused FS.

3.13.2 Fuel Island

In May 2004, the bankruptcy trustee decommissioned the plant’s 10,000-gallon underground
gasoline tank. Soil samples taken under the fuel island showed levels of diesel exceeding
preliminary soil cleanup levels established in the Focused FS in accordance with MTCA
Method A values for industrial properties. In October 2007, Chinook began removing the
concrete and diesel contaminated soil. The excavation measured approximately 24 feet wide
by 42 feet long and was 10 feet deep. Post remediation soil samples from the excavation
walls and floor were tested for diesel. Test results showed that the remaining soils met the
preliminary cleanup levels established in the Focused FS. Soil removed from the excavation
was placed at the site of the former Cryolite Recovery Plant and bio-remediated to below
MTCA Method A cleanup levels. With WDOE'’s approval, the bio-remediated soil was used

for fill in concrete pits in the former Cable Plant warehouse floor.
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4 MILLENNIUM CLEANUP ACCOMPLISHMENTS

Millennium took ownership of the facility on January 11, 2011. To help facilitate an
expedited transition of site operations from Chinook to Millennium, Millennium leased 2 to
3 acres of storage space to Chinook for temporary storage of equipment still belonging to
Chinook. Chinook began moving their equipment to the leased site immediately and
finished this task in May 2011.

As Chinook’s equipment was cleared from the plant, Millennium proceeded to clean up the
areas formerly operated by Chinook. Initial activities included clearing and disposing scrap
wood, metal, and other general debris and waste materials identified. The plant parking lots
and main courtyards have been swept and cleaned by Millennium, who has maintained an
outstanding level of housekeeping practices. Through May 2011, Millennium cleared and
disposed of approximately:

63 tons of clean-up debris,

60 tons of wood waste,

15 tons of pitch contaminated debris, and

5 tons of underflow solids.

In addition, Millennium shipped 1,801,512 gallons of thin stillage (corn milk) to the Cowlitz
County Publicly-owned Treatment Works (POTW) and 775,000 gallons of stormwater from
the outside coke storage area to an off-site permitted waste water treatment plant, Cascade

General in Portland Oregon.
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Table 1

Total Materials Recycled, Reused, or Disposed Of

Material Source How Managed Total Quantity in Tons
Copper Potrooms Recycled 3,568
Aluminum Potrooms Recycled 7,538
Aluminum General Plant Recycled 40
Steel Potrooms Recycled 28,600
Steel General Plan Recycled 9,840
Anode Carbon Potrooms Reused 24,324
Spent Potliner Potrooms Disposed of 26,000
Underflow Solids Fume System Disposed of 3,224
Scrap Yard Debris Scrap Yard Disposed of 1,004
ESP Cleanings ESPS Disposed of 500
Bath Potrooms Disposed of 3,275
Cleanup debris Potroo::,nfeneral Disposed of 2,246
Ditch cleanup dirt South Ditches Disposed of 2,663
Pitch contaminated debris Carbon Plant Disposed of 46
Copper, Brass General Plant Recycled 68
Steel, Aluminum Cryolite Recovery Recycled 800
Plant
Concrete Cryolite Recovery Recycled 150
Plant
Construction Debris Cryolite Recovery Disposed of 161
Plant
Cryolite Recovery
Brick/Refractory Plant and Cast Reused 532
Houses
Underflow Solids Cryolite Recovery Disposed of 850
Plant
Wood Waste General Plant Disposed of 60
Thin Stillage (corn milk) Imported from off- Disposed of 1,801,512 gallons
site
Storm Water Coke Storage Area Disposed of 775,000 gallons
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1 INTRODUCTION

This addendum supplements information contained within the Demolition and Cleanup
Accomplishments at the Former Reynolds Longview Reduction Plant report prepared by
Northwest Alloys, Inc. (Northwest Alloys) in 2011.

Between June 2011 and the end of December 2012, Millennium Bulk Terminals — Longview,
LLC (MBTL) continued to remove and clean up unwanted equipment or unpermitted
structures and storage areas and associated materials that were developed by Chinook
Ventures, Inc. (CVI) prior to MBTL’s purchase of the former Reynolds Metals Reduction
Plant (Reynolds Facility). In addition, MBTL has voluntarily undertaken and completed
other cleanups and has managed additional wastes, as described further in Section 2. The
work described herein was performed under the Washington State Department of Ecology’s

(Ecology’s) supervision.

MBTL’s work at the Reynolds Facility has resulted in the removal of more than 200,000 tons
of wastes and materials since MBTL’s purchase of the Reynolds Facility assets in early 2011.
MBTL has also removed unpermitted conveyors and structures that had been installed by
CVI and has completed repairs of the Consolidated Diking Improvement District (CDID)
levee that had been damaged by CVI.

MBTL and Northwest Alloys continue to work with Ecology to implement a Remedial
Investigation and Feasibility Study (RI/FS) consistent with the Model Toxics Control Act
(MTCA) Agreed Order overseen by Ecology.
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2 ADDITIONAL ACCOMPLISHMENTS

This section describes the demolition and cleanup activities performed by MBTL between
June 2011 and December 2012. Summaries of the quantities discussed in this section are
included in Table 1.

2.1 Stormwater Settling Pond Maintenance

During summer 2012, MBTL performed routine maintenance on the stormwater settling
pond. The work included removal of settled solids that had accumulated in the pond since
completion of the last solids removal event in 2001. Beginning in mid-July, the pond was
drained, and the settled solids were allowed to dry in place to the extent possible. A lined
drying bed was constructed next to the pond, and the settled solids were transferred to the
drying bed. In addition, the inlet piping and the effluent pump sump were cleaned, and the
resulting material/solids removed during cleaning were also placed in the drying bed. The
stormwater settling pond cleanup material was disposed of off site in a permitted landfill in
Hillsboro, Oregon. More than 1,000 tons of settled solids were removed and properly
disposed of off site.

2.2 Commissioning of the Replacement Treatment System

During late 2011 and early 2012, MBTL completed the commissioning of the replacement
water treatment system. This work was conducted consistent with a design approved by
Ecology. Pending commissioning of the treatment system, approximately 725,000 gallons of
collected process waters were managed by off-site disposal. The treatment system continues
to operate consistent with National Pollutant Discharge Elimination System (NPDES) permit

requirements.

2.3 Petroleum Coke Storage Area Pad Cleanup and Removal

MBTL coordinated with regulatory authorities and the owner of the green petroleum coke
from CVTI'’s former storage pad to remove more than 100,000 tons of green petroleum coke
from the site during summer and fall 2012. MBTL then removed and disposed of the

petroleum coke storage area pad, which consisted of concrete, soil, and residual petroleum
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coke. Between summer and fall 2012, approximately 21,000 tons of petroleum coke storage

area pad cleanup debris was shipped to a permitted landfill in Hillsboro, Oregon.

2.4 Petroleum Coke Storage Area Stormwater Management

MBTL managed stormwater that had come in contact with the green petroleum coke by
either evaporation or collecting the stormwater and shipping it to off-site permitted
wastewater facilities. From June 2011 until removal of the green petroleum coke in fall
2012, more than 2,000,000 gallons of stormwater was shipped for off-site disposal, and
approximately 4,000,000 gallons was evaporated at the site.

2.5 Alkaline Ore

The demolition of the North Plant and South Plant potrooms is described in the Demolition
and Cleanup Accomplishments at the Former Reynolds Longview Reduction Plant report.
The cathode insulation, referred to as alkaline ore, was stored by CVI in the potrooms for
possible reuse. Because of the high sodium content of the alkaline ore, a suitable reuse
application was not identified by CVI. Accordingly, MBTL shipped approximately 6,500 tons

of alkaline ore to a permitted landfill in Hillsboro, Oregon, for disposal.

2.6  Other Reusable or Recyclable Materials

Materials remaining on site included a number of reusable or recyclable materials. For
materials owned by other parties, MBTL coordinated with materials owners and obtained
applicable permits and approvals to ensure that materials were removed safely. Reusable and

recyclable materials removed from the site include the following:

e More than 2,500 tons of alumina ore

e More than 20,000 tons of anode carbon
e More than 26,000 tons of fly ash

e More than 1,200 tons of scrap metal

2.7 Wood Block Floor in Maintenance Machine Shop

The machine shop floor in the maintenance machine shop building was equipped with a

wood block floor. Following the closure of the Reynolds Facility, this floor fell into
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disrepair, and much of the flooring was loose and significantly damaged. Testing showed
that the oil and mastic in the floor contained asbestos, polychlorinated biphenyls, and lead.
An asbestos abatement contractor was hired by MBTL to remove the floor. The project was
completed in 3 months, and approximately 68 tons of flooring, including some of the cement
under and around the perimeter of the floor, was removed and disposed of in a permitted

Toxic Substances Control Act and hazardous waste landfill in Arlington, Oregon.

2.8 U-ditch Restoration

When CVI constructed a new railroad line to connect the former on-site cable plant to the
existing rail lines that paralleled the river end of the North Plant, they filled in a drainage
ditch (referred to as the U-ditch) that, at the time, conveyed stormwater from the western
portion of the property back to the Reynolds Facility’s stormwater treatment system. This
change in the U-ditch by CVI was in violation of the site’s NPDES permit, so Ecology issued
an Administrative Order to CVI to correct the situation. CVI did not reconnect the U-ditch.
MBTL received approval from Ecology to reconnect the U-ditch. The fill used by CVI to
close the U-ditch consisted of site demolition debris. After the ditch was reopened, MBTL
separated the sampled clean fill from the demolition debris-contaminated fill and disposed of
more than 14,000 tons of the demolition debris-contaminated fill in a permitted landfill in
Hillsboro, Oregon. The segregated clean fill was stored for proposed 2013 regrading of

the ditch.

2.9 Removal and Disposal of Other Materials

MBTL continued to conduct general site cleanup and remove miscellaneous debris and other
materials. Materials removed from the site and disposed at appropriately permitted off-site

treatment/disposal facilities include the following:

e Approximately 700 tons of cleanup debris
e Approximately 90 tons of wood waste
e Approximately 20 tons of pitch-impacted debris

e More than 200 tons of underflow solids
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2.10 Other Completed Actions

MBTL continued to remove unpermitted structures that had been installed by CVI and other

historical debris and infrastructure, in addition to repairing infrastructure still in operation.

These actions include the following:

Removal of product handling conveyors and other unpermitted structures previously
placed at the site by CVI

Removal of the unpermitted conveyor system and product loader that had previously
been installed on the dock by CVI

Completion of in-water migration measures, including the removal of
creosote-treated structures

Repair of the CDID levee that had been damaged by CVI

Repair of the Reynolds Facility dock, including restoration of the fire suppression
system for the dock

Upgrades to the facility’s potable water system

Re-establishment of on-site facilities for use by MBTL employees
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3 SUMMARY
Since purchasing the Reynolds Facility assets in early 2011, MBTL has made great progress in

restoring conditions at the Reynolds Facility. To date, MBTL has removed more than
200,000 tons of wastes and materials, has removed unpermitted conveyors and structures
that had been installed by CVI, and has completed repairs of the CDID levee that had been
damaged by CVIL.

MBTL’s progress at the Reynolds Facility is ongoing. The attached photographs illustrate the
improved conditions achieved since MBTL’s purchase of the Reynolds Facility assets from
CVIin early 2011. MBTL and Northwest Alloys continue to work with Ecology to
implement a RI/FS consistent with the MTCA Agreed Order overseen by Ecology.
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Table 1

Demolition and Cleanup Accomplishments: June 2011 through December 2012

Material

Source

How Managed

Quantity

Settled solids

Stormwater
settling pond

Disposed of in a
permitted landfill

More than 1,000 tons

Process water

Commissioning of

Shipped to permitted

Approximately 725,000

treatment system wastewater treatment plants gallons
Green petroleum Removed and exported by More than
Green petroleum coke
coke product owner 100,000 tons
Petroleum coke, Petroleum coke Disposed of in a Approximately
soil, and concrete storage area permitted landfill 21,000 tons
Petroleum coke Shipped to permitted More than
Stormwater -
storage area wastewater treatment plants 2 million gallons
. Disposed of in a Approximately
i Cathode demolition
Alkaline ore permitted landfill 6,500 tons
Approximatel
Alumina ore Glencore Removed by Glencore PP 4
2,500 tons
Carbon Anode carbon Recycling in the steel industry | More than 20,000 tons
Fly ash LaFarge Reused by LaFarge More than 26,000 tons

Wood and concrete

Maintenance machine
shop floor

Disposed of in a permitted
Subtitle C landfill

Approximately 68 tons

Scrap metal

Site cleanup and
structure removal

Recycled

More than 1,200 tons

Demolition debris

U-ditch restoration

Disposed of in a

More than 14,000 tons

and soil permitted landfill
. Disposed of in a .
Cleanup debris Site cleanup ) _ Approximately 700 tons
permitted landfill
. Disposed of in a .
Wood waste Site cleanup . ] Approximately 90 tons
permitted landfill
itch-i Disposed of in a
Pitch-impacted Site cleanup p' i More than 20 tons
debris permitted landfill
. Disposed of in a
Underflow solids Site cleanup More than 200 tons

permitted landfill

Notes:

The quantities shown in this table include only materials removed from the Reynolds Facility between June 2011
and December 2012. For information on actions completed and materials removed from the Reynolds Facility
prior to that date, refer to the Demolition and Cleanup Accomplishments at the Former Reynolds Longview
Reduction Plant report prepared by Northwest Alloys in 2011.




Photographs

Flat Storage Area

Previous Conditions

North Plant Potlines

Previous Conditions

South Plant Potlines

Previous Conditions Current Conditions



Maintenance Courtyard

Previous Conditions

Closed Black Mud Pond Facility

Previous Conditions

Waste Treatment Facility (U-ditch)

T 3 ] =

Previous Conditions Current Conditions



Product Handling

Previous Conditions Current Conditions

CDID Levee Repair

Previous Conditions Current Conditions



Alcoa Longview Facility Data Report

McCully Frick & Gillman, Inc. (2003), as submitted
under Anchor Environmental, L.L.C. (2006).
Prepared for Washington State Department of
Ecology. August 2006.




, 4 AN Anchor Environmental, L.L.C.
\ C H O R 1423 34 Avenue, Suite 300
=P ENVIRONMENTAL, Lal:G: Seattle, Washington 98101

Phone 206.287.9130
Fax 206.287.9131

August 2, 2006
060354-01

Ms. Carol Kraege

Washington State Department of Ecology
Industrial Section

PO Box 47600

Olympia, WA 98504-7600

Dear Ms. Kraege:

The purpose of this letter is to transmit environmental data from investigations performed by
MFG on behalf of Alcoa at the former Reynolds Metals Corporation Longview facility (site) in
Longview, Washington. The site characterization activities conducted by MFG provide
information that assists with quantifying the environmental conditions at the site and further
establish a soil, sediment, groundwater, and surface water database to be used for evaluating
future site environmental strategy. Past investigations at the site, combined with the recent
work by MFG, has resulted in a detailed understanding of the shallow groundwater, surface
water, soil, and on-site ditch sediment in site areas where waste materials exist.

Site History

As you know, the site is located at 4029 Industrial Way on the north bank of the Columbia River
in Cowlitz County, Washington near Longview. The site covers approximately 416 acres with
approximately 100 acres of developed area. The southern portion of the facility (South Plant)
began aluminum smelting and casting operations in 1941. The larger North Plant began
aluminum smelting and casting operations in 1967. The Longview facility was shut down in
March 2003.

Investigation Summary

The MFG investigations commenced in July 2002 and were concluded in September 2003. Table
1 summarizes the actual data collection activities at the site in 2002 and 2003. The attached data
report contains all of the data collected by MFG. The tables and figures in this data report are
organized as follows:



Ms. Carol Kraege
August 2, 2006
Page 2

Volume |

Chronology of Field Events, Well Construction Information: Tables 1 -2

Facility Site Location Map, Site Plan, All Monitoring/Sampling Locations: Figures 1 — 3
North Plant Groundwater Data/Figures: Tables 3 — 11; Figures 4 - 8

North Plant Surface Water Data/Figures: Table 12; Figure 9

North Plant Soil Data/Figures: Figure 10

South Plant Soil Data: Tables 13 — 14

South Plant Groundwater Data/Figures: Tables 5 — 18, 20 — 22; Figures 11 - 13, 16 - 17
South Plant Sediment Data/Figures: Table 19; Figure 14

South Plant Surface Water Data/Figures: Table 23; Figure 15

Volume II

Appendix A: August 1970 Color Enhanced Aerial Photograph of Plant

Appendix B: Data Evaluation Summaries

Appendix C: Boring Logs and Screened Intervals for North Plant Wells and Piezometers
Appendix D: Hydrographs for BMP Area Wells, Piezometers, Surface Water-
Groundwater Pairs, and Surface Water Benchmarks

Appendix E: Trilinear and Stiff Diagrams

Appendix F: Boring Logs for South Plant Direct-Push and Hollow Stem Auger Borings
Appendix G: Boring Logs and Screened Intervals for South Plant Wells and Piezometers
Appendix H: Hydrographs for South Plant Wells, Piezometers, Surface Water-
Groundwater Pairs, and Surface Water Benchmarks

Please feel free to call (206 287 9130) or e-mail me (jkeithly@anchorenv.com) if you have any

questions or concerns. We appreciate the open exchange of information on this project trust

that we will continue to have an open dialog.

Sincerely,

James Keithly

Anchor Environmental, L.L.C.

Cc:

Andy Hanes, Alcoa
Mark Stiffler, Alcoa


mailto:jkeithly@anchorenv.com

Ms. Carol Kraege
August 2, 2006
Page 3

Barry Oliver, Chinook Ventures

Alan Parks, Chinook Ventures

Tom Dickey, Anchor Environmental
Kristen Gaines, Anchor Environmental
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Table 1
Chronology of Field Events

Date Event Notes
Sediment samples collected at six locations from the ditches in the South Plant
Area
July 29, 2002 Staff gauges or mini-piezometers installed at four locations (G.'lA/BZ G-3A/B, G-
' 4A/B, and G-8A/B); surface water measurement benchmarks identified at four
other locations (G-2, G-5, G-6, and G-7) in the South Plant Area and near the
BMP.
Not in original Scope. Due to staffing issues, the
July 30, 2002 Quarterly gr(_)undwater monitoring begins on wells RL-4S, RL-4D, RL-5, RL-3D Plant was _unable to provid_e the personnel to _
' and RL- 3S in the BMP Area perform this quarterly monitoring. MFG stepped in
and conducted the monitoring for this quarter.
Continued quarterly groundwater monitoring of wells RL-4S, RL-5, RL-3D, RL-
July 31, 2002 3S, RL1D, RL-2S, RL2D, RL-1S, and RL1D. Sample collected from CDID Down

surface water monitoring station in the BMP Area.

August 1, 2002

Continued quarterly monitoring of the CDID Up surface water monitoring station,
wells RL-1S, RL-1D, RL-4S, RL-4D in the BMP Area. Began quarter monitoring
of well R-3 in the South Plant Area.

August 2, 2002

Continued quarterly groundwater monitoring of wells R-2, R-4S, and R-1D in the
South Plant Area.

August 5, 2002

Continued quarterly groundwater monitoring of wells R-1D, R-4D, and R-1D in
the South Plant Area. Began quarterly groundwater monitoring of wells RLSW-2
and RLSW-3 in the Old Industrial Landfill Area.

August 6, 2002

Continued quarterly groundwater monitoring of wells RLSW-4 and RLSW-1 in the
Old Industrial Landfill Area.

August 27, 2002

Site-wide monthly water level measurements begins at 19 existing monitoring
wells five staff gauge/mini-piezometers, and four benchmark locations.
Surveyors begin acquiring benchmark data prior to shooting all water level
measurement locations.

An additional staff gauge/mini-piezometer installed
in low lying area south of well RL-5 (G-9A/B).

September 10, 2002

First of four quarterly rounds of surface water sampling begins. Samples
collected at MFG stations SW-4, SW-5, SW-6, SW-7, SW-8 in the South Plant
Area and stations SW-9 in the BMP Area

September 11, 2002

Direct push soil sampling begins in South Plant Area. Borings DP-1, DP-2, DP-3,
DP-4, DP-5, DP-6, DP-7, and DP-8 completed.

September 12, 2002

Continued direct push soil sampling in South Plant Area. Borings DP-9, DP-10,
and DP-11 completed.

At 1300 hr, direct push rig breaks down, ending field
work until September 24, 2002.

September 17, 2002

Surveyors begin shooting DP-1 though DP-11.

September 24, 2002

Resumed direct push soil sampling in South Plant Area. Borings DP-12, DP-13,
DP-14, DP-15, DP-16, DP-17, DP-18, and DP-19 completed.

DP-20 began, but macrocore sampler could not be
recovered. No sample collected.

September 25, 2002

Site-wide monthly water level measurements collected.

MW-9 near the Cable Plant added to monitoring
network.




Date

Event

Notes

October 29, 2002

Site-wide monthly water level measurements collected.

CDID down benchmark added to monitoring
network.

November 25, 2002

Site-wide monthly water level measurements collected.

Second of four quarterly rounds of surface water sampling completed. Samples
collected at MFG stations SW-4, SW-5, SW-6, SW-7, SW-8 in the South Plant
Area and stations SW-9, CDID Up and CDID Down in the BMP Area.

November 25 and
November 26, 2002

Site-wide monthly water level measurements collected.

Five piezometers installed in the South Plant area and two installed between
BMP and CDID ditch.

Well development begins on PZ-1, PZ-2, PZ-3, and PZ-4.

November 27, 2002

Well development PZ-1, PZ-4, PZ-5, PZ-6 and PZ-7.

December 2 and
December 3, 2002

Completed well development and collected groundwater samples from PZ-1, PZ-
2,Pz-3, PZ-4, PZ-5, PZ-6, and PZ-7.

December 4, 2002

Surveyors shoot DP-12 through DP-19, and PZ-1 though PZ-7.

December 27, 2002

Site-wide monthly water level measurements collected.

January 29, 2003

Site-wide monthly water level measurements collected.

February 25, 2003

Site-wide monthly water level measurements collected.

March 24, 2003

Site-wide monthly water level measurements collected

Third of four quarterly rounds of surface water sampling completed. Samples
collected at MFG stations SW-4, SW-5, SW-6, SW-7, SW-8 in the South Plant
Area and stations SW-9, CDID Up and CDID Down in the BMP Area.

March 25, 2003

Second of four quarterly rounds of samples collected from PZ-2, PZ-3, PZ-4, PZ-
5, PZ6, and PZ-7.

PZ-1 not sampled due to problem with casing. The
casing was repaied by the driller in April 2003.

April 29, 2003

Site-wide monthly water level measurements collected.

May 29, 2003

Site-wide monthly water level measurements collected.

June 29 & 30, 2003

Third of four quarterly rounds of samples collected from PZ-1, PZ-2, PZ-3, PZ-4,
PZ-5, PZ6, and PZ-7.

July 1, 2003

Site-wide monthly water level measurements collected.

Fourth of four quarterly rounds of surface water sampling completed. Samples
collected at MFG stations SW-4, SW-5, SW-6, SW-7, SW-8 in the South Plant
Area and stations SW-9, CDID Up and CDID Down in the BMP Area.

August 12, 2003

Samples collected from drums of investigation-derived waste (IDW) for
characterization purposes

September 25, 2003

IDW hauled off-site by Philip Services

September 30, 2003

Fourth of four quarterly rounds of samples collected from PZ-1, PZ-2, PZ-5, PZ6,
and PZ-7

Note:

BMP Black Mud Pond
Consolidated Diking and Improvement District (Cowlitz County)

CDID




Table 2
Well Construction Information

Screened Interval Screened Interval Elevation
Total Depth|PVC Well Steel PVvC Ground Measuring Point
Well/Piezo Location of of Casing Casing Casing Top of | Bottom Surface | Elevation (Top of PVC Top of Bottom of
meter Well/Piezometer | Borehole |Diameter| Screen Stickup Stickup | Screen |of Screen| Elevation Casing) Screen Screen
Number at Facility (ft bgs) | (Inches) | Slot Size| (ft ags) (ft ags) | (ft bgs) | (ft bgs) |(ft NAVD88) (ft NAVD88) (ft NAVD88) | (ft NAVD88)
CPMW-9 Cable Plant 15 2 0.010 0.00 -0.38 6 14 12.30 11.92 6.30 -1.70
R 1D South Plant 24 2 0.010 0.90 0.79 20 24 16.59 17.38 -3.41 -7.41
R 1S South Plant 12 2 0.010 0.47 0.30 7 12 16.54 16.84 9.54 4.54
R 2 South Plant 14 2 0.010 2.05 1.63 9 14 7.42 9.05 -1.58 -6.58
R 3 South Plant 24 2 0.010 0.54 0.39 19 24 12.44 12.83 -6.56 -11.56
R 4D South Plant 27 2 0.010 1.14 0.97 23 27 17.73 18.70 -5.27 -9.27
R 4S South Plant 19 2 0.010 1.07 0.94 14 19 17.62 18.56 3.62 -1.38
RL-1D BMP 38 2 0.010 1.92 1.77 28 38 10.43 12.20 -17.57 -27.57
RL-1S BMP 17 2 0.010 1.96 1.83 8 18 10.52 12.35 2.52 -7.48
RL-2D BMP 33 2 0.010 2.00 1.93 23 33 8.34 10.27 -14.66 -24.66
RL-2S BMP 17.5 2 0.010 2.66 2.45 7.5 17.5 8.27 10.72 0.77 -9.23
RL-3D BMP 38 2 0.010 2.45 2.35 28 38 10.33 12.68 -17.67 -27.67
RL-3S BMP 17.5 2 0.010 2.59 2.33 7.5 17.5 10.42 12.75 2.92 -7.08
RL-4D BMP 35 2 0.010 1.39 1.28 25 35 8.33 9.61 -16.67 -26.67
RL-4S BMP 13.5 2 0.010 1.70 1.58 8.5 13.5 8.33 9.91 -0.17 -5.17
RL-5 BMP 22 2 0.010 3.42 3.24 12 22 14.15 17.39 2.15 -7.85
RLSW1 OIL 18 1.5 0.010 1.91 1.77 9 18 14.15 15.92 5.15 -3.85
RLSW2 OIL 18 15 0.010 2.02 2.02 9 18 15.46 17.48 6.46 -2.54
RLSW3 OIL 18 15 0.010 1.75 1.48 9 18 13.50 14.98 4.50 -4.50
RLSWA4 OIL 28.5 15 0.010 1.69 1.51 18 28.5 27.78 29.29 9.78 -0.72
pPz-1 South Plant 13.7 2 0.010 2.96 2.58 8.6 13 12.34 14.92 3.74 -0.66
pz-2 South Plant 25.3 2 0.010 3.15 2.48 20.2 24.6 14.24 16.72 -5.96 -10.36
Pz-3 South Plant 10.3 2 0.010 3.10 2.73 5.1 9.5 10.17 12.90 5.07 0.67
PZ-4 South Plant 18.2 2 0.010 3.14 2.74 13 17.4 8.53 11.27 -4.47 -8.87
PZ-5 South Plant 23.5 2 0.010 2.61 1.99 18.4 22.8 9.91 11.90 -8.49 -12.89
PZ-6 BMP 12.6 2 0.010 2.99 2.52 7.5 11.9 4.49 7.01 -3.01 -7.41
pz-7 BMP 18.6 2 0.010 3.06 2.63 8.4 17.8 7.73 10.36 -0.67 -10.07
Notes:

BMP = Black Mud Pond
OIL - Old Industrial Landfill
ft ags = feet above ground surface

ft bgs = feet below ground surface




Table 3
North Groundwater Water Level Elevations

Monitoring Station Name RL-1S|RL-1D| RL-2S| RL-2D | RL-3S| RL-3D| RL-4S| RL-4D|RL-5| cPmw-9 | Pz-6 | pPz7 G6 G7 G8A G8B G9A G9B CDID Down CDID RMC PS
Cable plant
BMP Recirc| sample
Monitoring Station Location Black Mud Pond Area Cable Plant| West Side BMP Ditch platform Cable Plant Ditch East Side BMP CDID Pump Station
Station Type Well | Well | Well | Well | Well | Well | Piez | Piez | Piez Piez Piez SG Mpiez Ditch SG Mpiez SG Mpiez Ditch Ditch
Measuring Point Location TOC | TOC | TOC | TOC | TOC | TOC | TOC | TOC | TOC TOC TOC TOC PM PM SG TOSC SG TOSC Pipe on walkway SG
Date Water Level Elevations (ft NAVD88)

26-Jul-02 0.50
30-Jul-02 486 | 282 | 3.60 | 3.13 | 1.49
31-Jul-02 1.20 | 0.74 | 0.07 0.05
02-Aug-02 0.50
23-Aug-02 0.30
27-Aug-02 191 | 265 | 041 0.26 3.29 | 466 | 3.55 | 3.62 | 0.49 4.30 Dry Dry Dry Dry
30-Aug-02 0.50
25-Sep-02 1.63 | 255 | 0.33 0.11 3.90 | 4.16 | 3.10 | 3.11 | 0.49 2.90 4.07 Dry Dry 0.41 Dry Dry
27-Sep-02 0.50
14-Oct-02 1.72 | 3.58 | 0.45 0.50 405 | 425 | 415 | 3.80 | 0.10
25-Oct-02 0.50
29-Oct-02 1.70 | 214 | 041 0.34 394 | 409 | 3.80 | 3.59 | 0.03 3.60 411 1.97 Dry 1.83 Dry Dry
01-Nov-02 0.60
25-Nov-02 1.78 | 2.18 | 0.57 0.64 427 | 422 | 545 | 458 | 0.65 4.58 4.38 2.81 3.16 3.16 Dry Dry 0.32
02-Dec-02 0.74 1.46
27-Dec-02 249 | 2.88 | 1.66 1.85 553 | 5.34 | 6.81 | 6.08 | 4.95 6.00 1.11 0.13 5.06 2.91 3.79 3.62 Dry 4.63 0.07
29-Jan-03 3.02 | 3.18 | 2.50 2.14 6.04 | 542 | 7.17 | 6.18 | 5.60 6.14 2.15 1.10 4.26 3.06 3.20 3.12 Dry 5.10 0.33
25-Feb-03 2.80 | 3.33 | 1.87 1.88 552 | 5,61 | 6.85 | 6.13 | 5.60 6.27 1.80 0.14 3.98 2.88 2.88 3.08 Dry 5.48 0.27
24-Mar-03 294 | 0.96 | 3.30 2.60 599 | 469 | 7.48 | 6.55 | 5.99 7.28 2.70 2.28 5.41 3.10 3.10 3.32 7.48 5.88 0.55
29-Apr-03 258 | 351 | 1.25 1.55 564 | 563 | 691 | 6.31 | 5.66 6.49 1.43 0.27 5.13 3.85 3.86 3.85 Dry 6.38 0.08
29-May-03 2.34 | 319 | 0.99 1.19 508 | 533 | 5.77 | 553 | 4.19 5.89 0.16 0.73 5.43 3.61 3.60 3.55 Dry 6.41 0.48
01-Jul-03 214 | 2.78 | 0.67 0.75 482 | 502 | 496 | 442 | 257 5.00 0.46 1.20 5.19 3.20 3.20 3.11 Dry 6.01 0.27

Notes:
All water levels are in feet NAVDS88
SPL Ditch = Spent Pot Liner Ditch
Piez = Piezometer
Mpiez = Mini Piezometer
PM = Paint Mark

RMC PS = CDID pump station located just down stream of CDID Down location (measured by CDID personnel on an irregular basis)

SG = Staff Gauge
TOC =Top of PVC Casing
TOSC = Top of Steel Casing

Blank Cell = no measurement




Table 4

Old Industrial Landfill Water Level Elevations

Well Name RLSW-1 RLSW-2 RLSW-3 RLSW-4
Date Water Level Elevations (ft NAVD88)
05-Aug-02 6.28 5.79

06-Aug-02 6.46 11.26
27-Aug-02 5.98 6 5.76 11.27
25-Sep-02 5.43 5.39 5.16 10.99
29-Oct-02 5.55 5.54 5.43 10.76
25-Nov-02 6.07 6.06 5.84 10.6
27-Dec-02 8.04 7.99 7.74 11.05
29-Jan-03 8.39 8.98 8.08 11.69
25-Feb-03 8.4 8.97 8.25 12.08
24-Mar-03 8.71 9.81 8.73 12.39
29-Apr-03 8.61 9.42 8.3 12.37
29-May-03 7.96 8.15 7.6 12.11
01-Jul-03 7.15 7.05 6.81 11.82
Notes:

All measuring points were top of outer steel well casing

Blank Cell = no measurement




Table 5
North Groundwater Vertical Gradients

Well Pair RL-1S | RL-1D | RL-2S | RL-2D | RL-3S | RL-3D | RL-4S | RL-4D
Bottom of Screen (ft NAVD88) -7.48 -9.23 -7.08 -5.17
Top of Screen (ft bgs) -17.57 -14.66 -17.67 -16.67
6/30/2002

Water Level Elevation (ft NAVD88) | | 486 | 2.82 | 36 | 313

Vertical Gradient (ft/ft) 0.193 0.041
7/31/2002

Water Level Elevation (ft NAVD88) 1.2 | 074 | 0.07 | 0.05 | |

Vertical Gradient (ft/ft) 0.046 0.004
8/27/2002

Water Level Elevation (ft NAVD88) 191 | 265 | 041 | 026 | 329 | 466 | 355 | 3.62

Vertical Gradient (ft/ft) -0.073 0.028 -0.129 -0.006
9/25/2002

Water Level Elevation (ft NAVD88) 1.63 | 255 | 033 | 011 | 390 | 416 | 310 | 3.11

Vertical Gradient (ft/ft) -0.091 0.041 -0.025 -0.001
10/14/2002

Water Level Elevation (ft NAVD88) 1.72 | 358 | 045 | 05 | 405 | 425 | 415 | 3.80

Vertical Gradient (ft/ft) -0.184 -0.009 -0.019 0.030
11/25/2002

Water Level Elevation (ft NAVD88) 1.78 | 218 | 057 | 0.64 | 427 | 422 | 545 | 458

Vertical Gradient (ft/ft) -0.040 -0.013 0.005 0.076
12/27/2002

Water Level Elevation (ft NAVD88) 249 | 288 | 166 | 1.85 | 553 | 534 | 681 | 6.08

Vertical Gradient (ft/ft) -0.039 -0.035 0.018 0.063
1/29/2003

Water Level Elevation (ft NAVD88) 302 | 318 | 250 | 214 | 604 | 542 | 717 | 6.18

Vertical Gradient (ft/ft) -0.016 0.066 0.059 0.086
2/25/2003

Water Level Elevation (ft NAVD88) 280 | 333 | 1.87 | 1.88 | 552 | 561 | 6.85 | 6.13

Vertical Gradient (ft/ft) -0.053 -0.002 -0.008 0.063
3/24/2003

Water Level Elevation (ft NAVD88) 294 | 096 | 330 | 26 | 599 | 469 | 7.48 | 6.55

Vertical Gradient (ft/ft) 0.196 0.129 0.123 0.081
4/29/2003

Water Level Elevation (ft NAVD88) 258 | 351 | 1.25 | 155 | 564 | 563 | 691 | 6.31

Vertical Gradient (ft/ft) -0.092 -0.055 0.001 0.052
5/29/2003

Water Level Elevation (ft NAVD88) 234 | 319 | 099 | 1.19 | 508 | 533 | 577 | 553

Vertical Gradient (ft/ft) -0.084 -0.037 -0.024 0.021
7/1/2003

Water Level Elevation (ft NAVD88) 214 | 278 | 067 | 075 | 482 | 502 | 496 | 4.42

Vertical Gradient (ft/ft) -0.063 -0.015 -0.019 0.047

Notes:

Vertical Gradient (ft/ft) = (Water Levelgiiow weit - Water Levelgeep wen)/(Bottom of Screenghaiiow wenn - TOp of Screengeep wen)

Positive vertical gradient value = downward vertical gradient

Negative vertical gradient value = upward vertical gradient




Table 6
North Groundwater Hydraulic Calculations

Date December 27, 2002 March 24, 2003 July 1, 2003
Estimated Average Hydraulic Conductivity (K: ft/day) 0.83 0.83 0.83
Calculated Average Horizontal Hydraulic Gradient (i; ft/ft) 0.002 0.002 0.002
Effective Porosity (n.; percent by volume) 35-45 35-45 35-45
Estimated Horizontal Groundwater Flow Velocity (v ; ft/day) 0.0047 - 0.0037 0.0047 - 0.0037 0.0047 - 0.0037
Notes:

Horizontal Groundwater Flow Velocity = v = (K,i)/n,)
K: obtained from aquifer test results performed by Reynolds and CH,MHill (1991) for BMP Closure and Post Closure Plan

n,: very fine - medium sands, sandy silt, silt: estimated from Table 5.1 in Groundwater and Wells (Driscoll, 1986)



Table 7
North Groundwater Surface Water/Groundwater Interaction

Monitoring Station Name G8A G8B G9A G9B
Monitoring Station Location Cable Plant Ditch | Cable Plant Ditch | Surface Water| East Side BMP East Side BMP Surface Water
Station Type SG Mpiez Gaining or SG Mpiez Gaining or
Measuring Point Location SG TOSC Losing SG TOSC Losing
Date Water Level Elevations (ft NAVD88)
27-Aug-02 Dry Dry Dry Dry
25-Sep-02 Dry 0.41 Dry Dry
29-Oct-02 Dry 1.83 Dry Dry
25-Nov-02 3.16 3.16 Dry Dry
27-Dec-02 3.79 3.62 Losing Dry 4.63
29-Jan-03 3.20 3.12 Losing Dry 5.10
25-Feb-03 2.88 3.08 Gaining Dry 5.48
24-Mar-03 3.10 3.32 Gaining 7.48 5.88 Losing
29-Apr-03 3.86 3.85 Losing Dry 6.38
29-May-03 3.60 3.55 Losing Dry 6.41
01-Jul-03 3.20 3.11 Losing Dry 6.01
Notes:

Surface Water Gaining or Losing: Surface water level is greater than groundwater = surface water is losing water to groundwater; Surface water level is less than groundwater =
surface water is gaining water from groundwater

SPL Ditch = Spent Pot Liner Ditch
Mpiez = Mini Piezometer

SG = Staff Gauge

TOSC = Top of Steel Casing



Table 8
Black Mud Pond Area Wells—Wet, Dry, Average Year Water Level Elevations

Well Name RL1S RL1D RL2S RL2D RL3S RL3D RLA4S RL4D RL5
Measuring Point Elevation
(Top of outer steel casing) 12.35 12.2 10.72 10.27 12.75 12.68 9.91 9.61 17.39
(ft NGVD88)
Date Precipitation Water Level Elevation (ft NGVD88)
18-Dec-95 6.35 6.62 8.14 6.94 8.25 5.18 7.16 6.61 5.89
26-Feb-96 Wet Year 66.08 2.43 2.28 2.97 2.44 5.00 4.93 7.24 6.78 5.14
13-May-96 inches 4.85 3.03 0.64 1.02 4.58 6.76 5.91 5.28 4.97
22-Jul-96 1.40 2.35 0.72 0.72 4.20 4.48 5.16 4.71 2.44
29-Nov-93 3.27 1.03 0.72 0.69 4.50 4.43 5.41 4.36 0.72
7-Nov-94 2.10 2.12 2.39 2.27 5.00 4.76 6.24 5.44 5.39
Dry Year 33.22
6-Mar-94 1.18 1.87 0.55 0.85 4.33 6.93 4.49 4.19 2.72
8-Aug-94 0.77 1.87 0.14 0.19 3.58 3.93 3.41 3.03 0.89
17-Nov-97 1.60 2.23 1.35 1.27 4.80 4.68 6.16 5.61 4.82
23-Feb-98 Avg Year 46.97 3.09 3.34 4.17 2.81 5.80 5.38 7.69 6.46 5.87
8-Jun-98 inches 1.84 2.33 1.18 1.33 4.65 4.88 5.95 5.68 4.68
14-Sep-98 1.10 1.78 0.46 0.37 3.75 3.96 3.46 3.21 0.52




North Groundwater One-Time Conventional and Inorganic Results

Table 9

Units RL-1D RL-1S RL-2D RL-2S RL-3D RL-3S RL-4D RL-4S RL-5 RLSW1 RLSW2 RLSW3 RLSW4
Date 8/2/2002 8/1/2002 7/31/2002 | 7/31/2002 | 7/31/2002 | 7/30/2002 | 7/30/2002 | 7/31/2002 | 7/31/2002 8/5/2003 8/5/2003 8/5/2003 8/5/2003
General Water Chemistry
Bicarbonate Alkalinity as CaCOg4 mg/L 740 259 1,210 3,200 719 700 240 132 170 1,270 758 400 2,160
Carbonate Alkalinity as CaCOs, mg/L 2U 2U 2U 3,820 2U 2U 2U 2U 2U 2U 2U 2U 2U
Total Alkalinity as CaCO3 mg/L 740 259 1,210 7,020 719 700 240 132 170 1,270 758 400 2,160
Calcium, Dissolved ug/L 123,000 18,500 53,100 5,810 115,000 29,100 45,300 18,300 8,310 28,100 13,700 90,700 45,200
Magnesium, Dissolved ug/L 60,700 9,380 25,900 2,270 55,700 14,000 20,700 10,400 3,790 16,400 6,520 44,200 19,990
Potassium, Dissolved ug/L 2,430 2,000 U 2,690 4,530 3,030 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 4,410 10,600
Sodium, Dissolved ug/L 25,800 113,000 440,000 3,480,000 30,400 280,000 16,300 22,600 121,000 617,000 443,000 242,000 977,000
Ammonia as Nitrogen mg/L 18.8 0.29J 6.7 30 26.5 1.36 5.3 1.06 0.05U 0.90 0.05U 3.8 4
Nitrate as Nitrogen mg/L 0.2U 0.2UJ 0.2U 0.2UJ 0.2U 0.2U 0.2UJ 0.2 UJ 0.2 UJ 0.2U 0.2U 0.2U 0.2U
Solids, Total Dissolved mg/L 688 384 1,450 9,040 824 732 338 212 450 95 60 182 5U
Solids, Total Suspended mg/L 121 112 196 9 252 7 552 294 460 1,690 1,220 1,100 2,780
Sulfate mg/L 0.2 10.3 31 523 0.3 25 0.3 2 108 17 6 20 19
Chloride mg/L 5.0 3.4 23 60 4.9 8 13.0 4.7 10.3 84 108 0.5 69
Inorganics
Total Cyanide mg/L 0.20 0.020 0.35 38.6 0.003 U 0.14 0.03 0.003 U 0.003 0.92 0.03 0.30 0.19
WAD Cyanide mg/L 0.003 U 0.003J 0.003 U 0.23 0.003 U 0.03 0.003U 0.003 U 0.008 0.03 0.01 0.08 0.08
Fluoride mg/L 0.2U 11.4 14 149 0.2U 16 0.3 0.6 1.8 61 78 10 103
Metals
Arsenic po/L 5U 5U 5U 47 5U 5U 5U 5U 5U 5U 5 5U 6.9
Copper pg/L 10U 10U 1ou 20U v v 10U 10U 16 v 18.3 v 10U
Chromium pg/L 5U 5U 5U 103 5U 5.6 5U 5U 5U 5U 5U 5U 5U
Nickel pa/L 20U 20U 20U 97 20U 20U 20U 20U 20U 20U 20U 20U 20U
Field Parameters
Temperature C 12.6 16.3 12.4 15.4 16.0 15.0 16.1 13.0 21.3 15.7 16.9 15.6 13.6
Conductivity pumhos/cm 840 227 1,474 7,348 8,355 534 374 162 343 1,608 1,206 1,105 2,504
pH Std. Units 5.88 6.04 6.24 8.81 5.90 6.15 5.78 5.81 6.16 6.76 6.94 5.93 6.95
Red-ox Potential mV -8 -1 -61 -107 -60 -67 -60 123 -32 -53 19 -2 -84
Dissolved Oxygen % sat 7.9 9.2 15.1 9.6 12.3 9.9 9.9 8.5 10 11.2 104 11.7 12.6

Notes:

C - Celsius
mg/L- Milligrams per liter
ug/L- Micrograms per liter

pmhos/cm - micromhos per cenitmeter

Std. Units - standard units
mV - milivolts
% Sat - percent saturation

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

UJ - Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected




North Groundwater One-Time PAH Results

Table 10

RL-1D RL-1S RL-2D RL-2S RL-3D RL-3S RL-4D RL-4S RL-5 PZ-6 Pz-7 RLSW1 RLSW?2 RLSW3 RLSWA4

Parameter Units | 8/2/2002 | Q | 8/1/2002 | Q | 7/31/2002 | Q | 7/31/2002 | Q | 7/31/2002 | Q | 7/30/2002 | Q | 7/30/2002 | Q | 7/30/2002 | Q | 7/31/2002 | Q | 12/3/2002 | Q | 12/3/2002 | Q | 7/30/2002 | Q | 7/31/2002 | Q | 12/3/2002 | Q | 12/3/2002 | Q
Acenaphthene pa/L 1 uJ 0.98 uJ 1 uJ 1.1 uJ 1.2 uJ 0.96 uJ 1.2 uJ 1 uJ 0.96 uJ 0.98 (ON] 0.96 (ON] 1 (ON] 1 uJ 0.99 (ON] 1 uJ
Acenaphthylene po/L 1 uJ 0.98 uJ 1 uJ 1.1 U 1.2 uJ 0.96 uJ 1.2 uJ 1 uJ 0.96 uJ 0.98 uJ 0.96 uJ 1 uJ 1 uJ 0.99 uJ 1 uJ
Anthracene po/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.55 0.096 U 0.1 U 0.1 U 0.099 U 0.1 U
Benz(a)anthracene po/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.5 0.096 U 0.1 U 0.1 U 0.099 U 0.1 U
Benzo(a)pyrene po/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.098 U 0.096 U 0.1 U 0.1 U 0.099 U 0.1 U
Benzo(b)fluoranthene po/L 0.2 U 0.2 U 0.23 2.9 J 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 1.3 J 0.3 J 0.2 U 0.2 U 0.2 U 0.2 J
Benzo(g,h,i)perylene po/L 0.2 U 0.2 U 0.2 U 0.22 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Benzo(k)fluoranthene po/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.14 0.096 U 0.1 U 0.1 U 0.099 U 0.1 U
Chrysene po/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.72 0.096 U 0.1 U 0.1 U 0.1 0.1 U
Dibenz(a,h)anthracene po/L 0.2 U 0.2 U 0.2 U 0.22 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Fluoranthene po/L 0.2 U 0.22 0.2 U 0.22 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 4.4 uJ 0.2 U 0.2 U 0.2 U 0.2 uJ 0.2 U
Fluorene pg/L 0.2 U 0.2 U 0.2 U 0.22 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Indeno(1,2,3-cd)pyrene pa/L 0.1 U 0.098 U 0.1 U 0.11 U 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 0.098 U 0.096 U 0.1 U 0.1 U 0.099 U 0.1 U
Naphthalene pg/L 1 uJ 0.98 U 1 uJ 1.1 uJ 1.2 uJ 0.96 uJ 1.2 uJ 1 uJ 0.96 uJ 0.98 uJ 0.96 uJ 1 uJ 1 uJ 0.99 uJ 1 uJ
Phenanthrene pg/L 0.1 U 0.098 U 0.1 U 0.33 J 0.12 U 0.096 U 0.12 U 0.1 U 0.096 U 4.6 0.11 0.1 U 0.1 U 0.099 U 0.1 U
Pyrene pg/L 0.2 U 0.2 U 0.2 U 0.22 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U 3.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Notes:

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

] - Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.

UJ -Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.

PAH - Polycyclic Aromatic Hydrocarbons




Table 11

North Groundwater Quarterly Piezometer Well Analytical Results

PZ-6 Pz-7
Units 12/3/2002% | 3/24/2003 | 6/30/2003 | 9/29/2003 | 12/3/2002% | 3/24/2003 | 6/30/2003 | 9/29/2003
General Water Chemistry
Alkalinity, Total as CaCO3 mg/L 3
Bicarbonate Alkalinity as CaCO, mg/L 1,330 806 1,320 2,370 910 1,280 2,500 2,300
Carbonate Alkalinity as CaCO; mg/L 676 2,240 1,300 1,030 2U 2UJ 2U 2U
Calcium ug/L 12,700 8,920 7,630 15,500 6,540 26,700 52,500 46,800
Magnesium ug/L 4,090 724 809 4,820 3,150 12,100 20,400 23,100
Potassium ug/L 3,150 1,830 2,930 4,590 2,000 U 2,290 4,490 6,310
Sodium ug/L 598,000 1,740,000 1,600,000 9,860,000 215,000 616,000 1,260,000 1,080,000
Chloride mg/L 37 46 31 39 11 18 27 29
Sulfate mg/L 182 287 206 320 16 52 7 30
Ammonia as Nitrogen” mg/L 10.8 NA NA NA 3.79 NA NA NA
Nitrate as Nitrogen® mg/L 0.5UJ NA NA NA 0.2UJ NA NA NA
Solids, Total Dissolved” mg/L 3,680 NA NA NA 1,280 NA NA NA
Solids, Total Suspended” mg/L 364 NA NA NA 52 NA NA NA
Inorganics
Cyanide, Total mg/L 5 6 6.4 12 0.13 0.25 0.7 0.41
Cyanide, Weak Acid Dissociable (WAD) mg/L 0 0.07 0.15J 0.01U 0.03 0.06J
Fluoride mg/L 82.00 104 115 110 16 27 47 40
Field Parameters
Conductivity pmhos/cm 6,464 4,323 3,699 4,725 2,312 2,055 2,911 2,759
pH Std. Units 9.2 9.77 9.63 8.04 6.79 6.64 7.01 6.84
Red-ox Potential mV 1 -184 -132 -5 61 -106 -142 -90
Dissolved Oxygen % sat 40.9 26.8 64.1 23.8 33.2 25.2 71.5 2.0

Notes:
C - Celsius

NA - Sample not analyzed for this parameter.

mg/L- Milligrams per liter

mV - millivolts

ug/L- Micrograms per liter

Std. Units - standard units

pmhos/cm - micromhos per cenitmeter

% Sat - percent saturation

a Metal values for this date are totals; remaining dates are dissolved.

b Analyzed for only during first round per Sampling and Analysis Plan

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

] - Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.

UJ -Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.




Table 12

North Plant One-Time and Quarterly Surface Water Analytical Results

CDID UP CDID DOWN SW-9
Units 8/1/2002° 11/25/2002 3/24/2003 7/1/2003 7/31/2002° 11/25/2002 3/24/2003 7/1/2003 9/10/2002 11/25/2002 3/24/2003 7/1/2003
General Water Chemistry
Alkalinity, Total as CaCO3 mg/L
Bicarbonate Alkalinity as CaCO3 mg/L 109 94 60 121 156 103 83 341 2,160 2,110 316 906
Carbonate Alkalinity as CaCO3 mg/L 2U 2U 2U 2U 2U 2U 2U 2U 484 264 2U 40
Arsenic, Dissolved ug/L 5U 5 U° 5U' 5 U9 5U 5 U° 5U 5 U9 NA NA NA NA
Calcium, Dissolved” ug/L 18,500 NA NA NA 19,000 NA NA NA 26,300 NA NA NA
Calcium, Total ug/L NA 16,500 13,100 20,000 NA 16,200 16,200 23,200 NA 20,700 12,700 24,400
Copper, Dissolved ug/L 10U 10 U° 11.2' 10 U° 10U 10 U® 10U 10 U° NA NA NA NA
Chromium, Dissolved ug/L 5U 5 U° 5U° 5U° 5U 5U° 5U° 5U° NA NA NA NA
Magnesium, Dissolved” ug/L 8,760 NA NA NA 8,780 NA NA NA 15,700 NA NA NA
Magnesium, Total ug/L NA 7,390 5,890 9,200 NA 7,110 6,990 11,400 NA 13,100 7,130 12,500
Nickel, Dissolved ug/L 20U 20 U°® 20 U' 20u° 20U 20 U° 20 U' 20u° NA NA NA NA
Potassium, Dissolved® ug/L 2,000 U NA NA NA 2,000 U NA NA NA 6,840 NA NA NA
Potassium, Total ug/L NA 3,050 1,450 2,000 U NA 2,850 1,890 2,000 U NA 10,900 1,330 3,390
Sodium, Dissolved” ug/L 19,100 NA NA NA 45,300 NA NA NA 1,290,000 NA NA NA
Sodium, Total ug/L NA 16,000 11,500 31,900 NA NA 17,600 142,000 NA 1,100,000 137,000 489,000
Chloride mg/L 9.3 5.5° 0.46' 7.3° 8.7 9.0° 5.6' 7.0° NA® 28 5 11
Sulfate mg/L 5.2 7.7° 150' 6.5° 9.6 13.0° 13.7' 14.0° 201 131 19 56
Ammonia as Nitrogen® mg/L 0.05U NA NA NA 0.05U NA NA NA 2.06 NA NA NA
Nitrate as Nitrogen® mg/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Solids, Total Dissolved® mg/L 159 NA NA NA 254 NA NA NA 3,610 NA NA NA
Solids, Total Suspended® mg/L 17 NA NA NA 12 NA NA NA 6 NA NA NA
Inorganics
Cyanide, Total mg/L 0.003 U 0.005 U® 0.003 U' 0.010° 0.009J 0.0182° 0.040' 0.020° 1.6 1.45 0.05J 0.37
Cyanide, Weak Acid Dissociable (WAD) mg/L 0.003 U 0.005 U® 0.003 U' 0.010° 0.006 J 0.005 U® 0.007 J' 0.010° 0.06 0.080 0.01 0.01J
Fluoride mg/L 0.50 0.47° 0.70' 0.80° 8.7 4.67° 1.7' 5.0° 69 58 20 37J
Field
pH Std. Units 6.4 5.5 6.0 6.8 6.8 6.4 6.1 8.2 8.5 8.5 7 8.5
Specific Conductance pmhos/cm 144.0 304.7 174.3 185.1 211.2 329.2 230.8 453.2 3,148 6,401 781.8 1,286
PAHs®
Acenaphthene ug/L 0.98 U NA NA NA 0.96 U NA NA NA 1U NA NA NA
Acenaphthylene ug/L 0.98 U NA NA NA 0.96 U NA NA NA 1U NA NA NA
Anthracene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Benz(a)anthracene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Benzo(a)pyrene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Benzo(b)fluoranthene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Benzo(g,h,i)perylene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Benzo(k)fluoranthene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Chrysene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Dibenz(a,h)anthracene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Fluoranthene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Fluorene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Indeno(1,2,3-cd)pyrene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Naphthalene ug/L 0.96 U NA NA NA 0.96 U NA NA NA 1U NA NA NA
Phenanthrene ug/L 0.098 U NA NA NA 0.096 U NA NA NA 0.1U NA NA NA
Pyrene ug/L 0.2 UJ NA NA NA 0.2 UJ NA NA NA 0.2 UJ NA NA NA
Notes:

Includes facility quarterly monitoring parameters collected by MFG

MEG followed the Plant's protocol while conducting the quarterly monitoring in the 3rd quarter of calendar year 2002. This protocol called for filtering the samples to be analyzed for metals.

Analyzed for only during first round per Sampling and Analysis Plan.

a
b

c

d Laboratory error : Marked for analysis on the chain of custody form but missed by laboratory.
e Collected and analyzed by Plant October 2002

f

Collected and analyzed by Plant March 2003
g Collected and analyzed by Plant June 2003
NA - Sample not analyzed for this parameter.

J - The result is an estimated concentration that is less than the method reporting limit but greater than or equal to the method detection limit.

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

UJ -Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.




Table 13
South Plant Boring Logs Summary

Total Depth of Interval of Interval of
Boring (feet | Interval of Fill Material | Waste Material | Native Material
CEAT Boring / Piezometer bgs) (feet bgs) (feet bgs) (feet bgs)
Former SPL Storage Area
4 DP-5 16 0-0.25 0.25-4.75 4.75-16
4 DP-6 12 0-15 NE 15-12
4 PZ-5 24 0-45 NE 45-24
Floor Sweeping Landfill
6 DP-1/DP-1R | 24 | 0-0.25 0.25-215 | 215-24
Between Floor Sweeping Landfill and South Black Mud Ponds
5/6 | DP-2 | 12 | 0-2.5 NE |  25-20
Between Floor Sweeping Landfill and Former SPL Storage Area
4/6 DP-3 20 0-4 4 - 8* 8-20
4/6 DP-4 8 NE 0-1.75 1.75-8
Black Mud Pond East of Cryolite Plant
8 DP-8 12 NE 0-2.75 2.75-12
8 DP-9 12 0-1 1-7 7-12
8 DP-10 12 0-15 15-6 6-12
8 DP-11 12 0-0.75 0.75-5 5-12
8 DP-12 12 0-1 1-3 3-12
8 DP-13 12 0-15 15-35 3.5-12
8 DP-14 12 0-2 2-4 4-12
8 DP-15 12 0-45 NE 45-12
8 DP-16 12 0-1.25 1.25-4 4-12
8 DP-17 12 0-45 NE 45-12
8 DP-18 12 0-4.25 4.25-4.5 45-12
8 DP-19 12 NE 0-45 45-12
8 DP-20 8 0-4 NE NE
8 B-21 7.5 0-2.25 2.25-6.5 6.5-75
8 PZ-1 14 0-1.25 1.25-35 35-14
8 Pz-2 26.5 0-1.25 1.25-45 4.5-26.5
8 PZ-3 11.5 0-15 15-2 2-115
8 PZ-4 19 0-0.75 0.75 - 6.25 6.25 - 19
Cryolite Plant
9 | DP-7 | 12 | 0-0.25 025-125 | 1.25-12
Notes:

bgs = below ground surface

Fill = Cover or construction fill

Waste = material other than construction fill

NE = not encountered

* Estimated due to poor recovery




South Plant Area Subsurface Soil Analytical Results

Table 14

Sampling Station, Date Collected and Depth Interval (ft bgs)

DP-1 DP-2 DP-4 DP-5 DP-6 DP-7 DP-8 DP-9 DP-10A DP-10B DP-11
9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002
Depth®® Compositeb 3-4 0.1-0.25 2-54 05-15 0.25-1.25 0.2-0.75 0-1 15-3.8 4-6 0.75-1.5
Parameter Units
Conventionals
Solids, Total Percent 82 69.6 93.8 91.6 91.9 915 89.3 94.8 87.4 48.7 88.7
Inorganics
Cyanide, Total mg/Kg 20.5 2.4 173 5.2 193 1.3J 14.7 1.8J 09J 256 J 48 J
Cyanide, Weak Acid Dissociable (WAD) mg/Kg 4.3 153 1.1 1.7 15U 1.6 6.3 0.7 06U 145 14
Fluoride mg/Kg 906 366 80 195 597 172 677 218 221 1,040 151
Polycyclic Aromatic Hydrocarbons (PAH)
Total PAHs® pag/Kg 1,773,065 119 35,097 8,324 27,530 16,746 84,094 90,844 1,121 3,024,677 142,714
2-Methylnaphthalene ug/Kg 12,000 D 7.2U 5.6 63 19 5.5 56 52 58U 200 24
Acenaphthene ug/Kg 55,000 D 7.2U 39 230 96 35 200 590 58U 3,400 D 130
Acenaphthylene ug/Kg 130U 7.2U 54U 55U 55U 55U 46 5.9 58U 77 27
Anthracene ug/Kg 93,000 D 7.2U 190 150 390 57 7,500 D 1,100 D 7.4 85,000 D 1,900 D
Benz(a)anthracene ug/Kg 90,000 D 7.2U 1,200 D 370 1,000 D 830 2,800 D 7,500 D 68 140,000 D 4,900 D
Benzo(a)pyrene ug/Kg 95,000 D 7.2U 1,800 D 480 1,700 D 940 4,300 D 8,800 D 65 62,000 D 2,800 D
Benzo(b)fluoranthene ug/Kg 150,000 D 13 7,600 D 1,000 4,400 D 2,400 D 16,000 D 11,000 D 230 160,000 D 38,000 D
Benzo(g,h,i)perylene ug/Kg 56,000 D 7.2U 4,700 D 890 4,700 D 3,600 D 8,000 D 4,600 D 75 15,000 D 2,700 D
Benzo(k)fluoranthene ug/Kg 53,000 D 7.2U 2,500 D 370 1,500 D 890 4,300 D 8,400 D 81 76,000 D 13,000 D
Chrysene ug/Kg 110,000 D 9.7 4,400 D 740 4,700 D 3,000 D 8,400 D 9,100 D 160 200,000 D 23,000 D
Dibenz(a,h)anthracene ug/Kg 15,000 D 7.2U 890 130 1100 360 1,900 D 1,100 D 18 6,600 D 11,00 D
Dibenzofuran ug/Kg 44,000 D 7.2U 34 150 130 18 280 210 58U 6,300 D 230
Fluoranthene ug/Kg 300,000 D 18 3,300 D 1,000 1,400 D 940 9,700 D 13,000 D 130 880,000 D 22,000 D
Fluorene ug/Kg 54,000 D 7.2U 23 140 120 31 420 490 58U 12,000 D 62
Indeno(1,2,3-cd)pyrene ug/Kg 63,000 D 7.2U 4,300 D 800 4,000 D 2,300 D 8,000 D 5,900 D 77 18,000 D 3,800 D
Naphthalene ug/Kg 23,000 D 7.2U 13 68 32 7 92 96 58U 100 41
Phenanthrene ug/Kg 310,000 D 16 1,200 D 860 940 D 230 4,400 D 6,900 D 42 580,000 D 13,000 D
Pyrene ug/Kg 250,000 D 15 2,900 D 880 1,300 D 1,100 7,700 D 12,000 D 150 780,000 D 16,000 D
Notes:

See Figure 4 for sampling locations.

a Interval in feet below ground surface

b Composite of 7 samples collected from various intervals down to 24

feet bgs. See Boring log for sample intervals.

¢ Total of all 16 compounds. Non-detected compounds were assigned a

value of one-half the reporting limit for this calculation.

bgs - Below ground surface
ft - feet

] - The result is an estimated concentration that is less than the method

reporting limit but greater than or equal to the method detection limit.

D - The reported result is from a dilution.

U - The compound was analyzed for, but not detected ("Non-detect") at

or above the given method reporting limit.




Table 14
South Plant Area Subsurface Soil Analytical Results

Sampling Station, Date Collected and Depth Interval (ft bgs)

DP-12 DP-13 DP-14 DP-18 DP-19a DP-19b Pz-3 PZ-4A PZ-4B B-21
9/24/2002 9/24/2002 9/24/2002 9/24/2002 9/24/2002 9/24/2002 12/3/2002 12/3/2002 12/3/2002 11/25/2002
Depth®® 3-4 15-2 2-4 0-4 1-25 25-4 25-4 3-6 12 -135 25-45
Parameter Units
Conventionals
Solids, Total Percent 59.5 87.3 76.3 83.8 81.9 81.1 80.7 64.8 72.6 64.2
Inorganics
Cyanide, Total mg/Kg 524 9 62 4 7 69 0.2 361 9.5 362
Cyanide, Weak Acid Dissociable (WAD) mg/Kg 397 2 63 1.6J 1.1 48 0.3 261 0.3 376
Fluoride mg/Kg 1,220 216 1,320 166 295 899 65.1 1,070 1,410 1,720
Polycyclic Aromatic Hydrocarbons (PAH)
Total PAHs® ug/Kg 3,099,038 202,517 1,292,030 44,859 21,428 126,667 1,665 4,546,350 33,200 2,895,420
2-Methylnaphthalene ug/Kg 330 16 140 7.6 6.1U 22 2] 1,700 D 10 320D
Acenaphthene ug/Kg 320 85 2,900 D 24 14 70 37 3,700 D 78 5,000 D
Acenaphthylene ug/Kg 78 12 170 10 6.1U 30 6.2U 1,100 D 3.6J 190D
Anthracene ug/Kg 61,000 D 1,800 D 29,000 D 710 350 1,700 D 59 290,000 D 1,800 D 120,000 D
Benz(a)anthracene ug/Kg 110,000 D 12,000 D 91,000 D 1,600 D 900 D 5,400 D 75 140,000 D 1100 110,000 D
Benzo(a)pyrene ug/Kg 5,800 D 2,300 D 20,000 D 580 D 330D 1,100 D 35 32,000 D 300 30,000 D
Benzo(b)fluoranthene ug/Kg 150,000 D 33,000 D 78,000 D 12,000 D 5,400 D 31,000 D 180 140,000 D 1,900 D 140,000 D
Benzo(g,h,i)perylene ug/Kg 7,300 D 3,000 D 2,900 D 780 D 590 D 1,700 D 48 5,300 D 83 6,900 D
Benzo(k)fluoranthene ug/Kg 57,000 D 15,000 D 31,000 D 3,200 D 2,200 D 13,000 D 64 42,000 D 370 42,000 D
Chrysene ug/Kg 160,000 D 34,000 D 110,000 D 8,600 D 3,600 D 26,000 D 210 230,000 D 3,000 D 120,000 D
Dibenz(a,h)anthracene ug/Kg 4,200 D 1,300 D 1,100 D 430 D 260 D 920 D 12 3,600 D 40 3,800 D
Dibenzofuran ug/Kg 13,000 D 250 2,400 D 89 42 260 7.4 29,000 D 200 8,900 D
Fluoranthene ug/Kg 900,000 D 26,000 D 270,000 D 7,600 D 3,100 D 19,000 D 340 1,300,000 D 8,700 D 940,000 D
Fluorene ug/Kg 510D 30 180D 6.9 6.1U 16 3.8J 250D 21 210D
Indeno(1,2,3-cd)pyrene ug/Kg 9,300 D 3,700 D 3,100 D 1,100 D 720D 2,300 D 40 6300 D 84 7,800 D
Naphthalene ug/Kg 200 24 140 21 13 49 257 1400 D 10 300D
Phenanthrene ug/Kg 1100,000 D 11,000 D 180,000 D 3,700 D 1,600 D 9,100 D 230 1,500,000 D 9,400 D 680,000 D
Pyrene ug/Kg 520,000 D 59,000 D 470,000 D 4,400 D 2,300 D 15,000 D 350 820,000 D 6,100 D 680,000 D
Notes:

See Figure 4 for sampling locations.

a Interval in feet below ground surface

b Composite of 7 samples collected from various intervals down to 24

feet bgs. See Boring log for sample intervals.

¢ Total of all 16 compounds. Non-detected compounds were assigned a

value of one-half the reporting limit for this calculation.

bgs - Below ground surtface
ft - feet

] - The result is an estimated concentration that is less than the method

reporting limit but greater than or equal to the method detection limit.

D - The reported result is from a dilution.

U - The compound was analyzed for, but not detected ("Non-detect") at

or above the given method reporting limit.




Table 15
South Groundwater Water Level Elevations

CDID
Industrial
Monitoring Station Name R1S | R1ID | R4S | R4D | R2 | R3 |PZz-1| PZ-2 |PZ-3|PZ-4|PZ-5| G-1A| G-1B G-2 G-3A | G-3B |G-4A| G-4B G-5 Way
Bridge
SPL SPL over 004 Pump
Monitoring Station Location South Plant Area Ditch | Ditch Ditch 004 Ditch Station |Pump Station
Station Type Well | Well | Well | Well | Well | Well | Piez| Piez | Piez | Piez | Piez| SG Mpiez Ditch SG | Mpiez| SG | Mpiez Ditch Ditch
Measuring Point Location | TOC | TOC | TOC | TOC | TOC| TOC | TOC| TOC | TOC|TOC| TOC| SG | TOSC PM SG | TOSC| SG | TOSC PM SG
Date Water Level Elevations (ft NAVD88)
7/26/2002 16
8/1/2002 11.78|11.13| 9.58 | 9.74 8.98
8/2/2002 3.70
8/5/2002 10.98 9.58
8/9/2002 1.50
8/27/2002 11.43|10.56 | 9.52 | 9.27 | 2.43| 8.84 8.86 9.07 9.04 6.02 | 6.14 | Dry | 1.66 1.92
8/30/2002 1.20
9/25/2002 11.08|10.23| 9.24 | 8.95 | 1.17| 8.54 Dry 8.79 8.79 5.88 | 6.60 | Dry | 1.03 1.84
9/27/2002 1.00
10/29/2002 10.86| 9.95 | 9.15 | 8.78 | 3.38| 8.78 8.09 8.92 9.32 6.17 | 6.23 | Dry | 242 1.92
11/1/2002 1.00
11/12/2002 10.74| 9.91 | 9.39 | 9.06 |3.74| 8.90
11/25/2002 10.84 | 9.79 | 9.20 | 8.85 | 4.65| 9.00 8.85 9.23 10.00 6.25 | 6.23 | 3.45| 3.07 1.14
12/2/2002 7.16| 9.33 [8.30(6.25(7.29
12/27/2002 11.69|10.98| 10.61 | 10.17 | 6.11 | 10.72 | 8.83 | 10.89 | 9.59 | 7.56 | 9.52 | 10.60 | No Data | 11.45 6.31 | 6.39 |3.92| 3.57 1.85 1.50
1/29/2003 12.44|11.49| 10.87 | 10.53 | 6.23 | 10.48 | 8.67 | 10.76 | 9.48 | 7.59 | 8.43 | 10.65 | No Data | 10.63 6.34 | 6.38 | 3.98 | 3.64 1.45
1/31/2003 2.00
2/25/2003 12.95(12.20| 11.00 | 10.99 | 6.17 | 10.83 | 8.79 | 10.90 | 9.33 | 7.70 | 8.88 | 10.55 | No Data | 10.86 6.29 | 6.41 | 3.93| 3.75 1.82
3/24/2003 13.52(12.39| 11.74 | 11.42 | 6.34 | 11.23 | 9.22 | 11.31 | 9.72 | 7.95| 9.16 | 10.85 | No Data | 11.90 6.37 | 6.52 | 4.13 | 4.04 3.94
4/29/2003 13.33(12.75| 12.07 | 11.52 | 6.34 | 11.06 | 9.03 | 11.12 | 9.53 | 7.96 | 9.15| 9.29 | 11.57 11.02 6.31 | 6.59 |4.10| 3.84 1.88
5/29/2003 12.81|12.25|11.55| 10.98 | 5.99 | 10.58 | 7.83 | 10.48 | 8.63 | 7.42|8.66 | 9.51 | 11.24 10.62 6.24 | 6.53 | 3.95| 3.64 1.45
7/1/2003 12.29|11.64 | 10.83|10.19|4.87| 9.88 | 6.69| 9.62 | 7.94(6.51|7.95| 895 | 10.84 10.05 6.23 | 6.44 | 355 3.34 1.92
Notes:

All water levels are in feet NAVDS88

No Data = Staff Gauge was not accessible by foot due to high surface water levels.

SP = South Plant
SPL Ditch = Spent Pot Liner Ditch

Piez = Piezometer

Mpiez = Mini Piezometer
SG = Staff Gauge
TOC = Top of PVC Casing
CDID Industrial Way PS = Pump station across Industrial Way near G5 - meaured by CDID on an irregular basis.

TOSC =Top of Steel Casing
PM = Paint Mark
Blank Cell = Not measured




Table 16

South Groundwater Vertical Gradients

Well Pair

R1S

R1D

R4S

R4D

PZ-1 PZ-2

Bottom of Screen (ft NAVD88)

454

-1.38

-0.66

Top of Screen (ft bgs)

-3.41

-5.27

-5.96

8/1/2002

Water Level Elevation (ft NAVD88)

11.78 |

11.13

9.74

Vertical Gradient (ft/ft)

0.082

8/27/2002

Water Level Elevation (ft NAVD88)

11.43 |

10.56

9.27

Vertical Gradient (ft/ft)

0.109

9/25/2002

Water Level Elevation (ft NAVD88)

11.08 |

10.23

8.95

Vertical Gradient (ft/ft)

0.107

10/29/2003

Water Level Elevation (ft NAVD88)

10.86 |

9.95

8.78

Vertical Gradient (ft/ft)

0.114

11/12/2002

Water Level Elevation (ft NAVD88)

10.74 |

9.91

9.06

Vertical Gradient (ft/ft)

0.104

11/25/2003

Water Level Elevation (ft NAVD88)

10.84 |

9.79

8.85

Vertical Gradient (ft/ft)

0.132

12/27/2002

Water Level Elevation (ft NAVD88)

11.69 |

10.98

10.17

883 | 10.89

Vertical Gradient (ft/ft)

0.089

-0.389

1/29/2003

Water Level Elevation (ft NAVD88)

12.44 |

11.49

10.53

867 | 10.76

Vertical Gradient (ft/ft)

0.119

-0.394

2/25/2003

Water Level Elevation (ft NAVD88)

12.95 |

12.2

10.99

879 | 109

Vertical Gradient (ft/ft)

0.094

-0.398

3/24/2003

Water Level Elevation (ft NAVD88)

1352 |

12.39

11.42

922 | 11.31

Vertical Gradient (ft/ft)

0.142

-0.394

4/29/2003

Water Level Elevation (ft NAVD88)

13.33 |

12.75

11.52

903 | 1112

Vertical Gradient (ft/ft)

0.073

-0.394

5/29/2003

Water Level Elevation (ft NAVD88)

12.81 |

12.25

10.98

783 | 10.48

Vertical Gradient (ft/ft)

0.070

-0.500

7/1/2003

Water Level Elevation (ft NAVD88)

12.29 |

11.64

10.19

669 | 9.62

Vertical Gradient (ft/ft)

0.082

-0.553

Notes:

Positive vertical gradient value = downward vertical gradient

Negative vertical gradient value = upward vertical gradient

Vertical Gradient (ft/ft) = (Water Levelgaow wen - Water Levelgeep wen)/(Bottom of Screengpanow wen - TOp of Screengeep wen)




Table 17
South Groundwater Hydraulic Calculations

Date December 27, 2002 March 24, 2003 July 1, 2003

South Groundwater Eastern Zone | Western Zone | Eastern Zone | Western Zone | Eastern Zone | Western Zone
Estimated Average Hydraulic Conductivity (K : ft/day) 0.83 0.83 0.83 0.83 0.83 0.83
Calculated Average Horizontal Hydraulic Gradient (i; ft/ft) 0.006 0.009 0.006 0.017 0.004 0.017
Effective Porosity (n; percent by volume) 35-45 35-45 35-45 35-45 35-45 35-45
Estimated Horizontal Groundwater Flow Velocity (v ; ft/day) 0.014-0.011 | 0.021-0.017 | 0.014-0.011 | 0.040-0.031 | 0.0095 -0.0074 | 0.040-0.031

Notes:
Horizontal Groundwater Flow Velocity = v = (Kyi)/n,)

K: obtained from aquifer test results performed by Reynolds and CH,MHill (1991) for BMP Closure and Post Closure Plan

n,: very fine - medium sands, sandy silt, silt: estimated from Table 5.1 in Groundwater and Wells (Driscoll, 1986)

Eastern Zone = East of Cryolite Plant and West of Covered Mud and Lime Ponds

Western Zone = Within and southwest of Former SPL Storage Area




Table 18
South Groundwater Surface Water/Groundwater Interaction

Monitoring Station Name G-1A G-1B G-3A G-3B G-4A G-4B
Monitoring Station Location SPL Ditch SPL Ditch Surface Water | 004 Ditch | 004 Ditch | Syrface Water | 004 Ditch | 004 Ditch | Syrface Water
Station Type SG Mpiez Gaining or SG Mpiez Gaining or SG Mpiez Gaining or

Measuring Point Location SG TOSC Losing SG TOSC Loosing SG TOSC Losing
Date Water Level Elevations (ft NAVD88)
8/27/2002 8.86 9.07 Gaining 6.02 6.14 Gaining Dry 1.66
9/25/2002 Dry 8.79 5.88 6.60 Gaining Dry 1.03
10/29/2002 8.09 8.92 Gaining 6.17 6.23 Gaining Dry 2.42
11/25/2002 8.85 9.23 Gaining 6.25 6.23 Losing 3.45 3.07 Losing
12/27/2002 10.60 No Data 6.31 6.39 Gaining 3.92 3.57 Losing
1/29/2003 10.65 No Data 6.34 6.38 Gaining 3.98 3.64 Losing
2/25/2003 10.55 No Data 6.29 6.41 Gaining 3.93 3.75 Losing
3/24/2003 10.85 No Data 6.37 6.52 Gaining 4.13 4.04 Losing
4/29/2003 9.29 11.57 Gaining 6.31 6.59 Gaining 4.10 3.84 Losing
5/29/2003 9.51 11.24 Gaining 6.24 6.53 Gaining 3.95 3.64 Losing
7/1/2003 8.95 10.84 Gaining 6.23 6.44 Gaining 3.55 3.34 Losing
Notes:

Surface Water Gaining or Loosing: Surface water level is greater than groundwater = surface water is loosing water to groundwater; Surface water level is less than groundwater =

surface water is gaining water from groundwater

All water levels are in feet NAVDS88

No Data = Staff Gauge was not accessible by foot due to high surface water levels.

SPL Ditch = Spent Pot Liner Ditch
Piez = Piezometer

Mpiez = Mini Piezometer

SG = Staff Gauge

TOSC = Top of Steel Casing




Table 19

South Plant Area Sediment Analytical Results

Sampling Station and Date Collected

SD1 SD2 SD3 SD4 SD5 SD6
Units 7/29/2002 | 7/29/2002 | 7/29/2002 | 7/29/2002 | 7/29/2002 | 7/29/2002
Conventionals
Solids, Total Percent 53.8 53.5 45.2 44.8 31.4 42.8
Inorganics
Cyanide, Total mg/Kg 27.5 16 785 25.7 213 3
Cyanide, Weak Acid Dissociable (WAD) mg/Kg 18.4 10.3 26.3 4.3 355 04U
Fluoride mg/Kg 832 1,310 5,650 5,030 5,730 927
Polycyclic Aromatic Hydrocarbons (PAH)
Total PAHs? Percent 0.01 0.03 1.83 1.85 2.2 0.01
Acenaphthene mg/Kg 0.92U 29U 30 52 49 24U
Acenaphthylene mg/Kg 0.92 UJ 2.9UJ 3.4UJ 3.4UJ 4.8 UJ 2.4UJ
Anthracene mg/Kg 0.13J 0.63J 120 JD 84 JD 150 JD 0.55J
Benz(a)anthracene mg/Kg 3.2D 18D 1,100 D 1,500 D 1,500 D 6.9
Benzo(a)pyrene mg/Kg 4D 13D 610 D 740 D 870D 6.9
Benzo(b)fluoranthene mg/Kg 12D 41D 2,300 D 2,100 D 2,100 D 20D
Benzo(g,h,i)perylene mg/Kg 8.1J,D 16 J,D 570J,D 560 J,D 720 J,D 7.3J
Benzo(k)fluoranthene mg/Kg 3.7JD 14J,D 500 J,D 580J,D 710J,D 6.5J
Chrysene mg/Kg 12D 54 D 1,300 D 1,900 D 2,100 D 18D
Dibenz(a,h)anthracene mg/Kg 0.86 UJ 1.9UJ 55 UJ 55 UJ 67 UJ 0.87 UJ
Fluoranthene mg/Kg 3.1J,D 46 J,.D 5,500 J,D | 6,000J,D | 7,200 J,D 19J3,D
Fluorene mg/Kg 0.19U 0.57 U 23D 17D 18 D 047U
Indeno(1,2,3-cd)pyrene mg/Kg 56D 9.8D 310D 380D 450 D 6.3D
Naphthalene mg/Kg 0.92 UJ 29UJ 3.4 UJ 3.4UJ 4.8UJ 24U
Phenanthrene mg/Kg 0.44 1.9 500 D 290D 500 D 2.3
Pyrene mg/Kg 2317 34J,D 5,400J,D | 4,300J3,D | 5,700 J,D 17J,D
Notes:

See Figure 4 for sampling locations.

a Total of all 16 compounds. Non-detected compounds were assigned a value of one-half the reporting limit for this calculation.

D - The reported result is from a dilution.

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

J - Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.

U]J -Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.




Table 20

South Groundwater One-Time Conventional and Inorganic Results

R1D R1S R2 R3 R4D R4S DP1 DP2 DP4 DP5 DP6 DP7 DP8 DP9 DP10 DP12 DP13
Date 8/5/2002| 8/1/2002| 8/2/2002 8/1/2002| 8/5/2002| 8/2/2002| 9/11/2002| 9/11/2002| 9/11/2002| 9/11/2002| 9/11/2002| 9/11/2002| 9/11/2002| 9/12/2002| 9/12/2002| 9/24/2002| 9/24/2002
Conventionals Units
Alkalinity, Bicarbonate mg/L 831 125 208 4,600 822 974 9 750 108 698 12 2U 10 2,110 823 1,070 1,990
Alkalinity, Carbonate mg/L 2U 2U 2U 11,000 2U 2U 7 2U 2U 2U 29 16 2U 1,040 2U 256 30
Alkalinity, Total mg/L 831 125 208 15,600 822 974 3,080 750 108 698 8,280 4,400 2,180 3,150 823 1,320 2,020
Calcium, Dissolved ug/L 130,000 | 12,900 | 33,400 1,010 82,600 | 108,000 2,880 68,700 4,910 81,700 32,700 3,090 8,070 200 59,300 3,480 21,700
Magnesium, Dissolved ug/L 66,600 4,790 15,200 596 43,300 51,000 1,320 35,000 1,670 48,400 12,800 337 3,630 74 29,400 658 7,600
Potassium, Dissolved ug/L 2,400 | 2000 U | 2000 U 18,000 2,070 2,430 19,900 6,050 2,500 2,170 35,700 21,100 3,920 2000 U 2000 U 2000 U 5,230
Sodium, Dissolved ug/L 104,000 | 59,600 | 32,500 | 9,180,000 | 116,000 | 269,000 | 1,410,000 | 242,000 39,400 | 164,000 | 6,140,000 | 2,510,000 | 1,300,000 | 179,000 [ 257,000 | 835,000 | 969,000
Ammonia as Nitrogen mg/L 7.4 1.72J 0.43 372 1.34J 3.18 NES 5.2 NES 5.5 142 13.1 6.3 12.2 4.6 2.07 105
Nitrate as Nitrogen mg/L 0.2U 0.2UJ 0.2U 0.4 0.2 UJ 0.2U 3 1.3 1.3 1.2 24 1U 1U 05U 05U 5 0.2U
Solids, Total Dissolved mg/L 972 234 336 21,700 936 1,040 NES 980 476 700 11,800 7,080 3,440 NES NES 2,520 2,160
Solids, Total Suspended mg/L 240 12 120 10 192 292 NES| 294,000 3,300 8,740 16,300 6,350 12,400 NES NES 1,150 2,220
Chloride mg/L 112 4.5 7.3 85.5 11 11.2 156 29 3 49 42 58 21 44 16 14 35
Sulfate mg/L 0.3 0.4 1.3 210 0.2 0.2 37 2 4 2 36 408 19 45 1 80 0.5
Inorganics
Cyanide, Total mg/L 0.03 0.09| 0.003U 307 0.02 0.04 9 3J 0.9J 2 36 5J 4 36J 05J 2.37 1.16
Cyanide, WAD mg/L 0.003J| 0.004J| 0.003U 0.14J 0.003J 0.006 J 0.1 0.08J 0.05J 0.1 0.1 0.08 J 0.2 0.06 0.03 0.41 0.06
Fluoride mg/L 0.8 21.5 0.4 2,160 1.5 5.1 336 17 25 19 1,910 296 180 320 17 238 63
Metals
Arsenic, Dissolved ug/L 5U 5U 5U 70.6J 26.1 21.1 NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved ug/L 5U 5U 5U 243 5U 5U NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved ug/L 10U 10U 10U 20 UJ 10U 10U NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved ug/L 20U 20U 20U 40U 20U 20U NA NA NA NA NA NA NA NA NA NA NA

Note:

U = The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.

J = Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.

UJ = Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.
NA = Not anlayzed in sample

NES = Not enough sample volume for this anlayasis




Table 21

South Groundwater One-Time PAH Results

Page 1 of 2
DP-1 Q DP-2 Q DP-4 Q DP-5 Q DP-6 Q DP-7 Q DP-8 DP-9 Q DP-10 DP-12 DP-13
Parameter Units | 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/12/2002 9/12/2002 9/24/2002 9/24/2002
Acenaphthene pg/L 96 uJ 0.96 uJ 1.2 uJ 0.096 uJ 1 uJ 0.96 U 1 0.96 U 9.9 48 9.6
Acenaphthylene pg/L 96 u 0.96 u 1.2 u 0.096 U 1 U 0.96 U 1 0.96 U 9.9 48 9.6
Anthracene pg/L 140 0.22 0.12 U 0.096 u 0.13 0.7 6.6 0.15 19 86 21
Benz(a)anthracene pg/L 370 0.6 0.34 0.14 11 0.93 9.1 0.096 U 12 340 25
Benzo(a)pyrene pg/L 500 0.68 0.77 0.096 u 0.1 U 0.91 14 0.096 U 3.6 68 16
Benzo(b)fluoranthene pa/L 530 11 15 0.58 1.8 2.4 39 0.3 10 530 40
Benzo(g,h,i)perylene pa/L 570 1.2 4.4 0.65 1.3 14 35 0.2 U 4.8 190 14
Benzo(k)fluoranthene pg/L 260 0.47 0.66 0.096 U 0.1 U 0.61 13 0.096 U 3.2 180 12
Chrysene pg/L 530 0.85 0.85 0.31 24 1.8 20 0.096 U 17 670 52
Dibenz(a,h)anthracene pa/L 100 0.2 U 3.1 0.2 U 0.2 U 1.2 22 0.2 U 3.1 24 2.1
Fluoranthene pg/L 880 1.9 0.94 0.28 3.7 4.4 26 0.55 110 2400 160
Fluorene pg/L 170 0.29 0.23 u 0.2 U 0.34 2.7 0.67 0.4 21 9.6 11
Indeno(1,2,3-cd)pyrene pg/L 290 0.55 1.6 0.38 0.55 0.59 18 0.096 U 0.99 66 5.9
Naphthalene pg/L 260 u 0.96 u 1.2 U 0.96 U 5.1 28 1 35 U 9.9 48 9.6
Phenanthrene pg/L 790 1.6 0.24 0.17 0.97 13 8.3 1.7 180 2000 150
Pyrene pg/L 760 1.2 0.66 0.2 2.9 24 20 0.38 U 79 1500 120

U - The compound was analyzed for, but not detected ("Non-

detect") at or above the given method reporting limit.
PAH - Polycyclic Aromatic Hydrocarbons

] - Indicates an estimated concentration; the result is

considered to be qualitatively acceptable, but quantitatively

unreliable.

UJ -Indicates an estimated quantitation limit; the compound

was analyzed for, but was considered to be nondetected.




Table 21
South Groundwater One-Time PAH Results

Page 2 of 2
Pz1 Q pPz2 Q Pz3 Q Pz4 Q Pz5 Q R1D Q R1S Q R2 Q R3 Q R4D Q R4S Q
Parameter Units 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 8/2/2002 8/2/2002 8/1/2002 8/1/2002 8/5/2002 8/2/2002

Acenaphthene ug/L 7.3 J 1 uJ 40 J 11 J 1 uJ 1 U 0.99 U 0.99 U 0.96 U 11 U 1 U
Acenaphthylene po/L 0.99 U 1 uJ 9.6 uJ 27 J 1 uJ 1 U 0.99 U 0.99 U 0.96 U 11 U 1 U
Anthracene pg/L 3 2.4 14 27 14 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Benz(a)anthracene pg/L 1.1 11 3.6 8.8 0.67 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Benzo(a)pyrene pg/L 0.099 U 0.14 11 1.8 0.57 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Benzo(b)fluoranthene po/L 0.98 1.3 3.1 9.5 4.3 J 0.2 U 0.2 U 0.2 U 8.8 0.22 U 0.2 U
Benzo(g,h,i)perylene po/L 0.2 U 0.2 U 2 U 2.2 uJ 11 0.2 U 0.2 U 0.2 U 0.2 U 0.22 U 0.2 U
Benzo(k)fluoranthene pg/L 0.099 U 0.24 1.2 2.1 0.42 J 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Chrysene pg/L 1.7 14 7.7 12 15 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Dibenz(a,h)anthracene pg/L 0.2 U 0.2 uJ 2 uJ 2.2 U 0.2 uJ 0.2 U 0.2 U 0.2 U 0.2 U 0.22 U 0.2 U
Fluoranthene pg/L 13 J 19 J 44 130 7.8 0.2 U 0.2 U 0.2 U 0.2 U 0.22 U 0.2 U
Fluorene pg/L 12 J 0.29 J 19 2.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.22 U 0.2 U
Indeno(1,2,3-cd)pyrene pg/L 0.099 U 0.1 uJ 0.96 uJ 1.1 uJ 0.51 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Naphthalene pg/L 0.99 U 1 uJ 9.6 uJ 11 uJ 1 uJ 1 U 0.99 U 0.99 U 0.96 U 11 U 1 U
Phenanthrene pg/L 42 J 37 J 140 260 11 J 0.1 U 0.099 U 0.099 U 0.096 U 0.11 U 0.1 U
Pyrene pg/L 9.2 J 14 J 37 J 100 J 6 J 0.2 U 0.2 U 0.2 U 0.2 U 0.22 U 0.2 U

U - The compound was analyzed for, but not detected ("Non-
detect") at or above the given method reporting limit.

PAH - Polycyclic Aromatic Hydrocarbons

J - Indicates an estimated concentration; the result is
considered to be qualitatively acceptable, but quantitatively
unreliable.

UJ -Indicates an estimated quantitation limit; the compound

was analyzed for, but was considered to be nondetected.



Table 22

South Groundwater Quarterly Piezometer Well Analytical Results

General Water Chemistry Inorganics Field Parameters
Bicarbonate Carbonate Metals Total WAD
Alkalinity Alkalinity Calcium | Magnesium | Potassium Sodium Chloride | Sulfate | Ammonia® | Nitrate* | TSS* | TDS® Cyanide | Cyanide | Fluoride | Conductivity pH Eh DO
Well Date mg/L as CaCO5; | mg/L as CaCOg Ho/L Ho/L pg/L pg/L mg/L mg/L mg/L mg/L-N | mg/L mg/L mg/L mg/L mg/L pmhos/cm | Std. Units | mV | % Sat.
12/3/2002° 1,100 460 2,550 341 2,000 U 515,000 18 90 2.35 2U 93 2,710 9 0.1 257 5,854 8.99 -15 37.9
P71 3/25/2003 NS1 NS1 NS1 NS1 NS1 NS1 NS1 NS1 NA NA NA NA NS1 NS1 NS1 NS1 NS1 NS1 | NS1
6/30/2003 1,170 490 5,840 620 2,000 U 1,170,000 14 106 NA NA NA NA 5 265 ND 8.23 -152 | 58.4
9/29/2003 1,040 462 9,180 2,700 3,820 1,110,000 14 98 NA NA NA NA 14 0.41J 270 2,611 9.81 113 | 39.2
12/3/2002° 758 1,900 1,250 661 3,670 1,590,000 52 220 14 1U 12 7,720 47 0.1 548 15,340 9.04 -179 | 32.6
P72 3/25/2003 2,530 2,220J 2,010 1,280 5,120 2,790,000 57 205 NA NA NA NA 47.7 0.08 542 6,917 9.45 -170 | 17.7
6/30/2003 3,140 1,720 2,100 1,280 7,430 3,210,000 40 200 NA NA NA NA 59 584 6,720 9.31 -187 | 66.3
9/29/2003 3,290 1,710 2,210 1,360 6,950 16,200,000 36 184 NA NA NA NA 65 0.75J 579 6,786 9.12 -26 31.8
12/3/2002° 940 40 1,980 759 2,000 U 303,000 22 3 5.6 05U 67 1,290 0.6 0.02 111 2,472 7.54 -42 35.1
P73 3/25/2003 522 2UJ 10,900 3,390 2,440 345,000 18 3 NA NA NA NA 0.007 J 0.006 J 89 756 7.57 -172 | 23.9
6/30/2003 1,630 2U 16,800 6,990 5,160 970,000 38 15 NA NA NA NA 0.5 176 2,444 7.91 -104 | 67.7
9/29/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12/3/2002° 3,930 2,720 3,510 1,650 3,290 2,020,000 126 117 44 2U 107 9,650 74 0.01U 1,030 19,740 9.12 -133 | 28.6
pz4 3/25/2003 2,920 3,000 J 3,600 2,200 5,330 3,910,000 118 148 NA NA NA NA 75 1.02 1,110 9,537 9.64 -208 | 18.1
6/30/2003 3,280 2,920 3,740 2,000 6,610 4,600,000 92 101 NA NA NA NA 89.5 1,200 9,231 9.46 -176 74
9/29/2003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
12/3/2002° 244 7,920 545 211 6,350 3,440,000 68 556 267 5U 22 17,100 302 0.03 2,840 31,550 10.07 -215 | 19.8
P75 3/25/2003 2U 7,500 J 941 351 8,990 6,070,000 73 620 NA NA NA NA 231 0.26 2,330 14,880 10.64 -237 | 29.9
6/30/2003 176 8,140 798 307 13,600 7,350,000 85 632 NA NA NA NA 277 2,960 14,590 10.39 =279 | 72.7
9/29/2003 108 7,910 3,480 923 14,100 36,300,000 86 630 NA NA NA NA 502 3J 2,910 14,510 10.17 -79 33.8
Note:
Analyzed for only during first round per Sampling and Analysis Plan
b Metal values for this date are totals; remaining dates are dissolved.
DO Dissolved Oxygen
Eh Red-Ox potential
NA Not Analyzed for during this sampling event.
ND No data, meter malfunction.
NS1 No Sample - Loose well casing prevented bailer from reaching water column.
TDS  Total Dissolved Solids
TSS Total Suspended Solids
U The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.
] Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.
18]} Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.

WAD

Weak-Acid Dissoc

iable




South Plant One-Time and Quarterly Surface Water Analytical Results

Table 23

a MEFG followed the Plant's protocol while conducting the quarterly monitoring in the 3rd quarter of calendar year 2002. This protocol called for filtering the samples to be analyzed for metals.

b Analyzed for only during first round per Sampling and Analysis Plan

¢ Laboratory error : Marked for analysis on the chain of custody form but missed by laboratory.

J - Indicates an estimated concentration; the result is considered to be qualitatively acceptable, but quantitatively unreliable.

UJ - Indicates an estimated quantitation limit; the compound was analyzed for, but was considered to be nondetected.

SW-4 SW-5 SW-6
Units | 9/10/2002 11/25/2002 3/24/2003 | 7/1/2003 9/10/2002 11/25/2002 3/24/2003 7/1/2003 9/10/2002 11/25/2002 3/24/2003 7/1/2003
General Water Chemistry
Alkalinity, Total as CaCO3 mg/L 2,450 925 407 1,360 789 580 106 336 1,040 980 146 400
Bicarbonate Alkalinity as CaCO3 mg/L 1,450 781 329 806 254 554 106 336 666 654 146 284
Carbonate Alkalinity as CaCO3 mg/L 996 144 78 552 535 27 2U 2U 370 326 2U 116
Calcium, Dissolved® ug/L 17,600 NA NA NA 7,870 NA NA NA 4,880 NA NA NA
Calcium, Total ug/L NA 7,120 9,460 10,600 NA 6,270 5,820 7,950 NA 3,690 5,350 5,330
Magnesium, Dissolved® ug/L 5,480 NA NA NA 1,780 NA NA NA 3,090 NA NA NA
Magnesium, Total ug/L NA 3,980 3,680 3,590 NA 3,950 2,210 5,000 NA 2,960 1,780 2,250
Potassium, Dissolved?® ug/L 3,810 NA NA NA 4,830 NA NA NA 4,360 NA NA NA
Potassium, Total ug/L NA 4,230 1,670 3,320 NA 5,880 1,920 2,210 0 5,150 1,320 3,210
Sodium, Dissolved® ug/L 1,410,000 NA NA NA 539,000 NA NA NA 813,000 NA NA NA
Sodium, Total ug/L NA 608,000 229,000 936,000 NA 401,000 58,100 229,000 NA 807,000 111,000 325,000
Chloride mg/L NA® 15 4 15 NA® 10 2.1 2.3 NA® 36 3.7 10
Sulfate mg/L 57 44 22 41 5.2 30 5.4 1.9 312 271 22 69
Ammonia as Nitrogen® mg/L 0.46 NA NA NA 0.12 NA NA NA 0.05U NA NA NA
Nitrate as Nitrogen® mg/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Solids, Total Dissolved® mg/L 3,330 NA NA NA 1,060 NA NA NA 1,810 NA NA NA
Solids, Total Suspended”® mg/L 97 NA NA NA 260 NA NA NA 23 NA NA NA
Inorganics
Cyanide, Total mg/L 3.0 34 1423 4.94 0.5 0.49 0.03J 0.15 0.3 0.08 0.02J 0.04
Cyanide, WAD mg/L 0.09 0.08 0.237J 5J 0.06 0.04 0.003 UJ 043 0.02 0.02 0.009 J 0.03J
Fluoride mg/L 299 125 47 207 J 175 112 14.7 61J 177 165 36 871
PAHs®
Acenaphthene ug/L 1U NA NA NA 1U NA NA NA 1U NA NA NA
Acenaphthylene ug/L 1U NA NA NA 1U NA NA NA 1U NA NA NA
Anthracene ug/L 0.1U NA NA NA 0.1U NA NA NA 0.1U NA NA NA
Benz(a)anthracene ug/L 0.17 NA NA NA 0.1U NA NA NA 0.62 NA NA NA
Benzo(a)pyrene ug/L 0.18J NA NA NA 0.1U NA NA NA 0.66 NA NA NA
Benzo(b)fluoranthene ug/L 0.87 NA NA NA 0.2U NA NA NA 2.90 NA NA NA
Benzo(g,h,i)perylene ug/L 0.35J NA NA NA 0.2U NA NA NA 1.4 NA NA NA
Benzo(k)fluoranthene ug/L 0.16 J NA NA NA 0.1U NA NA NA 0.55 NA NA NA
Chrysene ug/L 0.16J NA NA NA 0.1U NA NA NA 1.2 NA NA NA
Dibenz(a,h)anthracene ug/L 0.3 NA NA NA 0.2U NA NA NA 0.2UJ NA NA NA
Fluoranthene ug/L 1.10 NA NA NA 0.25 NA NA NA 0.2U NA NA NA
Fluorene ug/L 0.2U NA NA NA 0.2U NA NA NA 0.2U NA NA NA
Indeno(1,2,3-cd)pyrene ug/L 0.22U NA NA NA 0.1U NA NA NA 0.85 NA NA NA
Naphthalene ug/L 1U NA NA NA 1U NA NA NA 1U NA NA NA
Phenanthrene ug/L 0.41 NA NA NA 0.12 NA NA NA 0.18 NA NA NA
Pyrene ug/L 0.74 NA NA NA 0.28 NA NA NA 2.81J NA NA NA
Notes:

NA - Sample not analyzed for this parameter.
D - The reported result is from a dilution.

U - The compound was analyzed for, but not detected ("Non-detect") at or above the given method reporting limit.



South Plant One-Time and Quarterly Surface Water Analytical Results

Table 23

SW-7 SW-8
Units | 9/10/2002 11/25/2002 | 3/24/2003 7/1/2003 9/10/2002 11/25/2002 3/24/2003 7/1/2003
General Water Chemistry
Alkalinity, Total as CaCO3 mg/L 2,330 390 117 554 1,040 728 137 514
Bicarbonate Alkalinity as CaCO3 mg/L 1,100 283 117 406 672 492 137 334
Carbonate Alkalinity as CaCO3 mg/L 1,230 106 2U 148 366 236 2U 180
Calcium, Dissolved® ug/L 2,920 NA NA NA 3,970 NA NA NA
Calcium, Total ug/L NA 1,500 3,540 5,350 NA 3,460 5,780 5,540
Magnesium, Dissolved® ug/L 1,990 NA NA NA 3,030 NA NA NA
Magnesium, Total ug/L NA 756 932 2,230 NA 2,300 1,720 2,240
Potassium, Dissolved?® ug/L 7,980 NA NA NA 4,550 NA NA NA
Potassium, Total ug/L NA 2,230 923 3,020 NA 3,810 1,280 2,730
Sodium, Dissolved® ug/L 1,560,000 NA NA NA 836,000 NA NA NA
Sodium, Total ug/L NA 387,000 111,000 476,000 NA 635,000 89,300 430,000
Chloride mg/L NA® 17 4 16 NA® 30 3.6 16
Sulfate mg/L 476 119 25 106 325 217 22 105
Ammonia as Nitrogen® mg/L 0.05U NA NA NA 0.05U NA NA NA
Nitrate as Nitrogen® mg/L 0.2U NA NA NA 0.2U NA NA NA
Solids, Total Dissolved® mg/L 3,760 NA NA NA 1,900 NA NA NA
Solids, Total Suspended”® mg/L 78 NA NA NA 27 NA NA NA
Inorganics
Cyanide, Total mg/L 0.3 0.1 0.007 J 0.06 0.05 0.03 0.003J 0.01
Cyanide, WAD mg/L 0.05 0.03 0.003 U 0.05J 0.01 0.004 J 0.003 U 0.01J
Fluoride mg/L 372 128 43.0 1210 177 141 29 110J
PAHs®
Acenaphthene ug/L 11U NA NA NA 1U NA NA NA
Acenaphthylene ug/L 11U NA NA NA 1U NA NA NA
Anthracene ug/L 11U NA NA NA 0.1U NA NA NA
Benz(a)anthracene ug/L 33D NA NA NA 0.16 NA NA NA
Benzo(a)pyrene ug/L 22D NA NA NA 0.2 NA NA NA
Benzo(b)fluoranthene ug/L 18D NA NA NA 1.20 NA NA NA
Benzo(g,h,i)perylene ug/L 6.1D NA NA NA 0.79 NA NA NA
Benzo(k)fluoranthene ug/L 35D NA NA NA 0.29 NA NA NA
Chrysene ug/L 78D NA NA NA 0.5 NA NA NA
Dibenz(a,h)anthracene ug/L 22U NA NA NA 0.2UJ NA NA NA
Fluoranthene ug/L 12 J3,D NA NA NA 0.2U NA NA NA
Fluorene ug/L 22U NA NA NA 0.2U NA NA NA
Indeno(1,2,3-cd)pyrene ug/L 31D NA NA NA 0.46 NA NA NA
Naphthalene ug/L 11U NA NA NA 1U NA NA NA
Phenanthrene ug/L 12D NA NA NA 0.1U NA NA NA
Pyrene ug/L 11D NA NA NA 0.67J NA NA NA
Notes:

a MFG followed the Plant's protocol while conductin,
b Analyzed for only during first round per Sampling
¢ Laboratory error : Marked for analysis on the chain
J - Indicates an estimated concentration; the result is co
UJ - Indicates an estimated quantitation limit; the comg
NA - Sample not analyzed for this parameter.

D - The reported result is from a dilution.

U - The compound was analyzed for, but not detected (
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2205088
Data Evaluator: MFG, Inc.
MFG Project Number(s): 059868
Report Date: December 1, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from six sediment samples, collected
on July 29, 2002 at Alcoa RMC Longview site in Longview, Washington.

The soil samples arrived at Columbia Analytical Services, Inc. (CAS) on July 29, 2002. All of the
samples were analyzed for the following inorganic compounds:

e Fluoride, by EPA Method 300.0M
e Total Cyanide by EPA Method 9010B
e Weak-Acid Dissociable Cyanide by SM 4500-CN-I

All of the samples were analyzed for the following organic compounds:
e Polynuclear Aromatic Hydrocarbons by EPA Method 8310

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) Data were also

reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to

the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for the soil samples.
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MFG Field Laboratory
Sample Sample
Identification Identifications

SPL-SD1 K2205088-001
SPL-SD2 K2205088-002

SD-3 K2205088-003
SD-4 K2205088-004
SD-5 K2205088-005
SD-6 K2205088-006

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.

2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 YCOMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The

completeness of the data reflects that all the required samples have been taken and requisite analyses
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performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.
2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

o U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

o J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable, resampling and reanalysis is required if verification is needed.

3.0 DATA EVALUATION RESULTS

Six soil samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

31 Chain of Custody
All samples arrived in good condition at the lab in accordance with the chain of custody.
3.2 Sample Holding Times and Preservatives

All samples for all analyses were extracted and analyzed within holding times, as specified by methods

used for the analyses.
33 Review of Narrative

Total Cyanide and Weak Acid Dissociable Cyanide: The control criteria for matrix spike recovery of
Cyanide, Total and WAD, for sample SPL-SD1 is not applicable. The analyte concentration in the
sz}mple was significantly higher than the added spike concentration, preventing accurate evaluation of the

spike recovery.

Laboratory Control Sample(L.CS) exceptions: The spike recovery of Naphthalene (56%),
Acenaphthylene (67%) and Anthracene (67%) for LCS Sample KWG0205543-3 was outside the EPA

suggested lower criterion (70%).
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Surrogate Exception: The control criteria for the surrogate p-Terpheny! in samples SPL-SD-2, SD-3,
SD-4 and SD-5 are not applicable. The extracts were taken to a higher final volume due to their viscous
nature, which resulted in a surrogate concentration below the Method Reporting Limit,

The control criteria were exceeded for the surrogate p-Terphenyl in samples SPL-SD1 and SD-6, Due to
the presence of non-target background components that prevented adequate resolution of the surrogate,
accurate quantitation was not possible. No further action was taken.

Matrix Spike Recovery Exceptions: The matrix spike recoveries of Pyrene, Benzo(k)fluoranthene and
Indeno(1,2,3-cd)pyrene for sample KWG0205543-1 and the matrix spike recoveries of analytes
Naphthalene, Acenaphthylene, Dibenz(a,h)anthracene, and Benzo(g,h,I)perylene for samples
KWG0205543-1,2 were outside control criteria because of matrix interference. The chromatogram
indicated the presence of non-target background components that prevented adequate resolution of the
target analytes; as a result, accurate quantitation was not possible.

The matrix interference present in the Batch QC parent sample prevented adequate resolution of the
analytes Benzo(K)fluoranthene and Dibenz(a,h)anthracene at the reporting limit.

The method reporting limit for the associated un-spiked and spiked samples is elevated above the
background level. The results are flagged to indicate the matrix interference. No further corrective action
was required.

Relative Percent Difference Exception: The relative percent difference criterion for the replicate
analysis of Pyrene, and Indeno(1,2,3-cd)pyrene in samples KWG0205543-1,2 (batch QC) is not
applicable. The presence of non-target background components that prevented adequate resolution of the
target analytes prevented accurate quantitation. No further corrective action was required.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were submitted for analysis.

3.5 ACCURACY
Surrogate Spike Recoveries

All surrogate recoveries were outside the control limits except for the Laboratory Method blank sample
(KWG0205543-4).

Matrix Spike And Matrix Spike Duplicate Samples

The matrix spike recoveries of Pyrene, Benzo(k)fluoranthene and Indeno(1,2,3-cd)pyrene for sample
KWG0205543-1 and the matrix spike recoveries of analytes Naphthalene, Acenaphthylene,
Dibenz(a,h)anthracene, and Benzo(g,h,I)perylene for samples KWG0205543-1,2 were outside control
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criteria because of matrix interference. The laboratory data sheets have been flagged with a “J” qualifier
to indicate that the results are to be considered estimated.

Laboratory Control Samples

Laboratory Control Samples for Naphthalene, Acenaphthylene and Anthracene were outside the control
criteria. The laboratory data sheets have been flagged with a “J” qualifier to indicate that the results are
to be considered estimated.

3.6 PRECISION

Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. No field duplicates were taken with this batch of samples.

Reporting Limits

All samples required dilution do to the presence of elevated levels of target analyte. The reporting limits
are adjusted to reflect the dilution. The reporting limit was elevated for Dibenz(a,h)anthracene in all
samples. The chromatogram indicated the presence of non-target background components co-eluting
with the target analyte on the U.V. detector. The interference prevented adequate resolution of the target
compound at the reporting limit. The results are flagged to indicate the interference.

3.7 COMPLETENESS

The project completeness was 93%.
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4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data are acceptable and usable without qualification. All organic data are
acceptable and usable without qualification except for the following: Matrix spike recoveries of Pyrene,
Benzo(k)fluoranthene and Indeno(1,2,3-cd)pyrene for sample KWG0205543-1 and the matrix spike
recoveries of analytes Naphthalene, Acenaphthylene, Dibenz(a,h)anthracene, and Benzo(g,h,I)perylene
for samples KWG0205543-1,2 were outside control criteria because of matrix interference. The matrix
interference present in the Batch QC parent sample prevented adequate resolution of the analytes
Benzo(K)fluoranthene and Dibenz(a,h)anthracene at the reporting limit. The spike recovery of
Naphthalene (56%), Acenaphthylene (67%) and Anthracene (67%) for LCS Sample KWG0205543-3
was outside the EPA suggested lower criterion (70%). The above have all been flagged with “J”
qualifiers, all associated data for all samples mentioned above are to be considered estimated.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000,
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2205135

Data Evaluator: MFG, Inc.

MFG Project Number(s): 059868
Report Date: November 26, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from six water samples including one
field duplicate collected on July 30" and 31%, 2002 at Alcoa RMC Longview site in Longview,
Washington. ’

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on July 31, 2002. All or some of
the samples were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0.

e Nitrate as Nitrogen by EPA Method 353.2

e Ammonia as Nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.4

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I.

e Dissolved Arsenic (by EPA Method 7060A) Calcium, Chromium, Copper, Magnesium,
Nickel, Potassium and Sodium by EPA Method 6010B.

e Total Dissolved Solids by EPA Method 160.1.

e Total Suspended Solids by EPA Method 160.2.
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All or some of the samples were analyzed for the following organic compounds:

* Polynuclear Aromatic Hydrocarbons by EPA Method 8310.

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for both surface water and soil samples.

MFG Field Type of Laboratory
Sample Sample Sample
Identification Identifications

RL-4D (DUP) | Water | K2205135-001
AL-1(DUP) | Water | K2205135-002
RL-3S Water | K2205135-003
RL-4S (7/30) | Water | K2205135-004
RL-4S (7/31) | Water | K2205135-005
RL-5) Water | K2205135-006

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data
precision or analytical error is assessed by determining the agreement among replicate measurements of
the same sample and measurements of duplicate samples, which include MS/MSD samples, laboratory
duplicate samples and field duplicate samples. The comparison is made by calculating the relative
percent difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by'the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.

Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

o U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

o R. The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Six water samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

3.1 Chain Of Custody

There was no bottle received for sample RL-4S (7/31) for Alkalinity. The chain did not request testing
for Alkalinity for RL-4S (7/30). No Alkalinity testing was performed on either sample.

3.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

33 Review of Narrative

Matrix Spike (MS) Exceptions: The matrix spike recoveries for Nitrite as Nitrogen and Nitrate+Nitrite
as Nitrogen for samples RL-4D were outside control criteria because of suspected matrix interference. A
matrix spike duplicate (MSD) was also analyzed for each analyte, but produced similar results. The
laboratory control samples were acceptable indicating the analysis was in control.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Relative percent Difference Exceptions: The relative percent difference for the analytes Naphthalene,
Acenaphthylene, and Acenaphthene in the replicate laboratory control sample analyses (KWG0205621-2
and KWG0205621-3) were outside control criteria. Recoveries for the analytes were acceptable. Results
reported for these analytes will exhibit a lower degree of accuracy. Since the field samples analyzed in
this sequence did not contain the analyte in question, the data has not been affected.

3.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,

and no target compounds were detected. All field duplicate RPD’s were within the control limits.

3.5° ACCURACY

3.5.1 Surrogate Spike Recoveries

All surrogate spike recoveries were within the control limits.
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3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike Recoveries were within the control limits except for the Nitrite as Nitrogen and
Nitrate+Nitrite as Nitrogen for sample RL-4D. The data is flagged to indicate the problem.

3.5.3 Laboratory Control Samples

All reported results were within the control limits.

3.6 PRECISION

3.6.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples AL-1 and RL-4D were collected as field duplicates and analyzed for all
parameters. All duplicate RPD’s were within control limits.

3.6.2 Laboratory Duplicate Results

All results were within the control limits.
3.7 Reporting Limits
No issues were found while reviewing the data.

3.8 COMPLETENESS

The project completeness was 97 %.
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40 OVERALL ASSESSMENT OF THE DATA

All inorganic data except for Nitrate as Nitrogen are acceptable and usable without qualification. The
aforementioned Nitrate as Nitrogen Matrix Spike recovery has been flagged with a “J” qualifier, as
recovery was below the control criteria indicating results may be biased low.

All organic data are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2205200

Data Evaluator: MEG, Inc.

MFG Project Number(s): 059868

Report Date: December 2, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from nine water samples including one
field duplicate that were collected between August 1 and August 2, 2002 at Alcoa RMC Longview site in

Longview, Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on August 2, 2002. All or some
of the samples were analyzed for the following inorganic compounds:

Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

Fluoride, Chloride, and Sulfate by EPA Method 300.0.

Nitrate as Nitrogen by EPA Method 353.2.

Ammonia as Nitrogen by EPA Method 350.1

Total Nitrate + Nitrite by EPA Method 353.2

Total Cyanide by EPA Method 335.2

Weak-Acid Dissociable Cyanide by SM 4500-CN-1.

Dissolved Arsenic (by EPA Method 7060A) Calcium, Chromium, Copper, Magnesium,
Nickel, Potassium and Sodium by EPA Method 6010B.

Total Dissolved & Suspended Solids by EPA Method 160.1.

Total Suspended Solids by EPA Method 160.2.
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All or some of the samples were analyzed for the following organic compounds:

e Polynuclear Aromatic Hydrocarbons by EPA Method 8310.

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for surface water samples.

MFG Field Type of Laboratory
Sample Sample Sample
Identification Identifications
RL-1S(0755) Water K2205200-001

CD1DUP Water K2205200-002
RL-1S(1105) Water K2205200-002
RIS Water K2205200-004
R-3(DUP) Water K2205200-005
AL-2(DUP) Water K2205200-006
R-2 Water K2205200-007
R-4S Water K2205200-008
R-1D(RL-1D) Water K2205200-009

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data
precision or analytical error is assessed by determining the agreement among replicate measurements of
the same sample and measurements of duplicate samples, which include MS/MSD samples, laboratory
duplicate samples and field duplicate samples. The comparison is made by calculating the relative
percent difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

¢ No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

* U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

* J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

* UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

* R.The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Six water samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

3.1 Chain Of Custody

Some samples were received outside of the recommended temperature and some sample labels were
changed per conversations with MFG.

3.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

33 Review of Narrative

Nitrate Analysis Notes: The reported results so not make the rlecessary distinctions.

Nitrate as Nitrogen by method 353.2: The matrix spike recovery of Nitrate + Nitrite as Nitrogen for
sample RL-1S (0755) was outside the control criteria because of suspected matrix interference. A matrix
spike duplicate was also analyzed but produced similar results. The laboratory control sample was
acceptable indicating the analysis was in control. No further corrective action was appropriate.

Ammonia as Nitrogen by Method 350.1: The matrix spike recovery of Ammonia as Nitrogen for
sample RL-1S (0755) was outside control criteria because of suspected matrix interference. A matrix
spike duplicate was also analyzed but produced similar results. The laboratory control sample was
acceptable indicating the analysis was in control. No further corrective action was appropriate.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Sample Confirmation Notes: The confirmation comparison criterion of 40% difference for
Benzo(b)fluoranthene was exceeded in samples R-3 and AL-2. The higher of the two values is reported
because no evidence of matrix interference was observed.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.
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35 ACCURACY

3.5.1 Surrogate Spike Recoveries

All surrogate spike recoveries were within the control limits.

3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike Recoveries were within the control limits except for the Ammonia as Nitrogen and
Nitrate+Nitrite as Nitrogen for sample RL-1S(0755). The data is flagged to indicate the problem.

3.53 Laboratory Control Samples

All results reported were within the control limits.

3.6 PRECISION

3.6.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples R-3 and AL-2 were collected as field duplicates and analyzed for all
parameters. All duplicate RPD’s were within control limits except for the Cyanide(WAD). The data
sheets have been flagged to indicate the problem.

3.6.2 Laboratory Duplicate Results

All results were within the control limits.

3.7 Reporting Limits

No issues were found while reviewing the data.

3.8 COMPLETENESS

The project completeness was 93 %.

3-LV data evaluation K2205200.doc 5



4.0 OVERALL ASSESSMENT OF ‘THE DATA

All inorganic data except for sample RL-1S (and associated samples), for Nitrate as Nitrogen and
Ammonia as Nitrogen are acceptable and usable without qualification. The aforementioned Nitrate as
Nitrogen and Ammonia as Nitrogen Matrix Spike recoveries were outside the control criteria and have
been flagged with “J”” qualifiers. These recoveries are potentially biased low due to matrix effects, all
associated data will be considered estimated. The field duplicates (AL-2 and R-3) for Cyanide (WAD)
have been flagged with “J” qualifiers. The RPD for these two samples are outside the control limits
therefore the results are to be considered estimated values.

All organic data are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2205168
Data Evaluator: MFG, Inc.
MFG Project Number(s): 059741/059868
Report Date: November 7, 2002

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from seven water samples collected on
July 31, 2002 at Alcoa RMC Longview site in Longview, Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on August 2, 2002. The samples were
analyzed for the following inorganic compounds:

» Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

e Fluoride, Chloride, Sulfate, and Nitrate-nitrogen by EPA Method 300.0

e Ammonia-nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.4

* Weak-Acid Dissociable Cyanide by SM 4500-CN-I

¢ Total Dissolved Solids by EPA Method 160.1

e Total Suspended Solids by EPA Method 160.2

» Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

And for the following organic compounds:

e Polynuclear aromatic hydrocarbons (PAH) by EPA Method 8310C

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
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also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers are

MFG Field Sample Laboratory Sample

Identification Identifications
RL-3D K2205168-001
RL2D K2205168-002
RL-4S K2205168-003

RL-5 K2205168-004

CDID Down K2205168-005
RL-2S K2205168-006
RL-4S K2205168-007

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed
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3.0 DATA EVALUATION RESULTS

Seven water samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

The bottle count for on the COC for CDID Down and RL-2S were different than what the lab found in
the coolers. The COC was incorrect and the lab verified this with the MFG Project Manager.

3.1.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

The samples arrived at the laboratory slightly above the recommended 4 °C (4.8°C). No qualifications
were made based on this temperature. The samples were kept at the proper temperature in the laboratory
prior to being analyzed.

The metals samples for RL-2D, RL-5, and RL-2S arrived without proper preservation. The appropriate
acid volume was added at the laboratory. No qualifications were made based on this issue.

3.1.3 Review of Narrative

The PAH analyses had several data quality issues. The confirmation criterion of 40% difference was
exceeded benzo(b) fluoranthene and phenanthrene in sample RL-2S.

3.1.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

All surrogate spike recoveries for PAHs were within laboratory control limits.
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3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

For all EPA method 300.0 parameters (F, NO,, and SO,), ammonia-N, total and WAD cyanide, all MS
recoveries and RPDs were within laboratory- and method-specified control limits. For PAH analyses, all
MS/MSD recoveries and RPDs were within laboratory- and method-specified control limits.

3.2.3 Laboratory Control Samples

For PAH analyses, all LCS recoveries were within laboratory- and method-specified control limits
except for naphthalene, acenaphthylene, and acenaphthene.

3.3 PRECISION

3.3.1 Field Duplicate Results

No field duplicates were collected in this batch of samples. The overall project goal of 10 percent has
been achieved.

3.3.2  Laboratory Duplicate Results

All laboratory duplicate samples were within specified control limits for all analyses.

34 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

40 OVERALL ASSESSMENT OF THE DATA

All data except the PAH data are acceptable and usable without qualification.

The confirmation criterion of 40% difference was exceeded benzo(b) fluoranthene and phenanthrene in
sample RL-2S. These results will be flagged with a “J” qualifier.

LCS recoveries were not within laboratory-specified control limits for naphthalene, acenaphthylene, and
acenaphthene. Results for these compounds for all samples will be will be flagged with a “J”” qualifier
for detected values and “UJ” for non-detects.
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All other PAH results are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2205318

Data Evaluator: MEFG, Inc.

MFG Project Number(s): 059868
Report Date: December 3, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from ten water samples including one
field duplicate that were collected between August 5 and August 6, 2002 at Alcoa RMC Longview site in
Longview, Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on August 7, 2002. All or some
of the samples were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0.

o Nitrate as Nitrogen by EPA Method 353.2.

e Ammonia as Nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.2

¢ Weak-Acid Dissociable Cyanide by SM 4500-CN-1.

* Dissolved Arsenic (by EPA Method 7060A) Calcium, Chromium, Copper, Magnesium,
Nickel, Potassium and Sodium by EPA Method 6010B.

e Total Dissolved Solids by EPA Method 160.1.

e Total Suspended Solids by EPA Method 160.2.
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All or some of the samples were analyzed for the following organic compounds:

¢ Polynuclear Aromatic Hydrocarbons by EPA Method 8310.

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for surface water samples.

MFG Field Type of Laboratory

Sample Sample Sample
Identification Identifications
R4D Water | K2205318-001
R1D Water | K2205318-002
RILSW-2 Water | K2205318-002
RILSW-3 Water | K2205318-004

RLSW-4 (DUP) | Water | K2205318-005
AL-3 (DUP) Water | K2205318-006
RLSW-1 Water | K2205318-007
RI1D (1516) Water | K2205318-008
RLSW-2 (1554) | Water | K2205318-009
RLSW-3 (1625) | Water | K2205318-010

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data
precision or analytical error is assessed by determining the agreement among replicate measurements of
the same sample and measurements of duplicate samples, which include MS/MSD samples, laboratory
duplicate samples and field duplicate samples. The comparison is made by calculating the relative
percent difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by-the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

* No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable, resampling and reanalysis is required if verification is needed.

5-LV data evaluation_K2205318.doc 3



3.0 DATA EVALUATION RESULTS

Six water samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

3.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody.

3.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.3 Review of Narrative

Nitrate as nitrogen by method 353.2: The matrix spike recovery of Nitrate as Nitrogen for sample R4D
was outside the control criteria because of suspected matrix interference. A matrix spike duplicate was
also analyzed but produced similar results. The laboratory control sample was acceptable indicating the
analysis was in control. No further corrective action was appropriate.

Ammonia as Nitrogen by Method 350.1: The matrix spike recovery of Ammonia as Nitrogen for
sample R4D was outside control criteria because of suspected matrix interference. A matrix spike
duplicate was also analyzed but produced similar results. The laboratory control sample was acceptable
indicating the analysis was in control. No further corrective action was appropriate.

Dissolved Metals: The matrix spike recovery of Arsenic for the batch QC sample was outside control
criteria. Recovery in the Laboratory Control Sample was acceptable, which indicates the analytical batch
was in control. The matrix spike outlier suggests a potential low bias in this matrix. No further action
was appropriate. The matrix spike recovery of Copper for sample R4D was outside control criteria.
Recovery in the Laboratory Control Sample was acceptable, which indicates the analytical batch was in
control. The matrix spike outlier suggests a potential low bias in this matrix. No further action was
appropriate.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Continuing Calibration Verification Exceptions: The upper control criteria were exceeded for the
analyte Dibenz(a,h)anthracene in Continuing Calibration Verifications (CCVs)KWG0205853-1,2,3. The
field sample analyzed in this sequence did not contain the analyte in question. Since the apparent
problem equates to a potential high bias, the data quality is not affected.

Surrogate exceptions: The control criterion was exceeded for the surrogate p-Terphenyl in samples
RLSW-4 and AL-3. The sample produced excessive emulsion during extraction, which often leads to
reduced recoveries for some analytes. No further corrective action was taken.
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34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.5 ACCURACY

3.5.1 Surrogate Spike Recoveries

All surrogate spike recoveries were within the control limits.

3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike Recoveries were within the control limits except for the Nitrate as Nitrogen, Ammonia
as Nitrogen and Copper for sample R4D and Arsenic for the batch QC. The data is flagged to indicate the
problem.

3.5.3 Laboratory Control Samples

All results were within the control limits.

3.6 PRECISION

3.6.1 Field Duplicate Results

All field duplicate RPD’s were within the control criterion. The RPD for samples RLSW-4 and AL-3
(Cyanide WAD) were not calculated due to one or both of the values is less than five times the reporting
limit.

3.6.2 Laboratory Duplicate Results

All results were within the control limits.

3.7 Reporting Limits

No issues were found while reviewing the data.

3.8 COMPLETENESS

The project completeness was 95 %.
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4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data except for sample R4D (and associated samples), for Nitrate as Nitrogen, Ammonia as
Nitrogen and Copper and sample batch QC (all associated samples) for Arsenic are acceptable and usable
without qualification. The aforementioned samples and parameters had Matrix Spike recoveries that
were outside the control criteria and have been flagged with “J” qualifiers. These recoveries are
potentially biased low due to matrix effects, all associated data will be considered estimated. All organic
data are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2206307
Data Evaluator: MFQG, Inc.
MFG Project Number(s): 059741/059868
Report Date: November 7, 2002

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from seven water samples, including
one field duplicate, collected at Alcoa RMC Longview site in Longview, Washington.

The samples were collected on September 10, 2002, and analyzed by Columbia Analytical Services, Inc.
(CAS). The samples were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

e Fluoride, Chloride, Sulfate, and Nitrate-nitrogen by EPA Method 300.0

¢ Ammonia-nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.4

» Weak-Acid Dissociable Cyanide by SM 4500-CN-I

e Total Dissolved Solids by EPA Method 160.1

e Total Suspended Solids by EPA Method 160.2

¢ Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

And for the following organic compounds:

e Polynuclear aromatic hydrocarbons (PAH) by EPA Method 8310C

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
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also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers are

MFG Field Sample Laboratory Sample

Identification Identifications

SW-4 K2206307-001

SW-5 K2206307-002

SW-6 K2206307-003

SW-7 K2206307-004

SW-8 K2206307-005

SW-9 K2206307-006

AL-SW-1 (Field Duplicate) K2206307-007

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.

6-LV data evaluation_K2206307.doc 2



2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

* No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

» J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed
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3.0 DATA EVALUATION RESULTS

Seven water samples, including one field duplicate sample were collected at the Alcoa RMC Longview
Site and were analyzed by CAS for the inorganic and organic constituents listed in Section 1.0 of this
report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

The chain of custody form had all samples listed for chloride analysis. The lab did not perform this
analysis on any sample,

3.1.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

The samples arrived at the laboratory above the recommended 4 °C recommended by some of the
methods. This was, however, due to the samples being collect not more than 3 hours before arriving a at
the laboratory. The samples were kept at the proper temperature in the laboratory prior to being
analyzed.

The metals samples arrived without proper preservation. The appropriate acid volume was added at the
laboratory. Since the sample were collected a few hours earlier this is not an issue.

3.1.3 Review of Narrative

The nitrate as nitrogen analyses had elevated reporting limits in all samples because the samples required
dilution (2x). The chromatograms from the nitrate as nitrogen analyses indicated the presence of non-
target background compounds. The samples contained high levels of chloride and sulfate that required
dilution in order to prevent damage to the equipment.

The PAH analyses had several data quality issues. The primary evaluation verification for continuing
calibration was exceeded for dibenz(a,h)anthacene. Per laboratory practice, the alternate criterion
specified in the EPA method was used. This standard met the alternate criteria evaluation.

The confirmation criterion of 40% difference was exceeded for several PAHs in samples SW-4, SW-6,
SW-7 and field duplicate AL-SW-1.
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3.1.4 Field And Laboratory Blank Results
The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,

and no target compounds were detected.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

All surrogate spike recoveries for PAHs were within laboratory control limits.

3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

For all EPA method 300.0 parameters (F, NO;, and SO,), ammonia-N, total and WAD cyanide, all MS
recoveries and RPDs were within laboratory- and method-specified control limits. For PAH analyses, all
MS/MSD recoveries and RPDs were within laboratory- and method-specified control limits.

3.2.3 Laboratory Control Samples

For PAH analyses, all LCS recoveries were within laboratory- and method-specified control limits.

33 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples ALSW-1 and SW-6 were collected as field duplicates and analyzed for
all parameters. The PAH, pyrene, had an RPD greater than 50% based on field duplicate analyses (58%).
3.3.2  Laboratory Duplicate Results

All laboratory duplicate samples were within specified control limits for all analyses.

34 COMPARABILITY

3.4.1 Reporting Limits

The nitrate as nitrogen analyses had elevated reporting limits in all samples because the samples
required dilution (2x). The chromatograms from the nitrate as nitrogen analyses indicated the presence
of non-target background compounds. The samples contained high levels of chloride and sulfate that
required dilution in order to prevent damage to the equipment.

Samples SW-7 required dilution (10X) due to the elevated levels of target analyte. The reporting limits
were adjusted to reflect the dilution.
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The reporting limit for is elevated indeno(1,2,3,cd)pyrene in Sample SW-4. This was due to matrix
interference.

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved for all analysis except chloride. The lab failed to
perform the chloride analysis on ay samples.

4.0 OVERALL ASSESSMENT OF THE DATA

All data except the PAH data are acceptable and usable without qualification.

Sample SW-4 had confirmation criteria problems for pyrene, chrysene, benzo(k)fluoranthene,
benzo(a)pyrene, and benzo(g,h,i)perylene. These results will be flagged with a “J” qualifier.

Sample SW-6 had a confirmation criteria problem for phenanthrene. Sample SW-7 had a confirmation
criteria problem for fluoranthene. Sample ALSW-1 had a confirmation criteria problem for
dibenz(a,h)anthacene. Results for these compounds for all samples will be will be flagged with a “J”
qualifier for detected values and “UJ” for non-detects.

Pyrene had an RPD greater than 50% based on field duplicate analyses Therefore, all sample results for
this compound is flagged with a “J”” qualifier.

All other PAH results are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000,
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2206762

Data Evaluator: MFG, Inc.

MFG Project Number(s): 059868
Report Date: November 20, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from two water samples and six soil
samples, collected on September 11, 2002 at Alcoa RMC Longview site in Longview, Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002. These
samples were analyzed for the following inorganic compounds:

o Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

e Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Nitrate as Nitrogen by EPA Method 300.0

e Ammonia as Nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

o Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

The water samples were also analyzed for the following organic compounds:

e Polynuclear Aromatic Hydrocarbons by EPA Method 8310
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The soil samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002. These
samples were analyzed for the following inorganic compounds:

¢ TFluoride by EPA Method 300.0 (SW-series samples only)

e Total Cyanide by EPA Method 9010B (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

The soil samples were also analyzed for the following organic compounds:
e Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for both surface water and soil samples.

MFG Field Type of Laboratory
Sample Sample Sample
Identification Identifications
DP-12(3-4%) Soil K2206762-001

DP-12 Water K2206762-002
DP-13(1.5-2%) Soil K2206762-003
DP-13 Water K2206762-004
DP-14(2-4%) Soil K2206762-005
DP-18(0-4) Soil K2206762-006
DP-19(1-2.5%) Soil K2206762-007
DP-19(2.5-4") Soil K2206762-008

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

* No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

» U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

¢ J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

¢ UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

* R. The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Two water samples and six soil samples were collected at the Alcoa RMC Longview Site and were
analyzed by CAS for the inorganic and organic constituents listed in Section 1.0 of this report.

3.1 Chain Of Custody

Water samples arrived with insufficient preservatives.

3.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.3 Review of Narrative

Nitrate as Nitrogen by EPA Method 300.0: The reporting limit is elevated for Nitrate in sample DP-13
because the sample required dilution. The chromatogram indicated the presence of non-target
background components. The sample contained high levels of chloride that required dilution in order to
prevent damage to the suppressor. The matrix interference prevented adequate resolution of the target
compound at the reporting limit. The result is flagged to indicate the matrix interference.

Total Cyanide by EPA Method 9010B: The control criteria for matrix spike recovery of Cyanide for
sample DP-12(3-4") is not applicable. The analyte concentration in the sample was significantly higher
than the added spike concentration, preventing accurate evaluation of the spike recovery.

Cyanide, Weak Acid Dissociable by SM 4500-CN-I: The control criteria for matrix spike recovery of
Cyanide for sample DP-12(3-4") is not applicable. The analyte concentration in the sample was
significantly higher than the added spike concentration, preventing accurate evaluation of the spike
recovery.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Sample Confirmation Notes: The confirmation comparison criteria of 40% difference for Naphthalene,
Dibenz(a,h)anthracene and Benzo(g,h,I)perylene was exceeded in samples DP-12 and DP-13. The higher
of the two values was reported for Benzo(g,h,I)perylene because no evidence of a matrix interference
was observed. The lower of the two values was reported for Naphthalene and Dibenz(a,h)anthracene
because of an apparent interference on the alternate detector that produced the higher value.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.
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3.5 ACCURACY

3.5.1 Surrogate Spike Recoveries

Samples DP-12 and DP-13 (water) were outside the control limits for p-Terphenyl. Samples DP-12, DP-
13 and DP-14 (soil) were outside the control limits for Terphenyl-d14. Sample DP-14 (soil) was outside
the control limit for Fluoranthene-d10.

3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike Recoveries were within the control limits except for the Cyanide for sample DP-12(3-
4’)and DP-13. The analyte concentration in the sample was significantly higher than the added spike
concentration, preventing accurate evaluation of the spike recovery. Matrix Spike Duplicates (MSD)
were only analyzed for organic parameters. All MSD recoveries were within the control limits.

3.5.3 Laboratory Control Samples

All results were within the control limits.

3.6 PRECISION

3.6.1 Field Duplicate Results

No field duplicates were taken with this batch of samples.

3.6.2 Laboratory Duplicate Results

All results were within the control limits.

3.7 Reporting Limits

Samples DP-12 and DP-13 required dilution due to the presence of elevated levels of target analyte. The
reporting limits are adjusted to reflect the dilution.

3.8 COMPLETENESS

The project completeness was 95 %.
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4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data except for WAD cyanide for soil samples DP-18 and DP-19(1-2.5’) are acceptable and
usable without qualification. The aforementioned cyanide results were less than the method reporting
limit and have been flagged with a “J” qualifier.

All organic data are acceptable and usable without qualification except for the parameter sample pairs
identified in the sample conformation notes that have been flagged with a “J”” qualifier.

REFERENCE |

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2206377

Data Evaluator: MEFG, Inc.

MFG Project Number(s): 059868
Report Date: November 18, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from eight water samples, including
one field duplicate and seven soil samples, collected on September 11, 2002 at Alcoa RMC Longview
site in Longview, Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002. These
samples were analyzed for the following inorganic compounds:

* Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Nitrate as Nitrogen by EPA Method 300.0

e Ammonia as Nitrogen by EPA Method 350.1

» Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

¢ Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

The water samples were also analyzed for the following organic compounds:

e Polynuclear Aromatic Hydrocarbons by EPA Method 8310

8-LV data evaluation_K2206377.doc 1



The soil samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002. These
samples were analyzed for the following inorganic compounds:

e Fluoride by EPA Method 300.0 (SW-series samples only)

e Total Cyanide by EPA Method 9010B (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

The soil samples were also analyzed for the following organic compounds:
e Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for both surface water and soil samples.

MEFG Field Type of Laboratory MFG Field Type of | Laboratory Sample
Sample Sample Sample Sample Sample Identifications
Identification Identifications | Identification

DP-1 Soil K2206377-001 | AL-DP1 (FD) Water K2206377-009
DP-1 Water K2206377-002 DP-6 Soil K2206377-010
DP-2 Soil K2206377-003 DP-6 Water K2206377-011
DP-2 Water K2206377-004 DP-7 Soil K2206377-012
DP-4 Soil K2206377-005 DP-7 Water K2206377-013
Dp-4 Water K2206377-006 DP-8 Soil K2206377-014
DP-5 Soil K2206377-007 DP-8 Water K2206377-015
DP-5 Water K2206377-008

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by'the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

¢ No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Eight water samples, including one field duplicate and seven soil samples were collected at the Alcoa
RMC Longview Site and were analyzed by CAS for the inorganic and organic constituents listed in
Section 1.0 of this report.

3.1 Chain Of Custody

Water samples arrived with insufficient preservatives. Samples DP-1 and DP-2 were mis-labeled.

32 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

33 Review of Narrative

Nitrate as Nitrogen by EPA Method 300.0: The sample contained high levels of chloride, fluoride and
sulfate that required dilution in order to prevent damage to the suppressor. The matrix interference
prevented adequate resolution of the target compound at the reporting limit. The results are flagged to
indicate the martrix interference.

Total Cyanide by EPA Method 335.4: The Relative Percent Difference (RPD) criterion for the
replicate analysis of cyanide in sample Batch QC (for the water matrix samples), is not applicable
because the analyte concentration was not significantly greater than the Method Reporting Limit.

The control criteria for matrix spike recovery of cyanide for sample DP-1 (composite) is not applicable.
The analyte concentration in the sample was significantly higher than the added spike concentration,
preventing accurate evaluation of the spike recovery.

Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM (Soils)

Surrogate Exceptions: The control criteria were exceeded for the following surrogate in sample DP-1
(composite) due to matrix interferences: Terphenyl-d14. Due to the presence of non-target background
components that prevented adequate resolution of the surrogate, accurate quantitation was not possible.
No further corrective action was appropriate.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Continuing Calibration Verification exception: The Primary evaluation criterion was exceeded for the
analyte Dibenz(a,h)anthracene in Continuing Calibration Verifications KWG0207466-1 and 2. The
primary evaluation criterion was exceeded for the analyte Benzo(a)pyrene in Continuing Calibration
Verification KWG0207728-1. In accordance with CAS standard operating procedures, the alternative
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evaluation specified in the EPA method was performed using the average percent recovery of all analytes
in the verification standards. The standard meets the alternative evaluation criteria.

Surrogate Exception: The control criteria for the surrogate p-Terphenyl in sample DP-1 are not
applicable. The analysis of the sample required a dilution, which resulted in a surrogate concentration
below the Method Reporting Limit (MRL). No further corrective action was appropriate.

Sample Confirmation Notes: The confirmation comparison criteria of 40% difference was exceeded for
Naphthalene in samples DP-1, DP-6 and DP-7. The criteria of 40% was exceeded for Fluorene in DP-1,
DP-4, DP-7 and DP-8. The Criteria of 40% was exceeded for Dibenz(a,h)anthracene in DP-1, DP-4, DP-
7 and DP-8. The criteria of 40% was exceeded for Indeno(cdl,2,3)pyrene in samples DP-2, DP-4, DP-6
and DP-7. The laboratory data sheets have been flagged to indicate the results are to be considered
estimated.

Elevated Method Reporting Limits: Samples DP-1, DP-7 and DP-8 required dilution due to the
presence of elevated levels of target analyte. The reporting limits are adjusted to reflect the dilution.

The reporting limit is elevated for Naphthalene in sample DP-1. The result is flagged to indicate the
matrix interference.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.5 ACCURACY

3.5.1 Surrogate Spike Recoveries

All Surrogate Spike Recoveries were within the Method Reporting Limit (MRL) except for p-Terphenyl
in sample DP-1.

3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike and Recoveries were within the control limits except for the Cyanide for sample DP-1.
Matrix Spike Duplicates (MSD) were only analyzed for organic parameters. All MSD recoveries were
within the control limits.

3.5.3 Laboratory Control Samples

All results were within the control limits.
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3.6 PRECISION

3.6.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples DP-5 and AL-DP1 were collected as field duplicates and analyzed for
all parameters. All duplicate RPD’s were within the control limits except for the following. Ammonia as
Nitrogen, Sulfate, Fluoride, Total Cyanide and Weak Acid Dissociable Cyanide. The following are to be
considered estimated due to the difference between the samples is greater than 2Xs its reporting limit:
Chrysene, Benzo(b)fluoranthene,Benzo(g,h,D)perylene and Indeno(1,2,3-cd)pyrene. The following did
not have RPD’s calculated due to one or both values being <5X’s the reporting limit: Phenanthrene,
Fluoranthene, Pyrene and Benzo(b)fluoranthene.

3.6.2 Laboratory Duplicate Results

All results were within the control limits.

3.7 Reporting Limits

The reporting limit is elevated for Nitrate as Nitrogen in samples AL-DP1, DP-7 and DP-8. Samples DP-
1 DP-7 and DP-8 required dilution due to the presence of elevated levels of target analyte. The reporting
limits are adjusted to reflect the dilution. The reporting level is elevated for Naphthalene in Sample DP-
1. -
3.8 COMPLETENESS

The project completeness was 94%.

8-LV data evaluation_K2206377.doc 6




4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data except total cyanide for soil samples DP-4, DP-6, DP-7, total cyanide for water
samples DP-2, DP-4, AL-DP1, DP-7 and WAD cyanide for soil samples DP-2 and DP-4 are acceptable
and usable without qualification. The aforementioned cyanide results were less than the method reporting

limit and have been flagged with a “J” qualifier.
All organic data for soil are acceptable and usable without qualification.

All organic data for water are acceptable and usable without qualification except for the parameter
sample pairs identified in the sample confirmation notes that have been flagged with a “J” qualifier.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.

8-LV data evaluation_K2206377.doc 7




DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2206401
Data Evaluator: MFG, Inc.
MFG Project Number(s): 059868
Report Date: December 3, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from two water samples and four soil
samples, collected on September 12, 2002 at Alcoa RMC Longview site in Longview, Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002, The
water samples were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

e Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Nitrate as Nitrogen by EPA Method 300.0

e Ammonia as Nitrogen by EPA Method 350.1

o Total Cyanide by EPA Method 335.2 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

e Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

The water samples were analyzed for the following organic compounds:

¢ Polynuclear Aromatic Hydrocarbons by EPA Method 8310
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The soil samples arrived at Columbia Analytical Services, Inc. (CAS) on September 12, 2002. The soil
samples were analyzed for the following inorganic compounds:

¢ Fluoride by EPA Method 300.0 (SW-series samples only)

* Total Cyanide by EPA Method 9010B (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

The soil samples were analyzed for the following organic compounds:
e Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for both surface water and soil samples.

MFG Field Sample | Type Laboratory

Identification of Sample

Sample | Identifications

DP-9 (0-1°) Soil | K2206762-001

DP-9 Water | K2206762-002

DP-10 (1.5-3.8%) Soil | K2206762-003

DP-10 (4-67) Soil | K2206762-004

DP-10 Water | K2206762-005

DP-11 (.75-1.50%) Soil | K2206762-007

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by'the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

¢ No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

* R. The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Two water samples and five soil samples were collected at the Alcoa RMC Longview Site. Two water
samples and four soil samples were analyzed by CAS for the inorganic and organic constituents listed in
Section 1.0 of this report.

3.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody.

3.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.3 Review of Narrative

Nitrate as Nitrogen by EPA Method 300.0: The reporting limit is elevated for Nitrate in samples DP-9
and DP-10 because the sample required dilution. The chromatogram indicated the presence of non-target
background components. The sample contained high levels of Chloride and Sulfate that required dilution
in order to prevent damage to the suppressor. The matrix interference prevented adequate resolution of
the target compound at the reporting limit. The result is flagged to indicate the matrix interference.

Total Cyanide by EPA Method 335.2: The control criteria for matrix spike recovery of Cyanide for the
batch QC is not applicable. The analyte concentration in the sample was significantly higher than the
added spike concentration, preventing accurate evaluation of the spike recovery.

Cyanide, Weak Acid Dissociable by SM 4500-CN-I: The reporting limit is elevated for WAD in
sample DP-10 (1.5-3.8"). The sample contained carbonation that interferes with the colorimetric
determination. The sample required dilution to remove the interference resulting in an elevated detection
limit. The result is flagged to indicate matrix interference.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Sample Confirmation Notes: The confirmation comparison criteria of 40% difference for Pyrene,
Dibenz(a,h)anthracene, and Benzo-(g,h,i)perylene was exceeded in sample DP-10. The higher of the two
values is reported for Dibenz(a,h)anthracene and Benzo-(g,h,i)perylene because no evidence of a matrix
interference was observed. The lower of the two values was reported for Pyrene because of an apparent
interference on the alternate column that produced the higher value.

Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM (Soil)
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Surrogate exceptions: The control criteria were exceeded for the following surrogate in samples DP-10
(4-6’) and DP-11 (0.75-1.50") due to matrix interferences: Terphenyl-d14. Due to the presence of non-
target background components that prevented adequate resolution of the surrogate, accurate quantitation
was not possible. No further corrective action was appropriate.

Matrix Spike Recovery and Relative Percent Difference Exceptions: The control criteria for matrix
spike recoveries and relative percent difference of most analytes for sample DP-9 (0-17) are not
applicable. The analyte concentration in the sample was significantly higher than the added spike
concentration, preventing accurate evaluation of the spike recovery and the associated RPD’s. The matrix
spike recoveries of Acenaphthene, Dibenzofuran and Fluorene for sample DP-9 (0-17) were outside
control criteria. Recovery in the laboratory control sample was acceptable, which indicates the analytical
batch was in control. The matrix spike outlier suggests a potential low bias in this matrix. No further
corrective action was appropriate.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

35 ACCURACY

3.5.1 Surrogate Spike Recoveries

The surrogate Terphenyl-d14 exceeded the control criteria for samples DP-10 (4-6°) and DP-11 (0.75-
1.50%)

3.5.2 Matrix Spike And Matrix Spike Duplicate Samples

The matrix spike (batch QC) recovery for Total Cyanide is outside the control limits. The matrix spike
recoveries of Acenaphthene, Dibenzofuran and Fluorene for sample DP-9 (0-1°) are outside the control
limit,

3.5.3 Laboratory Control Samples

All results were within the control limits.

3.6 PRECISION

3.6.1 Field Duplicate Results

No field duplicates were taken with this batch of samples.
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3.6.2 Laboratory Duplicate Results

All results were within the control limits.

3.7 Reporting Limits

The reporting limits were elevated for Nitrate as Nitrogen (samples DP-9 and DP-10) and for Cyanide,
Weak Acid dissociable (sample DP-10 1.5-3.8).

; 3.8 COMPLETENESS

The project completeness was 87.3 %.
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4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data are acceptable and usable without qualification except for the following. The matrix
spike (batch QC) recovery for Total Cyanide is outside the control limits. This result is potentially bias
high due to matrix effects, all associated data is to be considered estimated. The data has been flagged
with a “J” qualifier.

All organic data are acceptable and usable without qualification except for sample DP-9 (0-1 ). The
matrix spike recoveries for Acenaphthene, Dibenzofuran and Fluorene for sample DP-9 (0-1°) are
potentially bias low due to matrix effects, all associated data will be considered estimated. All other
analytes except for Naphthalene, 2-Methylnaphthalene and Acenaphthylene for sample DP-9 (0-1°) are
to be considered estimated due to the values exceeding the instrument calibration range.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2208532
Data Evaluator: MFG, Inc.
MFG Project Number(s): 059741/059868
Report Date: January 13, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from nine water samples, including one
filed duplicate, collected on November 25, 2002 at Alcoa RMC Longview site in Longview, Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on November 26, 2002. The samples
were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

e Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
o Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

e Total Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers are:
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MFG Field Sample Laboratory Sample

Identification Identifications
SW-4 K22008532-001

SW-5 K22008532-002

SW-6 K22008532-003

SW-7 K22008532-004

SW-8 K22008532-005

SW-9 K22008532-006

SW-10 (Field Duplicate) K22008532-007

CDID Up K22008532-008

CDID Down K22008532-009

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

* No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

¢ J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

¢ R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed
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3.0 DATA EVALUATION RESULTS

Nine water samples, including one duplicate sample were collected at the Alcoa RMC Longview Site and
were analyzed by CAS for the inorganic constituents listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody.

3.1.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.1.3 Review of Narrative

No anomalies other than those discussed below.

3.1.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

No Surrogate spikes were required.

3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

The control criteria for the matrix spike recovery of total cyanide for sample SW-4 is not applicable.
The analyte concentration in the sample was greater than 4 times the added spike concentration. This
prevents accurate evaluation of spike recovery, however, no qualification is applied to the detected
values.

3.2.3 Laboratory Control Samples

No LCS were required
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33 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples SW-8 and SW-10 were collected as field duplicates and analyzed for
all parameters. All duplicate RPD were within control limits except for WAD cyanide. This parameter
had an RPD of 86%. The sample values, however, for both the sample and duplicate was less than 5
times method detection limits. No qualification is applied to these values.

3.3.2 Laboratory Duplicate Results

No issues found during data review.

34 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review.

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

4.0 OVERALL ASSESSMENT OF THE DATA
All data are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2302263
Data Evaluator: MFG, Inc.
MEFG Project Number(s): 059741/059868
Report Date: July 31, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from seven water samples, including
one field duplicate, collected on March 25, 2003 at Alcoa RMC Longview site in Longview,
Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on March 25, 2003. The samples were
analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

¢ Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers are

- "11-LV data evaluation_K2302263.doc 1



MFG Field Sample Laboratory Sample

Identification Identifications
PZ-2 K2302263-001

PZ-3 K2302263-002

PZ-4 K2302263-003

PZ-5 K2302263-004

PZ-6 K2302263-005

PZ-7 K2302263-006

PZ-8 (Field Duplicate) K2302263-007

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.

11-LV data evaluation_K2302263.doc 2



2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed
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3.0 DATA EVALUATION RESULTS

Seven water samples, including one duplicate sample were collected at the Alcoa RMC Longview Site
and were analyzed by CAS for the inorganic constituents listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody.

3.1.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used-for the analyses.

3.1.3 Review of Narrative

No anomalies were noted by the laboratory.

3.1.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

No Surrogate spikes were required.

3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

All results were within control limits.

3.2.3 Laboratory Control Samples

No LCS were required
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3.3 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples PZ-6 and PZ-8 were collected as field duplicates and analyzed for all
parameters. All duplicate RPD were within control limits except for bicarbonate alkalinity. This
parameter that had a RPD of 82%. The values of the sample and the duplicate were greater than 5 times
the method reporting limit.

3.3.2 Laboratory Duplicate Results

All results were with limits.

34 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

4.0 OVERALL ASSESSMENT OF THE DATA

All data except the bicarbonate alkalinity results are acceptable and usable without qualification.

The bicarbonate alkalinity results from the field duplicates had a RPD of 82%. Therefore, all
bicarbonate alkalinity results will be flagged with a “J” qualifier for detected values and “UJ” for non-
detects.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2208601
Data Evaluator: MEFG, Inc.
MFG Project Number(s): 059868
Report Date: December 1, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from four soil samples, collected on
November 25, 2002 at Alcoa RMC Longview site in Longview, Washington.

The soil samples arrived at Columbia Analytical Services, Inc. (CAS) on November 27, 2002. All or
some of the samples were analyzed for the following inorganic compounds:

e Fluoride, by EPA Method 300.0
» Total Cyanide by EPA Method 335.4 (SW-series samples only)
* Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

The soil samples were also analyzed for the following organic compounds:

* Polynuclear Aromatic Hydrocarbons by EPA Method 8270C SIM

Data were evaluated according to MFG’s standard operating procedure (MFG 2000). Data were also
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for the soil samples.
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MFG Field Laboratory
Sample Sample
Identification Identifications

B21(2.5°-45°) | K2208601-001
PZ-4(3°-6°) | K2208601-002
PZ-4(12- | K2208601-003
13.5)
PZ-3(2.5°-4") | K2208601-004

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.

2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
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2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses
performed so as to generate an adequate database to successfully complete the remediation.
Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable, resampling and reanalysis is required if verification is needed.

3.0 DATA EVALUATION RESULTS

Four soil samples were collected at the Alcoa RMC Longview Site and were analyzed by CAS for the
inorganic and organic constituents listed in Section 1.0 of this report.

3.1 Chain of Custody
All samples arrived in good condition at the lab in accordance with the chain of custody.
3.2 Sample Holding Times and Preservatives

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.
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32 Review of Narrative
General Chemistry Parameters

Total Cyanide EPA Method 9010: The control criteria for matrix spike recovery of Total Cyanide for
sample B-21(2.5°-4.5’) is not applicable. The analyte concentration in the sample was significantly
higher than the added spike concentration, preventing accurate evaluation of the spike recovery.

Fluoride by EPA Method 300.0: The matrix spike recovery of Fluoride for sample B-21 (2.5°-4.5 ’) was
outside the control criteria because of suspected matrix interference. A matrix spike duplicate was also
analyzed, but produced similar results. The results of the original analysis are reported. No further
corrective action was appropriate.

Polynuclear Aromatic Hydrocarbons by EPA Method 8270 SIM

Surrogate Exceptions: The control criteria were exceeded for the surrogate in sample B-21(2.5°-4.5")
and PZ-4(3°-6’) due to high levels of target analytes interfering with resolution of the surrogate peak. No
further corrective action was appropriate.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were submitted for analysis.

3.5 ACCURACY
Surrogate Spike Recoveries

Surrogate samples Fluorene-d10 (PZ-4 3°-6”), Fluoranthene-d10 (B-21 2.5°-4.5), and Terphenyl-d14 (B-
21 2.5’-4.5’ & PZ-4 3°-6’) are outside the control criteria.

Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike and Recoveries were within the control limits except for Fluoride, Total Cyanide and
WAD Cyanide for sample B-21(2.5°-4.5%). Matrix Spike Duplicates (MSD) were only analyzed for
organic parameters. All MSD recoveries were within the control limits.

Laboratory Control Samples

All results were within the control limits.

3.6 PRECISION

Field Duplicate Results

12-LV data evaluation K2208601.doc 4



Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. No field duplicates were completed with this batch of samples.

Reporting Limits

Samples B-21(2.5°-4.5"), PZ-4(12°-13.5") and PZ-4(3’-6’) required dilution due to the presence of
elevated levels of target analyte. The reporting limits are adjusted to reflect the dilution.

3.7 COMPLETENESS
The project completeness was 93%

4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data are acceptable and usable without qualification except for the matrix spike
recovery for Fluoride. The results for this analyte are to be considered estimated values and have been
flagged with a “J” qualifier. All organic data are acceptable and usable without qualification except for
sample PZ-3(2.5-4") for Naphthalene, 2-Methylnaphthalene, Acenaphthene and Fluorene and PZ-4(12-
13.5”) for Acenaphthylene. The sample results are flagged with “J” qualifiers, all associated data are to
be considered estimated.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000,
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc. |

Kelso, Washington
Lab Service No. K2208677
Data Evaluator: MEG, Inc.
MFG Project Number(s): 059868
Report Date: November 18, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from eight water samples, including
one field duplicate, collected on December 03, 2002 at Alcoa RMC Longview site in Longview,
Washington.

The water samples arrived at Columbia Analytical Services, Inc. (CAS) on December 03, 2002. These
samples were analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Nitrate as Nitrogen by EPA Method 300.0

e Ammonia as Nitrogen by EPA Method 350.1

e Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

¢ Dissolved Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

The water samples were also analyzed for the following organic compounds:

e Polynuclear Aromatic Hydrocarbons by EPA Method 8310
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Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field duplicates is 50% for water samples. Data also were
reviewed in accordance with CAS precision and accuracy goals. All samples collected were submitted to
the lab for analysis of all the aforementioned chemical parameters. The following are the MFG and
Laboratory identification numbers for the surface water samples.

MFG Field Laboratory
Sample Sample
Identification | Identifications
PZ-1 K2208677-001
PZ-2 K2208677-002
PZ-3 K2208677-003
PZ-4 K2208677-004
PZ-5 K2208677-005
PZ-6 K2208677-006
PZ-7 K2208677-007
PZ-8 (DUP) K2208677-008

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

2.1 PRECISION

Precision measures the reproducibility of measurements under a given set of conditions. Data precision
or analytical error is assessed by determining the agreement among replicate measurements of the same
sample and measurements of duplicate samples, which include MS/MSD samples, laboratory duplicate
samples and field duplicate samples. The comparison is made by calculating the relative percent
difference (RPD).

2.2 ACCURACY

Accuracy is a measure of the bias or error in a sample program. Examples of bias include
contamination and errors made in sample collection, preservation, handling, and analysis. Accuracy will
be assessed by the collection of field/trip blanks and in the laboratory by the use of known and unknown
QC samples and matrix spikes. Accuracy will be measured by'the percent bias of percent recovery.
Evaluation of the laboratory’s performance will be similar as for a laboratory control sample with the

acceptable recovery range of 80% to 120%.
2.3 COMPLETENESS

Completeness is the percent of measurements made which are judged to be valid. The
completeness of the data reflects that all the required samples have been taken and requisite analyses

performed so as to generate an adequate database to successfully complete the remediation.

Completeness values for analytical work will be 90 percent for demonstrated analytical techniques.

2.4 DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

* No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

* R. The data are unusable, resampling and reanalysis is required if verification is needed.
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3.0 DATA EVALUATION RESULTS

Eight water samples, including one field duplicate were collected at the Alcoa RMC Longview Site and
were analyzed by CAS for the inorganic and organic constituents listed in Section 1.0 of this report.

31 Chain of Custody
Not all of the preserved bottles were received with the appropriate pH.
3.2 Sample Holding Times and Preservatives

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.3 Review of Narrative

Nitrate as Nitrogen by EPA Method 300.0: The sample contained high levels of chloride and/or sulfate
that required dilution in order to prevent damage to the suppressor. The matrix interference prevented
adequate resolution of the target compound at the reporting limit. The results are flagged to indicate the
matrix interference.

Polynuclear Aromatic Hydrocarbons by EPA Method 8310 (Water)

Lab Control Sample Exceptions: The spike recovery of Naphthalene, Acenaphthylene, and
Acenaphthene for Duplicate Laboratory Control Sample KWG0210158-3 was outside the lower control
criterion. The analytes in question were detected in the associated field samples. The error associated
with reduced recovery equates to a potential low bias. All samples associated with this DLCS were re-
extracted and re-analyzed with the exception of sample PZ-2and PZ-2MS. Additional analysis of these
field samples could not be performed because insufficient sample remained for testing. The data is
flagged to indicate the problem.

Relative Percent Difference exception: The spike recovery for Naphthalene, Acenaphthylene, and
Acenaphthene for Duplicate Laboratory Control Sample KWG0210158-3 was outside the lower control
criterion. This poor percent recovery in the duplicate analysis produced the unreasonably high RPD. All
samples associated with this DLCS were re-extracted and re-analyzed with the exception of sample PZ-2
and PZ-2MS(insufficient sample amount). The data is flagged to indicate the problem.

Matrix Spike Recovery Exceptions: The matrix spike recoveries of Naphthalene, Acenaphthene,
Fluorene, Dibenz(a,h)anthracene and Indeno(1,2,3-cd)pyrene for sample PZ-2MS was outside control
criteria. The matrix spike outlier suggests a potential low bias in this matrix. Additional analysis could
not be performed to due to an insufficient amount of sample. No further corrective action was feasible.

Continuing Calibration Verification exception: The primary evaluation criterion was exceeded for the
analyte Benzo(k)fluoranthene in Continuing Calibration Verification KWG0210756-5. In accordance
with CAS standard operating procedures, the alternative evaluation specified in the EPA method was
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performed using the average percent recovery of all analytes in the verification standard. The standard
meets the alternative evaluation criteria.

Sample Confirmation Notes: The confirmation comparison criteria of 40% difference was exceeded for
Acenaphthene in samples PZ-1 and PZ-3. The confirmation comparison criteria of 40% difference was
exceeded for Benzo(b)fluoranthene and Benzo(k)fluoranthene in sample PZ-5. The confirmation
comparison criteria of 40% difference was exceeded for Fluoranthrene and Pyrene in samples PZ-1, PZ-
2, PZ-3,PZ-5, and PZ-6. The confirmation comparison criteria of 40% difference was exceeded for
Pyrene in samples PZ-4 and PZ-8. The laboratory data sheets have been flagged to indicate the results
are to be considered estimated,

Elevated Method Reporting Limits: Sample PZ-1 required dilution due to the presence of elevated
levels of Fluorene, Phenanthrene, Fluoranthene and Pyrene. Samples PZ-2 and PZ-5 required dilution
due to the presence of elevated levels of Phenanthrene, Fluoranthene and Pyrene. The reporting limits are
adjusted to reflect the dilution for analytes. Samples PZ-3, PZ-4 and PZ-8 required dilution due to the
presence of elevated levels of target analytes. The reporting limits are adjusted to reflect the dilution for
analytes. The reporting limit is elevated for Naphthalene in sample PZ-2 due to the presence of non-
target background components. The result is flagged to indicate the matrix interference. The reporting
limit is elevated for Acenaphthylene in sample PZ-8 due to the presence of non-target background
components. The result is flagged to indicate the matrix interference.

34 Field And Laboratory Blank Results

The appropriate number of laboratory blanks were analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were submitted for analysis.

35 ACCURACY
Surrogate Spike Recoveries

All Surrogate Spike Recoveries were within the Recovery Control Limits.
Matrix Spike And Matrix Spike Duplicate Samples

All Matrix spike and Recoveries were within the control limits except for the Cyanide for sample PZ-1.
Matrix Spike Duplicates (MSD) were only analyzed for organic parameters. All MSD recoveries were
within the control limits.

Laboratory Control Samples

All results were within the control limits.

13-LV data evaluation_K2208677.doc 5



3.6 PRECISION

Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples PZ-4 And PZ-8 were collected as field duplicates and analyzed for all
parameters. All duplicate RPD’s were within the control limits.

Reporting Limits
See: Method Reporting Limit.
3.7 COMPLETENESS
The project completeness was 87.5%.

4.0 OVERALL ASSESSMENT OF THE DATA

All inorganic data are acceptable and usable without qualification. All organic data are
acceptable and usable without qualification except for data from PZ-2 and the sample parameter pair
identified in the sample confirmation notes that have been flagged with a “J”” qualifier.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2302262
Data Evaluator: MFQG, Inc.
MFG Project Number(s): 059741/059868
Report Date: July 31, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from nine water samples, including one
field duplicate, were collected on March 24, 2003 at Alcoa RMC Longview site in Longview,
Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on March 26, 2003. The samples were
analyzed for the following inorganic compounds:

e Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

¢ Fluoride, Chloride, and Sulfate by EPA Method 300.0 (SW-series samples only)
e Total Cyanide by EPA Method 335.4 (SW-series samples only)

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I (SW-series samples only)

e Total Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers are

14-LV data evaluation_K2302262.doc 1



MFG Field Sample Laboratory Sample
Identification Identifications
SW-4 K2302262-001
SW-5 K2302262-002
SW-6 K2302262-003
SwW-7 K2302262-004
SW-8 K2302262-005
SW-9 K2302262-006
SW-10 (Field Duplicate) K2302262-007
CDID Up K2302262-008
CDID Down K2302262-009

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appéared to be complete.

14-LV data evaluation_K2302262.doc 2



2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed

14-LV data evaluation_K2302262.doc 3
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3.0 DATA EVALUATION RESULTS

Nine water samples, including one duplicate sample were collected at the Alcoa RMC Longview Site and
were analyzed by CAS for the inorganic onstituents listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody.

3.1.2  Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.1.3 Review of Narrative

The analysis of samples SW-4, SW-5, and SW-6 was initially performed on March 30, 2003. The MS
was outside the CAS control criteria. The samples were supposed to be reanalyzed ASAP. However, the
reanalysis was performed 9 days past the recommended holding time.

3.1.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

No Surrogate spikes were required.

3.2.2  Matrix Spike And Matrix Spike Duplicate Samples

MS recoveries for total cyanide for sample SW-6 was outside of laboratory control criteria because of
suspected matrix interference. A MSD was also analyzed, but produced similar results.

3.2.3 Laboratory Control Samples

No LCS were required

14-LV data evaluation_K2302262.doc 4



3.3 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples SW-7 and SW-10 were collected as field duplicates and analyzed for
all parameters. All duplicate RPD were within control limits.

3.3.2  Laboratory Duplicate Results

The RPD for total cyanide was below the specified control limit. However, because the analyte
concentration was not significantly greater than the method reporting limit, it will not be qualified for
this issue.

34 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

40 OVERALL ASSESSMENT OF THE DATA

All data except the total cyanide and WAD cyanide data are acceptable and usable without qualification.

MS recoveries for total cyanide for sample SW-6 was outside of laboratory control criteria because of
suspected matrix interference. A MSD was also analyzed, but produced similar results. All total cyanide
values will be flagged with a “J” qualifier for detected values and “UJ” for non-detects.

The analysis of samples SW-4, SW-5, and SW-6 was initially performed on March 30, 2003. The MS
was outside the CAS control criteria. The samples were supposed to be reanalyzed ASAP. However, the
reanalysis was performed 9 days past the recommended holing time. All WAD cyanide values will be
flagged with a “J” qualifier for detected values and “UJ” for non-detects.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview
Client: Alcoa Remediation Management, Inc
Laboratory: Columbia Analytical Services, Inc.

Kelso, Washington
Lab Service No. K2304834
Data Evaluator: MFG, Inc.
MFG Project Number(s): 059741/059868
Report Date: August 31, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from seventeen water samples,
including two field duplicates, collected on June 30, 2003 (PZ-series) and on July 1, 2003 (SW- and
CDID-series) at Alcoa RMC Longview site in Longview, Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on July 1, 2003. The samples were
analyzed for the following inorganic compounds:

o Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

» Fluoride, Chloride, and Sulfate by EPA Method 300.0

e Total Cyanide by EPA Method 335.4

e Weak-Acid Dissociable Cyanide by SM 4500-CN-I

e Total Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B(Dissolved for

PZ-series, total s for all others).

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water
samples and tie MFG and laboratory sample numbers arel.
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MFG Field Sample Laboratory Sample
Identification Identifications
PZ-1 K2304834-001
PZ-2 K2304834-002
PZ-3 K2304834-003
PZ-4 K2304834-004
PZ-5 K2304834-005
PZ-6 K2304834-006
PZ-7 K2304834-007
PZ-8 (Field Duplicate) K2304834-008
SwW-4 K2304834-009
SW-5 K2304834-010
SW-6 K2304834-011
SW-7 K2304834-012
SW-8 K2304834-013
SW-9 K2304834-014
SW-10 (Field Duplicate) K2304834-015
CDID Up K2304834-016
CDID Down K2304834-017

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.
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2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

¢ U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

¢ R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed
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3.0 DATA EVALUATION RESULTS

Seventeen water samples, including two field duplicates, were collected at the Alcoa RMC Longview
Site and were analyzed by CAS for the inorganic listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

The samples arrived at the laboratory above the recommended 4 °C recommended by some of the
methods. This was, however, due to the samples being collected not more than 3 hours before arriving at
the laboratory. The samples were kept at proper temperature in the laboratory prior to analyses.

3.1.2  Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

The metal samples for SW-4, SW9, and SW-10 required additional acid to get pH<2. The appropriate
acid volume was added at the laboratory. No qualifications were made based on this issue.

3.1.3 Review of Narrative

Nothing noted other than described below.

3.1.4 Field And Laboratory Blank Results

The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,
and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

No Surrogate spikes were required.

3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

MS recoveries for fluoride for sample SW-9 was outside of laboratory control criteria because of
suspected matrix interference. A MSD was also analyzed, but produced similar results.

- 3.2.3 Laboratory Control Samples
No LCS were required
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3.3 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples SW-4 and SW-10 were collected as field duplicates and analyzed for
all parameters. Water samples PZ-5 and PZ-8 were collected as field duplicates and analyzed for all
parameters. For the SW samples, the WAD cyanide analyses had a RPD of 195%, exceeding the project
control criterion. For the PZ samples, the total cyanide analyses had a RPD of -108%, exceeding the
project control criterion. All duplicate sample results were greater than 5 times the method detection
limit.

3.3.2 Laboratory Duplicate Results

The WAD cyanide RPD was well below the specified control limit. However, because the analyte
concentration was not significantly greater than the method reporting limit, it will not be qualified for
this issue.

3.4 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review

3.5 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

40 OVERALL ASSESSMENT OF THE DATA

All data except the total cyanide and WAD cyanide data are acceptable and usable without qualification.

For the SW samples, the WAD cyanide analyses had a RPD of 195%, exceeding the project control
criterion. All WAD cyanide values will be flagged with a “J”” qualifier for detected values and “UJ” for
non-detects.

For the PZ samples, the total cyanide analyses had a RPD of -108%, exceeding the project control
criterion. All total cyanide values for PZ-series samples will be flagged with a *“J” qualifier for detected
values and “UJ” for non-detects.

MS recoveries for fluoride for sample SW-9 was outside of laboratory control criteria because of
suspected matrix interference. A MSD was also analyzed, but produced similar results. All SW-Series
for fluoride ill be flagged with a “J” qualifier for detected values and “UJ” for non-detects.
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REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.
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DATA QUALITY EVALUATION REPORT

Site Name: Alcoa RMC Longview

Client: Alcoa Remediation Management, Inc

Laboratory: Columbia Analytical Services, Inc.
Kelso, Washington

Lab Service No. K2307535

Data Evaluator: MFG, Inc.

MFG Project Number(s): 059741/059868

Report Date: Ocober 30, 2003

1.0 INTRODUCTION

This memorandum documents the data quality evaluation of data from six water samples, including one
filed duplicate, collected on September 30, 2003 at Alcoa RMC Longview site in Longview,
Washington.

The samples arrived at Columbia Analytical Services, Inc. (CAS) on September 30, 2003. The samples
were analyzed for the following inorganic compounds:

Total Alkalinity by EPA Method 310.1, Bicarbonate and Carbonate Alkalinity by Standard
Methods (SM) 2320B.

Fluoride, Chloride, and Sulfate by EPA Method 300.0

Ammonia-nitrogen by EPA Method 350.1

Total Cyanide by EPA Method 335.4

Weak-Acid Dissociable Cyanide by SM 4500-CN-I

Total Calcium, Magnesium, Potassium and Sodium by EPA Method 6010B

Data were evaluated according to MFG’s standard operating procedure (MFG 2000) except for the
relative percent difference (RPD) criterion for field blanks is 50% or greater for water samples. Data
also were reviewed in accordance with CAS precision and accuracy goals. All samples collected were
submitted to the lab for analysis of all the aforementioned chemical parameters. These surface water

samples and tie MFG and laboratory sample numbers are



MFG Field Sample Laboratory Sample

Identification Identifications
PZ-1 K2307535-001

PZ-2 K2307535-002

PZ-5 K2307535-003

PZ-6 K2307535-004

PZ-7 K2307535-005

PZ-8 (Field duplicate) K2307535-006

Section 2.0 presents the quality control (QC) criteria evaluated and data qualifiers used. Section 3.0
presents data evaluation findings. Section 3.0 is organized in subsections that correspond to the QC
criteria listed in Section 2.0. Criteria having met QC requirements are mentioned only briefly, while
criteria with quality problems or needing qualification are discussed in detail. The data package
reviewed included only summary forms, as requested, and appeared to be complete.



2.0 QUALITY CONTROL CRITERIA AND DATA QUALIFIERS

The following data qualifiers are used in this data validation report.

e No qualifier. Indicates that the data are acceptable both qualitatively and quantitatively

e U. Indicates that the compound was analyzed for but not detected above the concentration
listed; the concentration listed is the sample quantitation limit

e J. Indicates an estimated concentration; the result is considered to be qualitatively
acceptable, but quantitatively unreliable

e UlJ. Indicates an estimated quantitation limit; the compound was analyzed for, but was
considered to be nondetected

e R. The data are unusable (the compound may or may not be present) resampling and
reanalysis is required if verification is needed



3.0 DATA EVALUATION RESULTS

Six water samples, including on field duplicate were collected at the Alcoa RMC Longview Site and
were analyzed by CAS for the inorganic constituents listed in Section 1.0 of this report.

3.1 REPRESENTATIVENESS

3.1.1 Chain Of Custody

All samples arrived in good condition at the lab in accordance with the chain of custody (COC).

3.1.2 Sample Holding Times And Preservation

All samples for all analyses were extracted and analyzed within holding times, as specified by methods
used for the analyses.

3.1.3 Review of Narrative

No anomalies other than those described below.

3.1.4 Field And Laboratory Blank Results
The appropriate number of laboratory blanks was analyzed with each analytical batch for all analyses,

and no target compounds were detected. No field blanks were required.

3.2 ACCURACY

3.2.1 Surrogate Spike Recoveries

No surrogate spikes were required.

3.2.2 Matrix Spike And Matrix Spike Duplicate Samples

The control criteria for matrix spike recovery of total cyanide and for sample PZ-1 not applicable. The
analyte concentration is greater than 4 times the spike added. This prevents accurate evaluation of spike

recovery, however, no qualification is applied to the detected values.

The matrix spike recovery of WAD cyanide for sample PZ-1 was calculated by the laboratory using
unrounded values and was within acceptance limits (120%, upper limit is 125%). However if the values
are rounded, as reported, the percent recovery is 200%, well outside of control limits.

For PAH analyses, all MS/MSD recoveries and RPDs were within laboratory- and method-specified
control limits.



3.23 Laboratory Control Samples

For PAH analyses, all LCS recoveries were within laboratory- and method-specified control limits
except for naphthalene, acenaphthylene, and acenaphthene.

33 PRECISION

3.3.1 Field Duplicate Results

Field duplicates measure both field and laboratory precision and are considered to be indicators of
overall precision. Water samples PZ-4 and PZ-8 were collected as field duplicates and analyzed for all
parameters. All duplicate RPD were within control limits except for WAD cyanide. This parameter that
had a RPD of -200%. The values of the sample and the duplicate were not, however, greater than 5 times
the method reporting limit.

3.3.2 Laboratory Duplicate Results

All laboratory duplicate samples were within specified control Jimits for all analyses.

34 COMPARABILITY

3.4.1 Reporting Limits

No issues found during data review

35 REPRESENTATIVENESS

The project completeness goal of 90% was achieved. Completeness was 100%.

40 OVERALL ASSESSMENT OF THE DATA

All data except the WAD cyanide and PAH results are acceptable and usable without qualification.

The matrix spike recovery of WAD cyanide for sample PZ-1 was calculated by the laboratory using
unrounded values and was within acceptance limits (120%, upper limit is 125%). However if the values
are rounded, as reported, the percent recovery is 200%, well outside of control limits. Results for these
compounds for all samples will be will be flagged with a “J”” qualifier for detected values and “UJ” for
non-detects.

The confirmation criterion of 40% difference was exceeded benzo(b) fluoranthene and phenanthrene in
sample RL-2S. These results will be flagged with a “J” qualifier.



LCS recoveries were not within laboratory-specified control limits for naphthalene, acenaphthylene, and
acenaphthene. Results for these compounds for all samples will be will be flagged with a “J” qualifier
for detected values and “UJ” for non-detects.

All other PAH results are acceptable and usable without qualification.

REFERENCE

MFG, Inc. 2000. Standard Operating Procedure No. 20, Data Evaluation. Rev. No. 0. August 2000.




APPENDIX C

BORING LOGS AND SCREENED INTERVALS FOR NORTH PLANT WELLS AND
PIEZOMETERS
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A TETRA TECH COMPANY

19203 36th Ave. W,, Suie 101
Llynnwood, WA 98036-5707
(425) 921-4000

(425} 921-4040

LOG OF BORING PZ-6

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\PZ-6.BOR

Alcoa Longview Site Drilling Agency : Cascade Dirilling, Inc. Date Completed 1 11/26/02
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/8" O.D. Top of Casing Elev. : 7.01 ft NAVDSS
Sample Method : 1.5"x1.5' Split Spoon Northing Coordinate : 306391.57
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1002978.72
o 2| g Well: PZ-6
Depth T|8|3|% Elev. 7.01 ft NAVD8S
ft bgs DESCRIPTION 3 % g1 =z | 8| REMARKS Cover
2151312818 2.1t (2.6 ft steel)
0 7 SILTY SAND to SANDY SILT , brown to yellowish Well casing
1 orange, few to some clay, moist. measured from
1 7 top of casing to
. top of concrete.
] Located in north
2’: plant area north K )
] . ) . of BMP; 3
J -yellowish orange to pale brown, very fine to fine — between BMP L >
3_: sand, some iron oxide mo@tling, grades to'yeilowi.sh 6 meaine:cr::ess 22" SCH 40 PVC
4 orange to gray with minor iron oxide mottling, moist. 1 4 | 80 | road and CDID Casing
] 7 ditch.
4~ L — 3/8" Bentonite
. Chips
. &
5— SILTY SAND, medium gray, very fine to fine sand, — 4.9 ftbgs
4 grain size gradually decreases, minor wood pieces, 2 538 ft bgs
7 sulfidic odor, very moist to wet. P 2 |90 < 11/27102
6_
] 2
7
] -very fine to fine sand, slight decrease in sulfidic ] 7.5 ft bgs
8] odor, wet .3
] 3 6 90
9_: -increase in fine sand content, wet | 19
] — 10x20 Silica Sand
10 -several layers with higher fine sand content, wet — 2" SCH 40 0.010
] 4 Slot PVC Screen
] 4 7 90
11
] 5
] - | P Sump
] 1 12.6 ft bgs
134
] 5 2 | 100
1 SILTY SAND TO SANDY SILT, brown, very fine to fin
1 sand, very moist. 4
14 —
1 SILT, greenish gray to gray, some to few very fine
15— sand, very moist grades to moist to very moist. ]
] 1 — Slough
] ML
. 6 3 [100
16
] 5
16.5 ft bgs

17

Total depth of borehole = 16.5 feet bgs




A TETRA TECH COMPANY

19203 36th Ava. W, Suite 10)
tynriwaed, WA 928034.5707
(425) 921-40060

{425) 921-4040

LOG OF BORING PZ-7

(Page 10of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\PZ-7. BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Date Completed 1 11/26/02
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By . N. Morrow
Longview, Washington Drilting Method : Hollow Stem Auger/8" O.D. Surface Elevation : 10.36 ft NAVDSS
Sample Method :1.5"x1.5' Split Spoon Northing Coordinate  : 305858.71
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1002976.47
g2 Well: PZ-7
(&} 3 >
Depth T 83 5 Elev.: 10.36 ft NAVDSS
ftbgs DESCRIPTION § % E| 5| §|REMARKS | £ Cover
5|6l d|alce i
0 ‘ p
7 SILTY SAND, brown, fine to medium sand, few to Located in north "+ Surface
7 some angular to subangular gravel up to 1/2-inch sizd, AR plant area north 1 Casing
1—{ moist. Fill. of BMP; ]
7 SAND, yellowish orange, iron oxide mottling, very fing ' f izxe;;ss'\gp +-Cement
2 to fine sand, few to some silt, moist. road and CDID
R ditch.
3_: K 583 HP
] 15 | 10 2 gs
43 13 P4—2" SCH 40 PVC
7 Casing
5—: -light brown to light olive gray, slight increase in grain —3/8" Bentonite
- size to fine sand, few to minor medium sand, increasd Chips
- in iron oxide mottling, slightly moist to moist. 80
6] g, signtly 4 F4—6 ft bgs
77
J -grades from very moist to wet to wet to saturated
8 90
] g 8.4 ft bgs
9
- X 9.38 ft bgs
] 11/17/02
10— -wet to saturated 16
; 2" SCH 40 0.010
11 173 &0 Slot PVC Screen
12 N
] — 10x20 Silica Sand
13 14 1128 ftbgs
] —+—2" PVC Casing
- - i BT 4—13.4 ft bgs
4 -fine sand, few medium sand, sulfidic odor, wet to ' g
14 saturated 20
15{ -as above 2
; 3 | 7s 2" SCH 40 0.010
16 . Slot PVC Screen
17
3 -decrease in moisture content very moist to wet
o] ST 17.8 ftbgs
7 SILTY SAND to SANDY SILT, very fine sand, few fine 100 [ Sump
7 sand, dense, moist to very moist. SP-ML 10 18.6 ft bgs
19 19 ft bgs
] Total depth of borehole = 19 feet bgs
20—




Sweet, Edwards & Associatas, mc) . ‘ BORING LOG

PROJECT __Reynolds S ‘ Page_l of_!
' Location Southwest of Black Mud Lagoon Boring MNo. RL-1 (shallow)
Surface Elevation Drilling Method __Auger
Total Depth 18 ft. Drilled By _sweet, Edwards & Assoc.
| Date Completed __ 6/28/83 Logged By _7.Z.Edwards
PENE-
SAMPLE | PERME- :
WELL DETAILS TF;‘?;‘S/N ?fggg ABILITY |symsoL LITHOLOGIC DESCRIPTION (;m‘l'_f;‘y
RATE NO.! Type | JESTING
~— o
S 5 350us/cm
% 0 DTW=11.8"
9 oK 6/28,120(
= % See Boring Log for :
Y 8 o RL~1 [(deep). 1050yus/cd
5 S8 —5— . IDTW=10/7"
R =Y - ] 6/29,090(
a
| ! 5
&
e [®
jud = |
o] .
0 w — 10
i &
io s) v
: A —
(;; Lwl “
. 3 11.8"
@ o First
3 o — 15 Water
1 @] H -
o
5 -
1 ° -
>
—~ 20
‘ 25
l 30
E 35

SEA-300-02a



g A Sweet, Edwards & Assccistes, Inc, ) - BORING LOG
o R 1d '
PROJECT eynolds Page_! of 2
? Location _S.W. black mud lagoon Bor]ng No, RL-1 (deep)
Surface Elevation Driliing Method __ 2uger
a Total Depth 39.5 Dritied By __Sweet, Ldwards & Assoc.
g Date Compieted 6/29/83 Logged By _J.E-tdwards
PENE ~
SAMPLE | PERME-~
WELL DETAILS | THATION pEPTH ABILITY | symBoL LITHOLOGIC DESCRIPTION WATER
g TIME/ {FEET) TESTING QUALITY
RATE NO.| TYPE =
Cond.=
E 459%us/cm
@23
Split ’
g 1 Sgoon CL/ML | 3'-4.5' siltv Clay, Clay- |Cond.=
5 ey Silt- Grey, mottled 1L350Us/dm
* red and brown, roots and 6/25/83
organics, dry. Time=
gi 0S:00am
. 7' Drop in drill resis-
2 giiis SP/SM| tance.
‘ﬂs . a o] 10 = 8'-9.5' sand- Grey, very
T o v fine, with trace silt,
3 8‘ 8:00am soft, semi-saturated,
o o 6/29/83 massive, some roots.
9] > . .
g ;:. 3 ipllt SP/SM 13'—14£5' Same as above,
g = 15 poon no roots.
£
@
N Spli 18" 5' sand fi
4 |°P it Sp -18. Sand- Grey, find

20 SpLui grained, trace silt,
saturated, massive.

23'-24.5' Silt- Grey,

"5 zpi:: ML/CL | trace to some sand, some
3 25 P clay, massive, slightly
_— saturated.
S - 6 Spogt CL 28'-29.5' Clay- Grey,
pall ¢ 30 poon some wood fibers, firm,
@ 5 semi-saturated.
! Lo
) 0
ﬂ o - 33'-34.5' sand- Grey, fine
‘ g : 9 , to medium grained, clean,
O . © 7 [Split Sp saturated.
e 15 Spoon

SEA-300-02a



X Sweet, Edwards & Associates, Incs BORIN G LOG

PROJECT ___ REYNOLDS ‘ - Page 2 of_2_
RL-1 (deep)

Boring No.

TRATICN | DEPTH BILIT WATER
WELL UETAILS | Time/ (FEET) ABILITY | SYMBOL LITHOLOGIC DESCRIPT!ON QUALITY

RATE NO.| Typg | TESTING

% PENE - SAMPLE | PERME-

1it
g |SPLt CL | 38'-32.5' Clay~ Grey,

Spoon . -
40 P organics, semi-saturated.

45

‘:‘

50

55

" 60

65

70

SEA-300~-02b



BORING LOG

Page 1 of_ 1 _

! 'Location Northwest of Black Mud Lagoon Borlng No. RL-2 (shallow)
Surface Elevation Drilling Method _Ruger
3 ~ Total Depth __17.5 ft. Drilted By _Sweet, Edwards & Assoc.
g . Date Completed __6/29/83 Logged By _J.E.ES:ards
PENE- SAMPLE | PERME- ‘
TRATION DEPTH WATER
WELL DETAILS TIME/ (FEET) ‘?EBSI'I;'I[;YG SYMBOL LITHOLOGIC PESCRIPTION QUALITY

p BATE NO.| TYPE
_ ob Cond .=

g 3 g‘ 450us/cm
2 o 6/29/83
e @0 Time=~120(
o N B
o o : :

g 3 3f arse 5 See B;;igzgéﬁz)for Cond. =
5 = ISilica Sand . ) 1,300
ape -Us/cm

a © 10

15

R N g
. S
D I

L =

é P
i
=
-

g 3 15

20

g 25

' g 30
g 35

SEA-300-02a
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PROJECT __Reynolds

BORING LOG

Location Northwest of Black Mud Lagoon

Surface Elevation

Page * of !

——

Boring No. _RL-2 (deep)

Drilling Method

Auger

Total Depth __34.5 ft. Drilled By Sweet, Edwards & Assoc.
Date Completed __6/30/83 Logged By __J.E-Edwards
PENE -
. SAMPLE PERME~- .
WELL DETAILS | TRATION ?f:gg ABILITY | SymBoOL LITHOLOGIC DESCRIPTION &'f?ﬁ?
RATE No.| Type | TESTING ALITY
Cond. =
560045/ cn
. 6/29/84
: Split s
1 SP |3'-4.5' Sand- Grey to rust,|Time-170¢
Spoon . - . -
5 fine to medium grained,
clean, dry, roots.
o)
- £
3% .
0 m Split
N O 2 Sioon SP {8'-9.5' Sand- Grey, medium
ﬂ g 10 grained, clean, saturated.
c A .
0
o] o
o ©
@
m f
G split
2 ) 3 Spoon ML/SM [13'-14.5' Sandy Silt, Silty
Y 15 , P Sand-~ Grey, sand-very fine
grained, soft, semi-satu-
rated.
Split : i
4 Spo;n S$M/SC |18'-19.5' Sand- Grey, fine
20 P grained with some silt and
. clay, soft, semi-saturated.
! i 5 Split SP and
> 2 N s/, | 23'-24.5' sand and silt-
9. 8 25 P o Interbedded, clean, medium
ﬁk O grained sand or silty sand,
o 2 saturated, chemical odor.
a. ,U
= 3 Split
: N o 6 |°F SP |28'-29.5' Sand- Medium
i C 30 Spoon , ———
- grained, clean, loose,
:;_ saturated.
Yo
i
o
=] . 33'-34.5' sand and Silt-
Split ) -
7 SP/ML |Grey, interbedded, medium
Spoon >
35 grained, clcan sand.

SEA~-300-02a



PN\ Seet, Edwards & Assodiates, Inc. ) BORING Log

) PROJECT ___REYNOLDS Page ! .
g ./ Location Boring No, __RL-3 (shallow)
T Surface Elevation _. Drilling Method __Auger
g Total Depth 17.5 ft. Drilled By Sweet, kdwards & Aswu,,,
g Date Completed __6/30/83 Logged By _J.J.Maul
PENE - SAMPLE | PERME- ' T
WELL DETAILS | TRAMON ?f;g’, | aBiLITY |symsoL LITHOLOGIC DESCRIPTION W kg
@ . RATE NoO.| Type | TESTING Ty
X n
«
E |
' e &
4
§ B34 &
<0 Q
' @ g “3 See Boring Log
| m a4y for RL3 (deep).
: w
L E |
. [
()]
; M
, — [3)
. -~ 0
£ ;:_‘-{ O
g 13 .
N Tt ]
N .
SV b
B I =
0 ~
w0
B s
—~
(@
o
SEL ., 00a

T e R R

S R R,

RO



B B S B s 4 B 8 em o

:"Location

Syt

: \ Sweet, Edwards & Asscoiatss, mcD

PROJECT Reynolds

BORING LOG

Surface Elevation
Total Depth 39 ft.
Date Completed _©/30/83

Pagel of 2
Boring No. __Ru-3 (deep)

Drilling Method
Drilised By Sweet, Edwards & Assoc.

v

Logged By _J.J.Maul

PENE - SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY | symsoL LITHOLOGIC DESCRIPTION WATER
. TIME/ (FEET) TESTING QUALITY
RATE NO.{ TYPE
Cond.=
680 s/cm
6/30/83
Time-
1937
5
Split . ,
~ 1 Spoon SM 7.5'-9' silty Sand- Tan to
8 g 10 grey, medium to. fine
" .3 greined, saturated, hard
3 8 push.
=X O
0 >
oo e Split
5} o 2 SP 13.5'~14' Sand- Grey, med-
m Is) Spoon , , T,
15 ium to fine grained, clean
ﬁ ; saturated.
0
&
Split .
3 Spoon ML 17.5'-19' Clayey Silt-
20 Grey, medium plasticity,
soft, trace sand organic.
. 23.5'-24"' Clayey Silt- As
4 [SPLit ML, above, stiff, non-plastic,
o Spoon 10 ft. heave.
o 25
]
Y]
3
o 27.5'-29' sand- Grey,
E i medium to fine grained,
5 [Split Sp clean.
E Spoon
+ 30
44
0
—4
0
'_E |
‘o 6 Split
S Spoon
, 35

SEA-300-02a




EETES

\Sweet, Edwards & Associates, lnc? BO RING LO G’

PROJECT Reynolds : | ‘ Page_z__ ofi

Boring No, ___RL-3 (deep)

PENE - SAMPLE | PERME- WATER
WELL uETAILS | TRATION Dfé’;',‘ ABILITY |symBoL LITHOLOGIC DESCRIPTION GUALITY
ElAhﬁ/ (FEET) No.| Type | TESTING C
% 7 gpllt 37.5'-39' Clayey Silt-
N |spoon| : Geey, plastic, highly
organic.
% 45 .
= - (//
Q 50
<)
| -
60
65
70
{
L | !

SEA-300-02b
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2y, \ Swaest, Edwards & Asscciates, !n&)

BORING LOG

PROJECT _ Reynolds Page_1_ of 1_
‘Location Boring No. _RL-4 (shallow) .
Surface Elevation Drilling Method __Ruger S
- Total Depth __13.5 ft. Drilled By _sweet, Edwards s Assoc.
Date Completed ____9/30/83 Logged By _J.J.Maul
PENE-
weLL peTaiLs | TOIRON | BEFTH SAMPLE _:gﬁ.“xﬂf; sYmBoL LITHOLOGIC DESCRIPTION WATER
RATE No.| Type | 'ESTING QuanTY

5
%

5
%

S
%%

Bentonite
Seal
A
LA
9000008,

5
S

80 PVC Casing

B2

S.n "
2" -Sch.

-
- o
-

<
@

'S
S e 0 5 O O
Q%5 o

-

Gravel Pack

[

0.010" Slotted

PVC ‘Screen

See Boring Log for
RL-4 (deep).




a0 sy

/

& 88 %f B OdA &8 & am & exs p—

7\

Sweet, Edwards & Associatas, IncT)

BORING LOG

PROJECT _Reynolds Pags_1 of 1
Location Boring No. RL-4 (deep)
Surface Elevation Drilling Method _Auger
Total Depth ____35_ft. Drilled By _Sweet, Edwards & Assoc.
Date Completed ___%/°0/E3 Logged By _J-J-¥aul

PENE-
SAMPLE PERME-
WELL DETAILS | TRATION | DEPTH ABILITY | SYMBOL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING ) QUALITY
RATE NO.| TYPE :
3.5'-5" Clayey Silt- Grey,
soft, roots, slightly
1 ss M, plastic. :
5
o
g ‘
s} 93] .
a 8.5'-10' silty Clay- Grey-
3 £} jrustassiusali® Sl 44
gRJ0 2 58 ML blue, soft.
9] 10
4] >
£ XK B
-
SxXX o
3 “’g% 13.5'-15' silty Clay- Grey
§ < §§ - some silty sand at end of
3 Qf 3 SS MI, spoon.
= XY 15
(o]
o
;2\,: 18.5'-20"' Silt- Grey,
;Kﬁ 2 ss I organics (roots, wood),
25 trace very fine sand, some
Fo%a) 20
58 sandy lenses.
| -
«q p ; .
ool ] 23.5'=25" Clayey Lilt-
7o Greyish green, organics,
. 0
tc 25 > | SS ML trace sands at end of
0. 5 spoon.
~a 10 Q@ .
%)a E‘a‘ tj
= PR
il — PR 28.5'-30"' Sandy Silt- Grey
g: EE 00 B 6 ss - some very fine mica sand,
S B= N - massive.
O a 30

4J

44

0

i

0n

o

o 5 es ) 33.0'-35" Sandy Sili- Lamc

S 35 ~ ML as abowve.

SEA-300-02a




*A \§wsat. Edwards & Asscciatss, Inc.) BORING LOG

PROJECT ___REYNOLDS BLACK MUD LAGOON Pags_i_ of 2

Location _NE corner of lagoon ‘Boring No. RL—5

Surface Elevation_Top of PVC = 13.65 ft. Drilling Method __Hollow Stem Auger

Total Depth 40 ft. Drilled By _Sweet, Edwards & Assoc. -
= PENE -
SAMPLE | PERME-
WELL DETAILS T‘?ﬁ;’gf‘ ?f;;‘f; ABILITY | symBoL LITHOLOGIC DESCRIPTION WATER
RATE no.| Type | TESTING QuALITY

0'-5' Fill

8'-9.5'" Silt~ Grey to tan
mottling with some red
* [ staining, some clay and
very fine sand, roots,

) cohesive, unsaturated. (ML)
¥/10.5'-12' silt- Tan to
| grey, mottled, some orga-
nics stained red; Grey,
fine to very fine sand in
tip of spoon (saturated).
S\ (ML)

"13.5'-15' silty Sand- Grey
) 15 g 2} fine to very fine sand,
577\ ‘ \Saturated. (SM) EC = 450
. 15.5'-17' Sand- Greyf mas-| s oro-
sive, fine to very fine mhos /cm
sand, trace silt, satu-~
ated. (SM)
18.5'-20' silty Sand- Grey
fine to very fine sand,
\égturated. (SM)
20.5'-22' gand- Grey, mas-
sive, some buried organics]
very fine to fine sand,
saturated. (SM)

Bentonite Powder

2" Sch. 80 PVC riser

10

A -~Bentonite Pellets

D

slots

20

0.010"
1

T

80 PVC,

25

2" Sch.

iz 28.5'-30" silty Clay- Grey,
30 T organics.’ (CL)

\ 33.5'-35"' silty Clay- Same
-1 as above. (CL)

[y
b
1
A
i

1'1 p
o
N
M
‘lJ

35

SEA-300-02a



v. weet, Edwards & Associates, lncD ' | BORING LO G

PROJECT __ REYNOLDS BLACK MUD LAGOON . Page 2 of 2

———

~Boring No. _RL-5

PENE - .
SAMPLE | pPERME-

WELL uETAILS | TRATION- | DEPTH ABILITY |SsymsoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) T QUALITY
RATE . |No.[ Type | TESTING

- = 38.5'-40' gilty Clay- Same
L e rrq". P P T — .
rrinrizrd  as above. (CL)
DAL A
40 - =
7/19/84
45 First borehole to 40°'

" | abandoned with bentonite
slurry tremied from bottom
of hole to surface.

7/20/84
. 50 Topped off with bentonite
; powder 12 to 0 feet.
Moved over 5 ft. and
installed RL-5. Drilled
to 22 ft.
55 . 7/19/84
Depth to water - 11.5 ft.,
with hole to 40 ft.
60
65
70

SEA-300-02b



Monitoring Well Geologic & Construction Log

i

REYNOLDS CABLE PLANT
PRELIMINARY HYDROGEOLOGIC ASSESSMENT
4393 INDUSTRIAL WAY
LONGVIEW WASHINGTON

Project Number
9333114

Well Number
MW-g

kPACIFIC NORTHERN GEOSCIENCE

FIGURE A-8

Sheet 1 of 1

fElevation (Top of Well Casing):
Water Level Elev:
Drilling Contractor:
Drilling Method:

Surface Elevation: NA
Start Date: 3/2/93
Finish Date: 3/2/93

CASCADE DRILLING
HSA, 140 |b.—30" DROP
W/D&M 2" SAMPLER

ST ~ Sampler Type: Lab Tests:

] 2" oD Split Spacn
[ 8ulk Grab Sample
/)

Start Time: 10:50 Drive Borrel

Finish Time: 11:45

S = Sail Praperties_

C — Chemical Properties

Logged By: RAL

Approved By: RAL

¥  Water Level At Time Of Drilling (ATD)

Depth Depth| Lab [S|Blows| OwM
I‘r)x Well Construction Description h?, Tests|T| Per |Readin
Feet : Feet 8" | (PPM)
o] £ Locking water tight, Asphalt 3" ‘
‘3 |41 flush mounted monument 2' Sandy gravel blanket w
1 Ll |41 concrete seal : R | |
[ EE— 5: Bentonite Seol SAND, brown, medium—groined, medium dense B
SH= | i Z 13| 0
) R ’ ) 14
] REEnE o R
- - reaced el Moseing —Grades to SILT: at 6.0 - Z
A -
3 . SILT, graoy, stiff, trace sand, trace organics, — 5 % 6 0
\f‘:. slight organic odor, slightly moist ™ I C ? 11
E~ YATD p4 2 15
- \E —SAND: at opprox. 7.0' - =
E SAND: gray, brown, fine—medium grain, 1 3
s = loose, mottled, wet - é 4
" Hu| 2710 seh. 40 pvc . Z
- g ?Szraf’g‘,’:t Well Screen— —Grades Less Silty - Z
BT = 10" =
- 10/20 Shica Sand Filter r o
Pack :
SILT: gray, firm, trace sond, trace orgonics, wet. Z 4
L . L ?‘ 5
., 3" PYC Threaded End Plug | 2 7
— 15 15 -
Bottom of boring at 14', 10’ schedule 40 PVC . -
i 2" .020 screen, 4’ blank PVC. i |
¢« & 20 20




Old Industrial Landfill
Groundwater Wells Screened Intervals

15.00

RLSWA4

RLSW2

10.00

5.00

0.00

-5.00

-10.00

-15.00

Elevation (ft NAVD88)

-20.00

-30.00




BORING LOG

PROJECT REYNOLDS SOLID WASTE PILE INVESTIGATION Page_ l of 1

Location N.E. of landfill

—

Boring No. __ RuSH-1

Surface Elevation Drilling Method _Hollow Stem Auger
Total Depth __20 feet Drilled By Sweet, Edwards and Assoc., Inc.
Date Completed __s/e/a5 Logged By _J- Maul '
PENE - SAMPLE | PERME- -
WELL DETAILS | TRATION | DEPTH ABILITY |symsoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE NO.| TYPE
9]
S ]
A M
rrrer =R reses B
) BE 4 3.5-5.5" SILT, gray to tan,
o s 5 i~ 5 11{ss mottled, organic. ML
B StH I St .
[ o B ,.
I 2 *
9k i1 T /8.5—10.0' SANDY SILT, gray
K m f~<-—~] to tan, very fine sand.
o 1 2 ss f—-——=~] Sharp contact in bottom
o : - 10 0.25' of spoon with gray
3 _] fine sand, clean, saturated
= g ML/SE
0o =] -
= a /
g .. - 13.5-~15.0' SILTY SAND,
a o 3 ss ] gray, fine to very fine
3 - 15 sand, trace of silt,
g - \saturated. SM
HE -
oy fos] » ..
s; - +1 18.5-20.0' SAND, same as
- .g i 4 | 88 { above, except slightly
2 ~ 20 \coarser and cleaner. SP
@ = .
N
3
%
43
o
-
w
5 - 25
-
o
o

SEA-300-02a



SweeE.EdWardsdAssociatas,lrc.) - BGRJNG LOG

PROJECT _REYNOLDS SOLID WASTE PILE INVESTIGATION Page_ 1 of .

Location North of landfill

Surface Elevation

Total Depth 18.5 feet
Date Completed __ 5/7/85

Boring No. _RLsw-2

Drilling Method Eollow Stem auger

Drilled By Sweet, Edwards and assoc., Inc.

Logged By J. Maul

PENE - SAMPLE | PERME-
TRATION | DEPTH ABILITY

TIME/ | (FEET)
RATE - |no.| Type | TESTING

WELL DETAILS

WATER

SYMBOL LITHOLOGIC DESCRIPTION QUALITY

80 pvC

1.5" sch.

Bentonite Powder —

~t

Number 8 Monterey Sand-—J
|

- 20

0.010" slot Scraeon

3.5-5.0' SILTY SAND/SILT,

_____ -{ brown to black, appears to
~—=—_=1 be road fill containing
N\ some black mud. ‘

8.5-10.0' SILT, grayish
green, some orange streaks
core is layered with black

carbon laminae with some

organics. Sharp contact in
lower 0.25' of spoon with
clean gray fine to very
fine sand, saturated.
ML/SP

13.5-15.0' SAND, gray,
fine to very fine in
bottom of spoon grading
upward to medium to fine
sand, minor ants of wood
fragments, clean, satur-
ated. SP

SEA-300-02a



U\ Swest, Edwards « Associatas, 6. ) - BORING LOG

PROJECT __REYNOLDS SOLID WASTE PILE INVESTIGATION Pagel of.
Location _N.W. of 1andfill Boring No, RLSW-3
Surface Elevation Prilling Method _Hollow Stem anger
Total Depth 20 feet Drilled By .Sweet, Edwards and Assoc., Inc.
Date Completed __5/8/85 Logged By _.J. Maul
PENE - SAMPLE | PERME- :
TRATION | DEPTH WATER
WELL DETAILS TIME/ (FEET) .:XEBSIE'..I'LYG SYMBOL LITHOLOGIC DESCRIPTION QUALITY
RATE No.| TYPE
o
=]
A
piiii1 8 o
IR g ————— 3.5-5.0' SANDY SILT,
::S::SE 2 g 1 sS :::::.,:E:_;—_’E—- brown, medium to fine .
RIS g & - 5 = sand, some organics. ML
eooeved Q
(R, Bl
7] oq ¢ a T
SRt G hind 6 B 8.5-10.0' SILTY CLAY,
~ g CLAYEY SILT, gray, inter-
o m » 2 ss layered with abundant
o -1 - 10 ' organics, saturated.
ﬁ ML/CL
. g
IS o
0 g
£ ©0
¢ > 13.5-15.0' SILTY SAND,
m v s T
o 3 Ss : 4 green, fine to medium
= - 15 === sand, some organics,
% saturated. sM
© -
: s -
g - 4 ss 18.5-20.0' SILT, green,
o 2 - 20 cohesive, some organics,
@ saturated. ML
e
3
)
+
0
—
%)
c L
o
i
o
o

SEA-300-02a



4A \sweat Edwards & Asscciatss, Inc. ) BORING LOG

PROJECT _REYNOLDS SOLID WASTE PILF TINVESTIGATION Page_1__ of .,
Location South of landfill Boring No. __RLsw-4
Surface Elevation Drilling Method _salioy cren Auger
Total Depth 28.5 feet Drilled By Sweet, Edwards and assoc., 1nc.
Date Completed __5/20/85 Logged By __J. Maul '
PENE - SAMPLE | PERME-
WELL DETAILS T'.‘r"‘;'g/” ?;__E:gg ABILITY | symBoL LITHOLOGIC DESCRIPTION WATER
RATE No.| Type | TESTING GUALTY
0
N
9
g 3.5-5.0' SANDY SILT, gray
< R some white fibrous
:::::: bt 1 ss Gx material, slight odor,
:::::: ‘g - ¢ — e some perched water. ML
P N
ST A 0
B - P 8.5-10.0' SILTY CLAY,
:::::: S J gray, some medium fine
’:,:,. E sand and pea gravel,
; o:::::: 8 2 | ss lenses moist to saturated
:::::: ) - 10 Unsaturated medium to
:::::: in fine brown sand in tip of
:::::: — spoon.
20205
:::::: /13.5-15.0' SAND, gray to
Qﬁﬁb 3 ss light brown, some layer
rat::: T [ 15 of coarse sand, moist. Sp
24
44 )
St :
il \] i 18.5-20.0"' saNDp, gray,
A g 4 | ss medium to fine grained,
ﬁi o - 20 saturated. Ssp '
£l & 23.5-25.0"
4’.:1 s 23.5-24.0' SAND, SILT,
ol £ SILTY SAND, gray, some
i g 5 ss wood fragments. SP/ML
o - o5 24.0-25.0' CLAYEY SILT,
N SILTY CLAY, gray, cohesive
some wood fragments at
é contact with above,
B 5 - 4 saturated. ML/CL
+ ~ 30
g
g
o4
Sa
IS

SEA-300-02a



Monitoring Well Geologic & Construction Log

REYNOLDS CABLE PLANT
PRELIMINARY HYDROGEOLOGIC ASSESSMENT
4393 INDUSTRIAL WAY
LONGVIEW WASHINGTON

Project Number
9333114

Well Number
Mw-g

PACIFIC NO ERN GEOSCIENC —
k CIFI RTH E NCE FIGURE A-8 Sheet 1 of 1
[Elevation (Top of Well Casing): ST - Som
. - pler Type: Lab Tests:
Water Level Elev: ' Logged By: RAL
Drilling Contractor: CASCADE DRILLING . ] ' , .
Driling Methad: ~ HSA, 140 Ib.—30" DROP | 2 00 split spoon s - Sail Properties  Approved By RAL
W/D&M 2" SAMPLER ﬂ Bulk Grab Somple C ~ Chemicol Properties
Surface Elevation: NA
Start Date: 3/2/93 Start Time: 10:50 [  Orive Barrel ¥ Vater Level At Time Of Drilling (ATD)
Finish Date: 3/2/93 Finish Time: 11:45
Depth Depth| Lab |S{Blo
h?\ Welt Construction Description ,ﬁ Tests|T pe‘:,’s Re%\gIAr
Feet Feet 6" | (PPM
#1 [8l Locking water tight, Asphalt 3" ‘
. .41 flush mounted maonument 2' Sandy gravel blanket 1
5 3.1 14 concrete seal : B ]
I EZ—- 52 Bentonite Seal SAND, brown, medium—~grained, medium dense |
= 5 i Z 13| 0
= - . 3 14
HE coded Wel Gouci g 15
L[] Treoded Well Coselng —Grades to SILT: at 6.0° . Z
-5 [ SILT . , . —5 7
R e . gray, stiff, trace sand, trace organics, vl 6 0
= slight organic odor, slightly moist ™ c g 11
S| gam B4 é 15
L \E —SAND: ot approx. 7.0 - -
E SAND: gray, brown, fine—medium grain, 1 3
- . loose, mottled, wet - 4
I s D ? 4
= %‘ 10 Sch. 40 PVC Z 5
- = g: .oéa"‘s’f:t Well Screen— —Grades Less Silty -
10 [ 10 .
- 10/20 Silica Sand Filter L —
Pack :
SILT: gray, firm, trace sand, trace organics, wet. Z
L L ? 5
" Z 7
5 3" PVC Threaded End Plug N
—15 15 -
Bottom of boring at 14', 10’ schedule 40 PVC . -
i 2" .020 screen, 4’ blonk PVC. B |
w 20 .20




APPENDIX D

HYDROGRAPHS FOR BMP AREA WELLS, PIEZOMETERS, SURFACE WATER-
GROUNDWATER PAIRS, AND SURFACE WATER BENCHMARKS




Water Table Elevation

(ft NAVDSS)

Water Table
Elevation
(ft NAVDSS8)

Black Mud Pond Area Hydrographs
Former RMC Longview
Longview, Washington

Figure D-2

Figure D-1 RL-2S and RL-2D Hydrographs

RL-1S and RL-1D Hydrographs

- 350 e e o o
]
-
«©
2=~
o8
ry:
23
s E
1™
3
; f
——RL2S — M— RL-2
|—e—RL-1S — W — RL-1D |
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Water Table

Water Table Elevation
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Black Mud Pond Area Hydrographs
Former RMC Longview
Longview, Washington
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Black Mud Pond Area Hydrographs
Former RMC Longview
Longview, Washington
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Figure D-8
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Figure D-11
RL-2S/RL-2D with CDID Down
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Figure D-10
CDID Down Hydrograph
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Figure D-12
PZ-6 and PZ-7 with CDID Down
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APPENDIX E

TRILINEAR AND STIFF DIAGRAMS
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: /059863 /1003TRLOWG, PLOT SCALE:

SCALE 1O FIT

FIRST QUARTER 2003

BMP Area Groundwater and Surface water
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Project No. 059868 | By: J. Triolo
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consulting scientists and engineers




80,000

70.000

FIRST QUARTER 2003

BMP Area Groundwater and Surface water

Cations meg/l

50,000 40,000 30,000 20,000 10,000 10,000 20,000

Na+K

Na+K [ CI

chip Upree

NasK | CI

CDID DOWNS?

Na+K ct

(S\;\I_'QCGOCOZS

Mg | 504

(p7.§:03C03

Na+K

7. 7503+C0

Mg sO4

Anions

70,000 80,000

TRILINEAR DIAGRAM
FIRST QUARTER 2003
BMP AREA

ALCOA RMC
Longview, Washington

059868.3 By: J. Triolo

Date: 10/13/03 Checked:

INVIFFCGS, Innae.

consuiting scienlists ond engineers




;/059863/2003TRI.OWG, PLOT SCALE: SCALE TO fIT
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BMP Area Groundwater and Surface water
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SECOND QUARTER 2003
BMP Area Groundwater and Surface water
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FOURTH QUARTER 2002

South Plant Groundwater and Surface water
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APPENDIX F

BORING LOGS FOR SOUTH PLANT DIRECT-PUSH AND HOLLOW STEM AUGER
BORINGS




A TETRA TECH COMPANY

2l

N

19203 36tnh Ave. W., Suite 101
Lynnwaood, WA 98035-5707
(425} 921-4000

(425) 921-4040

LOG OF BORING DP-1

(Page 1 of 1)

Alcoa Longview Site
Former Reynolds Metals Facility
Longview, Washington

Drilling Agency
Drilling Rig & Method
Sample Method
Sample Type

: Cascade Dirilling, Inc.

: Direct Push Technology
: 4 foot Macrocore w/liners
: Continuous Cores

Logged By

Surface Elevation
Northing Coordinate
Easting Coordinate

. N. Morrow

: 25.82 feet NAVD88
:301911.28

1 1008497.50

MFG Project# 059741 Date Completed 1 9/11/02
g well:
Q o | . F
Depth T 3| ¢ Elev.: 25.82 ft NAVD88
ftbgs DESCRIPTION A % g18 REMARKS
[%2] o [}
) G n | X
0 SAND, b di i
1S4 » brown, medium sand, few grass roots, dry to | Ag/gp §>< AR = Adtificial fil.
1.slightly moist. Cap material.
+ SAND, medium gray, medium sand, few gravel up to
-1 1/4-inch size, dry to slightly moist. Waste.
1]
2 50 | Waste composite
N AR/SP subsample collected:
4 0.25 to 4 feet bgs.
, 37 —Medium
] Bentonite Chips
&l 4
a 4 SILTY SAND to SANDY SILT, black, silt to very fine
d 7 sand size material, some coarse sand size material, Waste composite
& 1 few gravel up to 1/4-inch size, slightly moist. Waste, subsample collected: 4 to
& -1 6 feet bgs.
o -
3 =
2 i
a i
o
& 57 AR/SM 75
o 4
o 4
2 1l - Refusal at approximately
2 - 6 feet bgs. Move
2 - approximately 5 feet east
% . of DP-1 for DP-1R.
2 4
g’ -
3l 6
g 1 Total depth of borehole = 6 feet bgs.
3 -
Z 4
al
8 B
t -
g' o
7_.




A JETRA TECH CQOMPANY

19203 36th Ave. W., Suite 101
tynnwood, WA 98036-5707
(425) 921-4000

{425} $21-4040

LOG OF BORING DP-1R

(Page 1 of 1)

02-17-2003  w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-1R.BOR

25

- Total depth of borehole = 24 feet bgs.

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By . N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation : 25.66 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 301915.05
Sample Type : Continuous Cores Easting Coordinate  : 1008501.69
MFG Project# 059741 Date Completed 1 9/11/02
o E Well:
Depth T g g Elev.: 25.66 ft NAVDS8S
ft bgs DESCRIPTION @ % g3 REMARKS
g o | 8|
0 - —
-\ SAND, brown, medium sand, few grass roots, dry to [Ar-r AR = Artificial fill.
1 Elightly moist. Cap material. Descriptions for 0 to 6
4 SAND, medium gray, medium sand, few gravel up to S§f1bgs ?:talmed from
5| 14-inch size, dry to slightly moist. Waste. 50 oring ‘og.
| AR/SP Waste composite
subsample collected:
3 0.25 to 4 feet bgs from
7 DP-1.
4 .
4 SILTY SAND to SANDY SILT, black, silt to very fine Waste composite
5 sand size material, some coarse sand size material, 75 subsample collected: 4 to
| few gravel up to 1/4-inch size, slightly moist. Waste. 6 feet bgs from DP-1.
61 -silt to fine sand size, black, few carbon fragments | AR/SM Waste composite
4 and gravel up to 1/2-inch size, carbon odor. subsample collected: 6 to
7 80 | 8 feet bgs.
8-N\SAND, gray, medium sand. Waste. RISE ' Waste composite
| SILTY SAND, black to dark gray, silt to fine sand size AR/SM :2< Sul;samgle collected: 8 to
9—\material. Waste. 12 festbgs.
10_: SAND, gray to black, medium sand. Waste. AR/SP 41 50
11—Brick fragment, red to reddish-orange. Waste. AR
- SILTY SAND, silt to fine sand size material, slightly
12— moist. Waste. Waste composite — Medium )
-1 SILTY SAND, black, silt to medium sand size material, subsample collected: 12 Bentonite Chips
13—1 slightly moist to moist. to 16 feet bgs.
14— 80
- -at 15 feet bgs some gravel/carbon fragments up to
15— 1/2-inch size, saturated. AR/SM X —15 ft bgs
1 -at 15.5 feet bgs silt to very fine sand size material,
16— slightly moist. ] Waste composite
| -at 16 feet bgs gravel and brick fragments up to subsample collected: 16
47— 1-inch size, few wood pieces, saturated. to 20 feet bgs.
7 SILTY SAND, black, silt to fine sand, saturated.
18 75
19— SAND, black, fine to medium sand size material, wet fo
| saturated. AR/SP
20 Waste composite
{ GRAVEL, black, angular gravel/carbon fragments up subsample collected: 20
21 3\3/ 1/%-1nch size, some fine sand and silt, saturated. | AR/GP to 21.5 feet bgs.
aste.
20— SAND, dark gray to gray brown, medium to very sp 100 | Waste composite sample
_| coarse sand grades to fine to medium sand, moist to DP-1 collected at 0850.
23_\wet. Possibly native.
4 SILT, dark gray to dark gray brown, some fine sand, ML Groundwater sample
24 few rootlets, moist to very moist. Native. DP-1 collected at 0850.




A TETRA TECH COMPANY
19203 36th Ave. W., Suite 101 LOG OF BORING DP'Z
tynnwood, WA $8034-5707
(428) 921-40
2325% 921 3033 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Dirilling, Inc. Logged By - N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation : 12.48 ft NAVD8S
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302199.37
Sample Type : Continuous Cores Easting Coordinate  : 1008515.62
MFG Projecti# 059741 Date Completed 1 9/11/02
o E Well:
Depth =188 Elev.: 12.48 ft NAVD88
ftbgs DESCRIPTION 3 % 218 REMARKS
[%2] ] (3]
o] o n | X
0 -
4 SAND, brown grades to gray between 1 to 2 feet bgs, AR = Artificial fill.
- medium sand, few grass roots, dry to slightly moist.
1 —
] AR/SP
2 60
7 SAND, dark gray to dark brown-gray, wet to SP
3__&3turated. Native. =T Collected soil sample
4 SILT, dark gray to dark brownish gray, few fine sand, DP-2 (3-4') at 0950. A L
4 : 3.3 ftbgs
7 wet. Native. ML
N Groundwater sample
4 DP-2 collected at 0950.
- SAND, brown, medium sand, wet. Native. sp
7 SILT to CLAYEY SILT, gray to brown-gray, few fine tg
5| very fine sand, wet. Native.
6 2 |} 60 —Medium
i ML Bentonite Chips
7—.
2
o)
@ 4
o 4
0.
a1 8
g 4 SAND, brown, medium sand, few wood and rootlets. sp
b 1 Native,
g 1 SILT, greenish gray to blue gray, few to minor very
M g fine sand, few clay, somewhat crumbly, moist. Native.
H -
—
o -
D -4
z
2l 10 3
2 4
& i ML
g 4
H i
§ 117
¥ R
& i
8 i
*1 12
8 7| Total depth of borehole = 12 feet bgs.
-
g -
13




A JETRA TECH COMPANY

12203 36th Ave. W., Suite 10}
Lynnwood, WA 98034-85707
(425) 921-40C0

(425) ¢21-4040

LOG OF BORING DP-3

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-3.BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By ' N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation :15.00 ft NAVD88
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 302403.09
Sample Type : Continuous Cores Easting Coordinate  : 1008237.26
MFG Project# 059741 Date Completed 19/111/02
o E Well:
Depth T | g|% Elev.: 15.00 ft NAVDS8
= >
ft bgs DESCRIPTION % % 218 REMARKS
[22] o) Q
] (V] 0 | x
0 SILT, d i il FARM = Artifici
\SILT, dark brown, few fine sand and rootlets, dry. Fill AR = Artificial fill
_| GRAVEL, broken gravel up to 1-inch size, few to N -
17 minor brown silt, few to minor fine sand, dry. Fill, No recovery in soil
. interval, no sample
| collected.
2 ARIGP %
b No groundwater sample
3 collected, dry hole.
4 : : ;
| Brick stuck in shoe, red to red-orange brick, some
black silt and sand around brick, moist. Non-native.
5_
6] AR 2 10
7_
8 N . — .
| SILT to CLAYEY SILT, greenish gray, some iron
mottling, minor fine sand, very moist
9.._.
4 -grades to gray-brown, few very fine to fine sand,
10 few rootlets, very moist to wet. Native. 3 |1 0 | Medium .
. Bentonite Chips
11
12 —
13+
14— ML 411 0
15—
16— -greenish gray —
17
18— 51175
19— -brown to gray, very moist to wet, minor very fine
4 sand
20
_| Total depth of borehole = 20 feet bgs.
21




A TETRA TECH COMPANY

19203 36th Avae. W., Suite 101
lynnwood, WA 98034-5707
(425) 921-4000

(425} 921-4040

LOG OF BORING DP-4

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-4. BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By ' N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 15.49 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 302237.70
Sample Type : Continuous Cores Easting Coordinate  : 1008126.29
MFG Project# 059741 Date Completed 1 9/11/02
o = Well:
Depth | alg Elev.: 15.49 ft NAVD8S
ol >
ft bgs DESCRIPTION 3 % g18 REMARKS
w [ Q
D &} 0|
0 7 SAND, dark brown to black, 1-inch size broken gravel L
- piece at 1.5 feet bgs. Non-native. AR = Artificial fill.
B Collected soil sample
7 DP-4 (0-1.25") at 1200.
- AR/SP
173 Collected water sample
- SAND, black to brown medium sand. Non-native. DP-4 at 1200.
J SAND, brown to dark brown, medium to coarse
2-1 grained, very moist to wet. Native. 11780
3
. Y/ —3.68 ftbgs
] ) SP .
4-7 -brown, medium sand, saturated ] —Medium )
5 Bentonite Chips
5
6 75
1 SILT, gray to dark gray, few to some very fine sand,
- wet.
7] ML
g

Loty

[{a}

Total depth of borehole = 8 feet bgs.




A TETRA TECH COMPANY

19203 36th Ave., W., Suite 103
Lynnwocd, WA 98036-5707
(425) 921 -4000

(425} $21-4040

LOG OF BORING DP-5

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-5.BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By . N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 11.76 ft NAVD88
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302453.30
Sample Type : Continuous Cores Easting Coordinate  : 1008035.38
MFG Project# 059741 Date Completed 1 9/11/02
o ) Well:
Depth 8|8 Elev.: 11.76 ft NAVD88
ftbgs DESCRIPTION A % g3 REMARKS
w [ 3]
> (&) w | x
0 TSR B —
1 SILTY SAND to SANDY SILT, brown, very fine to fine > AR = Artificial fill
N\sand, few gravel up to 1/4-inch size, dry. Fil.
1~} SANDY GRAVEL, brown, iron staining, few black
7 waste portions, few gravel with green
- staining/coating, broken gravel up to 3/4-inch size, fing
2_‘ sand, few medium sand and silt, dry. Non-native. 1 75
] AR/GP
B Collected soil sample
37 DP-5 (2.5-4") at 1425
7 Collected groundwater
4 F— sample DP-5 at 1425
5—: SAND, dark gray, medium sand, very moist. Native. :
6_2 20|75
] SP
- -fine sand, few medium sand, few to some silt, minor
71 clay, grades to sandy silt, very moist to wet
8] — - Medium
7 SILT, dark gray to greenish gray, few fine sand, few Bentonite Chips
- clay, minor rootlets, very moist to wet.
97
103 3 || 50
11 XL 11 ftbgs
12—: SANDY SILT, light gray to dark gray, moist to wet. ML —
7 -grades to greenish gray, some white mottiing, minor
43— very fine sand, moist
14 4 || 80
15
16

lllll

-
-~

Total depth of borehole = 16 feet bgs.




A TETRA TECH COMPANY

19203 36th Ave. W., Suite 101
tyrnwood, WA 98036-5707
(425} 921-4000

(425) 921-4040

LOG OF BORING DP-6

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ L.ogs 2002\DP-6.BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By . N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 13.14 ft NAVDS88
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate : 302612.24
Sample Type : Continuous Cores Easting Coordinate  : 1007891.73
MFG Project# 059741 Date Completed 19/11/02
o & Well:
Depth = | gl Elev.: 13.14 ft NAVDS8
ft bgs DESCRIPTION 81 |8 &| REMARKS
D G| @
D U} w |
0 - - ;
-{ SAND, brown, medium grained, dry. Non-nativel. AR = Artificial fill.
4 -fine to medium sand, some to few angular broken
4 gravel up to 1/2-inch size, slightly moist AR/SP Collected soil sample
1 DP-6 (0.5-1.5" at 1610
7 Collected groundwater
7 SAND, dark grayish brown, fine to medium sand, some sample DP-6 at 1610
2~ iron oxide mottling, few wood pieces. Native. 90
3_
4—
| SAND WITH GRAVEL, light brown, broken gravel.
| SAND to SILTY SAND, brown to grayish brown, somg
4 iron oxide mottling, very fine to fine sand, minor
5— rootlets, sulfidic odor, very moist grades to wet at 6 X —5 ft bgs
- feet bgs then grades back to moist.
. SP
6 100 — Medium
] Bentonite Chips
7-—-
8- SAND WITH GRAVEL, angular gravel up to 1/2-inch
7 size, fine to very fine sand, few medium sand, some
| silt, few clay, saturated.
9_
7 SILT, brownish gray to greenish gray, some very fine
—| sand, minor clay, few to some rootlets and woody
10 3 {]100
4 plant matter, wet.
] ML
11+
12
7 Total depth of borehole = 12 feet bgs.
134




A TETRA TECH COMPANY

19203 36th Ava. W., Suite 101
Lynnwoaod, WA 98036-5707
{425) 921-4G00

{425) 921 -4040

LOG OF BORING DP-7

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-7.BOR

Alcoa Aluminum Drilling Agency : Cascade Drilling, Inc. L.ogged By . N. Morrow
Former Reynolds Aluminum Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 12.65 ft NAVD88
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 302923.03
Sample Type : Continuous Cores Easting Coordinate  : 1007975.93
MFG Project# 059741 Date Completed 1 9/11/02
o < Well:
Depth |l 8l5 Elev.: 12.65 ft NAVDS8
=y >
ft bgs DESCRIPTION A ?5 g3 REMARKS
w 5] o}
- o w | &
0 ;
4 SAND, brown, fine to medium, some rootlets. AR/SP P\4 AR = Artificial fil.
7| SANDY GRAVEL, brown, broken gravel up to 1/2-inch
| size, fine sand, some to few medium sand, few to AR/GP Collected soil sample
1 some silt, few small rootlets, dry to slightly moist. DP-7 (0.25-1.25') at 1705
- Non-native.
7 SAND, brownish gray to gray, medium sand, some to Collected groundwater
| few fine sand, few subrounded gravel up to 1-inch sample DP-7 at 1705
21 size, moist. Native. 111 75
3 -t
. X —3.2 ft bgs
4— -dark gray, medium to coarse grained sand, minor —
] gravel, wet to saturated
5_
] SP
6 21175 —Medium
] Bentonite Chips
7 —
8 -grades to fine to medium sand, few silt, minor to few —
7 clay, saturated
9_
10 " - 3 4]100
- SILT, dark gray, some very fine to fine sand, moist.
11 ML
| -dark brown, few fine sand, few rootlets, sulfidic
4 odor
12

L1t 1

Total depth of borehole = 12 feet bgs
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A TETRA TECH COMPANY

19203 36ih Ave. W., Suite 101
Llynnwaod, WA 98036-5707
(425) 921-4000

{425) 921-4040

LOG OF BORING DP-8
(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-8.BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation : 13.70 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 302743.34
Sample Type : Continuous Cores Easting Coordinate  : 1008048.45
MFG Project# 059741 Date Completed :9/11/02
)
é Well:
Depth 8|8 Elev.: 13.70 ft NAVD88
ft bgs DESCRIPTION 3 g3 REMARKS
23 3] D
- 2] 14
0 : f
SAND, light gray grades to dark gray, fine sand, somsg AR = Artificial fill.

silt, few gravel up to 1-inch size, few very small red to
red-orange brick fragments, dry.

S N

1 —
4 AR/SP
_ Coliected soil sample
2 1 || 60 | DP-8 (0-2.75" at 1750
T , Collected groundwater
i -at 2.75 ft bgs white sample DP-8 at 1750
3— SANDY SILT, yellowish brown, some iron oxide
+ mottling, very fine to fine sand, dry to slightly moist.
- Non-native. AR/ML
1 -3 feet to 4 feet bgs wet, fine sand, few to some clay
4 4 SILT, greenish gray, few brown to black mottling, ]
- some very fine sand, some clay, sulfidic odor, wet to
1| saturated.
5_.
61 2 || 50 Y —6 ft bgs
. — Medium
- Bentonite Chips
7_

81 -some to few fine sand, iron oxide and black mottling
| minor rootlets, wet to saturated

10

-moist

—_
-
) I o ! 1.1 11

ML

=y
[pe]

Total depth of borehole = 12 feet bgs
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A TETRA TECH COMPANY
19203 36tn Ave. W., Suite 101 LOG OF BOR'NG DP-9
lynnwocd, WA $8036-5707
(425) 921-4000
(428) 921-4040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 13.51 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302809.29
Sample Type : Continuous Cores Easting Coordinate  : 1008112.62
MFG Project# 059741 Date Completed : 9/12/02
)
o e Well:
Depth £ | 2|5 Elev.: 13.51 ft NAVD8S
= >
ft bgs DESCRIPTION 3 % £18 REMARKS
[ 3] Q
- o n | x
0 :
SAND, black to dark gray, fine grained, some AR = Ariificial fill

cemented-like fragments of waste with iron oxide AR/SP
staining, dry. Non-native.

4 SAND, light brown, fine grained, few silt, slightly moist
7 grades to moist. Native.

Collected soil sample

2 1|l 75 | DP-9(0-1) at 0735
7 -grades to fine to medium sand, light brown to light
_| gray brown, moist Collected groundwater
| sample DP-9 at 0735
3_

—
N

Total depth of borehole = 12 feet bgs

4~ -dark gray, fine to medium sand, grades to medium | SP — . —4 ft bgs
“] sand with few to some fine sand, sulfidic odor,
7 saturated
5__
6 21175
- —Medium
i Bentonite Chips
7 -
4 SILT, dark gray, some fine sand, some clay, very moist
S - to wet. ML
@ -
g 4
gl g L
g -~ CLAYEY SILT to SILTY CLAY, dark gray to dark
N - greenish gray, very moist to wet grades to moist to
g 7| very moist.
& 9-
=l |
&
& i
2 4
3| 107] ML/CL 3 || 100
5 N
| .
H 4
gl 1]
3 N
[e2] .
gl A
4
8
§
=
g8

13-




A TETRA TECH COMPANY
19203 36th Ave. W., Suite 101 LOG OF BORING DP'1 O
lynnwood, WA 98036-5707
{425) 921-4000
tzzsi 321 4040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 11.98 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302659.01
Sample Type : Continuous Cores Easting Coordinate  : 1008346.66
MFG Project# 059741 Date Completed : 9/12/02
o < Well:
Depth =l al|g Elev.: 11.98 ft NAVDS8
s >
ftbgs DESCRIPTION 3 % g18 REMARKS
2] 5] @
o] O] [47] 14
0 - "
-4 SAND, light brovyn, fmg to very coarse sand, few AR = Artificial fill.
- gravel up to 1/4-inch size, dry.
- AR/SW
1 —_
| White, very fine grained, sticky, wet. Non-native.
2— 1 40
] Collected soil sample
] DP-10 (1.5-3.8") at 0842
1 AR
3.._
4—{ Black, very fine grained, sticky, wet. Non-native. —
] -some very fine to fine sand, wet to saturated.
R Collected soil sample v
7] DP-10 (4-6") at 0840 —4.7 ft bgs
5 AR
7 Collected groundwater
] sample DP-10 at 0840
6 - - 21175
+ SILTY CLAY, brownish gray to brown, few very fine
1 to fine sand, very moist to wet. Native. —Medium )
i Bentonite Chips
7.._.
w 4
g 4
Q
S N
il . .
gl 8] -brownish gray to grayish green, few rootlets 1
g ]
@, 4
5 J
& 9 CL
e -4
& -
[
o !
Q =
z
21 10 3 85
g) e
3 -
;3 4
2 4
s "]
p 4
5 -
1 -
* 12
g 7| Total depth of borehole = 12 feet bgs
i -
8‘ !
13-




A TETRA TECH COMPANY
19203 36th Ave. W., Suite 101 LOG OF BORING DP‘1 1
Lynnwaod, WA 980346-5707
AN
Eigﬁ S o v (Page 1 of 1)
Alcoa Longview Site Driling Agency : Cascade Dirilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 12.22 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate : 302820.10
Sample Type : Continuous Cores Easting Coordinate  : 1008516.44
MFG Project# 059741 Date Completed 1 9/12/02
o E Well:
: Depth | 8|F Elev.: 12.22 ft NAVD8S
ftbgs DESCRIPTION A % g8 REMARKS
12} 5] Q
o V] n |
0
- SILTY SAND, brown, fine to medium sand, few = Arifinial i
] s AR/SP § AR = Artificial fil.
1] SAND, black, fine grained. Non-native. Collected soil sample
] AR/SP DP-11 (0.75-1.50" at
i 1227
1 SILTY SAND, yellowish brown, iron oxide staining
2 throughout, few black sand size waste fragments. Fill 1 No groundwater sample
4/ Waste. collected, not enough
1 recovery.
i AR/SP
3._.
4 — X —4 ft bgs
4 SILTY SANDY GRAVEL, brown to yellowish brown, g
< angular gravel up to 1/2-inch size, fine to medium AR/GP
7 sand, few clay. Non-native.
5
+4 CLAYEY SILT TO SILTY CLAY, dark gray, few to ML/CL
1.50me very fine to fine sand, saturated. Native.
1siLT, greenish gray to gray, some brown mottling,
§—1 some to few very fine to fine sand, wet to saturated. 211 75
. —Medium
] Bentonite Chips
7_.
o 4
(e} 4
2 4 ML
g .
]l 87 ]
8 -moist
& J
& 4
3 4
B 9+
b= -
E 4
& 7 SAND, gray to dark gray, very fine to fine sand,
§ 10— Saiurated grades to wet. 31| g0 /
[=2] -
8 4
z 4
% - sSP
gl 117
b J
& 4
21 I
| 12
%’ 7] Totzl depth of borehole = 12 feet bgs
< 4
g' pu
13




A TETRA TECH COMPANY
19203 360 Avae, W., Suife 101 LOG OF BORING DP'12
Lynnwaaod, WA 93035-5707
(425} 921-4000
«%4253 921-4040 v (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 14.69 ft NAVDS88
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 302747.22
Sample Type : Continuous Cores Easting Coordinate  : 1008303.71
MFG Project# 059741 Date Completed 1 9/24/02
o e Well:
Depth T 8|8 Elev.: 14.69 ft NAVD88
ftbgs DESCRIPTION 8 | 2| 8|8| REMARKS
w vl © i)
] O w
0 :
1 SAbND, h(gj;hcti brown', verty ﬁ1n_e t%ﬁr_\e szznd, some AR = Artificial fill
7 subrounded gravel up to 1-inch size, dry. AR/SP
1 Collected soil |
4 GRAVEL, dark brown to dark gray, broken gravel up | Ar/ap ng; ?3_:?3?3?;0%
-.to 1-inch size, some fine sand, dry. Non-native.
1 CLAYEY GRAVEL, dark brown to dark gray, gravel u AR/IGC Groundwater sample
2 —\to 1/4-inch size, moist. Non-native. } AR/ML 1 {[ 75 | DP-12 collected at 0740.
1 SANDY SILT, yellowish brown, some very fine to fine
Jisand, moist. At2 feet bgs grades to yellowish brown
sandy silt and black mixture. Non-native ARML
3~} SANDY SILT, black, very fine to fine sand size, 70
J\crumbly, moist. Non-native
- Grades to saturated clay size black non-native at
s - approximately 3 feet bgs. Non-native.
] AR/CL
5— -as above
6 - " - 2 75 - i
4 SILT to CLAYEY SILT, greenish gray, few iron oxide 'g"f,ﬁ’tt’r']?te Chips
- and light brown mottling, few rootlets, saturated.
7 Native. v
b —6.8 ft bgs
7.._.
x 4
o 4
@
o
I 4
g 8- -saturated, grades to very moist with increase in iron -
g 7] oxide mottling
Pt 4
3 4
& 9 ML
'g -
© -
b
£ 4
[m}
N 4
21 10 3 {]100
[=2 -4
8 4
g -
g 4
51 11
pa -
3 4
[=2] .
g
g 7 Total depth of borehole = 12 feet bgs
o 4
EI;' 4

o
x




A TETRA TECH COMPANY 1
19203 36th Ava, W., Suite 1O LOG OF BORING DP"1 3
Lynnwaoaod, WA 98036-8707
(425) 921 -
:3353 b -d0ag » (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 12.30 ft NAVDS88
Longview, Washington Sample Method 1 4 foot Macrocore wlliners Northing Coordinate : 303034.70
Sample Type : Continuous Cores Easting Coordinate  : 1008362.01
MFG Project# 059741 Date Completed 1 9/24/02
o g Well:
A Depth T | 8|5 Elev.: 12.30 ft NAVD8S
ftbgs DESCRIPTION 8| x| ¢ g REMARKS
[22] 5] [}
- O 0| X
0 T
-4 SANDY GRAVEL to SAND with GRAVEL, light brown ey AR = Artificial fill.
7 subangular gravel up to 1/2-inch size, roots in top k
| 0.25-feet, dry. Non-native. AR/GP
1 ; Collected soil sample
] DP-13 (1.5-2") at 0850.
] SILTY SAND to SANDY SILT, black, few 1/4-inch sizd ar/sm ><§ Groundwater sample
o gavel, slight carbon odor, moist. Non-native. 1 {{ 75 | DP-13 collected at 0855,
7 SILTY GRAVEL, yeliowish brown, same sand, moist e
- grades to dry with increase in broken gravel up to
< 1-inch size. Non-native. AR/GM
3_
7] SAND, medium gray to dark gray, fine to medium sang,
4— few silt, one piece of wood-woody plant material,
+ rootlets, moist to very moist. Native.
1 sP
5 X —5 ft bgs
6] ; - - 50 —Medium
4 SILTY SAND, medium gray to dark gray, fine to mediym Bentonite Chips
7 sand, some rootlets, very moist.
7_. SM
@ Z
3| s
] <4 SAND, as above, saturated.
I
g -
ﬁ 9 SP
o 4
3 4
gl
& 10 — . 80
e < SILTY SAND, dark gray, few laminations of medium
a 1 gray, very fine to fine sand, grades from saturated to | SM
H Jvery moist,
>
€| 11} SAND, medium to dark gray, fine to medium sand, fe g?
2 “\to some silt, very moist. }
% -\PEAT, organic rich layer of wood/woody plant matter/ SM
§ 12; very moist. ML
3 4iSILTY SAND, medium gray to dark gray, fine to medigim
g Jllsand, very moist.
§~ 41SILT, dark brown to dark brownish gray, few rootlets,
| 13—{very moist.
8 i
2 ] Total depth of borehole = 12 feet bgs
& =
o

14—




02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-14.BOR

A TETRA TECH COMPANY
19203 36t Ave, W., Suite 101 LOG OF BORING DP"1 4
tynnwood, WA 98036-5707
(425) 921-4000
(42;3 5214040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. . Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 12.72 ft NAVDS88
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate : 302905.31
Sample Type : Continuous Cores Easting Coordinate  : 1008317.62
MFG Project# 059741 Date Completed 1 9/24/02
& Wel:
L >
Depth T 318 Elev.: 12.72 ft NAVD88
ft bgs DESCRIPTION & % g § REMARKS
2] [ Q
oo 0] w |
0
- SAND, light brown, fine to coarse sand, minor gravel AR = Artificial fill
7 up to 1/4-inch size, slightly moist. Non-native. Artificial fil
1 AR/SW Collected soil sample
7 DP-14 (2-4') at 0930.
- No groundwater sample
2 50 | collected, not producing
- SAND to SILTY SAND, black, few light gray enough water for
- laminations scattered throughout core, very fine to fing collection of sample or
7 sand and silt size waste, slightly moist to moist. field parameter
] -native. itoring.
3— Non-native AR/SP monitoring
7 -SANDY SILT TO SILTY SAND, very fine sand,
4 7 laminations as above,
4 SILT, medium gray to brownish gray, few very fine to |._ML
-\fine sand. Native.
1 SAND, dark gray, medium sand, wet to saturated.
5_.
1 sp
6 40 —Medium
] Bentonite Chips
7....
1SILT, as above at 3.75 to 4.25 feet bgs. ML [[T11]
1 SAND, as above at 4.25 to 7.25 feet bgs. SP iy
8] SILT, as above, few very fine sand. ]
7] -at 8 feetbgs, SILT, greenish gray to brownish gray,
7] some clay, few very fine sand, minor rootlets, very
’] moist to wet.
9__.
10— -light brown to brown, very moist to wet, grades to ML 3] 90
7 moist with iron mottling and minor rootlets
11
12
7 Total depth of borehole = 12 feet bgs.
13—




02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-15.BOR

A TETRA TECH COMPANY

19203 36tn Ave, W., Suite 101
Lynnwacd, WA 98034-5707
{425) 921-4000

{425) $21-4040

LOG OF BORING DP-15

(Page 1 of 1)

Alcoa Longview Site 't Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 11.03 ft NAVD88
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate : 303169.56
Sample Type : Continuous Cores Easting Coordinate @ 1008524.31
MFG Project# 059741 Date Completed : /24102
)
o e Well:
Depth T 8|5 Elev.: 11.03 ft NAVD8S
ft bgs DESCRIPTION 3 g g£18 REMARKS
2] 3] 3]
D O V20 I 14
0 - :
SAND, light brown, medium sand, few coarse sand, AR = Artificial fill

-

N

IIIIIIIII‘I!II

minor fine sand and subrounded gravel up to 1/4-inch
size, roots in top 0.25 feet, moist.

-grades to medium to coarse sand, wet.

AR/SP

No soil sample collected.
No non-native material
found.

1 50 | No groundwater sample
collected, not producing
enough water for sample
collection or field
parameter monitoring.

7 SAND, dark gray, very fine to fine sand, minor mediun

7 wet to saturated.

sand, few silt, odor, wet. Native,

-very fine, some to few fine and medium sand, ordor,

SP

21175 —Medium
Bentonite Chips

SANDY SILT to SILTY SAND, very fine sand, dense,
somewhat crumbly, moist.

SP/SM |

- SAND, dark gray, medium sand, some to few fine
7] sand, very moist to moist.

SP

10

—_
—
| S | l 11 4 2

1 SILTY SAND, dark gray, fine to medium sand, some

SM

plant matter, very moist to moist.

SILT to SANDY SILT, light brown to reddish brown,
some clay, few roots, increases to some roots and
wood at 10 to 12 feet bgs, one 1-inch size
subrounded gravel at 8.25 feet bgs, very moist.

ML/SM

12

dodo i1

&
1

Total depth of borehole = 12 feet bgs




A TETRA TECH COMPANY
19203 36tn Ave, W., Suite 10 LOG OF BOR!NG DP"1 6
Lynnwood, WA 98034-5707
(35 31t (Page 1or)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 9.21 ft NAVD88
Longview, Washington Sample Method : 4 foot Macrocore wlliners Northing Coordinate  : 303150.41
Sample Type : Continuous Cores Easting Coordinate  : 1008738.70
MFG Project# 059741 Date Completed 1 9/24/02
& Well:
e o
Depth T 816 Elev.: 9.21 ft NAVD88
ftbgs DESCRIPTION 81 %8 8 REMARKS
172] 3] Q
] O] 0| ©
0
- SANDY SILT, brown, dry, some to few rootlets, few AR = Adtificial fill /
1 gravel up to 1/4-inch size, dry. Fill.
] SANDY SILT to SILTY SAND, dark gray to dark brow 1AR/SM
14— few broken gravel up to 1/2-inch size with green No soil sample coflected.
4 coating, dry. Fill.
< SILTY GRAVEL, yellowish brown to dark brown, No groundwater sample
7| some iron oxide staining, broken gravel up to 1-inch collected, not producing
5] size, some to few fine sand, dry to slightly moist. Fill. 4 11 5o | enough water for sample
A collection or field
. parameter monitoring.
i AR/GM
3_
1 -dark brown to dark gray mixed with yellowish
7| brown, dark material is fine to medium sand, minor
4 | subrounded gravel up to 1-inch size. Fill.
4 SAND, greenish gray, fine to medium sand, few SP
-\ subrounded to rounded gravel up to 1/4-inch size,
7\very moist to wet. Native.
5— SANDY SILT, medium gray to brownish gray, very fing
4 sand, few to some clay, minor rootlets, moist.
71 -grades to gray to dark reddish brown, some rootlets,
g Peatiike. 2 || 50 —Medium
i Bentonite Chips
7_
x - ML
o] 4
e}
< i
by J
2l 8- -SILTY SAND as above ]
g .
&
3 4
PN g gradational change from
g i silt to clay at
e ] approximately 10 feet
a i bgs
gl 10 : 52| 8 || 50
=) < SILTY CLAY, light brown grades to gray, few to minor|
2 - very fine sand, very moist to wet.
% i
§ 11 B CL
5 -
% -
Q 4
212
g ] Total depth of borehole = 12 feet bgs
R 4
g' =
13




A TETRA TECH COMPANY
19203 36tn Ava, W.. Suite 101 LOG OF BORING DP-1 7
Lynnwaaed, WA 98036.5707
(425) 921-40G0
Eazg) $21-4040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency . Cascade Drilling, Inc. Logged By - N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 7.69 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore w/liners Northing Coordinate  : 303648.93
Sample Type : Continuous Cores Easting Coordinate  : 1009300.37
MFG Project# 059741 Date Completed 19/24/02
<y
o < Well:
Depth | 3215% Elev.: 7.69 ft NAVDSS
=1 2
ftbgs DESCRIPTION 3 g 23 REMARKS
w © [
-] O] w |
0 ;
SILTY SANDY GRAVEL, light brown grades to AR = Artificial fill

yellowish brown and back to light brown, subangular
gravel and broken gravel up to 1-inch size, dry. Fill

1 No waste sample
7 collected.
i 4
; ] No groundwater sample
2— 50 | collected, not producing
- AR/GM enough water for sample
7 collection or field
7 parameter monitoring.
3 f—
4_

1 SAND, greenish gray, fine to medium sand, few silt, SP
5 few to some subrounded gravel up to 1/4-inch size.

Nztive.
SILT, dark reddish brown, few to some very fine
sznd, few to some clay, some rootlets, moist.

6 2 || 50 —Medium
ML Bentonite Chips

PEAT, dark reddish brown, roots and plant matter, PT
g—lvery moist to wet. —
1 SILTY CLAY, light gray, few to minor very fine sand,
7 sticky, wet to very moist.

CL 3 10

Y
—_
IR B

-t
N

Tozzl depth of borehole = 12 feet bgs

[ N 1

02-17-2003_ w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-17.BOR
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A TETRA TECH COMPANY
19203 36ih Ave. W., Suite 101 LOG OF BORING DP"1 8
Lynnwood, WA 98034-5707
(425) ¢21-4000
kazsi $21-4040 ‘ ‘ (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Dirilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 11.29 ft NAVD8S
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302994.31
Sample Type : Continuous Cores Easting Coordinate  : 1008658.51
MFG Project# 059741 Date Completed : 9/24/02
o < Well:
Depth = 92|% Elev.: 11.29 ft NAVDSS
=y >
ftbgs DESCRIPTION A % g1 8 REMARKS
2] @ Q
o] O n | x
0 - :
4 SANDY GRAVEL, yellowish brown to black, some iron AR = Atificial fill
4 oxide staining, waste material is somewhat cemented ’
7 fine sand, few rootlets. Non-native.
1 Collected soil sample
: DP-18 (0-4'y at 1215
] No groundwater sample
2 1 I 30 | collected, not producing
AR/GP enough water for sample
- collection or field
] parameter monitoring.
3——.
4 _—
1 SILTY CLAY TO CLAY, medium gray to dark gray with AR/CL
"\ black and yellowish brown waste, waste is very fine
5] sand to silt size, moist to very moist. Non-native /
J\native mixture,
1 CLAY to SILTY CLAY, medium to dark gray, moist to
7 very moist. Native.
6 2] 30 —Medium
N CL Bentonite Chips
7-1 -gray to greenish gray, some iron mottling, minor
& 7 rootlets
@
s 4
iy N
gl 8 . T ]
g 4 SILTY CLAY to CLAYEY SILT, medium gray, minor irpn
N - oxide mottling, few very fine sand grades to some to
g 7 few very fine sand, very moist to wet.
N .
al 9
o -
& 4
[
a. -
a -
z
2] 10 CL/ML 31130 /
g) =
S <
E 4
= J
§| 1
5]
a7
* 12
8 7 Total depth of borehole = 12 feet bgs
i -
g‘ .
13




A TETRA TECH COMPANY
19243 36th Ave. W., Suite 101 LOG OF BORING DP'1 9
Lypnwood, WA 98036-5707 .
(425) 921-4000
2422; $21-4040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By : N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation 1 12.02 ft NAVDSS
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate  : 302892.07
Sample Type : Continuous Cores Easting Coordinate  : 1008574.97
MFG Project# 059741 Date Completed : 9/24/02
)
o s Well:
Depth Flals Elev.: 12.02 ft NAVD8S
M B >
it bgs DESCRIPTION 8 % g18 REMARKS
122} o} (7]
o] O] 0 | £
0 :
4 SAND to SILTY SAND, gray black, and yellowish AR = Artificial fill.
- brown, silt to sand size non-native material, few
7] rootlets, crumbly, dry.
1= SILTY SAND to SANDY SILT, light brown, yellowish | AR/SP Collected soil sample
7 brown mottling, some small white flecks, dry. DP-19 (1-1.5') at 1240
] Non-native. and DP-19 (2.5-4") at
4 1240.
2 - 1 50
-4 SAND, dark gray to black, few areas of yellowish No groundwater sample
- brown and white, few iron mottling, very fine to fine collected, not producing
- sand size waste, dry. Non-native. enough water for sample
] collection or field
3 ] parameter monitoring.
N AR/SP
4— _—

1 SANDY SILT, black, very fine sand size waste, minor
5—{ @ngular gravel up to 3/4-inch size, dry to slightly mois{.

" Non-native.
] SM
6 2 || 40 —Medium
i Bentonite Chips
1| GRAVEL, yellowish brown, some to few silt and fine |__GP
- _\sand, dry to slightly moist. Fill.
o 71 SAND, medium gray to dark gray, fine sand, moist.
2 1 Native. SP
a 4
by 4
Q] 8 —
g 4 SANDY SILT, medium gray, very fine sand, very moist
& 1 to wet. Native.
E 4
s i
& 9+ SM
g -4
o -t
& .
Q -
§ 10 _ - 3 || 40
& + SAND, medium gray, fine sand, wet to saturated.
Q =
':;j 4 -very fine to fine sand, wet grades to very moist
2 ]
gl 11 sP
5]
=) J
[ 12
% 7 Total depth of borehole = 12 feet bgs
o N
8 5]

13




A TETRA TECH COMPANY

19203 36tn Ave, W., Suite 101
Lynnwood, WA 980348-5707
(425} 921-4000

{425} 921-4040

LOG OF

BORING DP-20

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\DP-20.BOR

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Logged By . N. Morrow
Former Reynolds Metals Facility Drilling Rig & Method : Direct Push Technology Surface Elevation : Not Surveyed
Longview, Washington Sample Method : 4 foot Macrocore wiliners Northing Coordinate : Not Surveyed
Sample Type : Continuous Cores Easting Coordinate  : Not Surveyed
MFG Project# 059741 Date Completed 1 9/24102
)
o e Well:
Depth T 3 aS Elev.:
ftbgs DESCRIPTION A % €18 REMARKS
w @ ]
D V] n | ©
0 - T
] SANDY GRAVEL, brown, broken gravel up to 1-inch o
q size, unbroken gravel up to 1/4-inch size, fine sand, RS AR = Artificial fill.
J few medium sand, few to some silt, dry. Fill. i
] AR/GM
1 No soil sample collected,
N no non-native material
. : encountered.
7 SAND, fine to medium, few to minor silt, dry. Fill. No groundwater sample
] collected, no
2 AR/SP 1 75 | groundwater
7 encountered.
7 GRAVEL, light gray, broken gravel up to 1-inch size,
-| few fine sand, few to some rock flour, dry. Fill.
i Y AR/GP
37
J SAND, brown, fine to medium snad, few angular
7 broken gravel up to 1/4-inch size, few silt, dry. Fill.
; gravertp R AR/SP
4] —Medium
7] No recovery. Bentonite Chips
5
6 2| o C4—Macrocore
7
N Macrocore locked up in
h subsurface. Abandoned
R Macrocore and borehole.
8

Loy g el

[{a}

Total depth of borehole = 8 feet bgs




A TETRA TECH COMPANY

19203 36In Ave. W., Suite 101
Lynnwaood, WA 98036-5707
(425) 921.4000

{425) $21-4040

LOG OF BORING B-21

(Page 1 of 1)

02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\B-21,. BOR

Alcoa Aluminum Drilling Agency : Cascade Dirilling, Inc. Date Completed 1 11/26/02
Former Reynolds Aluminum Facility Drill Rig : CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Surface Elevation 112,23 NAVD
Sample Method 1 1.6"x1.5' Split Spoon Northing Coordinate  : 302864.28
MFG Project# 059741 Sample Type : Continuous Easting Coordinate  : 1008398.55
o gl Well:
Depth T %135 Elev.: 12.23 ft NAVDSS
= >
ft bgs DESCRIPTION & g g1 = | 8| REMARKS
(%] 5] o 7]
-l o w | o
07 SAND, light brown, medium to very coarse grained.
1 Cap material. 7 Located in
. south plant area
N between PZ-1
B 1 9 and PZ-4 and
] DP-11 and
1] DP-13,
] AR .
i 11
E -fine to very coarse sand, wet to saturated —
. 4
2]
] 2 3
-/ SAND fo SILTY SAND, black, wet to saturated.
- Waste. Soil sample:
] B-21(2.5"-4.5"
N 7
3‘5 -as above —
] 4
N 3 4 — 3/8" Bentonite Chips
4]
] 4
- AR
7 -fine sand size black waste, very moist —
N 1
5] SILT, light gray to light brown, moist. Fill.
i 4 1
] SILT to SANDY SILT, black, approximately 10% 4
6—_ angular black shiny fragments, very moist to wet. -
1 -wet
] 1
7 SILT to CLAYEY SILT, clive gray, iron oxide mottling,
] moist to very moist. Native. 5 4
7 ML
] 5

lllll

o]

Total depth of borehole = 7.5 feet bgs.




APPENDIX G
BORING LOGS AND SCREENED INTERVALS FOR SOUTH PLANT WELLS AND
PIEZOMETERS
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A TETRA TECH COMPANY
19203 36in Ave. W., Suiis 107 LOG OF BORING PZ"1
Lynnwoad, WA 98036-5707
{425) 921-40¢C
tizéi 351 4030 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Date Completed . 11/25/02
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Top of Casing Elev. : 14.92 ft NAVD88S
Sample Method : 1.5"x1.5' Split Spoon Northing Coordinate : 302744.72
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1008299.05
O § & Well: PZ-1
g Depth 138/ 8|% Elev.: 14.92 ft NAVD88
, ey >
| ftbgs DESCRIPTION 81 35| 8| z|5|REMARKS | & Cover
21518128 2.2 ft (2.7 ft steel)
O"TSILTY SAND, dark brown, moist. Fil. Well stickups T3] 354 surface
] were measured : .1 Casing
] AR from top of
1— casing to top of
] concrete.
7] SAND, black, fine sand size material, very moist to Cement
] wet. Waste. Located in
2—_ . south plant area
4 -yellowish orange with iron oxide mottling, few to AR g‘:;afgnétz" )
1 minor grave! up to 1/8-inch size, slightly moist to mois}. 10 i AR
3] and surface 7 7.-____3 ftbgs
1 -silt size waste 11| s |50 | Waterdich.
1 SANDY SILT, light brown to light gray, few to minor 5
4~ iron oxide mottling, very fine to fine sand, moist. ML f——- 2" SCH 40 PVC
7 Native. R Casing
J CLAYEY SILT to SILTY CLAY, gray to greenish gray, | aan .
5—| minor sand, sulfidic odor, moist to very moist. — g/r? Bentonite
i 2 ips
] X —5.55 ft bgs
6-: 2 2 (100 11/26/02
7 1
7— SANDY SILT to SANDY CLAY, olive gray, wet. ML-CL ) 4 4—7 ft bgs
7 CLAYEY SILT TO SILT CLAYEY, olive gray, iron oxide S
4 mottling, few to minor fine to coarse sand, minor @i
8 - rootlets, slightly moist to moist. 4
] 3 3 |100
o
=] - 5 8.6 ft bgs
i o -
S -4 L—
§ 7 SILT, greenish gray to gray, iron oxide mottling, few ™
gl 10 clay, moist, minor saturated intervals with fine to very —
~ 1 coarse sand up to 0.25 and 0.5 feet thick. 4
s ] —10x20 Silica Sand
E - 4 8 |100
al 117 . 2" SCH 40 0.010
& ) ML - Slot PVC Screen
§> .
3] 12
2 i
3 < -greenish gray, iron oxide mottling —
g] ] -SANDY SILT, saturated, fine sand, few medium to 4
21 13— very coarse sand, few to minor clay 13 ft bgs
~ o
5 - 5 7 {100 — Sump
g -+ SANDY CLAY to CLAYEY SAND, wet to saturated. Cl 13.7ftb
3 i ” ; ; - - ML l l ] [ 9 . gs
-1 14—LSILT, greenish gray, iron oxide mottling, moist. 14 ft bgs
8 7] Total depth of borehole = 14 feet bgs.
~ -
é i
15—




02-17-2003 w:\059741 Longview\Longview DPT and PZ Logs 2002\PZ-2.BOR

A TETRA TECH COMPANY

192033 36tn Ava. W., Suite 101
Lynnwoed, WA 98034-5707
{425) 921-4000

(425) $21-4040

LOG OF BORING PZ-2

(Page 1 of 1)

Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Date Completed 1 11725102
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By . N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Top of Casing Elev.  : 16.72 ft NAVDSS8
Sample Method. : 1.5"x1.5" Split Spoon Northing Coordinate : 302751.01
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1008300.80
o g E Well: PZ-2
Depth T 8!3 g Elev.: 16.72 ft NAVDS8
ft bgs DESCRIPTION &1 2| 2] 3| 8| REMARKS Cover
Q é £ 2] ¢
@ 5181 a|é 2.0 ft (2.7 ft steel)
0 - SAND, dark brown, medium grained, minor gravel up to AR Well stickups +Surface
1— 3-inch size, moist. were measured Casing
f
| SILT grades to SILTY SAND, black, very fine to fine o o of Cement
277 sand size material, very moist to wet grades to moist concrete :
7 to very moist. Waste. AR 1| 4 ' T
3 i 1 5 1100 Located in bgs
4~ L i} 3 south plant area
= adjacent to
5- CLAYEY SILT to SILTY CLAY, gray, few to some iron — DP-12 and v i
" . . . 1 PZ-1. 5.17ﬁbgs
b oxide mottling, very moist to wet. Native. ) 1 1100 11/26/02
6 N ML L1l 1
7_
5 ] s
{ SILTY SAND to CLAYEY SAND, dark gray, fine to vefy 3 4 |15
g~ coarse sand, saturated. SM L1} 3
10-] CLAYEY SILT to SILTY CLAY, gray, iron oxide %_%a‘:’,%g 40PVC
. mo‘tﬂing‘, very moist to wet grades to moist to very ’T g 100
11— moist with no iron oxide mottling. ML-CL . —3/8" Bentonite
7 . Chips
124
13 7 SAND, gray to greenish gray, wet to saturated.
B 100
771 SILT to SANDY SILT, light brownish gray, few to ne
147 grai, modera mottling, minor very fine to fine sand,
7 very moist.
15— -light brownish gray, wet to saturated
16 5
17 : ;
-{ SAND, gray, very fine to fine grained, moderately “ £4-17.6 ftbgs
18— dense, wet to saturated. %0 SRR :
19
201 -fine to medium sand 20.2 ft bgs
by ] 20
22— T 10x20 Silica Sand
- -as above
23 10 2" SCH 40 0.010
N | Slot PVC Screen
24—
7 4.6 ft bgs
25— -very fine to fine sand, gradual increase to SILTY - gfg%
1 SAND. 20 = bgs
26—
| Total depth of borehole = 26.5 feet bgs 26.5 ftbgs
27

28




A TETRA TECH COMPANY
19203 36tn Ava. W., Suite 101 LOG OF BORING PZ“S
Lynnwood, WA 98036-5707
(425) 921-4000
(428) 6214040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Date Completed 1 11/26/02
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Top of Casing Elev. : 12.90 ft NAVD88
Sample Method . 1.5"x1.5" Split Spoon Northing Coordinate : 302972.98
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1008251.97

o =12 Well: PZ-3
! Depth | 3 § - Elev.: 12.90 ft NAVD88
= >
fibgs DESCRIPTION 6| 5| €| | 8| REMARKS | & Cover
g ) S| & & 2.4 ft (2.8 ft steel)
0 1
4 SAND, brown, few gravel 3/4-inch size, fine to . ¥4 Surface
- medium grained, some to few silt, wet. Fill. 20 vwv(frisr::‘:;iﬁed Casing
7 . . . . . o AR from top of Cement
-4 SAND, brown, fine to medium grained, minor silt. Fill, 1 14 1 40 '
4 casing to top of L g g bgs
| 14 concrete. o
4 SILT to SANDY SILT, black, dry to slightly moist. . Located in
4 Waste. AR south plantarea |  |i: o
2 on south side of i [571.92 ft bgs
1 SAND, gray, medium grained, some to few fine to cryolite storage B -] 11727102
- coarse sand, wet. Native. building, B
i 10 adjacent to £4—2" SCH 40 PVC
3] road. Casing
b 2 9 | 50 | Soil Sample: L an .
] PZ-3(2.5'-4") 3/8" Bentonite
; Chips
4] ]

4 ftbgs

5— -saturated

4 5.1 ft bgs
SP 3 5 |75
6_
] 6

ol
al 7
0 -t
& o _ , 2" SCH 40 0.010
8 | -slight increase in coarseness, sulfidic odor, 0.25-foo Slot PVC Screen
§ 1 silt layer at approximately 8 feet bgs. 2
g 8-
5 ] 41| 3 |100 10x20 Silica Sand
°

9.._
g ] 95ftb
% 7 SILT to CLAYEY SILT, olive gray, minor very fine to ST gs
2 10__ fine sand, very moist to wet, grades to wet. ——Sump
k| 1 10.3 ft bgs
N B ML
2 . 5 1|75
¥ 11 »
a i 2 Slough
§ ] 11.5 ft bgs
§ 4 Total depth of borehole = 11.5 feet bgs




A TETRA TECH COMPANY 7
19203 38 Ave. W., Suite 101 LOG OF BORING PZ'4
Lynnwooed, WA 98036-5707
(435) 531 4048 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Dirilling, Inc. Date Completed 1 11/25/02
Former Reynolds Metals Facility Drill Rig - CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Top of Casing Elev.  : 11.27 ft NAVDSS
Sample Method 1 1.5"x1.5’ Split Spoon Northing Coordinate  : 303050.14
MFG Project# 059741 Sample Type : Continuous Easting Coordinate  : 1008584.21
o £ Well: PZ-4
Depth T|8|3|§ Elev.: 11.27 ft NAVDSS
ftogs DESCRIPTION 3 % 2| | 8| REMARKS
1518|188 2.4 ft (2.8 ft steel)
0 J SAND, brown, fine to coarse grained, roots, very AR QQ 2 Well casings X Surface
d.moist to wet. Cap material. 1 4 | 50 | measured from «1 Casing
1" SAND to SILTY SAND, black, fine sand and silt size 6 top of casing to :
7 material, few to some rootlets, very moist. Waste. — top of concrete. 3 Cement
- 6 .
2-1 -gray, fine to very coarse sand and silt size waste, Located in %
- very moist to wet 2 10 | 50 south plant area 2.30 ft bgs
- 40 on south side of LR REH 11/26/02
3] -as above g cryolite storage 71 73 ftbgs
. AR 5 ) 80 building,
T adjacent to
4 7 -wet road.
i ,
. 4 75 | Soil Sample:
] 1112 PZ-4(3'-6")
6— -as above | & é—Z“ SCH 40 PVC
1 SILT, light brown, iron oxide mottling, moist. 5 5 |100 Casing
7._
] . . . . . . 5 —3/8" Bentonite
4 -greenish gray, iron oxide mottling, slightly moist to — Chips
g-] moist 2
] 6 7 |100
] 12
9 -wet ML - o
. -slightly moist 7 10 1100
107
J -wet to very moist —
v 11’; -slightly moist 8 4 100 217
9 N =T 11.5ftbgs
Sl 12— SAND, to SILTY SAND, greenish gray, fine grained, B
S - very.rr;mst to wet. Soil Sample:
g - -mois _4(12'13 5"
% 13- PZ-4(12"-13.5" 13.0 ft bgs
2 3 -SAND, greenish gray, fine grained, wet to saturated
% 143 10
s ]
£ ]
15— -as.above
> ] | "
% . SP-SM 10x20 Silica Sand
&l 16 10 —2" SCH 40 0.010
g n Slot PVC Screen
2 ] -wet
& ]
8] 177
e ] -T—17.4 ft bgs
g ] == Sump
g 187 1—18.2 ft bgs
Py J
gl 19 19 ft bgs
N ] Total depth of borehole = 19 feet bgs
& .
°l 20




A TETRA TECH COMPANY
19203 361n Ave, W., Suite 10} . LOG OF BORING PZ"'S
Lynnwood, WA $8036-5707
(425) 921-400
(433 721 040 (Page 1 of 1)
Alcoa Longview Site Drilling Agency : Cascade Drilling, Inc. Date Completed 1 11/26/02
Former Reynolds Metals Facility Drill Rig : CME 85 Track Rig Logged By : N. Morrow
Longview, Washington Drilling Method : Hollow Stem Auger/9" O.D. Top of Casing Elev. : 11.90 ft NAVD88
Sample Method 1 1.5"x1.5' Split Spoon Northing Coordinate : 302595.68
MFG Project# 059741 Sample Type : 2.5 foot interval Easting Coordinate  : 1007993.58
£ g Well: PZ-5
: (-'—> 7,3 3 Z‘
,, Depth T 8 8 3 Elev.: 11.90 ft NAVD88
ft bgs DESCRIPTION 8 g g x| 8 REMARKS —— Cover
216 | 8| & 2.1 ft (2.7 ft steel)
0 1 SAND, brown, medium grained, wet. Cap material. Well casings * Surface
AR measured from 1 Casing
1- top of casing to .
< SILTY SAND, gray-brown, very fine to medium sand, top of concrete. Cement
2~ few coarse sand, few gravel up to 3/4-inch size, AR
- minor rootlets, wet. Fill. — Located in c L0 701t
3 8 south plant area o 1127/ gs
. . 1 {1 14 | 80 | hear surface 7] 11/27/02
4 SILTY SAND to SANDY SILT, yellowish brown, slightly 16 t )
4—{ moist to moist. Fill. AR — wa'er gaging
station G1;
5—| SILTY SAND to SANDY SILT, gray, very fine to fine south side of
| sand, minor rootlets, crumbly, ammonia-like odor, 6 ditch/pond.
56— moist. 6 | 100
] 7
7—.
4 -few small fractures with brown silt, ammonia-like 5
g§—{ odor 3
i 7 1100
] 13 F4—2" SCH 40 PVC
9 Casing
y SP-SM
10— -gray to olive gray, ammonia-like odor 17 L-3/8" Bentonite
i1 N 27 {100 Chips
J 27
12
__ SAND, gray to olive gray, sulfidic to ammonia-like oddfr, 1
137 saturated. 3 |80
1 SAND, light gray fo black, very fine to fine sand, few 5
& 14— medium sand, wet to saturated.
3}‘ 15— SILT, sulfidic to ammonia-like odor, moist to very moisk
B SM-ML 6
S 8 |80
&| 16—{ SAND, dark gray with black laminations, wet to 9 4 43_16 ft bgs
& - saturated. SRR
=) 17
% 4 -gray, very fine to fine grained, saturated. 11
sl 18
Bl - 15175 18.4 ft bgs
.3 19— 14
é o
= n
8l 20 -fine to medium grained, few to minor silt SP 5 10x20 Silica Sand
- . 1 | 10 2" SCH 40 0.010
21 21 Slot PVC Screen
S L 18
- 4 -as above, ammonia-like odor 4
ha —_
5l 227 5 |10
% 16 22.8 ft bgs
%] 23 r—Sump g
8 . 23.5ft bgs
o
= 24 | Total depth of borehole = 24 feet bgs 24 ftbgs
8 25—




/ Sweet, Edwards & Associates.'lnc.) BORING LOG R-1S

Project REYNQOLDS LONGVIEW Sheet 2 of 2
Client REYNOLDS Drilled By CEW
Feature POTLINER STORAGE PILE LQgged By JEE
Location WEST OF POTLINER PILE; TOE OF DIKE see map Date Logged 10/4/82
Depth to Water _see log., well R-1D Surf Elev.
Date October 4, 1982 Total Depth 12 feet
-~ SAMPLE RECORD .
P - o Elevation Top PVC = 14.87 feet
K O - -~ .
< ] =0 4 0|~ )
N B I el g “13 82 e DESCRIPTION
o = = o joe] .l (3} Lo 4+ 0
58 | B9 5| B |glsgsqEd
3 1 ° B S 8o E &
5 e e 0 |molgg”
v & 3
Y .
] |
8 1§ ‘
x':r ] =
gfi ~Ng
A 5
7l Fle -
pome @
3 B .
§‘ .10 SEE LOG, WELL R"__lD
Z.:: - ’
=)
2 -
Screen -
.cle 15
stots
.20
r—-

REMARKS:




o / Sweet, Edwards & Associates, IncD BORING LOG R-1D
Project REYNOLDS LONGVIEW Sheet 1 of __2
Client Reynolds Drilled By CEW
Location __ WEST OF POTLINER PILE: Toe of Dike, see map Date Logged 10/4/82
Depth to Water 5.5 feet Surf Elev.
3; SAMPLE RECORD )
A 5 ] Elevation Top PVC = 15.38 feet.
[ (SRS hal O 1M 4
el Bal & =18 820 DESCRIPTION
A Hol = A ol 'clo A~ o
2B | BSl E1 £ |%|2884%h
A1 8 | 512546
] S 2 LR R AN
7 Y
T ¢
1R
AIE:
§ — 4.5'-6.0" Spoils, sand, medium to
.Q/ S — coarse grained, clean,
N | =5 Ss scattered fine gravel (SP)
-g : = | 1 100pPush dry.
NI B 9.5'-11-0"' silty, v. fine sand to fire
K3 & [~ sandy-silt (SM-ML), dark
2 . — _ gray, saturated, roots &
§ riser — 10 SS organics, rotten smell,
Z - 2 100Push water sample #1 (D-T-W. 5.4
/7 | pumped 2 gallons prior to
) B taking sample).
Jé :§ - 14.5'-16" Same as above w/less sand
Ny |15 SS : (ML) saturated, roots, rot=
%5- 9 3 I00push ten odor, water sample #2
%éf""ct B (D-T-W. 10.0', pumped 2 ggl
~§ B prior to laking sample)
k&ﬁ S = ' 19.5'-21.0' Same as above with clay,
eott organics and wood fragmentgs
24 ss
B Z|__Ji00push (ML-CL)
e ‘> ~ 24.5'-26.0' Silt, gray, w/4" peat laypr
2% seree — SS moist, not saturated (ML)
su?m — 5 100push water sample #3 (D-T-W.
010 8la¥s 17', pumped 7 gallons pripr
B to taking sample).
-
, |30

REMARKS: Analysis of ground watér samples taken during drilling by

Reynolds, Longview. Redrilled twice due to heaving of upper sand

—~m A TAN-0D
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i
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Reynolds, Longview.

Ly

|~

/ Sweet, Edwards & Associates, ln@ BORING LOG R-2
Project REYNOLDS LONGVIEW Sheet 1 of 1
Client REYNOLDS . Drilled By CEW
Feature POTLINER STORAGE PILE - BACKGROUND WELL Logged By JEE
Location _ WEST OF INDUSTRIAL WAY; SOUTH OF IP SWITCHYARD Qqte Logged 10/5/82
Depth to Water 2.4 feet Surf Elev.

Date October 5, 1982 Total Depth 15 feet
g = SAMPLE RECORD
> - i Elevation Top PVC = 6.53 feet
< a o+ ~ -
v . B = = 218 wof =&
Pl B 5] ol 5 e, DESCRIPTION
T\E & 20| E & ~{wgls {%e g
W 8 15T | € | B|E48dE s
= S B [ E|eeg”
9w &= 3
YERR
/Eé B 0-2"' Thick mat of marsh grass
‘gg v and peat.
L5 = . 3.5'-5.0" Spoon blocked
o - '
% ‘\ 5 SS : -
: *-:E % | 1 100Pusl 6.0'-7.5" Interbedded silt, clay ang
& ' fine sand, w/iron stainin|
) > — roots and other organics,
e E VY - partially saturated; water
DN [ sample #1 (D-T-W. 2.4°',
Ell |10 Sl pumped 4 gal. prior to
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REMARKS: Analysis of ground water samples taking during drilling by




/ Sweet, Edwards & Associates, !nc.) BORING LOG R-3

Project ___REYNOLDS LONGVIEW Sheet 1 of 1

Client REYNOLDS Drilled By __ CEW

Feature POTTLINER _STORAGE PILFE Logged By JEE

BLocatiQn EAST OF PILE;WEST EDGE OF DITCH, ADJACENT TO Date Logged 10/5/82
" Depth to Water (RR_TRACKS) Surf Elev,

Date Total Depth 25 feet

5 SAMPLE RECORD _
o 5 W Elevation Top PVC = 11.15 feet
= B w 44 O [N 4+

3 2 nal — 3 18851« DESCRIPTION
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REMARKS:  Analysis of ground water samples' taken ‘during drilling by
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BORING LOG __R-4s

Project

REYNOLDS LONGVIEW

Sheet 2 of 2

Client

REYNOLDS

Drilled By JJIM

Feature

POTLINER STORAGE PILE

Logged By JEE

Location _WEST OF POTLINER PILE: TOE OF DIKE, SEE MAP Date Logged _ 10/6/82

Depth to wWater

Date

SEE LOG WELL R-4D

Surf Elev.

October 6,

Total Depth 19 feet

WELL
DETAIL

|

0
=
g
t
t

6 inches
Recovery

UNIFIED
w/n 0,1 ft

CLASS
Tyvpe

DEPTH (ft)
ELEVATION (ft)
Sample No
Blows per

Sample

Elevation Top PVC = 16.57!'
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o~
o ’
’
.
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[Tq]
~—1

SEE LOG WELL R-4D

REMARKS:




BORING LOG R-4D

e

project _ REYNOLDS LONGVIEW Sheet 1 of 2
Client REYNOQILDS Drilled By JIM
Feature __ POTLINER STORAGE PILE Logged By JEE
Location WEST OF POTTINER PITLE: TOFE OF DIKE. SFE MAP Date Logged 10/6/82
Depth to Water 11.5 Surf Elev.
Date 10/6/82 Total Depth
5 SAMPLE RECORD )
- & Elevation Top PVC = 16.71 feet
28 | Bal B 2 |slidnt |
i Mol S ooy E Je, DESCRIPTION
=8 | E% B | £ |2|29zdE
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A i < |la duw
+3 v {m o]
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3
o: e .
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\
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— *g | 25
{3 -
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2" scruen -
" g_ ot
(o
REMARKS: prilled with wooden plug in hollow stem to prevent sand

heave at depth.




APPENDIX H
HYDROGRAPHS FOR SOUTH PLANT WELLS, PIEZOMETERS, SURFACE WATER-
GROUNDWATER PAIRS, AND SURFACE WATER BENCHMARKS



South Plant Area Hydrographs

Figure H-1
R-1S and R-1D Hydrographs
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Figure H-2
R-4S and R-4D Hydrographs
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

P.O. Box 47775 « Olympia, Washington 98504-7775 « (360) 407-6300

February 19, 2003

Your address
is in the
L Grays-
Elochoman

Mr. Thomas D. Dickey, Technical Superintendent
Longview Aluminum

4029 Industrial Way

Longview, WA 98632

Dear Mr. Dickey:

Thank you for submitting the results of your independent remedial action for review by the
Washington State Department of Ecology (Ecology). Ecology appreciates your initiative in
pursuing this administrative option under the Model Toxics Control Act (MTCA).

Ecology’s Toxics Cleanup Program has reviewed the following information regarding cleanup
activities at 4029 Industrial Way, Longview, WA 98632:

e Anchor Environmental, LLC, Voluntary Cleanup Report Underground Gasoline
Tank Former Reynolds Lonview Cable Plant, January 9, 2003.

e Archived BICC Cable Corp file, and associated correspondence.

The above-listed reports will be kept in Central Files of the Southwest Regional Office (SWRO)
of Ecology for review by appointment only. Appointments can be made by calling the SWRO

Resource Person at (360) 407-6365.

Based upon the above listed information, Ecology has determined that, at this time, the release of
Total Petroleum Hydrocarbons as gasoline into the soil and groundwater no longer poses a threat
to human health or the environment. )

Therefore, Ecology is issuing this determination that no further remedial action is necessary at
this site under MTCA, Chapter 70.105D RCW. However, please note that because your actions
were not conducted under a consent decree with Ecology, this letter is written pursuant to RCW
70.105D.030(1)(i) and does not constitute a settlement by the state under RCW 70.105D.040(4)
and is not binding on Ecology.




Mr. Thomas D. Dickey
February 19, 2003
Page 2 of 2

Ecology’s no further action determination is made only with respect to the releases identified in the
reports listed above and applies only to the area of the property affected by the release of gasoline,
as identified in the reports. It does not apply to any other release or potential release at the property,
any other areas on the property, nor any other properties owned or operated by Longview
Aluminum, BICC Cable Corp, or Thomas Dickey.

At the conclusion of this process, Ecology will update its databases and your site will not appear in
future publications of the Confirmed and Suspected Contaminated Sites List (previously known as
the Affected Media and Contaminants Report).

The State, Ecology, and its officers and employees are immune from all liability and no cause of
action of any nature may arise from any act or omission in providing this determination.

If you have any questions about any of the information presented in this letter, please contact me at
(360) 407-6261.

Sincerely, :

e S

Lisa Pearson

Project Engineer

Toxics Cleanup Program
Southwest Regional Office

LP/p

cc: Charles Cline, Department of Ecology
Patty Martin, Department of Ecology
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1.0  Cable Plant and UST Background

In 1968 Reynolds Metals Co. began construction of the Longview Cable Plant to take
advantage of aluminum produced at the neighboring Longview Aluminum Reduction
Plant. The plant was completed in 1970 and is situated on 27 acres with 327,000 square
feet under roof including main production buildings, office buildings, and ancillary
storage and equipment buildings. The plant produced a full range of insulated and
noninsulated aluminum cables for electrical transmission in addition to continuous
aluminum rod.

In 1992 the Electrical Division of Reynolds Metals Co. was sold to BICC Cables
Corporation. BICC subsequently decided to discontinue operations at the Longview
facility, and the plant was closed in May, 1993. The property reverted back to Reynolds
Metals Co. In May, 2000 Reynolds Metals Co. merged with Alcoa, Inc. (Alcoa). Alcoa
subsequently sold the business to Michigan Avenue Partners. The plant was renamed
Longview Aluminum, LLC. Alcoa currently owns the land under the facility. The land
was leased to Longview Aluminum, LLC in February, 2001.

In 1974 Reynolds Metals Co. Longview Cable Plant installed a 1000-gallon underground
gasoline storage tank. The cable plant location is shown on Figure 1. In 1991 rather than
upgrade a 17-year-old tank to meet new regulatory requirements, Reynolds decided to
remove the tank. Removal began in November, 1991. When the tank was removed, a
small (approximately 1/16 inch) hole was noted. Soil and groundwater appeared to be

contaminated with gasoline.

Notification of the leaking underground gasoline storage tank was made to the
Department of Ecology (Ecology) as required by WAC 173-340, the Model Toxics
Control Act (MTCA). The notification was acknowledged by Ecology in a response
dated December 10, 1991, from Patricia L. Martin, LUST Site Manager, Toxic Cleanup
Program. Reynolds conducted an independent cleanup of the site. The details and results
of the independent cleanup are described in the following sections.

2.0 Purpose

Alcoa wishes to close this former UST site under Ecology’s Voluntary Cleanup Program.
Along with this Voluntary Cleanup Report, Alcoa is submitting the following documents
required under the Voluntary Cleanup Program.

e Voluntary Cleanup Program Application to Request Assistance
e Voluntary Cleanup Program Site Summary
e Voluntary Cleanup Program Terrestrial Ecological Evaluation Exclusion

There were a number of technical reports generated by Reynolds’ consultants during this
project. The reports done by Pacific Northern Geoscience during the period December 6,




1991 through October 4, 1993 were submitted to Ecology during that time period.
Ecology has requested that those documents not be resubmitted with this Voluntary
Cleanup Report. Those reports are referenced herein.

Consultant reports, relevant information from Alcoa project files, and lab reports not
already submitted to Ecology, are attached to this report.

This Voluntary Cleanup Report is divided into five sections. Section 3 summarizes the
investigation and cleanup that occurred as the tank was decommissioned. Section 4 is
divided into subsections that cover subsequent cleanup activities, remedial investigation,
feasibility study, and groundwater monitoring. Section 5 covers summary conclusions
and a recommendation for site closure.

3.0 Initial Investigation/Cleanup

The tank was transported to the Pacific Northern Environmental shop in Longview,
Washington where it was decommissioned. The sludge and residual liquid were
transported to a licensed facility for disposal. The tank was recycled as scrap metal.
Details of the initial removal and remediation are included in a report titled Underground
Storage Tank Decommissioning Site Assessment prepared by Pacific Northern
Environmental dated December 16, 1991. This report was submitted to Ms. Patricia
Martin at Ecology’ Southwest Regional Office and is in Ecology’s file for this site. The
information in this section is summarized from the 1991 report.

Following tank removal, soil with the appearance of petroleum contamination was
excavated. The soil was removed down to the soil/water interface. Soil was not
excavated horizontally outside the existing excavation. Soil samples were collected from
the walls of the excavation and from the soil stockpile. The samples were delivered to
Columbia Analytical Services in Kelso, Washington. The soil samples were analyzed
using Washington Method WTPH-HCID for hydrocarbons; EPA Method 5030/8020 for
benzene, toluene, ethylbenzene, and total xylenes (BTEX); and by EPA Method 7420 for
total lead. Samples which indicated that gasoline was present using Method WTPH-

HCID were further analyzed for gasoline by Washington Method WTPH-G. MTCA
Method A Cleanup Levels were exceeded for gasoline and BTEX in some samples.

On December 4, 1991 a water sample was taken from the excavation and analyzed using
EPA Method 7420 for total lead, EPA Methods 3550/8015 for total petroleum
hydrocarbons, and by EPA Methods 5030/8020 Modified for BTEX. The testing results
indicated that lead, gasoline, oil, benzene, toluene, and total xylenes were above
Ecology’s Method A Cleanup Levels for groundwater.

On December 9, 1991 additional soil was removed from the bottom and sides of the tank
excavation. Soil samples were then taken from the walls of the excavation and from the
soil stockpile. Using the above referenced methods for soils, laboratory testing of the soil
samples from the excavation walls showed concentrations of gasoline, benzene, toluene,

— REPTRU—




ethylbenzene, and total xylenes below Method A Cleanup Levels. Gasoline
concentrations in the stockpile soil samples exceeded Method A Cleanup Levels.

4.0 Soil and Groundwater Remediation

4.1 Initial Soil and Groundwater Removal

Beginning January 2, 1992 Pacific Northern GeoSciences conducted some additional soil
and groundwater cleanup in the tank excavation area. Those activities were described in
the Independent Interim Cleanup Status Report for Reynolds Metals Company, March
20, 1992. That report was prepared by Pacific Northern Environmental and submitted to
Ms. Patricia Martin at Ecology’s Southwest Regional Office. The March report describes
the site activities that are summarized in this subsection. The report is currently in
Ecology’s file for this site.

Following removal of the UST, soil impacted with petroleum hydrocarbons was observed
below the groundwater level in the tank excavation. On January 2, 1992 Pacific Northern
Environmental removed soil below the water surface until the soil with field detectable
hydrocarbon concentrations had been removed. A soil sample was taken from the soil
stockpile for laboratory testing. Soil was not sampled below the water surface in the
excavation. The gasoline concentration of the stockpile soil sample was above the
Method A Cleanup Level.

Following removal of the soil below the excavation water level, Pacific Northern
Environmental pumped the excavation dry on January 6, 1992 and again on January 15,
1992. Approximately 4500 gallons of water were removed. This material was collected
and disposed offsite by Cowlitz Clean Sweep.

The groundwater in the excavation was sampled on 1/6/92 and 1/15/92 following each
recharge. Analyses of both samples showed contaminants above Ecology’s Method A
Cleanup Levels. Pacific Northern Environmental then filled the excavation with pea

gravel and installed a 4-inch monitoring/extraction well (MW-1) in the excavation. This
was done as a contingency, to provide a potential groundwater recovery well, if needed.
Tacoma Pump and Drilling provided oversight of the well installation. Upon completion

of the well, a well diagram was constructed by Tacoma Pump and Drilling and submitted
to Ecology. On March 5, 1992 Pacific Northern Environmental developed and sampled
the well. Analytical results indicated a decrease in constituent concentrations compared
with earlier sampling events, but the concentrations still exceeded Ecology’s Method A
Cleanup Levels. The location of well MW-1 is shown on Figure 2.

The soil stockpile was covered with polyethylene sheeting. In June, 1992 the soil was
shipped to Oregon Hydrocarbon, Inc. for thermal treatment. Details of the offsite soil




treatment were provided in a June 16, 1992 letter to Ms. Patricia Martin of Ecology’s
Southwest Regional Office (Attachment A).

4.2 Installation of Groundwater Monitoring System

A groundwater monitoring system was installed at the site to determine the extent of
groundwater contamination beyond the former tank location. Five monitoring wells were
installed on October 13, 1992 (MW-2, MW-3, MW-4, MW-5, and MW-6). That work
was completed by Cascade Drilling Company, Woodinville, Washington. The well logs,
construction details, and water quality data described in this section are from the report
Preliminary Hvdrogeologic Assessment Reynolds Metals Co. Cable Plant Longview,
Washington (Pacific Northern Geoscience, January 4, 1993). That report was submitted
to Ms. Patricia Martin and is in Ecology files.

At each monitoring well boring location one soil sample was collected from the vadose
zone immediately above the watertable, and one groundwater sample was collected from
each of the six monitoring wells (including well MW-1 installed in the tank excavation).
The soil and groundwater samples were submitted for testing of total petroleum
hydrocarbons as gasoline (WTPH-G), BTEX by EPA method 5030/8020, and total lead
by EPA method 7421. Gasoline was detected in the soil from location MW-2 at a
concentration exceeding Ecology’s Method A Cleanup Level. Benzene was detected at
concentrations above cleanup levels in the soil samples from MW-2 and MW-3. The
total xylene cleanup concentration was exceeded for soil from MW-2. Toluene,
ethylbenzene, and lead were also detected in the soil at various locations but the
concentrations were below Method A Cleanup Levels.

Groundwater from well MW-2 exceeded the MTCA Method A TPH gasoline
concentration limit. The benzene MTCA Method A concentration limit was exceeded in
groundwater from wells MW-1, 2, 3, 4.. Other BTEX constituent concentrations
exceeded MTCA Method A limits in the groundwater samples from wells MW-2 and 3.

4.3 Remedial Investigation

Because the preliminary groundwater investigation showed that contamination extended

beyond the tank excavation, Reynolds Metals Co. began a focused remedial investigation
and feasibility study (RI/FS). The information in this subsection and subsection 4.4 is
summarized from the report Focused Remedial Investigation and Feasibility Study,
Reynolds Metals Cable Plant, Longview, Washington (Pacific Northern GeoScience,
October 14, 1993). That report is in Ecology files.

The purpose of the RI/FS was to develop sufficient information to select an appropriate
cleanup action to prevent further contamination of groundwater and soil. The RI focused
on characterizing the distribution and concentrations of petroleum constituents in soil and




groundwater. The FS focused on evaluation of alternative cleanup methods and selection
of an action that would protect human health and the environment.

The groundwater investigation described in subsection 4.2 was considered to be Phase 1
of the RI. Phase two was performed in March, 1993 and consisted of four additional soil
borings, three of which were completed as monitoring wells. These were labeled SB-1,

MW-7, MW-8, and MW-9.

The soil borings described in subsection 4.2 were located based on limited subsurface
information available from previous work at the site. They were located in a radial
pattern and in the apparent down-gradient direction from the former tank location. Soil
borings completed during the second phase were located to establish the horizontal extent
of contamination based on analytical data collected in phase one.

Results of soil analytical testing indicated that the zone of soil contamination was limited
to the area immediately downgradient and next to the former tank location, specifically
toward SB-1 and MW-2. The extent and volume of soil containing petroleum
hydrocarbons at concentrations exceeding MTCA cleanup standards was determined by
computer modeling, evaluation of soil quality data, and visual observations made while
conducting the investigation. Estimated volumes of contaminated soil were calculated by
contouring contaminant concentration data collected from the borings. Using an average
impacted soil thickness of 3 to 5 feet gave an estimated volume of 1082 to 1805 cubic
yards of soil exceeding MTCA cleanup standards.

A new round of groundwater samples was taken from the nine monitoring wells on
March 29, 1993. All groundwater samples were analyzed for total petroleum
hydrocarbons as gasoline (method WTPH-G), BTEX by EPA method 5030/8020, and
total lead by EPA method 7421. Both filtered and unfiltered samples were tested for total
lead. Concentrations exceeding MTCA Method A cleanup standards were found in
several of the monitoring wells. The highest concentrations were found at MW-2 and
MW-3. Benzene was the most detected volatile organic compound, and total lead was
identified in unfiltered samples but was not detected in the filtered samples. The
groundwater quality data are in Table 1.

4.4 Feasibility Study

The RI results showed that soil and groundwater concentrations near the former UST
exceeded MTCA Method A limits, triggering the need for a feasibility study.
Technologies considered for soil remediation included: 1) no action; 2) in-situ treatment
using soil vapor venting; 3) excavation and treatment by on-site or off-site thermal
desorption; 4) excavation and off-site landfill disposal; and 5) excavation and on-site
biological treatment. Groundwater treatment alternatives considered included: 1) no
action; 2) groundwater extraction and on-site treatment by activated carbon; and 3)
groundwater extraction and on-site treatment by air stripping.




Each alternative was evaluated individually considering the factors of; overall protection
of human health and the environment, compliance with ARARS, long term effectiveness,
long term performance, reduction of toxicity, mobility, or volume of waste, short term
effectiveness, implementability, and cost. Two integrated cleanup scenarios met all of
the criteria: 1) Contaminated soil excavation and on-site bioremediation, with monitored
natural attenuation of the groundwater contaminants; and 2) Contaminated soil
excavation and on-site bioremediation, with groundwater pump and treat. Integrated
cleanup scenario 1 was selected. This scenario was considered best because the source of
the contamination was located in relatively low permeability soils which would be
difficult to cleanup using vapor extraction. After removing the source, the groundwater
quality would improve through natural attenuation of the dissolved contaminants.
Ecology was notified that the soils would be excavated and biotreated onsite in a May 26,
1994 letter to Ms. Patricia Martin.

4.5 Integrated Remediation Program

Integrated remediation began in the summer of 1994. On July 18, 1994 additional asphalt
pavement was removed and shipped offsite for recycle. Concrete and overburden soils
were removed and stored on site. Over the next several days additional concrete and’
overburden were removed and the excavation of contaminated soils began.

The excavation was expanded as needed to follow gas odors. A photoionization detector
(PID) was used to detect gasoline contamination and trenches were dug outward from the
excavation to determine more precisely the extent of the contamination. The excavation
was expanded laterally to encompass the trenches where contamination was found, and
deepened to approximately 2 feet below water level. Monitoring wells MW-1, MW-2,
and MW-3 were removed and closed in the process. Excavation continued through
August 1, 1994. The final excavation boundary is shown on Figure 2. Soil samples were
obtained from the excavation walls on August 1, 1994 and analyzed for BTEX using
EPA Methods 5030/8020 and gasoline by method WIPH-G. BTEX and gasoline were
detected in soil samples from the north wall, but at concentrations below Ecology’s
Method A Cleanup Levels. The soil lab testing report is shown in Table 2 and included
in Attachment B.

After the confirmation sample testing results showed that Method A Cleanup Levels had
been achieved for the remaining soils (see Table 2), the excavation was backfilled. At
this point it was decided to install air sparging and vapor extraction (AS/VE) pipes in the
excavation backfill material as a contingency should Method A Cleanup Levels for
groundwater not be achievable using monitored natural attenuation. A hand drawing of
the AS/VE piping layout is shown in Attachment C. The piping was installed in beds of
gravel. The rest of the backfill consisted of clean sand, which was watered, compacted,
and installed in layers of approximately 12 inches. The excavation was covered with
plastic sheeting at a depth of 2 feet below original grade. This sheeting was installed to
provide a seal for the VE piping so that they would draw air from the underlying soil




rather than short circuit to the atmosphere. The sheeting was covered with sand and the
area finished with gravel. The excavation backfill completion date was August 17, 1994.

The excavated soil was placed in biological treatment cells (biocells). The biocells were
constructed of 10-mil plastic sheeting placed on top of 6 inches of clean sand. The cells
were surrounded with straw bales and the plastic sheeting was draped over the bales. The
contaminated soil was spread to a thickness of approximately 12 inches. The total area
covered was approximately 50,000 square feet, which equates to approximately 1850
cubic yards of contaminated soil. Water accumulated during the process or pumped from
the excavation was sprayed over the soil in the biocells to keep the soil moist and aid the
biotreatment process. The biocells were divided into seven grids for testing.

The seven biological treatment cell grids were labeled G1 through G7. The soil was kept
moist and rototilled on a regular basis. When the soil reached the condition where there
were no detectable gasoline odors, composite samples were taken from the grid(s) and
submitted to Columbia Analytical Services (CAS) for BTEX and gasoline testing. When
the concentrations fell below Model A Cleanup Levels, the upper six inches of treated
soil was skimmed off the cell and the remaining six-inch layer remained in treatment.
Biotreatment continued until late-September. On October 3, 1994 the analytical report
from CAS indicated that all of the soil in each grid met Method A Cleanup Levels with
all samples non-detect (ND) for both BTEX and gasoline. The confirmation soil quality
data are in the lab reports in Attachment D and are shown in Table 3. The treated soil was
used as general fill on site. '

4.6 Post Remediation Groundwater and Surface Water Monitoring

In late 1994, EMCON Northwest, Inc. was hired to monitor groundwater quality and
evaluate shallow groundwater conditions near the former UST. Emcon conducted
quarterly sampling of monitoring wells MW- 4 through 9, including hydrology
monitoring. The groundwater quality data are in Table 1. Groundwater samples were
analyzed for BTEX by EPA Method 5030A/8020 and for gasoline by Method WTPH-G.
The data are in the 1995 Annual Groundwater Monitoring Report (EMCON Northwest,
January 25, 1996), located in Attachment E.

The data in the 1995 annual report showed that toluene, ethylbenzene, total xylenes, and

gasoline were not detected in any of the samples from any of the wells at concentrations
above the method reporting limits (MRLs). Benzene was detected in samples from MW-
4, MW-6, and MW-7. The groundwater flow direction beneath the site was found to be
consistently south-southwest. The benzene water quality data and watertable contours for
December 1995 are shown on Figure 2.

Groundwater sampling continued quarterly until 1997. Documentation of the final
groundwater monitoring is included in Attachment G: Groundwater Monitoring Report,
Reynolds Cable Plant dated January 14, 1998. For each of the 1996 and 1997 sampling
events toluene, ethylbenzene, total xylenes, and gasoline continued to be below MRLs.




Following the 1994 removal of the gasoline impacted soils, the groundwater benzene
concentrations in wells MW-4, 6, and 7 rapidly declined, as shown on Table 1.

The 1995 and early 1996 water quality data show a consistent decrease in benzene
concentrations. For the June 21, 1996 sampling event, the benzene concentration in MW-
4 was below the MRL, 1.3 pg/l in MW-6, and 4.3 ug/l in MW-7. Benzene concentrations
for the December 13, 1996 sampling event were below MRLs for all site wells. Benzene
concentrations in MW-7 remained below the MRL when this well was resampled on
April 9, 1997. The benzene water quality data and watertable contours for December
1996 are shown on Figure 3. These data show that the plan to remediate the groundwater
contamination using a combination of source soil removal and monitored natural
attenuation was successful.

The site is located within a heavy industrial zoned facility and the shallow groundwater
discharges into a surface water drainage ditch located approximately 100 feet southwest
and downgradient of MW-7. This ditch was monitored by NPDES permit #WA000039-6
as outfall 009. The lab reports of priority pollutant VOC and total metals testing of ditch
water samples taken at outfall 009 from March, 1995 to March, 1998 are shown in
Attachment F. Those data show no dectections for VOCs and no dectections for lead
during the period of the cleanup.

5.0 | Summary and Closure Recommendation

Gasoline contamination found during the 1991 decommissioning of the 1000-gallon
underground gasoline tank at the Reynolds Metals Co. Longview Cable Plant confirmed
that a release of gasoline had occurred. Analyses of soil samples taken from the initial
excavation showed contaminant concentrations above MTCA Method A Cleanup Levels.
Additional contaminated soil was removed and biotreated onsite between late-1991 and
October, 1994. The remaining soils in the excavation met MTCA Method A Cleanup
Levels. Monitoring data show that natural attenuation has resulted in groundwater
quality that meets MTCA Method A cleanup levels. Annual NPDES surface water
quality data indicate that groundwater contamination did not impact the water quality in
the ditch downgradient of the former UST location. Impacted soil and groundwater near
the former gasoline UST have been successfully cleaned up and no further action is
required.
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TABLE 1

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 1 of 4
Benzene® Toluene® Ethylbenzene® Total Xylenes® TPH as Gasoline®
Well Number Date Sampled (hg/L) (pg/L) (ng/L) (ng/L) (ng/L)
MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-1 10/19/92 2 29 9 550
3/11/93 1 ND 10 ND 190
Well abandoned on July 28, 1994.
MW-2 10/19/92 46 136 222 1910
3/11/93 41 200 271 2100
Well abandoned on Jul '
MW-3 10/19/92 7. 28 15 738
3/11/92 15.0 49.0 114.0 1400
Well abandoned on July 28, 1994. '
MW-4 10/19/92 55 ND ND 1 ND
3/11/93 ND ND ND ND
3/27195 ND ND ND ND
(Duplicate) 3/27/95 ND ND ND ND
6/29/95 ND* ND¢ ND* ND
9/15/95 64.4 ND ND ND ND
(Duplicate) 9/15/95 66.6 ND ND ND ND
12/15/95 9.7 ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 ND ND ND ND ND
9/24/96 NS NS NS NS NS
12/1396 ND ND ND ND ND
4/9/97 NS NS NS NS NS

B\LADATAVW133-REYWI\MACE-LR.508-98%ap:1

40133-001.007

Rev. 0, 1/14/98



TABLE 1

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 2 of 4
Benzene® Toluene® Ethylbenzene® Total Xylenes® TPH as Gasoline®

Well Number Date Sampled (ng/L) (ng/L) (pg/L) (ng/L) (ng/L)

MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-5 10/19/92 ND 2 1 7 ND
3/11/93 ND ND ND ND ND
3/27/95 ND ND ND ND ND
6/29/95 NS NS NS NS NS
9/15/95 ND ND ND ND ND
12/15/95 ND ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 NS NS NS NS NS
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
MW-6 10/19/92 ND ND ND ND ND
' 3/11/93 ND ND ND ND ND
3/27/95 ND ND ND ND ND
6/29/95 ND ND ND ND ND
9/15/95 1.0 ND ND ND ND
12/15/95 3.0 ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 1.3 ND ND ND ND
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS

B\LADATAW133-REY\0) \MACE-LR.508-98\sap: 1

40133-001.007

Rev. 0, 1/14/982



TABLE 1

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 3 of 4
Benzene® Toluene® Ethylbenzene" Total Xylenes® TPH as Gasoline®
Well Number Date Sampled (ng/L) (ng/L) (ng/L) (ng/L) (ng/l)
MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-7 3/1193 ND ND ND ND
32795 ND ND ND ND
6/29/95 ND* ND¢ ND¢ ND
(Duplicate) 6/29/95 ND? ND! ND? ND
9/15/95 60.5 ND ND ND ND
12/15/95 ND ND ND ND
(Duplicate) 12/15/95 ND ND ND ND
3/28/96 ND ND ND ND
6/2196 ND ND ND ND
9/2496 . ND ND ND ND
12/13/96 ND ND ND ND ND
4/09/97 ND ND ND ND ND
MW-8 3/1193 ND ND ND ND ND
327095 ND ND ND ND ND
6/29/95 ND ND ND ND ND
9/15/95 ND ND ND ND ND
12/15/95 ND ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/%6 NS NS NS NS NS
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS

BALADATAM133-REY\0 \MACE-LR.508-98sap:1

40133-001.007

Rev. 0, 1/14/983



TABLE 1

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Shaded values exceed MTCA Method B Cleanup levels.
BTEX by USEPA Method 5030 A/8020,
Total petroleum hydrocarbons as gasoline by Ecology Method WTPH-G.
Chapter 173-340 WAC, ““The Model Toxics Control Act Cleanup Regulations, Method B Cleanup Levels.” Amended Januacy 1996. Cleanup levels based on protection of surface water, Includes
federal water quality criteriato protect humans eating aquatic organisms (WQA, 40 CFR 131.36),
There are no Method B cleanup levels based on protection of surface water for total xylenes and dissolved lead.

Ecology, 1987. Discharges containing oil and grease of mineral origin. Water Quality 9, September.
BTEX by USEPA Method 8260. )

Page 4 of 4
Benzene® Toluene* Ethylbenzene* Total Xylenes® TPH as Gasoline’
Well Number Date Sampled (ng/l) (ng/l) (ng/L) (ug/L) (ng/L)
MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-9 3/11/95 ND ND ND ND ND
-3/27/95 ND ND ND ND ND
6/29/95 NS NS NS NS NS
9/15/95 ND ND ND ND ND
12/15/95 NS NS NS NS NS
3/28/96 NA NA NA NA NA
6/21/96 NS NS NS NS NS
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
NOTE: ND = Notdetected at or above laboratory method reporting limit.
NS = Notsampled
NA = Notanalyzed for particular analyte.
pug/L = Micrograms per liter (parts per billion).

BALADATAV133-REY\O \MACE-LR.508-98\sap:1

40133-001.007

Rev. 0, 1/14/984
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report _ P ~

Clicnt: EMCON Northwest _ ' Dite Ct;llected: Lo 8194
Project:” Ostrander/Reynolds/#0542-002.01 : - Date Recetved: . . 8/1/94
Sample Matrix: Seil . , Date Extracted: . 8/5/94
: ' Date Analyzed: 8/6/94

TABLE 2 Service Request:  K944608

Gasolinc Range Organics
Total Petroleum Hydrocarbons as Gasoline
Washington DOE mcthod WTPH-G

Units: mg/Kg (ppm)

Sample Name Lab Code ' MRL Result
South Wall-1-4.5 K944608-001 5 47(a)
South Wall-3-4.5 , K944608-002 5 <10(b)
East Wall-14.5 K544608-003 5 <10(b)
North Wall-1-4.5 K944608-004 ] <10(b)
North Wall-2<4.5 K944608-005 5 34.
West Wall-14.5 K944608-006 5 <10(b)
5 ND

Method Blarik K940805-5B

< k#wud;, Level 100

a - Quantified as gasoline. The sample contained components that eluted in the gasolme randc but the
chromatogram did not match the typical gasoline fingerprint. :
b MRL is ¢levated because of the low percent solids in the sample as received.

Appraoved By

SUCEG LS T
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COLUMBIA ANALYTICAL SERVICES, INC.

8/1/94
. 8/1/94
. 8/5/94
- K944608

Analytical Report
Cliewt: ©  EMCON Northwest | Dite Collected:
Project:: ¢ Ostrander/Reynolds#0542-002.01 - : : Date Received: -
Sample Matrix: Soil _ _ Date Extracted:
o ' ‘ . Service Request:
TABLE 2
- BTEX
EPA Methods 5030/8020
Ethyl-  Total
Analyte: Benzene Toluehe Dbenzene Xyleues
' Unirs: mg/kg(ppm) mg/kg(ppm) mg/kg(ppm) me/kelppm)
Method Reporting Limit: 0.05 0.1 0.1 0.1 '
Lo ) Date
Sample Name Lab Code Analyzed
South Wall-1-4.5 <> K944608-001  8/6/94 <0.1(2) <0.2@) <02 <0.2(a)
South Wall-2-4.5 :& K944608-002  8/6/94 <0.1(2) <02(2) <0.2(2) <0.2(2)
East Wall-14.5 ¢ K944608-003  8/6/94 <0.1(a) <02(a) <02()) <0.2(a)
North Wall-] 4.5 nol K944608-004 8/6/94 <0.1(@) <0.2(a). <0.2(a) <0.2(2)
North Wall~‘;-4.5 NE K944608-005 8/6/94 0.1 <0.2(a) 0.4 L2
West Wa']l-l;—#.S w K944608-006 8/6/94 <0.1(a) <0.2(a) <0.2(a) <0.2(2)
Method Blank K940305-SB 8/6/94 ND ND ND ND
' 2.0
!

a ~© MRLis elevated becavse of the low percent solids in the sample as received.

Approved By

S4S05B X188




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Reynolds Metals Company Service Request: K944825
Project: Reynolds Cable Plant Date Collected: 8/10/94
Sample Matrix: Soil Date Received: 8/10/94
: Date Extracted: 8/15/94
Date Analyzed: 8/16,18/94
TABLE 3
BTEX
EPA Methods 5030/8020
mg/Kg (ppm)
Dry Weight Basis
Analyte:  Benzene Toluene Ethylbenzene Total Xylenes
Method Reporting Limit: 0.05 0.1 0.1 0.1
Sample Name Lab Code
G1-810 14 " K944825-001 ND ND ND ND
G2-310 K944825-002 ND ND ND ND
G3-810 K944825-003 ND ND ND ND
G4-810 K944825-004 ND ND ND ND
G5-810 K944825-005 ND ND ND ND
Method Blank K940815-SB ND ND ND ND
Approved By: M m Date: y /94{ /7 (/{
4A/061694 / /
K944825.XLS - 4A 824/94 P age 10f5 : Page No.:

00604
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Client:
Project:
Sample Matrix:

Sample Name
"? [ X
G1-810
G2-810
G3-810
G4-810
G5-810
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Reynolds Metals Company Date Collected:
Reynolds Cable Plant Date Received:
Soil Date Extracted:

Date Analyzed:
Work Order No.:

TABLE 3

Total Petroleum Hydrocarbons as Gasoline
Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

Lab Code MRL

K944825-001
K944825-002
K944825-003
K944825-004
K944825-005
K940815-SB

Moo oo;m

08/10/94
08/10/94
08/15/94
08/16,18/94
K944825

Result

ND
ND
ND
ND
ND
ND

approved by__ b Qﬁ?xwéur ete %\5/@"

e

Page 2 of 5
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Client:
Project:
Sample Matrix:

Sample Name

[]
G6-820 1o
G7-829
Method Blank

BT R T e

COLUMBIA ANALYTICAL SERVICES, INC.

- Analytical Report
Reynolds Metals Company Service Request: K945245
Reynolds Cable Plant Date Collected: 8/29/94
Soil Date Received: 8/29/94
Date Extracted: 8/31/94
TABLE 3 Date Analyzed: 8/31,9/1/94

BTEX and Total Petroleum Hydrocarbons (TPH) as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Units: mg/Kg (ppm)

Dry Weight Basis
Total
Analyte: Benzene Toluene  Ethylbenzene  Xylenes

Method Reporting Limit: 0.05 0.1 0.1 0.1

Lab Code

K945245-001 ND ND ND ND

K945245-002 ND ND ND ND

K940831-SB ND ND ND ND

5A/0616594
5245GBTX XLS - 5A 9/7/94

Approved By: \EE()U(«\J;L M Date: "I{/ g T/ 9?/

Page 3 of 5

0003

TPH as
Gasoline
5

Page No.:




Client:
Project:
Sample Matrix:

A A b ke bt n e e e ¢ e VAT T A R T A R e R IR S0 L ) L B e e e

COLUMBIA ANALYTICAL SERVICES, INC.

~ Analytical Report

Reynolds Metals Company Service Request: K945760
Reynolds Cable Plant Date Collected: 9/21/94
Soil Date Received: 9/21/94
Date Extracted: 9/21/94
TABLE 3 Date Analyzed: 9/22,23/94

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Units: mg/Kg (ppm)

S P

Dry Weight Basis
Total TPH as
Analyte: Benzene Toluene  Ethylbenzene  Xylenes Gasoline
Method Reporting Limit: 0.0.5 0.1 0.1 0.1 5

Sample Name Lab Code

Gly &—t2" K945760-001 ND ND ND ND ND
G2-9 K945760-002 ND ND ND ND ND
G3-9 K945760-003 ND ND ND ND ND
G4-9 K945760-004 ND ND ND ND ND
G5-9 K945760-005 ND ND ND ND ND
Method Blank K940921-SB ND ND ND ND ND
Approved By: Date: Cij 23 /4 "/
5A/061694 [ 7 ‘

5760PHC.JW1 - SA 9/29/9 Page No.:

Page 4 of 5 00603
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Reynolds Metals Company Service Request: K945844
Project: Reynolds Metals Co. Cable Plant Date Collected: 9/23/94
Sample Matrix: Soil Date Received: 9/23/94
Date Extracted: 9/26/94
TABLE 3 Date Analyzed: 9/27/94
BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G
Units: mg/Kg (ppm)
Dry Weight Basis
Total TPH as
Analyte: Benzene Toluene  Ethylbenzene  Xylenes Gasoline
Method Reporting Limit: 0.05 0.1 0.1 0.1 5
Sample Name Lab Code
LX)
G6-923 G —iz2 K945844-001 ND ND ND ND ND
G7-923 K945844-002 ND ND ND ND ND
Method Blank K940926-SB ND ND ND ND ND
Approved By:/‘\,\ T — Date: /O / 3/ 1Y
s [ ’
5A/061694 / )
SB44GBTX.XLS - 5A 10/3/9. Page 50f5 Page No.:
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CABLE PLANT BUILDING
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CABLE PLANT BUILDING
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Pacific Northern Environmental E

dba Petroleum Services Unlimited

June 16, 1992

Ms. Patricia Martin
Southwest Region Office
7272 Cleanwater lane, LU-11
Olympia, WA 08504-6811

RE: Reynolds Metals Company, Longview, Washington, UST I.D. Number 002452

Dear Ms. Martin:

Pacific Northern Environmental (PNE) has conducted independent interim cleanup of soil
at the Reynolds Metals Company site referred to above. A report dated March 20, 1992
was submitted to your office outlining site progress. Approximately 100 cubic yards of
gasoline contaminated soil was stockpiled on site. Prior laboratory analyses indicted that
stockpiled soil contains levels of gasoline above Method A Cleanup Levels as outlined in
Chapter 173-340-740 of the Washington Administrative Codes.

On June 9, 1992, a registered site assessor from PNE was at the project site to observe and-
document gasoline contaminated scil being loaded onto trucks. The socil was transported
to Oregon Hydrocarbons, Inc. of Portland, Oregon for treatment. The soil was treated in
a rotary thermal desorption wunit. The soil was sampled subsequent to treatment and
submitted for laboratory analysis. PNE will forward a copy of the laboratory analytical

results to you upon our receipt.

Gasoline and BTEX contamination above groundwater Method A Cleanup Levels was

observed in previous analytical testing of groundwater at the project site. PNE is working

MAIN OFFICE BRANCH OFFICE
1081 Columbia Boulevard » Longview, Washington 98632 7900 NW St. Helens Road * Portland, Oregon 97210
(206) 423-2245 FAX (206) 423-2272 (503) 285-7819 FAX (503) 285-7826




with Reynolds Metals Company to investigate the project site. PNE will update FEcology

as the site investigation progresses.

If you have any questions or require further information, please do not hesitate to call me

at (503) 285-7819.
Sincerely,

PACIFIC NORTHERN ENVIRONMENTAL

Environmental Engineer

ce: Tim Mace / Reynolds Metals Company

JAS/c:\letters\reynsoil. wp



Pacific Northern Environmental

dba Petroleum Services Unlimited

July 27, 1992

Patricia Martin

Southwest Regional Office
7272 Cleanwater Lane, LU-11
Olympia, WA 98504-6811

Subject: Analytical Results of Treated Soil at Reynolds Metals Company of Longview,
Washington.

Dear Ms. Martin:

The purpose of this letter is to verify the treatment of petroleum contaminated soil
generated at the subject site. Pacific Northern Environmental (PNE), on behalf of its client,
Reynolds Metals Company, presents analytical results of soil treated at Oregon
Hydrocarbon, Inc. (OHI). The petroleum contaminated soil was generated at the Reynolds
Metals Company UST site.

Analytical results indicate that petroleum hydrocarbons were not detected in soil samples

collected from the treated soil. The attached letter from OHI describes the analyses and
includes the associated laboratory data sheets.

If you have any questions or require further information, please feel free to contact me at
(503) 240-3478.
Sincerely,

PACIFIC NORTHERN ENVIRONMENTAL

o % . | //0“7“"’/{7’ é)f//’”v/%

oséph A. Sturza Wayne K1. Coppel
Environmental Engineer Portland Branch Manager
enclosures

cc: Tim Mace / Reynolds Metals Company

JAS/C\letters\ryndoea.wp
MAIN OFFICE BRANCH OFFICE
1081 Columbia Boulevard » Longview, Washington 98632 7900 NW St. Helens Road « Portland, Oregon 97210

(206) 423-2245 FAX (206) 423-2272 (503) 285-7819 FAX (503) 285-7826



OREGON HYDROCARBON, INC.

9333 NORTH HARBORGATE STREET » P.0. BOX 83685 PORTLAND, OR 97283 (503) 735-9525 FAX (503) 240-1712

EGEIVIE
July 13, 1992 J.l. 27m

REYNOLDS METALS CO.
P.0. BOX 1238
LONGVIEW, WA 98632

Dear Mr. MACE,

This letter is to certify that all contaminated soil shipped
to Oregon Hydrocarbon, Inc. on Bill of Lading number(s) W2BVT-~1
through W2BVT-7 have been thermally treated. )

Analysis of the treated soil was conducted by an
independent laboratory using Oregon DEQ TPH-HCID test. The
enclosed certificate of analysis shows total petroleum
hydrocarbon (TPH) in milligrams per kilogram (mg/kg), which
approximates parts per million.

As determined by the Oregon Department of Environmental
Quality, the Oregon action level for hydrocarbon contaminated
soil 1is 4@ mg/kg TPH for gasoline and 100 mg/kg TPH for diesel
and other heavier chains of hydrocarbons. Any soil contaminated
with hydrocarbons below these state levels 1is considered
environmentally safe. The Oregon Hydrocarbon Inc. standard of
treatment consistently exceeds Oregon’'s state action level.

We thank vyou for this opportunity to be of service to you.
Should you have any further questions, please feel free to call
me at any time.

Sincerely,

Lo -
General Manager

enclosure



"ANALYSIS REPORT

- M-~

Myron Banek

Oragon Hydrocarbon, Inc,
P.0. Box 83686
Portland OR 87283

Sample Type - Soll

AMT=ST

Date Rovised: 7/13/92
Date Raceoivad: 6/24/92
Date Analyzad: 6/24/92
Data Reported: 6/25/92

Job Number; 17803-4

Page 1 of 1

Anslysis - TPH-HCID

AmTest Inc.

Professionat

Anstytics|
Bervioss

8206 5.W. Nimbus
Begvarton. OR
2008

Tul: 603 292 0B84

Lab Number Client |dentification Resuits
Gasoaling Digsal Qther* Surrogata**
% Recovery
17603 12-W2BVTO02BWFO02BUF ND ND ND - /117
17604 13-02BQT ND ND ND 817114
Lab Blank 6/24/92 ND ND ND 80/81

Dataction Limits: Gasoline - 20 mg/Kp; Diesel - 50 mg/Kyg

*Higher bolling petroleum products

* *Trifluorotoluens/p-tarphany!

Reported By

QA Check_#/

ND = None Detected

reg Bolt

Laboratory Manager
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AUG-@8-1984 @7:26 FROM CAS - EMCON KELSO P. 82
COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: EMCON Northwest Date Collected:  8/1/94
Project:: Ostrander/Reynolds/#0542-002.01 Date Received: - 8/1/94
Sample Matrix: Soil Date Extracted: . 8/5/94
Lo . Service Request: -~ K944608
EPA Methods 5030/8020
Ethyl-  Total
Analyte: Benzene Toluene benzene Xylenes
Units: mg/kg(ppm) mg/kg(ppm) mg/kg(ppm) mg/kg(ppm)
Method Reporting Limit: 0.05 0.1 0.1 0.1 ‘
: : ) Date '
Sample Name Lab Code Analyzed
South Wall-1-45 s+ K944608-001  8/6/94 <0.1() <020 <02@)  <0.2(a)
South Wall-2-4.5 = K944608-002  8/6/94 <0.1(a) <0.2(a) <0.2(a) <0.2(a)
East Wall-14.5 & K944608-003  8/6/94 <0.1(z) <0.2(a) <02() <0.2(a)
North Wall-1-4.5 - nw. K$44608-004 8/6/94 <0.1(a) <O.2(a)_ <0.2(a) <0.2(2)
North Wall-24.5 r& K944608-005  8/6/94 0.1 <02(a) 0.4 )
West Wall-1:4.5  w K544608-006 8/6/94 <0.1(a) <0.2(a) <0.2(2) <0.2(a)
Method BIank K940305-SB 8/6/94 ND ND ND ND
P | 2.0
Cleavap 0.5 40 2.0 2
o
a MRL is elevated because of the low percent solids in the sample as received.
Approved By
Page Na:

55038, XL 58794



AUG-8B—-1994

i

Clicnt: I
Project: !
Sample Matrix:

Sample ﬁme

South Wall-1-4.5
South Wall-2-4.5
East Wall-14.5
North Wall-]-4.5
North Wall-2-4.5
West Wall-1-4.5
Method Blank

Approved By

g7:26 FROM CRS T0
COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
EMCON Northwest
Ostrander/Reynolds/#0542-002.01
Soil
Surrogatc Recovery Summary
BTEX
EPA Methods 5030/8020
Spike Level
Lab Cade - Units: pg/L (ppb)
K944608-001 37
K944608-002 46
K944608-003 4.2
K944608-004 3.7
K944608-005 3.8
K944608-006 38
K940805-SB 25

CAS Acceptance Limits:

Outside of acceptance limits due to matrix affects.

Date

S} 2BR LSRR

EMCON KELSOD P.B3

Date Coliected:

Date Received: -
Date Extracted:

Date Anslyzed: °
Service Request:

Percent Recovery

8/1/94
8/1/94
8/5/94
8/6/94

K944608

4-Bromofluorobenzcne

75
71
60
66
67

52(a)
87

59-137

PageNo.:



s

HUL~-Wd—1994

Client: '

Project: :

ae: 27 FROM CARS

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

EMCON Northwest
Ostrander/Reynolds/#0542-002.01

Sample Matrix: Soil

Sample Name

South Wall-14.5
South Wall-2-4.5
East Wall-1-4.5
North Wall-1-4.5
North Wall-24.5
West Wall-14.3
Method Blank

Gasolinc Range Organics
Total Petroleum Hydrocarbons as Gasoline

10

Washington DOE mcthod WTPH-G

Units; mg/Kg (ppm)

Lab Code

K944608-001
K944608-002
K944608-003
K944608-004
K944608-005
K944608-006
K940805-SB

< \Q%m,\} \evé\

Approved By

:

W W W o

W

EMCON KELSO

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Service Request:

Result

47(a)
<10(b)
<10(b)
<10(b)

34
<10(b)

10¢

P.24

/1/94
8/1/94
8/5/94
8/6/94
K944608

Quantified as gasoline. The sample contained components that eluted in the gasoline range, but the
chromatogram did not match the typical gasoline fingerprint.
MRL is elevated because of the Jow percent solids in the sample as received.

Date

SSRGS

PageNo.!



AUG-B8-1894 B7:27 FROM CAS

COLUMBIA ANALYTICAL SERVICES, INC.

TO

QA/QC Report

Client: - EMCON Northwest
Project: . Ostrander/Reynolds/#0542-002.01
Sample Matrix: Soil

Surrogaic Recovery Summary

Total Petroleum Hydrocarbons as Gasoline
Washington DOE method WIPH:-G
Spike Level
Sample Name Lab Code Units: mg/Kg (ppm)
South Wall-1-4.5 K944608-001 3.7
South Wall-2-4.5 K944608-002 46
East Wall-1-4.5 K944608-003 42
North Wall-14.5 K944608-004 3.7
North Wall-2-4.5 K944608-005 38
West Wall-1-4.5 K944608-006 3.8
Method Blank K9408035-SB 25
CAS Acceptance Limits:

Approved By Date

S4508GR XLSA/T94

EMCON KELSO  P.@5

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

8/1/94
8/1/94
8/5/94
8/6/94

Service Request: = K944608

Perceat Recovery
4-Bromofluorcbenzenc

87
78
64
76
81
57
94

52-140

Page N
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Analytical
Serviceg~

August 24, 1994 Service Request No.: K944825

Tim Mace

Reynolds Metals Company
Reduction Plant

4029 Industrial Way

P. O. Box 999

Longview, WA 98632

Re:  Reynolds Cable Plant Project

Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on August 10, 1994.
Preliminary results were transmitted via facsimile on August 23, 1994. For your reference,
these analyses have been assigned our service request number K944825.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 2358.

Respectfully submitted,

Columbia Analytical Services, Inc.

Lynda A. Huckestein

Project Chemist
LAH/sam Page 1 of q

-
-~

1317 South 13th Avenue ¢ P.O.Box 479 e Kelso, Washington 98626 ¢ Telephone 206/577-7222 ¢ Fax 206/636-1068



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons

acronlst.1j/06/09/93 U 0 O O 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Reynolds Metals Company Date Received: 08/10/94

Project: Reynolds Cable Piant Date Analyzed: 08/16/94

Sample Matrix: Soil Work Order No.: K944825
Solids, Total

EPA Method Modified 160.3
Percent (%)

Sample Name Lab Code Result
G1-810 K944825-001 82.7
G2-810 K944825-002 74.8
G3-810 K944825-003 76.6
G4-810 K944825-004 83.3
G5-810 K944825-005 83.5
Gb-810 K944825-005Dup 85.5

00003

poprovea by Ot W«w %/a;/%



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Reynolds Metals Company Service Request: K944825
Project: Reynolds Cable Plant Date Collected: 8/10/94
Sample Matrix: Soil Date Received: 8/10/94

Date Extracted: 8/15/94

Date Analyzed: 8/16,18/94

BTEX
EPA Methods 5030/8020
mg/Kg (ppm)
Dry Weight Basis
Analyte:  Benzene Toluene  Ethylbenzene Total Xylenes
Method Reporting Limit: 0.05 0.1 0.1 0.1

Sample Name Lab Code
G1-810 K944825-001 ND ND ND ND
G2-810 K944825-002 ND ND ND ND
G3-810 K944825-003 ND ND ND ND
G4-810 K944825-004 ND ND ND ND
G5-810 K944825-005 ND ND ND ND
Method Blank K940815-SB ND ND ND ND
Approved By: %ﬂ Date: 5/ /94'/ /? b’
JNOG;S:LSZS.)G‘S -4A 8/24/94 / / / Page No.:

00604



Client:
Project:

Sample Matrix:

Sample Name

G1-810
G2-810
G3-810
G4-810
G5-810
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Reynolds Metals Company Date Collected:

Reynolds Cable Plant Date Received:

Soil Date Extracted:
Date Analyzed:
Work Order No.:

Total Petroleum Hydrocarbons as Gasoline
Washington DOE Method WTPH-G
mg/Kg (ppm)

Dry Weight Basis

Lab Code MRL

K944825-001
K944825-002
K944825-003

K944825-004
K944825-005
K940815-SB

g oo,

Approved by Ml{ W

e 1
/7

08/10/94
08/10/94
08/15/94
08/16,18/94
K944825

Result

ND
ND
ND
ND
ND
ND

000605



APPENDIX A

LABORATORY QC RESULTS
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Client:
Project:

Sample Matrix:

Sample Name

G1-810
G2-810
G3-810
G4-810
G5-810
Method Blank

QA/QC Report

Reynolds Metals Company
Reynolds Cable Plant

Soil

Surrogate Recovery Summyary

COLUMBIA ANALYTICAL SERVICES, INC.

Date Collected:

Date Received:

Date Extracted:

Date Analyzed:

Work Order No.:

Total Petroleum Hydrocarbons as Gasoline

Washington DOE Method WTPH-G

Lab Code

K944825-001
K944825-002
K944825-003
K944825-004
K944825-005
K940815-SB

Spike Level
#g/L (ppb)

62
62
62
62
62
62

CAS Acceptance Criteria

08/10/94
08/10/94
08/15/84
08/16,18/94
K944825

Percent Recovery
4-Bromofluorobenzene

svoroves v N M 6;/27/%

79
74
80
81
86
107

52-140

GOGOY



Client:
Project:

Sample Matrix:

Sample Name

G1-810
G2-810
G3-810
G4-810
G5-810
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Reynolds Metals Company

Reynolds Cable Plant Date Received:

Soil Date Extracted:

Date Analyzed:

Work Order No.:

Surrogate Recovery Summary
BTEX
EPA Methods 5030/8020

Lab Code Spike Level
g/l (ppb)
K944825-001 62
K944825-002 62
K944825-003 62
K944825-004 62
K944825-005 62
K940815-SB 62

CAS Acceptance Criteria

Date Collected:

Approved by M‘J W\/‘
/

08/10/94
08/10/94
08/15/94
08/16,18/94
K944825

Percent Recovery
4-Bromofluorobenzene

70
66
74
72
75
92

538-137

Date é;/”/’”‘ 00005
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CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

1317 South 13h Ave. » Kelso, WABB626 » (206)577-7222, FAX (206) 5361068 owe_8-/O-9H  mee__ [ o/
‘PROJECT NAM MQ ﬁuxt ANALYSIS REQUESTED d
PROJECT MNGR__— Ty R\ MGA‘CP 0 g c_5
companvaooress <1029 Twduof r'fovo \ay iﬁ i@ & g jD &8 & 'é’ 3
Lavequiew WA 98432 & s ""'§ g f; F ;g N
S o 36 B288 | § | S5 wzi) /58 | 518
> 2| R30S [foS8sY [ 58 | [odl 6§
SAMPLERSSGNATURE___ 7 1 K., Y’Hw % f 535{,5 é?“’-‘?gﬁ D;j 2 /) 5 &
SAm;.LE DATE | TIME Ll.?f ?JAAI"I%)E = g £ *%'? “8; 'g‘f ~d Q; £ ~§V ¥y ég ig;g ,? g REMARIS
Gl—8I10  |ena janpl kers-1 | Sl || X
G- 210 I ERTY 2 . Dl
G- 810 v f'.‘ﬂfx\ 5 S K b
4~ A&lo I RSN 4 S R PN
G5~ ]10 v i s LSS IS A
RELINQUISHED BY: T~~~ __RECEIED BY: TURNAROUND REQUIREMENTS: | REPORT REQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
Soios “Téio ) \)/0’ SN W ash X sday X 1. Routhe fapor PO. % 5819 WA | shiopig vir
T 1 Mace _7’55“/ Gk he —— Standard (- 10-15 woiingdays) |___ It Report (inchedes DUPMS,  |BA o: o\ Shipping
Primed mm c p?”d;',m'g ‘ ——— Provide Verbal Prefminary Rasults 2‘3%.5’.,’?;%;".5)“‘“"" Condtion:
T e
DawTime Danfiime 7 777 Requesied Report Date — N.CLP Deiverable Rapor N KI4-4925
RELINQUISHED BY: RECEIVED BY: SPECIAL INSTRUCTIONS/COMMENTS:
Signature Signature
Printed Name Printed Name
Fim Fim
Date/Time Date/Time

DISTRIBUTION:  WHITE - retum to originator; YELLOW-lab; PINK - retained by onginator



Columbia
Analytical
/Serviceg

September 7, 1994 Service Request No.: K945245

Tim Mace

Reynolds Metals Company
Reduction Plant

4029 Industrial Way

P. O. Box 999

Longview, WA 98632

Re:  Reynolds Cable Plant Project

Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on August 29, 1994.
Preliminary results were transmitted via facsimile on September 6, 1994. For your reference,
these analyses have been assigned our service request number K945245.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.

Respectfully submitted,
Columbia Analytical Services, Inc.

B

Lynda A. Huckestein
Project Chemist

LAH/ir Page 1 of 5

1317 South 13th Avenue & PO.Box 479 ¢ Kelso, Washington 98626 o Telephone 206/577-7222 ° Fax 206/636-1068



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons

OO0
acronlst. [j/06/09/93 {} P, {J nz



Client:
Project:

Sample Matrix:

Sample Name
G6-829

G7-829
Method Blank

Approved By:

Reynolds Metals Company

COLUMBIA ANALYTICAL SERVICES, INC.

Reynolds Cable Plant

Soil

Analytical Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

BTEX and Total Petroleurmn Hydrocarbons (TPH) as Gasoline

EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Analyte:
Method Reporting Limit:

Lab Code

K9545245-001
K945245-002
K940831-SB

Units: mg/Kg (ppm)
Dry Weight Basis

Benzene

Toluene
0.05 0.1

Ethylbenzene

0.1

K945245
8/29/94
8/29/94
8/31/94
8/31,9/1/94

Total
Xylenes
0.1

Date: ‘?/? /‘/9/

SA/061694

5245GBTX.XLS - 5A 9/7/94

G003

TPH as
Gasoline
5

Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Reynolds Metals Company ' Service Request: K945245
Project: Reynolds Cable Plant Date Collected: 8/29/94
Sample Matrix: Soil : Date Received: 8/29/94

Date Extracted: 8/31/94
Date Analyzed: 8/31,9/1/94

Surrogate Recovery Summary
BTEX and Total Petroleum Hydrocarbons (TPH) as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
G6-829 K945245-001 75 81
G7-829 K945245-002 73 75
Method Blank K940831-SB 76 86
CAS Acceptance Limits: 59-137 52-140

Approved By: £ o “HMW Date: ?/g!/a)’/?[

SUR2/060194
5245GBTX.XLS - SUR2 9/7/%4 Page No.:

AN ATAN Y 7



Columbia
‘A Analytical

Serviceg~

CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM

b
]

1317 South 13t Ave. © Kelso, WA 8626 » (206)577-7222, FAX (206) 636-1068 DATE 8"29' 29 pace J OF, l
PROJECT NAME_ ?eﬂﬂo‘cbs Cé\lclp P[aui ANALYSIS REQUESTED
vy
PROVECT MNGR T. X, Mace A 5 A S:
cowpavmoorss__ 4029 Twdusdnial ey § 59 & s Gy @ ‘é’
| ot J 2 Y s/ g [y /< /&
cw\:wymmu WA 98832 % éf 55 § §§ & ¥/
< piove_3b-0208 |5 | S&ed/F /o /& 5 gf T 8}?@ o
SR | FHESF0S [FUsSES o ) S5/ /e85 [§§
SAMPLERS SIGNATURE UG, M ara g f So/3S/38/ESIdu/e T £ Oe‘f s [F51S I8
SAWPLE TAB SAMPLE 8/ § S " ey H/ S 5 /S5 RT REMARKS
1D. DATE [ TIME L. MATRIX | §§f£ £ ‘?T‘*J Qg L éi, & 359'5%?.\@
Go— 825 |aarue @39 (| Sal |l )
~
Gl1—- 829  18-29-% 11" Yan 2 | X
1
RELINQUISHED BY: -~ ... RECEIVED BY: TURNAROUND REQUIREMENTS: |  REPORTREQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
5 QJ' E\}’Mc\w ._éﬁg:)/‘i[‘ ar S b 4ok _X sdy K1 Rouine Report por_ 5819 WA | shipping via:
nature = e -
|‘LT'. K. Mace /u 3‘) B ety — Standard (- 10-15 wokingdays) | ___ Il Repont inciudes DUPMS,  [BR o: Rexmolds Mt‘M} Shipping ¥,
Prnted Name ~ Ponted Name . 7 MSD, as required , may be ) Conion:
( A _—__ Provide Verbal Preliminary Results chargad as samples) reiion:
Fim F'gﬂ - - —— Provide FAX Profiminary Resus | . Data Valdation Repod L
c e /"/ J /(‘) /0 {includes All Raw Data)
Datw/Time . Daw/Time - Requested Report Date ____ IV.CLP Deliverabla Raport Lab No.: 4/_{%5;2 L’Zb
RELINQUISHED BY: RECEIVED &Y: SPECIAL INSTRUCTIONS/COMMENTS:
Mo FAY  cesulie (36~ 8197
Signature Signature -
Primed Name Printed Name
Fim Fim
Date/Time Date/Time

DISTRIBUTION: WHITE - retum 1o originator; YELLOW -lab; PINK - retained by originator



Columbia

October 3, 1994 Service Request No.: K945760

Tim Mace

Reynolds Metals Company
Reduction Plant

4029 Industrial Way

P. O. Box 999

Longview, WA 98632

Re:  Reynolds Cable Plant Project
Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on September 21, 1994.
For your reference, these analyses have been assigned our service request number K945760.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.

Respectfully submitted,
Columbia Analytical Services, Inc.

g Hocbom™

Lynda A. Huckestein
Project Chemist
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COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CEC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: Reynolds Metals Company Service Request: K945760
Project: Reynolds Cable Plant Date Collected: 9/21/94
Sample Matrix:  Soil Date Received: 9/21/94

Date Extracted: 9/21/94
Date Analyzed: 9/22,23/94

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Units: mg/Kg (ppm)

Dry Weight Basis
: Total TPH as
Analyte: Benzene Toluene  Ethylbenzene  Xylenes Gasoline
Method Reporting Limit: 0.0.5 0.1 0.1 0.1 5
Sample Name Lab Code
G1-9 K945760-001 ND ND ND ND ND
G2-9 K945760-002 ND ND ND ND ND
G3-9 K945760-003 ND ND ND ND ND
G4-9 K945760-004 ND ND ND ND ND
G5-9 K945760-005 ND ND ND ND ND
Method Blank K940921-SB ND ND ND ND ND
Approved By: . Date: ci\/ 23 /4 V
5A/061694 ) [ /
ST60PHC W1 - 5A 9/29/9.

Page No.:

000603



COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: Reynolds Metals Company Service Request: K945760
Project: Reynolds Cable Plant Date Collected: 9/21/94
Sample Matrix: Soil Date Received: 9/21/94
Date Extracted: 9/21/94
Date Analyzed: 9/22,23/94
Surrogate Recovery Summary

BTEX and Total Petroleun Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
Sample Name Lab Code 1,4-DFB (PID - BTEX) 1,4-DFB (PID - BTEX)
G1-9 K945760-001 81 82
G2-9 K945760-002 82 83
G3-9 K945760-003 78 83
G4-9 K945760-004 74 78
G5-9 K945760-005 78 83
G2-9 K945760-002D 82 83
G5-9 K945760-005MS 85 110
Laboratory Control Sample K940921-SL 160 120
Method Blank K940921-SB 100 102
CAS Acceptance Limits: 51-133 51-133
Approved By: //\ Date: ?/ 7‘5’/7 Y
SUR2/060194 = / '
5760PHC.JW1 - SURZ 9/29/94 Page No.:

00004
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October 3, 1994 Service Request No.: K945844

Tim Mace

Reynolds Metals Company
Reduction Plant

4029 Industrial Way

P. O. Box 999

Longview, WA 98632

Re: Reynolds Metals Co. Cable Plant Project
Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on September 23, 1994.
Preliminary results were telephoned on October 3, 1994. For your reference, these analyses
have been assigned our service request number K945844.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.

Respectfully submitted,
Columbia Analytical Services, Inc.

ﬁ%wa\f« U bert

Lynda A. Huckestein
Project Chemist
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COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CEC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LUFT Leaking Underground Fuel Tank
MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NAN Not Analyzed
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Reynolds Metals Company Service Request: K945844
Project: Reynolds Metals Co. Cable Plant Date Collected: 9/23/94
Sample Matrix: Soil Date Received: 9/23/94
Date Extracted: 9/26/94
Date Analyzed: 9/27/94
BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G
Units: mg/Kg (ppm)
Dry Weight Basis
Total
Analyte: Benzene Toluene  Ethylbenzene  Xylenes
Method Reporting Limit: 0.05 0.1 0.1
Sample Name Lab Code
G6-923 K945844-001 ND ND ND
G7-923 K945844-002 ND ND ND
Method Blank K940926-SB ND ND ND
Approved By: ‘WA — Date: /O / 3,/ 1Y
SA/061654 / ) ) 7
SB44GBTX.XLS - SA 10/3/9.

TPH as
Gasoline
5
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Reynolds Metals Company Service Request: K945844
Project: Reynolds Metals Co. Cable Plant Date Collected: 9/23/94
Sample Matrix: Soil Date Received: 9/23/94

Date Extracted: 9/26/94
Date Analyzed: 9/27/94

Surrogate Recovery Summary
BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery

Sample Name Lab Code 1,4-DFB (PID - BTEX) 1,4-DFB (FID - GAS)
G6-923 K945844-001 93 ‘ 90

G7-923 K945844-002 91 92

Method Blank K940926-SB 938 105

CAS Acceptance Limits: 51133 51133
Approved Bys__ ~ i ' Date: _/© / 3 / 77
SUR2/060194 / /7 3 -
5844GBTX.XLS - SUR2 10/3/94 Page No.:

00604
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(2ac) EMCON
w 603 Royal Street West ¢ P.O. Drawer B « Kelso, Washington 98626-0079 » (360) 423-3580 » Fax (360) 423-7518
’ January 25, 1996
Project 40133-001.007
Mr. Timothy R. Mace
Reynolds Metal Company
P. O. Box 999
Longview, Washington 98632

Re: 1995 Annual Groundwater Monitoring Report, Reynolds Cable Plant, Longview,
Washington

Dear Mr. Mace:

EMCON is pleased to submit this letter report describing the results of the 1995 groundwater
monitoring activities conducted at the Reynolds Metals Company (Reynolds) Cable Plant. The
site is located at 4393 Industrial Way in Longview, Washington (Figure 1). The objectives of the
monitoring and sampling activities were to determine groundwater quality and groundwater flow
directions beneath the site.

SCOPE OF WORK

The field activities completed by EMCON on March 27, June 29, September 15, and
December 15, 1995, are listed below.

e Measured depth to groundwater in all on-site monitoring wells
e Collected groundwater samples from on-site monitoring wells
» Collected and drummed monitoring well purge water for disposal by Reynolds personnel

Groundwater

Depth to groundwater measurements were collected using a Slope Indicator brand electronic well
probe, and were measured from known reference elevations marked on the top of each PVC well
riser. The measuring probe was decontaminated between each well using methanol and distilled
water rinses, respectively.

Depth to water measurements were converted to groundwater elevations based on well elevation
surveys conducted by Pacific Northern Geoscience (PNG) during previous site investigation
work. The elevations of the wells were based on an arbitrary site datum of 4.79 feet (MW-1)

referenced to the top of the PVC casing.

Sample Collection

Monitoring wells were purged using polyethylene disposable bailers attached to nylon st.ring. A
minimum of three well casing volumes of water was removed from each well with field
measurements (pH, temperature, and specific conductance) recorded after removing each well
volume.

K\LADATA\0133-REY\01\95GWM-LR.102-96\amy:2




Mr. Timothy R. Mace Project 40133-001.007
January 25, 1996
Page 2

Samples were collected with polyethylene disposable bailers equipped with low-flow emptying
devices to minimize aeration of the sample. Samples were stored in cooled shipping containers
and delivered to Columbia Analytical Services, Inc., in Kelso, Washington, under chain of custody
documentation. Field Sampling Data Sheets for each sampling event are included in Appendix A.

Quantitative Chemical Analyses

Samples were analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) using
USEPA Method 8020 and total petroleum hydrocarbons as gasoline (TPH-G) using Washington
Department of Ecology Method WTPH-G. Select samples (MW-4 and MW-7) were analyzed for
BTEX using USEPA Method 8260 during the June 29, 1995, monitoring event.

RESULTS

Groundwater

During 1995, depths to groundwater in the wells ranged from 3.04 (MW-6) to 8.28 (MW-9) feet
below the top of the PVC riser (approximate ground surface). Water table elevations fluctuated
2.11 to 2.75 feet due to seasonal effects between the September 1995 and December 1995
sampling events. The lowest elevation occurred during September and the highest elevation
occurred during December. The general groundwater flow direction beneath the site was
consistently to the south-southwest at an average horizontal hydraulic gradient of approximately
0.06 feet/foot. Groundwater measurements are presented in Table 1 and groundwater elevation
contour maps for each monitoring event are presented in Figures 2, 3, 4, and 5.

Quantitative Chemical Results

For each sampling event, toluene, ethylbenzene, total xylenes, and TPH as gasoline were not
detected in any of the samples from any of the wells at concentrations above the method reporting
limits (MRLs). Benzene was detected in samples from MW-4, MW-6, and MW-7. Benzene
concentrations in the samples from MW-4, MW-6, and MW-7 ranged from 9.7 to 66.6
micrograms per liter (ug/L), less than 0.5 to 3.0 pg/L, and 60.5 to 150 pg/L, respectively.

Conclusions

EMCON believes that surface water cleanup levels should apply to the groundwater beneath the
site because 1) the groundwater discharges into the surface water drainage ditch and 2) the

K\LADATAV133-REY\O 1\9SGWM-LR.102-96\tls:



Mr. Timothy R. Mace Project 40133-001.007
January 25, 1996
Page 3

groundwater will probably not be used as a drinking water source. The MTCA Method B
cleanup level for benzene concentrations in surface water is 71 pg/L.

If you have any questions, please call Mike Staton at (206) 485-5000 or Tim Haderly at (360)
423-3580.

Sincerely,
EMCON
Timothy J. Haderly M/ ichael D. Staton

Project Manager Project Director

Attachments: Limitations
Table 1 - Groundwater Measurements
Table 2 - Groundwater Sample Analytical Results
Figure 1 - Site Location Map
Figure 2 - Water Table and Elevation Contour Map (3/27/95)
Figure 3 - Water Table and Elevation Contour Map (6/29/95)
Figure 4 - Water Table and Elevation Contour Map (9/15/95)
Figure 5 - Water Table and Elevation Contour Map (12/15/95)
Appendix A - Field Sampling Data Sheets
Appendix B - Analytical Reports and Chain of Custody Forms

K\LADATA\W0133-REY\01\9SGWM-LR.102-96\tls:



LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is made.
These services were performed consistent with our agreement with our client. This report is
solely for the use and information of our client unless otherwise noted. Any reliance on this
report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when services
were performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant
the accuracy of information supplied by others, nor the use of segregated portions of this report.

K\LADATA\0133-REY\0 l\95GWM-LR. 102-96\amy:2



Table 1

Groundwater Measurements
Reynolds Metals Company Cable Plant
Longview, Washington

Page 1 of 3
Reference Elevation Depth to Water Groundwater
Well Date (feet)! (feet)? Elevation (feet)’
MW-1 10/15/92 4.79 7.30 -2.51
10/19/92 7.25 -2.46
11/6/92 6.91 -2.12
11/11/92 6.73 -1.94
12/9/92 5.80 -1.01
12/18/92 5.52 -0.73
3/11/93 6.78 -1.99
3/23/93 6.60 -1.81
6/7/93 6.22 ~1.43
[Well abandoned on July 28, 1994,
MWw-2 10/15/92 3.56 5.84 -2.28
10/19/92 5.75 -2.19
11/6/92 5.40 -1.84
11/11/92 5.32 -1.76
12/9/92 4,71 -1.15
12/18/92 4.59 -1.03
3/11/93 4,76 -1.20
3/23/93 5.51 -1.95
6/7/93 5.53 -1.97
[Well abandoned on July 28, 1994,
MW-3 10/15/92 3.71 6.24 -2.53
10/19/92 6.17 -2.46
11/6/92 5.84 -2.13
11/11/92 5.75 -2.04
12/9/92 5.15 -1.44
12/18/92 5.07 -1.36
3/11/93 5.90 -2.19
3/23/93 5.71 -2.00
6/7/93 5.65 -1.94
(Well abandoned on July 28, 1994,
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Table 1

Groundwater Measurements
Reynolds Metals Company Cable Plant

Longview, Washington

Page 2 of 3
Reference Elevation Depth to Water Groundwater
Well Date (feet)" (feet)? Elevation (feet)’

MW-4 10/15/92 2.69 5.40 271
10/19/92 5.33 -2.64

11/6/92 4.99 -2.30

11/11/92 5.00 -2.31

12/9/92 4.54 -1.85

12/18/92 4.42 -1.73

3/11/93 5.17 -2.48

3/23/93 4.83 -2.14

6/7/93 4.99 -2.30

3/27/95 4.30 -1.61

6/29/95 5.16 -2.47

9/15/95 5.79 -3.10

12/15/95 3.38 -0.69

MW-5 10/15/92 5.34 4.89 045
10/19/92 8.16 -2.82

11/6/92 7.74 -2.40

11/11/92 7.62 -2.28

12/9/92 6.72 -1.38

12/18/92 6.51 -1.17

3/11/93 6.71 -1.37

3/23/93 8.10 -2.76

6/7/93 6.54 -1.20

3/27/95 5.92 -0.58

6/29/95 6.62 -1.28

9/15/95 7.53 -2.19

12/15/95 5.37 -0.03

Rev. 0, 1/23/96




Table 1

Groundwater Measurements
Reynolds Metals Company Cable Plant

Longview, Washington

Page 3 of 3
Reference Elevation Depth to Water Groundwater
Well Date (feet)' (feet)? Elevation (feet)’

MW-6 10/15/92 2.31 485 -2.54
10/19/92 4381 -2.50

11/6/92 448 -2.17

11/11/92 439 -2.08

12/9/92 3.86 -1.55

12/18/92 3.79 -1.48

3/11/93 4.69 -2.38

3/23/93 433 -2,02

6/7/93 4.54 -2.23

3/27/95 3.83 -1.52

6/29/95 479 -2.48

9/15/95 5.44 -3.13

12/15/95 3.04 -0.73

MwW-7 3/11/93 2.12 471 -2.59
3/23/93 4.34 -2.22

6/7/93 472 -2.60

3/27/95 3.98 -1.86

6/29/95 476 -2.64

9/15/95 5.32 -3.20

12/15/95 3.21 -1.09

MW-8 3/11/93 4.02 6.15 -2.13
3/23/93 5.97 -1.95

6/7/93 6.11 -2.09

3/27/95 5.16 -1.14

6/29/95 6.50 -2.48

9/15/95 6.80 -2.78

12/15/95 4.05 -0.03

MW-9 3/11/95 535 7.28 -1.93
3/23/93 7.15 -1.80

6/7/93 6.82 -1.47

3/27/95 6.40 -1.05

6/29/95 7.32 -1.97

9/15/95 8.28 -2.93

12/15/95 4.65 0.70

NOTE:

1 Reference elevation relative to a arbitrary site datum (MW-1) established on October 14, 1992.
2 Distance from established reference elevation marked on top of PVC well riser to water table.
3 Water table elevation relative to arbitrary site datum (MW-1) of 4.79 feet.
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Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant
Longview, Washington

Page | of 3
TPH as Dissolved
Sample Benzene' Toluene' | Ethylbenzene' | Total Xylenes'| Gasoline? Lead’ Total Lead®
Well Number | Date Sampled | ~ Collector (ng/L) (ng/L) (ng/l) (nug/L) (ng/L) (ng/L) (ng/L)
IMTCA Method B Cleanup Levels® 71 200,000 29,000 NL® 10,0007 NL® 3.2
MW-1 10/19/92 PNG | 2 29 9 550 NA |
3/11/93 PNG 1 ND 10 ND 190 ND
Well abandoned on July 28, 1994
MW-2 10/19/92 PNG | 18 46 136 222 1910 NA
3/11/93 PNG 41 200 271 2100 ND
‘Well abandoned on July 28, 1994
MW-3 10/19/92 PNG 7 28 75 738 NA
3/11/92 PNG _ 15.0 49.0 114.0 1400 ND
Well abandoned on July 28, 1994.
MW-4 10/19/92 PNG ND ND 1 ND NA
3/11/93 PNG Co ND ND ND ND ND
3/27/95 EMCON 65.5 ND ND ND ND NA
(Duplicate) 3/27/95 EMCON 63.5 ND ND ND ND NA
6/29/95 EMCON 41° ND* ND* ND* ND NA
9/15/95 EMCON 64.4 ND ND ND ND NA
(Duplicate) 9/15/95 EMCON 66.6 ND ND ND ND NA
12/15/95 EMCON 9.7 ND ND ND ND NA
MW-5 10/19/92 PNG ND 2 1 7 ND NA
3/11/93 PNG ND ND ND ND ND ND
3/27/95 EMCON ND ND ND ND ND NA
6/29/95 EMCON NS NS NS NS NS NS
9/15/95 EMCON ND ND ND ND ND NA
12/15/95 EMCON ND ND ND ND ND NA NA

ALADATAVW133-REY\01\95GWM-LR.102-96\is:2



Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 2 of 3
TPH as Dissolved
Sample Benzene' Toluene' Ethylbenzene' [ Total Xylenes'| Gasoline? Lead® Total Lead’
Well Number | Date Sampled Collector (ng/L) (ng/L) (ng/L) (ug/L) (ng/L) (ng/L) (pg/L)
IMTCA Method B Cleanup Levels’ 71 200,000 29,000 NLS 10,0007 NL® 3.2

MW-6 10/19/92 PNG ND ND ND ND ND ND
3/11/93 PNG ND ND ND ND ND ND

3/27/95 EMCON ND ND ND ND ND NA

6/29/95 EMCON ND ND ND ND ND NA

9/15/95 EMCON 1.0 ND ND ND ND NA

12/15/95 EMCON ND ND ND ND NA

MW-7 3/11/93 PNG ND ND ND ND ND
3/27/95 EMCON ND ND ND ND NA

6/29/95 EMCON ND* ND* ND* ND NA

(Duplicate) 6/29/95 EMCON ND* ND* ND* ND NA
9/15/95 EMCON ND ND ND ND NA

12/15/95 EMCON ND ND ND ND NA

(Duplicate) 12/15/95 EMCON ND ND ND ND NA
MW-8 3/11/93 PNG ND ND ND ND ND ND
372795 EMCON ND ND ND ND ND NA

6/29/95 EMCON ND ND ND ND ND NA

9/15/95 EMCON ND ND ND ND ND NA

12/15/95 EMCON ND ND ND ND ND NA

QLADATAVG133-REYVO\9SGWM-LR.102-96\1s:
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Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 3 of 3
TPH as Dissolved
~ Sample Benzene' Toluene' | Ethylbenzene' | Total Xylenes'| Gasoline? Lead® Total Lead®
Well Number | Date Sampled | Collector (ng/L) (ug/L) (ng/L) (ug/L) (ug/L) (ng/L) (ng/L)
TCA Method B Cleanup Levels® 7! 200,000 29,000 NLS 10,000’ NLS 32
MW-9 3/11/95 PNG ND ND ND ND ND ND ND
3/27/95 EMCON ND ND ND ND ND NA NA
6/29/95 EMCON NS NS NS NS NS NA NS
9/15/95 EMCON ND ND ND ND ND NA NA
12/15/95 EMCON NS NS NS NS NS NS NS
NOTE: ND = Not detected at or above laboratory method reporting limit. PNG Pacific Norther Geoscience.
NS = Not sampled ng/L = Approximates parts per biltion (ppb) concentrations.
NA = Not analyzed for particular analyte.
Shaded values exceed MTCA Method A Cleanup levels.
1 BTEX (USEPA Method 8020).
2 Total petroleum hydrocarbons as gasoline (Ecology Method WTPH-G).
3 Total and dissolved lead (USEPA Method 7421).
4 BTEX (USEPA Method 8260).
5 Chapter 173-340 WAC, “The Model Toxics Control Act Cleanup Regulations, Method B Cleanup Levels for Surface Water”. Amended December 1993, Includes federal water quality criteria to
protect humans eating aquatic organisms (WQA, 40 CFR 131.36).
6  There is no Method B Surface Water cleanup level for total xylenes and dissolved lead.

7.__Ecology, 1987. Discharges containing oil and grease of mineral origin. Water Quality 9, September.

QALADATAV0133-REY\01\9SGWM-LR.102-96\ls:
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 APPENDIX A |
FIELD SAMPLING DATA SHEETS

K\LADATA\0133-REY\01\95GWM-LR.102-96\1s:2



(32
@EmCOﬂ - Field Sampling Data

Well or Surface Site Number. /U,L(J‘ ‘7Z
7
_OCATION/ADDRESS Kﬁwﬂ{aﬂid— WMO/ Sample Designation /?2‘ &2 207
PROJECT NAME Date, Time
~W0F
CLIENT/CONTACT Weather___ 2

HYDROLOGY MEASUREMENTS:
(Nearest .01 ft) Elevation Date, Time Method, (Level Meter # or Code)/Comments
430 , . 3445 10/ > -

WELL EVACUATION: 2~S  Gallons/Pore Volume

Gallc}os Pore Vplumes Method Used « se Method Date, Timg_
ﬁ L. sporalte FPucle. L 30797 s SYZ

Surface Water Flow Speed Measurement Method \ Date, Time
SAMPLING:
Depth Field
Date, Volume Container Taken Filtered Preserva- lced
:Sample Time Method (ml) Type (feet) {yes.no) " tive (yes.no)
VoL  3-27-95 s, shel | Lleawflrs | =€ wo, _fel | yer,
155> Qales , . o

TIELD WATER QUALITY TESTS:

iPor Vol. Conductivity Conductivity @

Number pH Temp (c%) (uSicm 250 (uS/cm)
L ek (2 AR T i . . N
S ratudpn /37 . // . 687 . . e

» v - . . v ’ —— —_—t

. . AN
~

well Czp He=r boltr MoT LockeA

NOTES:

M(_'ﬁ’é;} e J/o prn 0';[7[}/

LAB: <45 SAMPLERS: _ /Yrm .Z»\«ﬂg;y., ///€O(T M/f




@ gmaon

LOCATION/ADDRESS &;m,o%/ Dtal e

PROJECT NAME

CLIENT/CONTACT

Field Sampling Data

Well or Surface Site Number le)j{
Sample Designation ECTZ 3 3775
Date, Time__$-27 ~75

Weather ~20°F

HYDROLOGY MEASUREMENTS:

(Nearest .01 ft.) Elevation Date, Time

3-274%5 ‘toz2/

S Method-(Level Meter # or Code)/Comments
1

WELL EVACUATION: _/. » ____ Gallons/Pore Volume

Gallons Pore Volumes Method Used Rinse Method Date, Time
' . . 30295 /572775 4§
l?/ , 3 Oistisitie Q‘ch . , ,
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING:
Depth Field
Date, Volume Container Taken Filtered Preserva- iced
Sample Time Method (ml) Type (leet) (yes,no) tive {yes,no)
S log 33225 | Oio . ot ewbla . LT, Ko, el | el
1205 Bocler . . e
FIELD WATER QUALITY TESTS:
‘Por Vol. Conductivity Conductivity @
Number H Temp (c) {uS/cm) 250 (uSlcm)
Z wo&r : &% : 473 . . . . :
3 \ m(»ﬁaa?‘M/t/ . N . q5¢ . . . .
NOTES: N
& /"é,ﬂ 5557(6/ fo i ng < /dc/?’/
C e
LAB: s SAMPLERS: J{Yn n 5 m/rd«/.,//fj ie e /7/ oéef

Total # of Bnitlas: a

Sinnatiyre- %"“' ' j 2(



(aag)
&y gmeon Field Sampling Data

well or Surface Site NUQber ﬂtw %&
LOCATION/ADDRESS W PUevala Sample Designation___ R C €[ T 22 75

PROJECT NAME Date, Time
CLIENT/CONTACT Weather__sdesr ~ 1072

HYDROLOGY MEASUREMENTS:
(Nearest .01 tk] £3 Elevation Date, Time Metwa Meter # or Code)/Comments

. F-21.75 ';;7‘} Slepe.

WVELL EVACUATION: _/. é Gallons/Pore Volume

Gallons Pare Volumes Method Used Rinse Method Date, Time
AT > . Dotay Ptalec — . 3:2795 (620
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING:
Depth Field
Date, Volume Container Taken Filtered Preserva- Iced
‘Sample Time Method (mt) Type (feet) (yes,no) tive {yes,no} Nan-Phosphatic
? n ~
L 1OC 3078 gsp . Gl Llewllert, Y-L . No. _Hecl | Y.

/¢bo , Py le, ,

. ' v ’ _ —_— -

Distilled\H20
—_— e — rinse

' ' . . e —— *Hexane rinse
if oily

|
|

FIELD WATER QUALITY TESTS:
Por Vol. Conductivity Conductivity @

Number pH Temp (c9) . (?’é;n) ' ??g?m) ' ' . ‘
i_ nx&&ue‘baﬁ__[_ ;_I [He?7

' 7 L I i o
L. . . . v —_—

NOTES:

well Cap sr bolted MaT /oa/(/ — /ﬂcrf«‘// s |
m/ Sevrlace weafer ren g5 — oo’ On WLJL //m.,.ﬂn//n-?/
CAJ/hq .f’/q{ﬂ/ r,[;‘\/ - ﬁ«//c V% (n  color
//l’\ﬂ/OIK/ b Ll Sise fror cap -~ ﬂee—/_r 7/0”.-

LAB: C A< SAMPLERS: Loan .S mp[}n\ / fa’Pf W
Total # nf Rattipe: \3 Sicratyre dﬁ,«k Aww



(ant)
@ Emcon Field Sampling Data

Well or Surface Site Number mtd~7
_OCATION/ADDRESS E"/Hh—é(&g l/k.ej(’LQA/ Sample Designation LS /3-2>- 26—
PROJECT NAME ’ Date, Time .
CLIENT/CONTACT weather_ e~ ~T0°F

HYDROLOGY MEASUREMENTS:

jNeaE?t .01 ft) Elevation Date, Time Method (Level Meter # or Code)/Comments
b , _ 32745 1906 94&)0»&, cafls—
WELL EVACUATION: Z: 12 Gallons/Pore Volume
Gallons Pore Volumes . Method Used Rinse Method Date, Time
A = ' i ) 3 -27-835" /E02-#07T
Surface Water Flow Speed Measurement Method J/ Date, Time
3AMPLING: Sampler
Depth Field i
Date, Volume Container Taken Filtered Preserva- lced
Sample Time Method (ml) Type (feet) (ves,no) tive (yes.no} fon-Phosphatic
detergent wash

JOC | 3279, e, Yowl  (lemblasc |, d-& Ne ., _Hecl | yer,
1670 . Bader - H20 rinse
. , ' . . MeQOH rinse ”

! B . , — et e {{led H20

“[ELD WATER QUALITY TESTS:

Por Vol. Condugtivity Conductivity @

Number pH Temp (c9) j{g:n) 259 (uS/cm)
2 neec | 139 ) /1 Y5, , ) , .
3 Mﬁumd“"/aé . \\ , _r/,/ 3; . . f ’ e 4

T twell cap s bol Fed o placec A/&TZOO/&//)
ﬁown]\{ w hen /76(76(/ 'G@f b’wwmlwaof«. &

LAB: C 45 SAMPLERS: / i \Y: »;7/ SN /{ v L W

Tomdat & Al Cmeslan '3 Dlem e o



)

gmaon

&

€

OCATION/ADDRESS f 4 ;/ AL 4 /é/ 7T /(¢ / I
'ROJECT NAME
CLIENT/CONTACT

Field Sampling Data

i
Well or Surface Site Numper. /V‘b')’ g
Sample Designation__/CC 5’/}’ -27- 98
Date, Time
Weather 24, 70°F

HYDROLOGY MEASUREMENTS:
(Nearest .01 ft.) Elevation Date, Time

516 , . 32795 1618

j i;:ethod &evel M:%T Code)/Comments

WVELL EVACUATION: _/. %/ Gallons/Pare Volume

Gallons Pore Volumes - Methzzjsgd
4.8, 3 Draprsohle he ler

Rinse Method Date, Time

3-20.9T /5254550

| NN '

Surface Water Flow Speed Measurement Method \ Date, Time
SAMPLING: Sampler
Depth Fieid Cleaning
Date, Volume Container Taken Filtered Preserva- {ced
Sample Time Method (ml) Type (feet) (yes.na) tive {yes,na)
wOC . 220705 D, Youl, [lrallacs . 4-T . _Hel | yer,

99 . fule

FIELD WATER QUALITY TESTS:

Por Val. Conductivity Conductivity @
Number pH Temp (c) (uSdemy) 250 (uS/cm)
£ . . éf/j ;Z . f . ZQQ%/,_ . . .
L, YM/Z/ . y . ?L . . . f
' ' 7. _ ' ' I '. .
NOTES: 9 o
well Cap o5 bolFef 47 nel” Loclie/
Z
) r7z.

LAB: CA; SAMPLERS: Lyna 5/;/\/!# o /éaff /5/(4(//

Total ¢ of Anttlag:

Z

L it
Sinrature: 747/%/
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@ gmaon Field Sampling Data

¢

Well or Surface Site Nu ber%
OCATION/ADDRESS W W Sample Designation CLfE- 277
YROJECT NAME Date, Time. T-2>7- 25
CUIENT/CONTACT Weather

HYDROLOGY MEASUREMENTS:

(Nearest .01 ft.) Elevation Date, Time Level Mgeter # or Code)/Comments

285 . 3.27.45 85 4&# :

X7 , 2z ,
VELL EVACUATION: Gallons/Pore Volume _

Gallo Pore Vol _Method Used Rinse Method Date, Time
Zﬁ_'y #‘ Quspasable Sacle, 2w LT 7O

Surface Water Flow Speed Measurement Method Date, Time
VAMPLING:

Samgpler

Depth Field Cleaning
Date, Volume Container Taken Filtered Preserva- iced
Sample Time g 42 Method (m) Type (feet) - (yes,no} tive (yes,no)
S ol 32775 Qudp.. ., (Lesflar, €595 Mo, el | yOs,
(450 | Biler . YOal, . .
FIELD WATER QUALITY TESTS:
Por Vol. Conductivity Conductivity @
Number pH Temp (c® (uS/cm) 250 (uS/cm)
, P/ v \ . (KTO . , . -
coweber 8 N T4 , , . .
~N

NOTES:

twell FlurA Moy~l = K;Jf(/ VJ‘/ﬂd/r\ - Ao Locky

Las:.___ <459 SAMPLERS: //wm g;‘yﬁﬂm //fde’ /;71'/};&)57/

Totz! # of Bonles 3 Qigpatiyre 7{%""\'\«
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gEmaon

LOCATION/ADDRESS AjaTynaAA Fuhble oLyl

PROJECT NAME

Field Sampling Data

Well or Surface Site Number_ri7 ¢t/ = &/
Sample Designation_dn ee/s (& AGTE v ‘;[
Date. L/25/79 resz

Time

CLIENT/CONTACT pa Weather C /¢a ., Sernne, HGC ]
# ' ’
HYDROLOGY MEASUREMENTS:
{Nearest .01 ft.) ~Elevatian . te, Jime Method (Level Meter # or Code)/Comments
/L _ L _E22/P5 sLope  Toelics Fur 2/
\) F. 3o
WELL EVACUATION: _/. 3 Gallons/Pore Volume
Gallons Pore Volumes Method Used ﬁl‘nQe Method Date, Time
L/ 0[{.947)'4' é/( , [ /) ‘f"/fs{
. ba.‘(t’/ . \ . /O,'33
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING: Sampie:
Depth Fieid Cleanin¢
Date, Volume Container Taken Fiitered Preserva- lced Method
Sample . Jime Method (mi) Type (feet) (yes.no) _ tive (yes.no) Nop-Phospt-
e . CLE Dipedl Lo . ffeesdliss, TI2. Mz, _Mel | YOI detgentw
[03S L e —_ .

FIELD WATER QUALITY TESTS:

Por Vol. nductivity Canductivity @
Number pH Temp (c9 Sicm) 259 (uS/cm)
. 2y 550 . .
2 Ll 92 \ S¢£ 3 _ _
EX

1. ko . [5Y \

NOTES:

pisry AL s} 33022 /3.8

/74’< 24 S L7 Lfvown SOl o _color ]

NO 0/()/

Y a3

e P

Oce

¢ ~aseme moe

el T

A

T
P &t



(g
&y Emcon Field Sampling Data

Well or Surface Site Number /Y147 - (o

LOCATION/ADDRESS pc’ \/'/JUA//K - A/( 2 t'f/‘/7—’ Sample Designation,1e” ¢ 257 5~ L
PROJECT NAME 4 Date, Time__L/27/75
CLIENT/CONTACT e Weather
. ‘:‘Z"t
HYDROLOGY MEASUREMENTS:
(Nearest .01 ft.) Elevation te, JTime Method (Level Meter # or Code)/Comments
% L2925 S Lope  Foplice for f22 /7
735
WELL EVACUATION: _ /-5 Gallons/Pore Volume
Gallon Pore Volumes Method Used 'ﬁh§e Method . Date, Time
4 . g; 0;{?«.7)'4;4/( . . % /) '?/f(
, . o o , ~ _ 425
Surtace Water Flow Speed Measurement Method \ Date, Time
Ny
SAMPLING: Sampler
Depth Field .- Cleaning
Date, Volume Container Taken Filtered Preserva- Iced

Sample . Jime Method (mi) Type {feet) (yes.no) tive (ves.no)
yZoral Chors ST Digesdf HO | Lfeardliss . 1O Mo, _Hed | yer
/'/30 R é’(:/{,’. - _— ._—._._. .

FIELD WATER QUALITY TESTS:

Por Vol. Conductivity Conductivity @
Number T %) Sl/cm) 250 (uSi/cm)
i A B s VAR o
. Z,A_L /525 \__ [ 307 . , R
1 sy 5E N\, 130Y , . .
‘ . . L
N\
<
NOTES: : A ,
Clear, SUUA Sl amm o ./&/ //}LZ: /360 jppy=lY0Y

?jﬁuﬂ% s 3
.- P [ R ~aaame e ﬁ)r'f'(-( f’/r-' -

Lo WA

)



@ gmaon

LOCATION/ADDRESS __ AJcr %/ﬁaéﬂ

/;_44/( '/74.//7‘7‘—’
PROJECT NAME

CLIENT/CONTACT ad

2

Field Sampling Data

Well or Surface Site Number_/¥1¢<7 - - :/)’X
Sample Designation_sd eS¢ €8S~ 7

Date, Time Ll /F
Weather  /rei” S e oz so°

HYDROLOGY MEASUREMENTS:

(Nearest .01 f1.) Elevation te, Time Method (Level Meter # or Code)/Comments
L. ZZ ) /2P /2S slope  Fueleca 2o e/
&.33
WELL EVACUATION: / 3 Gallons/Pare Volume
Gallans Pore Volumes Method Used Rirge Method . Date, Time
ﬁl—fﬂr_b“a;/{ . . c /) ’7-'//’53/
. /rja « / .~ . \ .
Surface Water Flow Speed Measurement Method \ Date, Time
N
SAMPLING: Samplel
Depth Fieid - Cleaning
Date, Volume Container Taken Filtered Preserva- Iced Method
Sample . hime Method {m) Type (feet) {yes.no) tive. (yes.no) Nop-Phosph-
3 {oc QZ);/¢ 5°. s ﬂ")’c_//c ‘70 | Lfew- dliss . 1/ Y. 7-3 _Aé__ yar,
. __,Z;fQQ . /ﬁ‘t’t/[," — JEEEEEE—

— ———————— —

— ————

—

FIELD WATER QUALITY TESTS:

Por Vol. Conductivity Conductivity @
Number Tem uS/icm 259 (uS/cm)
T gl 2 5 o
2. (45 /55 \ /568 ) - .
S AY A 2 A\ 230 , —_—
AN
N
NOTES:

JRIQ p2 2 21D JLe

Clons, SLht, Sl SUAS Olor

/= /O

. & 0 plicote
& S0

A/\"(

R alal

b T



@ gmaon

e é/(’ W A(/‘/-f

LOCATION/ADDRESS Jyzlvkoul/;

PROJECT NAME

e

CLIENT/CONTACT

Field Sampling Data

Well or Surface Site Number ,//M L - 57
Sample Designatian 2! c&” DR - &
Date, Time_ £/2 s/74

Weather £ /(¢er Sepny 75 ¢

&
HYDROLOGY MEASUREMENTS:
(Nearest .01 ft.) Elevation te, Jime Method (Level Meter # or VCode)ICommems
. CLPF/PS slope Tnefic e for  fe 07 .
F-2§
WELL EVACUATION: _/. 2. Gallons/Pore Volume
Gallons Pore Volumes Method Used ﬁmiMethod Date, Time
= , 01-{/’«'_7)‘44/( . , 1% é 2 /}’ s
, Lo e , _ /O 0o
Surface Water Flow Speed Measurement Method, \ Date, Time
\x
SAMPLING: Sampler
Depth Field Cleaning
Date, Volume Container Taken Filtered Preserva-
Sample . Jime Method | {mi) Type_ eret) (yes.no) tivg
YOC | _EL05/55 plrgesh) YO Lfeardlirs . 1T 7y el
. LOO0 S Leifer . : P
FIELD WATER QUALITY TESTS:
Por Vol. nductivity Conductivity @
Number pH Temp (c9 Slem) 250 (uS/cm)
i Al . x93 . . .
2 c7/ . [L. /. \__. 770 : . . :
3 . @lo. 157 \\ e/ : : :
L\! . .
NOQTES:
olfer 2 1H 13 20245 /Y37
SL AP, SilFy . pile aces NG 0/0/
7 7 777 4 7 7

H B A lee

<A S

SAMPLERS: Luss /5///!,7'_ ﬁﬂ/; M

LAB:




@ gmaon

LOCATION/ADDRESS
PROJECT NAME

&71//!»//; (=4t bt

CLIENT/CONTACT

Field Sampling Data

<z
Well or Surface Site Numper /¥ L&~ '// ?}7
Sample Designation/¥ ¢~ e/ Sl STS
Date, Time __ v s TS IS,
Weather Ay

HYDROLOGY MEASUREMENTS:

Method((Level Meter # or Code)/Comments
= " -

Nearest .01 ft. vation Date, Time
EA L s T
[/ 32
<
WELL EVACUATION: Z; 2: Gallons/Pore Volume
Gallons Pore Volumes Method Used Rinse Method Date, Time
J & . 5 _ Dugetebl / G il
, Lojby- e /640
Surtace Water Flow Speed Measurement Method__ : Date, Time
SAMPLING: Sampler
Depth Field . Cleanir
Date, Volume Container Taken Filtered Preserva- Iced Meth
Sampte me/ Method (mi) Type (feet) (ves.no) tive {yes.no) Non-Phdsph
Jveps. Z//aj/73 ) Dog. 4o G (Clegr I ) _L deterdent '
A N . . . 0 rins
—_—— —— —— e(QH rins
- et s Distitled t
— —_— i — rinse
s e d — *Hexane rin
. — e — if oily
FIELD WATER QUALITY TESTS:
Par Vol. Conductivity Conductivity @
Number H 259 (uS/cm
Ve AN = o w , , , .
3 L73  j1.5 /7_ 570 ) ) . .
/ . , D
NOTES:

Jffl// ﬁ//i“//r /(/J {"‘/2’/

(/7//: /2.2 fa,QV:/K-_S’i

;ﬁf gféﬂ/l(.a/(j H -2 /f/ﬁ’/&s

—

@ /700

(23S

'/ij /ééc,/)"

LAB: SAMPLERS:




7
@zmcon - Field Sampling Data |

: . . Well or Surface Site Number 731t = 5
LOCATION/ADDRESS /[t ;/AJ;L- (=l fli ™ Sample Designation_n1 2 = 5 7 ?/ /5T
PROJECT NAME Date, Time_ Z/r S /7 74RO _
CLIENT/CONTACT Weather S‘bm)z
HYDROLOGY MEASUREMENTS: I
(Nearest_01 ft.) Eievation Date, Time Method w or Code)/Comments
AR 72V e ,.
~ ) >/
rd
WELL EVACUATION: _/: ) __Gallons/Pore Volume
Gallons Paore Volumes Method Used Rinse Method ate, Time
< ﬁ/'l/wa {1/ , / , & fro y_
, ' Aol , i _ /525
Surface Water Flow Speed . Measurement Method /4 . Date, Time
SAMPLING:
Depth Field .
Date, Volume Container Taken Filtered Preserva- lced
Sample e Memod (mi) Type (feat) {yes.no tive (yes.no)
s j/g/ Doy . _Yo . _(Cflas i _/:Z fef . >,
. Y 2C . Ll | —_— .
‘ — . — istilled H20
R i —. e rinse
, . — o *Hexane rinse
) , - / if oily .
FIELD WATER QUALITY TESTS:
Por Voal. Conductivity Conductivity @
Number é,/pgt-{ - Temp (c% {(uS/cmy) é(uSIcm)
3 Y. 124 /. 4T s/ , . - D —
/
NQOTES:

/7/f’<'=’/‘“/ S S /*/(-// Ale o'%/

67/7[Z: /M0 29z 1Y 2T

£

LAB: mf SAMPLERS: /ewf /4'!‘#/




@ gEmcon

LOCATION/ADDRESS Ko ,y,u/)(i' Gl Sonf

PROJECT NAME

CLIENT/CONTACT

Field Sampling Data

| P /-
Well or Surface Site Number_/}1 & &

Sample Designation_ /1 i ~ (/% S s

Date, Time Y2 AWLAY

Woeather

o=y

<

Jus 7 g”

Sen o

HYDROLOGY MEASUREMENTS:
(Nearest .01 ft.) Elevation Date, Time

T

Method (tevel Meter # /Gr Code)/Comments

',/
FHH , . 7/ 5179 S ;
WELL EVACUATION: z é Gallons/Pare Vaolume
Gallons Pore Volumes Method Used Rinse M?d’ ate. Tﬂ'l?,
PrgureSle \ A AW D
. R Zl[/?L(" . / N /é ? (
Surface Water Flow Speed _ Measurement Method / Date, Time
. SAMPLING: Sampler
Depth Field . Cleanin
Date, Volume Container Taken Filtered Preserva- Iced
. Sampte _}me ] Method (mi Type (feet) (yes.no) tive {yes.no)
S¢es e Dy _Up (G ks I - Hoi ,

*Hexane rin:
if aily

FIELD WATER QUALITY TESTS:

Por Vol. Conductivity Conductivity @
Number H Temp (c° uS/cm 259 (uS/cm)
e 1 e w5 .
3 L2074 7 7R , I
/. , , . N
/. . , R
/7

NOTES:

/
Greg, b [/, ;:"//7/, o els
7 7 V4

I Ly ooy = )3T

LAB: f é’f SAMPLERS: /Z"/f /ééﬁ/ﬁ




@ &gmaon

LOCATION/ADDRESS ﬂeya i (o bl o r

PROJECT NAME

Field Sampling Data

CLIENT/CONTACT

Well or Surface Site Number/31£¢” = 7
Sample Desxgnauon priis = 78T

Date, Time

Weather

//3/?"5 A E

FH/]/‘)\/
7

HYDROLOGY MEASUREMENTS:

— "_':3
{Nearest .01 ft.) Elevation . Date, Methadg-{Level Meter £0r Code)/Comments
S5 32 9/ry /j S ﬁ( / -
/425
;)
WELL EVACUATION: __[ - ¢ Gallons/Pore Volume
Gallons Pore Volumes Method Used Rinse Method ate, I'me
2‘ b Do pe relis ] . T E
. Loy l2r , 1L S
Surface Water Flow Speed ) Measurement Method < Date, Time
SAMPLING: Sampler
Depth Fieid Co. Cleanin
Date, Volume Container Taken Filtered Preserva- lced Methj
(- Sam )7' / Method {mi) Type (feet) (yes.ng) tive (yes.no) Non-Phésphatic
o grs /( lig. qp C Cless 4 _[l_Z . . deterdent wash

// D . &o) /(,"

eOH rinse *
Distilled H20

—_— . — rinse
—_— . —_— ‘Hexane rinse
— - if oily .
FIELD WATER QUALITY TESTS:
Por Vol. Conductivity Conductivity @
Number pH Temp (c9) (uS/cm) 259 (uSic
20 Lo TP ¢ , .
E @zz (75 . 7oA . .
e [ 25 72 S

NOTES:

e AAD AN ‘Jl}‘

S*‘M«J (’\r/(l/

6/f£> Gl yp 2= 3 . 8O

LAB: (7

SAMPLERS: Lew  pEel,




;
‘.;,‘:: i

@ gmaon

LOCATION/ADDRESS

kw5>/n9/4[} (o gL{ /ﬂ/"l f

PROJECT NAME

CLIENT/CONTACT

Field Sampling Data

Well or Surface Site Number_ /1 ¢t” = &

N o L e — —
Sampie Designation s £47 7 A TR /53
Sl /o5 fesr > T

YN 7

Date, Time

Weather

HYDROLOGY MEASUREMENTS:

e
(Ner_arest 01 ft) Elevation Date, Time Memod@ or Code)/Comments
(-0 / /2 5 - :
(L2 ¢
WELL EVACUATION: f, & Gallons/Pore Volume
P
Qallo'ns Pore Volumes Method Used Rinse Method - ate, /T_'lm/«a_
2l D7 fuscSln : . TN 5L
, _ LAl , 7593
Surface Water Flow Speed ) Measurement Method i ) Date, Time,
SAMPLING: Sampter
Depth Field . Cleanirn
Date, Volume Container Taken Fiitered Preserva- lced Met
Sample Time Method (ml) Type (feer) {yes.ng) tive {yes.no} Non-Phtsph
o Il mae s oot . g & __het N
/55 . \ . - S
. . —_— . — MeOH rins
—— — et —— Distilled
. — —t —— rinse
. —— — e e *Hexane rin
. — —— e it aily
FIELD WATER QUALITY TESTS:
Por Val. Conductivity Conductivity @
Number pH Temp (c%) (uSicm) / 250 (uS/cm)
Ay S 4 [ _2Z%> : S —
< bt 7. [EX /. 7458 ) . - .
A
NOTES:
~ .
(7l ,(, / /\/ A/ 0;/:2/
77 7 7
ﬁ/ S § f0.24 =17, e
3
LAB: Fl ;J\ SAMPLERS: : /e"UJ Aéé#%




@ £mcon

. . 7
LOCATION/ADDRESS /2/’\ /!."/u/f e //f

Field Sampling Data

Well or Surface Site Number_/¥21¢t” ~
poge 27 ﬁ//') [F

Sample Designation

PROJECT NAME Date, Time_ <SPS [ZLT
CLIENT/CONTACT Weather lyadN\e
HYDROLOGY MEASUREMENTS: )
(Nearest .01 ft.) Elevatj ﬁ/ A Date, Tjme Method @# or Code)/Comments
24 , e G/rs .
2 (4 L7
WELL EVACUATION: /, 0 Gallons/Pore Volume
Gallons Pore Volumes Method Used Rinse Method /Date Time_
. PrSes 5« / i . =
, Ba s ya s 3
Surface Water Fiow Speed : Measurement Melhod/ Date, Time.
SAMPLING: Sampler
Depth Fieid Cleanin
Date, Volume Container Taken Filtered Preserva- lced
5 Sample Timeg — Method (mi) Type ({feet) (yes.no) tive {yes,no) Non-Phgsphatic
oA ‘7/{/;S . phaile. o (Lo flesr . Ne - Hel ,Yi{ detergent wash
J‘/')’f;' . . . e .. —— 0 rinse
. P — eQOH rinse *
. i Distilled H20
. rinse
. . *Hexane rinse
e if aily .
FIELD WATER QUALITY TESTS:
Por Vol. é, Conductivity Conductivity @
Number b-? Temp (¢ (uSlcn'y 258 (uSlcm)
7./, , 355 . . N —_—
2 , /.;5’ /L 35 2L . S _—
NOTES: .
/"/% .7, AP A “;,‘///{ ./Vd 0;/0/
%‘Z: (Y 3D Fe 2y =
Y. 56
LAB: % SAMPLERS: ﬁ"” /ééf?L



3

@ &Emaon

A)f i /t/ f 1/1 /;‘,//(

Field Sampling Data |
|

Well or Surface Site Number_ 41t = </

LOCATION/ADDRESS Sample Designation/n +/ "7 = /275 75~
PROJECT NAME Date. Time_l2/2 27/ =S
CLIENT/CONTACT ] e (Imér e Weather

HYDROLOGY MEASUREMENTS: —

(Nearesl .01 fi)
v

Elevation/‘

Method L/vel Meter # or Code)/Comments
<

D te, _T'me,~
3 PV / 75 =
i /332 )
WELL EVACUATION: / é'“ Gallons/Pore Volume
Gallons Pore Volumes Method Used Rinse Method" © Date, T/'le
2 Dispessfly | . /20 S /75
. 25" /(/ . .
Surface Water Flow Speed Measurement Method: : Date, Time
.
SAMPLING: t Sampler
Depth Field % Cleaning
Date, Volume Container Taken Filtered Preserva- fced x Method
Sample Time _ Method (ml) Type. (feey) (yes.no) tive . {yes,no} Non-Phaosphatic
IS ¥/ AY Oi‘f/"-’f‘/ //"//‘ s/, 5 o, Al | por detérgent was
/t/l/ 5 /)4 ;/(,/ R . » —_— 4 m—
. R . — “Hexane nnse
. . . — ¢ —_— il oily
FIELD WATER QUALITY TESTS:
Por Val. Conductivity ~ Conductivity @ A
Number pH Temp (c?) {uS/cm} 25° (uSIc
i bo2 2‘?. 7
A LeT 5‘&(2 . . : .
_3 . [I__ﬁ 7% // 5¢3
NOTES:
LT ey SL 50y Sc Ty CefC
77 > o F— -
//j = /3¢ +0.2YZ (. o

—_— 5,__4’_:_5:__ . SAMPLERS: :pl/ff 17////’

S =7

1/ 7F



@) emcon

&

P a4
Fa
/‘7 2l

Field Sampling Data

Well or Surface Site Number_/t1 ¢ = 9
Sample Designationf? ¢< >~ (27575

LOCATION/ADDRESS /r) crpodels
7
PROJECT NAME

-

;= —
Date, Time__/2 /r>/F

CLIENT/CONTACT __Tiin_ M & /&

b
Weather

HYDROLOGY MEASUREMENTS:

~
Date, Tim Method, (Level Meter-# or Code)/Comments

(Nearest .01 ft) Elevation , .
.27 / 12 /15 /%5 =
i /322>
WELL EVACUATION: Al Ll Gallons/Pore Volume
G?B Pore Volumes Method U?d Rinse Method - Date 'T'f'le_
7 . [ i Toese bt 12 /05775
. /J«'Nu Cor . //
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING: Sampler
& Depth \ Cleaning
~Date, Volume Container Taken - Preserva- iced Method
Sample” Time,.c:° Method (ml) . Type (teet) : tive . (yes.no)
?Vﬂf e LAY /)/f,bﬁ//_’ lre [feaoglicr T e el | yrS,
/5 70 . 134, /(./ . e -
_— — *Hexane rinse
f J— N if oily
FIELD WATER QUALITY TESTS:
Por Vol. Conductivity Conductivity @
Number pH . Temp (c9) (uStem) / 258 (uSfcm)
I 5ssT Jpe /YT
I ell.. 7. / q97 . , L
3 {26 L7 // e R . . - .
NOTES:

LI frrey , [rsdl, A olor .

Lt =13.97 402 )73

CHAZ

LAB: SAMPLERS:

Lugs ,z%ébf

NV d



@ gmaon

LOCATION/ADDRESS i{; /u/c- L et ’{’
PROJECT NAME

CUENTICONTACT [ fsw b/

Field Sampling Data |

Well or Surface Site Number /X167~ &

Sample Designation /™1 “//

(2057

Date, Time_//2/7 o

Weather

HYDROLOGY MEASUREMENTS:

(Nearest .01 ft) Etevation Date, Ti Method &vel Me(er/# or Code)/Comments
S0y Y _ualiilEs
/ . /3Y 3
7
WELL EVACUATION: /~ 7 Gallons/Pare Volume
Gallons Pore Volumes Method Used T\se Method C Da_}e/"mL
2.5 . S ) DS ablr [ 2/ > /73
. . /3‘- r'-/ s . \\ , e 4/ 00
Surface Water Flow Speed Measurement Method Date, Time
SAMPLING: Sampler ,
Depth Field Cleaning /"
Date, b Volume Container Taken Filtered Preserva- lced Metho
Sample Time Method {mi) Type (feet) {yes.no) tive . (yes.no} Non-Phasphatic
J Lo ,[;i/‘)/’s D {/c)’ql/L Yo /[/4/[/!5’ - ‘1/ Are Sl N sty deterggnt was
/ﬁ/ﬁi . /j‘u/t/ e H20 rinse
. . e 0 —— 'eOH rinse *
. . — e — e — istilled H20
' f —_— . rinse
—_— — “Hexane rinse
. —_— e —_— it oily
FIELD WATER QUALITY TESTS:
Por Vol. Conductivity , Conductivity @
Number - pH Temg (c9) (uS/cm) 2590 (uS/cm})
vl gy_p - 1A , . .
L«? (e ./ o, i e , ) ,
éﬂ; (L7 // g5 . .
NOTES:
- ~ =
A ] c"‘/(;/ L ALD j:t/o// ldre S, //~
///Z;Z 1.5 jpa2y=13.2¢
7
we: S sampLers: __AUSS /7//74 7/7/

S 1 o _ ‘-’)-;;7, /////7Z



@ gmaon

s J/r_

LOCATION/ADDRESS /?r"’/m o /z/ J

Field Sampling Data

14

Well or Surface Site Number_{¥1 ¢« - 7
Sample Designationslee 7— (279 75

3 LIY e //

PROJECT NAME i Date. Time_/2/r5/75

CLIENT/CONTACT Tre— Mace Weather

HYDROLOGY MEASUREMENTS: ~

Nearest .01 ft.) Elevation Vs Date, Time _ Method (Level Meter # or Code)/Comments
kB.}/ _ (> /05775 ’
P [33¢&
£
WELL EVACUATION: /‘ & Gallons/Paore Volume
Gall Pare Volumes Method Used Rinse Methgd Date, Time
gﬂs . ] ./)}f;u‘z./// . ] i , /2//3’/?r
. , 30 fes . g
Surface Water Flow Speed Measurement Method f Date, Time
SAMPLING: Sampler /
Depth Field Cleaning
Date, Volume Container Taken Filtered Preserva- Iced Method

Sample Time Method {mi) Type (feet (yes.no) tive . (yes.no)

'} vor . _f2 Z/ j%é?/ ) ??delk[/c e r//./://J-A’-,([ - f , Ale e € . /L:./
(Y28 fife . . L .
. . . N “Hexane rinse
. . — —_— if oily

FIELD WATER QUALITY TESTS:

Por Vol. Conductivity Conductivity @

Number _PH Temp (c% (uS/cm) 250 (uS/cm)

/ 5,73 2./ , J > ¢ .
7 Coo i 7 T7eA
20 7 :

. I I YA .

NOTES: ] ' )
Cle- e, Celoclesf Are $cC/ Ao eclos
LD zi2 w70 r = 1373
Y Duplicale mw 8 - 12/595 @ r/3e
e . CAS SAMPLERS: /OU_gf /7/(: /(./7\

1/ ST



=

(322) |
ng(On Field Sampling Data |

, / ) Well or Surface Site Number_£¥7 ¢4 - <4
LOCATION/ADDRESS /(Jr'x /.,/%' FARE SR [ Sample Desngna(non/hw‘/ & = SPISTST

PROJECT NAME _ Date. Time_/ 2 /2 5 /75

CLIENTICONTACT ___7 fs oy ind Weather

HYDROLOGY MEASUREMENTS:

(Nearest 01 ft) Eleva[io'g// Date, Tnme Method, "éveﬂlﬁngepﬁ or Code)/Comments
dal) ) ] YAV AN =
] I 32%
AL
7
WELL EVACUATION: ~ Gallons/Pore Volume
Galions Pare Volumes Method Used Rinse Method . Date, Time
C} D.50e854 . / . 12/ 3 TS
: L3sler . _ [5/0
Surface Water Flow Speed Measurement Method ! Date, Time
SAMPLING: - Sampler /
Depth Field Cleaning //
Date, Volume Container Taken Filtered Preserva- Iced Melhoq-"!

Sample Time Method (ml) . Type (feet) (yes.no) tive {yes.no) Non-Pho, 6haxic

Tuoc . JILs/sT Dipwnlh 4o | (fodles . T/H . Ne, _Hel | ¥ fu wast
B/ 0w/ e . 0 rinse

Distilled H20
rinse

*Hexane rinse

REREE

L if oily
FIELD WATER QUALITY TESTS:
Por Vol. Caonductivity Conductivity @
Number . Te - {uSlcm) 250, (uSicm)
I Deie / el
2 5’ L’ j[7.0 /. L3
a7 LL{ 5. / . 29
/
NOTES: ‘ )
‘,/t) V7se / el L L 7275 7{7/5’ c7”t,/ Galres 7. & Fal
Y= e ¢ 0. iy~ 14 33
6—}’{;—/ /;//7[/L /Wu{ﬂ‘ e F g /f(‘ MC__ Crler
J/') s ‘ SAMPLERS: ﬂcfff Voda o A




~ APPENDIX B
ANALYTICAL REPORTS AND CHAIN OF CUSTODY FORMS
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, ’Co!umbio

i Analytical

April 10, 1995 Service Request No.: K9501795

Tim Haderly
EMCON

603 Royal Street W.
P. O. Drawer B
Kelso, WA 98626

Re:  Reynolds Cable Plant/Project #40133-001.007
Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on March 28, 1995. For
your reference, these analyses have been assigned our service request number K9501795.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed. :

Please call if you have any questions. My extension is 258.

Respectfully submitted,
Columbia Analytical Services, Inc.

|
i«/‘m ’HJ\ L,\pub‘m

Lynda A. Huckestein
Project Chemist

LAH/td Page 1 of ?{
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ASTM
A2LA
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

acronist.1j/12/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated :

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.

t0G02



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EMCON Service Request: K9501795
Reynolds Cable Plant/#40133-001.007 Date Collected: 3/27/95
Water Date Received: 3/28/95 .

Date Extracted: NA
Date Analyzed: 3/30/95

BTEX and Total Petroleumn Hydrocarbons as Gasoline
EPA Methods 5030A78020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)

Total
Analyte: Benzene Toluene  Ethylbenzene  Xylenes
Method Reporting Limit: 0.5 1 1 I

Sample Name Lab Code

RC1/3-27-95 (M -4) K9501795-001 ND ND ND ND
RC2/3-27-95(Mtr~ &, K9501795-002 ND ND ND ND
RC3/3-27-95 (M4~ o) K9501795-003 ND ND ND ND
RC4/3-27-95 (MW~ ‘{) K9501795-004 65.5 ND ND ND
RC5/3-27-95 (Mn-~7) K9501795-005 121 ND ND ND
RC6/3-27-95 (pa i — (&) K9501795-006 ND -ND ND ND
RC7/3-27-95 ([paw-4 0., ,,) K9501795-007 63.5 ND ND ND
Method Blank K950330-WB ND ND ND ND
Approved By: Uit Date: V/ &7

5A/102194

01795PHC.LP1 - BTXw 44795

TPH as
Gasoline
50

588885858

Page No.:

00003



Client:
Project:

Sample Name

RC1/3-27-95
RC2/3-27-95
RC3/3-27-95
RC4/3-27-95
RC5/3-27-95
RC6/3-27-95
RC7/3-27-95
RCS5/3-27-95
RC1/3-27-95
RC2/3-27-95

EMCON

COLUMBIA ANALYTICAL SERVICES, INC.

Reynolds Cable Plant/#40133-001.007
Sample Matrix: Water

Laboratory Control Sample

Method Blank

Approved By:

QA/QC Report

Surrogate Recovery Summary
BTEX and Total Petroleum Hydrocarbons as Gasoline

Lab Code

K9501795-001
K9501795-002
K9501795-003
K9501795-004
K9501795-005
K9501795-006
K9501795-007

K9501795-005D
K9501795-001MS
K9501795-002MS

K950330-WL
K950330-WB

CAS Acceptance Limits:

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery
4-BFB (PID - BTEX)

K9501795
3/27/95
3/28/95
NA
3/30,31/95

Percent Recovery
4-BFB (FID - GAS)

101 98
103 100
99 94
102 93
103 100
101 100
100 97
105 102
112 -
- 102
122 107
105 103
70-122 51-143
S
Date: (//5775\

SURY/111554

0I795PHC.LPI - BTXwSUR 4/4/95

Page No.:

GO0
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9501795
Project: Reynolds Cable Plant/#40133-001.007 Date Collected: 3/27/95
Sample Matrix: Water Date Received: 3/28/95

Date Extracted: NA
Date Analyzed: 3/30,31/95

Duplicate Summary
BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G'

Units: pg/L (ppb)

Sample Name: RC5/3-27-95

Lab Code: K9501795-005
Duplicate Relative CAS RPD
Sample Sample Percent Acceptance

Analyte MRL Result Result Average Difference Limit
Benzene 0.5 121 109 115 10 30
Toluene 1 ND ND ND ND 30
Ethylbenzene 1 ND ND ND ND 30
Total Xylenes 1 ND ND ND ND 30
Gasoline 50 ND ND ND ND 30

_Approved By: U v L aors Date: ‘// (7 i

DUPISRPIV102194
01795PHC.LP1 - BTXwDUP 4/2/95 3 Page No.o
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Analyte
Benzene

Toluene
Ethylbenzene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON
Reynolds Cable Plant/#40133-001.007
Water

Matrix Spike Summary

QA/QC Report

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

RC1/3-27-95
K9501795-001

MRL

0.5

Units: pg/L (ppb)

Spike Sample
Level Result
100 ND
100 ND
100 ND

Spiked
Sample
Result

90.0

78
75

Date:

Percent
Recovery
90
78
75

775

MS15/102194

O1795PHC.LP| - BTXwMS 4/4/95

K9501795
3/27/95
3/28/95
NA
3/30,31/95

CAS
Percent
Recovery
Acceptance
Limits

56-129
61-126
54-132

Page No:

Hnnee



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9501795
Project: Reynolds Cable Plant/#40133-001.007 Date Collected: 3/27/95
Sample Matrix: Water Date Received: 3/28/95
Date Extracted: NA
Date Analyzed: 3/30,31/95
Matrix Spike Summary

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: ug/L (ppb)

Sample Name: RC2/3-27-95 CAS
Lab Code: K9501795-002 Percent
: Spiked Recovery
Spike Sample Sample Percent Acceptance
Analyte MRIL. Level Result Result Recovery Limits
Gasoline 50 2500 ND 2040 82 52-133

Approved By: / W Date: 7/ g ¢dm

MS15/102194
01795PHC.LP1 - BTXwWMS (2) 4/4/95 Page No_:

000Gy
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[
CA Analytical CHAIN OF CUSTULY/LABORA i ORY ANALYSIS KEQUEST FORM

Services'*- = - [
1317 South 13t Ave. @ Kolso, WAD8E26 o (206)577-7222, FAX (206) 636-1068 pATE_Z- £/ 15 pace__ I or
pRovECT NaMER cunddde (o e Ty 012200l 007 ANALYSIS REQUESTED
PROVECT MNGR_L7.tn +acke cly
- H e ! o~ Bl
COMPANY/ADDRESS__ (-4 1i¢ dA) - [ (s §
<
- 5
_ PHONE, %
SAMPLERSS!GNATURE“J'(%/!'M-\' .>4L4¢ AR £
SAMPLE LAB SAMPLE 5 REMAAKS
1D, DATE | TIME 1.D. MATRIX
i1 /2-27-95  o-asliwed [ 05 Thocter |2
e 2/2-271-95  [2.27.99] 16,5 -7 2, X
Ke s /3-27.95 1535 ) 2 N
£y /2.29-95 %50 - 2 X
KeE/2.27-98 o 9 £ X
Rel, /22755 1420 - [ 2 K
N1 /22795 | V' iwoo -7 W l X
7ﬂ RELINQUISHED BY: "~ JECEIVED BY; TURNAROUND REQUIREMENTS: | REPORTREQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
Ao N N _';. SIS -',',- . . L1 Caaf
s\, «l;.,, 7 ﬁ-! Moy . -sqmi;%:, J)/ : \_.‘ — dbh b Sday| /N Routine Report P.O. Shipping VIA_"/« (v ¢ D //Lqu
A7) | \_'_,/;.V/)S T A ‘)/O/v"/ 5 X_ Sandand {~ 1015 woking days) [ 2% |, a;;gn mm:moup.ui‘e BR u; Shipping ¥,
Prgg’(yNi(mZ (j,(J Pn:m:yﬁmr‘ _ — Provide Verbal Prefminary Results cmvﬁe;’umsimples')my . Condtion;
Frm — Frm/ - — R e 11 Data Validation A i
3 - 2899 ] of / - /1 //// § /CVL I Provide FAX Prefiminary Resufs (ncmsNIRuwm) L%O/ 7 6/6
Duw/Time BowTime - Requested Report Date | - 1y ¢ P Delvarable Report Lab No, '
RELINQUISHED BY: RECEIVED BY: SPECIAL INSTRUCTIONS/COMMENTS: -
Signaturs Sinatury
Primed Name ’ Printed Name
o Fm
Daw/iime Bate/Time

DISTRIBUTION:  WHITE - retum 1o originator; YELLOW - lab; PINK - retained by origlnator 40005
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c:\weekly\k9504029
July 15, 1995 Service Request No.: K9504029

Tim Haderly
EMCON

603 Royal Street W.
P. O. Drawer B
Kelso, WA 98626

Re:  Reynolds Cable Plant/Project #40133-001.007
Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on June 29, 1995. For
your reference, these analyses have been assigned our service request number K9504029.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.
Respectfully submitted,
Columbia Analytical Services, Inc.

Lopede Mk

Lynda A. Huckestein
Project Chemist

LAH/sm Page 1 of % o
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ASTM
A2LA
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

tr

acrontst 1i/12/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry
Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource: Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.

00002



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
EMCON Service Request: K9504029
Reynolds Cable Plant/#40133-001.007 Date Collected: 6/29/95
Water Date Received: 6/29/95 -

Date Extracted: NA
Date Analyzed: 7/7,8/95

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)
Total
Analyte: Benzene Toluene  Ethylbenzene  Xylenes

Method Reporting Limit: 0.5 1 1 1
Sample Name Lab Code
MWO062995-8 mh— ¢ K9504029-001 ND ND ND ND
MW062995-4 M v~ l{ K9504029-002 - - - -
MW062995-7 mun— 7 K9504029-003 - - - -
MW062995-10 M- 7 (2, ) K9504029-004 - - - -
MW062995-6 mun-~ (g K9504029-005 ND ND ND ND
K950706-MB K950707-MB ND “ND ND ND

SA/1021%94

Approved By: 7(\\1/*‘ / : Date: '7A 7’/ 4"

04029PHC.LLI - BTXw 7/10/95

TPH as
Gasoline
50

588888
AR A AN

Page No.:

000603



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9504029
Project: Reynolds Cable Plant/ #40133-001.007 Date Collected: 6/29/95
Sample Matrix: Water Date Received: 6/29/95

Date Extracted: NA

Volatile Organic Compounds

EPA Method 8260
Units: pg/L (ppb)
H s // 0 p ).
f\’\ v "(i f"\ i / lV\\’V - /’ A/
Sample Name: MW062995-4 MW062995-7 MW062995-10
Lab Code: K9504029-002 K9504029-003 K9504029-004
Date Analyzed: 7/12/95 7/12/95 7/12/95
Analyte MRL
Benzene 0.5 41 78(a) 72(a)
Toluene 0.5 ND ND ND
Ethylbenzene 0.5 ND ND ND
Total Xylenes 0.5 ND ND ND
a Result is from the analysis of a diluted sample, performed on 7/13/95. Dilution factor: 5.
Approved By: \-P’\'\’ Date: | I -\q l a5 .

K9504028.XLS - 8260rcv7-18-95 /18/95 1 Page No.:
000602



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9504029
Project: Reynolds Cable Plant/ #40133-001.007 Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Extracted: NA
Volatile Organic Compounds
EPA Method 8260
Units: pg/L (ppb)
Sample Name: Method Blank
Lab Code: K9504029-MB
Date Analyzed: 7/12/95
Analyte MRL
Benzene 0.5 ND
Toluene 0.5 ND
Ethylbenzene 0.5 ND
Total Xylenes 0.5 ND
a Result is from the analysis of a diluted sample, performed on 7/13/95. Dilution factor: 5.
Approved By: At Date: 7 // q /9“&——
K9504029.XLS - 8260rev7-18-95 (2) 7/19/95 / /

0CT03



APPENDIX A

LABORATORY QC RESULTS
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Client:
Project:

Sample Name

MW062995-8
MW062995-4
MW062995-7
MW062995-10
MWO062995-6
K950706-MB

Approved By: Qé\/ j ’

EMCON
Reynolds Cable Plant/#40133-001.007
Sample Matrix: Water

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Service Request: K9504029
Date Collected: 6/29/95
Date Received: 6/29/95
Date Extracted: NA
Date Analyzed: 7/7,8/95
Surrogate Recovery Summary

Lab Code

K9504029-001
K9504029-002
K95040295-003
K9504029-004
K9504029-005
K950707-MB

CAS Acceptance Limits:

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery
4-BFB (FID - GAS)

Percent Recovery

4-BFB (PID - BTEX)

88 80

- 83

- 80

- 80

92 84

90 85
69-114 65-117

Date: V/‘ Z /Cﬂ',

SUR2/1115%4
04029PHC.LLY - BTX:

mwes

Page No:

009



m'-"'blo CI'H'\IN (ll V-‘U‘\JI\)D‘lll-ABVIIAVl-LII{ Al‘r'\LYUI\.I HL“Jt‘UI l-Ul v /t
AB Analytical - , / / P ) y D(b
Services "™ 1317 South 13th Ave. * Kelso, WA 98626 + (206) 577-7222 « (800) 695-7222 » FAX (206) 636-1068 DATE_& /27 /% & PAGE d OF L

<
<
o’ ' ‘ . ] Ve ANALYSIS REQUESTED =
PROJECT NAME/?';//::/-'/J VIO & TP SR LY 4
PROJECT MANAGER_Z s -~ - /er // 9 o
P . IS =
COMPANY/ADDRESS _* 27702 oo /7 e /7 & z . 3 3
< o 5 ~/ & £
g SIS 2.8 J Hel S -
0 e W 5 o [0 s/l § )
- (o] O, 05.5-\”‘1’3“’/900 cO7§</.S /2]
SAMPLERS SIGNATURE x g“ 9 3 §§ $&/ze o Su I3 : g ‘“53‘? &£
2 15150 /55)55/85 a 3/2éss]sS] ¢ 185/ 8 /&
SAMPLE v LAB SAMPLE | 3 SRS /8888 8/x 8IS /85 E5 15 ) E FoIE /& REMARKS
LD. DATE | TIME LD. MATRIX | Z o [ D[RS Q5[ AG [OK[RLIIG/OQ/ <[B! & /O
piigvoc I iAo 4029-) \Ho 1S X .
gty 1 | | ezs -7 > |X
e . -7
Wi D95 T l /¢ -‘5 J X
e s oy e ) O // /O —4 j
i / o ‘. \‘ , & \ //.'K() ./5 \ . j % \
WS L%
.vﬁELlNQU‘I:SHE,D BY: ( RECEIVED BY: TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
PP ST S — 24N __ 48h. ___5day | ~<Z. L Rouline Report
; = ; ¥ . 1. Report {includes DUPMS. . Vi
?}(gflaéu’{e i Sig a&f‘? ¢ !(\ L £ Slandard {10-15 working days) MSD, a8 requirsd, may be P.O. ¥: Shfppfng VA
Prinled Name - Printed Name — Provide Verbat Prefiminary © charged as samples) Bl To: Shipping .
S A Cphm Resls — 10, Dala Validation Repor Gohdition:
Frm = \{ - ) o {includes All Raw Data)
S e ey O 2 lf‘( 7 sy | L Provide FAX preiminary Resuits | v, GLP Deliverable Repor
Dale/Time Date/Time Requested ReportDate _ Lab No:
RELINQUISHED BY: ) RECEIVED BY: SPECIAL INSTRUCTIONS/COMMENTS: Landfill '
Signalure Signalure
Tolal Metals: As Sb Ba Be Ca Cd c Fe P i Ag Se TI
Pred Nama el Nars olal Melals: As a [ a Co r Cu e b Mg Mn Ni Ag e Tl 'V Zn Hg
Dissolved Melals: As Sb Ba Be Ca Cd Co Cr Cu Fe Pb Mg Mn NI Ag Se T V Zn Hg
Firm Firm
Date/Time Date/Time

RIRTNIOLITION. WWHITE  sabirn In Ardninalne VELL A . Inhe BINK .« ralalnad hy arninatar : 40v-us



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EMCON
Reynolds Cable Plant/ #40133-001.007

Sample Matrix: Water

Sample Name

MW062995-4
MW062995-7
MW062995-10
Method Blank

Approved By:

Surrogate Recovery Summary
Volatile Organic Compounds

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

EPA Method 8260
Percent R ecoyv

Lab Code Dibromofluoromethane Toluene-dg
K9504029-002 102 99
K9504029-003 103 99
K9504029-004 101 99
K9504029-MB 99 100

CAS Acceptance Limits:  91-117 90-110

K9504029
6/29/95
6/29/95
NA
7/12/95

ery

4-Bromofluorobenzene

91
92
91
94

82-119

SURY111594
04029VOAJI1 - B260wSUR /14/95

Wors /f/é;/@@/

Date: ‘7‘7{/} Lf'/ fr—

Page No.:

06010
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14:30 206 423 7518

06/30/95

Columbia

CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORN!‘ J

; -
SOTVKGS"“ 1317 South 13th Ave. + Kelso, WA 98626 * (206) 577-7222 « (800) 695-7222 + FAX (206) 636-1068  DATE / 22/%5 PAGE /. __oF ~
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PROJECT NAME&;:&&Q_QM‘%/SZ cOUs 00 F
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g 3 & o §_ /5§ Y
Z & O 0,7, J ofe /| S
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S| [EF/ANE [ 5125183/ 1S [o153]S [ /5 /s
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@ | /Sd)fS SS58/8K5/5 /T & §S/ & [65/8 /o
SAMPLE R LAB saMPLE | 3 | [EZ1SF/ 30 5o/d fg c?g ¥ > ‘55\8 vl & é",g g /& REMARKS
1.0, DATE | TIME 1D. MATRIX | 2 SF/OFG[QF/AG (O [ILXQG/CQ/ ¢ [a ju [O —
o ose g Ghrbpes s S| X X 3 WU
muwog) 795 - L [ lezs = x Y \,(\&\S
w495 < 7 [ /O 31X * 0}5—‘35—
. - R L
musipriroso | | Yo K Pl WL..\‘\
— A .
D AN e 31 K 7( A
]
Post-it* FaxNote 7671 [Dale [, Jop [fhge> )
T From =7 1 0
° Lomda f. 7 A
Co./Dept! . .
ELINQUISHED BY: RECEIVED BY: TURNAROUND REQUI  [Phone # - J SAMPLE RECEIPT:
Z;EZ,AQ§2¢ L~—k, U | ey { T
Siggature —— Sigrature Standard (10-15 wor ng VIA
s ede7 2 . Haw X : | "
?pled Name Printed Name —— Provide Verbal Prelitn.; . e Sy %
/XS / Celro - >c Results — (."3] . ““’A‘aw o) Condion:
Il . -
Che/s s 1236 ©l24 | \ 4.0 3S¢ | - Provide FAX preliinary Resuls | 1y CLP Defverable Repor
Date/Time Date/Time Requested Repor Dale . m
RELINQUISHED BY: RECEIVED BY: SPEGIAL INSTRUCTIONS/COMMENTS: Landfill
Signalure Signature
tal Metals: A M i A H
Prnied Name Pired Nams TotalMetals: As Sb Ba Be Ca Cd Co Cr Cu Fe Pb Mg Mn Ni Ag Se T V 2Zn g
Dissolved Metals: As Sb Ba Be Ca Cd Co Cr Cu Fe Pb Mg Mn NI Ag Se T V Zn Hg
Firm Firm
Date/Time Date/Time
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October 4, 1995 Service Request No.: K9505781

Tim Haderly
EMCON

603 Royal Street W.
P. O. Drawer B ;
Kelso, WA 98626 R

Re:  Reynolds Cable Plant Project
Dear Tim: -

Enclosed are the results of the sample(s) submitted to our laboratory on September 15, 1995.
For your reference, these analyses have been assigned our service request number K9505781.

All apalyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.
Respectfully submitted,
Columbia Analytical Services, Inc.

Bopete hudaie™

Lynda A. Huckestein
Project Chemist

LAH/sm Page 1 of 5

cc:  Tim Mace/Reynolds, Longview
Mike Staton/EMCON, Bothell
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ASTM
A2LA
CARB

CAS Number

CEC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS

LUFT

MCL

MDL
MPN

NA

NAN
NC
NCASI

NIOSH
PQL
RCRA
SIM
TPH

acronlst.[{/12/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed
Not Calculated
National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.
00602



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9505781
Project: Reynolds Cable Plant Date Collected: 9/15/95
Sample Matrix:  Water Date Received: 9/15/95 -

Date Extracted: NA
Date Analyzed: 9/27-28/95

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)
Total TPH as
Analyte: Benzene Toluene Ethylbenzene  Xylenes Gasoline
Method Reporting Limit: 0.5 1 1 1 50
Sample Name Lab Code
MW-9/9/15/95 K9505781-001 ND ND ND ND ND
MW-5/9/15/95 K9505781-002 ND ND ND ND ND
MW-8/9/15/95 K9505781-003 ND ND ND ND ND
MW-7/9/15/95 K9505781-004 60.5 ND ND ND ND
MW-6/9/15/95 K9505781-005 1.0 ND ND ND ND
MW-4/9/15/95 K9505781-006 64.4 - ND ND ND ND
MW-3/9/15/95 K9505781-007 66.6 ND ND ND ND
Method Blank K950927-MB ND ND ND ND ND
. B . /
Approved By: / é Z ' Date: // J 7 _)r’_
S5A/102194
05781PHCLP! - BTXw 10/395 Page No.:

00603



Client:
Project:

Sample Name

MW-9/9/15/95
MW-5/9/15/95
MW-8/9/15/95
MW-7/9/15/95
MW-6/9/15/95
MW-4/9/15/95
MW-3/9/15/95
Method Blank

Approved By:

Reynolds Cable Plant
Sample Matrix: Water

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Surrogate Recovery Summary

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery

Lab Code 4-BFB (PID - BTEX)
K9505781-001 99
K9505781-002 98
K9505781-003 98
K9505781-004 99
K9505781-005 99
K9505781-006 99
K9505781-007 100
K950927-MB 94
CAS Acceptance Limits: 69-114

8

K9505781
9/15/95
15195
NA
9/27-28/95

Percent Recovery
4-BFB (FID - GAS)

68
68
67
68
68
68
67
65

65-117

Date: /0 =5 é S‘_-

SUR2/111594

05T81PHC.LP1 - BTXWSUR 10/395

Page No.:

00604
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Firm
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FE ey
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PROJECT MANAGER /7 v /7/4//[;/ 0 5 g o/ /3 g .S 9
. g o 5 D DO Q ~
COMPANYIADORESS __& 4 ¢ g Jie [0 W A o 5’Y§ =] §o [T w8
< ¢ 5o D I ‘~Q o AN ~
S S /s (o) .
5l /8 58/ [/ 583 /493 GO
. ~- .. |8 §9 /0o /<y £ X £ V. [& /25
— __PHONEX A2 - 2SS0 | D gé.& é?é;‘;‘ s8/% /5, §§T © [/ 9/§ I e
: o] X /e /& |8 P/0 O/ S8/ [
SAvPLERS SIGNATURE D= men /1P & SO /SE/F0 ENE §$Go§ 5 8] foslS /58
@ @9 |20 [85 /58 /2 SL/PO oL/e /SO /58
SAMPLE LAB sawple | 2 |5 /85 /885825 R RERSHF[ES/S O ERfEs
. LD DATE | TIME 1D. MATRIX | 2 |G A6 /T8 ‘lg RTIREIRS RS RE T 6 FORSRE REMARKS
M s —f?/é/s’/ s ot sirys < ST |vares |3 )
i o 1
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KELSO OFFICE

December 29, 1995 Service Request No.: K9507815

Tim Haderly
EMCON

603 Royal Street W.
P. O. Drawer B
Kelso, WA 98626

Re: Reynolds Cable Plant/Project #40133-001.007
Dear Tim:

Enclosed are the results of the sample(s) submitted to our laboratory on December 15, 1995.
For your reference, these analyses have been assigned our service request number K9507815.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 258.
Respectfully submitted,
Columbia Analytical Services, Inc.

TPRRTNPES

Lynda A. Huckestein
Project Chemist

LAH/sam Page 1 of 4

cc: Mike Staton, EMCON - Bothell
Tim Mace, Reynolds - Longview
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COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
ASTM American Society for Testing and Materials
A2LA American Association for Laboratory Accreditation -
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency
ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
J Estimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit.

LUFT Leaking Underground Fuel Tank

M Modified

MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NAN Not A‘xnalyzed

NC Not Calculated

NCASI National Council .of the Paper Industry for Air and Stream Improvement

ND ' Not Detected at or above the MRL

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL. OOOQ.“.

acronlst.1j/12/29/94



Client:
Project:

Sample Matrix:

Sample Name

MW4-121595
MW35-121595

- MW6-121595
MW7-121595
MW8-121595
MW10-121595
Method Blank

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Reynolds Cable Plant/#40133-001.007

Service Request: K9507815
Date Collected: 12/15/95
Date Received: 12/15/95.

Date Extracted: NA
Date Analyzed: 12/28/95

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)

Analyte:
Method Reporting Limit:

Lab Code

K9507815-001
K9507815-002
K9507815-003
K9507815-004
K9507815-005
K9507815-006
K951227-WB

W

Benzene

0.5

9.7

3.0
150

148

Toluene

1

EEEEEE

Total
Ethylbenzene  Xylenes
1 1
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Date: _/ ’%)%’ ~

SA/102194

O7BISPHC.LP1 - BTXw 1272895

TPH as
Gasoline
50

CEEEEEE
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9507815
Project: Reynolds Cable Plant/#40133-001.007 Date Collected: 12/15/95
Sample Matrix: Water Date Received:  12/15/95
Date Extracted: NA
Date Analyzed: 12/28/95
Surrogate Recovery Summary

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery

Percent Recovery

Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
MW4-121595 K9507815-001 87 83
MW35-121595 K9507815-002 86 82
MW6-121595 K9507815-003 87 84
MW7-121595 K9507815-004 89 84
MWS8-121595 K9507815-005 86 g1
MW10-121595 K9507815-006 90 82
Method Blank K951227-WB 87 83
CAS Acceptance Limits: 69-114 ' 65-117

Approved By: Nt Lt Date: / }/ 7/{/7 s
SUR2/111594

O781SPHC.LP! - BTXWSUR 12/2895 O vﬂoo 4
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Reynolds Metals Company
Project: Reynolds Metals Co, Cable Plant
Sample Matrix: Water

Analyte

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
1,1-Dichloroethene (1,1-DCE)
Methylene Chloride

trans -1,2-Dichloroethene
1,1-Dichloroethane
Chloroform
1,1,1-Trichloroethane (TCA)
Carbon Tetrachloride
Benzene

1,2-Dichloroethane
Trichloroethene (TCE)
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethyl Vinyl Ether
Total-1,3-Dichloropropylene
Toluene
1,1,2-Trichloroethane
Tetrachloroethene (PCE)
Dibromochloromethane
Chlorobenzene
Ethylbenzene

Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

Analytical Report

Total Toxic Ofganics (TTO)
Volatile Organic Compounds

EPA Method 624
Units: pg/L (ppb)

Sample Name:
Lab Code:
Date Analyzed:

MRL

10
10
10
10

lJIUlUIUILIILII(JILIlLIILIIUIUISLIILII'JI{JILIIM(J-LIILII'JILIIUI

Outfall 009
K9801603-001
3/18/98

1544584558 585558585355558585555

Service Request: K9801603
Date Collected: 3/16/98
Date Received: 3/16/98
Date Extracted: NA

Method Blank
K980318-MB
3/18/98

EREEEEEEEEEEEEEEEEEEEEEEEEEERE

00007

Acrolein 100
Acrylonitrile 10
Approved By: /W W Date: Zng / %

ESMXQAJGl - 624TTO 3/31/98
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Reynolds Metals Company Service Request:
Project: Reynolds Metals Co., Cable Plant Date Collected:
Sample Matrix: Water . Date Received:

Date Extracted:

Total Metals
Units: pg/L (ppb)
Sample Name: Outfall 009 Method Blank
Lab Code: - K9801603-001 K9801603-MB
Date Analyzed: 3/20/98 3/20/98
EPA

Analyte Method MRL
Antimony 6010A 50 ND ND
Arsenic 7060A 5 ND ND
Beryllium 6010A 5 ND ND
Cadmium 6010A 4 ND ND
Chromium 6010A 5 ND ND
Copper 6010A 10 ND ND
Lead 7421 2 ND ND
Mercury 7470A 0.5 ND ND
Nickel 6010A 20 ND ND
Selenium 7740 5 ND ND
Silver 6010A 10 ND ND
Thallium 7841 5 ND ND
Zinc 6010A 10 16 ND
Approved By: _— Date: 3{% / (e o)
3S30EPA/102054 / !

01603ICP.EAL - Sample 3/27/98

K9801603
3/16/98
3/16/98
3/19/98

00004

Page No.:



' COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Reynolds Metals Company Service Request:
. Project: Reynolds Metals Co, Cable Plant Date Collected:
Sample Matrix: Water ’ Date Received:
: Date Extracted:
Total Toxic Organics (TTO)
Volatile Organic Compounds
" EPA Method 624
Units: pg/L (ppb)
Sample Name: Outfall 009 Method Blank
Lab Code: K9701755-001 K970402-MB
Date Analyzed: 4/2/97 412197
Analyte MRL
Chloromethane 10 ND ND
Vinyl Chloride 10 ND ND
Bromomethane 10 ND ND
Chloroethane 10 ND ND
1,1-Dichloroethene (1,1-DCE) 5 ND ND
Methylene Chioride 5 ND ND
trans -1,2-Dichloroethene 5 ND ND
1,1-Dichloroethane 5 ND ND
Chloroform 5 ND ND
1,1,1-Trichloroethane (TCA) 5 ND ND
Carbon Tetrachloride 5 ND ND
Benzene 5 ND ND
1,2-Dichiorocthane 5 ND ND
Trichloroethene (TCE) 5 ND ND
1,2-Dichloropropane 5 ND ND
Bromodichloromethane 5 ND ND
2-Chloroethyl Vinyl Ether 10 ND ND
Total-1,3-Dichloropropylene 5 ND ND
Toluene 5 ND ND
1,1,2-Trichloroethane 5 ND ND
Tetrachloroethene (PCE) 5 ND ND
Dibromochloromethane 5 . ND ND
Chlorobenzene 5 ND ND
Ethylbenzene 5 ND ND
Bromoform 5 ND ND
1,1,2,2-Tetrachloroethane 5 ND ND
1,3-Dichlorobenzene 5 ND ND
1,4-Dichlorobenzene 5 ND ND
1,2-Dichlorobenzene 5 ND ND
Acrolein 100 " ND ND
Acrylonitrile 10 ND ND
Approved By: _ (it s YO Date:_Q/47
35307102094

BI755VOA.NHI1 - 624TTO 4497

K9701755
3/19/97
3/19/97

NA

00007

Page No.:



. COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Reynolds Metals Company ' . Service Request: K9701755
Project: Reynolds Metals Co, Cable Plant Date Collected: 3/19/97
Sample Matrix: Water Date Received: 3/19/97

Date Extracted: 3/21/97

Total Metals
Units: pg/L (ppb)
Sample Name: Outfall 009 Method Blank
Lab Code: K9701755-001 K9701755-MB
Date Analyzed: 3/24/97 3/24/97
EPA

Analyte Method MRL
Antimony 6010A 50 ND ND
Arsenic TO060A 5 ND ND
Beryllium , 6010A 5 ND ND
Cadmium 6010A 4 ND ND
Chromium 6010A 5 ND ND
Copper 6010A 10 ND ND
Lead 7421 2 ND ND
Mercury 7470A 0.5 ND ND
Nickel 6010A 20 ND ND
Selenium 7740 5 ND ND
Silver 6010A 10 ND ND
Thallium 7841 5 ND ND
Zinc 6010A 10 20 ND
Approved By: (] (G Date: “'\-’ Z— lﬂ’
3AS30EPA/102094 7 ! '

01755ICP.IC} - Sample 4297 0 0 0‘0"’4
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' COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Reynolds Metals Company ' Service Request: K9601615
Project: Reynolds Metals Co., Cable Plant/ #REY1095LVMISC Date Collected: 3/21/96
Sample Matrix: Water Date Received: 3/21/96

o Date Extracted: NA
Total Toxic Organics (TTO)
Volatile Organic Compounds
EPA Method 624
Units: pg/L (ppb)
Sample Name: Outfall 009 Method Blank
Lab Code: K9601615-001 K960404-MB
Date Analyzed: 4/4/96 4/4/96

Analyte MRL
Chloromethane’ 10 ND ND
Vinyl Chloride 10 ND ND
Bromomethane 10 ND ND
Chloroethane 10 ND ND
1,1-Dichloroethylene 5 ND ND
Methylene Chloride 5 ND ND
trans -1,2-Dichloroethylene 5 ND ND
1,1-Dichloroethane 5 ND ND
Chloroform 5 ND ND
1,1,1-Trichloroethane (TCA) 5 ND ND
Carbon Tetrachloride 5 ND ND
Benzene 5 ND ND
1,2-Dichloroethane 5 ND ND
Trichloroethylene (TCE) 5 ND ND
1,2-Dichloropropane 5 ND ND
Bromodichloromethane 5 ND ND
2-Chloroethyl Vinyl Ether 10 ND ND
Totai-1,3-Dichloropropylene 5 ND ND
Toluene 5 ND ND
1,1,2-Trichloroethane 5 ND ND
Tetrachloroethylene (PCE) 5 ND ND
Dibromochloromethane 5 ND ND
Chlorobenzene 5 ND ND
Ethylbenzene 5 ND ND
Bromoform 5 ND ND
1,1,2,2-Tetrachloroethane 5 ND ND
1,3-Dichlorobenzene 5 ND ND
1,4-Dichlorobenzene 5 ND ND
1,2-Dichlorobenzene 5 ND ND
Acrolein 100 ND ND
Acrylonitrile 10 ND ND

Approved By: 9 fa/;LL { . hﬂ[ fi/p Date: 4/3{/@(& 0000?

“
§)
3530102094 0

01615VOALIGI - 624TTO 4/8/96 . ) Page No.:
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* “COLUMBIA ANALYTICAL SERVICES, INC.

_ Analytical Report
, Client: Reynolds Metals Company ' V ' - Service Request: K9601615
. Project: Reynolds Metals Co., Cable Plant#REY1095LVMISC Date Collected: 3/21/96
~ Sample Matrix: Water Date Received: 3/21/96
o Date Extracted: 4/1/96
Total Metals
Units: pg/L (ppb)
Sample Name: Qutfall 009 Method Blank
Lab Code: K9601615-001 K9601615-MB
Date Analyzed: 4/1/96 4/1/96
EPA

Analyte Method MRL

Antimony 6010A 50 ND ND
Arsenic 7060 5 ND ND
Beryllium 6010A 5 ND ND
Cadmium 6010A 3 ND ND
Chromium 6010A 5 ND ND
Copper 6010A 10 ND ND
Lead 7421 2 ND ND
Mercury 7470 0.5 ND ND
Nickel 6010A 20 ND ND
Selenium 7740 5 ND ND
Silver 6010A 10 ND ND
Thallium 7841 5 ND ND
Zinc 6010A 10 ND ND

Approved By: d/cf Date: 4 é&e 00 004

O161SICP.EAI - Sample 4/4/96 Page No.:



Analytical Report
Client: Reynolds Metals Company
Project: Reynolds Metals Co; Cable Plant
Sample Matrix: Water
Total Toxic Organics (TTO)
- Volatile Organic Compounds
EPA Method 624
Units: pg/L (ppb)
Sample Name: Outfall 009
Lab Code: K9501717-001
Date Analyzed: 4/5/95

Analyte MRL
Chloromethane 10
Vinyl Chloride 10
Bromomethane 10
Chloroethane 10
1,1-Dichloroethylene
Methylene Chloride
trans -1 2-Dichloroethylene
1,1-Dichloroethane
Chloroform
1,1,1-Trichloroethane (TCA)
Carbon Tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethylene (TCE)
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethyl Vinyl Ether

Total-1,3-Dichloropropylene
Toluene
1,1,2-Trichloroethane
Tetrachloroethylene (PCE)
Dibromochloromethane
Chlorobenzene
Ethylbenzene

Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Acrolein

100
Acrylonitrile 10
Approved By:

LIIU!'JIM'JIU:!JIUIUIUIUIUIS‘JILIIUIUILIIMU\'JIUIU\LA(JI
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' COLUMBIA ANALYTICAL SERVICES, INC,

3830/102094

QITI7VOATDI - 624TTO 46/95

Service Request: K9501717
Date Collected: 3/23/95
Date Received: 3/23/95
Date Extracted: NA

Method Blank
K9501717-MB
4/5/95

5335835355555555858868558853585885588

W T/W Date: L7/I/ Dj/ 6—
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: . Reynolds Metals Company : . Service Request: K9501717
Project: Reytiolds Metals Co;. Cable Plant : Date Collected: 3/23/95
Sainple Matrix: Water : Date Received: 3/23/95

Date Extracted: 3/27/95

Total Metals
Units: pg/L (ppb)
Sample Name: Outfall 009 Method Blank
Lab Code: K9501717-001 K9501717-MB
Date Analyzed: 3/30/95 3/30/95
: EPA
Analyte Method MRL
Antimony 6010A 50 ND ND
Arsenic 7060 5 ND ND
Beryllium 6010A 5 ND ND
Cadmium 6010A 3 ND ND
Chromium 6010A 5 ND ND
Copper 6010A 10 ND ND
Lead 7421 2 ND ND
Mercury 7470 0.5 ND ND
Nickel 6010A 20 ND ND
Selenium 7740 5 ND ND
Silver 6010A 10 ND ND
Thallium 7841 5 ND ND
ND

Zinc 6010A 10 12

Approved By:é\‘ ,.A.,—th_} Q,_._ e a A Date: ﬁ:\‘( g\S{

3S30EPA/102094 ;
01717ICP.WM] - Sample (2) 4695 Page No.:
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@ 18912 North Creek Parkway « Suite 100 « Bothell, Washington 98011-8016 « (206) 485-5000 » Fax (206) 486-9766

January 14, 1998
Project 40133-001.007

Mr. Tim Mace

Reynolds Metals Company
P.O. Box 999

Longview, Washington 98632

Re:  Groundwater Monitoring Report, Reynolds Cable Plant, Longview, Washington
Dear Mr. Mace:

EMCON is pleased to submit this letter report describing the results of quarterly groundwater
monitoring activities conducted from March 1996 through April 1997 at the Reynolds Metals
Company (Reynolds) Cable Plant. The site is located at 4393 Industrial Way in Longview, .
Washington (Figure 1). The objective of the work was to monitor groundwater quahty and
groundwater flow directions beneath the site over time.

SCOPE OF WORK

The field activities completed by EMCON on March 28, June 21, September 24, and
December 13, 1996, and April 9, 1997, included the following:

e Measured depths to groundwater in all monitoring wells.
s Collected groundwater samples from selected monitoring wells.
¢ Placed all purge water in 55-gallon drums for disposal by Reynolds.

During each sampling event, EMCON measured depths to groundwater in each well by using
an electronic water level probe. The probe was decontaminated between each well by using
methanol and distilled water rinses, respectively. Depth to groundwater measurements were
converted to groundwater elevations based on well elevation surveys conducted by Pacific

Northern Geoscience (PNG) during previous site investigation work. The elevations of the
wells were surveyed relative to a local site datum.

Before sample collection, at least three pore volumes of water were removed from the
monitoring wells. Each well was purged using a disposable polyethylene bailer. Field
parameters of pH, specific conductance, and temperature were measured following the removal
of each pore volume. After stabilization of the field parameters (less than 10 percent difference

B\LADATA0133-REY\01\MACE-LR.508-98\sap: 1



Mr. Tim Mace Project 40133-001.007
January 14, 1998
Page 2

between pore volumes), the sample was collected. Field Sampling Data Sheets for each
sampling event are included in Appendix A.

Each sample was properly labeled and placed into an iced cooler. The samples were delivered under
standard chain-of-custody protocol to Columbia Analytical Services, Inc., in Kelso, Washington. All
of the samples were analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by
USEPA Method 5030A/8020 and total petroleum hydrocarbons as gasoline (TPH-G) by
Washington Department of Ecology Method WTPH-G.

RESULTS

From March 1996 through April 1997, depths to groundwater in the wells ranged from 3.15
(MW-6) to 7.80 (MW-9) feet below the tops of the flush-grade well casings. Groundwater
elevations in the wells fluctuated 1.53 to 2.03 feet due to seasonal effects. The general groundwater
flow direction beneath the site was consistently to the south-southwest at an average horizontal
hydraulic gradient of approximately 0.008 feet/foot. The depth to groundwater measurements and
groundwater elevations are presented in Table 1, and groundwater elevation contour maps for each
monitoring event are presented on Figures 2, 3, 4, 5, and 6.

For each 1996 and 1997 sampling event, toluene, ethylbenzene, total xylenes, and TPH as
gasoline were not detected in any of the samples at concentrations above the method reporting
limits (MRLs). Benzene was detected in one of the two samples from MW-6 and three of the
five samples from MW-7; however, the concentrations were below the Model Toxics Control
Act (MTCA) Method B Cleanup Level based on protection of surface water (71 micrograms
per liter).

MTCA Method B cleanup levels based on protection of surface water should apply to the
shallow groundwater beneath the site because the groundwater is probably not potable. The
groundwater beneath the site is not a current source of drinking water, and it will not likely be a
future source of drinking water. The site is located within an industrial zoned facility and the
shallow groundwater discharges into a surface water drainage ditch located approximately 100 feet
southwest (hydraulically downgradient) of MW-7. The deeper groundwater beneath the site
discharges into the Columbia River, which is located approximately 2,000 feet southwest of the site.

B\LADATAW133-REY\ 1\MACE-LR.508-98\sap:1 Emcaon



Mr. Tim Mace
January 14, 1998
Page 3

Project 40133-001.007

If you have any questions, please call Mike Staton at (425) 485-5000.

Sincerely,

EMCON

AR

Michael D. Staton, R.G.
Project Manager

Attachments: Limitations

Table 1

Table 2

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

Groundwater Monitoring Results

Groundwater Sample Analytical Results

Site Location Map

Water Table Elevation Contour Map (3/28/96)
Water Table Elevation Contour Map (6/21/96)
Water Table Elevation Contour Map (9/24/96)
Water Table Elevation Contour Map (12/13/96)
Water Table Elevation Contour Map (4/9/97)

Appendix A Field Sampling Data Sheets
Appendix B - Analytical Reports and Chain of Custody Forms

B\LADATAV0133-REY\O \MACE-LR.508-98\sap:1
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This
report is solely for the use and information of our client unless otherwise noted. Any
reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance
of services. We do not warrant the accuracy of information supplied by others, nor the
use of segregated portions of this report.

B\LADATA\0133-REY\01\MACE-LR.508-98\sap:1 EmMaon
40133-001.007 Rev. 0, 1/14/98



Table 1

Groundwater Monitoring Results
Reynolds Metals Company Cable Plant
Longview, Washington

Page 1 of 4
Well Depth to Groundwater
Wel Date Elevation' (feet). | Groundwater” (feet) | Elevation® (feet)
MW-1 10/15/92 4.79 7.30 -2.51
10/19/92 7.25 -2.46
11/6/92 6.91 -2.12
11/11/92 6.73 -1.94
12/9/92 5.80 -1.01
12/18/92 5.52 -0.73
3/11/93 6.78 -1.99
3/23/93 6.60 -1.81
6/7/93 6.22 -1.43
Well abandoned on July 28, 1994.
MW-2 10/15/92 3.56 5.84 -2.28
10/19/92 5.75 -2.19
11/6/92 5.40 -1.84
11/11/92 532 -1.76
12/9/92 471 -1.15
12/18/92 4.59 -1.03
3/11/93 4.76 -1.20
3/23/93 5.51 -1.95
6/7/93 5.53 -1.97
Well abandoned on July 28, 1994.
MW-3 10/15/92 3.71 6.24 -2.53
10/19/92 6.17 -2.46
11/6/92 5.84 -2.13
11/11/92 5.75 -2.04
12/9/92 5.15 -1.44
12/18/92 5.07 -1.36
3/11/93 5.90 -2.19
3/23/93 571 -2.00
6/7/93 5.65 -1.94
Well abandoned on July 28, 1994.
MW-4 10/15/92 2.69 5.40 271
10/19/92 5.33 -2.64
11/6/92 4.99 -2.30
11/11/92 5.00 -2.31
12/9/92 4.54 -1.85
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Table 1

Groundwater Monitoring Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 2 of 4
Well Depth to Groundwater
Well Date Elevation' (feet) | Groundwater” (feet) | Elevation® (feet)
MW-4 cont. 12/18/92 2.69 4.42 -1.73
3/11/93 5.17 -2.48
3/23/93 4.83 -2.14
6/7/93 4.99 -2.30
3/27/95 430 -1.61
6/29/95 5.16 247
9/15/95 5.79 3.10
12/15/95 3.38 -0.69
3/28/96 439 -1.70
6/21/96 4.95 -2.26
09/24/96 533 -2.64
12/13/96 3.41 0.72
4/9/97 427 -1.58
MW-5 10/15/92 5.34 4.89 0.45
10/19/92 8.16 2.82
11/6/92 7.74 2.40
11/11/92 7.62 2.28
12/9/92 6.72 -1.38
12/18/92 6.51 -1.17
3/11/93 6.71 -1.37
3/23/93 8.10 276
6/7/93 6.54 -1.20
3/27/95 5.92 -0.58
6/29/95 6.62 -1.28
9/15/95 7.53 -2.19
12/15/95 537 -0.03
3/28/96 6.01 -0.67
6/21/96 6.59 -1.25
09/24/96 7.20 -1.86
12/13/96 5.67 -0.33
4/4197 5.82 -0.48
MW-6 10/15/92 2.31 4.85 -2.54
10/19/92 4.81 -2.50
11/6/92 4.48 217
11/11/92 4.39 -2.08
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Table 1

Groundwater Monitoring Results
Reynolds Metals Company Cable Plant
Longview, Washington

Page 3 of 4
Well Depth to Groundwater
Well Date - Elevation' (feet) Groundwater” (feet) | - Elevation® (feet)
MW-6 cont. 12/9/92 2.31 3.86 -1.55
12/18/92 3.79 -1.48
3/11/93 4.69 -2.38
3/23/93 433 -2.02
6/7/93 4.54 -2.23
3/27/95 3.83 -1.52
6/29/95 4.79 -2.48
9/15/95 5.44 -3.13
12/15/95 3.04 -0.73
3/28/96 4.12 -1.81
6/21/96 461 -2.30
09/24/96 4.82 -2.51
12/13/96 3.15 -0.84
4/9/97 3.85 -1.54
MwW-7 3/11/93 2.12 471 -2.59
3/23/93 434 -2.22
6/7/93 472 -2.60
3/27/95 3.98 -1.86
6/29/95 4.76 -2.64
9/15/95 5.32 -3.20
12/15/95 3.21 -1.09
3/28/96 4.03 -1.91
6/21/96 4.60 -2.48
09/24/96 4.89 -2.77
12/13/96 3.31 -1.19
4/9/97 3.88 -1.76
MW-8 3/11/93 4.02 6.15 -2.13
3/23/93 5.97 -1.95
6/7/93 6.11 -2.09
3/27/95 5.16 -1.14
6/29/95 6.50 -2.48
9/15/95 6.80 -2.78
12/15/95 4.05 -0.03
3/28/96 5.34 -1.32
6/21/96 5.89 -1.87
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Table 1

Groundwater Monitoring Resuits
Reynolds Metals Company Cable Plant

Longview, Washington

Page 4 of 4
Well Depth to Groundwater
Well Date Elevation' (feet) | Groundwater® (fect) | Elevation® (feet)
MW-8 cont. 09/24/96 4.02 6.35 233
12/13/96 432 -0.30
4/9/97 5.28 -1.26
MW-9 3/11/95 5.35 7.28 -1.93
' 3/23/93 7.15 -1.80
6/7/93 6.82 -1.47
3/27/95 6.40 -1.05
6/29/95 7.32 -1.97
9/15/95 8.28 2.93
12/15/95 4.65 0.70
3/28/96 6.21 -0.86
6/21/96 6.91 -1.56
09/24/96 7.80 -2.45
12/13/96 4.83 0.52
4/9/97 5.91 -0.56
Reference elevation relative to a arbitrary site datum (MW-1) established on October 14, 1992.
Distance from established reference elevation marked on top of PVC well riser to water table.
Water table elevation relative to arbitrary site datum (MW-1) of 4.79 feet.

B\LADATAW133-REY0 1\MACE-LR.508-98\sap:1
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Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 1 of 4
Benzene® Toluene® Ethylbenzene® Total Xylenes® TPH as Gasoline”
Well Number Date Sampled (ng/L) (ng/L) (ng/l) (ug/L) (ug/L)
MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-1 10/19/92 2 29 9 550
3/11/93 1 ND 10 ND 190
‘Well abandoned on July 28, 1994
MW-2 10/19/92 46 136 222 1910
3/11/93 41 200 271 2100
‘Well abandoned on July 28, 1994
MW-3 10/19/92 7 28 75 738
3/11/92 : 15.0 49.0 114.0 1400
Well abandoned on July 28, 1994, )
MW-4 10/19/92 55 “ND ND 1 ND
3/11/93 ND ND ND ND
3/27/95 ND ND ND ND
(Duplicate) 3/27/95 ND ND ND ND
6/29/95 ND* ND* ND* ND
9/15/95 64.4 ND ND ND ND
(Duplicate) 9/15/95 66.6 ND ND ND ND
12/15/95 9.7 ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 ND ND ND ND ND
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
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Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 2 of 4
Benzene® Toluene* Ethylbenzene® Total Xylenes* TPH as Gasoline®

Well Number Date Sampled (ng/L) (ng/L) (ng/L) (ug/L) (ng/l)

MTCA Method B Cleamip Levels® 71 200,000 29,000 NL¢ 10,000°
MW-3 10/19/92 ND 2 1 7 ND
3/11/93 ND ND ND ND ND
3127195 ND ND ND ND ND
6/29/95 NS NS NS NS NS
9/15/95 ND ND ND ND ND
12/15/95 ND ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 NS NS NS NS NS
9/24/96 NS "NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
MW-6 10/19/92 ND ND ND ND ND
' 3/11/93 ND ND ND ND ND
3/27/95 ND ND ND ND ND
6/29/95 ND ND ND ND ND
9/15/95 1.0 ND ND ND ND
12/15/95 3.0 ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 ‘1.3 ND ND ND ND
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS

BALADATA\0133-REY\0 IMACE-LR.508-98\sap: 1
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Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Page 3 of 4
Benzene® Toluene" Ethylbenzene® Total Xylenes® TPH as Gasoline”

Well Number Date Sampled (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

MTCA Method B Cleanup Levels® 71 200,000 29,000 NL? 10,000°
MW-7 3/11/93 2 ND ND ND ND
3/27/95 ND ND ND ND
6/29/95 ND? ND! ND* ND
(Duplicate) 6/29/95 ND¢ ND* ND* ND
9/15/95 60.5 ND ND ND ND
12/15/95 ND ND ND ND
(Duplicate) 12/15/95 ND ND ND ND
3/28/96 ND ND ND ND
6/21/96 ND ND ND ND
9/24/96 . " ND ND ND ND
12/13/96 ND ND ND ND ND
4/09/97 . ND ND ND ND ND
MW-8 3/11/93 ND ND ND ND ND
3/27/95 ND ND ND ND ND
6/29/95 ND ND ND ND ND
9/15/95 ND ND ND ND ND
12/15/95 ND ND ND ND ND
3/28/96 NS NS NS NS NS
6/21/96 NS NS NS NS NS
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
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40133-001.007

Rev. 0, 1/14/983



Table 2

Groundwater Sample Analytical Results
Reynolds Metals Company Cable Plant

Longview, Washington

Tatal petroleum hydrocarbons as gasoline by Ecology Method WTPH-G.
Chapter 173-340 WAC, “The Model Toxics Control Act Cleanup Regulations, Method B Cleanup Levels.” Amended January 1996. Cleanup levels based on protection of surface water, Includes
federal water quality criteria to protect humans eating aquatic organisms (WQA, 40 CFR 131.36),
There are no Method B cleanup levels based on protection of surface water for total xylenes and dissolved lead.
Ecology, 1987. Discharges containing oil and grease of mineral origin. Water Quality 9, September.
BTEX by USEPA Method 8260,

Page 4 of 4
Benzene® Toluene® Ethylbenzene® Total Xylenes® TPH as Gasoline®
Well Number Date Sampled (ng/L) (ug/l) (ng/L) (ng/l) (ng/l)
MTCA Method B Cleanup Levels® 71 200,000 29,000 NL¢ 10,000°
MW-9 3/11/95 ND ND ND ND ND
3/27/95 ND ND ND ND ND
6/29/95 NS NS NS NS NS
9/15/95 ND ND ND ND ND
12/15/95 NS NS NS NS NS
3/28/96 NA NA NA NA NA
6/21/96 NS NS NS NS NS
9/24/96 NS NS NS NS NS
12/13/96 ND ND ND ND ND
4/9/97 NS NS NS NS NS
NOTE: ND = Not detected at or above laboratory method reporting limit.
NS = Not sampled
NA = Not amlyzed for particular analyte,
ug/L = Micrograms per liter (parts per billion).
Shaded values exceed MTCA Method B Cleanup levels,
; BTEX by USEPA Method 503 0A/8020.
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APPENDIX A
FIELD SAMPLING DATA SHEETS



()
&y emcon Field Sampling Data

f ) .Well or Surface Site Number/27 ¢ = 7
LOCATION/ADDRESS ( DY/ J/I/f (a // {//ZZA/ L 47L Sample Designation_f</ ¢ /e 2385

ROJECT NAME Date. Time___3/2V/(FL . L YO
LIENT/CONTACT : Weather_ Lo 55t iy WL

HYDROLOGY MEASUREMENTS:

(Nza::e;t %1 ft.) : ) Eleva(ioy Dale / oc * Method (Level Meter # or Code)/Comments
// L/Z Srneo 2t 23227

/ELL EVACUATION: LL_GallonslPOfe Volume

| quc-:nj' | Pore .V'olumes‘ ’ | 'Meth,oquZy . Rinse Mey ' ? /Bal;ffmz

. " /> //7
ourface Water Flow Speed Measurement Method Date, Time
AMPLING:

) Depth Field

Date, Volume Container = Taken Filtered Preserva- iced

Sample Method (ml) . Type, .(l? {yes.no) ‘tive {ves.no)
;e 7/“;/F Mf‘ (Lralklosr, = LCHNN 4 AN <
roes” | Befe- : _ _—

*Hexane rinse
it oily

L]
i

FIELD WATER QUALITY TESTS:

Por Vol. Conductivity Conductivity @
Number pH Temp c°) (uS/cm) 25 (uS/cm)
T 77¢ o /e
2.C° ?‘ / 3. 7 /. (930
WA D ‘

T P BY S B
7

NOTES:

Tun Sty ot olor
//\,
/é,/‘é + /5 l &/7///‘ J2E D Fe ) )3 of

_-é/‘} _5 . SAMPLERS: fu S5 /L/ /’z T

VAV AN T




@ £mcon

LOCATION/ADDRESS ﬂ (v M /4 / é

" ROJECT NAME

20 R e (TF2

UENTICONTACT __7"finn  nAEIC

Field Sampling Data

Well or Surface Site Number £t L/ 7 ‘/
Sample Designationits &f — P& >/ T
Date, Time Clrc/2¢ Y92

Weather &/ Ceo— . g/t~ 7~

AYOROLOGY MEASUREMENTS:

(Nearest .01 ft.)
o

Mem@r Code)/Comments

| | EIeva}iV &}I}ati.ft?ne&
/

[“Y T

i

v.)/"/kn('o 727/93)7‘/

/ELL EVACUATION: _L_LGallonslPore Volume

Gallgns Pore- Volumes Method Us Rinse Method Daty'lm
A S Guewdk o Lo/
’ . ., ¢ L Cxr . / / r & S/ ..
wurface Water Flow Speed Measurement Method_ / Date, Time
{AMPLING: Sampler
Depth Field Cleaning
Date, Volume Container Taken Filtered Preserva- Iced
Sample }ime Method (ml) Type (feet) (yes.no) tive {yes.no)
Lol 4 m/ﬂ, ofgdg//z Sy el 2 M, __HcC
N/

/5T .

*Hexane rinse
it oity

TS

FIELD WATER QUALITY TESTS:

252(1?1?) '

Conductivity @

Por Vol. Canductivity
Number 7p Temp (c9) {uS/cm)
; - w
S L.9Y

g . /7.

L =

IOTES:

ff("/’ —{;2}(&1
/ /S 7

A Goé/

L AUZ 0 pors: 3.2

CAS-

LAB:

SAMPLERS: __ ﬁ(/f/ /f/f/f/ﬁ

—x)

A



(o) |
@ EmMcon - Field Sampling Data

K / ! / Well or Surface Site Number 4 ¢~ é
LOCATION/ADDRESS f»’l'w/ S é{ € : Sample Designationé/C = Oz 2/ Z &
*ROJECT NAME ! A DPrr 79¢ Date, Time_ (2 /2// Tk .
SUIENTICONTACT t/'m /vmro Weather e P e ' C

HYDROLOGY MEASUREMENTS:

(Nearest .0J ft.) Elevati e, Ti Melho@l or Code)/Comments
pf [r ) / X é 9’( 76?'
i

Y5 $SZaco FFI2327Y

NELL EVACUATION: LLGallonslPore Volume
Gallons Pore- Volumes Method2l7 . Rinse Method : Da/ta. T?e
s . N ) 2L ;/o.rq e . » yd . L/2/7e .
. 14 ( P . i '/ ;Zf L
Surface Water Flow "Speed Measurement Method / Date, Time. :
SAMPLING: Sampler
Depth Field Cleaning
_Date. Volume Container Taken Filtered Preserva- lced Method
. |Sample im Method (mt) - Type (feet) tive (yes.no)
Bl GO pipsdl o (el LD
6‘523 /94'-[/, '

FIELD WATER QUALITY TESTS:
Por Vol. Conductivity , Conductivity @

Nuzber ;5\? ;?u éc“) (uSlan / (2553_%51?1 .
2 %-Z/L z‘%j - LZ . 573
-/
| / - . :
Cfr. ek p€cd Hatbes”  aro odbe a2
1Y 33,02 /.57

NOTES:

Las: ___ <AL SAMPLERS: ﬁ/)ff /7/("4”_/1— — o R
Y/ 4



(a0
@ Emaon Field Sampling Data

/ // : Well or Surface Site Number. Mew -7

LOCATION/ADDRESS /p ~n // L /; c. Sample Designation w7—_ OCRIT
30JECT NAME Doed Ore (FF4 Date, . Time__ o /2. /2¢ —
HENTICONTACT Tl arace . Weather Cleetr , feowrom

« ¥DROLOGY MEASUREMENTS: -
(Nearest Q1) - - - - Elevation Date, Time Method Q Code)/Comments
- ]GO ) / &/; VAZ 2N

/Y5 / ,‘ Stacol P32PY .
ELL EVACUATION: . Gallons/Pore Volume
Gall Pore-Volumes _Method 027 Rinse Methy( Py ’
__fz . éé%i (A . . 22/ v
R . : 'a [ , . 7 . / 6\3 &
iface Water Flow- Speed Measurement Method___ 7/ Date, Time__
AMPLING: . . Sampler
Depth Field Cleaning
Date, Volume . Container Taken Filtered Preserva- lced " Method
>ample /‘m /Q Method (mi) Type (feet) {yes.no)  tive © (yes,no) Non-Phosph
. Vi & %ﬁ/ Yo Z‘/ corfrars L__ Ao, Kl | )/ (8 detergent wash
. 2 _ :
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FIELD SAMPLING DATA SHEET

15055 SW Sequoia Parkway, Suite 140

Portland, Oregon 97224-7712

X Office:  (503) 624-7200  Fax:___ (503) 620-7658
PROJECT NAME: Reynolds Cable Plant WELLID: &) -7
SITE ADDRESS: Longview, Washington 'BLIND ID: . dﬁr M- 7
DUP ID; (_NA)
WINDFROM:[ N I Ne | E [ sE | s [sw] w [nw]| (ueHt) | MEDIUM | HEAVW |
WEATHER:| (SsUNNY | cLoupy RAIN 7| TEMPERATURE{ “F 6? “c |
sppropriate units]

HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 f1) [Product Thickness]  [Water Columa] {Water Colurnn x Galt}
Date Time DT—Bottom__ DT-Product DT-Water DTP-DTW DTB-DTW . |_Volume (gal)
As2dAe] )4:00 ] J2.. 75 A% . O3 | xi 1 -3
[ : . . . . X3l 3.9
Gam=iary’xo1e3| 1"= 0041 | = o163 | 3= 0367| 4= 0653)] 6= 1469] 100= -4080 ] 1= 5.875
§ METHODS: (A) Submersible Pump (B) Peristaitic Pump (C) Disposable Bailer (1) PVC/Teflon Bailer (E) Dedicated Bailer (F) Dedicated Pump (G) Other =
GROUNDWATER SAMPLING DATA (f product Is detected, do NOT sampie) | sampte Depth: Wi meq
Bottle Type Date Time Method §| Amount & Volume mL{ Preservative (circle) Ice | Filter | pH )
voaclass [q4 #ufgb | H2¢ [ C | = @m | (HCD YEs | NO
Amber Glass ! : 250, 500, 1L (None) HC]) (H;S0,) | YES | NO
White Poly !/ 250, 500, 1L None YES | NO NA
Yellow Poly !/ 250, 500, 1L H,S0, YES | NO

.| Green Poly /1 250, 500, 1L NaOH YES NO

|Red TotatPoly| / / 250, 500, 1L HNO; YES | NO
RedDiss. Poly| / / : 250, 500, 1L HNO, YES | YES
IOAGlam ] o peri6 | 920 |C X (Y250, 500, 1L I ves [I)C [ ASK

Total Bottles (include duplicate count): | [,
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write tandard lysis below)

! VOA - Gias)) (5010, (8010/8020)"[8020) (8240) (6260) (BTEX) ((TPHG) yBTEXTPHG) or( 1] waLA
T o Glass (PAH) (TPHHCID) (IPHO) (TPH-418.1) (Oil &Grease) OR{ ] WAL }
% % WHITE - Poly GH (Conduchivit) (TDS) (ISS) (BOD) (Turbidity) (Afkaliniy) (HCOYCOY (C) (SOJ (NOJ (NG) (F)

@ % YELLOW - Poly (COD) (TOC) (Total PQu) (Total Keidaht Nitragen) (NHs}  (NOyNO3)

: %f GREEN - Poly (Cyanide}
£ & [ reoorac.poy (As) (Sb) (B4) (Be) (Ca) (CO) (Co) (G4 (Cu} (Fe} (PH) (Mg) MMn} (N) (Ag) (Se} (T (V) @) (Mg} (9 (Na)

RED DISSOLVED - Poly (As) (Sb) (Ba) (Be) (Ca} (Cd) (Co) (C) (Cu) (Fe} (Pb) (Mg) (Mn) (N} (Ag) (Se) (T (V) @Zn) (Hg) (K) (Na) Hardness) (Silica)
WATER QUALITY DATA Purge Start Time: Pump/Bailer Inlet Depth:

! Meas. | Method ¢ | Purged {gal) pH € Cond (uS) | °F Tem Other | Diss O, {mg/l) Water Quality

4 . . ]

E e [ -5 G -HAH ( OHZ (% - A

2 | £ 1.5 1687 n5s | 132 .

Ll o (.5 1 64 12—~ (3.C e b s sty -

I o 0.00 '
[Casing] (Setect AG) [Cumulative Totals] {Circle units] {Clarity, Color] _

SAMPLER: j@l\\ BA }J}LE/ M/’

(PRINTED NAME)

(SIGNATURE).~ /

i\



FIELD SAMPLING DATA SHEET

gEMOon

15055 SW Sequoia Parkway, Suite 140
Portland, Oregon 97224-7712

saier Vo S Revel

Office:  (503) 624-7200  Fax:  (503) 620-7658
'PROJECT NAME: Reynolds Cable Plant WELLID: gyi0 — Y
SITE ADDRESS: Lopgview, Washington BLIND ID: RCP [1.\DY4%b ~ Y
N DUP 1D:~ NA
WINDFROM:| N | Ne | E | sE | s JTsw](w/| nw | ‘ueHD | meoum |  Heavy
WEATHER:[  SUNNY CLOUDY (RAINY | 7| TEMPERATURE:[(°9 4S . <c
(Clrcle anomoriate unitsl
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 # (Product Thickniess) __ [Watar ok [Waier Colunn x Geifg
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume Sgalz ,
WAL W b | J2 85 . 3.4 .44 | x| /.3
[ : . . . X3 ¢ .5
Galti=(dasoPx0.163] 1= 0041 FF= 0163 3= o0367] 4= o06s3| 6= 1469] 10'= 4080 | 12= 5875
§ METHODS: (A) Submersible Pump (8) Paristaltc Pump TC) Disposable Balier (D) PVC/Teflon Baker (E) Dedicated Baller (F) Dedicated Pump (G) Other = s
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) | Sample Depth: : Wituseq
Bottle Type Date Time Method 8| Amount & Volume mL Preservative (circie) lce | Filter | pH J ;
voaalass [\LASYAL] ] :2 ol & 40mi HCI ves [ no v
Amber Glass ! ! : 250,500, 1L | (None) (HC)) (H:SQ) | YES | NO
White Poly !/ : 250, 500, 1L None YES | NO NA
Yellow Poly /! : 250, 500, 1L H.SO, YES | NO '
Green Poly ! ! : 250, 500, 1L NaOH YES | NO
Red Total Poly| / / 250, 500, 1L HNO; YES | NO
Red Diss.Poly] [ / 250, 500, 1L HNO, YES | YES
/! 250, 500, 1L YES
Total Bottles (include duplicate count): @
BOTTLE TYPE TYPICAL ANALYSIS OWED PER BOTTLE TYPE (C‘g;e‘appﬂcable or write non-standard analysis below)
) VOA - Glass (8010) (amo:aoz;-@% (8240) (8250) (BVEX) Qplya/ ({BTEX/TPH-G) o[ 1 WAL ]
'§ g || AMBER - Glass (PAH) (TPH-HCID) (TPH-D) (TPH418.1) (O AGreasa) OR({ 1] WAL 1
S = || wWHITE - Poly (H) (Conductivity) (TDS) (TSS) (BOD) (Turbicly) (Akalinity) (HCOYCO) (C) (SO -(NO) (NG (F)
; % YEUOW - Poly {CO0) (TOC) (Total PO,) (Total Kaldahi-Nitrogen) (NH3) (NOYNO2)
%CE GREEN - Poly (Cyanide)
& & [ RepToTAL-Poy {As) (Sb) (Ba) (Be) (Ca) (Cdf (Ca) (C (Cu) (Fe) (Pb} (Mg) (M) (N (Ag) (Se) (TH (V) (@n) (Hg) (X) (Na)
RED DISSOLVED - Poly | (As) (Sb) (Ba) (Be] {Ca) (Cd) (Co) (S (Cu) (Fe) (PL) (Mg) (M) {ND) (Ag) (Se) (W) (V) (Zn) (Hg) (K (Na) (Harness) (Sica)
WATER QUALITY DATA Purge Start Time: Pump/Bailer Inlet Depth:
Meas.| Method ¢ | Purged (gal) pH l E Cond (uS) | °F Temp °C | Other | Diss O, (mg/l) Water Quality
4 . . -
3 C Yy 8§ | ( 53] 4353 /Y-y Sﬂw.m
2| C | 5.0 | g 41| 93 | Y Dy ary
e N i AT T L Sy 1 Geeis
Q 0.00 ) v J
[Casing]  [Select A<G]  [Cumulalive Totals] [Circle units] [Cladty, Color]

A@

(PRN‘ED NAME)

(SIGNAT@



(aaa)
&/

FIELD SAMPLING DATA SHEET

£EMCON

15055 SW Sequoia Parkway, Suite 140
Portland, Oregon 97224-7712 I

Office:  (503) 624-7200 Fax: (503) 620-7658

PROJECT NAME: Reynolds Cable Plant WELL ID: Mo-5
SITE ADDRESS: Longview, Washington BLIND ID: BCP /21398 -2
- DUP ID:__ NA
winoFROM:[ N [ NE | E | sE | s | sw W Nw ] (uGHT ) [ MEDIUM |  HEavy |
WEATHER:|  SUNNY CLOUDY (RAIN 7|  TeMPERATURE:[*R\YS . c|
~ . [Circle anorooriate units!
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 ft (Product Thckness] [Water Column] __[Water Colimn xGalf]
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume Qall l
121y fqe] 0 :30] 13 4§ S.L7 7.8/ xi| /7.3
{1 : . . ' X3 3.
Galt = @azf'x0.163| 1°=  0.041 ({/2 o1s} | o= 0367| 4= 0653| 6= 1460]10'= 4080 12'= 5875
§ METHODS: (A) Submersible Pump (B) Peristaltc Pump{CTOTEp0sable Baler (D) PVC/Teflon Baller (E) Dedicated Baller (F) Dedicaied Pump (G) Other = ‘
GROUNDWATER SAMPLING DATA (i product is detected, do NOT sample) [ sample Depth: Niuseq
Bottle Type Date Time Method 8| Amount & Volume mL Preservative drcie] ice | Fitter | pH v [‘l“
voagss [/213/5¢] o :S§ cC| é 40ml HCI YES | NO | v,
Amber Glass { |/ : 250, 500, 1L (None) (HCH (H.SOJ) | YES NO
White Paly V| 250, 500, 1L None ] ves | no | Na L,
Yellow Poly ! ! 250, 500, 1L H.S0, YES | NO :
Green Poly !/ / 250, 500, 1L NaOH YES NO
Red TotalPoly| / / 250, 500, 1L HNO; YEs | NO : |
Red Diss.Poly] [ [/ 250, 500, 1L HNO; YES | YES
/] 250, 500, 1L ves |
Total Bottles (include duplicate count): Q
‘BOTTLE TYPE TYPICAL ANALYSIS ALLLOWED PER BOTTLE TYPE (Cirde applicable or write non-standard analysis below)
VOA - Glass B010)  (8010/020) ( 020) (2240) (8260) (BTEX) (BTEX/TPH-G) OR[ ] WAL ]
§ § AMBER - Glass (PAH) (TPH-HCIOD) (TPH-D) (TPH-418.1) (Oi sGreass) OR[ ] WAL ]
S || wHiTE - Poy ®H) (Conductivity) (TDS) (TSS) (BOD) (Turbidly) (Akaliny) (HCOYCOa) (G (S04 . (NG (N0 (A
z 2 YELLOW - Poly (COD) (TOC) (Total PO,) (Total Keldahi Nitrogen)  (NHs)  (NO/NOz)
%@ GREEN - Poly (Cyanide)
% & | neo ToTaL-Poy (As) (Sb) (Ba) (Be) (Ca) (Cd} (Ca} (CH (Cu) (Fe) (Pb) (Mg) (Ma) (N) (Ag) (Se) () (V) (Zn) (Hg) (K) (Na)
RED DISSOLVED - Poly | (As) (St} (Ba) (Be) (Ca) (Cd) (Co} (C1) {Cu) (Fe) (Pb) (Mg) (Mn) (N) (Ag) (Se) (T (V) (Zn) (Hg) (K) (Na) (Haminess) (Sca)
WATER QUALITY DATA Purge Start Time: /O : 3§ Pump/Bailer Inlet Depth:
Meas.| Method ¢ | Purged (gal) pH E Cond (uS) | °F Temp(*C)| Other | Diss O, (mg/) | Water Quality
4
s | 3 - 4| & 4| 3%0 53 Sty Feeo
| C [ 22 [ beq[36s |57 Sty e
1 C ! -3 & 16 35 Y /&7 Smcq th
0 0.00 .
{Casing] [Select A-G} [Cumutative Totals] [Circle units] {Clarity, Color]

SAMPLER: J/nu jw

&0 84D

{PRINTED NAME)

(SIGNAYURE) )
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FIELD SAMPLING DATA SHEET

E m c o g 15055 SW Sequoia Parkway, Suite

Portland, Oregon 97224-7712

140

Office: "(503) 624-7200  Fax:  (503) 620-7658
PROJECT NAME: Reynolds Cable Plant WELLID: Mmpo~56
SITE ADDRESS: Longview, Washington BLIND ID: fC'P 12L39¢ "é ’
- DUPID; _NA
winorFroM:] N [ ne [ E [ se [ s T sw|/w ]| nw] (ueHt) | Mebium | HEAwy
WEATHER:|  SUNNY CLOUDY ( RAIN) 7] TEMPERATURE:|E)Y(. c
N [Circle aporoodate unitsl
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 ft [Product Thiciness] ___ (Water Colurn} [Watsr Column x Gaity
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal)
(U3 B u 35| 13.4S .15 . /0.29 | xi [.1
I : . . . . x3l 5./
G- (@az@x0.163] 1°= 0041] #T 0163 3= oser| 4= o06s3] 6= 1460 10'= 4080 1= sa7s
§ METHODS: (A) Submersible Pump (B) Peristatic Puls{G) Dispoeatie Bader (D) PVC/Teflon Baler (E) Dedicated Baller {F) Codicated Pump (G} Other =
GROUNDWATER SAMPLING DATA (i product is detected, do NOT sample) | sampie Depth: - HHuseq
Bottle Type Date Time . |Method ’F Amount & Volume mL Preservative [cre] Ice | Filter | pH ¥ -
voAGlass | 12A\Yek] 12 2o | C & 40 ml HCI ‘YES | NO 1
Amber Glass I 7 : 250,500, 1L | (None) (HCY) (H:S0) | YES | No
White Poly I ! | 250, 500, 1L " None YES | NO | NA
Yellow Poly !/ : 250, 500, 1L HSO, YES | NO )
Green-Poly !/ 250, 500, 1L NaoOH YES NO
Red TotalPaly| / [ 250, 500, 1L HNO;, YES | NO
Red Diss. Paly !l |/ 250, 500, 1L HNO; YES YES
/! : 250, 500, 1L YES
Total Batties (include duplicate count): | (o _
BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (8010) (s0t0maz0) ((8020) (s240) (8250) (BTEX) ((IPHYY) (BTEX/TPH-G) OR[ | WAL }
E §: AMBER - Glass (PAH) (TPHHCID) (TPH-0} (TPH-418.1) (O &Grease) OR[ ] wA[ ]
S | e - poly (PH) (Conductivit) (TDS) (TSS) (BOD) (Tubidly) (Akafniy) (HCOYCO) (C) (SO0 (NO) (NGJ (F)
PR= YELLOW - Poly (COD) (TOC) (Total PO,) (Totat Keldaht Nitrogan)  (NHs)  (NO2/NG2)
%E‘? GREEN - Poly (Cyanide)
£ & | meD TOTAL- Poly (As) (St) (Ba) (8e) (Ca) (Cd) (Co} () (Cu) (Fe) (PH) (Mg) (Mn) (N} (A) (Se) (M) (V) (Zn) (Hg) (K (Na)
RED DISSOLVED - Poly | (As) (Sb} (Ba) (Be) (Ca) (Cd) (Co) (C) (Cu) (Fa) (Pb) (Mg} (Ma) (Ni) (Ag) (Se) (TT) (V) Zn) {Hg) {K) (Na) (Harness) (Siica)
WATER QUALITY DATA Purge Start Time: Pump/Bailer Inlet Depth:
Meas.| Method ¢ | Purged (gal) pH E Cond (1S) | °F Temp £CJ Otner | Diss O, (mg/) Water Quality
4 - - -
3 C 7.l 3 /.3 Yy
2 < 34 | & gz | 29 | )52 Clowter, o - 1y
! < 1 -1 & .3 ¢o /5.2 ooy grey
0 0.00 ) 77/
[Casing]  {Seled A-G] [Cumwlative Totals] [Circle units] {Clarity, Color]

SAMPLER: 6(,;‘&5 I/YYE LA

(PRINTED NAME)

2.0 2 (Gald

(SIG@E) u -




FIELD SAMPLING DATA SHEET

F E m < o 6% 15055 SW Sequoia Parkway, Suite 140

Portland, Oregon 97224-7712
Office:  (503) 624-7200 Fax: (503) 620-7658

PROJECT NAME: - Reynolds Cable Plant WELLID: Aw~—7
SITE ADDRESS: Longview, Washington BLINDID: K P-1213AA6. 5
DUP ID: N NA
WINDFROM:] N [ Ne | E [ sE | s lsw]| & ] nw UGHT | @EDIUM |  HEAVY
WEATHER:|  SUNNY CLOUDY RAI .ol ?| TEMPERATURET-FHS °C
Clcle anorooniate unitsl
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 ft [Product Thickness] _ _ [Water Column] (Watar Column x Galftg

Date | Time | DT-Botom | DT-Product | DT-Water | DTP-DTW | DTB-DTW Volume (gal
319/ 202 8BS ) 2.2/ ] OTH | x1| I %

/! : ] . ‘| x3 4.68
Gamm=(darzPx0.183| 1*= 0041 | 2°= o163 | o= 0367 4= o653 | 6= 1469{10'= 4080 |12°= 5875
| $ METHODS: (A) Submersible Pump (B) Peristalfic Pump (C) Disposable Baller (D) PVC/Teflon Baller (E) Dedicated Baller (F) Dedicated Pump (G) Other =
GROUNDWATER SAMPLING DATA (f product is detected, do NOT sample) " [ sample Depth: - Viused
Bottle Type Date Time Method 8 Amount & Volume mL Preservative (drci] lce | Filter ] pH v
voaciess | [2ix AX | |1 :85] 3 40 mi HCI YES | NO
Amber Glass !/ : 250,500, 1L | (None) (HCI) (HS0) | YES | nO
White Poly ! : 250, 500, 1L None ves | No | Na
Yeilow Poly ! : 250, 500, 1L HzSO, YES | NO
Green Poly [/ 250, 500, 1L NaOH YES NO
Red Total Poly [/ 250, 500, 1L HNO; YES NO
Red Diss. Poly| [/ / 250, 500, 1L HNO; YES | YES
' : 250, 500, 1L YES
Total Bottles (include duglicate count): .
BOTTLETYPE | TYPICAL ANALYSIS ALL{ TYPE (Circle applicable or write non-standard analysis befow)
VOA - Glass {8010) (8010/8020) E%&w) (g260) (BTEX) @PHE) (BTEXTPHG) OR[ | WA([ 1]
§ 5: AMBER - Glass (PAH) (TPH-&.ICtD) (TPHD) (TPH418.1) {Of &Greasa) oR[ | WAL 1
% : WHITE - Poly {pH) (Conductivity) (TDS) (TSS) (BOD) (Turbidty) (Alkafiny) (HCOYCQ;) (C) (SOJ) (NO,) (NG (F)
) % YELLOW - Poly (COD) (TOC) (Total PO,) (Total Kaidahl Nitrogen)  (NHi)  (NOYNO,)
% @ || GReEN - Poly (Cyanide)
E & [ reo TOTAL - Poly (As) (Sb) (Ba) (Be) (Ca) {Cd) (Co) (Cn (Cu) (Fe) (Pb) (Mg) (Mn) (M) (Ag) (Se) () (V) ) (Hg) (K (Na)
RED DISSOLVED - Paly | {As) (Sb) (Ba) (Be) (Ca) (Cd) {Co) (CH (Cu) (Fe) (Pb) (Mg) (Ma) (NI} (Ag)-(Se) (T (V) (Zn) (Ha) (K) (Na) (Harchess) (Sikca)

WATER QUALITY DATA Purge Start Time: : Pump/Bailer Inlet Depth:
Meas.| Method § I Purged (gal) pH E Cond (uS) | °F Temp °C | Other | Diss Oz (mg) Water Quality
4 . . .
s | < |4 = | 5 -84 gHZ 158
2 2 .2 | 6§ 37| 3% IS
* ) 4|l 82| £€=zz | 1S9
4] 0.00 . .
[Casingl  [(Seled AG]  [Cumulative Totals] [Circle units] {Ciarity, Colar]

SAMPLER: S H‘:v/c, ,V,,.; / %%A/

(PRINTED NAME) t I(SIGNATGHE) 7 /'f




FIELD SAMPLING DATA SHEET

\Y

15055 SW Sequoia Parkway, Suite 140
Portland, Oregon 97224-7712

(503) 624-7200  Fax:  (503) 620-7658
PROJECT NAME: Reynolds Cable Plant WELLID: \rww -8
SITE ADDRESS: Longview, Washington BLINDID: M¢P. 21344 )
DUP ID; NA
WiNDFROM:{ N | Ne [ E [ se [ s [sw]@W [ nw | QeH? [ menium |  HEavy
WEATHER:|  SUNNY CLOUDY jﬁ 7| TEMPERATURE:| *FL{S . -c
l {Circle aporoodate unitst
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 [Product Thickness] __[Water Cokuma] {Water Cokmma x Galq
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal) |
2/ M 1d s [ 4 10 q T2 g9 2 | x1 1 :S‘;
I : . ) . . x3 Y a
Gar=(darzixotea] 1"= 0041 | 2= o163 | 3= o0367| 4= o0653| 6°= 1469 [ 10°= 4080 | 122= 5875
§ METHOODS: (A) Submersible Pump (B) Peristaitic Pump (C) Disposable Baller (D) PVC/Teflon Baler (E) Dadicated Bailer (F) Dedi d Pump (G) Other =
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) TSample Depth: W itused)
Bottle Type Date Time Method § Amount & Volume mL Preservative i) lce | Filter { - pH v
VOA Glass /2 /13 4] 10 ST 1 34 40ml HC! YES | NO
Amber Glass / : 250, 500, 1L (None) (HGI) (H.S0,) | YES | NO
White Poly / / 250, 500, 1L None YES | NO | NA
Yellow Poly [ / 250, 500, 1L H.S0, YES NO
Green Poly / [ 250, 500, 1L NaOQH YES NO
Red Total Poly ! ! 250, 500, 1L HNO, YES NO
Red Diss. Poly !/ : 250, 500, 1L HNO, YeES | YES
!l : _ 250, 500, 1L. YES
Total Botties include duplioaté count): | 4
BOTTLETYPE - | TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle appiicable o writs non-standard analyss below)

VOA - Glass (8010}  (8010/8020) (8240) (8260) (BTEX/TPH-G) OR[ ] WAL 1
§ § AMBER - Glass (PAH) (TPH-HCID) (TPH-D) (TPH-418.1) (Oi &Grease) OR[ ] WAL ]
S & || WHITE -Poly {PH) (Conductivity) (TDS) (TSS) (BOD) (Tubidly) (Akalinity) (HCOYCO) (C) (SO (NGs) (NO) (F)

z ..%_’ YELLOW - Poly (COD) (TOC) (Total PO,) (Total Keldahi Nitrogen)  (NHs)  (NOYNO,) -
%@ GREEN - Poly (Cyanide)
£ & ||'neo ToTAL - Poy (As) (Sb) (Ba) (Be) (Ca) (CA) {Co) (Cu) (Cu) (Fs} (PE) (Mg) (Mn) (N) (Ag) (Se) (T) (V) @n) (Hg) (1 (Ma)
RED DISSOLVED - Poty | (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (C1) (Cu) (Fa} (P} (Mg) (Ma) (NI) (Ag) (Se} (TT) (V) Zn) (Hg) (K) (Na) (Harness) (Sikica)
WATER QUALITY DATA Purge Start Time: Pump/Bailer Inlet Depth:
Meas.| Method ¢ | Purged (gal) pH E Cond (uS) | °F Temp °C | Other | Diss O, {mg/l) Water Quality
C | ¥ | 64| %6/ |)S-0 setdof 14y e
2 2 2 | £A%s | 96 |)8.8 ~.
1 [ & | 7.96] 985 | 143 "
0 0.00 .
[Casing] [Select A-G] {Cumulative Totals] (Clrcle units} [Clasity, Color}
SAMPLER: S Xy 1o C/ /
- (PRINTED NAME) {SIGN. RE)

Vi



FIELD SAMPLING DATA SHEET

15055 SW Sequoia Parkway, Suite 140
Portland, Oregon 97224-7712

|
iR

Office:  (503) 624-7200 Fax: (503) 620-7658
'PROJECT NAME: Reynolds Cable Plant WELLID: /¥~ 4
SITE ADDRESS: Longview, Washington BLIND ID: KZP-)2.1T4 {3
DUP ID: NA
winbFROM:| N | Ne | E | se S@;W Wnw | aGB? | MeDuM | HEAVY |
WEATHER:|  SUNNY CLOUDY 7| TEMPERATURE:| -S| ‘cl.
[Circle aoomoriata unitst
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.01 ft [Product Thiciness) [Watsr Column} [Watsr Column x Gal/tf)
Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal) l
12 ]| 10 48| 14 .90 : g %3 A 37| x{ ' 85
/1 : ] .. . x3 { &7
Gart=(dar2ixo.163| 1"=  0041| 2= 0163 | 3= o0367| 4= o6s3| &= 1488 10°= 4080 12= sa7s
§ METHODS: (A) Submersible Pump (B) Peristaltic Pump (C) Disposable Bailer (D) PVC/Taflon Baller (E) Dedicated Baller (F) Dedicated Pump (G) Other =
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) | Sample Depth: Wituseq
Bottle Type Date Time Method ’* Amount & Volume mL Preservative (cirie} lce | Filter | pH . v L
VOoAGlass (12/3 A8 £ : 1o < 3 40mi HCl YES | NO
Amber Glass I !/ . 250, 500, 1L (None) (HCI) (H2SO.) YES NO
White Poly /7 250, 500, 1L None YES | NO | NA
Yellow Paly /7 250, 500, 1L H,SO, YEs | NoO
Green Poly ! 250, 500, 1L NaOH YES NO
Red Total Poly /! 250, 500, 1L HNO; YES | NO
Red Diss. Poly !/ 250, 500, 1L HNO; YES | YES
/! 250, 500, 1L YES
Total Bottles (include duplicate count): | 6
BOYTLE TYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass (®10) (2010m020) @G0 (Re40) (8260) (BTEX) (TPHS! (BTEXTPHG) OR[ } WA[ ]
'§ O [| AMBER - Glass (PAH) (TPH-HCID) (TPH-0) (TPH-418.1) (Of &Grmase) OR[ 1] WAL ]
S & || wrire -poy (PH) (Conductivity) (TDS)] (TSS) (BOD) (Turbidly) (Alkalinity) (HCOY/COJ (C) (SOJ (NOG) (NO) (P)
I, é’ YELLOW - Poly (CO0) (TOC) (Total PO,) (Total Keidahl Nitrogen) (NHs)  (NO#/NO:)
%C}_ol GREEN - Poly (Cyanide)}
£ & | repToTAL-Pay {As} (Sb) (Ba) (Be) (Ca) (Cd} (Co) () (Cu) (Fe) (Pb) (Mg) (M) (N (Ag) (Se) (T) (V) @i} (HG) (K) (Na)
RED DISSOLVED - Poly | (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (C) (Cu) (Fe) (Pb) (Mg) (Ma) (Ni) (Ag) (Se} (T) (V) (Zn) (Hg) (K) (Na) (Hardness) (Siica)
WATER QUALITY DATA Purge Start Time: _ Pump/Bailer Inlet Depth:
Meas.l Method § | Purged (gal) pH E Cond (uS) | °F Temp °C | Other | Diss Oz(mgll)l Water Quality
4 .
s | < & -3 S 22| 290 )\4 ] SHLud Jitav
2 22 |y |21 |1Y-9 g
1 6 | S l267 [¢t4-4 "
0 0.00 .
[Casing]  [Select AG] [Cumulative Totals] (Circle units] {Clarity, Color]
SAMPLER: S /s o (

(PRINTEQ NAME)

EO



FIELD SAMPLING DATA SHEET

15055 SW Sequoia Parkway, Suite 140

Portland, Oregon 97224-7712

Office:  (503) 624-7200  Fax:  (503) 620-7658
'PROJECT NAME: Reynolds Cable Plant WELLID: "/
SITE ADDRESS: Longview,Washington BLIND ID: &DV- V< P_o4aoa2972-)
DUP ID: _ NA
wiNDFROM:|CRy [ Ne | E | sE [ sw{ w | nw KGHP | Mebium | HEAvY
WEATHER:|  SUNNY goudy RAIN 7| TEMPERATURE:| °F &/ °C
e fCircle acorondate units!
HYDROLOGY/LEVEL MEASUREMENTS (Nearest 0.0t ft) {Product Thickness]  [Water Column} {Water Column x Gal/tg
Date Time DT-Bottom | DT-Product | DT-Water | DTP-DTW | DTB-DTW Volume (gal)
Y11 [1S 4ST)12 79 s 8% ¥ 37 x| 7 .0¥
/I : T ] . ) x3 ¥ .%%
Gav=(@afxotes] 1°= 0041 2= o163 | 3= o367 | 4= 0653 | 6= 1469 | 10°= 4080 ] 12°= 5875
§ METHODS: (A) Submersible Pump (B) Peristalic Pump (C) Disposable Bailer (D) PVCiTeflon Bailer (€} Dedicated Baller (F) Dedicated Pump (G) Othec =
GROUNDWATER SAMPLING DATA (if product is detected, do NOT sample) I Sample Depth: Hkuseq
Bottle Type Date Time Method 5[ Amount & Volume mL Preservative [circle] lce } Filter ] pH N
voaalass | A | (g :62 | < 3 P Jas) w3y No 1724
Amber Glass [/ : 250, 500, 1L | (None) (HC) (H:SO,) | YES { NO
White Poly !/ 250, 500, 1L None YES | NO NA
Yellow Poly /] 250, 500, 1L H,SO4 YES NO
Green Poly ! 250, 500, 1L NaOH YES NO
Red Total Poly]  / / 250, 500, 1L HNO; vEs | NoO
Red Diss.Poly] [ / : 250, 500, 1L HNO, ves | ves
/! 250, 500, 1L YES
Total Bottles (include duplicate count): 3
BOTTLETYPE | TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)
VOA - Glass {8010) (8010/8020) (8020) (8240) (B250) @ (TPH-G) (BTEXTPH-G) OR[ ] WA[ ]
g §: AMBER - Glass (PAH) (TPH-HCID) (TPH-D} (TPH-418.1) (Oil &Grease) OR{ ] WAL ]
S & | wire - oy {PH) (Conductivity) (TDS) (TSS) (BOD) (Turbidty) (Alkalinty) (HOOJCON) (C1) (SOJ (NOx) (NO2) ()
; % YELLOW - Poly (COD) (TOC) (Total PO,) (Total Keldah! Nitrogen)  (NHy)  (NOyYNOy)
%‘E GREEN - Poly (Cyaride)
< 8 [ Aeo TotaL-pay (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (CA (Cu) (Fe) (Pb) (Mg) (Mn) (M) (Ag) (Se) () (V) (Zn) (Hg) (K) (Na)
RED DISSOLVED - Poly | (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cr) (Cu) (Fe) (Pb) (Mg} (Mn) (N} (Ag) (Se) (T) (V) (Zn) (Hg) (K) (Na) {Hardness) (Siica)
WATER QUALITY DATA Purge Start Time: Pump/Bailer Inlet Depth:
[ Meas. | Method § | Purged (gal) pH E Cond (1uS) | °F Temp °C | Other | Diss O, (mg/t) Water Quafity
4 . . .
3 | < 4.5 | 642| &£<I 1S- 7 st daf] Lot
2 3 .2 0.4 93 | 159 )
! (-S| O-57] 621 (S.4§ “
0 0.00 .
{Casing] {Selsct A-G] [Cumulative Totals}] [Circle units] [Clarity, Colar}
SAMPLER: > Ho-—fc, e \( /%2{ %/

(PRINTED NAME)

(SIGNATURE)

7777



APPENDIX B
ANALYTICAL REPORTS AND CHAIN OF CUSTODY FORMS



i

Analygﬁhlf
“\'u__

Servic

ECiii-
Columbiq,@lt"

April 15, 1996 Service Requ_est No.: K9601763

Mike Staton

EMCON

18912 North Creek Parkway, Suite 100

Bothell, WA 98011

Re: Reynolds Cable Plant/Project #40133-001.007
Dear Mike:

Enclosed are the results of the sample(s) submitted to our laboratory on March 28, 1996. For
your reference, these analyses have been assigned our service request number K9601763.

All analyses were performed consistent with our laboratory’s quality assurance program. All
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions. My extension is 243.

Respectfully submitted,
Columbia Analytical Services, Inc

S 2O

Richard Craven
Project Chemist

RAC/td Page 1 of 5

17 South 13th Avenue ¢ PO.Box 479 « Kelso. Washinaton 98626 Telephone 206/577-7222 + Fox 206/636-1068



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board ‘

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

J Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

LUFT Leaking Underground Fuel Tank

M Modified

MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected at or above the MRL

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.

acronlst.[j/12/29/94 O 0 0 O 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Service Request: K9601763
Project: Reynolds Cable Plant/#40 133-001.007 Date Collected: 3/28/96
Sample Matrix:  Water Date Received: 3/28/96

Date Extracted: NA
Date Analyzed: 4/10/96

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WITPH-G

Units: pg/L (ppb)
Total TPH as
Analyte: Benzene Toluene Ethylbenzene Xylenes Gasoline
Method Reporting Limit: 0.5 1 1 1 50
| Sample Name Lab Code
' W1/032896 MW-7 K9601763-001 383 ND ND ND ND
. Method Blank K960410-WB ND ND ND ND ND

Approved By: d,‘JJ"/ Date: d’l { "ll,

SA/102194
01 763PHC.SPE - w «©ms Page No:

00003



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9601763
Project: Reynolds Cable Plant/#40133-001.007 Date Collected: 3/28/96
Sample Matrix: Water ‘ Date Received: 3/28/96
Date Extracted: NA
Date Analyzed: 4/10/96
Surrogate Recovery Summary

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/3020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
W1/032896 K9601763-001 90 94
Method Blank K960410-WB 91 94

CAS Acceptance Limits: 69-114 65-117
Approved Byy - Date: ‘7’/ 4] /9 L
SUR11£594 )
OLF6IPHC.SP1 - BTXwSUR 411596 Page No.:

00004



G009

A ﬁ E“ !,,Ahc,',_ “leal
hé

VTAIN VI VWUQ I VW HRARWRATIYNT AINVALT 1O NnEVWUuLo ) l'UH'\!Vl/;m7

. - - — e - - - - I o iy e B ey \ .
Services 13175 13m Ave. + Kelso, WA 98625 + (206) 577-7222 (800) 695-7222 + FAX (206) 636-1068  DATE_ s /) e e/ or__ /7
PROJECT NAME s Htb /33 o0/ o > ANALYSIS REQUESTED
PROJECT MANAGER_/Y, £v T2 7oA o
. o £
COMPANYIADDRESS £ ugees _ [on7 4o /Y g S £ \
< 2 L9
| 3 of § /& X
7 5o | 8 ] 8 Ve8/8/ & N
PHONE Z¢ (e - Sioo | © 5& S / g Fole f &/ = dg/E [ « NN
2 I TA o /8 /8 [25/35/8 sL/ § o \
SAMPLERS SIGNATURE "¢y Alurler & & 3 gg ’955 55" i F< 5 A § f S/
a 2 = 8y a \
z | [FS/Fy 50 T§/85/85] & (85, N
SAMPLE _ LAB SAMPLE | 2 Fd jc 5;; - 283§ |88 8 N
L.D. DATE | TiME 1.D. watRix | 2 [S8/S§/85/58 ] §§8§ NIRRT LA o§ S REMARKS
. i \
&///() API7C Wé 0os” 7o |2 7<
LINQUISHED BY: TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
//,éi,ﬁo — AN . __5day | AC LRouton Regon
N LT X sandad (05 wecig o) | —— 1 fOpMOAMUPHS. | pg Shipping VIA:
eaﬁdJName’ —r— — Provide Verbal Preiminary dﬂmsdumu) Bl To; Shpping #:
Cpnron S ,/_f Resuls . —__ 1. Data Vakdation . Condiion:
i AL (T2 2 (ncludes AN Raw Data)
W yfre ) 200 —— Provde FAX prolimivary Resuts | ___ (v, 61 Defivratie Repor
Date/Time . Requested Report Dats Lab No:
RELINQUISHED BY: RECEIVED BY: SPECIAL INSTRUCTIONS/COMMENTS: Landfil
. Circle which metals are to ba analyzed;
Signature Slgnature
TotalMetals: As Sb Ba Be Ca Cd Co Cr Cu Fe Pb Mg Mn NI Ag Se TI V 2Zn Hg
Printed Name Printed Name
DissolvedMetals: As Sb Ba Bs Ca Cd Co Cr Cu Fe Pb Mg Mn NI Ag Se T V Zn Hg
Firm Firm
Date/Time Date/Time ,
{

‘DISTHIBUTION: WHITE - retum to o;iglnntgr. YELLOW“- laby . PINK - retained by originator

400-05




_ A& Columbia
W—""i \ \ . .4 I
ORIGIr A 13 ! S0\, Analytical JUL 111986
IN PRO. T rvicegw<!
Tuly 8, 1996 Service Request No.: K9603701
Mike Staton
EMCON

18912 North Creek Parkway, Suite 100
Bothell, WA 98011

Re: Reynolds Cable Plant/Project #40133-001.007
Dear Mike:

Enclosed are the results of the sample(s) submitted to our laboratory on June 21, 1996. For
your reference, these analyses have been assigned our service request number K9603701.

All analyses were performed consistent with our laboratory’s quality assurance program. All

results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the

samples analyzed.
Please call if you have any questions. My extension is 243.
Respectfully submitted,

Columbia Analytical Services, Inc

A ceer

Richard Craven
Project Chemist

RAC/IL Page lof _ 5

"South 13th Avenue ¢ P.O.Box 479 =« Kelso. Washinaton 98626 « Telephone 206/577-7222 ¢ Fax 206/636-1068



ASTM
A2LA
CARB

. CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE

- DOH
EPA
ELAP
GC

-~ GC/MS

. J

LUFT

MCL

MDL

NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

serond L HAL2/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL -

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.
06002



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9603701
Project: Reynolds Cable Plant/40133-001.007 Date Collected: 6/21/96

Sample Matrix:  Water Date Received: 6/21/96
: Date Extracted: NA
Date Analyzed: 7/1,2/96

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WIPH-G

Units: pg/L (ppb)
Total TPH as
Analyte: Benzene Toluene Ethylbenzene  Xylenes Gasoline
Method Reporting Limit: 0.5 1 1 1 50
Sample Name Lab Code
W4-062196 MW~ \{ K96013701-001 ND ND ND ND ND
W7-062196 Mmw =1 K96013701-002 43 ND ND ND ND
W6-062196 mw —(, K96013701-003 1.3 ND ND ND ND
‘Method Blank K960701-WB ND ND ND ND ND
_.pproved By: WM Date: 7/ J‘/yé
SA'102184 .
GIOIPHC SP1 - BTXw 396 Page Na.:

00003



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request:
Project: Reynolds Cable Plant/40133-001.007 Date Collected:
Samplce Matrix: Water Date Received:
Date Extracted:
Date Analyzed:
Surrogate Recovery Summary

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery
Sample Name Lab Code 4-BFB (PID - BTEX)
W4-062196 K96013701-001 100
W7-062196 K96013701-002 98
W6-062196 K96013701-003 100
Method Blank K960701-WB 100
14
CAS Acceptance Limits: 69-114
Approved By: Y/ W Date:
SUR LS4

03701PHC.SPL - BTXwSUR 7396

7ﬁ7%

K9603701
6/21/96
6/21/96
NA
7/1,2/96

Percent Recovery
4-BFB (FID - GAS)

93
94
93
91

65-117

Page No

00004

]



/ 1", )
@m“u”‘ Servicegm 131789ulh13!hAve . Kelso, WA 88625 « (200)577-7222 + (800) 8951222+ FAX oy 3810 L ol b oaee_ ! Y
PROJECT MANAGER_ /27 //f‘ ¢ S7. //7'0 = ” v,
COMPANY/ADDRESS Z;«.rc " ﬂo///// ; \ 8 g :
g [ /8 g /8 ,
3 ¥ 2 EN :
zZz—|: i Bl e 205/ )
e} 5 3 o \
SAMPLERS SIGNATURE —BZ«/L @ 3 & g fg Eg fs 8‘” éf 2 j&' 6.,8 : I3 $ R '
wm ISR S - /TS Q .
2| FofS j 5 .r; 55 §3/ ¢ 155/8 /o | N
SAMPLE . SAMELE | 3 3 A $ [58/s
__1.D. DATE | TIME _MATRIX. | 2 -‘~§ g@’ £y ’gof 34 5§§/§ T8/€s 88§ 185 6'5 9 REMARKS
d4- puR1 %y (o sy )/370|-- Vs e 13 gl N R N A X
ST ~0e21 P 6 ' s*s’{ -7 , .?'. N
RELINQ By: ; nscirso BY: wnNAnouunnsoummstrEs .REPORT REQUIREMENTS INVOICE INFORMATION: SAMPLE RECEIPT:
,1 ~z 4Z , /o._' 4, HA—— N 48N ___5day ,Kl-aﬂumnepon wows |- .
ature A 7 ety #mmno-ismddmdays) — oy | PO.E Stigpng Vik:
fr fet L0 77" v C cnedas e ot~ Stipping I
’E’,nnted Nam . Printed Nér’ge , ;rovlde erbel Proliminary - " ou - :
& filsy 7.’r/fc . _ 3 : et . T incudes um’.‘m) Condton:
P S Jpe 20 g2 ¢ l62o |- ProoFAXprminayRosts | "1y c1p Deiraie Repod
Date/Time _ .. DaterTime . Requemd Bsponba!e__..__._ Lab No:
RELINQUISHED BY:- RECEIVED BY: Ik SPEClAL INSTRUCTIONS/COMMENTS: Landfil
Signature Slgnature mmmmm_ A ,
. TolalMetals: As . Sb Ba Be Ca Cd Co C Cu Fe Pb Mg Mn Nl Ag Se TI V Zn Hg
Pnnted Name : Pilntsd Name . . v X .
DissolvedMetals: As Sb Ba Be Ca Cd Co C Cu Fa Pb Mg Man N Ag Se T V 2Zn Hg
Fim Fim .
Date/Time Date/Time
! DISTRIBUTION: WHITE - retum to originator; YELLQW'-Iab: PINK - retalned by originator 400-05
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October 3, 1996 ' Service Request No: K9605999

Mike Staton r ‘

EMCON "

18912 North Creek Parkway, Suite 100 P

Bothell, WA 98011 ‘ ‘

Re: Reynolds cable Plant/40133-001.007 £

Dear Mike: v
, P

Enclosed are the results of the sample(s) submitted to our laboratory on September 25, 1996. For _ i

your reference, these analyses have been assigned our service request number K9605999.

All analyses were performed consistent with our laboratory’s quality assurance program. All .

results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.

(CAS) is not responsible for use of less than the complete report. Results apply only to the

samples analyzed.

Please call if you have any questions. My extension is 243. f

[
Respectfully submitted, .

Columbia Analytical Services, Inc.

W .i'

Richard Craven i
Project Chemist

RAC/td

Page 1 of

pa e NP5 TA L W atea Woaelimmban ORANA o Talanhnana RANVRTT.TI??? o  Fax 360/636-1068



ASTM
A2LA
CARB

CAS Number

CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS

LUFT

MCL

MDL
MPN

NA
NAN
NC

NCASI

NIOSH
PQL
RCRA
SIM
TPH

tr

acronlst. {j/12/29/94

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board K

- Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

- Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography .

~ Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit s

Not Applicable ‘

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.
00002



Client:
Project:
Sample Matrix:

Sample Name

MW-7
Method Blank

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
EMCON Service Request: K9605999
Reynolds Cable Plant/40133-001.007 Date Collected: 9/24/96
Water Date Received: 9/25/96

Date Extracted: NA
Date Analyzed: 9/27/96

BTEX and Total Petroleum Hydrocarbons as Gasoline -
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)
Total
Analyte: Benzene Toluene Ethylbenzene Xylenes
Method Reporting Limit: 0.5 1 1 1
Lab Code
K9605999-001 0.7 ND ND ND
K960927-WB ND ND ND ND

Mﬂm _(g&\ﬁ,n\ Date: lo [£196

SAN102194

05999PHC.SPI - BTXw 107296

TPH as
Gasoline
50

K

Page No.:

00003



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9605999
Project: Reynolds Cable Plant/40133-001.007 Date Collected: 9/24/96 -,
Sample Matrix: Water Date Received: 9/25/96
Date Extracted: NA
Date Analyzed: 9/27/96
Surrogate Recovery Summary -

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
, Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
MW-7 K9605999-001 96 86
Method Blank K960927-WB 94 . 85
CAS Acceptance Limits: 69-114 65-117

Approved By: UM,Q‘QJ'YLQV S\(\Qj\ Date: _ 10 {2 196

SUR2/111394
05999PHC.5P1 - BTXwSUR 10796 Page No.:

00004




I/ZS NIV
g Ana-, -:.O'

SGFVICGS"‘ 131780uﬂ\13th Ave. « Kelso, WA 88626 + (206) 577- 7222 . (soo) 605-7222 « FAX (206) 636-1068

LI'IAII\I UF VUSIVWT/ILADUNAIVNT AINALI OIO MAULY 1 1 I 1w

oare_ 129 - Y pace__- | or /

e
B . N : -]
PROJECT NAME 12@(,,) Ay Q!EQ! q»*Qd/}} od} 04/ . _ ANALYSIS REQUESTED =
PROJECT MANAGER Mtke_ QAIUL. wl - f [ S ' ~
K Y . . . .'
COMPANY/ADDRESS E/‘\(‘O)J - Tuflall | NN AT /N 5
g@ sl L8 s Ll | )T s [
. v ” - , . . , ) . . o A
SAMPLERS SIGNATURE _ ‘ - -5" 9 ;E’g gf'?;gé’g éfe :5 gog dg;" /§
: s~ v & | Se/8, 5. 158 s s ]88 aseel S [ag 3
SAMPLE T — AB SawPrLE | 2 | /35 ‘VjQ f ~ g 381§ [85] & P
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January 3, 1997 Service Request No: K9608050
Mike Staton )
EMCON P

18912 North Creek Parkway, Suite 100 : e A
Bothell, WA 98011-8016 R

Re:  Reynolds Cable Pilant/40133-001.007
Dear Mike:

Enclosed are the results of the sample(s) submitted to our laboratory on December 13, 1996. For
your reference, these analyses have been assigned our service request number K9608050.

All analyses were performed according to our laboratory’s quélity assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is

not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 243.
Respectfully submitted,
Columbia Analytical Services, Inc.

S DB

Richard Craven
Project Chemist

RAC/sm Page 1 of 4
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9608050
Project: Reynolds Cable Plant/40133-001.007 Date Collected: 12/13/96
Sample Matrix:  Water Date Received: 12/13/96

Date Extracted: NA
Date Analyzed: 12/20,26/96

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)
Total TPH as
Analyte: Benzene Toluene  Ethylbenzene Xylenes Gasoline

Method Reporting Limit: 0.5 1 1 1 50

Sample Name Lab Code
. RCP-12139%6-1 mw-8 K9608050-001 ND ND ND ND ND
| RCP-121396-2 MW -5  K9608050-002 ND ND ND ND ND
RCP-121396-3 Mmw-9 K9608050-003 ND ND ND ND ND
 RCP-121396-4 mMmw-Y¥ K9608050-004 ND ND ND ND ND
RCP-121396-5 Mw-7 K9608050-005 ND ND ND ND ND
RCP-121396-6 Mmw-—f K9608050-006 ND ND ND ND ND
Trip Blank K9608050-007 ND ND. ND ND ND
Method Blank K961220-MB ND ND ND ND ND

Approved By: -> - % Date: __/, / Z/ 27 00002
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9608050
Project: Reynolds Cable Plant/40133-001.007 Date Collected: 12/13/96
Sample Matrix: Water Date Received: 12/13/96
Date Extracted: NA
Date Analyzed: 12/20,26/96
Surrogate Recovery Summary
BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G
Percent Recovery Percent Recovery

Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
RCP-121396-1 K9608050-001 95 95
RCP-121396-2 K9608050-002 97 95
RCP-121396-3 K9608050-003 96 95
RCP-121396-4 K9608050-004 96 95
RCP-121396-5 K9608050-005. 96 95
RCP-121396-6 K9608050-006 96 95

Trip Blank K9608050-007 99 97
Method Blank K961220-MB 93 87
Method Blank K961226-MB 99 96

CAS Acceptance Limits: 69-114 65-117
00003
Approved By: >/“/_ M Date: 7/ Z/ S 7
< e /
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 April 25, 1997

Mike Staton

EMCON

18912 North Creek Parkway, Suite 100
Bothell, WA 98011-8016

Re: Reynolds Cable Plant/40133-001.007

Dear Mike:

Enclosed are the results of the sample(s) submitted to our laboratory on April 9, 1997. For your
reference, these analyses have been assigned our service request number K9702309.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is

not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 281.
Respectfully submitted, L
Columbia Analytical Services, Inc.

gl

Elizabeth Schneider

Project Chemist |
ES/mc ' Page 1 of
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Acronyms

ASTM American Society for Testing and Materials
A2LA American Association for Laboratory Accreditation
- CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
'DEQ Department of Eavironmental Quality
. DHS Department of Health Services
'DOE . Department of Ecology
DOH Department of Health
'EPA U. S. Environmental Protection Agency
'ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
J Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.
LUFT Leaking Underground Fuel Tank
M Modified
(MCL Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.
MDL  Method Detection Limit
MPN Most Probable Number _
MRL Method Reporting Limit —_—
NA Not Applicable
NAN Not Analyzed
NC Not Calculated _
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected at or above the MRL
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
RCRA Resource Conservation and Recovery Act
SIM Selected Ion Monitoring
TPH Total Petroleum Hydrocarbons
hig Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.

06002



Ey ‘ COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request: K9702309
!Project: Reynolds Cable Plant/40133-001.007 Date Collected: 4/9/97
Sample Matrix:  Water Date Received: 4/9/97

Date Extracted: NA
Date Analyzed: 4/22/97

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Units: pg/L (ppb)
Total
Analyte: Benzene Toluene Ethylbenzene  Xylenes
Method Reporting Limit: 0.5 1 1 1

Sample Name Lab Code

RCP-040997-1 mw-1 K9702309-001 ND ND ND ND
Trip Blank K9702309-002 ND ND ND ND
Method Blank K970421-MB ND ND ND ND

aproved By: M /ZVW Date: Z/ ;"yl/ ¢7

A102194
0LI09VOAMS] - BTXw 42497

TPH as
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Service Request: K9702309
Project: Reynolds Cable Plant/40133-001.007 Date Collected: 4/9/97
Sample Matrix: Water Date Received: 4/9/97
Date Extracted: NA
Date Analyzed: 4/22/97
Surrogate Recovery Summary

BTEX and Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030A/8020 and Washington DOE Method WTPH-G

Percent Recovery Percent Recovery
Sample Name Lab Code 4-BFB (PID - BTEX) 4-BFB (FID - GAS)
. RCP-040997-1 K9702309-001 100 104
Trip Blank K9702309-002 101 104
. Method Blank K970421-MB 101 105 .
g’!
1,
CAS Acceptance Limits: 69-114 65-117
J— BH SR eyt :
SURITLS94 = 7 ) {7 14 C
0D0IVOAMS! - BTXwSUR 42497 Page Ha.:
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U-Ditch Reroute and Soil Removal -
Main Channel, Side Channel, and Main
Channel Supplementary tables and
U-Ditch Sample Locations figure

Anchor QEA, LLC. Prepared for Millennium Bulk
Terminals — Longview, LLC. 2012.




U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling
Location ID BO1 B02 BO3 B04 BO5 B06 BO7 B08 B08 B09
Sample ID| MBTL-SO-UD-B01| MBTL-SO-UD-B02 | MBTL-SO-UD-B03 | MBTL-SO-UD-B04 | MBTL-SO-UD-B05 | MBTL-SO-UD-B06 | MBTL-SO-UD-B07 | MBTL-SO-UD-B08 | MBTL-SO-UD-B08D | MBTL-SO-UD-B09
Sample Date|  11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N N FD N
X 1005660.72 1005652.68 1005635.71 1005616.83 1005584.15 1005563.67 1005536.69 1005510.48 1005510.48 1005477.9
Y 304573.83 304607.96 304637.76 304660.31 304688.18 304713.12 304734.21 304757.36 304757.36 304786.43
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 7.18 2.96 2.39 5.92 2.24 4.28 16.6 1.89 22.5 3.54
Fluoride SMA4500FC 210000 -- 1070 2180 518 720 380 473 1100 429 548 1110
Conventional Parameters (pct)
Total solids APEXsolids -- - 63.8 78 79 74.6 76.2 79 65.5 79.1 75.6 80.3
Total solids SM2540G - -- -- -- -- -- -- -- -- 75.7 -- --
Metals (mg/kg)
Antimony SW6020A 1400 - 1.61U 1.28 U 133U 131U 1.27U 134U 1.59U 1.24U 137U 136U
Arsenic SW6020A 20 20 3.29 1.05)J 0.864 ) 1.19) 1.06J 0.751) 2.72) 2.48 U 1.14) 1.06J
Beryllium SW6020A 7000 - 1.61U 1.28 U 133U 131U 1.27U 134U 1.59U 1.24U 137U 136U
Cadmium SW6020A 2 2 1.61U 1.28 U 133U 131U 127U 134U 159U 124U 137U 136U
Chromium SW6020A -- 2000 16 39.7 10.5 9.31 11 4.84 15.7 3.32 11.5 5.66
Copper SW6020A 140000 -- 30.5 16.7 13 22.5 329 22 41.2 16 32.6 49.5
Lead SW6020A 1000 1000 8.7 2.33 2.34 4.47 2.9 1.6 7.52 0.733) 4.24 2.8
Mercury SW6020A 2 2 0.128 U 0.102 U 0.106 U 0.105U 0.101 U 0.107 U 0.127 U 0.0993 U 0.11U 0.109U
Nickel SW6020A 38 -- 27.2 17.6 11.3 12.9 9.55 6.58 23.2 4.01 10.2 9.53
Selenium SW6020A 1800 -- 3.21U 2.56 U 2.66 U 2.62U 2.53U 2.68U 3.18U 2.48U 2.74 U 2.72U
Silver SW6020A 1800 -- 1.61U 1.28 U 133U 131U 1.27U 134U 1.59U 1.24U 137U 136U
Thallium SW6020A -- - 1.61U 1.28 U 133U 131U 1.27U 134U 1.59U 1.24U 137U 136U
Zinc SW6020A 1100000 - 158 103 68.3 89.8 74.4 31.1 171 15.7 60.4 32.1
Polycyclic Aromatic Hydrocarbons (ug/kg)
1-Methylnaphthalene SW8270DSIM -- - 428 U 360 U 692 U 734U 713U 140U 409 U 339U 71.7U 20.4)
2-Methylnaphthalene SW8270DSIM -- -- 428 U 360 U 692 U 734U 713U 140U 409 U 339U 71.7U 40.1
Acenaphthene SW8270DSIM -- -- 180)J 180U 346 U 367U 41.4 70.2U 205U 9.45) 60.2 96.6
Acenaphthylene SW8270DSIM -- -- 214 U 180U 346 U 367U 35.7U 70.2U 205U 17U 35.8U 16.7 U
Anthracene SW8270DSIM -- -- 194) 180U 346 U 367U 66 49.3) 133 15.1)J 262 125
Benzo(a)anthracene SW8270DSIM -- -- 4410 877 1090 2470 673 678 1880 194 4950 2740
Benzo(a)pyrene SW8270DSIM 2000 / 18000 2 2000° 2950 558 678 1820 610 591 1610 174 4060 1500
Benzo(b,k)fluoranthene SW8270DSIM -- -- 15700 3070 3210 8040 2360 2420 6580 695 12700 7070
Benzo(g,h,i)perylene SW8270DSIM -- -- 2970 601 741 1960 692 763 1730 186 2840 1350
Chrysene SW8270DSIM -- -- 15800 2840 3060 10600 2120 1920 5410 505 11000 8420
Dibenzo(a,e)pyrene SW8270DSIM -- -- 2140U 1800 U 3460 U 3670 U 357U 702 U 3030 U 235U 246 ) 91.2)
Dibenzo(a,h)anthracene SW8270DSIM -- -- 753 101 346 U 368 131 102 330 27.8 693 370
Dibenzo(a,h)pyrene SW8270DSIM -- -- 2140 U 1800 U 3460 U 3670 U 357U 702 U 3030 U 235U 253 U 167 U
Dibenzo(a,i)pyrene SW8270DSIM -- -- 2140 U 1800 U 3460 U 3670 U 357U 702 U 3030 U 235U 253U 167 U
Dibenzo(a,j)acridine SW8270DSIM -- - 2140 U 1800 U 3460 U 3670 U 357U 702 U 3030 U 235U 253 U 167 U
Dibenzo(a,l)pyrene SW8270DSIM -- -- 2140 U 1800 U 3460 U 3670 U 1791 702 U 3030 U 235U 596 254
Dibenzofuran SW8270DSIM -- - 214 U 180 U 346 U 367U 35.7U 70.2U 205U 17U 20.2) 58.6
Fluoranthene SW8270DSIM -- -- 6930 1710 2230 5830 1570 1490 3520 351 9210 4750
RI/FS Report, Appendix C Page 1 0f 10 June 2013
Former Reynolds Metals Reduction Plant — Longview 130730-01.01




U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling
Location ID BO1 B02 B03 B04 B0O5 B06 BO7 B08 B08 B09
Sample ID| MBTL-SO-UD-B01| MBTL-SO-UD-B02 | MBTL-SO-UD-B03 | MBTL-SO-UD-B04 | MBTL-SO-UD-B05 | MBTL-SO-UD-B06 | MBTL-SO-UD-B07 | MBTL-SO-UD-B08 | MBTL-SO-UD-B08D | MBTL-SO-UD-B09
Sample Date 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N N FD N
X 1005660.72 1005652.68 1005635.71 1005616.83 1005584.15 1005563.67 1005536.69 1005510.48 1005510.48 1005477.9
Y 304573.83 304607.96 304637.76 304660.31 304688.18 304713.12 304734.21 304757.36 304757.36 304786.43
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Fluorene SW8270DSIM -- -- 214U 180 U 346 U 367 U 23.6) 70.2U 205U 17U 45.3 49
Indeno(1,2,3-c,d)pyrene SW8270DSIM - -- 2990 621 739 1950 635 671 1670 177 2710 1340
Naphthalene SW8270DSIM 5000 -- 428 U 360 U 692 U 734U 713U 140 U 409 U 339U 71.7 U 335U
Phenanthrene SW8270DSIM -- -- 340 158 346 U 563 241 185 516 45.6 354 413
Pyrene SW8270DSIM -- -- 7010 1760 2690 7180 1540 1580 3540 361 9090 4980
Total cPAH TEQ (7 minimum CAEPA 2005) (U = 1/2)1 2000 / 18000 * 2000° 5493.3 1053.3J 1229.8 3208.8 1011.1 997.3 2710.1 288.4 6275.3 2736.2
Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Hydrocarbons NWTPHDx 2000 2000 47 22.4 16.2 41.8 17.5 14.6 47 5.25) 39 24.5
QOil NWTPHDx - -- 199 82.8 113 147 74.1 51.5 287 22.8 177 111
Notes:
Detected concentration is greater than MBTL_Soil screening level
Detected concentration is greater than MTCA Method A Indust screening level
Bold = Detected result
FD = Field Duplicate
J = Estimated value
cPAH = carcinogenic PAH
mg/kg = milligrams per kilogram
N = Normal Field Sample
pct = percent
ug/kg = micrograms per kilogram
U = Compound analyzed, but not detected above detection limit
MTCA = Model Toxics Control Act
TEQ = Toxic Equivalent Quantity
-- Results not reported or not applicable
Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all results are undetected, the
highest reporting limit value is reported as the sum.
Significant figures are applied to all calculations.
1 cPAH minimum 7 analytes calculation includes Benzo(a)pyrene, Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. Per MTCA cleanup
Regulation, Table 708-2 "Toxicity Equivalency Factors for Minimum Required Carcinogenic Polyaromatic
Hydrocarbons (cPAHs) under WAC 173-340-708(e).
2 Soils were screened both against the MTCA Method A cleanup level and the MTCA Method C cleanup level for
benzo(a)pyrene and cPAH TEQ is 18000 ug/kg (18 mg/kg).
RI/FS Report, Appendix C Page 2 of 10 June 2013
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling
Location ID B10 B11 B12 B13 B14 B15 B16 B17 B18 B19
Sample ID| MBTL-SO-UD-B10| MBTL-SO-UD-B11 | MBTL-SO-UD-B12 | MBTL-SO-UD-B13 | MBTL-SO-UD-B14 | MBTL-SO-UD-B15 | MBTL-SO-UD-B16 | MBTL-SO-UD-B17 | MBTL-SO-UD-B18 | MBTL-SO-UD-B19
Sample Date|  11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N N N N
X 1005446.58 1005423.36 1005393.66 1005363.24 1005337.74 1005313.91 1005284.04 1005253.68 1005195.91 1005170.42
Y 304819.67 304840.43 304867.36 304887.6 304917.87 304945.25 304972.47 305000.2 305050.37 305076.69
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 4.33 26.3 42.6 2.34 1.15 1.96 0.305U 0.332 0.426 0.962
Fluoride SM4500FC 210000 -- 434 1470 1810 191 174 1240 209 260 282 350
Conventional Parameters (pct)
Total solids APEXsolids -- -- 77.6 63.4 66 71.8 77.4 76.8 74.7 72.4 74 73.7
Total solids SM2540G -- -- -- -- -- -- -- -- -- -- -- --
Metals (mg/kg)
Antimony SW6020A 1400 -- 137U 1.56 U 1.48 U 1.44U 1.38U 131U 134U 1.43U 1.49U 1.43U
Arsenic SW6020A 20 20 2.07) 2.68) 2.67) 2.88U 1.23) 1.25) 2.69U 2.86 U 1.28) 1.41)
Beryllium SW6020A 7000 -- 137U 1.56 U 1.48U 1.44U 138U 131U 134U 1.43U 1.49U 1.43U
Cadmium SW6020A 2 2 137U 1.56 U 1.48U 1.44U 1.38U 131U 134U 1.43U 1.49U 1.43U
Chromium SW6020A - 2000 7.09 12 13.9 3.75 8.71 8.4 10.1 10.9 7.55 8.37
Copper SW6020A 140000 -- 234 47.6 120 10.7 17.9 41.1 12.2 35.9 19.5 22.3
Lead SW6020A 1000 1000 2.22 6.05 6.94 0.865J 2.47 3.06 2.51 1.79 2.49 2.8
Mercury SW6020A 2 2 0.109 U 0.124 U 0.118 U 0.115U 0.11U 0.105U 0.108 U 0.114 U 0.119U 0.114 U
Nickel SW6020A 38 -- 10.6 22.3 24.8 4.66 9.43 19.8 6.68 7.72 10.6 12.4
Selenium SW6020A 1800 -- 2.74 U 3.11U 295U 2.88U 2.76 U 2.63U 2.69U 2.86 U 2.98 U 2.86 U
Silver SW6020A 1800 -- 137U 156U 1.48U 1.44U 138U 131U 134U 143U 149U 1.43U
Thallium SW6020A - -- 137U 156U 1.48U 1.44U 1.38U 131U 134U 1.43U 1.49U 1.43U
Zinc SW6020A 1100000 -- 42.2 108 142 16.9 26.8 71.2 20.4 40.5 26 29.4
Polycyclic Aromatic Hydrocarbons (ug/kg)
1-Methylnaphthalene SW8270DSIM -- -- 69.1U 170U 84.1U 99U 8.78 U 30.1) 9.04 U 6.68J 8.24 U 7.71U
2-Methylnaphthalene SW8270DSIM -- -- 69.1U 170U 84.1U 99U 8.78 U 52.9 9.04 U 14.7 8.24 U 7.71U
Acenaphthene SW8270DSIM -- -- 28.8J 155 55.9 495U 439U 155 452U 22.1 5.31 4.15
Acenaphthylene SW8270DSIM -- -- 345U 85U 42.1U 495U 439U 20U 452U 4 U 412U 3.86 U
Anthracene SW8270DSIM -- -- 64 204 178 2.72) 439U 72.3 452U 15.9 54.3 14.6
Benzo(a)anthracene SW8270DSIM -- -- 1130 3300 2930 45.8 33.2 542 3.17) 167 633 185
Benzo(a)pyrene SW8270DSIM 2000 / 18000 2 2000° 910 2590 2630 55.3 28.2 483 452U 162 354 145
Benzo(b,k)fluoranthene SW8270DSIM -- -- 3800 9800 9290 197 119 2540 6.751) 611 1190 499
Benzo(g,h,i)perylene SW8270DSIM -- -- 901 2410 2170 49 32.6 789 2.77) 379 290 152
Chrysene SW8270DSIM -- -- 4080 10100 9500 186 108 1990 4.93 445 1440 549
Dibenzo(a,e)pyrene SW8270DSIM -- -- 345U 850 U 440 495U 439U 200U 45.2 U 539U 269 U 41)
Dibenzo(a,h)anthracene SW8270DSIM -- -- 193 493 465 13 7.82 176 452U 59 91.9 39.6
Dibenzo(a,h)pyrene SW8270DSIM - -- 345U 850 U 600 U 495U 439U 200U 45.2 U 539U 269 U 533U
Dibenzo(a,i)pyrene SW8270DSIM - -- 345U 850 U 600 U 495U 439U 200U 452U 539U 269 U 53.3U
Dibenzo(a,j)acridine SW8270DSIM - -- 345U 850 U 600 U 495U 439U 200 U 45.2 U 539U 269 U 533U
Dibenzo(a,l)pyrene SW8270DSIM - -- 209) 487 ) 1170 495U 439U 195 45.2 U 59.9 269 U 102
Dibenzofuran SW8270DSIM - -- 345U 71.3) 37.2) 495U 439U 121 452U 21.2 24) 2.14)
Fluoranthene SW8270DSIM -- -- 1950 5520 4550 25.2 33.3 816 2.71) 253 1720 314
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling
Location ID B10 B11 B12 B13 B14 B15 B16 B17 B18 B19
Sample ID| MBTL-SO-UD-B10| MBTL-SO-UD-B11 | MBTL-SO-UD-B12 | MBTL-SO-UD-B13 | MBTL-SO-UD-B14 | MBTL-SO-UD-B15 | MBTL-SO-UD-B16 | MBTL-SO-UD-B17 | MBTL-SO-UD-B18 | MBTL-SO-UD-B19
Sample Date 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N N N N
X 1005446.58 1005423.36 1005393.66 1005363.24 1005337.74 1005313.91 1005284.04 1005253.68 1005195.91 1005170.42
Y 304819.67 304840.43 304867.36 304887.6 304917.87 304945.25 304972.47 305000.2 305050.37 305076.69
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Fluorene SW8270DSIM -- -- 345U 77.4) 37.5) 495U 439U 111 452U 15.7 4.71 3.11)
Indeno(1,2,3-c,d)pyrene SW8270DSIM - -- 846 2330 2080 45.4 29.4 621 452U 300 263 132
Naphthalene SW8270DSIM 5000 -- 69.1U 170U 84.1U 9.9U 8.78 U 40U 9.04 U 4.16) 8.24 U 7.71U
Phenanthrene SW8270DSIM - -- 157 648 373 3.171) 4.98 281 452U 66.4 71.9 31.8
Pyrene SW8270DSIM - -- 2260 5980 5120 27.6 36.5 701 2.28) 239 1620 413
Total cPAH TEQ (7 minimum CAEPA 2005) (U = 1/2)1 2000 / 18000 * 2000° 1547.7 4283.3 4201.5 87.3 48.22 890.8 3.751 280.1 586.2 236.1
Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Hydrocarbons NWTPHDx 2000 2000 17.3 33.8 21.7 9.9U 8.78 U 7.121) 4.76 ) 4.14) 10.1 4.95)
il NWTPHDx - -- 76.9 200 148 19.8 U 17.6 U 38.4 18.1U 13.1) 30.3 24.6
Notes:
Detected concentration is greater than MBTL_Soil screening level
Detected concentration is greater than MTCA Method A Indust screening level
Bold = Detected result
FD = Field Duplicate
J = Estimated value
cPAH = carcinogenic PAH
mg/kg = milligrams per kilogram
N = Normal Field Sample
pct = percent
ug/kg = micrograms per kilogram
U = Compound analyzed, but not detected above detection limit
MTCA = Model Toxics Control Act
TEQ = Toxic Equivalent Quantity
-- Results not reported or not applicable
Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all results are undetected, the
highest reporting limit value is reported as the sum.
Significant figures are applied to all calculations.
1 cPAH minimum 7 analytes calculation includes Benzo(a)pyrene, Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. Per MTCA cleanup
Regulation, Table 708-2 "Toxicity Equivalency Factors for Minimum Required Carcinogenic Polyaromatic
Hydrocarbons (cPAHs) under WAC 173-340-708(e).
2 Soils were screened both against the MTCA Method A cleanup level and the MTCA Method C cleanup level for
benzo(a)pyrene and cPAH TEQ is 18000 ug/kg (18 mg/kg).
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling
Location ID B20 B21 B22 B23 B24 B25 B26 B26 B26 B26
Sample ID| MBTL-SO-UD-B20 | MBTL-SO-UD-B21 | MBTL-SO-UD-B22 | MBTL-SO-UD-B23 | MBTL-SO-UD-B24 | MBTL-SO-UD-B25 | MBTL-SO-UD-B26 | MBTL-SO-UD-B26 | MBTL-SO-UD-B26D | MBTL-SO-UD-B26D
Sample Date|  11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/15/2012 11/2/2012 11/15/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0.5-1.5ft 0-0.5ft 0.5-1.5ft
Matrix SO SO Sso SO Sso SO SO SO SO SO
Sample Type N N N N N N N N FD FD
X 1005148.85 1005118.96 1005088.98 1005061.28 1005030.5 1004992.68 1004950.98 1004950.98 1004950.98 1004950.98
Y 305093.61 305124.51 305149.49 305160.5 305168.23 305174.17 305174.04 305174.04 305174.04 305174.04
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 50.1 0.289 U 0.304 U 15.9 1.1 1.18 64.2 - 59.7 -
Fluoride SM4500FC 210000 -- 186 203 155 176 143 554 2070 - 1590 -
Conventional Parameters (pct)
Total solids APEXsolids -- -- 76.2 76.5 79.1 76.5 77.4 77.5 71 - 61.6 -
Total solids SM2540G - - -- -- -- -- -- -- -- -- -- --
Metals (mg/kg)
Antimony SW6020A 1400 -- 136U 135U 1.24U 138U 1.42U 135U 142U - 1.7U -
Arsenic SW6020A 20 20 2.72 U 2.7U 247U 2.77U 1.42) 1.88) 2.07) - 2.92) -
Beryllium SW6020A 7000 -- 136U 135U 1.24U 1.38U 1.42U 135U 142U - 1.7U -
Cadmium SW6020A 2 2 136U 135U 1.24U 1.38U 1.42U 135U 1.42U - 1.7U -
Chromium SW6020A - 2000 3.95 2.61) 3.38 5.4 9.04 8.58 6.82 - 8.93 -
Copper SW6020A 140000 -- 12.9 11.4 13.4 14.5 20.6 45.9 19.2 - 25.6 -
Lead SW6020A 1000 1000 1.37 1.71 1.03J 2.13 2.83 4.91 5.19 - 7.59 -
Mercury SW6020A 2 2 0.109 U 0.108 U 0.099 U 0.111 U 0.114 U 0.108 U 0.113 U - 0.136 U -
Nickel SW6020A 38 -- 4.97 4.74 4.68 7.15 9.19 10.9 18.5 - 29.4 -
Selenium SW6020A 1800 -- 2.72U 2.7U 247U 2.77U 2.84U 27U 2.83U - 3.4U -
Silver SW6020A 1800 -- 136U 135U 1.24U 1.38U 1.42U 135U 142U - 1.7U -
Thallium SW6020A - -- 136U 135U 1.24 U 138U 142U 135U 142U - 1.7U -
Zinc SW6020A 1100000 -- 17.6 14.5 13.5 20.6 34.3 33.6 39.7 -- 53.7 --
Polycyclic Aromatic Hydrocarbons (ug/kg)
1-Methylnaphthalene SW8270DSIM -- -- 9.54 U 8.11U 8.04 U 9.45U 8.68 U 8.59U -- 9.98 U - 9.8U
2-Methylnaphthalene SW8270DSIM -- -- 9.54 U 8.11U 8.04U 9.45U 8.68 U 8.59U - 9.98 U - 9.8U
Acenaphthene SW8270DSIM -- -- 477U 405U 4.02U 4.72 U 2.59) 17.2 - 28.2 - 33.3
Acenaphthylene SW8270DSIM -- -- 477U 405U 4.02U 472U 434U 43U - 499U - 49U
Anthracene SW8270DSIM -- -- 12.2 7.29 402U 16 16.9 81.2 - 83 - 182
Benzo(a)anthracene SW8270DSIM -- -- 95.4 89.9 4.05 248 246 740 - 1020 - 1850
Benzo(a)pyrene SW8270DSIM 2000 / 18000 2 2000° 53.9 51.1 4.36 294 150 485 - 595 - 1020
Benzo(b,k)fluoranthene SW8270DSIM -- -- 194 201 12.4 1080 543 1590 - 1830 - 3180
Benzo(g,h,i)perylene SW8270DSIM -- -- 66 42.9 5.07 501 131 448 - 362 - 695
Chrysene SW8270DSIM -- -- 237 219 8.15 739 1280 1600 - 2360 - 4780
Dibenzo(a,e)pyrene SW8270DSIM -- -- 47.7 U 405U 40.2 U 32.5) 434U 34.2) - 38)J - 89.6
Dibenzo(a,h)anthracene SW8270DSIM -- -- 17.4 11.4 4.02U 82.3 30.9 108 - 143 - 275
Dibenzo(a,h)pyrene SW8270DSIM - -- 47.7 U 405U 40.2 U 51.6U 434U 51.6U - 499U - 49U
Dibenzo(a,i)pyrene SW8270DSIM - -- 47.7 U 405U 40.2 U 516U 434U 51.6U - 499U - 49U
Dibenzo(a,j)acridine SW8270DSIM - -- 47.7 U 405U 40.2 U 51.6U 434U 51.6U - 499U - 49U
Dibenzo(a,l)pyrene SW8270DSIM - -- 47.7 U 40.5U 40.2 U 89.4 349) 93.8 - 104 - 236
Dibenzofuran SW8270DSIM - -- 477U 405U 4.02U 4.72 U 434U 5.35 - 11.1 - 14
Fluoranthene SW8270DSIM -- -- 235 200 5.33 144 343 1590 - 2670 - 4560
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling [ U-Ditch Sampling | U-Ditch Sampling
Location ID B20 B21 B22 B23 B24 B25 B26 B26 B26 B26
Sample ID| MBTL-SO-UD-B20 | MBTL-SO-UD-B21 | MBTL-SO-UD-B22 | MBTL-SO-UD-B23 | MBTL-SO-UD-B24 | MBTL-SO-UD-B25 | MBTL-SO-UD-B26 | MBTL-SO-UD-B26 | MBTL-SO-UD-B26D | MBTL-SO-UD-B26D
Sample Date 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/15/2012 11/2/2012 11/15/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0.5-1.5ft 0-0.5ft 0.5-1.5ft
Matrix SO SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N N FD FD
X 1005148.85 1005118.96 1005088.98 1005061.28 1005030.5 1004992.68 1004950.98 1004950.98 1004950.98 1004950.98
Y 305093.61 305124.51 305149.49 305160.5 305168.23 305174.17 305174.04 305174.04 305174.04 305174.04
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Fluorene SW8270DSIM -- -- 477U 4.05U 4.02U 472U 434U 10.1 -- 33 -- 39.9
Indeno(1,2,3-c,d)pyrene SW8270DSIM - -- 53.1 41 3.77) 453 117 410 -- 375 -- 701
Naphthalene SW8270DSIM 5000 -- 9.54 U 8.11U 8.04 U 9.45U 8.68 U 4.82) -- 9.98 U -- 5.55)
Phenanthrene SW8270DSIM - -- 34.2 10.7 4.02U 26.6 27.3 202 -- 162 -- 315
Pyrene SW8270DSIM - -- 229 236 5.68 170 414 1500 -- 2370 -- 4110
Total cPAH TEQ (7 minimum CAEPA 2005) (U = 1/2)1 2000 / 18000 * 2000° 92.3 87.6 6.66J 487.7 256.5 785.8 -- 955.4 -- 1668.4
Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Hydrocarbons NWTPHDx 2000 2000 9.54 U 8.11U 8.04U 9.45U 4.86J 10.5 216 -- 312 --
il NWTPHDx - -- 9.671 11.91) 16.1U 20.5 12.2) 45.9 1020 -- 918 --
Notes:
Detected concentration is greater than MBTL_Soil screening level
Detected concentration is greater than MTCA Method A Indust screening level
Bold = Detected result
FD = Field Duplicate
J = Estimated value
cPAH = carcinogenic PAH
mg/kg = milligrams per kilogram
N = Normal Field Sample
pct = percent
ug/kg = micrograms per kilogram
U = Compound analyzed, but not detected above detection limit
MTCA = Model Toxics Control Act
TEQ = Toxic Equivalent Quantity
-- Results not reported or not applicable
Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all results are undetected, the
highest reporting limit value is reported as the sum.
Significant figures are applied to all calculations.
1 cPAH minimum 7 analytes calculation includes Benzo(a)pyrene, Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. Per MTCA cleanup
Regulation, Table 708-2 "Toxicity Equivalency Factors for Minimum Required Carcinogenic Polyaromatic
Hydrocarbons (cPAHs) under WAC 173-340-708(e).
2 Soils were screened both against the MTCA Method A cleanup level and the MTCA Method C cleanup level for
benzo(a)pyrene and cPAH TEQ is 18000 ug/kg (18 mg/kg).
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling
Location ID SO1E SO1W SO2E So2w SO3E SO3wW SO4E SO4E S04wW
Sample ID| MBTL-SO-UD-SO1E | MBTL-SO-UD-S01W | MBTL-SO-UD-S02E | MBTL-SO-UD-S02W | MBTL-SO-UD-SO3E | MBTL-SO-UD-SO03W | MBTL-SO-UD-S04E | MBTL-SO-UD-S04ED | MBTL-SO-UD-S04W
Sample Date 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix so so so so so so so so SO
Sample Type N N N N N N N FD N
X 1005594.6 1005613.05 1005523.5 1005503.84 1005429.06 1005414.41 1005342.14 1005342.14 1005328.31
Y 304654.39 304678.07 304760.09 304739.92 304841.49 304827.42 304926.15 304926.15 304906.63
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 0.386 U 0.985 2.13 15.7 0.316 U 36.4 0.305U 0.272 U 0.286 U
Fluoride SM4500FC 210000 -- 713 353 834 1090 648 2450 186 152 125
Conventional Parameters (pct)
Total solids APEXsolids -- -- 63.9 82.5 69 70.5 69.8 57.8 75.7 80.1 87.2
Total solids SM2540G - - -- -- -- -- -- -- 79.1 -- --
Metals (mg/kg)
Antimony SW6020A 1400 -- 1.62U 1.2U 1.58 U 15U 141U 1.05)J 1.44U 1.28 U 1.19U
Arsenic SW6020A 20 20 5.31 0.842) 3.22 4.46 3.47 4.87 1.31) 0.756J 0.914)
Beryllium SW6020A 7000 -- 0.942) 12U 1.58U 15U 0.888 ) 1.08J 1.44U 1.28 U 1.19U
Cadmium SW6020A 2 2 1.62U 12U 1.58U 15U 141U 1.72U 1.44U 1.28U 1.19U
Chromium SW6020A - 2000 20.6 8.89 17.5 17.3 20.7 20.4 6.26 4.06 3.44
Copper SW6020A 140000 -- 42.8 16.8 35.1 43.6 314 103 15.1 10.9 8.06
Lead SW6020A 1000 1000 7.47 1.88 8.59 10.7 7.56 11.4 2.07 1.54 1.96
Mercury SW6020A 2 2 0.13U 0.0962 U 0.126 U 0.0704 ) 0.113 U 0.137 U 0.115U 0.103 U 0.095 U
Nickel SW6020A 38 -- 21.1 10.3 22.4 24.2 16.1 55 8.36 6.06 6.17
Selenium SW6020A 1800 -- 3.25U 241U 3.16 U 299U 2.82U 3.43U 2.87U 2.56 U 2.37U
Silver SW6020A 1800 -- 1.62U 1.2U 1.58 U 15U 141U 1.72U 1.44U 1.28 U 1.19U
Thallium SW6020A - -- 1.62U 1.2U 1.58 U 15U 141U 1.72U 1.44U 1.28 U 1.19U
Zinc SW6020A 1100000 -- 64.1 26.8 51.3 70.9 33.8 140 23 16.8 27.4
Polycyclic Aromatic Hydrocarbons (ug/kg)
1-Methylnaphthalene SW8270DSIM -- -- 8.49U 6.91U 38.8U 40.1U 7.79U 192 U 7.66 U 9.42 U 8.03U
2-Methylnaphthalene SW8270DSIM -- -- 8.49U 6.91U 38.8U 40.1U 7.79U 192 U 7.66 U 9.42 U 8.03U
Acenaphthene SW8270DSIM -- -- 4.24 U 3.46 U 17.1) 33.2 3.89U 66.9) 3.83U 471U 4.02U
Acenaphthylene SW8270DSIM -- -- 4.24 U 3.46 U 14.6) 20U 3.89U 95.8U 3.83U 471U 4.02U
Anthracene SW8270DSIM -- -- 424U 2.25) 50.3 106 3.89U 349 3.83U 471U 4.02U
Benzo(a)anthracene SW8270DSIM -- -- 6.84 25.1 230 1700 2.16) 6020 15.6 5.9 13.2
Benzo(a)pyrene SW8270DSIM 2000 / 18000 2 2000° 7.85 38.7 301 1440 2.31) 4680 16.9 6.47 15.1
Benzo(b,k)fluoranthene SW8270DSIM -- -- 24.6 152 861 5170 5.51) 16900 63.9 22.7 42.1
Benzo(g,h,i)perylene SW8270DSIM -- -- 16.2 127 573 1440 2.2) 3760 85.9 52.5 17.3
Chrysene SW8270DSIM -- -- 14.5 64.4 544 4900 3.06J 18100 39.5 13.6 23.5
Dibenzo(a,e)pyrene SW8270DSIM -- -- 424U 346U 194 U 233 389U 958 U 38.3U 47.1U 40.2U
Dibenzo(a,h)anthracene SW8270DSIM -- -- 424U 15.3 70.3 294 3.89U 837 7.71 3.351J 4.05
Dibenzo(a,h)pyrene SW8270DSIM - -- 424U 346U 194 U 279U 389U 958 U 38.3U 47.1U 40.2U
Dibenzo(a,i)pyrene SW8270DSIM - -- 424U 346U 194 U 279U 389U 958 U 38.3U 47.1U 40.2 U
Dibenzo(a,j)acridine SW8270DSIM - -- 424U 346U 194 U 279U 389U 958 U 38.3U 47.1U 40.2 U
Dibenzo(a,l)pyrene SW8270DSIM - -- 424U 30.2) 1301 592 389U 766 21.2) 47.1U 40.2 U
Dibenzofuran SW8270DSIM - -- 4.24 U 3.46 U 11.4) 18.4) 3.89U 95.8U 3.83U 471U 4.02U
Fluoranthene SW8270DSIM -- -- 10.4 37.8 475 3370 3.89U 12900 20.9 8.73 24.8
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling
Location ID SO1E S01wW SO02E so2w SO3E So3w S04E S04E S04wW
Sample ID| MBTL-SO-UD-SO1E | MBTL-SO-UD-S01W | MBTL-SO-UD-S02E | MBTL-SO-UD-S02W | MBTL-SO-UD-SO3E | MBTL-SO-UD-SO03W | MBTL-SO-UD-S04E | MBTL-SO-UD-S04ED | MBTL-SO-UD-S04W
Sample Date 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012 11/1/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO
Sample Type N N N N N N N FD N
X 1005594.6 1005613.05 1005523.5 1005503.84 1005429.06 1005414.41 1005342.14 1005342.14 1005328.31
Y 304654.39 304678.07 304760.09 304739.92 304841.49 304827.42 304926.15 304926.15 304906.63
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Fluorene SW8270DSIM -- -- 424U 3.46U 15.8) 215 3.89U 49.9) 3.83 U 471U 4.02U
Indeno(1,2,3-c,d)pyrene SW8270DSIM - -- 11.7 105 459 1350 3.89U 3680 37.1 20.4 16.4
Naphthalene SW8270DSIM 5000 -- 8.49U 6.91U 28.5) 40.1U 7.79U 192U 7.66 U 9.42 U 8.03U
Phenanthrene SW8270DSIM - -- 4.08) 8.74 222 240 3.89U 697 5.57 2.8) 9.78
Pyrene SW8270DSIM - -- 12.2 36.8 597 3370 2.53) 12500 20.8 8.61 22
Total cPAH TEQ (7 minimum CAEPA 2005) (U = 1/2)1 2000 / 18000 * 2000° 12.52 69.1 468.5 2340.4 3.5) 7604.7 29.73 11.84) 22.91
Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Hydrocarbons NWTPHDx 2000 2000 8.49U 6.91U 10.9 215 7.79U 51.4 7.66 U 9.42 U 8.03U
il NWTPHDx - -- 17U 13.8U 36.5 121 15.6 U 300 153U 18.8U 16.1U
Notes:
Detected concentration is greater than MBTL_Soil screening level
Detected concentration is greater than MTCA Method A Indust screening level
Bold = Detected result
FD = Field Duplicate
J = Estimated value
cPAH = carcinogenic PAH
mg/kg = milligrams per kilogram
N = Normal Field Sample
pct = percent
ug/kg = micrograms per kilogram
U = Compound analyzed, but not detected above detection limit
MTCA = Model Toxics Control Act
TEQ = Toxic Equivalent Quantity
-- Results not reported or not applicable
Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all results are undetected, the
highest reporting limit value is reported as the sum.
Significant figures are applied to all calculations.
1 cPAH minimum 7 analytes calculation includes Benzo(a)pyrene, Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. Per MTCA cleanup
Regulation, Table 708-2 "Toxicity Equivalency Factors for Minimum Required Carcinogenic Polyaromatic
Hydrocarbons (cPAHs) under WAC 173-340-708(e).
2 Soils were screened both against the MTCA Method A cleanup level and the MTCA Method C cleanup level for
benzo(a)pyrene and cPAH TEQ is 18000 ug/kg (18 mg/kg).
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling
Location ID SOSE SO5W SO6E SO6E SO7E SO7W SO8E SO8E S08W
Sample ID| MBTL-SO-UD-SO5E | MBTL-SO-UD-SO5W | MBTL-SO-UD-SO6E | MBTL-SO-UD-S06ED | MBTL-SO-UD-SO7E | MBTL-SO-UD-S07W | MBTL-SO-UD-SOSE | MBTL-SO-UD-SO8ED | MBTL-SO-UD-S08W
Sample Date 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO so SO SO SO SO SO so
Sample Type N N N FD N N N FD N
X 1005249.8 1005244.64 1005165.2 1005165.2 1005072.25 1005060.08 1004950.61 1004950.61 1004952.26
Y 305009.45 304987.79 305087.39 305087.39 305165.64 305138.36 305178.21 305178.21 305157.23
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 0.317U 0.274 U 0.519 0.364 0.283 U 0.315U 1.9 0.31 5.3
Fluoride SM4500FC 210000 -- 186 138 494 440 179 348 380 223 1230
Conventional Parameters (pct)
Total solids APEXsolids -- -- 71 86.5 71.9 72.7 78.5 75.5 70.1 78.1 81.9
Total solids SM2540G -- -- - - 72.7 - 78.9 - 73.1 - -
Metals (mg/kg)
Antimony SW6020A 1400 -- 1.45U 1.12U 1.44U 1.49U 1.26 U 135U 147U 133U 1.22U
Arsenic SW6020A 20 20 29U 1.52) 3.95 2.08) 0.908J 2.71U 1.81) 14) 1.63)
Beryllium SW6020A 7000 -- 145U 1.12U 1.44U 1.49U 1.26 U 135U 147U 133U 1.22U
Cadmium SW6020A 2 2 145U 1.12U 1.44U 1.49U 1.26 U 135U 147U 133U 1.22U
Chromium SW6020A - 2000 7.27 4 8.76 10.1 6.52 8.72 12.3 5.31 6.2
Copper SW6020A 140000 -- 17.3 10.3 14.5 14.8 18.7 18.3 30 19.4 17.1
Lead SW6020A 1000 1000 1.74 2.7 5.96 6.64 1.5 2.19 6.16 1.43 4.16
Mercury SW6020A 2 2 0.116 U 0.09U 0.115U 0.119U 0.101 U 0.108 U 0.118 U 0.107 U 0.0975U
Nickel SW6020A 38 -- 7.59 8.18 15.8 17.1 7.18 6.11 15.6 7.12 10.1
Selenium SW6020A 1800 -- 29U 2.25U 2.87U 297U 2.52U 2.71U 295U 2.67U 2.44 U
Silver SW6020A 1800 -- 145U 1.12U 1.44U 1.49U 1.26 U 135U 147U 133U 1.22U
Thallium SW6020A - -- 145U 1.12U 1.44U 1.49U 1.26 U 135U 147U 133U 1.22U
Zinc SW6020A 1100000 -- 23.8 29.6 53.3 56.5 20.9 20.7 38.6 17.8 37.4
Polycyclic Aromatic Hydrocarbons (ug/kg)
1-Methylnaphthalene SW8270DSIM -- -- 10.2U 8.76 U 10.6 U 9.81U 9.06 U 8.3U 113U 9.37U 6.87)
2-Methylnaphthalene SW8270DSIM -- -- 10.2 U 8.76 U 10.6 U 9.81U 9.06 U 8.3U 113U 9.37U 7.01)
Acenaphthene SW8270DSIM -- -- 9.48 438U 14.6 49U 453U 415U 3.86J 469U 32.6
Acenaphthylene SW8270DSIM -- -- 5.08 U 438U 53U 49U 453U 415U 5.64 U 469U 3.5)
Anthracene SW8270DSIM -- -- 12.2 2.83) 27.9 7.81 453U 4.15U 11.5 4.69U 36.9
Benzo(a)anthracene SW8270DSIM -- -- 155 20.4 93.1 55 3.79) 4.15U 174 6.6 162
Benzo(a)pyrene SW8270DSIM 2000 / 18000 2 2000° 139 23.2 113 71 4.52) 2.16J 161 4.41) 105
Benzo(b,k)fluoranthene SW8270DSIM -- -- 454 53 310 234 12.9 4.17) 676 21.3 337
Benzo(g,h,i)perylene SW8270DSIM -- -- 199 23.2 1210 884 12.3 415U 338 8.06 72.7
Chrysene SW8270DSIM -- -- 392 29.7 406 273 7.61 2.19) 705 13.4 379
Dibenzo(a,e)pyrene SW8270DSIM -- -- 56.2U 43.8 U 35.8J 45.2) 453U 415U 55.4U 469U 455U
Dibenzo(a,h)anthracene SW8270DSIM -- -- 43.3 5.36 112 79.3 453U 415U 60 4.69U 18.6
Dibenzo(a,h)pyrene SW8270DSIM - -- 56.2U 43.8 U 55.1U 52U 453U 415U 55.4U 469U 455U
Dibenzo(a,i)pyrene SW8270DSIM - -- 56.2U 43.8U 55.1U 52U 453U 415U 55.4U 469U 455U
Dibenzo(a,j)acridine SW8270DSIM - -- 56.2U 43.8U 55.1U 52U 453U 415U 55.4U 469U 455U
Dibenzo(a,l)pyrene SW8270DSIM - -- 56.2U 43.8 U 94.8 122 453U 415U 55.4U 469U 23.8)
Dibenzofuran SW8270DSIM - -- 5.77 438U 5.76 49U 4.53U 4.15U 5.64 U 4.69U 13.2
Fluoranthene SW8270DSIM -- -- 179 32.4 131 55.3 4.52) 4.15U 261 10.5 642
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U-Ditch Reroute and Soil Removal - Main Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling
Location ID SO5E So5wW SO6E SO6E SO7E SO7W SO8E SO8E So8w
Sample ID| MBTL-SO-UD-SO5E | MBTL-SO-UD-SO5W | MBTL-SO-UD-SO6E | MBTL-SO-UD-S06ED | MBTL-SO-UD-SO7E | MBTL-SO-UD-S07W | MBTL-SO-UD-SOSE | MBTL-SO-UD-SO8ED | MBTL-SO-UD-S08W
Sample Date 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO SO SO
Sample Type N N N FD N N N FD N
X 1005249.8 1005244.64 1005165.2 1005165.2 1005072.25 1005060.08 1004950.61 1004950.61 1004952.26
Y 305009.45 304987.79 305087.39 305087.39 305165.64 305138.36 305178.21 305178.21 305157.23
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Fluorene SW8270DSIM -- -- 6.12 438U 10.9 49U 453U 415U 5.64U 4.69U 9.3
Indeno(1,2,3-c,d)pyrene SW8270DSIM - -- 163 21.8 510 362 6.17 415U 275 4.62) 73.3
Naphthalene SW8270DSIM 5000 -- 10.2U 8.76 U 10.6 U 9.81U 9.06 U 83U 113U 9.37U 5.18)
Phenanthrene SW8270DSIM - -- 38.3 10.9 128 15 453U 415U 39.3 2.8J 197
Pyrene SW8270DSIM - -- 198 33.8 154 57.6 4.76 415U 251 8.59 533
Total cPAH TEQ (7 minimum CAEPA 2005) (U = 1/2)1 2000 / 18000 * 2000° 224.5 33.55 219.6 146.8 7.11) 3.22) 286.6 8.03) 167.9
Total Petroleum Hydrocarbons (mg/kg)
Diesel Range Hydrocarbons NWTPHDx 2000 2000 10.2U 8.76 U 5.9) 5.29) 9.06 U 83U 7.55) 9.37U 9.1U
il NWTPHDx - -- 21.8 9.581 30.5 29.2 18.1U 13.1) 36.1 18.7U 16.8)
Notes:
Detected concentration is greater than MBTL_Soil screening level
Detected concentration is greater than MTCA Method A Indust screening level
Bold = Detected result
FD = Field Duplicate
J = Estimated value
cPAH = carcinogenic PAH
mg/kg = milligrams per kilogram
N = Normal Field Sample
pct = percent
ug/kg = micrograms per kilogram
U = Compound analyzed, but not detected above detection limit
MTCA = Model Toxics Control Act
TEQ = Toxic Equivalent Quantity
-- Results not reported or not applicable
Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all results are undetected, the
highest reporting limit value is reported as the sum.
Significant figures are applied to all calculations.
1 cPAH minimum 7 analytes calculation includes Benzo(a)pyrene, Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. Per MTCA cleanup
Regulation, Table 708-2 "Toxicity Equivalency Factors for Minimum Required Carcinogenic Polyaromatic
Hydrocarbons (cPAHs) under WAC 173-340-708(e).
2 Soils were screened both against the MTCA Method A cleanup level and the MTCA Method C cleanup level for
benzo(a)pyrene and cPAH TEQ is 18000 ug/kg (18 mg/kg).
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U-Ditch Reroute and Soil Removal - Side Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling U-Ditch Sampling
Location ID CB01 CB02 CB0O3 CB04 CBO5 CB06 CBO7 CB08 CBS09W CBS09W
Sample ID| MBTL-SO-UD-CB01 | MBTL-SO-UD-CB02 | MBTL-SO-UD-CB03 | MBTL-SO-UD-CB04 | MBTL-SO-UD-CB05 | MBTL-SO-UD-CB06 | MBTL-SO-UD-CB07 | MBTL-SO-UD-CB08 | MBTL-SO-UD-CBS09W | MBTL-SO-UD-CBS09WD
Sample Date 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO Sso SO Sso
Sample Type N N N N N N N N N FD
X 1005136.34 1005116.5 1005098.6 1005080.6 1005063.51 1005047.27 1005028.66 1005007.6 1005028.61 1005028.61
Y 305068.74 305075.95 305081.23 305085.89 305090.1 305093.94 305094.73 305095.85 305075.32 305075.32
MTCA Method C
Industrial or
Alternate MTCA Method A
Method Screening Level Industrial
Conventional Parameters (mg/kg)
Cyanide, total SM4500CNE 70000 -- 5.37 0.352 0.369 U 1.64 0.644 1.26 0.36 42.8 5.2 6.38
Fluoride SM4500FC 210000 -- 591 546 458 635 595 1180 659 1490 1170 1160
Conventional Parameters (pct)
Total solids APEXsolids -- -- 67.2 71 67 71.9 68.9 53.4 64.4 58.1 69.9 72.1
Metals (mg/kg)
Antimony SW6020A 1400 -- 154U 151U 147U 1.44U 145U 195U 1.7U 1.73 U 141U 149U
Arsenic SW6020A 20 20 1.89) 3.63 2.08) 3.15 3.96 4.34 4.34 5.02 3.15 3.59
Beryllium SW6020A 7000 -- 154U 151U 147U 144U 145U 195U 1.7U 1.06J 141U 149U
Cadmium SW6020A 2 2 154U 151U 147U 144U 145U 195U 1.7U 1.73U 141U 149U
Chromium SW6020A - 2000 14.2 8.25 13.7 12.5 13.8 16.1 11.6 15.9 11.5 11
Copper SW6020A 140000 -- 14 9.79 25.6 21.3 17.2 37 24.5 35.6 28.2 314
Lead SW6020A 1000 1000 6.89 7.01 12.9 8.73 16 18.9 10.1 16.6 7.76 8.34
Mercury SW6020A 2 2 0.123 U 0.121 U 0.0596 J 0.115U 0.116 U 0.0937 ) 0.136 U 0.0941) 0.113 U 0.119U
Nickel SW6020A 38 -- 13.8 13.6 15.9 18.2 17.1 28.1 17.7 43.6 23.5 249
Selenium SW6020A 1800 -- 3.08 U 3.02U 295U 2.88U 29U 391U 3.41U 3.46 U 2.83U 2.98U
Silver SW6020A 1800 -- 154U 151U 147U 1.44U 145U 195U 1.7U 1.73 U 141U 149U
Thallium SW6020A -- -- 154U 151U 147U 1.44U 145U 195U 1.7U 1.73 U 141U 149U
Zinc SW6020A 1100000 -- 58 44.7 79.2 54.4 82.9 103 60.5 79.5 50.3 51.8
Polycyclic Aromatic Hydrocarbons (ug/kg
1-Methylnaphthalene SW8270DSIM -- -- 9.2U 9.2U 115U 104U 10U 13U 9.43) 11U 10.3 U 9.98 U
2-Methylnaphthalene SW8270DSIM -- -- 9.2U 9.2U 115U 104U 10U 13U 17.3 11U 10.3 U 9.98 U
Acenaphthene SW8270DSIM -- -- 4.6 U 4.6 U 5.75U 31.8 5.02U 6.52 U 63.9 10.5 9.14 7.31
Acenaphthylene SW8270DSIM -- -- 46U 46U 5.75U 5.18U 20.1 4.25) 3.11) 5.51U 3.33) 2.78)
Anthracene SW8270DSIM -- -- 46U 2.881) 3.84) 252 75.6 9.51 86.9 274 234 114
Benzo(a)anthracene SW8270DSIM -- -- 18.3 11.6 13.2 1760 270 40.8 625 2280 1840 1170
Benzo(a)pyrene SW8270DSIM | 2000 / 18000 2 2000° 14.5 11.2 12.6 911 266 51.3 685 1580 1620 1120
Benzo(b,k)fluoranthene SW8270DSIM -- -- 50.8 53.7 34.6 3320 378 193 1740 5660 5400 3510
Benzo(g,h,i)perylene SW8270DSIM -- -- 15.7 20.3 14.7 721 147 74.5 690 1140 2050 1660
Chrysene SW8270DSIM -- -- 50.7 27 22.3 5260 269 79.6 1130 7450 7450 4660
Dibenzo(a,e)pyrene SW8270DSIM -- -- 46 U 46 U 57.5U 1040 U 56.8 U 65.2U 98 342 U 215) 275U
Dibenzo(a,h)anthracene SW8270DSIM -- -- 4.07 ) 6.68 3.75) 259 374 13.8 158 440 668 489
Dibenzo(a,h)pyrene SW8270DSIM -- -- 46 U 46 U 57.5U 1040 U 56.8 U 65.2U 61.8U 342 U 284 U 275U
Dibenzo(a,i)pyrene SW8270DSIM -- -- 46 U 46 U 57.5U 1040 U 56.8 U 65.2U 61.8U 342U 284 U 275U
Dibenzo(a,j)acridine SW8270DSIM -- -- 46 U 46 U 57.5U 1040 U 56.8U 65.2U 61.8U 342 U 284 U 275U
Dibenzo(a,l)pyrene SW8270DSIM -- - 46 U 46 U 57.5U 1040 U 33.6J 65.2U 250 457 597 375
Dibenzofuran SW8270DSIM -- - 46U 46U 5.75U 13.1 5.02U 6.52 U 17.8 7.46 10.6 6.7
Fluoranthene SW8270DSIM -- -- 19.1 22.5 16.9 6350 505 81.3 1280 3280 1110 705
Fluorene SW8270DSIM -- -- 4.6 U 4.6 U 5.75U 31.9 4.84) 6.52 U 20 13.2 11.9 6.89
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U-Ditch Reroute and Soil Removal - Side Channel

Task| U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling | U-Ditch Sampling U-Ditch Sampling U-Ditch Sampling
Location ID CB01 CB02 CB0O3 CB04 CBO5 CB06 CBO7 CB08 CBS09W CBS09W
Sample ID| MBTL-SO-UD-CB01 | MBTL-SO-UD-CB02 | MBTL-SO-UD-CB03 | MBTL-SO-UD-CB04 | MBTL-SO-UD-CB05 | MBTL-SO-UD-CB06 | MBTL-SO-UD-CB07 | MBTL-SO-UD-CB08 | MBTL-SO-UD-CBS09W | MBTL-SO-UD-CBS09WD
Sample Date 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012 11/2/2012
Depth 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft
Matrix SO SO SO SO SO SO SO Sso SO Sso
Sample Type N N N N N N N N N FD
X 1005136.34 1005116.5 1005098.6 1005080.6 1005063.51 1005047.27 1005028.66 1005007.6 1005028.61 1005028.61
Y 305068.74 305075.95 305081.23 305085.89 305090.1 305093.94 305094.73 305095.85 305075.32 30507