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1.0 INTRODUCTION

This Final Construction Report (Report) for the Remediation of North and North 2 Landfills and East
Landfill Cap Construction Project (East Landfill Project) at the Former Vancouver Operations (Site) in
Vancouver, Washington has been prepared for Alcoa Inc. (Alcoa) to fulfill the requirements of the
Washington Administrative Code (WAC), Section 173-340-400(6)(b). This Report has also been
developed to fulfill the requirements presented in the Agreed Order (AO), Number DE 03 TCPIS-5737
issued by the Washington Department of Ecology (WDOE) to Alcoa in September of 2003. This report
summarizes and presents the data and data reporting procedures that are representative of the work
performed. This Report provides the following information:

A brief discussion of the background of the Site and the East Landfill Project , including history,
location and a general overview of previousinvestigative activities;

North, North 2 and East Landfill Construction Activities;
Congtruction Quality Assurance Activities;

As-Built topographic surveys;

Summary of work performed.

Once approval of this Report has been received by Alcoa from WDOE, post-closure care for the East
Landfill Project will commence in accordance with the applicable requirements stated in WAC 173-340-410.

This Report is being submitted upon completion of the work to address repairs to the toe of the precast
concrete revetment along the shoreline of the Columbia River. This work was performed in January of
2007, and a discussion of this work is included in this Report. Section 6.0 of this Report discusses the
repairs along the toe of the Columbia River.
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20 FACILITY BACKGROUND

21 FACILITY HISTORY

Alcoa completed construction of an aluminum manufacturing facility (Former Vancouver Operations) at
the Site in 1940 that consisted of a smelter plant on the western portion of the Site. In the early 1940’s,
the entire eastern portion of the Site was filled with dredge sands from the Columbia River. Between
1944 and 1970, a number of fabrication operations were added to the facility to form aluminum into
finished goods such as wire, rod, and extrusions. Alcoa operated the entire facility for approximately 45
years, until 1985. In 1985, Alcoa began to remediate, close and sell parcels of property associated with
the aluminum manufacturing facility. In 1985, the cable mill operation was sold to ACPC, Inc. who
leased the property from Alcoa until 1997. In 1987, Alcoa sold the aluminum smelter to Evergreen,
formerly known as VANALCO, Inc. and retained title to the extrusion (VANEXCO) section of the
property, which was closed in 1992. In 1994, Alcoa sold a parcel of property known as the North Parcel
to Clark County Public Utility for construction of a cogeneration plant. In 1997, an area known as the
Northeast Parcel was remediated to facilitate the sale of the property to Clark County, for construction of
a minimum security jail. Remediation of the Northeast Parcel was conducted in accordance with the
WDOE AO number DE97 TE-1032. Alcoa still maintains the river dock |ocated between the smelter plant
and the Columbia River.

Alcoa currently owns small parcels of property at the Site that were formerly part of the aluminum
manufacturing facility. One of these parcelsis 11.7 acres in size and contains a 4.9-acre area known as
the East Landfill. Within the East Landfill is a0.75-acre area known as the Temporary Storage Area. The
remaining 6.8 acres consists of access roads, shoreline and residual areas outside the limits of the East
Landfill. Two additional parcels owned by Alcoa include a 1.5-acre parcel known as the North Landfill,
and 1-acre parcel known as the North 2 Landfill, both located north of the East Landfill.

22 FACILITY BACKGROUND

The Site is located in Clark County and in the City of Vancouver, on the north bank of the Columbia
River, approximately three miles northwest of downtown Vancouver, Washington. The project is located
in both the NE % of Section 20, T2N, R1E and the NW Y4 of Section 20, T2N, R1E near river mile 103.4
aong the Columbia River.

The East Landfill is bounded to the south by the Columbia River, to the east by property occupied by the
Port of Vancouver, to the north by property occupied by Clark County and to the west by property
occupied by the Former Vancouver Operations. The East Landfill is formerly a series of 15 to 20 foot
deep areas, which emptied into the Columbia River. Alcoafilled the narrow area with carbon bake oven
furnace brick, aluminum and steel wire and miscellaneous small volumes of solid and industrial wastes.

The North Landfill is located approximately 600 feet northwest of the East Landfill. It is bounded to the
east by property owned by Clark County and to the west by the Former Vancouver Operations and
Evergreen Aluminum Company, Inc. (Evergreen). The North 2 Landfill is located immediately north of
the North Landfill. The boundaries of the North and North 2 Landfills are delineated by railroad track
spurs extending from the main tracks of the Burlington-Northern and Sante Fe railroad (BNSF) into the
Site. The areas were used by the United States Army Corps of Engineers (USACE) in the 1940’s and
1950's to dispose of dredged materials from the Columbia River. Alcoa filled these two areas with
materials containing polynuclear aromatic hydrocarbons (PAHS), construction materias, including
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concrete and refractory brick and fill materials generated during operation of the smelter, extrusion and
wire mills at the Site (Waste Soils).

The Northeast Parcel is bounded to the north and to the west by the main tracks of the BNSF railroad, to
the east by property occupied by the Port of Vancouver, to the south by property occupied by Clark
County. The Northeast Parcel is approximately 1200 feet north-northeast of the East Landfill and the
Temporary Storage Area.  Alcoa used this area to dispose of miscellaneous small volumes of
polychlorinated biphenyls (PCBs) and PAH contaminated wastes.

Figure 2-1 presents a vicinity plan of the Site and includes the subject areas listed above.
2.3 EAST LANDFILL PROJECT HISTORY

Since 1990, Alcoa has worked closely with the WDOE to determine the nature and extent of
contamination within or resulting from the operation of the landfill and to select a remedial measure(s)
that would effectively address this contamination under the Model Toxics Control Act (MTCA). A
Remedial Investigation (RI) consisting of severa intrusive investigations was performed and the landfill
was found to contain wastes consisting of construction debris (e.g. refractory/furnace brick), off-spec
product (e.g. scrap steel wire) and wastes containing volatile and semi-volatile organic chemicals.

The East Landfill is within a highly industrialized area and meets the MTCA definition of an industrial
property. This designation results in the applicability of soil cleanup standards based on industrial land
use as the reasonable maximum exposure scenario (WAC 173-340-745). Accordingly, decisions
regarding remediation of the East Landfill were based on these standards.

In 1994, Alcoa performed a Feasibility Study (FS) to identify the optimum remedial solution for the East
Landfill and for the 1.5-acre area known as the North Landfill. A total of eight remedia alternatives,
consisting of a variety of containment, excavation, on and off site treatment and on and off site disposal
were evauated in this study, all of which would meet the general requirements of a MTCA cleanup
action. Subsequent to the completion of the feasibility study, Alcoa internally performed a similar
analysis of the 1-acre area known as the North 2 Landfill. Given the proximity of the East, North and
North 2 Landfills to each other, and the relatively small volume of materials in the North and North 2
landfills compared to the volume in the East Landfill, Alcoa performed a feasibility study and selected a
remedy, which consolidates and contains impacted soils on-site. Specifically, the remedy consisted of the
excavation of materials exceeding MTCA Method A Industrial levels in the North and North 2 Landfills
and consolidation of materials into the East Landfill prior to closing the landfill with an Engineered
Barrier system. In September of 2003, WDOE issued AO Number DE 03 TCPIS-5737 instructing Alcoa
to excavate materials exceeding MTCA Method A Industrial levels from the North and North 2 Landfills
and consolidate them into the East Landfill prior to closing the East Landfill with an Engineered Barrier
system.

In September of 1997, Alcoa successfully implemented the consolidation technology when it excavated
17,100 cubic yards of soil with elevated levels of polynuclear aromatic hydrocarbons (PAHs) from a 2.3-
acre area adjacent to the East Landfill known as the Northeast Parcel. The PAH soils were placed in a
selected area within the East Landfill parcel, caled the Temporary Storage Area and covered with 12-
inches of certified clean fill. The PAH soil concentrations were above the cleanup level specified for the
Northeast Parcel remediation but below those that would classify the material as a Dangerous Waste in
Washington. The work was performed under the requirements of AO number DE97 TC-1032, however,
AO Number DE 03 TCPIS-5737 superceded the original AO closing the Temporary Storage Areawith an
Engineered Barrier, in conjunction with the East Landfill.
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24 SHORELINE PROJECT HISTORY

The 1,000 foot long section of moderate to steep sloping shoreline adjacent to the East Landfill Area has
been deteriorating due to the dynamic action of the waters of the Columbia River. Approximately one-
half of the existing shoreline consists of dredged sand placed by the USACE in the late 1950’ s covered by
industrial rip-rap and spent refractory brick from the facility. The remaining half of the shoreline simply
consists of the dredged sand. The existing conditions present at the shoreline meet three categories
defined by various WA C guidance documents that indicate shoreline erosion problems:

Toe Erosion: Several significant storm events during the mid to late 1990's, in conjunction with
the normal tidal fluctuations of the Columbia River, have eroded portions of the shallow sloping,
narrow sand beach located at the water’s edge. The erosion of this sand has weakened the toe of
the steep sloping embankment that acts as a barrier between the Columbia River and the East
Landfill Area

Steep Slope Instability: Portions of the bank covered by brick, though currently stable, are
exhibiting signs of instability due to the erosion of a buttressing toe. The continued toe erosion
may result in the movement of the existing steep sloping bank, which may expose portions of the
waste material within the East Landfill Area to the tidal actions of the Columbia River or may
result in complete slope failure.

Shoreline Retreat: The position and shape of the shoreline has changed over the previous several
years.

Accordingly, the existing shoreline must be stabilized and covered to support the construction of the
Engineered Barrier system, to prevent erosion from typical river flow velocities and wave action from the
high volume of shipping traffic in the area. Part of the remedy discussed above includes shoreline
improvement measures consisting of reconstruction of a portion of shoreline with fill imported from off-
site and the installation of a precast concrete flexible armament over the fill is proposed to protect the
shoreline by deflecting wave energy and to retain a failing area of shoreline. The armament is proposed
because it reduces the erosive action of water, it secures and reinforces the erosion and potential failure of
the steep sloping bank, is constructed to aesthetically blend in with existing shoreline, and provides the
ability to promote vegetative growth.

In April of 2002, MFG Inc. prepared a report entitled “ Stability Assessment Report for the Proposed
Remedial Action Closure Plan”. The report concluded that the shoreline embankment as constructed
possesses a static factor of safety of at least 1.5, which meets certain professional industry standards and
the USACE factor of safety of 1.4, as presented in EM 1110-2-1913. The report also recommended
monitoring of the ground surface of the East Landfill for horizontal and vertical movement, due to the
potential impact of a seismic event on the Engineered Barrier at the East Landfill.

A Joint Aquatic Resources Permit Application (JARPA) document was submitted in August of 2000 to
obtain all necessary permits required to perform the shoreline stabilization component of the landfill
closure. WDOE has provided significant input into the closure design and has tentatively approved the
approach to closure, pending permit approvals.
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3.0 DESIGN OVERVIEW

In August of 2002, Alcoa contracted Bergmann Associates of Wexford, Pennsylvania to complete the
engineering design of the East Landfill project and to provide quality assurance services during
construction. A majority of the design for the East Landfill Project was performed by IT Corporation and
was completed in March of 2001. In April of 2001, the design was presented to WDOE. The drawings
and specifications generated provided a design that would result in an open, relatively level site and allow
Alcoa to solicit proposals from site developers or real estate personnel to utilize the area for future
commercial and industrial purposes. Alcoa engaged in said discussions with various public and private
agencies over the site for approximately one year. In June of 2002, Alcoa received approval of the
JARPA from WDOE, alowing for construction of the shoreline portion of the remedy. A copy of the
approval letter is presented in Attachment A. Also during the year 2002, Alcoa arranged for funding the
construction of the project for the year 2003.

31 CLEANUP ACTION PLAN

As part of the design and in accordance with WAC 173-340-380, Bergmann prepared a Draft Cleanup
Action Plan (CA Plan) for the East Landfill Project. The CA Plan provided a general description of the
proposed cleanup action and set forth functional requirements that the cleanup must meet for cleanup
levels specified for the Site. The CA Plan was submitted to WDOE in November of 2002. In September
of 2003, WDOE issued an AO No. DE 03 TCPIS-5737 (Order) incorporating the CA Plan. Construction
of the East Landfill Project will occur under the legal framework of the AO between WDOE and Alcoa
A copy of the AO and the Interim Action Work Plan for the East Landfill Site isincluded in Appendix A.

The CA Plan included the following:

- A summary of Site conditions, including Site location and history, existing geology and
hydrogeology, an overview of intrusive investigations, the nature and extent of contamination and
exposure pathways.

« A summary of the cleanup standards, including the contaminants to be addressed and their
concentrations, the media to be remediated and the applicable laws and regulations.

. Detailed discussion of the proposed cleanup, the institutional controls and monitoring associated
with the cleanup and the conceptual cleanup alternatives considered but not selected.

- Discussion of the soil and groundwater compliance monitoring to be performed.
« A summary of restrictive covenants and ingtitutional controls.

- Judtification for the selected cleanup alternative, and

« A schedule for Remedial Action.

3.2 STORMWATER POLLUTION PREVENTION PLAN

In conjunction with the preparation of the CA Plan, Bergmann prepared a Site Stormwater Plan for the
East Landfill project. The plan provided a detailed discussion of the applicable Minimum Requirements
for stormwater management at construction sites and a general description of the proposed Best
Management Practices (BMPs) to minimize erosion of the ground, to control the quantity and quality of
stormwater in areas disturbed by construction activities and to protect receiving waters. It included a
narrative report entitled “Stormwater Site Plan for the Landfill Areas at the Former Vancouver
Operations, Vancouver, Washington” and drawings, humbered A-046130-WW through A-046135-WW
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inclusive, entitled "Site Stormwater Plan for Landfill Areas, Former Vancouver Operations, Vancouver,
Washington were prepared. The plan was submitted to the City of Vancouver in July of 2003.

33 CONSTRUCTION DRAWING AND SPECIFICATION PACKAGE

Prior to the preparation of the Site Stormwater Plan, Bergmann finalized the construction drawing and
specification package for remediation of the North and North 2 Landfills and East Landfill Cap Project.
The work consisted of modification of drawings and specifications prepared and submitted in draft format
in April of 2001. It also consisted of the addition of information to the Construction Quality Control Plan
(CQCP). Additional information added to the package and to the CQCP included design of a sprinkler
system for the shoreline, design of an operation/storage building, modification of the shoreline
embankment cross-section (organic layer) and design of biodiffuser trench. The Drawings, numbered A-
046100-WW through A-046123-WW inclusive, entitled "Remediation of North and North 2 Landfills and
East Landfill Cap Construction Projects, Former Vancouver Operations, Vancouver, Washington and the
specification booklet entitled “ Specifications For Remediation Of North And North 2 Landfills And East
Landfill Cap Construction Projects’ Former Vancouver Operations Vancouver, Washington were
completed in July of 2003 and was used in the solicitation of bids.

34 CITY OF VANCOUVER PRE-APPLICATION CONFERENCE

On July 18, 2004, Bergmann submitted drawings, specifications and narratives associated with the design
of the East Landfill project and the Site Stormwater Plan along with a request for meeting to the City of
Vancouver. On July 24, 2003, WDOE, Alcoa, Bergmann and Anchor Environmenta met with
professionals from the City of Vancouver to discuss the project and the applicable permits and/or
requirements needed to initiate construction. Based upon the city review, comments from severa
departments within the City were compiled and provided to Alcoa. Bergmann addressed the comments,
the mgjority of which discussed the need for several permits and requested modifications to drawings and
specifications. The modified design, which was used in bid preparation process, was submitted to the
City in September of 2003. On October 24, 2003, the City of Vancouver approved the project. A copy of
the approval letter is presented in Attachment A.

35 HEALTH AND SAFETY PLAN

The Site Health and Safety Plan (HASP) prepared by ICF Kaiser Engineers, Inc. in April of 1998 was
referenced within the Technical Specifications. Alcoa-specific health and safety information was
provided in Section V — Site Conditions And Mandatory Health And Safety Standards. Using the HASP
for reference, a Site-specific health and safety plan was prepared by the construction contractor for the
work at the North, North 2 and East Landfills.

Alcoalnc. 6 Revision: 3
Final Construction Report February 12, 2007



4.0 CONSTRUCTION ACTIVITIES

4.1 PRE-CONSTRUCTION ACTIVITIES

In July and August of 2003, Alcoa initiated the bidding process to select a construction contractor for the
East Landfill Project. The invitation to bid was issued on or about July 18, 2003. The bid package
included the information discussed in Section 3.1, 3.2 and 3.3 above. A prebid meeting and site visit was
conducted on July 24, 2003. Professionals from Alcoa, Bergmann Associates and interested construction
companies were present to review site conditions and ask questions. Bids were received from 4 Alcoa
prequalified earthmoving construction companies on August 13, 2004. On August 18, 2004, Alcoa
selected the Portland, Oregon branch office of Envirocon, Inc. as the successful bidder. A pre-
construction meeting was conducted at the site on September 17, 2003 and work began on September 22,
2003.

In August of 2003, Alcoa contracted with CH2M Hill of Portland, Oregon to perform specialized Quality
Control (QC) activities for the East Landfill Project. The work would be performed in accordance with
the Construction Quality Control Plan for the East Landfill Remediation Project (CQCP), prepared by
Bergmann Associates and dated September 15, 2003. A copy of sections of the CQCP, pertaining
specifically to QA and QC oversight, isincluded in Appendix B to this Report. Alcoawould provide QC
oversight for earthmoving activities and Bergmann would provide QA oversight in accordance with the
CQAP. CH2M subcontracted Carlson Testing of Portland Oregon to provide field and laboratory testing
services during the course of construction.

Also in August of 2003, an archaeological survey of the North, North 2 and East Landfill was conducted
by Applied Archaeological Research. The survey included a background literature review consisting of
environmental setting, history and prehistory, a cartographic survey and a site field survey. The results of
the archaeological survey determined that native soils would only be encountered during final excavation
at the North and North 2 Landfills and recommended that an archaeologist be present during those time
periods. A copy of the abstract for the report is presented in Attachment B.

In September of 2003, Anchor Environmental conducted a tree survey at the Site. The survey was
required by the City of Vancouver's Tree Conservation Ordinance 20.96.050 and was identified during
the pre-application conference discussed in Section 3.4, above. The survey consisted of the identification
of trees at the North, North 2 and East Landfill designated to be protected and remain and trees designated
to be removed. It also presented a plan for planting new trees and shrubs at the East Landfill. A copy of
the permit application and plan drawings presenting the location of new and existing trees is provided in
Attachment B.

Envirocon constructed the East Landfill Project in accordance with the scope of work presented in
Technical Specifications for the East Landfill project, Vancouver, Washington, dated July 15, 2003. A
copy of the specifications is attached as Appendix C. The scope of work associated with the construction
of the Landfill cap was divided into six phases of work and consisted of the following tasks:

1 Phase| - Site Preparation

Mobilization

Staging Areas, Access Roads and Railroad Crossings
Construction Layout and Surveys

Erosion and Sediment Control
Decontamination/Liquids Management

©Oap o
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f.  Building/Wall Demolition and Pipe Plugging
g. Existing Fence Removal

h. Sprinkler System/Waterline

i. Storage/Operations Building

2. Phase Il - South Bank Area of Concern

a. Clearing and Grubbing

b. Confirmation Sampling Overview
c. Excavation

d. Backfill

3. Phase|ll — Shoreline Rehabilitation

Clearing and Grubbing
Grading

Spread/Compact Random Fill
Concrete Revetment

Planting and V egetation

Pop T

4, Phase 1V - North and North 2 Landfill

Clearing and Grubbing

Waste Soil Excavation and Handling
Confirmation Sampling

Grading

Spread/Compact Random Fill
Vegetation

PooooTw

5. Phase V - East Landfill Construction

Clearing and Grubbing

Anchor Trench Platform/Embankment Construction
Waste Soil Placement

Engineered Cap Construction

Geomembrane Inspection and Testing

Vegetation

Fencing

Monitoring Well Extension/Protection

S@ o0 o

6. Phase VI - Additional Fill Outside Limits of East L andfill

a. Spread/Compact Random Fill
b. Vegetation

Two Drawing packages were prepared to complement the Technical Specifications. :

[ Drawings, numbered A-046100-WW through A-046123-WW inclusive, entitled "Remediation of
North and North 2 Landfills and East Landfill Cap Construction Projects, Former Vancouver
Operations, Vancouver, Washington", prepared by Bergmann Associates, issued for construction in
September 7, 2003.
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n Drawings, numbered A-046130-WW through A-046135-WW inclusive, entitled "Site Stormwater
Plan for Landfill Areas, Former Vancouver Operations, Vancouver, Washington", prepared by
Bergmann Associates, issued for construction in September 7, 2003..

Envirocon procured the services of several subcontractors to complete portions of the work associated with
the East Project. These subcontractors included the following:

Abovo Landscaping: Sprinkler System subcontractor

Texas Environmental Plastics, Inc.: HDPE welding subcontractor

W&H Pacific: Surveying subcontractor

Williamette Fencing: Fence subcontractor

Taylor Trucking: Borrow Materia subcontractor

H&H Wood Recyclers. Mulch Material subcontractor

Mofford Company: Electrical subcontractor

Briar Group: Hydroseeding

Cascade Drilling Monitoring Well Extensions
4.2 CHANGE ORDERS

During the construction process, modifications to the East Landfill Project drawings and/or Technical
Specifications were proposed as a result of changed field conditions, value engineering and use of substitute
materials. These modifications were proposed by Envirocon, appointed subcontractors or QC personnel.
Proposed modifications were presented to the design engineers using a change order form. A total of 5
change orders were generated for review, comment and approval by Alcoa. The first change order was
submitted on August 2003 and the last change order was submitted on July, 2004. A summary of the change
ordersisasfollows:

Change Order No.1 - Jersey Barrier Relocation. Envirocon was tasked to relocate the sediment jersey
barriers farther to the south to allow for the layout of the toe of the reconstructed embankment adjacent to the
East Landfill. The existing topography along the shoreline had changed dightly from the topography
presented on the drawings that was surveyed in 1997.

Change Order No. 2 — Shoreline Embankment Soils. Envirocon was tasked to purchase and deliver cohesive
soil for construction of the shordine embankment. The origina specifications proposed sand for
embankment congtruction, but the uniform gradation and non-angular appearance of the material raised
potential stability concerns. An outer shell was constructed using the cohesive soil.

Change Order No. 3A — Anchor Trench Embankment. Envirocon was tasked to purchase and ddiver
cohesive sail for construction of the top 3 feet of the anchor trench platform. The original specifications
proposed sand for embankment construction, but the uniform gradation and non-angular appearance of the
material raised potential concerns relative to maintaining the shape of the anchor trench during
geomembrane installation.

Change Order No. 3B — Railroad Track Alignment. Envirocon was tasked to correct the alignment of the
railroad tracks that were crossed by trucks hauling Waste Soils on the contaminated material haul road. The
continual impact of the truck loads shifted the rails and altered the gauge distance, resulting in aderailing of
an engine in September of 2004.
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Change Order No. 4 - Additiona Site Work. Several tasks were performed to address concerns arising from
the congtruction process. These tasks included construction of an access road to monitoring wells,
installation of an underground airline to shoreline monitoring wells and ingtalation of flush mount
monuments. The work was performed by Envirocon.

A discussion of the work performed to complete each of the above tasks begins in Section 4.4 of this
Report.

4.3 ASBUILT DRAWINGSAND RECORD SURVEYS

Topographic record surveys were performed during various phases of construction at the North, North 2
and East Landfills by W&H Pacific of Portland Oregon. The surveying was conducted on a fixed grid
with intermediate shots taken at significant locations such as the toe and crest of slopes, structure
locations, high and low elevations, edges of roads, geosynthetic seam locations, trench locations and at
changes in surface features, i.e., soil-gravel or soil-revetment interface. The results of the survey present
the critical intermediate and final elevations of all earthwork and geosynthetic work associated with the
Remediation of the North and North 2 Landfills and the East landfill Cap Construction Project. Using the
record surveys, Bergmann Associates developed as-built drawings for the project, which are presented in
Attachment C. The drawings are numbered A-046140-WW through A-046148-WW inclusive and
entitled "As-Built Conditions - North and North 2 Landfills and East Landfill Cap” Former Vancouver
Operations, Vancouver, Washington. These drawings are referenced throughout the discussion of the
construction activities, below.

4.4 PHASE | - SITE PREPARATION

441 Staging Ar eas, Access Roads and Railroad Crossings

During construction of the East Landfill Project, an existing site access road on the north side of the east
Landfill connecting to Northwest Gateway Avenue and an existing access road on the southeast side of
the North Landfill connecting to the Clark County Jail site were maintained. These roads were designated
as ‘clean’ access roads.

To facilitate the transportation of Waste Soils from the North and North 2 Landfill to the East Landfill,
Envirocon constructed a ‘ Contaminated Material Haul Road’. Construction of the road began on April 1,
2004. The 20 feet wide road extended from the west side of the North 2 Landfill through the west edge of
the North Landfill, to an existing double gate at the northwest corner of the East Landfill property. Once
on the East landfill property, the road was extended to the center of the west side of the limits of the East
Landfill. Construction of this road required Envirocon to cross railroad tracks owned and operated by
Burlington Northern-Sante Fe (BNSF). Stone aggregate meeting the gradation requirements of ASTM
D448, size number 357 was installed up to and between the track rails to accomplish this task. To
delineate the road as contaminated, Envirocon installed 4 feet high metal posts on 25 to 25 feet centers on
both sides of the road and strung a line of yellow rope between each post. The top of the posts were
covered with yellow caps for visibility and to prevent impalement. The road was completed on April 2,
2004. The approximate location of the Contaminated Material Haul Road is shown on Drawing A-
046144-WW.

Envirocon also constructed a contractor staging area for employee parking, deliveries and for the site
trailer. The staging area was constructed at the northeast corner of the site, adjacent to Northwest
Gateway Avenue. The location also provided access to City of Vancouver eectric and water utilities.
The site trailer was installed on or about October 8, 2004. Electric for the trailer was installed on October
13, 2003 and approved by the Clark County PUD on October 15, 2003.
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All of the work discussed herein was performed in accordance with applicable sections of the Technical
Specifications or current industry standards and/or codes. Applicable sections of the work were
documented in accordance with the CQCP.

4472 Construction L ayout and Surveys

Throughout the construction process, Envirocon utilized W&H Pacific from Portland, Oregon to perform
initial layout work and conduct periodic surveys to verify the progress and layout ongoing work. W&H
utilized the information presented on the construction drawings for reference. Of particular importance
was the two monuments installed by Olson Land surveyors in 1996 to create the construction survey
baseline used for all construction activities at the Site. All of the work associated with the East Landfill
project was tied into the baseline.

During initial layout, W&H Pacific identified an elevation difference of 0.35 feet between the origina
elevation of Benchmark #2 and the current elevation. The elevation of Benchmark #1 remained
unchanged. A decision was made by Alcoa and Bergmann to utilize the elevation of Benchmark #1 as the
controlling elevation for the project. The change of elevation of Benchmark #2 was attributed to the
location of the benchmark near a steep slope or the potential for earthquakes that have frequented the area
to liquefy the sand supporting the benchmark. The benchmark information utilized throughout the
construction processis as follows:

Benchmark No. 1 Benchmark No. 2 Benchmark No. 11

Brass Disc in Concrete Brass Disc in Concrete Brass Disc in Concrete
Station 10+87.15, 0.0 RT/LT. Station 2+00, 0.0 RT/LT. Station -0+20.75, 325.61RT.
Northing 122,006.609 Northing 121,927.8 Northing 121,583.82
Easting 1,071,707.901 Easting 1070,824.3 Easting 1,070,633.323
Elevation 38.04 feet Elevation 37.89 feet Elevation 30.08 feet

W& H Pacific also performed the topographic and reconnai ssance survey to generate the as-built drawings
for the East Landfill project. All surveying activities were performed in accordance with project
requirements, under the guidance of a registered Washington surveyor and within the industry accepted
standards for the profession. The location of the benchmarks is shown on Drawing A-046141-WW.

443 Erosion and Sediment Control

Erosion and sedimentation controls were installed by Envirocon at strategic locations throughout work
areas of the East Landfill Project and were maintained throughout construction. The controls consisted of
sediment fence, an infiltration basin and a jersey barrier silt fence. The work was performed in
accordance with the drawings and specifications for the project and under permit PRJ2003-00991 issued
by the City of Vancouver. The work was conducted in the first two weeks of October 2003.

The sediment fence was installed along selected perimeters of the North and North 2 Landfill areas
adjacent to existing railroad tracks. Even though excavation of the Waste Soils resulted in ground surface
elevations lower than the sediment fence, the fence acted as a safety barrier, identifying the top of the
excavated slope. Sediment fence was also installed aong the eastern property line of the East Landfill
and near the northern property line of the East Landfill. Both fences protected areas lower in elevation
than the East Landfill.

The infiltration basin was constructed on the east side of the East Landfill. A vegetated and forested
natural depression was utilized for this purpose. The depression was modified on the east side using
random fill to create additional volume needed for collection and dissipation of surface water runoff
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during construction. A spillway was constructed on the south side to outlet stormwater in excess of the
design storm volume. Riprap was used to protect the spillway against excess water velocities. The
spillway tied into an existing drainage swale that directed the flow towards the Columbia River. The
location of the infiltration basin is shown on Drawing A-046141-WW.

The jersey barrier sediment fence was installed over a distance of 1,100 linear feet at the waters edge of
the Columbia River. The jersey barriers were placed directly on the sand or refractory brick aong the
shoreline. Filter fabric was anchored to the ground surface and extended up the upstream face of the
barrier. It was secured at the top of the barrier with adhesive. The straw wattles were anchored to the
ground at the upstream face of the barrier. A detail of the barrier is shown on Drawing A-046148-WW.

All of the erosion and sediment control activities were performed in accordance with the technical
specifications or the referenced manufacturer’s installation guide and the construction drawings and
checked for completeness or compliance in accordance with the CQCP.

444 Building/Wall Demolition

Demoalition of an unsided loadout building and a concrete retaining wall were performed by Envirocon on
October 5 and 6, 2003. Prior to demolition, an engineering survey was conducted in accordance with
29CFR 1926.850 and OSHA to determine a safe demolition procedure. Following development of the
survey, demolition was conducted according to the prepared procedure and in accordance with
requirements of the HASP. Debris generated during demolition, consisting primarily of concrete, wood
and steel was broken or bent into manageable pieces, placed in an existing, below-grade loadout area
adjacent to the shed building and covered with fill. The fill was placed in a controlled manner to sift into
open spaces of the debris, thereby reducing the risk of future settlement. Removal of concrete and steel
was performed to a depth of 3 feet below existing ground surface, so as not to interfere with other facets
of proposed work. Dust was controlled during demolition. The former location of the building and the
buria location of the debris is shown on Drawing A-046141-WW. The work was performed in
accordance with the technical specifications and the engineering survey and quality control was
performed in accordance with the CQCP.

445 Fence Removal

Perimeter galvanized and barbed wire fencing was removed by Envirocon prior to construction activities
commencing in that area. An existing barbed wire perimeter fence on the east side of the property, from
the Columbia River to the contractor’ s entrance was removed during construction of the infiltration basin,
which occurred on November 19, 2003. Chain link fencing around production wells adjacent to the North
and North 2 Landfill were removed in April of 2004, prior to Waste Soil excavation. The removed metal
fencing was disposed at a permitted off-site location. Concrete was disposed at the East Landfill. All
work was performed in accordance with the technical specifications and quality control was performed in
accordance with the CQCP.

45 PHASE Il - SOUTH BANK AREA OF CONCERN
451 General

Remediation activities at the South Bank Area of Concern began on October 8, 2003. Envirocon
performed clearing of vegetation from the eight proposed excavation areas (Areas X-1 through X-8) and
extended the clearing 50 feet beyond the circumferentia limits of the composite excavation area, to alow
for additional excavation if needed. Clearing was conducted in a manner that avoided slope stakes
previously installed by W&H Pacific that identified center points and maximum limits of excavation .
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After clearing was completed, safety fence was installed around the entire excavation area, to warn on-site
personnel of the below-grade excavations. Cleared material was disposed at a temporary location in the
northeast corner of the East Landfill.

On October 9, 2003, Waste Management, Inc. (WMI) or their appointed transporter, Riverside
Transporter Services, LLC delivered the first of several dozen roll-off-boxes for disposal of Waste Soils
containing PCBs with concentrations exceeding 50 mg/kg (PCB Wastes). The procurement of roll-off
boxes and the preparation of manifests for transportation were performed by Alcoa. Alcoa also incurred
the costs associated with the Transportation and Disposal (T&D) of PCB Wastes to the WMI facility in
Arlington, Oregon; however, the management of the roll-off boxes (delivery and pick-up) was performed
by Envirocon. Alcoa personnel signed the manifests and documented the ID numbers for the roll-off
boxes that were delivered to the site, filled with Waste Soils and transported to WMI for disposal.
Staging of the roll-off boxes was directed by Envirocon or boxes were staged at the top of the slope
adjacent to the South Bank Area of Concern.

452 Overview of Confirmation Sampling and Analysis of Soils

The Confirmation Sampling Plan adopted for the South Bank Area of Concern utilized immunoassay field
screening techniques and verification grab sample methods. Immunoassay field screening was conducted
by CH2M Hill during excavation activities to provide qualitative indications of the PAH concentrationsin
soil and to delineate the limits of excavation of Waste Soils with PCB concentrations over 50 mg/kg
(PCB Wastes) from the limits of Waste Soils with PCB concentrations less than 50 mg/kg and greater
than 10 mg/kg. The screening also provided a basis for the collection of PAH and PCB verification grab
samples.

Verification grab sampling was conducted by CH2M after all excavation activities at the South Bank
Area of Concern were completed. Analytical testing was performed by the Applied Sciences Group of
CH2M Hill and results were compared with cleanup levels to document removal of al Waste Soils at
each of the identified areas. If results of verification samples exceeded cleanup levels, additional
excavation was performed in accordance with the procedures discussed in the Specifications.

The Model Toxics Control Act (MTCA) numerical standard for a routine cleanup action for Industrial
Properties was identified as applicable for the South Bank Area of Concern. The Method A soil cleanup
standards for PAHSs (carcinogenic) and PCB Mixtures as discussed in Table 3 of WAC 173-340-745 were
documented in the AO. The information is shown below and was used as the cleanup level at the South
Bank Area of Concern:

Substance Location Cleanup Level
PAHSs (carcinogenic)  North LF, North 2 LF and South Bank 20.0 mg/kg
PCB Mixtures North LF, North 2 LF and South Bank 10.0 mg/kg

The Confirmation Sampling Plan is presented in Section VI of the Technical Specifications, which is
provided in Appendix C.

453 Waste Soil Excavation and Sampling

South Bank excavation activities began at Excavation Area X-4, the second largest and easternmost area
on October 8, 2003. The location of the eight excavation areas is shown on Drawing A-046141-WW.
Material removed from this the east side of this area was verified by field screening as Waste Sails,
therefore, Envirocon disposed of the material at a temporary location in the northeast corner of the East
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Landfill. Final placement of these soils within the East Landfill would not be performed until excavation
of the Waste Soils from the North and North 2 Landfills was performed, as discussed in Section 4.7.3 of
this Report. Excavation was performed using along reach excavator, to minimize travel through the areas
and to offset the effects of the excavation located on embankment slopes. Excavation was performed to
depthsindicated on the design drawings. Drawing A-046146-WW presents the actual depths excavated.

At the center of Excavation Area X-4, Waste Soils excavated contained PCBs with concentrations
exceeding 50 mg/kg (PCB Wastes). This material was segregated from other Waste Soils, dumped into
roll-off boxes, covered with a tarp and staged until transportation for disposa. The WMI facility in
Arlington, Oregon is an Alcoa approved and permitted Toxic Substances Control Act (TSCA) facility.

Waste soil removal from Excavation Areas X-3 and X-8 began on October 9, 2003. In conjunction with
the work in Excavation Area X-4, screening of soils was conducted at elevations identified by historical
sampling results. Waste Soils (less than 50 mg/kg) and PCB Wastes (greater than 50 mg/kg) were
segregated during excavation. Excavation alternated between each of the three areas to alow for one to
two day turnaround times associated with the analysis of quantitative grab soil samples.

Work at Excavation Area X-1 began on October 13, 2003 and movement of Waste Soils at Excavation
Areas X-2, X-6 and X-7 began on October 16, 2003.

Between October 9, 2003 and November 3, 2003, Immunoassay screening and analysis of soil grab
samples was conducted on all excavation areas except Excavation Area X-5, where work was not started
until November 17, 2003. Once immunoassay screening confirmed removal of Waste Soils, grab samples
were collected from specific locations. The verification grab samples were shipped by CH2M Hill to
their Applied Science Group located in Corvallis, Oregon for analysis. Results were returned to
Envirocon and forwarded to Alcoa. Results were reviewed to determine if contaminant concentrations in
the excavation area were below those stated above, thereby alowing for backfill, or if additional
excavation was required. |If additional excavation was required, the depth of excavation was as
documented in the technical specifications. On November 3, 2005, results of the confirmation samples
for Excavation Area X-1 through X-4 and Excavation Area X-6 through X-8 indicated that clean-up
levels had been achieved, thereby allowing for the backfill processto commence.

Earthmoving at Excavation Area X-5, the largest area began on November 17, 2003. Immunoassay
screening at Excavation X-5 was performed through November 25, 2003. Confirmation samples were
collected on December 1, 2003 and submitted to the CH2M Hill laboratory. On December 5, 2003,
results of the confirmation samples indicated that clean-up levels had been achieved, thereby allowing for
the backfill process to commence.

Waste Soil and PCB Waste excavation was performed in accordance with the technical specifications and
quality control was performed in accordance with the CQCP.

454 Off-site Disposal of PCB Wastes

Transportation of roll-off boxes from the Site containing PCB Wastes began on October 30, 2003 and was
completed on December 5, 2003. A total of eighteen (18) roll-off boxes were transported and disposed at
Landfill 12 at the WMI facility in Arlington, Oregon during this time period. One (1) roll-off box was
characterized as non-regulated material and disposed at Landfill 13 at the Arlington, Oregon facility. The
hazardous waste manifest log prepared by Alcoa, the manifest application prepared by Alcoa and the
certificate of disposal provided by WMI are presented in Appendix D.
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455 South Bank Backfilling

Backfill of the Excavation Areas began on October 27, 2003 after quality assurance review of all
verification sampling confirmed that the cleanup levels referenced in Section 4.5.2 of this Report had
been achieved. The Technical Specifications stated that the material to be used as backfill was to be
classified by the Unified Soil Classification System (USCS) as asilty or clayey gravel, awell graded sand
or asilty or clayey sand.

Envirocon identified several borrow sources to provide fill proposed in construction of the shoreline
embankment. To minimize costs, the borrow sources identified were located within a short driving
distance from the site, resulting in the use of sand, commonly found in the Vancouver area, as the fill
material. On October 21, 2003, Envirocon obtained geotechnical laboratory results for a sand borrow
material provided by Glacier Sand and Gravel (Glacier Material), whose stockpile facilities were located
on the parcel of property directly east of the Site. A review of the information by Bergmann on October
23 concluded that the sand, which was uniformly graded, lacked sufficient fines to fill in the voids
between the uniform particle size and that as a result of the absence of fines, the shear strength of the
material was not sufficient for use in construction of the embankment. A sample from a second borrow
source on October 24 was classified by visual observation as sand with a uniform gradation. Envirocon
informed Alcoa that borrow sources containing varying percentages of cohesive material (silt or clay)
were available 10 to 20 miles west of the Site. Alcoainstructed Envirocon to locate a borrow source with
percentages of cohesive material suitable for use in the embankment application or for mixing with the
Glacier Material.

Envirocon identified a source of silt material in Gresham, Washington on October 27, 2003,
approximately 25 miles away that was tentatively accepted by Alcoafor use in embankment construction.
A sample of the soil was submitted to the laboratories of Carlson Testing, Inc. in Tigard, Oregon for
geotechnical testing. On October 29, 2003, approximately 500 tons of this material was delivered to the
site. However, on that same day, Envirocon identified a borrow source 5 miles from the Site that by
visual observation contained greater percentages of silt and clay. The borrow source, an area of
excavation along U.S. Interstate 5 (1-5 Material) was immediately accepted by Alcoa and Bergmann for
use in constructing the embankment. Costs were significantly reduced due to the location of the borrow
area and the material provided better cohesive and shear strength characteristics. On October 30, 2003,
Envirocon established a contract with Taylor Trucking of Vancouver, Washington to deliver the Interstate
5 soils to the Site and collected a sample of the soil to obtain density and moisture values. The Interstate
5 soils were exclusively utilized in backfill of the Excavation Areas along the embankment, however
upon delivery of wet soils from the Interstate 5 borrow area, dry sand from Glacier Site was used in equal
proportions with the -5 Material to reduce moisture content.

Backfill of Excavation area X-4 was completed on November 5, 2005. Backfill of remaining Excavation
Areas (except X-5) occurred between November 5 and November 10, 2003 upon completion of quality
assurance review. Excavation Area X-5 was backfilled the first week of December, 2003.

The backfill was spread and compacted in accordance with the requirements of the Technical
Specifications and quality control was performed in accordance with the requirements of the CQCP.
Density testing was performed in accordance with ASTM D-2922. Maximum dry densities and optimum
moisture content for the soils were obtained in accordance with ASTM D698. The results of the density
and moisture content testing confirm compaction to at least 90% of the maximum dry density of the
backfill material. Field density and moisture content results, as well as results of laboratory testing for
backfill of the South Bank Area of Concern are provided in Appendix E of this Report.
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4.6 PHASE |1l - SHORELINE REHABILITATION

While performing excavation activities at the South Bank Area of Concern, Envirocon initiated work
associated with the reconstruction of the shoreline adjacent to the East Landfill. Shoreline rehabilitation
consisted of the construction of an earthen embankment, the installation of precast concrete revetment and
the planting of native shrubs and vegetation. A section of the shoreline is shown on Drawing A-046148-
WW. Construction of the various components of the shoreline adjacent to the East Landfill were
designed to provide the following:

To protect the toe of shoreline by deflecting wave energy associated with boat/barge traffic or
typical wave runup from the natural flow of the Columbia River;

To eliminate areas of instability by creating a uniform, stable slope, as analyzed and discussed in
Section 2.4 of this Report;

To reclaim some of the land area that had previously sloughed away as a result of the erosive
actions of the Columbia River; and

To upgrade the ecological and aesthetic conditions along the shoreline.
Each of these tasksis discussed below.

46.1 Clearing, Grubbing and Wire Removal

Clearing and grubbing of the shoreline area began on October 13, 2003. The mgjority of the clearing was
performed within a 300 foot region near the western end of the shoreline, from the water’ s edge to the top
of the slope. Trees with trunk diameters ranging from 2-inches to 6-inches were removed by Envirocon
using excavation equipment that pulled the tree trunk and the root ball simultaneously. Beneath the tree
canopy, the ground surface was covered with construction debris (furnace/refractory brick and scrap steel
wire) disposed by Alcoa but independent of the same materials found within the East Landfill during RI
activities. During the operations, the scrap steel wire on the slope became intertwined with the trees,
thereby facilitating its removal from the slope (removal would have eventually been performed later in
construction to permit grading of in-situ soils and refractory brick). The wire was stockpiled on the
surface of the East Landfill, where it eventually would be buried prior to Waste Soil placement. Tree
trunks were cut into manageable pieces and staged in the northeast corner of the East Landfill, adjacent to
the Waste Soils from the South Bank Area of Concern. Clearing was completed on October 16, 2003.

4.6.2 Grading

Envirocon initiated grading activities on the western half of the shoreline on October 16, 2003.
Refractory brick, soil and rocks in this area that had formed a relatively steep slope were graded and
moved to the eastern half of the shoreline, where the topography was shallow sloping and where the
existing slope was located 50 to 100 feet from the water’s edge of the Columbia River. The graded
material was spread at the toe of the embankment in horizontal 1oose lifts 12 to 15-inches thick and 10 to
20 feet wide. The material was compacted using a dozer until non-movement of the material was
observed beneath compaction equipment during compaction operations. Conventional compaction
equipment was not used based on the irregular ground surface created by the fill materials. Density
testing was not performed due to the irregularity of the materials being used as fill. Grading at the
western half of the shoreline was extended approximately 8 to 10 feet (measured horizontally) beyond the
proposed limits of the final embankment slope to allow for the placement of suitable fill for concrete
revetment installation, as described later in this section. Approximately 2,000 cubic yards of fill was
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graded. The approximate location of graded material and the area utilized for fill placement is shown on
Drawing A-046141-WW. Grading of existing materials was completed on October 22, 2003.

4.6.3 Borrow Materials

In conjunction with grading activities, Envirocon contracted with H&H Wood Recyclers of Vancouver,
Washington to begin delivery of compost for use in the construction of the 24-inch thick outer shell of the
shoreline embankment. This shell was required to support and aid in the growth of the various vegetative
species proposed for planting within the concrete revetment between elevation 7.0 AMSL and elevation
18.0 AMSL. The compost delivery began on October 24, 2004.

On October 30, Envirocon began mixing of the compost with the I-5 Material and the Glacier Material
delivered to the Site during backfilling of the South Bank Area of Concern. A discussion of these borrow
materials is presented in Section 4.5.5 of this Report. Mixing was performed in equal portions. The mix
was staged on the surface of the East Landfill until construction of the 24-inch outer shell commenced.

46.4 Fill Placement-Water's Edgeto 18 ft. AMSL

Upon completion of grading, Envirocon commenced with shoreline fill activities. The fill activities
commenced at approximate elevation of 7 feet AMSL at the west end of the embankment. At this
elevation and location, a bench was excavated into the in-situ soils and some stone material left over from
access road construction was used in construction. The stone was needed to create the bench at locations
where high tide from the Columbia River had temporarily covered and saturated the existing in-situ soils.
Use of the stone was recommended by Bergmann Associates to provide adequate bearing capacity for the
soils to be placed upon the bench and to provide a foundation on which soil can be compacted. After
excavation to create the bench but prior to stone placement was completed, woven filter fabric was
installed in one horizontal panel over the bench. The I-5 Material was exclusively utilized in fill
placement activities over the filter fabric to achieve adequate slope stability and to meet the proposed
contours and slopes presented in the design drawings. The I-5 material was end-dumped from the top of
the existing slope, at approximate elevation 30 ft. AMSL. The material was spread by dozer into loose
lifts 8 to 10-inches thick in accordance with the technical specifications.

Fill placement activities associated with the westernmost 300 feet of the embankment were performed in
an expeditious manner, to avoid saturation of the fill by tidal waters. At no time was I-5 Material spread
and compacted over saturated fill material. Once at this location, grading and excavation of the
embankment was not required as the existing embankment shoreline was located farther to the north,
creating a beach area between the toe of the embankment and the water’s edge. Fill placement activities
were conducted in this reach with minimum interference from water. Instalation of filter fabric and
placement and compaction of fill was performed as discussed above. The I-5 Material was spread in
loose lifts and compacted using smooth drum rollers. Testing of the compacted lifts was performed in
accordance with ASTM D2922 and the CQCP. Compaction of the soil to at least 90% of the maximum
dry density, obtained in accordance with ASTM D698 was performed. Density and moisture content tests
were performed at |east once for every 500 cubic yards of soil spread. Field density and moisture content
results, as well as results of laboratory testing for construction of the shoreline embankment are provided
in Appendix E. Fill placement activities associated with the embankment were temporarily suspended at
an elevation of 18 ft. AMSL, to alow for installation of the Armorflex concrete revetment panels as
discussed below. Approximately 3,800 cubic yards of fill was used to construct this portion of the
embankment.

In conjunction with the lift construction using the 1-5 Material, the 24-inch thick outer shell of the
embankment was constructed using the sand-compost mix. The mix was dumped by excavator at
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specified locations and spread in loose horizontal layers over a horizontal width of approximately 5 feet.
This width accounted for approximately 50% of the width of the dozer blade used by Envirocon to spread
fill; the remaining dozer blade width spread the I-5 Material. The sand-compost mix was only utilized in
fill placement activities between elevation 8 ft. and 18 ft. AMSL. The sand-compost mix was lightly
compacted. After fill placement was completed, the finished ground surface was tight bladed to create a
smooth surface. This smooth surface was necessary to facilitate installation of the filter fabric and precast
concrete revetment as discussed in section 4.6.5 of this Report.

4.6.5 Concrete Revetment | nstallation

Upon completion of fill placement activities to elevation 18 ft. AMSL, including the construction of the
24-inch thick outer shell comprised of the sand-compost mix, installation of the concrete revetment panels
and associated appurtenances was performed.

In August of 2003, Alcoa awarded a contract to Armortec, located in Bowling Green, KY to provide
62,000 square feet of Armorflex. Armorflex is a series of precast interlocking concrete blocks connected
together with galvanized polyester cables. The blocks are 18 inches wide, 24 inches long and 6 inches
deep. The concrete used in the formation of the blocks has a compressive strength of 4000 pounds per
square inch (psi) and is treated to resist sulfates and improve durability. The blocks are formed with open
areas, or cells within their interior and around their perimeter, which aid in relieving hydrostatic uplift.
Armorflex was selected because of its ability to protect the shoreline against the detrimental impacts of
wave action and hydraulic forces such as water velocity and peak flows, while also providing
environmental benefits for vegetation as discussed below.

The edges of each block are beveled to allow angular distortions between blocks up to 18 degrees, which
allows flexibility in the anchorage procedures for the mats. A typical mat is 8 feet wide, 40 feet long and
weighs about 8 tons. The cables used in the formation of the mats are continuously threaded through the
blocks, forming a series of semicircular loops at two ends of the mat. The loops are located along the 8
foot width of the mats.

Armortec contracted with Contech Construction Products of Tualatin, Oregon, a concrete manufacturing
firm to cast the Armorflex blocks and assemble the panels using their patented forms and materials. The
assemblage of the panels began in October of 2003.

Delivery and installation of the Armorflex began on November 6, 2003. Prior to installation of
Armorflex, the 2.5 horizontal to 1.0 vertical (2.5H:1V) slope was inspected for the presence of large
stones and debris. Following the inspection, alayer of woven filter fabric was installed on the Slope. The
fabric selected was GTF-200, as manufactured by Northwest Linings and Geotextile Products, Inc. The
geotextile is required by Armortec to increase the shearing resistance of the soil. The geotextile was
installed perpendicular to the water’ s edge with adjacent panels overlapped by a minimum of two feet. In
the absence of an anchor trench, the geotextile was extended a minimum of 5 feet over the horizontal
bench at 18 ft. AMSL, to correspond with the placement of the Armorflex panels on the same bench.

The Armorflex panels were delivered to the Site on flatbed trucks. Four Armorflex panels were delivered
on each truck. The trucks were directed to park on the crest of the East Landfill at elevation 30 ft. AMSL
for unloading. Envirocon provided a 200 ton crane fitted with a 20 to 25 feet wide spreader bar to
remove the Armorflex panels from the trucks. The spreader bar attached to the Armorflex mats at the 8-
foot wide ends.

Installation began at the west end of the embankment and proceeded eastward. The panel was lifted
directly from the truck and lowered into place over the filter fabric with one 8-foot end parallel to the
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water’s edge (the 40 feet long edge [longitudinal] is perpendicular to the water’s edge). The elevation of
the edge of Armorflex at the bottom of the embankment was approximately 7 ft. AMSL. The opposite
end of the panel was established at approximate elevation 18 ft-AMSL. At the bench elevation,
approximately 4 to 6 feet of panel was laid on the horizontal bench. Ensuing panels were butted to the
longitudinal edge of the initial mat. No connection of mats on the longitudinal edges was performed, as
per the manufacturer’ s installation guide.

Envirocon installed the first panel on the finished embankment surface approximately 4 feet from the
proposed location indicating the limits of the Armorflex. This was performed to alow for the
construction of a longitudinal anchor trench, extending 3 feet deep from the top of the finished 2.5H:1V
slope and extending from elevation 7 ft. AMSL to elevation 30 ft. AMSL. This trench was required to
anchor the last downstream panel, to minimize for the potential disturbance of consecutive panels. One
Armorflex panel would be installed halfway into the trench and halfway on the final embankment surface,
abutting the full Armorflex panel. After installation, the trench was backfilled with cement. The same
procedure was performed on the final upstream mat, to aid in pullout from the downstream velocity of
water.

To maintain the mat at its location on the bench, three ‘Helix’ anchor screw were drilled approximately
3.5 feet apart into the embankment approximately 12-inches away from the end of the mat. The screw
anchors are provided with an eyehook that attaches to the top of the anchor. Using this eyehook and the
cable loops at the end of the mat, alength of No. 5 reinforcing bar was threaded through the loops and the
eyehooks, connecting the two appurtenances. Approximately 600 anchor screws were used to secure
approximately 100 panels at elevation 18 ft. AMSL and 100 panels at elevation 30 ft. AMSL. W&H
Pacific conducted a random spot check of anchor screws. The location of the anchor screws checked and
elevations of the anchor screwsis shown on Drawing A-046143-WW.

At two locations, two taperered mats were instaled, to alow for a change in the orientation of the
embankment surfaces. The mats were installed using the same procedure as whole rectangular mats,
except that cement was placed between the adjacent mats due to the abnormal spaces between individual
blocks.

The Armorflex installation was completed in December of 2003. The installation of the Armorflex was
performed in accordance with the requirements of the Technical Specifications and quality control was
performed in accordance with the requirements of the CQCP. A Certificate of Compliance for the
Armorflex mats for the installation is provided in Attachment D.

4.6.6 Fill Placement-18 ft. AMSL to 30 ft. AMSL

After installation of Armorflex panels had proceeded 500 to 600 feet to the east from the west starting
point, Envirocon continued construction of the embankment from the bench elevation of 18 ft. AMSL to
the proposed top of the embankment at elevation 30 ft. AMSL. Thefill placement activities proceeded in
the same manner as discussed in Section 4.6.4 of this Report. Cohesive soil was spread in loose lifts 8 to
10 inches thick and compacted to 90% of the maximum dry density of the material. Placement of the fill
eliminated the bench at elevation 18 ft. AMSL and covered the horizontal portion of the Armorflex panels
installed previously. The placement of fill at this elevation did not include a sand-compost outer layer, as
required for the lower elevation portion of the embankment. In conjunction with fill placement, the
finished embankment surface was tight bladed to alow for proper installation of filter fabric and
Armorflex. Fill placement activities associated with the shoreline embankment were completed on or
about November 14, 2003.
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Installation of Armorflex panels at this higher elevation was performed using the same procedures as
discussed in Section 4.6.5 of this Report. The anchor screws were installed at approximate elevation 30
ft. AMSL. Thefinal orientation of the panels on the slope is shown on Drawing A-046142-WW.

4.6.7 Open Cell Sail Infill

On November 10, 2003, in conjunction with the construction of the earthen embankment above elevation
18 ft. AMSL, Envirocon began to fill in the open spaces of the Armorflex precast blocks installed over
the embankment between elevation 8 ft. and 18ft. AMSL. A sand-compost mix that was prepared the
previous week was spread over the concrete revetment using a long-reach excavator. The bucket of the
excavator was ‘shaken’ in an attempt to distribute the fill uniformly over the revetment panels, however,
the process resulted in non-uniform coverage. Envirocon personnel were tasked with using brooms and
shovels to manualy distribute the fill evenly within the open spaces and to remove excess from the
surface of the panels. Filling of the open spaces on the lower portion of the revetment began at the west
end of the shoreline and proceeded eastwards. Filling was performed in a continuous operation over the
600 linear feet and was completed on November 12, 2003.

Spreading of the sand-compost mix within the revetment open spaces for the upper layer of revetment
began in the afternoon on November 12. The spreading of fill was not performed continuously; portions
of the embankment were still under construction and revetment panels at the east end of the shoreline
were not yet installed. The procedure used to fill the open spaces was the same as discussed above. The
filling of all open spaces within and between the panels was completed on November 18, 2003.

4.6.8 Willow Stakes and Shrub Planting

Planting of the vegetation was performed between January 13 and January 19, 2004. Envirocon
contracted with Abovo Landscaping of Vancouver, Washington to perform the planting of willow stakes
and native shrubs within selected open spaces of the revetment. Planting was delayed until this time to
allow for harvesting of the willows during their dormant period, which occursin December and January.

Planting of willow stakes was performed in the lower portion of the revetment, between elevation 8 ft.
and 18 ft. AMSL. Prior to the planting of the willow stakes, preparation of the live stakes was performed
in accordance with the specifications. This consisted of the soaking of the stakes in water for two weeks
(specifications required one week minimum). Ends to be buried in soil were trimmed to a tapered point
while the end to remain above the ground surface was cut flat. The length of the willow stakes was at
least two feet and diameters ranged from %2-inch to 2-inches. Some of the willows were segregated and
removed when an inspection observed a surface disease on the bark.

Planting commenced at the east end of the revetment and proceeded west. In accordance with the
specifications, the filter fabric beneath the revetment was punctured and an awl was used to create a pilot
hole in the soil. The hole was created vertically and not perpendicular to the surface of the revetment.
Creating the pilot hole was relatively easy, due to the sand-mulch shell placed 24-inches beneath the
revetment surface as previoudy discussed. The center to center spacing of the holes was increased from
24-inches in the specifications to 36-inches to conform with center to center spacing of open cells
between two Armorflex blocks. After creating the hole, the willow stakes were driven 12-inches to 18-
inches into the ground. If necessary, a mallet was used to obtain the proper depth. Care was taken to
protect the live stakes from damage such as splitting, bark peeling, and bud breakage during installation.
Once in place the soil was tamped around the plant and the flat tip of the willow was cut at an angle
facing south, to allow the willow to dry, thereby minimizing the potential for the willow to become
disease infected.
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Problems encountered during planting included planting of the willow stakes upside down and difficulty
driving naturally bent willow stakes. Alcoa educated Abovo in identification of the top and bottom of the
willow stakes and allowed Abovo to create larger holes to manually insert bent willows. The planting of
the willow stakes was completed on January 16, 2004.

Immediately after willow stake planting, Abovo initiated planting of bare root shrubs. Planting of the
shrubs was performed along the upper tier of the concrete revetment, between the elevations of 18 ft.
AMSL and 30 ft. AMSL. Five varieties of plants were recommended in the specifications; an equal
number of each variety were acquired. The species were randomly arranged to provide variety. The
spacing of each plant was established at approximately 5 feet in a horizontal direction and 2 feet in a
vertical direction. On January 15, Abovo staked the location of the shrubs with pin flags. Five colors of
flags were used; each color identified a specific species of shrub to be planted at that location. The soil in
the open cell was completely removed and the filter fabric beneath the revetment was cut in the form of
an ‘X.” An additional 6-inches of soil was removed from the hole and the shrub root was gently inserted
into the hole. The shrub was planted with the root crown (the point where the roots and stems meet) at
finished grade (the top of the concrete revetment). The hole was then backfilled with sand-mulch mix and
tamped. To determine if soil was adequately tamped around the shrub, moderate pressure was applied in
an attempt to pull out the shrub. Non-movement indicated adequate tamping. Shrub planting was
completed on January19, 2004.

The planting of the willow stakes and native shrubs was performed in accordance with the requirements
of the Technical Specifications and quality control was performed by CH2M Hill and Alcoa personnel in
accordance with the requirements of the CQCP.

4.7 PHASE IV —NORTH AND NORTH 2 LANDFILL

Remediation of the North and North 2 Landfills consisted of the removal of approximately 38,000 cubic
yards of Waste Soils from areas identified by historical investigations and the grading of in-situ soils to
create stable and safe slopes for easy maintenance. The excavation of these soils would create certified
clean areas and provide fill for use in establishing the subgrade slopes needed for construction of the
Engineered Barrier, as discussed in Section 4.7.4 of this Report. The work associated with the North and
North 2 Landfillsis discussed below.

47.1 Clearing and Grubbing

Remediation activities at the North and North 2 Landfill began on April 2, 2004. Envirocon performed
clearing of trace amounts of vegetation from the landfill areas and removed selected debris from the areas
designated for excavation. Envirocon also removed chain link fencing surrounding two production wells
located within the excavation area and created a Contaminated Material Haul Road from the landfill areas
to the East Landfill. Along the road, No. 357 stone was used to create access across two railroad spurs.
After clearing was completed, sediment fence was installed around the entire excavation area, to warn on-
site personnel of the below-grade excavations. Cleared material was disposed at a temporary location in
the northeast corner of the East Landfill.

On or about April 8, 2004, WMI delivered two roll-off-boxes for disposal of Waste Soils containing
PCBs with concentrations exceeding 50 mg/kg (PCB Wastes) from the North Landfill. Using the same
responsibilities as established during work at the South Bank Area of Concern, the management of the
roll-off boxes (delivery and pick-up) was performed by Envirocon. Alcoa personnel managed the
manifests. The roll-off boxes were staged at an area designated by Envirocon south of the North 2
Landfill.
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4.7.2 Confirmation Sampling

The Confirmation Sampling Plan adopted for the North and North 2 Landfills utilized the same
immunoassay field screening techniques and verification grab sample methods as the South Bank Area of
Concern, discussed in Section 4.5.2 of this Report. However, in addition to identifying Waste Soils with
PAH concentrations greater than 20 mg/kg and PCB concentrations greater than 50 mg/kg and greater
than 10 mg/kg, the screening identified TCE concentrations greater than 0.5 mg/kg.

47.3 Excavation

Excavation activities at the North 2 Landfill began on April 6, 2004. Envirocon used a 3 cubic yard, track
mounted hydraulic excavator and two 20 ton Volvo off-road trucks to transport Waste Soils from the
North 2 Landfill to the East Landfill. The location of trucks and excavators were established on the
existing ground surface; at no time did equipment enter the excavation. The excavator |oaded the trucks
to a capacity that minimized spillage during hauling.

Excavation at the North 2 Landfill was performed to the depths indicated on the plan drawings. However,
upon reaching the proposed depth at one location at the North 2 Landfill, the color of the Waste Soils
turned from dark grey to brown. It was concluded that the brown soils represented in-situ, non-
contaminated sand. The depth that this change occurred was approximately 1 to 2 feet lower than the
proposed excavation contours. After conferring with Alcoa and Bergmann Associates, Envirocon was
instructed to excavate to the brown soils became visible and to use the excavation plan presented in the
drawings as a guide.

During excavation of the North 2 Landfill, two areas identified by historical sampling containing PCB
Wastes were excavated. This soil was placed in roll-off boxes supplied by WMI on April 13, 2004. The
boxes were staged adjacent to the North 2 Landfill until confirmation sampling confirmed that the
material excavated was PCB Wastes and arrangements for pick-up could be finalized. Waste Soils above
and below the depth indicated above were excavated and stockpiled on the ground surface for screening
by CH2M Hill for characterization as either PCB Wastes or Waste Soils.

Major excavation at the North 2 Landfill was completed on April 13, 2004. Upon completion of
excavation, CH2M Hill conducted immunoassay screening to qualitatively confirm removal of Waste
Soils. The locations for screening were developed using a 50 feet square grid and staggered locations.
Soil was collected at 12-inch depths below the excavated ground surface. A plan of the grid sampling is
presented in Appendix F.

In conjunction with immunoassay screening at the North 2 Landfill, excavation of the Waste Soils at the
North Landfill commenced. Excavation alternated between the two landfills to allow for one to two day
turnaround times associated with the analysis of quantitative grab soil samples. Procedures for
excavation at the North Landfill were the same as those established for the North 2 Landfill. Major
excavation at the North Landfill was completed on April 23, 2004. The plan of the North and North 2
Landfill immediately after Waste Soil excavation is shown on Drawing A-046144-WW.

The PCB Waste placed in roll-off boxes on April 13, 2004 was picked up by Waste Management and
transported off site on April 16, 2004. Also on that date, test results for the soil adjacent to the PCB
Waste that was temporarily stockpiled on April 13 were received that characterized the soil as Waste Soil.
This soil was transported to the East Landfill.

Between April 16, 2004 and May 19, 2004 immunoassay screening and grab sampling was conducted by
CH2M Hill at various locations within the North and North 2 Landfills to verify removal of all Waste
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Soils with concentrations of PCB, PAH and TCE in excess of the levels stated in the specifications and in
Section 4.7.2 of this Report. The grab samples were collected after additional excavation was performed
by Envirocon to remove Waste Soil identified by a previous round of immunoassay screening. The
additional soil was excavated to a depth of 30-inches at the test result location and 12-inches at adjacent
perimeter test result locations. This Waste Soil was transported to the East Landfill for disposal. The
results of immunoassay screening and grab samples are provided in Appendix F.

On April 30, 2004, CH2M Hill conducted a limited soil gas investigation at the North and North 2
Landfills, after excavation of Waste Soils had been completed. The purpose of the investigation was to
identify TCE vapor concentrations in the in-situ, brown sandy soil that were designated to remain. The
results of the analysis of the soil gas samples concluded that TCE vapor concentrations in the soils were
below the cleanup levels for TCE discussed in Section 4.7.2 above. The soil gas report is presented in
Attachment B.

On May 14, 2004, the test results of grab sample taken at three problematic areas at the North Landfill
were received by Envirocon and documented that cleanup levels have been achieved. On May 19, 2004,
a singular test result of a grab sample at one problematic area at the North 2 Landfill was received by
Envirocon and documented that cleanup levels have been achieved.

On April 16 and May 17, 2004, four (4) roll-off boxes were transported and disposed at Landfill 12 at the
WMI facility in Arlington, Oregon. PCB Waste in these boxes was obtained from isolated areas at the
North and North 2 Landfill. The hazardous waste manifest log prepared by Alcoa, the manifest
application prepared by Alcoa and the certificate of disposal provided by WMI are presented in Appendix
D.

4.7.4 Disposal of Waste Soils at East L andfill

The trucks hauling Waste Soils from the North 2 Landfill and the North Landfill to the East Landfill
utilized the Contaminated Material Haul Road to traverse between locations. The Contaminated Material
Haul Road entered the East Landfill from the west side, through an at-grade opening in the anchor trench
embankment constructed around the perimeter of the East Landfill. The Waste Soils were dumped at the
northern end of the East Landfill; the initial loads were located adjacent to the Waste Soils excavated and
temporarily stockpiled from excavation activities at the South Bank Area of Concern in November of
2003. After dumping at the East Landfill, a dozer spread the waste soils into loose lifts approximately 12-
inches thick, in accordance with the technical specifications. A smooth drum roller compacted the soils. .

Because of the variability of the Waste Soils, which consisted of sand rock, refractory brick and
miscellaneous debris, a soil sample that could be considered ‘ representative’ could not be collected and
submitted for testing in accordance with ASTM D698, to determine maximum dry density and optimum
moisture content. Therefore, Bergmann Associates instructed Envirocon to utilize an area of the east
Landfill to construct atest fill using Waste Soils from the North Landfill. The test fill was constructed on
April 6, 2004. A modified procedure for the test fill was obtained from the USEPA technical document
entitled “Final Covers on Hazardous Waste Landfills and Surface Impoundments,” July 1989. After alift
of Waste Soil was spread, the smooth drum compactor traveled forward and backward over the surface.
Severa density tests were taken to establish an average actual density of the material. The compactor
then traveled over the same area two more times and the density testing was repeated. Results were
compared with the first round of tests. The process was then repeated for a third and fourth time. Based
on the percentage increase in density testing results, it was determined that passing of the compactor three
times (forward and backward) over the spread Waste Soils would provide sufficient compactive effort to
create a stable fill area while minimizing labor time. Based on Bergmann Associates visual observation
of the Waste Soils, a qualitative value of compaction based on the results of three passes was estimated to

Alcoalnc. 23 Revision: 3
Final Construction Report February 12, 2007



be between 87% and 92% of the maximum dry density of the variable soil. The eight (8) density results
of the test fill are included in Appendix G.

The Waste Soils were spread by dozer beginning at the northern perimeter of the east Landfill in loose
lifts 8 to 10-inches thick in accordance with the technical specifications and compacted using smooth
drum rollers. Testing of the compacted lifts was performed in accordance with ASTM D2922 and the
CQCP. Density and moisture content tests were performed at least once for every 500 cubic yards of soil
spread. Field density and moisture content results for the placement of the Waste Soils at the East
Landfill provided in Appendix G.

The decision to excavate to the brown, in-situ sand soils at the North and North 2 Landfills and the
additional Waste Soils removed as part of confirmation sampling resulted in atotal of 38,000 cubic yards
of Waste Soils excavated and hauled to the East Landfill. This volume, which was confirmed by survey
on May 13, 2004, exceeded the original quantity estimates developed from the excavation plan drawings
by 10,000 cubic yards. As a result of the increase in volume, the proposed plan presenting the
topography for the surface of the Waste Soils at the East Landfill was modified. On April 22, 2004,
Envirocon and Alcoa determined that raising the elevation of the anchor trench platform and the
elevations of the Waste Soils by 0.5 feet from the proposed elevations shown on the design drawings
would generate the needed volume to accommodate the additional Waste Soils. However, at that time,
the total volume increase was not recognized. On April 29, it was determined that additional volume
would be required to accommodate the Waste Soils. Bergmann Associates and Envirocon decided to
increase the elevation of the top of the fill by approximately 1.5 feet. The increase in elevation increased
the slopes of the surface on which the geosynthetics would be installed from 3.3% as shown on the design
drawings up to 5% at selected locations. The additional slope would not affect the construction of the
Engineered Cap, as WAC regulations allow for slopes up to 5%.

Thefinal grading of the Waste Soils at the East Landfill was completed on April 29, 2004. In conjunction
with grading, Envirocon initiated spreading of a 3-inch to 6-inch thick layer of sand over the Waste Sails.
It was determined that this layer was needed to protect the geosynthetics installed as part of the
Engineered Cap from the miscellaneous debris contained within the Waste Soils. The debris could not be
graded smooth at the surface without complete removal and a concern arose that tearing of the
geosynthetics may occur. The sand was obtained from the reconstruction of the anchor trench
embankment, which is discussed in Section 4.8.2 of this Report. Installation of the sand layer, which
included minor compaction was completed on May 1, 2004.

475 Grading

Upon completion of Waste Soil excavation, Envirocon performed general grading of the 2H:1V dopes at
the North and North 2 Landfill formed from the excavation activities. The purpose of the grading was to
create shallow slopes (approximately 4H:1V) that would meet Alcoa reguirements for maintenance. Fill
generated by grading at the top of the slopes was spread and compacted at the base of the lope. Grading
was performed on or about May 18, 2004. The final topography of the North and North 2 Landfill is
shown on Drawing A-046145-WW.

47.6 Vegetation

Vegetation of the North and North 2 Landfills was performed by Briar Group during the week of
September 13, 2004. The area was hydroseeded using a mix native to the Vancouver area and used by the
Washington Department of Transportation (WDOT). The mix consisted of 40% Perennial Rye, 40%
Creeping Red Fescue, 10% Highland Bent and 10% White Clover. The seed was applied at a rate of 80
to 120 pounds per acre. Fertilizer was incorporated into the seed slurry at arate of 250 pounds per acre of
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21-7-14 (N-P-K). .After completion of the hydroseeding, straw mulch was applied at a rate of 2000
pounds per acre. Asphaltic emulsion was used to secure the mulch on the ground surface.

4.8 PHASE V —EAST LANDFILL CONSTRUCTION

48.1 Clearing and Grubbing

Clearing of the East Landfill was performed during the first two weeks in October of 2003. Clearing
consisted of the cutting of trees near the ground surface. Grubbing of the ground surface was not
performed. The clearing was performed at this time to allow access to the shoreline for embankment
construction, which was discussed in detail in Section 4.6.4 of this Report. Clearing was aso performed
to facilitate temporary stockpile of Waste Soils with PCB concentrations less than 50 mg/kg that were
excavated from the South Bank Area of Concern. This work was discussed in detail in Section 4.5.3 of
this Report. The clearing process was also needed to delineate a depression in the East Landfill into
which wire and refractory brick removed from the shoreline grading activities was disposed. Trees cut
from the surface of the East Landfill were also disposed in this depression.

4872 Anchor Trench Embankment Construction

Construction of the anchor trench embankment platform began on November 20, 2003. Glacier Material
was delivered to the site and dumped near the southeast corner of the East Landfill. Envirocon began the
construction of the embankment at that location and proceeded in a westerly direction, along the top of
the shoreline embankment. Embankment slopes and crest widths were constructed in accordance with the
technical specifications and as shown on the drawings. Upon construction of the southern perimeter,
Envirocon continued construction aong the west perimeter and then along the northern perimeter.

In accordance with the drawings, a 30 feet wide, at-grade opening was left in the center of the western
segment of the anchor trench embankment to allow trucks hauling Waste Soils from the North and North
2 Landfill to access the surface of the East Landfill via the Contaminated Material Haul Road. An
opening was also created in the north segment of the embankment platform to permit non-truck hauling
vehicles to enter the East Landfill area. The eastern embankment was the final segment constructed. The
embankment was completed on December 5, 2003.

On April 13, 2004, Envirocon and Alcoa personnel became concerned over the ability of the anchor
trench embankment soil to maintain its geometry during excavation of the anchor trench. The sand used
for construction was uniformly graded and contained no fines. Alcoa discussed the issue with Bergmann
Associates and on April 16, 2004, a decision was made to replace the top three feet of the anchor trench
embankment platform with a clay material. On April 20, 2004, Envirocon identified a local residential
borrow source in Vancouver and collected two soil samples for testing to determine the classification of
the soil and to verify that it was ‘certified clean’. Visual inspection of the soil by Alcoa concluded that a
sufficient amount of clay existed. On April 21, 2004, Envirocon and Bergmann Associates decided to
remove the top three feet of the existing anchor trench embankment constructed using sand and replace
that material with the subject clay material.

On April 26, 2004, Envirocon began excavating the sand from the anchor trench embankment. The sand
was spread by front end loader over the Waste Soils within the East Landfill. As discussed in Section
4.7.4 of this Report, a cushion layer was required to protect the geosynthetics of the Engineered Barrier
from debris unable to be smoothly compacted at the surface of the East Landfill. After removing the
sand, the clay material from the Vancouver residential borrow source was used to rebuild the anchor
trench embankment. Construction of the embankment using clay would aid in maintaining the side slopes
of the embankment at the proposed 1 horizontal to 1 vertical (1H:1V) side slopes and would aso permit
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the anchor trench to be cut into the top of the platform to the required geometry (vertical side slopes).
Taylor Trucking transported the soil to the East Landfill.

The anchor trench clay soils were spread by dozer in loose lifts 8 to 10-inches thick in accordance with
the technical specifications and compacted using smooth drum rollers. Testing of the compacted lifts was
performed by Carlson Testing Inc. in accordance with ASTM D2922 and the CQCP. Density and
moisture content tests were performed at least once for every 500 cubic yards of soil spread. Field
density and moisture content results for the placement of the soils provided in Appendix G.

Completion of the anchor trench platform construction using clay was completed on May 3, 2004.

483 Engineered Barrier Construction

48.3.1 General

The Engineered Barrier was designed in accordance with The Model Toxics Control Act (MTCA) for
Industrial Properties and applicable sections of the WAC. It was designed to cover Waste Soils obtained
from the North and North 2 Landfills and from the South Bank Area of Concern that were spread within
the limits of the anchor trench embankment to establish the subgrade elevations needed for construction
of the Engineered Barrier. The Engineered Barrier consists of the following:

1. A multi-layer impermeable barrier consisting of a geosynthetic clay liner (GCL) covered with a 60-
mil thick textured HDPE geomembrane. These geosynthetic layers are constructed on a sand layer
spread over the Waste Soils to create a smooth surface.

2. A synthetic drainage net with non-woven geotextile attached on both sides, to promote drainage of
surface water infiltrating the upper soil layers.

3. An 18-inch thick layer of random fill soil was spread and compacted over the geosynthetics of the
Engineered Barrier.

4. A 6-inch thick soil cover layer was spread over the Random Fill Layer.

The Engineered Barrier aso included the construction of an anchor trench and an integral subsurface
drainage system with cleanouts. The installation and subsequent Quality Assurance testing were
performed and completed in accordance with the Technical Specifications and the CQCP, unless
otherwise noted in this section.

4832 Preconstruction

Construction of the Engineered Barrier began on Monday May 24, 2004. Texas Environmental Plastics
(TEP) arrived on that morning and attended a safety briefing meeting conducted by Alcoa. Envirocon
and Alcoa personnel walked the surface of the East Landfill to perform a final check for unsuitable
materials protruding from the cushioning sand layer. Envirocon personnel had removed all unsuitable
material from the surface during an inspection on May 20, 2004.

On that same day Bergmann Associates, Alcoa and CH2M Hill personnel attended a meeting to discuss
documentation requirements for the installation of the various layers of the Engineered Barrier. Review
of the CQCP was aso performed. Bergmann Associates also provided additional information on
geomembrane elongation values and minimum weld values. During the meeting a modification of the
geomembrane panel layout plan was also approved. TEP suggested that geomembrane installation could
be simplified if panels could enter anchor trench at 70°angle. The CQCP stipulated entering the anchor
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trench at a 90°angle; this requirement was waived. CH2M would act as the primary quality control
inspector and Alcoawould provide Quality Assurance.

Delivery of geosynthetics for use in constructing the Engineered Barrier began on May 5, 2004.
Geosynthetic Clay Liner (GCL) manufactured by Colloid Environmental Technologies Company
(CETCO) was shipped from their facility in Arlington heights, Illinois and arrived in panel trucks. The
rolls were stockpiled in the ACPC Building located northwest of the East Landfill. On May 19, 2004,
deliveries of geomembrane began. The geomembrane was shipped by GSE from their facility in
Houston, Texas.

4833 Anchor Trench Excavation

Excavation of the anchor trench began on Tuesday, May 25, 2005. The trench was excavated by
Envirocon using a mini trackhoe assembly to the 24-inch depths indicated on the drawings. The excess
clay material was stockpiled on site. The side slopes were excavated vertically; the presence of the clay
material allowed this approach to be implemented. The modification from sloping sidewalls shown on
the design drawings to vertica sidewalls was approved by Bergmann Associates. Anchor trench
excavation began on the west side of the East Landfill; TEP requested that geosynthetic installation begin
on thisside. Anchor trench excavation continued during deployment of geosynthetics and was completed
on June 4, 2004.

4834 Geosynthetic Clay Liner

Installation of the geosynthetic clay liner (GCL) began on the morning of Tuesday, May 25. GCL panels
were unrolled in an east-west direction, beginning at the west perimeter of the East Landfill. The length
of the panels varied from a minimum of 12 feet at the northwest corner to 100 feet at the southwest
corner, with severa intermediate panels extending 125 feet. The purpose of the length variation was to
create a straight line that TEP could use to place panels in a horth and south direction, while meeting the
70° angle requirement for geosynthetics in an anchor trench. A total of 33 panels were installed in the
east-west direction. The GCL rollswere 12.5 feet wide. The GCL rolls entered the west anchor trench at
an angle of 70°or at an angle of 80°.

Panels were installed using a front end loader with a spreader bar assembly attached to the bucket. The
front end loader positioned itself over the anchor trench at the west or north perimeter of the East Landfill
and raised the spreader bar containing a roll of geosynthetic to a height of 10 to 15 feet. The end of the
geosynthetic was then unrolled from the spreader bar and pulled across the landfill ground surface.
Pulling was performed by manual labor or by attaching the end of the roll to atruck or ATV. Most of the
rolls were pulled using the ATV. CH2M Hill documented the placement of each panel in accordance
with the requirements of the CQCP. The checklist for GCL panel installation is presented in Appendix H.

The north-south panel installation began on May 26, 2004. Since the GCL roll length was only 150 feet,
three GCL rolls were needed to cover the landfill surface between the north and south anchor trench. The
rolls were installed in the south anchor trench at a 90° angle and in the north anchor trench at a 75° angle.
Adjacent rolls were overlapped 5-inches; a dashed line provided on the geotextile surface of the GCL
allowed the contractor to maintain the overlap. Prior to placement of the overlapping panel and in
accordance with the manufacturer’ s installation guide, a bead of granular bentonite was installed to create
a bond between the adjacent panels.

The installation of GCL panels generally followed the geomembrane panel placement plan. TEP installed
280, 172 sguare feet of GCL at the East Landfill. An as-built drawing of the panel placement is provided
in Appendix H.
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4.8.35 High Density Polyethylene Geomembrane Installation

Installation of the 60 mil High Density Polyethylene (HDPE) geomembrane began on May 26, 2004. It
was necessary to protect the GCL from exposure to rain, therefore geomembrane installation was initiated
after a sufficient area of GCL had been installed. Only one crew was available to install geosynthetics,
therefore GCL installation was suspended when HDPE geomembrane installation proceeded. The
orientation of the HDPE geomembrane panels was identical to the orientation of the GCL panels on
which they were placed. However, the 22.5 feet width of the HDPE geomembrane rolls reduced the
number of panels needed to cover same areaas GCL rolls.

HDPE panels were installed using a front end loader with a spreader bar assembly attached to the bucket,
the same process used in GCL installation. Pulling was performed by attaching the end of the roll to a
truck. CH2M Hill documented the placement of each panel in accordance with the requirements of the
CQCP. The checklist for HDPE Geomembrane installation is presented in Appendix H.

A total of 19 HDPE geomembrane panels were installed in an east-west direction. After the first
geomembrane panel was installed in a north-south direction and over a portion of all of the east-west
installed panels, a cut was made to all of the east-west installed panels to create 5-inch geomembrane
overlap needed for welding. Waste associated with the east-west panels was left in place beneath the first
north-south panel. During north-south panel installation, the eastern panel aways overlapped the western
panel. Because HDPE geomembrane rolls were 560 feet long, it was possible to unroll geomembrane
across the entire width of the landfill surface, which varied from 400 feet at the west end to 500 feet at the
east end. However, the frictiona resistance between the GCL and the textured surface of the HDPE
geomembrane made unrolling over this distance difficult. Therefore, TEP utilized the surface of a
previoudy installed HDPE geomembrane in deployment of adjacent HDPE panels. Unrolling of a
geomembrane pane was performed over a previoudy placed geomembrane panel. After a sufficient
length was deployed from the spreader bar, manual labor pulled the panel off of the geomembrane and
into its final place over the GCL. The frictional resistance present for a pull of only 22 feet was far less
than that of several hundred feet.

When HDPE panel deployment covered nearly al of the GCL, the HDPE installation was suspended and
GCL instalation resumed. The quantity of GCL geosynthetic deployed was based upon the time of day
and predictions for weather for the following day, as it was necessary to minimize GCL exposure for
purposes previously presented.

Throughout the deployment of GCL and HDPE panels, Envirocon continued to excavate the anchor
trench, to stay ‘ahead’ of the installation process. With only one excavator possessing a two feet wide
bucket, Envirocon aternated locations, excavating 50 to 75 feet of the north perimeter anchor trench and
then mobilizing to the south anchor trench to excavate 100 to 125 feet. The process was repeated,
moving from west to east across the landfill.

The installation of HDPE panels generally followed the revised geomembrane panel placement plan,
which allowed panels to enter the anchor trench at a 70° angle, as discussed above. TEP installed 285,218
square feet of geomembrane. An as-built drawing of the panel placement is presented on Drawing A-
046142-WW.

4.8.3.6 High Density Polyethylene Geomembrane Seaming
In conjunction with the deployment of the HDPE geomembrane, TEP activated three welding machines

for use in seaming adjacent HDPE geomembrane panels. In accordance with manufacturer’s installation
guide, trial welds were performed on each machine to determine the proper settings to efficiently weld
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panels. These settings consist of temperature, speed and pressure. After atrial weld is performed, the
weld istested in atensiometer. Values of peel strength and shear strength are obtained and compared to
tabular values for specific geomembrane thicknesses. Only after results are obtained and documented is
seaming of the geomembrane panels on the landfill permitted. Operators are only permitted to operate the
machine that they used to create the trial welds. Changing of operators or machines is prohibited. A
detailed discussion of the testing process in presented in Section 5.6 of this Report.

4837 Synthetic Drainage Netting

Installation of the synthetic drainage netting/geotextile composite began on May 28, 2005. The panels of
the drainage netting, which are 12 feet wide were deployed in directions different than the GCL and the
HDPE geomembrane. At the west end of the landfill, the panels were deployed in a northeast-southwest
direction. In the center of the landfill, the panels were deployed in a north-south direction. At the east
end of the landfill, the panels were deployed in an east-west direction for the northern half and in a north-
south direction for the southern half. The changes in direction were based upon the areas where HDPE
geomembrane installation was completed, on areas where destructive testing results of the HDPE
geomembrane were received and accepted and on weather conditions for the day.

Drainage Netting/geotextile composite panels were installed using a front end loader with a spreader bar
assembly attached to the bucket, the same process used in GCL and HDPE installation. Pulling was
performed by attaching the end of the roll to a truck. CH2M Hill documented the placement of each
panel in accordance with the requirements of the CQCP. The checklist for installation is presented in
Appendix H.

Adjacent drainage netting panels were overlapped a minimum of 6-inches at longitudinal joints and two
feet at transverse joints. At panel overlaps, several tasks were performed in accordance with the
manufacturer’ s installation guide and the CQAP. First the overlap of netting was verified. After overlap
white strap ties were used to secure the overlapped netting. The ties were installed every two feet along
the longitudinal joints and every 6-inches along the transverse joints. The white color allows for ease of
QC inspection against the black netting. After documenting the connection, the geotextile from adjacent
panels was shaped to form a prayer seam (the fabric from adjacent panels is pulled together and the
excess protudes vertically into the air). The seam is then stitched together with en electric stitching
machine and folded onto the surface of the geotextile. An as-built drawing of the synthetic drainage
netting was not prepared, but the panels generally followed the panel placement plan of the
geomembrane.

Connection of adjacent panels is not performed in this manner until all quality control for seaming of the
geomembrane beneath the netting has been received and approved. TEP installed 318,452 square feet of
drainage composite.

4.8.3.8 Anchor Trench Drain

Construction of the anchor trench drain was performed after drainage netting was installed on the surface
of the East Landfill. The drainage netting was extended from the landfill surface into the trench and
installed along the vertical sideslope and bottom of the anchor trench. The geotextile was maintained
against the netting. After drainage netting installation, corrugated plastic tubing with slotted perforations
was installed along the approximate centerline of the anchor trench. The tubing was covered with coarse
aggregate with a maximum stone size of 1.5-inches and containing little or no fines. The depth of
aggregate was maintained at 18-inches or greater. After aggregate installation, alayer of non-woven filter
fabric wasinstalled over the trench, to prevent migration of soil finesinto the drain.
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At seven locations along the anchor trench, awye was installed in the tubing to facilitate construction of a
clean-out pipe extending from the drain to the ground surface of the East Landfill. Quality Assurance
material testing and installation testing performed during the construction of these facilities were
completed in accordance with Technical Specifications and the CQAP. The locations of the cleanout
pipes is shown on Drawing A-046142-WW. A detail of the cleanout is shown on Drawing A-046147-
WW.

4839 Random Fill and Soil Cover

The 18-inch thick Random Fill layer construction began on Tuesday, June 1, 2005. The random fill
consisted of Glacier Material; the initial deliveries of sand were used to create an access route to the
southern and eastern lengths of the anchor trench, so that trucks could deliver aggregate directly to the
locations where it could be used as backfill in the anchor trench, without driving directly on the installed
geosynthetics. Construction of this access route was completed on June 8, 2005. General fill placement
of sand over the drainage netting of the East Landfill began on June 10, 2005. Initial loads of the sand,
which were delivered in 25 ton triaxial dump trucks, were dumped adjacent to the anchor trench, since
heavy equipment was prohibited to drive directly on the geosynthetics. After dumping, a dozer spread the
sand in aloose lift thickness of 12-inches over the ground surface. The direction of spreading was limited
to the direction of geotextile installation; an attempt was made to spread sand parallel to the direction of
the geotextile seams, so that stretching or displacement of adjacent panels was minimized. As sand was
spread over the surface of the geosynthetics, trucks were permitted to drive within the limits of the East
Landfill, but access was dtill restricted to the extent possible to avoid damaging the geosynthetics.
Construction of the Random Fill layer was interrupted severa times in June and July, due to an
insufficient supply of sand from Glacier Sand and Gravel; however, Envirocon continued work on several
other project tasks, including construction of the 6-inch thick Soil Cover layer, as discussed below.
Installation of the Random Fill layer was completed on Wednesday July 14, 2005.

Delivery of soil for the Soil Cover layer began on May 19, 2004. Envirocon contracted with a loca
construction firm to deliver topsoil from a site west of Vancouver. The topsoil was stockpiled at a
designated area on the west side of the East Landfill. Prior to delivery, a sample of the topsoil was
subjected to analytical testing to verify that the soil was ‘ certified clean’.

Construction of the 6-inch thick Soil Cover layer began on Friday June 11, 2004. Construction of this
layer was performed periodically, since it was being performed in conjunction with construction of the
Random Fill layer beneath it. Spreading of the soil was performed in a west to east direction. Envirocon
used front end loaders to haul the soil to specific locations where it was then dumped and spread by dozer
to the 6-inch thickness. No compaction was performed, except for routing of hauling equipment and
dozer tracking, which was random. Construction of the Soil Cover layer was performed on June 11, June
17, June 25 and July 1, 2004. Work was temporarily suspended on July 1 after Envirocon exhausted the
supply of soil used in construction of the Soil Cover layer.

On July 2, Envirocon began accepting delivery of topsoil from a new residential borrow source north of
Camas, Washington. The topsoil was tested to document that the soil was ‘ certified clean’. This soil was
spread over the the eastern areas of the East Landfill between July 6 and July 16, 2004 as discussed
above. The Soil Cover layer was completed on July 16, 2004. The final topography of the East Landfill
after soil cover installation is shown on Drawing A-046143-WW.

48.4 Sprinkler System

The sprinkler system at the East Landfill was designed to provide water to the vegetation located within
the Armorflex precast concrete revetment along the reconstructed embankment of the Columbia River.
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The design incorporates 13 sprinkler heads spaced on 60 feet centers at the top of the embankment. The
total area which can be watered by the sprinklers is over 800 feet long and 125 feet wide and includes a
50 feet width (in an east-west direction) of the grassed surface of the East Landfill, located north of the
sprinklers. The system operates by distributing water using 3 or 4 sprinkler heads assigned to 4
individual regions; each region possesses separate valve controls. The sprinkler heads specified for the
project and manufactured by Rainbird, Inc. can spray water up to a horizontal distance of 60 feet;
however, with the sprinkler heads located at the top of the shoreline embankment slope, the spray can
reach a distance of 75 feet if the ground surface elevation is 20 feet below the sprinkler head elevation.
Water is provided from the City of Vancouver and obtained from a city waterline located at the northeast
corner of the Site. Approximately 850 linear feet of pipe was installed to provide water to the shoreline
sprinkler system. A maintenance building was constructed to house the automated sprinkler controls, in
additional to other ancillary items required for maintenance of the East Landfill.

Envirocon contracted with Abovo Landscaping to install the sprinkler system. Construction began on
Monday, July 12, 2004. Trenching for the 4-inch diameter waterpipe was completed on July 13 and pipe
aong the embankment was installed on July 14. Sprinklers and valve boxes were installed on July 15 and
the pipe on the east side of the East Landfill extending from the sprinkler system to the proposed location
of the maintenance building was installed on July 16. Work was completed on July 19, 2004 with the
backfilling of the pipe trenches.

On July 12, 2004, the City of Vancouver visited the Site to stake out the proposed location of the 2-inch
diameter water main that would extend from the water meter pit to the 12-inch diameter waterline located
parallel to Northwest Gateway Avenue, a distance of approximately 50 feet. The city also reviewed with
Alcoa the proposed location of the water meter pit, which would be located at the extreme northeast
corner of the Site and 20 feet from Northwest Gateway Avenue. On July 20 the city installed the pipeline
and the meter.

On July 26, 2004, Abovo relocated to the Site to install the waterline from the maintenance building to
the water meter pit, a distance of approximately 200 feet. Trenching, pipe installation and backfill were
completd with aday. The final connection between the 4-inch diameter water pipe and the water meter
was completed on July 30, 2004. The approximate location of the sprinkler heads and waterline is shown
on Drawing A-046143-WW. A detail of the sprinkler head is shown on Drawing A-046148-WW.

485 Oper ations-Stor age Building

The operations-storage building was designed to provide protection of the various utilities required to
operate the sprinkler system. This includes the automated timing devices for the sprinklers, the electrical
power needed to operate the sprinkler control valves, the emergency shut-off valve, the backflow
preventer and a hose bib for accessing potable water. The building also provides storage for equipment
needed to sample the monitoring wells on site, file space for maintaining landfill records, a a small work
space and interior lighting. The technical specifications required a pre-engineered metal building with
dimensions of 16 feet by 12 feet and founded on a concrete pad. Envirocon contracted HCI Steel
Building Systems, Inc to provide the building materials and the certifications needed for construction of
the building within the City of Vancouver/Clark County boundary limits.

Construction of the maintenance building began on July 16, 2004. Envirocon excavated, formed and
poured a 16.5 feet by 12.5 feet by 12-inch thick foundation for the building. The foundation was poured
after the pipe for the waterline was installed and an opening in the foundation floor to accept the pipe
from the sprinkler system and from the water meter was provided. Anchor bolts were preset in the
concrete to facilitate building construction. Assemblage of the metal building was begun by Envirocon
on July 23, 2004. After adjustment of the location of the anchor bolts was performed, Envirocon installed
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the columns and the wall and roof framing on July 27, 2004. Wall and roof sheeting were installed by
July 29, 2004.

On July 30, Envirocon excavated a trench for establishing electrical power from the electric meter at the
northeast corner of the Site to the building. Trench depth was established at 3.5 feet to meet code
requirements. Work was then suspended on the building until August 3, 2004 so that other tasks could be
completed. Trims and finishing hardware were installed and the building was completed on August 5,
2004. On August 6, Mofford Electric installed an electrical panel, established underground electrical
utilities from the building to the electric meter and provided electrical service to the building. The
location of the Operations-Storage Building is shown on Drawing A-046142-WW. The documentation
associated with the construction of the Building isincluded in Appendix I.

4.8.6 Fencing

Boundary fencing at the East Landfill was established on the east and west sides of the landfill. The
fencing extended from the existing fencing at the north perimeter of the east Landfill to the top of the
embankment along the Columbia River. The fencing on the west side of the East Landfill consisted of 6
feet high fencing with galvanized chain link fabric. No barbed wire wasinstalled. The fencing along the
east side of the east Landfill consisted of six feet high fencing with PVC coated chain link fabric and 3
strands of barbed wire. A double swing gate was erected within the limits of both fence lines. The
eastern gate was established at the north end of the fencing, to allow access to the storage operations
building. The western gate was established at the approximate center of the fenceline, to alow access to
monitoring wells for sampling. This access will also provide Alcoa direct access to the Site from Lower
River Road without use of adjacent property. The fencing was installed by Williamette Fence of
Portland, Oregon. Fence alignment was established by Envirocon and Alcoa on August 5, 2004. Fence
installation began on Monday, October 4, 2004. Line posts and end posts were set in concrete for the
west fence on October 5 and for the east fence on October 6. Top rails and gates were installed on
October 7 and 8. Fabric and barbed wire were installed on October 11 and 12; the fabric was installed on
the side of the posts nearest the adjacent property owners. The fence was completed on October 12,

2004.

4.8.7 General Grading Outside L imits of East L andfill

To facilitate safe and shallow slopes adjacent to the north and west side of the East Landfill, Envirocon
performed grading of existing soils and imported approximately 2,000 cubic yards of structural fill. The
grading of existing soils was performed on the west side, in the area formerly occupied by the open sided
shed loadout building. Structura fill was used on the north side of the East Landfill and was spread
primarily to increase the elevation of the area occupied by the gravel access road, to reduce the slope
between the road and the surface of the East Landfill. The fill placement aso alowed for the
construction of an eastward sloping drainage swale to control surface water runoff from the East Landfill.
Fill placement operations began on July 14, 2004 and were completed on July 22, 2004.

488 Vegetation

Vegetation at the Site was performed on September 13 and 14, 2004 by the Briar Group. The
hydrodeeding process was utilized to establish vegetation. The seed, fertilizer and mulch quantities and
rates selected for revegetation was the same as used at the North and North 2 Landfills and is discussed in
Section 4.7.6 of this Report. Hydroseeding was performed at the regraded North and North 2 Landfills,
the South bank Area of Concern, the open spaces of the Armorflex revetment and the final fill surface of
the East Landfill and adjacent graded aress.
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489 Monitoring Well M odifications

Seven monitoring wells located within the limits of the East Landfill were physically modified to create a
‘flush mount’ condition. The steel casing of the monitoring wells was temporarily extended to an
elevation 5 feet above the proposed grade of the East Landfill at the monitoring well location. After
construction of the soil cover layer was completed, Cascade drilling of Portland, Oregon was maobilized to
the site to construct a cover at the ground surface. The construction consisted of the cutting of the 4-inch
diameter PVC pipe with the steel casing and the installation of a locking flush mount cover over the
monitoring well. A 4 feet by 4 feet by 6-inch thick concrete pad was constructed around the well. The
modifications to the monitoring wells took approximately 1 week and were completed in July of 2004. A
detail of the monitoring well is shown on Drawing A-046147-WW.

4.8.10 Settlement Plates

Following installation of the Soil Cover, W&H Pacific surveyors installed three settlement plates near the
highest elevation of the East Landfill. The location of the plates is shown on Drawing A-046143-WW.
The plates were installed to monitor the horizontal and vertical movement of the East Landfill, based on
recommendations contained in the stability assessment report, discussed in Section 2.4 of this Report.
After installation, the vertical and horizontal data for the three plates was recorded and tied into the
construction baseline at the site. The baseline dataiis as follows.

SP-1 (westernmost) SP-2 (center) SP-3 (easternmost)
Sta. 365+92 . Sta. 465+41 Sta. 568+09
198.61' Rt. 193.80" Rt. 188.09' Rt

49 PHOTOGRAPHIC SUMMARY

A photographic summary of the East Landfill Project is presented in Appendix J. The photographic
summary consists of pictures which capture the significant work efforts associated with the East Landfill
Project and which illustrate significant changes to the topography of the site. The pictures are arranged in
chronological order.
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5.0 CONSTRUCTION QUALITY ASSURANCE

All construction quality assurance and quality control was performed in accordance with Section 5.0 of
the Construction Quality Control Plan for Remediation of the North and North 2 Landfills and East
Landfill Cap Construction Project, dated September 2003. The objective of this document was to
anticipate the specific operating requirements of the project and to establish procedures to document that
the construction quality met technical design specifications. A copy of Section 5.0 of the CQCP is
provided in Appendix B. CH2M Hill was subcontracted by Alcoa to provide daily quality control
inspections during sampling activities at the South Bank Area of Concern and at the North and North 2
landfill and during installation of geosynthetics associated with the Engineered Barrier at the East
Landfill. Alcoa provided daily quality control inspections during excavation of the North and North 2
Landfills, during grading and fill placement activities at the East Landfill and the shoreline embankment
and during excavation activities at the South Bank Area of Concern. The daily field reports prepared by
CH2M Hill and by Alcoa for the duration of the project are presented in Appendix K. Offsite analytical
and geotechnical testing during all quality control inspection activities was performed by CH2M Hill.
Bergmann Associates provided on-site quality assurance inspection activities during the entire
construction process. Based upon the scope activities discussed in Section 4.0 of this report, several tasks
required specific oversight and documentation. These tasks included the following:

-Soil Compaction Testing
-Geotextile

-Hydroseeding
-Geomembrane
-Geocomposite

-Off-site Laboratory Testing

51 FIELD MOISTURE DENSITY TESTING

Moisture-density testing was conducted during placement of Waste Soils at the East Landfill,
construction of the Soil Cover Layer at the East Landfill, construction of the anchor trench embankment
and construction of the shoreline embankment. The frequency of moisture-density testing conformed
with the technical specifications, for the specific area being tested.

Field density and soil moisture testing was performed using a CPN-MC3 Nuclear Gauge. Carlson Testing
Inc. of Tigard Oregon, a subcontractor to CH2M Hill provided the technician and the gauge. Specific
times and dates of visits to the East Landfill were established by CH2M Hill.

In the event that a density test failed, remedial work was undertaken within the area represented by the
failed test. Remedia work typically consisted of working with a disc or adding water to the fill material
followed by recompaction. After the remedial work was complete, the area was re-tested. This sequence
was repeated until a passing result was achieved.

54.1 Waste Soils

During placement of the Waste Soils within the East Landfill, 90 field density tests were performed
between April 7 and April 23, 2004. All of the tests performed met fill placement specifications.
Appendix G presents the summary of the tests numbered 1 through 90.
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5.4.2 Anchor Trench Embankment

During placement of the fill to construct the anchor trench embankment, 8 field density tests were
performed on April 27, 2004. All of the tests performed met fill placement specifications. Additional
testing was performed to check the compaction of the cohesive soil used to replace the granular soil in the
top three feet of the anchor trench embankment. Appendix G presents the summary of the tests numbered
91 through 98.

5.4.3 Shordine Embankment

During placement of the granular and cohesive soil used to construct the shoreline embankment prior to
installation of the Armorflex, 39 field density tests were performed between November 1 and December
2, 2003. All of the tests performed met fill placement specifications. Appendix E presents the summary
of the tests numbered 1 through 39.

544 Random Fill of East L andfill

During placement of the granular soils comprising the Random Fill layer of the East Landfill, 27 field
density tests were performed between June 4 and July 12, 2004. All of the tests performed met fill
placement specifications. Appendix G presents the summary of the tests numbered 99 through 125.

The above mentioned tests were performed during fill placement activities discussed in section 4.0 of this
Report. Each of the above tasks was performed in accordance with applicable sections of the CQCP or
with the Technical Specifications.

5.2 GEOTEXTILE

531 Geotextile Manufacturer’s Quality Control Certification

Manufacturer’s quality control certifications were submitted to CH2M HIlII for all geotextile delivered to
the East Landfill. The certifications were reviewed to verify that the minimum average roll values of the
material delivered conform with the technical specifications. Geotextile manufacturer’s quality control
certifications are presented in Appendix H.

53.2 Geotextile | nventory Control Log

A geotextile inventory control log was completed by CH2M Hill upon delivery of geotextile to the East
Landfill. The inventory log contains the type of geotextile, the geotextile lot identification number and
any defects in the physical appearance of the geotextile roll. The geotextile inventory control log is
presented in Appendix H.

55 HYDROSEEDING

55.1 Hydroseeding M aterial Quality Control I nformation

Hydroseed manufacturer’s quality control information was collected as required by technica
specifications. Hydroseed specifications were reviewed to verify that material used was in compliance
with project specifications. Hydroseed information is presented in Attachment E.
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56 GEOMEMBRANE

5.6.1 Geomembrane Manufacturers Quality Control Certifications

Manufacturer’s quality control certifications were submitted to Bergmann Associates for all
geomembranes delivered to the East Landfill. The certifications were reviewed and compared with the
minimum average roll values presented in the Technical Specifications. Upon review, it was determined
that the property values shown on the certifications conformed or exceeded the requirements detailed in
the Technical Specifications. Copies of the quality control certifications for the geomembrane are
presented in Appendix H.

5.6.2 Geomembranelnventory Control Log

A geomembrane inventory control log was completed by CH2M Hill personnel upon delivery of all
geomembrane to the East Landfill. The inventory log contains the type of geomembrane, the
geomembrane lot identification number and any defects in the physical appearance of the geomembranee
roll. The geomembrane inventory control log is presented in Appendix H.

564 Ambient Air Temperature Logs

Ambient air temperature data was collected during geomembrane seaming activities to ensure
conformance to the project technical specifications. The ambient air temperature log is presented in
Appendix H.

5.6.5 L andfill Subgrade Certification

Prior to deployment of the geomembrane panels on the East Landfill, TEP submitted a subgrade
certification of acceptance to Alcoa. The certification indicates that the finished subgrade on which the
geomembrane was deployed was smooth and free of any sharp objects or debris, provided a firm
foundation, possessed rounded edges and was fine graded. The subgrade certification is located in
Appendix H.

5.6.6 Geomembrane Panel Placement Log

Geomembrane panel placement logs were completed by CH2M Hill personnel to document the successful
deployment of geomembrane rolls over the approved subgrade. Information presented on the
geomembrane panel placement log included: geomembrane panel alignment, panel overlap distance with
adjacent panels, panel surface quality, roll and panel identification number and a correlation between the
identification numbers mentioned and the lot identification number from the inventory log. Each panel
received a unique roll and panel identification number. The geomembrane panel placement log is
presented in Appendix H.

5.6.7 Geomembrane Trial Seam Testing

TEP personnel conducted geomembrane trial seaming to check the adequacy of the seaming apparatus,
operators, and procedures. Trial seaming was conducted at the beginning of each work shift (twice a day)
or when a new welding apparatus was utilized. After constructing atrial seam, samples of each trial seam
were taken and subjected to field testing by TEP personnel. The field testing consisted of peel adhesion
(peel) and bonded seam (shear) for both double wedge fusion welding and extrusion welding. The trial
seaming was observed and documented by CH2M Hill Quality Control personnel. Summaries of the trial
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seam results for both the double wedge fusion method and extrusion methods are presented in Appendix
H.

5.6.8 Geomembrane Non-Destructive Seam Testing

Non-destructive testing was conducted on all welded seams to verify the adequacy of the seaming
procedure. Double wedge fusion welded seams were non-destructively tested using the air pressure
method and extrusion welds were non-destructively tested using the vacuum box method. The procedures
for the above mentioned test methods are presented in the Technical Specifications and the CQCP.
Results of all non-destructive seam testing are presented in Appendix H.

5.6.9 Geomembrane Destructive Seam Testing

Destructive test samples were collected by TEP Personnel and subjected to |aboratory testing to verify the
adequacy of the field peel and shear testing conducted by TEP personnel. Destructive seam sampling
logs were completed by CH2M Hill Quality Control personnel to document the collection and location of
the destructive seams. Information presented on the destructive seam sampling log included: destructive
sample identification number, the sample location, repair status and results of laboratory testing.
Appended to the sampling log are the destructive sample Chain of custody forms and the actua
laboratory results. The destructive sample logs are located in Appendix H.

5.6.10 Patch L ocation L og (Vacuum Box Testing)

As geomembrane installation proceeded, repairs to damaged portions of the geomembrane or
geomembrane subjected to destructive testing were implemented in accordance with the technical
specification requirements. All geomembrane repair patches were extrusion welded; additionally, several
problematic panel seams were also extrusion welded. The extrusion welds were non-destructively tested
using the vacuum box method. A patch location log was completed by CH2M Hill Quality Control
personnel that identified the position of each repair/extrusion weld and the respective vacuum box test
result. The patch location log is presented in Appendix H.

57 GEOCOMPOSITES

5.7.1 Geocomposite Manufacturers Quality Control Certifications

Manufacturer’s quality control certifications were submitted to Bergmann Associates for all
geocomposites delivered to the East Landfill. The certifications were reviewed and compared with the
minimum average roll values presented in the Technical Specifications. Upon review, it was determined
that the property values shown on the certifications conformed or exceeded the requirements detailed in
the Technical Specifications. Copies of the quality control certifications for the geocomposite are
presented in Appendix H.

5.7.2 Geocomposite lnventory Control Log

A geocomposite inventory control log was completed by CH2M Hill Quality Control personnel upon
delivery of all geocomposite to the East Landfill. The inventory log contains the type of geocomposite,
the geocomposite lot identification number and any defects in the physical appearance of the
geocompositeroll. The geocomposite inventory control log is presented in Appendix H.
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5.7.3 Geocomposite Panel Placement L og

A geocomposite panel placement log was not completed by CH2M Hill personnel, however, observations
during installation documented the successful deployment of geocomposite rolls over the geomembrane.

58 OFF SITE SOIL LABORATORY TESTING

Laboratory testing was performed to characterize fill materials used in construction. Standard proctor
samples were performed on these samples. Frequency of sample submissions was conducted in
accordance with technical the specifications. Earthfill laboratory testing results are presented in
Appendix E and Appendix G.
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6.0 REVETMENT REPAIRSON COLUMBIA RIVER

6.1 GENERAL

In June of 2004, while construction of the Engineered Barrier of the East Landfill progressed, engineering
professionals associated with the construction observed areas of minor erosion below the toe of the
Armorflex concrete revetment, adjacent to the water’s edge. The erosion had removed excess soil placed
at the toe of the precast concrete block revetment and a portion of the soil supporting the first row of
Armorflex block along several hundred feet of the shoreline. The erosion continued over the next 6
months. It was anticipated that the erosion resulted from the following factors.

Tidal Fuctuations: Normal tidal influences during the year resulted in river elevations that
fluctuated near the bottom of the precast concrete revetment, contributing to the removal of soils.

Wave Action: The use of the Columbia River as a mgjor navigable waterway results in numerous
large shipping vessels traversing the shipping lane. Although the lane is several hundred feet
from the shoreline, the waves created by the vessels exert an erosive force perpendicular to the
revetment. Armorflex provides the greatest protection against high water velocities paralel toits
installation.

Location of Embankment: A preliminary inspection of the orientation of the Columbia River
upstream of the Site identifies the Site location within a gradual outside bend of the river. Upon
closer inspection, the reconstructed embankment where erosion is occurring extends out into the
Columbia River further than the adjacent embankments upstream and downstream.

The design to address the erosion consisted of the construction of ariprap toe and key at the bottom of the
concrete revetment to prevent scour erosion or sloughing of the embankment and to deflect or attenuate
erosion energy of wave action and tidal fluctuations along the Columbia River. In addition to the riprap
providing protection against the erosive forces of the Columbia River, the riprap will act as a buttress to
assist in supporting the toe of the entire embankment. Bergmann began the design for the riprap toe and
key in December of 2004.

In March of 2005, Anchor Environmental submitted a revised JARPA and Biological Evaluation (BE)
addendum to USACE. The purpose of the JARPA and the BE addendum was to provide the detailed
information to the USACE, the United States Fish and Wildlife Services (USFWS), and the National
Marine Fisheries Services (NMFS) of proposed corrective measures that are required as a result of
unanticipated shoreline erosion and to request an amendment to the concurrence letters previously issued
by NMFS and USFWS. The BE addendum incorporated the preliminary design mentioned above and
attached the associated construction drawings and specifications.

In conjunction with the JARPA and BE submission, Bergmann and Alcoa initiated the bid procurement
process, to identify a construction firm to perform the work. Origina schedules anticipated construction
in May of 2005.

On or about May 15, 2005, WDFW provided comments on the design. The comments primarily focused
on providing increased habitat function for the fish and wildlife species utilizing the shoreline of the
Columbia River. The design was modified to address WDFW concernsin the following manner:
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The in-situ sand material that is to be excavated to create the key for the riprap will be spread
over the riprap and permitted to settle in the void spaces. This sand will be supplemented with a
gravel material imported from offsite, to increase the gradation of the infill material and ‘ soften’
the appearance of the shoreline.

The gradation of the riprap will be increased to provide a wider variety of rock diameters. After
installation, the variable rock sizes will provide a roughened surface of the installed riprap, again
providing afriendlier atmosphere for fish species.

The proposed top elevation of the installed riprap provides a small vertical strip of Armorflex ina
sloughed position. A row of live stakes will be installed in a horizontal direction across a vertical
strip of Armorflex located above the top elevation of the riprap. The stakes will eventually grow
out over the riprap, camouflaging the riprap and providing shade to the water’'s edge. The live
stakes may sprout new veins and eventually grow through the upper portions of the riprap.
Finaly, severa large diameter logs will be installed in a horizontal orientation in conjunction
with the riprap to soften the appearance of the riprap face and create a haven for fish species.
Appropriate WDFW guidance documents were referenced.

It was specified that the work may only occur between November 1 and February 28 of any
calendar year.

Bergmann Associates modified the design drawings and technical specifications to incorporate the
WDFW comments in July of 2005. Upon modification of the drawings and specifications, Bergmann
submitted the design to the City of Vancouver to obtain a grading permit. In September and October of
2005, Bergmann prepared response letters addressed to WDFW providing additional information and
clarification of responses to specific comments. On October 5, 2005, representatives of WDFW visited
the site to observe the shoreline conditions. On October 17, 2005, the WDFW approved the BE
addendum. A copy of the approval letter and the construction drawings attached to the BE addendum are
provided in Attachment F.

In May of 2006, the City of Vancouver requested final drawings and specifications for construction. In
July of 2006, the city provided the grading permit. Copies of the drawing request and final grading
approval are aso included in Attachment F.

The shoreline upon which the riprap will be installed was recently deeded by Alcoa to the WDNR, and
appropriate agency approvals and permission to access the property were required prior to work. Before
these approvals were obtained, it was determined by Alcoa that construction could not be performed and
completed in time for planting of live stakes, which are to occur in January. A decision was made to
postpone construction of the riprap toe and key and reschedule for November of 2006.

In July of 2006, Alcoa re-issued bid documents to selected contractors to solicit bids to perform the work.
In August, Alcoa awarded the contract for shoreline repairs to Soggy Bottoms of Colville, Washington.

6.2 CONSTRUCTION

Construction of the revetment repairs began on October 2, 2006. Soggy Bottoms mobilized a hydraulic
excavator to first create an access ramp from the former location of the South Bank Area of Concern to
the shoreline, then to excavate the shoreline soils for the purpose of creating the bench into which riprap
would be placed. The soils generated by excavation were stockpiled at the waters edge, to create a
temporary berm that reduced drainage into the bench area.

Upon completed excavation of the bench, the larger stones contained within the riprap (stone diameters of
24-inches) were segregated from the riprap stockpile and placed in one uniform layer within the bench, to
create a base foundation for equipment movement. This task was deemed necessary as the excavation
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near or below the water elevation of the Columbia River resulted in soft subgrade conditions. A layer of
filter fabric was placed prior to riprap stone installation and any refractory brick excavated was
segregated and removed. Approximately 50 tons of minus 10-inch stone was spread over the large riprap
to create arelatively smooth surface for the front end loader to place the remaining riprap.

In conjunction with the placement of the large riprap stone, seven (7) root wads were installed at the base
of the excavation, in accordance with the request of the WDFW. The root wads were spaced on 50 feet
centers and anchored in their location with two concrete ecology blocks. Each block weighed
approximately 4000 pounds and was installed on either side of the rootwad. The blocks were secured to
the rootwad at two locations with heavy duty wire rope.

The remaining riprap was installed on the shoreline using afront end loader. The riprap stockpiled at the
former location of the South Bank Area of Concern was hauled down the access ramp and across the
temporary riprap road to the extreme east end of the repair area, where the riprap was dumped and shaped
to conform to the cross-sections presented on the proposed drawings. After the riprap was shaped, the
soils associated with the temporary berm were re-excavated and cast over the riprap, to create a * soft’
appearance, per the request of WDFW. Following completion of the toe repairs, the temporary access
road up the slope was reclaimed. The shoreline repair work was completed on October 18, 2006.

On January 29, 2007, the planting of the live stakes/willows commenced. The live stakes were installed
on 24-inch centers across the entire 600 feet length of riprap repairs. The stakes were installed through
the lowest exposed opening of the Armorflex revetment block in a nearly horizontal direction, so that
upon maturation, would extend over the riprap. The approximate elevation of these live stakes varies
from 6 ft. to 7 ft. AMSL. Thiswork was completed on January 31, 2007. On February 1, 2007, the City
of Vancouver conducted a final inspection of the shoreline work. A copy of the inspection report
approving the shoreline work is included in Attachment F.

Photographs of the shoreline repair activities are presented in Appendix J and as-built drawings are
presented in Attachment C.
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7.0 SUMMARY

Bergmann Associates provided technical consulting and construction quality assurance services during
the Remediation of North and North 2 Landfills and East Landfill Cap Construction Project (East Landfill
Project) at the Former Vancouver Operations (Site) in Vancouver, Washington. Services provided by
Alcoa and CH2M Hill on-site staff included the management and quality control monitoring of the
following: sampling activities at the South Bank Area of Concern and at the North and North 2 landfill,
installation of geosynthetics associated with the Engineered Barrier at the East Landfill, excavation of the
North and North 2 Landfills, grading and fill placement activities at the East Landfill, the shoreline
embankment and excavation activities at the South Bank Area of Concern and the riprap repairs along the
toe of the embankment adjacent to the Columbia River. Offsite analytical and geotechnical testing during
all quality control inspection activities was performed by CH2M Hill. The results of the quality assurance
activities undertaken by Bergmann Associates and a review of the data collected during quality control
activities described in this Report indicate that the construction of the East Landfill Project was performed
in accordance with the documents discussed in Section 3.0 of this Report and AO Number DE 03 TCPIS-
5737, established by WDOE.
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APPENDIX A

AGREED ORDER AND INTERIM ACTION
WORK PLAN FOR THE EAST LANDFILL SITE

REMEDIATION OF NORTH AND NORTH 2 LANDFILLS

AND EAST LANDFILL CAP CONSTRUCTION PROJECT

FORMER VANCOUVER OPERATIONS
VANCOUVER, WASHINGTON

FEBRUARY, 2006



STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

~ P.O. Box 47600 * Olympia, Washington 98504-7600
(360) 407-6000 * TDD Only (Hearing Impaired) (360) 407-6006

September 16, 2003

Mr. Mark Stiffler

Alcoa

201 Isabella St

Pittsburgh, PA 15212-5858

Dear Mr. Stiffler:

Enclosed is the original Agreed Order (DE 03 TCPIS-5737) for the interim remedial action
at the East Landfill Site in Vancouver, Washington. Could you please have the proper
signature affixed to the signature page of the document and return it to the Industrial

Section for final signature. The Department will mail you the complete document after
signature. -

If you have any que_stic;ns cdncerning the Agreed Order, please call or email me at the

Department of Ecology (360) 407-6949 or psky461@ecy.wa.gov.

A

Sincerely,

s S

Paul Skyilingstad
Industrial Section

PES:

Enclosure.




STATE OF WASHINGTON

5701 NORTHWEST RIVER ROAD
VANCOUVER, WASHINGTON

DEPARTMENT OF ECOLOGY
In the Matter of Remedial Action by: )
) MODEL
) AGREED ORDER
ALCOA INC.(f/k/a ALUMINUM COMPANY )
OF AMERICA) ) No.DE 03 TCPIS-5737
VANCOUVER WORKS )
)
)

TO:  Mr. Mark Stiffler
Alcoa Inc.
201 Isabella St.
Pittsburgh, PA 15212-5858

L
. Jurisdiction

This Agreed Order ("Order") is issued pursuant to the authority of RCW
70.105D.050(1).

IL

Findings of Fact

Ecology makes the following Findings of Fact, without admission of such facts by

Alcoa Inc., f/k/a/ Aluminum Company of America, (Alcoa).

1. Alcoa owned and operated a primary aluminum smelter and fabrication
facility in Vancouver, Washington for approximately 45 years. | |

2. While Alcoa has sold or discontinued all operations and divested much of
the property owned by the Company in Vancouver since 1987, Alcoa currently owns three
landfill areas on the former aluminum smelter property. These landfill areas are known as
the East Landfill, the North Landfill, and the North 2 Landfill, and are located in Clark

County on the north bank of the Columbia River approximately three miles northwest of
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downtown Vancouver, Washington. The East Landfill southern boﬁndary is the Columbia
River. Alcoa also currently owns-the land generally located to the south and southwest of
the East Landfill area, including the bank of the Columbia River and the land located
alongside a Clark County Public Utilities (CPU) outfall line, (hereinafter “South Bank” or
“South Bank Area™). In additibn, Alcoa owns a portion of “wetted tidelandé,” located along
the river border of the former smelter property.

3. The entire eastern portion of the smelter complex was filled in the early
1940’s with dredge sands from the Columbia River. The East Landfill was formed by the
filling of a 15 to 20 foot deep, drainage valley which emptied into the Columbia River.

4. Alcoa filled the valley with carbon bake oven furnace brick, scrap
alurmnum alumina, steel wire and miscellaneous volumes of solid and industrial wastes.
These wastes contam volatile organic compounds (primarily trichloroethylene-TCE),
polynuclear aromatic hydrocarbons (PAHs), polychlorinated biphenyls, and petroleum
hydrocarbons.Alcoa also filled two other smaller areas known as North and North 2
Landfills with similar industrial waste.

5. In late 1990, under an Ecology order (DE90-1053), Alcoa initiated a
remedial investigation (RD) to determine the source of TCE found in water wells serving the
VANALCO (Evergreenj aluminum facility. Existing ground water monitoring wells were
sampled for TCE and a review of historical waste handling practices at the smelter were
reviewed. The RI revealed ‘two potential sources of the TCE contamination, the East
Landfill and the North Landfill. Since that time, Alcoa has conducted numerous studies to
characterize these landfills. During the investigations two other areas impacted with PCBs,
- PAHSs, metals, and hydrocarbons were identified to the north of the East Landfill. These

areas were identified as the North 2 Landfill and the Northeast Parcel.
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6. In 1997, the Northeast Parcel Site was remediated under Ecology Agreed
Order DE97 TC-I032 to facilitate the sale of the property to Clark County. The scope of
the Northeast Parcel Site remediation included excavation and off-site disposal of 3,902 yd®
of PCB impacted soil and the excavation of 17,105 yd® of PAH impacted soil with
placement of this material into the East Landfill. The Northeast Parcel PAH soils were
placed in a selected area within the East Landfill, called the Temporary Storage Area, and
covered with 12-inches of certified clean fill. Under the terms of this Agreed Order and
Interim Action Work Plan, the Temporary Storage Area will be closed with an Engineered
Barrier in conjunction with the East Landfill, and the Agreed Order for this interim action
will supercede Agreed Order DE97 TC-I032 with respect to the Temporary Storage Area.

7. Also in 1997, PCBs were discovered in three Columbia River sediment
samples collected by the Clark County Public Utility (CPU) as part of the NPDES
permitting requirements for a non-contact cooling water discharge installed approximately
300 feet west of the East Landfill. Alcoa initiated a soil and ground water investigation of
the entire bank/shore of the East Landfill. This work indicates that the East Landfill is not
the primary source of the PCBS in the Columbia River sediments. An area of elevated
PCBs in soil was discovered on the river bank to the south and southwest of the East
Landfill area, adjacent to the CPU outfall line. This is thought to be the major source of the
PCB contamination found in the Columbia River adjacent to the cooling water discharge.

8. The ‘soil conditions at the East, North, and North 2 Landfills were analyzed
for volatile organic compounds (VOCs), ‘inorganics (metals), polychlorinated biphenyls
(PCBs), semi volatile organic compounds (SVOCs), total petroleum hydrocarbons (TPH),
and pH. Volatile organic analytical results indicated the presence of trichloroéthene (TCE),
vinyl chloride, tetrachloroethene (PCE), 1,1-dichloroethene, cis-1,2-dichloroethene, trans-

1,2-dichloroethene, 1,2-dichloroethene (DCE), 1,1,1-trichloroethane, 1,1,2-trichloroethane,
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methylene chloride, and chloroform. Inorganic compounds that were detected include
cyanide, fluoride, arsenic, and lead. Specific aroclor compounds detected from the PCB
analysis include aroclor 1242, aroclor 1248, and aroclor 1254.  Semivolatile organic
compounds mainly include polynuclear aromatic hydrocarbons (PAHs). Specific SVOCs
include carbazole, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)pyrene, benzo(b)fluoranthene, benzo(k)ﬂuoranthene, chrysene,
dibenzo('a,h)anthracene,.dibenzofuran, fluoranthene, fluorene, indeno( 1,2,3-cd)pyrene, and
pyrene.  Total petroleum hydrocarbons are associated with heavy oil compounds.

Detections of pH in éoil ranged from 5.78 to 8.99.

9. The East Landfill area is a well-defined area that contains approximately

150,000 yd® of waste materials. An estimated 53,000 yd®> of this material has
concentrations of TCE, PAHs, and PCBs that exceéd the MTCA Method A Industrial
cleanup standards. A portion of the PAH waste that exceeds MTCA A Industrial standards
would be considered dangerous waste under Washington State dangerous waste regulations
if it were moved out of thé landfill complex. A

10.  As part of the Northeast Parcel remediation, approximately 17,000 yd° of
PAH impacted soil was placed adjacent to the East Landfill in an area designated as the
Temporary Storage Area. This material contains PAHs above the MTCA A cleanup level
but below dangerous waste designation limits.

11.  The North Landfill contains approximately 15,000 yd®> of material that
exceeds the MTCA Method A Industrial Cleanup levels for either PCBs or PAHs.
Although this area was suspected to be the source of the TCE contamination in

groundwater, only 2 of the 6 soil samples contained detectable concentrations of TCE and

both detections were below the MTCA Method A Industrial standa_rggﬂ::(iOB ppm.;
/W—— E

ettt
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12. " The North 2 Landfill is similar to the North Landfill in that chemicals
identified were predominantly PAHs and PCBs. An estimated 10,000 yd* of material

exceeding MTCA Industrial cleanup levels for one or more of these chemicals is contained

in the North 2 Landfill.

13. PCBs found in soils in the South Bank Area adjacent to the East Landfill
were below the MTCA Method A industrial cleanup level. However, the South Bank Area
near the PUD outfall includes approximately 2,500 yd® of soil impacted with PCBs at
concentrations above the MTCA Method A Industrial cleanup level. This material is
localized around the location of the CPU outfall to a depth of approximately 15 feet.
Adjacent to and further down stream from the CPU outfall the sediments of the Columbia
River are contaminated with PCBs.

14. The Site is situated on the flood plain of the nearby Columbia River. The
hydrogeology of the area has been characterized by numerous borings in the vicinity of the
three landfills. The ground water system in the area can be divided into four general
hydrogeologic units: the shallow zone, the intermediate zone, the deep zone, and the
aquifer zone. The predominant ground water flow direction beneath the Site is toward the
- Columbia River in the deeper hydrogeologic units. The shallow zone consists of dredged
sand placed on the Site during the late 1940s and early 1950s. A perched water table is.
located in the shallow zone during the wetter months of the year. The direction of the
movement of water in the saturated portions of the shallow zone beneath the Site varies
with the time of year and the amount of precipitation. The intermediate zone consists of
sandy silt with clay lenses. The deep zone consists of fine to medium sand while the
aquifer zone consists of sandy gravel.

15. There are currently 19 ground water monitoring wells located on or near the

East Landfill area, installed for specific investigation purposes between the early 1980s and
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the present. Four of the 25 wells are in the shallow zone, six of the wells are installed in
the intermediate zone, eight are installed in the deep zone, and one is installed in the aquifer
zone. The intermediate zone acts as a semi-confining layer. |

16. Historic ground water samples collected from monitoring wells near the East
Landfill area were analyzed for VOCs and SVOCs. Né samples were analyzed for PCBs,
inorganics, TPH or pH. VOC detections include TCE, DCE, 1-1 dichloroethene,
cis-1,2-dichloroethene, trans-1,2-dichloroethene, methylene chloride, 1,1,1-trichloroethane,
and vinyl chloride. SVOC detections include benzo(a)anthracene, benzo(a)pyrene,
» benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene.

17. Site investigations have documented that ground water contamination
originating from the East Landfill Area exists in the shallow, intermediate, and deep zones.
Analytical results indicate that TCE and its degradation products and PAHs exist at levels

above MTCA Method A (5 ug/l ~ TCE, 0.1 ug/l — PAHs). Levels of TCE above the
[—— B I

drinking water standard (200 ug/l) are found in one aquifer production well which serves
the VANALCO Smelter. |

18. On September 12, 2003 Ecology published a draft Interim Action Work Plan,.
which is attached to this Agreed Order as Exhibit B. The selected interim action consists of
consolidating the waste from the three landfill areas and the South Bank into one landfill
area, the East Landfill; capping the East Landfill with a RCRA Subpart C dangerous waste
double lined cover; executing stabilization and protection measures on the river bank, and
conducting ground water and engineered cap monitoring. The remedial action performed
under the Interim Action Work Plan is designed to be consistent with the final clean—ub of
the Site. Final cleanup of the East Landfill Site, including cleanup of impacted Columbia

River sediments, will occur in the future under a Consent Decree.
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1.

Ecology Determinations

1. Alcoa is a former "owner or operator" and a current owner as defined at
RCW 70.105D.020(12) of a "facility" as defined in RCW 70.105D.020(4). As defined in
RCW 70.105D.040(1)(c), Alcoa formerly “owned or possessed” a hazardous substance and
“arranged for disposal” at the facility. Alcoa is also a “generator” as described in RCW
70.105D.040(1)(c), of a hazardous waste which was disposed of, or has dtherwise come to
be located at, the “facﬂity;”

2. The facility is known as the East Landfill Site (“Site”) and is located at 5701
Northwest Lower River Road, Vancouver, Washington. The Site, as further described in
Exhibit A, includes the areas known as the North, North 2 and East landfill areas. The Site
also includés areaé of contamination located along the CPU outfall pipe and the Columbia
River bank to the south and‘ southwest of the East landfill area (the “South Bank Area” or
“South Bank”), the éxtent of the contaminated groundwater plume underlying the Site, arAld‘
adjacent impacted river sediments, as shown in . Exhibit A-1 and A-2.

3. The substances found at the facility as described above are "hazardous
substancés" as defined at RCW 70.10'5D.O20(7)._

4. Based on the presence of these hazardous substances at the facility and all
factors known to the Department, there is a release or threatened release of hazardous
substances from the facility, as defined at RCW 70.105D.020(20).

5. By letter dated November 13, 1996, Ecology notified Alcoa of its status as a
"potentially liable person” under RCW 70.105D.040 after notice and opportunity for
comment. Alcoa did not object to Ecology’s proposed finding within the thirty (30) days
provided by law. By letter-dated December 16, 1996, Ecology notified Alcoa of its

 determination that Alcoa is a PLP.
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6. Pursuant to RCW 70.105D.030(1) and 70.105D.050, the Department may
require potentially liable persons to investigate or conduct other remedial actions with
respect to the release or threatened release of hazardous substances, whenever it believes
such action to be in the public interest.

7. Based on the foregoing facts, Ecology believes the remedial action reqhired
by this Order is in the public interest.

Iv.
Work to be Performed

Based on the foregoing Facts and Determinations, it is hereby ordered that Alcoa
~ take the following remedial actions and that these actions be conducted in accordance with
Chapter 173-340 WAC unless otherwise specifically provided for herein.
A. The Scope of Work. Alcoa, through its contractor and subcontractor as

necessary, shall accomplish the following work at the Site:

1. Execute the interim action as provided for in the Interim Action
Work Plan, attached as Exhibit B. The Interim Action Work Plan is herein incorporated by
reference and provides an integral and enforceable part of this Agreed Order.

2. Obtain any and all state, federal or local permits required by

applicable law before work on-site can continue.

3. Prepare a Site health and safety plan in accordance with the most
recent OSHA, WISHA rules and their implementing regulations.

4, Develop for approval, a soil sampling and analysis plan that meets
the requirement of WAC 173-304-820. The Sampling and Analysis Plan (SAP) shall
describe the methods and analytical procedures to analyze soil samples and the plan shall
include justification for location and frequency of sampling. The SAP shall specify

procedures that ensure sample collection, handling, and analysis will result in data of
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sufficient quality to plan and evaluate the scope and nature of the remedial actions at the

Site. — At

P —-—\T\\.

__/—5—'” - Submit for approval by Ecology a ground wate—r~ fffit“onng zirid CEE/
,,,,v-f'm/ai;lit;lance plan for the East Landfill Site{. The ground water monitoring plan shall %

contain a description of the location and construction of the monitoring wells, and a

sampling and analysis plan that meets the requirements of WAC 173-340-820 and WAC
173-340-830. The plan shall also provide that all analyses of soil and water performed
pursuant to this Agreed Order be conducted by a laboratory accredited under chapter

173-50 WAC. The plan shall describe the sample frequency of each Analyte at each well.

—————. .,

g,f‘\::i;:llheﬂc*anMncﬁe plan will discuss methods used to inspect and mainta

in the cap and——==-

f 4

L’_The'ﬂ'lt’f‘%liwnlsystem. — o
6. Submit to Ecology for approval a project completion report that

includes final “as built” drawings. Submit report 270 days after the installation of the East
Landfill cover.

B. Schedule. The schedule for implementation of the Scope of Work is
attached as Exhibit \C, is herein incorporated by reference, and provides an integral and -
enforceable part of tﬁis Agreed Order.

V.

Terms and Conditions of Order

1. Definitions. Unless otherwise specified, the definitions set forth in Chapter

70.105D RCW and Chapter 173-340 WAC shall contro] the meanings of the terms used in
this Order. |

2. Public Notices. RCW 70.105D.030(2)(a) requires that, at a minimum, this

Order be subject to concurrent public notice. Ecology shall be responsible for providing
such public notice and reserves the right to modify or withdraw any provisions of this Order
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should public comment disclose facts or considerations which indicate to Ecology that the

Order is inadequate or improper in any respect.

3. Remedial Action Costs. Alcoa shall pay to Ecology costs incurred by
Ecology pursuant to this Order. These costs shall include work performed by Ecology or its
contractors for investigations, remedial actions, and Order preparation, oversight and
administration. Ecology costs shall include costs of direct activities and support costs of
direct activities as defined in WAC 173-340-550(2). Alcoa shall pay the required amount
within 90 days of receiving from Ecology an itemized statement of costs that includes a
summary of costs incurred, an identification of involved staff, and the amount of time spent
by involved staff members on the project. A general description of work performed will be
provided upon request. Itemized statements shall be prepared quarterly. Failure to pay

Ecology’s costs within 90 days of receipt of the itemized statement of costs will result in

interest charges.

4. Designated Project Coordinators. The project coordinator for Ecology is:
Name: Paul Skyllingstad
Address: Industrial Section

Department of Ecology

P.O. Box 47706

Olympia, WA 98504-7706
The project coordinator for Alcoa is:

Name Mark Stiffler

Address Alcoa Inc.
201 Isabella Street
Pittsburgh, PA 15212-5858
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The project coordinator(s) shall be responsible for overseeing the implementation of this
Order. To the maximum extent ‘possible, communications between Ecology and Alcoa, and
élI documents, including reports, approvals, and other correspondence concerning the
activities performed pursuant to the terms and conditions of this Order, shall be directed
through the project coordinator(s). Should Ecology or Alcoa change project coordinator(s),
written notification shall be provided to Ecology or Alcoa at least ten (10) calendar days
prior to the change.

5. Performance. All work performed pursuant to this Order shall be under the
direction and supervision, as necessary, of a professional engineer or hydrogeologist, or
similar expert, with appropriate training, experience and expertise in hazardous waste site
investigation and cleanup. Alcoa shall notify Ecology as to the identity of such engineer(s)
or hydrogeologist(s), and of any contractors and subcontractors to be used in carrying out
the terms of this Order, in advance of their involvement at the Site. Alcoa shall provide a
copy of this Order to all agents, contractors and subcontractors retained to perform work
required by this Order and shall ensure that all work undertaken by such agents, contractors
and subcontractors will be in compliance with this Order.

Except where necessary to abate an emergency situation, Alcoa shall not perform
any remedial actions at'. the East Landfill Site outside that required by this Order unless
Ecology concurs, in writing, with such additional remedial actions.

The “construction” to be performed on the Site will be under the supervision of a
professional engineer registered in Washington.

6. Access. Ecology or any Ecology authorized representative shall have the
authority to enter and freely move about the Site at all reasonable times for the purposes of,
inter alia: inspecting records, operation logs, and contracts related to the work beirig

performed pursuant to this Order; reviewing the progress in carrying out the terms of this
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Order; conducting such tests or collecting samples as Ecology or the project coordinator
may deem necessary; using a camera, sound recording, or other documentary type
equipment to record work done pursuant to this Order; and verifying the data submitted to
Ecology by Alcoa. By signing this Agreed Order, Alcoa agrees that this Order constitutes
reasonable notice of access, and agrees to allow access to the Site at all reasonable times for
purposes of overseeing work performed under this Order. Ecology shall allow spllit or
replicate samples to be taken by Alcoa during an inspection uhless doing so interferes with
Ecology's sampling. Alcoa shall allow split or replicate samples to be taken ‘by Ecology

and shall provide seven (7) days notice before any sampling activity.

7. Public Participation.  Alcoa shall prepare and/or update a public

participation plan for the site. Ecology shall maintain the responsibility for public

participation at the site. Alcoa shall help coordinate and implement public participation for

the site.

8. Retention of Records. Alcoa shall preserve in a readily retrievable fashion,
during the pendency of this Order and for ten (10) years from the date of completion of the
work performed pursuant to this Order, all records, reports, documents, and underlying data
in its possession relevant to this Order. Should any portion of the work performed
hereunder be undertaken through contractors or agents of Alcoa, then Alcoa agrees to
include in their contract with such cont‘ra‘ctors Or agents a record retention requirement

meeting the terms of this paragraph.

9. - Dispute Resolution. Alcoa may request Ecology to resolve disputes which

may arise during the implementation of this Order. Such request shall be in writing and

directed to the signatory, or his/her successor(s), to this Order. Ecology resolution of the

~ dispute shall be binding and final. Alcoa is not relieved of any requirement of this Order
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during the pendency of the dispute and remains responsible for timely compliance with the

terms of the Order unless otherwise provided by Ecology in writing.

10. Reservation of Rights/No Settlement. This Agreed Order is not a

settlement under Chapter 70.105D RCW. Ecology's signature on this Order in no way
constitutes a covenant not to sue or a compromise of any Ecology rights or authority.
Ecology will not, however, bring an action against Alcoa to recover remedial action costs
paid to and received by Ecology under this Agreed Order. In addition, Ecology will not
take additional enforcement actions against Alcoa to require those remedial actions
required by this Agreed Order, provided Alcoa complies with this Agreed Order.

Ecology reserves the right, however, to require additional remedial actions at the
Site should it deem such actions necessary.

Ecology also reserves all rights regarding the i injury to, destruction of, or Ioss of
natural resources resulting from the releases or threatened releases of hazardous substances
from the East Landfill Site.

In the event Ecology determines that conditions at the Site are 'creating or have the
potential to create a danger to the health or welfare of the people on the Site or in the
surrounding area or to the environment, Ecology may order Alcoa to stop further
implementation of this Order for such period of time as needed to abate the danger.

11.  Transference of Property.  No voluntary conveyance or relinquishment of

title, easement, leasehold, or other interest in any portion of the Site shall be consummated

by Alcoa without provision for continued implementation of all requirements of this Order

and implementation of any remedial actions found to be necessary as a result of this Order.
Prior to transfer of any legal or equitable interest Alcoa may have in the site or any

portions thereof, Alcoa shall serve a copy of this Order upon any prospective purchaser,
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lessee, transferee, assignee, or other successor in such interest. At least thirty (30) days
prior to finalization of any transfer, Alcoa shall notify Ecology of the contemplated transfer.

, 12 Compliance with Other Applicable Laws.

A. All actions carried out by Alcoa pursuant to this Order shall be done in
accordance - with all applicable federal, state, and local requirements, including
requirements to obtain necessary permits, except as provided in paragraph B of this section.

B. Pursuant to RCW 70.105D.090(1), the substantive requirements of
chaptefs 70.94, 70.95, 70.105, 75.20, 90.48, and 90.58 RCW and of any laws requiring or
authorizing local government permits or approvals for the remedial action under this Order
that are known to be applicable at the time of issuance of the Order have been included in
the Interim Action Work Plan, Attachment B, and are binding and enforceable requirements
of the Order.

Alcoa has a continuing obligation to determine whether additional permits
or approvals addressed in RCW 70.»105D.09(>)(1) would otherwise be required for the
remedial action under this Order. In the event Alcoa determines that additional permits or
approvals addressed in RCW 70. 105D.090(1) would otherwise be required for the remedial
action under this Order, it shall promptly notify Ecology of this determination. Ecology
shall determine whether Ecology or Alcoa shall be responsible to contact the appropriate
state and/or local agencies. If Ecology so requires, Alcoa shall promptly consult with the
appropriate state and/or local agencies and provide Ecology with written documentation _
from those agencies of the substantive requirements those agencies believe are applicable to
the remedial action. Ecology shall make the final determination on the additional
substantive requirements that must be met by Alcoa and on how Alcoa must meet those
requirements. Ecology shall inform Alcoa in Writing of these requirements. Once

established by Ecology, the additional requirements shall be enforceable requirements of
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this Order. Alcoa shall not begin or continue the remedial action potentially subject to the
additional requirements until Ecology makes its final determination.

Ecology shall ensure that notice and opportunity for comment is provided to
the public and approprlate agencies prior to establishing the substantive requirements under
this section.

C. Pursuant to RCW 70.105D.090(2), in the event Ecology determines that
the exemption from complying with the procedural requirements of the laws referenced in
RCW 70.105D.090(1) would result in the loss of approval from a federal agency which is
necessary for the state to administer any federal law, the exemption shall not apply and
Alcoa shall comply with both the procedural ‘and substantive requirements of the laws
referenced in RCW 70. 105D.090(1), including any requirements to obtain permits,

VL

Satisfaction of this Order

The provisions of this Order shall be deemed satisfied upon Alcoa's receipt of
written notification from Ecology that Alcoa has completed the remedial activity required
by this Order, as amended by any modifications, and that all other provisions of this Agreed
Order have been complied with.

VIL
Enforcement

1. Pursuant to RCW 70. 105D.050, this Order may be enforced as follows:

A. The Attorney General may bring an action to enforce this Order in a
state or federal court.
B. The Attorney General may seek, by filing an action, if necessary, to

Iecover amounts spent by Ecology for investigative and remedial actions and orders related

to the Site.
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C. In the event Alcoa refuses, without sufficient cause, to comply with
any term of this Order, Alcoa will be liable for-
(H up to three times the amount of any &o’sts incurred by the
state of Washington as a result of its refusal to comply; and
(2) civil penalties of up to $25,000 pér day for each day it refuses
to comply.
D. This Order is not appealable to the Washington Pollution Control Hearings

Board. This Order may be reviewed only as provided under Section 6 of Chapter 70.105D

- RCW.

Effective date of this Order:

ALCOA INC. STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
By:

Mr. Robert Bear ‘ Ms. Carol Kraege, P.E.

Director Remedial Operations - Industrial Section Manager

Solid Waste and Financial Assistance Program
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Executive Summary

EXECUTIVE SUMMARY

Alcoa Inc. (Alcoa) owned and operated a primary aluminum smelting and fabrication facility in
Vancouver, Washington for approximately 45 years, until 1985. While Alcoa has sold or discontinued all
_ operations and divested much of the property owned by the Company in Vancouver since 1987, Alcoa
currently owns the land areas associated with the East Landfill Site that are the subject of this Interim
Action. The East Landfill Site consists of the East Landfill, North Landfill, and North?2 Landfill areas, the

area along an outfall pipe and a portion of the Columbia River bank to the south and southwest of the East

Landfill (“South Bank Area of Concern” or “South Bank™), the extent of the contaminated groundwater

plume underlying these areas, and adjacent impacted river sediments, as shown in Figure 2-1 and 2-2,
supra. All three landfills were used to dispose a variety of industrial wastes during Alcoa’s operation of
the Vancouver Plant. Under this Work Plan, Alcoa will perform an interim action to consolidate
contaminated soils at the Fast Landfill Site. Excavation of soils in the North Landfill, North?2 Landfill,
and the South Bank with contaminant concentrations above remediation levels set forth in this Work Plan
will be excavated, placed in the East Landfill, and capped. In addition, protective measures will be taken

to stabilize the shoreline and protect the Columbia River from contamination from the landfill areas.

Since 1990, Alcoa has worked with the Washington Department of Ecology (Ecology) to determine the
nature and extent of contamination within or resulting from the operation of the landfills and to select a
remedial measure(s) that would effectively address this contamination under the Model Toxics Control
Act (MTCA). A Remedial Investigation (RI) consisting of soil and ground water investigations was
performed and the East Landfill area was found to contain wastes consisting of construction debris (e.g.

furnace brick), off-spec product (e. g. scrap steel wire), wastes containing volatile and semi-volatile
organic chemicals and petroleum hydrocarbons.

In 1994, Alcoa performed a Feasibility Study (FS) to identify the optimum remedial solution for the East
Landfill area and for the 1.5-acre area known as the North Landfill. A total of eight remedial alternatives,
- consisting of a variety of containment, excavation, on and off site treatment and on and off site disposal
were evaluated in this study.  Subsequent to the completion of the feasibility study, Alcoa internally
performed a similar analysis of the 1-acre area known as the North 2 Landfill. Given the proximity of the
East, North and North 2 Landfills to each other, the large volume of material in the Eas_t Landfill, and the
relatively small volume of materials in the North and North 2 landfills compared to the volume in the East
Landfill, Alcoa selected a remedy that consolidates and contains impacted soils on-site. Specifically, to
remediate the upland portion of the Site Alcoa intends to excavate materials exceeding MTCA Method A
Industrial levels in the North and North 2 Landfills and the South Bank, and consolidate them into the
East Landfill prior to closing the East Landfill with an Engineered Barrier system consisting of a landfill
cover and river bank armoring. The remedial action performed under this Work Plan is designed to be
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Executive Summary

consistent with the final cleanup of the Site. Cleanup of the adjacent impacted Columbia River sediments
will be conducted in the future under a Consent Decree as part of a final cleanup action for the Site.

In September of 1997, Alcoa successfully implemented consolidation technology when it excavated
17,100 cubic yards of soil with elevated levels of polynuclear aromatic hydrocarbons (PAHs) from a 2.3- .
acre site known as the Northeast Parcel Site, located adjacent to the East Landfill Site. Under Agreed
Order DE 97 TC-1032, the Northeast Parcel PAH soils were placed in a selected area within the East
Landfill, called the Temporary Storage Area and covered with 12-inches of certified clean fill. Under this

Work Plan issued by Ecology and Alcoa, the Temporary Storage Area will be closed with an Engineered
Barrier, in conjunction with the East Landfill.

The East Landfill is situated immediately adjacent to the shoreline of the Columbia River near River Mile
103.4. Landfill waste is exposed in the shoreline of the river. Accordingly, the existing shoreline must be
stabilized and covered to support the construction of the Engineered Barrier system, to prevent erosion
from typical river flow velocities and wave action from the high volume of shipping traffic in the area. A
Joint Aquatic Resources Permit Application (JARPA) document has been submitted to obtain all
necessary permits required to perform the shoreline stabilization component of the landfill closure.
Ecology has provided significant input into the closure design and has tentatively approved the approach
to closure, pending permit appfovéls. Alcoa received approval from the U. S. Army Corps of Engineers
via a Corps 404 Permit (2002-2-01 106) on June 26, 2002, and also received approval from the
Washington Department of Fish and Wildlife through the issuance of a Hydraulic Project Approval.
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Summary of Site Conditions

1.0 INTRODUCTION
ThlS document presents the Interim Action Work Plan (Work Plan) for the East Landfill Site (“Site”)

at the former Vancouver Operations in Vancouver, Washmgton The East Landfill Site consists of
the East Landfill, North Landfill, and North2 Landfill areas, the area along an outfall pipe and a
portion of the Columbia River bank to the south and southwest of the East Landfill (“South Bank
Area of Concern” or “South Bank™), the extent of the contaminated groundwater plume underlying
these areas, and adjacent impacted river sediments, as shown in Figure 2-1 and 2-2.

Under this Work Plan, Alcoa will perform an interim action to consolidate contaminated soils at the
East Landfill Site. The Interim Action Work Plan provides a general description of the proposed
interim remedial action, and sets forth remediation levels applicable to the action. It has been
prepared by Alcoa Inc. (Alcoa), and reviewed and commented on by Ecology to satisfy the
requirements of the Model Toxics Control Cleanup Act (MTCA) administered by the Department of

Ecology (Ecology) under Chapter 173-340-360 WAC. The remedial action (RA) selected for the Site
will occur under an Agreed Order signed by both Ecology and Alcoa.

1.1 Purpose
The purpose of the Interim Action Work Plan is to:

* Describe the Site, including a summary of its history and extent of contamination;
¢ Identify the specific remediation levels that will be applied

® Identify and describe the remedial action (RA) alternative selected for the Site;
* Present the schedule for implementing the interim action;

¢ Discuss applicable state and federal laws for the proposed interim action
Followirig this Introduction, the Interim Action Work Plan is organized as follows:

Section 2.0 summarizes Site conditions, including Site location and history, existing geology and

hydrogeology, an overview of intrusive investigations, the nature and extent of contamination and
exposure pathways.

Section 3.0 summarizes remediation levels to be applied under the interim action, including the

contaminants to be addressed and their concentrations, the media to be remediated and the
apphcable laws and regulations.

Section 4.0 provides a detailed discussion of the proposed interim action
Section 5.0 discusses the soil and groundwater monitoring to be performed.
Section 6.0 provides the justification for the selected alternative, and

Section 7.0 provides the schedule for the interim action.
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Summary of Site Conditions

20 SUMMARY OF SITE CONDITIONS

The following section provides a Site background and discusses the nature and extent of
contamination at the Site. Exposure pathways identified for the Site are also briefly described. An
extensive number of diverse investigative activities have been conducted by Alcoa at the Site and the
significant amount of information obtained from the activities has been documented in various
reports. The investigations were performed and reports prepared in coordination with the Washington
Department of Ecology (Ecology) using a MTCA agreed order (DE90-1053). For the purposes of
this Work Plan, the discussion of the investigative activities, the data obtained and conclusions and
recommendations are summarized; and the document providing detailed inform
2.1  Site Location ‘

ation is referenced.

The upland portion of the Site is located in Clark County and in the City of Vancouver, on the
north bank of the Columbia River, approximately three miles northwest of downtown Vancouver,
Washington. The project is located in both the NE Y% of Section 20, T2N, R1E and the NW Y4 of
Section 20, T2N, R1E near river mile 103.4 along the Columbia River. '

Alcoa has retained ownership of certain parcels of smelter property. One of these parcelsis 11.7
acres in size and contains a 4.9-acre area known as the East Landfill and a 0.75-acre area known
as the Temporary Storage Area. Two additional parcels include a 1.5-acre parcel known as the
North Landfill, and 1-acre parcel known as the North 2 Landfill. Figure 2-1 shows the East
Landfill Site, including the East Landfill, North Landfill, and North 2 Landfill areas, the South

Bank Area of Concern, and contaminated Columbia River sediments, in relation to the other
smelter properties. ' ’

The East Landfill is bounded to the south by the Columbia River, to the east by property occupied
by the Port of Vancouver, to the north by property occupied by Clark County and to the west by
property occupied by the former Vancouver Operations now known as Evergreen Aluminum.
The East Landfill is formerly a series of 15 to 20 foot deep areas, which emptied into the
Columbia River. Early airphotos show a small stream drainage along the Columbia River flood
plain. Alcoa filled the narrow area and some of the flood plain with carbon bake oven furnace

brick, aluminum and steel wire and miscellaneous small volumes of solid and industrial wastes.

The North Landfill is located approximately 600 feet northwest of the East Landfill. It is
bounded to the east by property owned by Clark County and to the west by the former Vancouver
Operations and Evergreen Aluminum Company, Inc. (Evergreen). The North 2 Landfill is
located immediately north of the North Landfill. The boundaries of the North and North2
Landfills are delineated by railroad track spurs extending from the main tracks of the Burlington-
Northern and Sante Fe railroad (BNSF) into the Site. Alcoa filled these two areas with materials

containing polynuclear aromatic hydrocarbons (PAHs), construction materials, including concrete
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and refractory brick and fill materials generated during operation of the smelter, extrusion and
wire mills at the Site (contaminated soils). The areas were also used by the United States Army

Corps of Engineers (USACE) in the 1940’s and 1950’s to dispose of dredged materials from the
Columbia River.

The South Bank area is located on the northern edge of the Columbia River bank adjacent to the
southwest corner of the East Landfill area. The contaminated area is found on either side of an

NPDES outfall line owned by Clark County PUD. The South Bank contains approximately 2,500
cubic yards of PCB contaminated soils.

The contaminated Columbia River sediments are found adjacent to and down stream from an
NPDES outfall owned by the Clark County Public Utility District. The effected sediments

continue down stream for approximately 1,500 feet. The sediments are bounded by the river on
the south side and the smelter river bank on the north.

Figure 2-1 presents a vicinity plan of the Site and includes the subject areas listed above.

Site History

Alcoa constructed an aluminum smelter plant on the western portion of the Site in 1940. In the
early 1940’s, the entire eastern portion of the Site was filled with dredge sands from the
Columbia River. Between 1944 and 1970, a number of fabrication operations were added to the
facility to form aluminum into finished goods such as wire, rod, and extrusions. Alcoa operated
the entire facility for approximately 45 years, until 1985 when it was closed. Alcoa then began to
remediate, close and sell portions of the manufacturing facility and the undeveloped property that
surrounds the smelter complex. In 1985, the cable mill business was sold to ACPC, Inc. who
leased back the property from Alcoa until 1997. In 1987, Alcoa sold the smelter to VANALCO,
Inc. and retained title to the extrusion (VANEXCO) section of the property. The extrusion
portion of the property was closed in 1992. A portion of the extrusion mill property was
independently cleaned up and sold to the local Public Utilities District. A gas fired power plant
was constructed on the property during the 1990s. Alcoa still maintains the dock and alumina
loading facility located between the smelter plant and the Columbia River. The dock is currently
closed and will remain closed until other Alcoa smelter operations in the Northwest are restarted.
VANALCO has since been sold to Evergreen Aluminum (Glencore).

In 1997, the Northeast Parcel Site was remediated (Ecology Agreed Order DE 97 TC 1-032) to
facilitate the sale of the property to Clark County. The scope of the remediation included the
excavation and off-site disposal of 3,900 cubic yards of PCB-impacted soil and the excavation of
17,100 cubic yards of soils containing PAHs and general industrial solid waste. The PAH soils
were placed adjacent to the East Landfill in an area designated as the Temporary Storage Area.
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The Temporary Storage Area is on the same parcel of property as the East Landfill. The PAH
soil concentrations were above the residential MTCA cleanup level specified for the Northeast
Parcel remediation but below those that would classify the material as a Dangerous Waste in
Washington. Miscellaneous solid waste found in the landfill consisted of alumina, carbon, plant
floor sweepings, aluminum metal, bricks, rubble (pallets and conveyor belts), drums and other

general plant waste. Clark County built a jail on the uncontaminated section of the property after
the remediation was complete.

Site Geology and Hydrogeology

There are four distinct hydrogeologic units at the East Landfill. They are designated as the
Shallow, Intermediate, Deep and Aquifer units.

The Shallow unit consists of the dredge spoil fill placed at the Site in the early 1940’s. The
thickness of the unit is approximately 10 feet. Portions of the East Landfill intersect this unit.
Perched groundwater is found in the shallow unit during the winter and spring months but is
typically dry during the remainder of the year.

The Intermediate unit is located below the Shallow unit and consists of a 30-40 feet thick layer of
silt with lenses of clay and fine sand. The top of this unit was the original ground surface in the
East Landfill Area before placement of the dredge sands. This zone is a relatively low
transmissivity unit that is hydraulically connected to the River. Because of a large downward

gradient at the Site, groundwater flows downward through this unit with a velocity roughly.equal

- to the horizontal flow velocity (approximately 20 feet/year). The intermediate unit forms a

semiconfining layer above the Deep unit.

The Deep unit is located below the Intermediate unit and consists of a 40 to 60 feet thick layer of
uniform, fine to medium sand. Itis a relatively transmissive unit and also is hydraulically

connected to the River. The gradient in the unit near the East Landfill is typically towards the
Columbia River.

The Aquifer unit is located below the Deep unit and consists of a coarse sand and gravel unit
known regionally as the Upper Troutdale formation. The production wells serving the Evergreen
Aluminum plant are located in this unit. Pumping of these wells can locally reverse the gradient
of groundwater flow, which is typically towards the Columbia River under normal conditions,

There are czur;entiy 19 gfoundWater—monitoring wells located at the East Landfill and 8
groundwater monitoring wells located at the North and North 2 Landfills that are part of the
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Groundwater Monitoring Program for the Landfills. The monitoring wells were installed for
specific investigation purposes between the early 1980’s and the present. Four of the 19 wells are
installed in the Shallow groundwater unit, 6 of the wells are installed in the Intermediate
groundwater unit, 8 of the wells are installed in the Deep unit and 1 well is installed in the

Aquifer unit. Additional information on the Groundwater Monitoring Program is contained in the
following report:

1. Groundwater Monitoring Plan, prepared by IT Corporation, July 2001.

Site Investigations

Since 1990, Alcoa has worked with Ecology to determine the nature and extent of contamination
within or resulting from the operation of the subject upland landfills and to select a remedial
measure(s) that would effectively address this contamination under the Model Toxics Control Act
(MTCA). In 1990, Alcoa initiated a Remedial Investigation (RI) as part of an agreed order (DE
90 1-053) with Ecology to determine the source of trichloroethylene (TCE) found in process water
wells serving the Evergreen plant and operating Alcoa facilities. The trichloroethylene
contamination was discovered during the National Priority Listed (NPL) site remedial
investigation. Between 1991 and 1994, Alcoa performed four site investigations (Hart-Crowser
Investigations), consisting of the advancement of test borings, the installation of monitoring wells
and the excavation of test pits at the North, North2 and East Landfills. The primary purpose of
these investigations was to locate the source of the TCE contamination.

In 1996 and 1997, Alcoa conducted two additional site investigations (ICF Kaiser Investigations)
at the three landfills and at two additional areas adjacent to the landfills; the property owned by
Clark County and the Northeast Parcel. T hese areas are also shown on Figure 2-1. The purpose
of these investigations was to determine the horizontal extent of contamination and to provide
supplemental data to estimate the volume of contamination present. The investigation consisted
of the excavation of test pits at the landfills and on the Clark County property and the

advancement of Geoprobe borings and the excavation of test pits at the Northeast Parcel.

In 1999, two investigations were performed in the area on the southwest side of the East Landfill,
hereinafter referred to the South Bank (South Bank Investigations). Test borings were advanced
to delineate limits of PCB contamination. Further PCB investigations of the Columbia River
sediments adjacent the smelter complex have been on going since 1999.

In conjunction with the performance of these investigations, reports were prepared to present the
findings and to provide recommendations for future remedial actions. The Columbia River
sediments will be cleaned up under a separate final Consent Decree for the Site. A list of the
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Reports is presented in Appendix A. An overview of results from critical reports is presented
below.

2.4.1 Hart-Crowser (TCE) Investigation

The results of the Hart-Crowser Investigations indicated that soils in the East Landfill contain
concentrations of chlorinated solvents (primarily TCE) and carcinogenic PAHs (cPAHs). The
North Landfill also contains soils with elevated cPAH concentrations. Groundwater below both
landfill areas contain concentrations of chlorinated solvents, principally TCE and cPAHs. The
groundwater contamination from the East Landfill was.reported to not be impacting existing
water supplies, but the groundwater contamination from the North Landfill was repdrted to be
impacting the water supply aquifer in the vicinity of the North Landfill.

The Hart-Crowser Investigation identified contaminated soils in the East Landfill at depths of 15
feet, portions of which are in contact with the shallow (seasonally perched) groundwater table.
The average depth of contaminated soils in the North Landfill is approximately 6.5 feet, which is
a depth slightly above the elevation of shallow groundwater table. The volume of contaminated
soils at the East Landfill is approximately 57,100 cubic yards, while the volume of contaminated
soils at the North landfill is approximately 12,600 cubic yards.

Preliminary ground water modeling initiated by Hart Crowser indicated that the TCE found in the
smelter production water well could be explained by a reversal of ground water flow direction
caused by the pumping the contaminated industrial well. In technical meetings regarding the East
Landfill contamination it was reported to Ecology that the source of the TCE groundwater
contamination was probably the East Landfill. The groundwater model, which predicted this
result, was never formally submitted to the Department of Ecology.

A detailed discussion of the Hart-Crowser Investigations can be found in the following Reports:
1. Phase Il A Monitoring Wells and Borings, TCE Remedial Investigation, prepared by Hart

Crowser, J-2250-05, October 10, 1991.

2. Phase II B Test Pits and Groundwater Level Monitoring, TCE Remedial Investigation,
prepared by Hart Crowser, J-2250-06, July 6, 1992.

3. Phase II C Test Pits, TCE Remedial Investigation, prepared by Hart Crowser, J-2250-06,
January 4, 1993.

4. Additional Landfill Site Characterization, prepared by Hart Crowser, J-5352, December 6,
1994.
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3. Draft Focused Feasibility Study, Former ALCOA Facility, Vancouver, Washington, preparedA
by Hart Crowser, J-5352, December 6, 1994.

2.4.2 ICF Kaiser Investigation

The results of the ICF Kaiser Investigations, test pits and Geoprobe borings, concluded that the
material in the North 2 Landfill consisted of a layer of brick rubble, gravel, asphalt chunks, and
alumina overlying dredge sand. These materials were encountered to a depth of 7 feet.
Horizontal limits were also established for the landfill, using longitudinal test pits extending from
the reported limits into uncontaminated material. A water table was not encountered. From

analytical results of laboratory testing of selected soil samples, PCBs, PAHs and Target Analyte
List (TAL) Metals were identified at the North 2 Landfill.

At the North Landfill, the materials encountered consisted mainly of dredge sand with lenses of
alumina. Small areas of brick rubble, cable, wire and metal piping were also encountered.
Analytical testing of soil samples was restricted to PCBs and TAL Metals, based on previously
obtained PAH results. Those two contaminants were detected at the North Landfill.

At the Northeast Parcel a layer of brick rubble, concrete, plastic, paper, wire, a granular black
material and alumina was located beneath a silty sand cover layer but over a dredge sand layer.
The materials at the Northeast Parcel consisted of contaminated waste and construction debris;
contaminated waste was restricted to a depth three feet below the ground surface, while
construction debris extended to a depth greater than seven feet. Horizontal limits were

established based on a test pit grid pattern of sampling. Laboratory testing of selected samples
identified PCBs, PAHs and TAL Metals at the Northeast Parcel.

The materials in the East Landfill consisted of a layer of brick rubble, cable, wire, metal piping,
and alumina overlying dredge sand. These materials were encountered to a depth of 15 to 20 feet.
Horizontal limits were also established for the landfill, using seven feet deep longitudinal test pits
extending from the reported limits into uncontaminated material. Results of laboratory testing on
soil samples identified TAL Metals and Total Petroleum Hydrocarbons (TPH) at the East
Landfill. TCE and cPAH testing were not performed; the presence of these contaminants at the
East Landfill is documented from previous investigations.

The property occupied by a Clark County jail complex, with the exception of one location,

exhibited no signs of contamination. The Northeast Parcel landfill contamination was located on
the northern half of the property.

A detailed discussion of the ICF Kaiser Investigations'can be found in the following Reports:
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1. Site Characterization Report Landfill and Surrounding Areas, prepared by ICF Kaiser,
July26, 1996.

2. Supplemental Site Characterization Report, prepared by ICF Kaiser, May 28, 1997

3. Northeast Parcel Remedial Action Report, prepared by ICF Kaiser, October 31, 1997.

2.4.3 South Bank Investigations

The South Bank is located on the northern edge of the‘ Columbia River. The South Bank
Investigations were focused to determine whether PCB contamination found in Columbia River
sediments at the Clark County Public Utilities process water outfall was originating from the East
* Landfill or another unknown source. The results of the South Bank Investigations concluded that

the contamination was limited and scattered from the landfill and another source, contaminated
fill from an NPDES outfall installation was probably the source of the PCB contamination.
Materials in the bank consisted of loose sands covering landfill rubble. Below the landfill rubble,
loose fine to coarse sands were identified above native silts and clays. Results of labofatory
testing on soil samples identified PCBs and TPH in the soils between depths of 2 and 14 feet.
The results of the soil testing from the bore holes show a PCB source near the Clark County
Public Utility NPDES outfall. The location of high PCB samples near the Clark County Public
Utility NPDES outfall pipe is consistent with PCB sediment sampling in the Columbia River and

— further soil sampling to the north of the river bank. Samples directly adjacent to the East landfill
contained PCBs as high as 7.92 mg/kg in one drill hole at the top of the bank. The majority of the
samples showed non-detection of PCBs. The detection limit of the soil samples was in the ug/kg
range.” Results of laboratory testing on groundwater samples also identified PCBs and TPH,
however the groundwater samples were obtained from the soil borings and not from monitoring
well locations. The bore hole samples were not filtered in the field but centrifu ged in the
laboratory to eliminate the maj ority of suspended solids that could mask the results of an analysis
for PCBs possibly present in the groundwater. The centrifuging process did not eliminate all of
the suspended solids from the samples collected. Consequently, the detections of PCBs in the
South Bank borehole samples do not necessarily reflect dissolved water conditions but PCBs
absorbed onto suspended solids not removed via centrifuging. Samples collected from
monitoring wells along the South Bank do not show PCBs. In was concluded from the soil and
water studies that the East Landfill was not the primary source of the PCBs found in the
Columbia River adjacent to the smelter. It was theorized that PCB contamination in the river
sediments originated from the soils moved during the installation of the upland NPDES outfall
line. What caused the original PCB hot spot was never determined in the investigations.

A detailed discussion of the 1999 Investigations can be found in the following Reports:
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1. Site East Landfill South Bank Phase [ Sampling Re

sults, prepared by ICF Kaiser, March 5,
1999 '

2. East Landfill South Bank Phase II Sampling Results, prepared b

y ICF Kaiser, September 23,
1999

2.5  Nature and Extent of Contamination

251 Soil

Soil samples that were collected from the East Landfill, the North Landfill and the North 2
Landfill during the Hart-Crowser Investigations were analyzed for TCE, cPAHs and vinyl
chloride. These contaminants were specifically selected to justify results of a 1989 investigation
that identified TCE beneath the Site. Each of the compounds was detected.

Soil samples collected from the East Landfill, the North Landfill and the North 2 Landfill during
the ICF Kaiser Investigations were analyzed for volatile organic compounds (VOCs), inorganics,
polychlorinated biphenyls (PCBs), semivolatile organic compounds (SVOCs), total petroleum
hydrocarbon (TPH), and pH. VOC analytical results indicated the presence of the following

contaminants: -
trichloroethene (TCE) viny! chloride
tetrachloroethene (PCE) 1,1-dichloroethene
cis-1,2-dichloroethene trans-1,dichloroethene ‘
1,2-dichloroethene (DCE) 1,1,1-trichloroethane
1,1,2-trichloroethane methylene chloride
chloroform

SVOC analytical results indicated the presence of the following contaminants:

Carbazole Acenaphthene
Anthracene benzo(a)anthracene
benzo(a)pyrene benzo(b)fluoranthene
benzo(k)fluoranthene chrysene
dibenzo(a,h)anthracene dibenzofuran
fluoranthene fluorene

indeno (1,2,3-cd)pyrene pyrene

TPH detections were associated with heavy oil compounds. Inorganic detected compounds
- Include cyanide, fluoride, arsenic, and lead. Specific aroclor compounds detected from the PCB
analytical analysis include aroclor 1242, aroclor 1248, and aroclor 1254. Detected SVOCs

mainly include polyaromatic hydrocarbons (PAHs). Detections of pH in soil ranged from 5.78 to
8.99. '
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Soil samples from the South Bank Investigation were analyzed for PCBs, TPH and Total Organic
Carbon (TOC). Each of these contaminants was detected.

A summary of detected compounds in soils sampled in these areas and the concentrations is
presented in Table 2-1. A discussion comparing the contaminant concentrations summarized for
each investigation to Method A soil cleanup levels for residential and industrial sites as set forth
in Ecology’s Model Toxic Control Act (MTCA) is provided in Section 2.5.3 of this Work Plan.

2.5.2 Groundwater

Historic groundwater samples collected from monitoring wells positioned within the East Landfill
Area were analyzed for VOCs and SVOCs. No samples collected were analyzed for PCBs,
inorganics, TPH or pH. VOC analytical testing results indicated the presence of the following

contaminants: _
TCE DCE
1,1-dichloroethene cis-1,2-dichloroethene
trans—1',2-dichloroethene methylene chloride
1,1,1-trichloroethane viny! chloride

SVOC analytical testing results indicated the presence of the following contaminants:

benzo(a)anthracene benzo(a)pyrene
benzo(b)fluoranthene benzo(k)fluoranthene
chrysene dibenzo(a,h)anthracene

indeno(1,2,3-cd)pyrene

Site investigations have documented that groundwater contamination originating from the East
Landfill Area exists in the shallow, intermediate and deep zones. Levels of TCE which are at the
groundwater quality limit have also been detected in the nearby aquifer zone production wells
serving the Evergreen smelter plant. Alcoa is separately working with Evergreén to address this
issue. A summary of detected compounds in groundwater monitoring wells in the vicinity of the
East Landfill is presented in Table 2-2. A summary of detected compounds in groundwater in the
vicinity of the North and North 2 Landfills is presented in Table 2-3. A discussion comparing the
contaminant concentrations summarized for each investigation to Method A soil cleanup levels

for residential and industrial sites as set forth in MTCA is provided in Section 2.5.3 of this Work
Plan.

Alcoa is in the process of designing a monitoring well network for the Landfill Areas that will be
used to monitor groundwater conditions in each aquifer for an appropriate post-remediation
period. The Groundwater Monitoring Program includes several new wells that are to be installed
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and several existing wells that will be abandoned. The monitoring network for all of the Alcoa
properties at the Vancouver smelter will be addressed using the Work Plan for this cleanup and
amendments of existing orders and consent decrees issued by the Department of Ecology.

2.53 Summary of Nature and Extent of Contémination

The East Landfill is a well-defined area containing approximately 150,000 cubic yards of waste
mateﬁals. An estimated 57,000 cubic yards of this material exhibit concentrations of TCE, PAHs
and PCBs that exceed the MTCA. Method A Industrial cleanup standards of 0.03 mg/kg', 20
mg/kg and 10 mg/kg for these chemicals, respectively. This volume does not include the
Temporary Storage Area, as discussed below. The volume of materials which are above the
MTCA Method A unrestricted land use levels was not determined. PCBs were randomly
detected in the shoreline embankment soils adjacent to the East Landfill with ten samples
between the MTCA Method A cleanup standard of 1 mg/kg and the MTCA Method A Industrial
standard of 10 mg/kg and one sample (11.69 mg/kg) above the MTCA Method A Industrial
standard of 10 mg/kg. PCBs were not detected in South Bank monitoring well groundwater
samples but were detected at low levels in borehole water samples. The borehole sample

detections were attributed to sediment contamination in the water samples and not dissolved
PCBs in the groundwater. '

The Temporary Storage Area, located adjacent to the East Landfill contains 17,100 cubic yards of
soil with concentrations of PAHs that exceed the MTCA Method A Industrial cleanup level but
are below Dangerous Waste levels for the State of Washington. These soils were removed from
the Northeast Parcel Site and placed in the East Landfill Area under Agreed Order DE TC97-1032
between Ecology and Alcoa, which recognized this placement as temporary/short term. This area
will now be closed in conjunction with the East Landfill, and the Agreed Order for this interim
action will supercede Agreed Order DE TC97-1032 with respect to the Temporary Storage Area.

The North Landfill contains approximately 15,000 cubic yards of material exceeding MTCA

- Method A Industrial cleanup levels of 2.0 mg/kg and 10 mg/kg for PAHs and PCBs, respectively.
Although the North Landfill was suspected to be a source of TCE identified in groundwater, soil
samples containing detectable concentrations of TCE were below the MTCA Method A Industrial

Standard of 0.03 ppm. The PAH soil concentrations are below Dangerous Waste levels for the
State of Washington '

The N orth 2 Landfill contains an estimated 10,000 cubic yards of material comprised

predominately of PAHs and PCBs that exceed MTCA Method A Industrial cleanup levels but are
below Dangerous waste levels for the State of Washington.
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The South Bank Area of Concern includes approximately 2,500 cubic yards of soil impacted with
PCBs at concentrations above the MTCA Method A Industrial cleanup level. This material is

located near the Clark Public Utilities (CPU) NPDES outfall for non-contact cooling water, down
to a depth of approximately 15 feet.

Anaiytical results of groundwater samples from the East Landfill indicate that TCE and its
degradation products and PAHs exist at levels exceeding MTCA Method A cleanup levels of 5
micrograms per liter (ug/l) (TCE) and 0.1 ug/l (PAHs), respectively.

2.6  Exposure Pathway

Based on the information presented in the above referenced reports and as summarized above,

two pathways, ‘Soil Direct Contact’ and ‘Groundwater Contact’ were identified as applicable to
the East Landfill.

All soil with contaminant concentrations exceeding MTCA Method A remediation levels
presented in Section 3.0 of the Work Plan will require appropriate remedial measures. As
discussed in Section 4.0, consolidation and containment technologies will be utilized at the
Landfill Areas. These controls will eliminate direct contact with the wastes after construction is
complete and remove any surface water infiltration péthway through the waste to the
groundwater. Direct contact with the contaminated soils will occur during construction, workers
will need to comply with the requirements-of the Project Health and Safety Plan. This Work Plan

-requires Alcoa to conduct periodic groundwater monitoring and maintenance inspections.
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3.0

SUMMARY OF REMEDIATION LEVELS.

3.1 Remediation Action Levels

Remediation levels will apply to three areas of the Site where soil excavation is proposed as the

~ preferred interim action (see Section 4.4). These area are the North and North 2 landfill areas,

and the South Bank area. The remediation levels that will be applied are MTCA Industrial Level
soil standards for PCBs (10.0 mg/kg) and PAHs (2.0 mg/kg) and MTCA Method A levels for
TPH (2,000 mg/kg) and TCE (0.03 mg/kg), used in conjunction with other physical criteria.
These other physical criteria include native soil and the groundwater table, and are explained
further below. The thresholds chosen for PAHs and PCBs as remediation levels are justified
because the post-excavation remedies call for measures that will eliminate the surface exposure
pathway. It is expected that future cleanup activity required at this Site will result in the North
and North 2 Landfills area being re-graded and backfilled with several feet of material that is in
compliance with MTCA industrial standards, and therefore any potential surface exposure
pathway will be terminated. In the South Bank area, riprap armoring will be placed over a
geotextile fabric'post—excavation._ These protective measures will prevent both a surface exposure
pathway as well as the potential for soil runoff into the Columbia River.

In the North and North 2 Landfiils, the fill, and its associated PAH contamination, was placed in a
manner such that a clear demarcation above native soils is present. Therefore, excavation will
occur to a depth that removes the fill down to the native soil. The remaining native soil will be
tested to ensure it is below the remediation levels. If residual soil concentrations are below the
remediation level, the excavation will be deemed completei. If residual soil concentrations exceed
the remediation levels, further excavation will occur until concentrations are below the cleanup
levels, or until the groundwatei: table is encountered. If groundwater is encountered, no further
excavation will be required below that elevation to the impracticability of removing further soils.

In the South Bank area, the nature of the fill is heterogeneous and it is difficult to distinguish the
fill from native soils. Therefore, excavation will occur to depths that are consistent with RI data
that indicate PCB levels will be below the remediation level. Following excavation, the residual
soils will be tested and compared against the soils remediation level of 10.0 mg/kg PCBs. If
residual soil concentrations are below the remediation level, the excavation will be deemed
complete. If residual soil concentrations exceed the remediation level, further excavation and re-

testing will occur until soil concentrations are below the remediation level, or until the
groundwater table is encountered.
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4.0 DESCRIPTION OF PROPOSED INTERIM ACTION
4.1 Remedial Action

The proposed interim action for the upland landfills consists of excavation of waste from the
North and North 2 Landfills, consolidation of the excavated waste at the East Landfill, the
construction of an engineered double lined cap at the East Landfill, excavation of PCB
contaminated soil hot spot in the South Bank area along the Columbia River, reconstruction of the
shoreline adjacent to the East Landfill, and groundwater monitoring and deed restriction.
Specifically the interim action will proceed in six phases:

Phase I — Site Preparation: This phase consists of activities performed prior to the major
remediation tasks and includes mobilizing equipment, constructing staging areas and access
roads, performing construction surveys and layout, installing erosion and sediment control
features, constructing decontamination areas, surveying and demolishing existing abandoned
structures and removihg existing fencing.

Phase II — South Bank Area of Concern: This phase consists of the excavation and
handling of contaminated soils from the subject area, the performance of sampling to confirm
cleanup and the backfilling of the subject area.

Phase III — Shoreline Rehabilitation: This phase consists of the work associated with the
reconstruction of the shoreline adjacent to the East Landfill. It includes the grading of existing
shoreline, the placement of clean fill, the installation of concrete revetment protection and the
planting of native vegetation.

Phase IV — North and North 2 Landfill: This phase consists of the excavation and
handling of contaminated soils from the subject area, the performance of sampling to confirm
cleanup and the grading and revegetation of the subject area. It also consists of the sealing of
selected monitoring wells in the area. The pits that remain following excavation will be used for
disposal of impacted sediment from the Columbia River located adjacent to the Site.

' Phase V — East Landfill Engineered Barrier Construction: This phase consists of the
construction of the multi-layer Engineered Barrier, beneath which the contaminated soils from the
South Bank Area of Concern and the North and North 2 Landfills will be placed. Contarninated
in-situ soils associated with the East Landfill and the Northeast Parcel will also be capped within
the same area. Construction quality control will also be addressed.

- Phase VI— Additional Fill Outside Limits of East Landfill Barrier: This phase consists of

the placement of fill in areas adjacent to the East Landfill Engineered Barrier to transition
between existing and proposed grades.

Each of the phases of work associated with the interim remedial action is discussed in detail
below.
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4.1.1. Phase I — Site Preparation

After the written notice to proceed is received from the Owner, the Owner’s Contractor will
provide all of the necessary equipment, materials, labor and work to perform the Remedial
Action. The equipment will be staged at specified locations. A job trailer will also be mobilized
and located near access to public utilities. The staging areas will be constructed or delineated

near a primary roadway system, so that delivery of materials can proceed easily and without
interruption.

Once equipment is mobilized, a list of preconstruction tasks will be performed. Erosion and
sediment control, consisting of silt fence or straw bales will be established at the necessary low
elevation locations. The silt fence along the Columbia River shoreline will be anchored and
reinforced to prevent sediment discharge into the river and to withstand river water velocities. A
decontamination area and a Contaminated Material Haul Road will be constructed for use by
vehicular equipment during transportation of contaminated soils to the East Landfill. Storage
tanks for containing decontamination fluids will be staged adjacent to the decontamination area.

Portions of existing fencing and the concrete supporting the posts will be removed to facilitate
construction of the remedial action. Some portions of fencing along the property boundary
between Alcoa and the Port of Vancouver will be removed and replaced. Two abandoned
buildings and their foundations will also be removed from the Site.

4.1.2. Phase II — South Bank Area of Concern

Work at the South Bank will begin with the clearing of trees and brush from the area designated
for excavation of PCB contaminated soils. Alcoa will establish the limits of clearing and
excavation. During clearing operations, Excavation Debris, which is objectionable material,
rubbish, debris, stamps, brush, roots, rotten wood, concrete rubble, concrete slabs or wood utility
poles will be removed. The Contaminated Material Haul Road will be used to haul the subject

material to the East Landfill for disposal. No burning of cleared material or any other material
(e.g., chipped brush) is allowed.

After clearing, PCB contaminated soils will be excavated to specified horizontal and vertical

limits. These limits were developed using analytical results of testing conducted on soil samples
collected from previous investigations. Excavation will terminate when field screening
techniques and the collection and subsequent laboratory analysis of soil samples associated with a
Confirmational Sampling Program indicates that all PCB contaminated soil has been removed to

concentrations below the remediation levels, or until groundwater has been encountered.
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PCB soils with concentrations over 50 mg/kg will be segregated from other soils with
concentrations less than 50 mg/kg and treated as Toxic Substances Control Act (TSCA) waste.
TSCA PCB contaminated soils will be placed in the roll-off boxes and transported/disposed to/at
an approved permitted facility rather than being disposed in the existing East Landfill.
Confirmation sampling will be performed to guide the contractor in the removal of the lower
level PCB contaminated soils and TSCA PBC contaminated soils. Excavation of PCB

contaminated soils will not begin until confirmational sampling has verified removal of all TSCA
PCB contaminated soils and equipment has been decontaminated. '

The lower level PCB contaminated soils will be covered with a tarp and transported to the East
Landfill. Trucks will utilize the Contaminated Material Haul Road constructed between the
subject Excavation Area and the East Landfill to transport these soils. At the East Landfill, PCB

contaminated soils from the South Bank shall be stockpiled at the north end of the East Landfill
and temporarily covered with plastic sheeting.

After results of the Confirmation Sampling Program have confirmed that all PCB affected soils
have been removed from the subject Excavation Area, backfill of the subject Excavation Area

will be performed. Backfill will be placed and compacted to the elevations needed to construct
the Engineered Barrier. '

4.1.3. Phase III - Shoreline Rehabilitation

Work at the Shoreline will begin with the clearing of treés and brush from the area designated for
grading and fill placement. Excavation Debris will be managed as discussed in Section 4.1.2
above, except that the Contaminated Material Haul Road will not be used.

Grading will be performed to meet the slopes and elevations needed for installation of the
concrete shoreline revetment. The material generated by grading will be classified as Fill and
shall include soil, rocks, refractory brick, concrete and inorganic debris. Steel or wire
encountered during the removal of fill will be cut, removed and stockpiled. The majority of the
grading will occur at the downstream end of the shoreline, with excess material placed at the

upstream end of the shoreline. Compaction of graded material will be performed in areas
designated for fill placement.

Upon completion of grading activities, fill placement activities to construct the shoreline
embankment to the necessary lines and grades will begin. The existing clean gravel access road
will be used to transport fill from the off-site borrow source to the crest of the embankment

" shoreline. Placement of fiil will begin at locations of lowest elevation and will be keyed into the
sideslope of the existing material of the shoreline embankment. As discussed above, the majority

of the fill placement will occur at the upstream end of the shoreline embankment.
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Placement and compaction of fill will be temporarily suspended at a selected elevation to

facilitate installation of geotextile and the first row of concrete revetment. Placement of fill will

proceed after installation of the first row of concrete revetment is completed or the continued fill
- placement will not interfere with concrete revetment installation.

Concrete revetment panels will be delivered to the Site by the manufacturer prior to installation.
The panels are 8 feet wide and 30 to 40 feet long and will be unloaded at the contractor’s material
and equipment staging area. The panels have open spaces within and adjacent to the individual
blocks that eomprises the panel. These open spaces will be used to establish vegetation on the
embankment, as discussed below. The contractor will transport the panels from the staging area

to the shoreline for installation. The Owner will provide a spreader bar for moving the concrete
panels.

Two rows of revetment panels will be installed. The first row of panels will be installed

beginning at the upstream end of the Site and at the water’s edge. The first upstream and last
dqwnstreém panels will be installed in an anchor trench constructed parallel to the direction of
slope. Interior panels will be secured against movement using screw anchors secured to polyester '

cable loops extending from the 8 feet width of each mat. The first row of panels will be installed
using the bench constructed from fill placement activities.

Upon complete installation of the first row of mat, and the complete placement and compaction of
the fill to meet embankment contours, construction of the second row of revetment panels will
commence. Installation of revetment panels will be performed as described above, including

installation of geotextile and screw anchors. Revetment panel installation will terminate near the
top of the embankment.

After the panels have been installed, the open spaces between the concrete revetment blocks will
be filled with Organic Material. Live stake cuttings taken from mature trees will then be planted
within the organic material. Pilot holes equal to the diameter of the live stake cutting and
perpendicular to the slope will be created in the center of selected openings. Care will be taken to

protect the live stakes from damage such as splitting, bark peeling, and bud breakage during
installation.

In conjunction with the planting of the live stake cuttings, bare root shrubs will also be planted.
The hole will be of sufficient depth and width to accommodate all the roots of the shrub. The
shrub will be planted with the root crown (the point where the roots and stems meet) at finished
grade (the top of the concrete revetment). After shrub installation, the Contractor will backfill the

hole with Organic Material and tamps the soil to create contact between shrub and soil. Bare root
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shrubs will be watered after planting and adjusted to proper grade if settling occurs. Fertilizer
and mulch will be used to promote proper growth of the vegetation.

414.  PhaseIV - North and North 2 Landfill
Work at the North and North 2 Landfills will begin with the clearing of trees and brush from the

area designated for excavation and grading, and the removal of Excavation Debris. These
activities will be performed as discussed in Section 4.1.2. Excavation and transportation of
contaminated soils to the East Landfill will also be performed as discussed in Section 4.1.2 using
the Contaminated Material Haul Road. No PCB soils above MTCA Method A levels are present

at the North and North 2 Landfills. The placement of contaminated soils at the East Landfill is
discussed in Section 4.1.5.

After excavation is completed, confirmational sampling will be performed to verify the removal
of all contaminated soils to concentrations below the remediation levels. Additional excavation
will be performed as needed if results of sampling indicate the concentration of contaminated
soils is above the remediation levels. The additional excavation will either be to a depth that
provides a surface soil concentration below the remediation level, or to a depth where
groundwater is encountered — whichever comes first. After confirmational sampling, grading will
be performed to create slopes that are stable and easily maintained. Grading will only be
performed on existing soils; no additional fill will be required. Slopes of approximately 25% will
be created. Compaction will be performed in areas where fill accamulates; this is expected to

occur at the bottom of the excavation. Upon completion of grading, the finished slopes will be
seeded, fertilized and mulched. ;

4.1.5. Phase V —- East Landfill Engineered Barrier Construction
4.1.5.1. Subgrade Construction '

Work at the East Landfill will begin with the clearing of trees and brush from the area designated
for fill placement. Excavation Debris shall be managed as discussed in Section 4.1.2 above,
except that the Contaminated Material Haul Road shall not be used. After clearing, the ground

surface will be proofrolled using equipment suitable for the topography of the area and
recommended for the type surface soils being compacted.

To isolate the contaminated soils from the North, North 2 and South Bank, an Anchor Trench
Platform/Waste Soil Embankment will be constructed around the perimeter of the proposed
Engineered Barrier. The Contractor will use the existing clean gravel access road to transport fill

from an off-site borrow source to the perimeter of the East Landfill. The fill will be spread and
compacted.
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Contaminated soils from the North and North 2 Landfills and previously stockpiled contaminated
soils from the South Bank will be used to construct the subgrade of the East Landfill. Trucks
transporting contaminated soils from the North and North 2 Landfills will use the Contaminated
Material Haul Road to access the East Landfill and dump their loads as near as possible to areas
where placement and compaction shall occur. An at-grade opening in the Anchor Trench
Platform/Waste Soil Embankment will be provided to permit trucks to enter the East Landfill to
dump contaminated soils. Waste Soil placement will begin along the North boundary of the
Anchor Trench Platform/Waste Soil Embankment. Positive drainage of the ground surface of
contaminated soils at the East Landfill will be maintained to the south for as long a period as
possible to meet stormwater requirements during construction. Any stormwater generated during
placement of contaminated soils at the East Landfill will be collected at low elevation areas along

the south boundary of the Anchor Trench Platform/Waste Soil Embankment and managed
accordingly. ’

After all contaminated soils from the South Bank and the North and North 2 Landfills have been

transported to the East Landfill, the Contaminated Material Haul Road will be excavated and
removed.

During placement of contaminated soils at the East Landfill, the Contractor will use the
appropriate measures necessary to reduce dust emissions during transportation, dumping,
spreading and compaction. These measures may consist of tarping the trucks, wind fencing or

wetting or spraying of the contaminated soils. As wetting may also aid in the compaction of the
material, it is the preferred method.

4.1.5.2. Engineered Barrier Construction

Work will begin with the preparation of the ground surface on which the geosynthetic liner will
be placed. All rocks, stones, sticks, roots, sharp objects, or debris of any kind will be removed.

No sudden, sharp or abrupt changes or break in grade and no standing water or excessive
moisture will be allowed.

After the geosynthetic clay liner (GCL) surface has been prepared and approved, the GCL will be
installed in accordance with the manufacturer’s installation guide, which includes complete
written instructions for storage, handling, seaming, quality control and repairs. The geosynthetic
clay liner sheets will be held in place over the area to be capped using the perimeter located
anchor trench and will be installed with a minimum 6-inch overlap at material joints, with the
ilpslope sheet overlapping the downslope sheet.

After installation of the geosynthetic clay liner (GCL) has been completed and approved, the
geomembrane will be installed by qualified personnel in accordance with the manufacturer's
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installation and QA/QC guide, which includes complete written instructions for the storage,
handling, installation, seaming, quality control and repair of the geomembrane. The
geomembrane sheets will be held securely in place over the area to be capped using the
circumferential anchor trench and will be installed with a minimum 5 inch overlap at material
joints, with the upslope liner sheet overlapping the downslope liner sheet.

The synthetic drainage netting/geotextile composite will be installed by the Contractor in
accordance with the manufacturer's installation guide.

As mentioned previously, a perimeter anchor trench aids in securing the geosynthetics to the
surface of the East Landfill. The anchor trench is excavated on the crest of the Anchor Trench
Platform/Waste Soil Embankment, into Compacted Fill material. The geosynthetic clay liner,
HDPE geomembrane and drainage netting will be placed in the anchor trench. A perforated pipe
that collects water infiltrating into the Engineered Barrier is installed at the bottom of the anchor
trench. Granular material, such as sand or gravel is used as backfill around the pipe. The
material is lightly compacted to reduce potential damage to the pipe.

After installation of the geosynthetic clay liner, geomembrane and synthetic drainage netting,

Compacted Fill will be placed in designated fill areas to construct one of the soil components of
the Engineered Barrier.

The existing clean gravel access roads will be used to transport the soil from the off-site borrow
source to the East Landfill. Dump trucks delivering Compacted Fill and Soil Cover to the East
Landfill will not be permitted to drive over any installed geosynthetics. Compacted Fill will be

plziced and compacted using equipment with ground pressures that do not exceed 5 pounds per
square inch.

After Compacted Fill installation, Soil Cover will be spread in one uniform horizontal layer 6 to 8
inches thick, measured when loose, across the entire width or length of the area to be filled, using
low contact pressure equipment. The material will be lightly compacted.

After construction of the Soil Cover layer has been completed, vegetation of the ground surface
will be performed. Vegetation will be performed as discussed in Section 4.4.4 above.

New fencing will be constructed around the two production wells at the North and North 2
Landfills after completion of all excavation and fill placement activities.
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Thirteen (13) of the sixteen monitoring wells withi'n the limits of the East Landfill will be

extended prior to fill placement. Monitoring well extensions will be performed in accordance
with applicable WAC guidelines.

4.1.6. Phase VI - Addbitional Fill Outside Limits of East Landfill Barrier

Selected areas around the perimeter of the East Landfill Engineered Barrier will be backfilled
with clean soil imported from an offsite location to create slopes that are stable and easily

maintained. After surveying, vegetation of the backfilled ground surface will be performed. The
vegetation will be performed as discussed in Section 4.1.3 above.

4.2  Engineered Barrier and Compliance Monitoring

Alcoa will implement the Compliance Monitoring Plan to evaluate the integrity of the Engineered
Barrier and shoreline work and report these findings to Ecology as outlined in the Schedule.

Following construction, as outlined in the Schedule, periodic inspections would be performed as
outlined in the Compliance Monitoring Plan to verify that the Interim Action achieves its

intended design objectives. Details, frequency, duration and rationale for the compliance
monitoring are contained in the Compliance Monitoring Plan.

5.0 JUSTIFICATION OF PROPOSED INTERIM ACTION

In 1995 Alcoa performed a Feasibility Study (FS) to identify the solution for the cleanup of the East
Landfill and for the 1.5 acre area known as the North Landfill. A total of eight remedial alternatives,
cdnsisting of a variety of containment, excavation, on and off site treatment and on and off site disposal
were evaluated. Subsequent to the completion of the feasibility study, Alcoa internally performed a
similar analysis of a 1 acre area known as the North 2 Landfill. Alcoa and Ecology selected excavation,
consolidation, and capping of the North, North2, and East Landfills as the remedy for the upland portions
of the Site. In addition to the consolidation of the three landfills, protective measures will be taken to
stabilize the Columbia River shoreline and protect the Columbia River from the landfill areas.

The preferred remedial action that will be performed under this Interim Action Work Plan will complete a
partial cleanup of hazardous substances from the upland portion of the East Landfill Site. As discussed in
Section 4.0 of this work plan, this interim action is designed to be consistent with the final cleanup for the
Site. Under WAC 173-340-370, the Department recognizes the need to use consolidation and

containment options on Sites where a large volume of material with relatively low levels of hazardous
substances exist.
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By conducting this interim remedial action Alcoa will significantly reduce soil direct contact pathway and
thereby reduce an ongoing threat to human health and the environment. The protective measures taken on
the southern edge of the East Landfill will correct an existing problem that could become substantially

- worse with flooding of the Columbia River. The interim action is necessary at the East Landfill Site to
protect the Columbia River from further PCB contamination and reduce the infiltration pathway from the
North, North?2 and East Landfills to the aquifer below. Alcoa currently has an Army Corps of Engineéf
permit to do in water work in the Colombia River. The permit for in water and shoreline work expires in
2004. Delaying the interim action cleanup work until the details of a final cleanup action are chosen for
the complete Site would result in a more expensive cleanup action that would be delayed for several

years. Consequently, this remedial action meets the requirements for an interim action under WAC 173-
340-430.

6.0 COMPLIANCE MONITORING
The Compliance Monitoring Plan will be implemented in accordance with WAC 173-340-410,

Compliance Monitoring Requirements. The Compliance Monitoring Plan may be amended during
remedial design and construction work.

Since contaminated soils will be contained on site and a contaminated groundwater plume exists below
the Site, a Compliance Maintenance and Monitoring Plan will be implemented as part of the interim
action. The Compliance Monitoring Plan contains discussions on duration and frequency of monitoring
and the trigger for contingency response action at the Site. The Compliance and Monitoring plan shall

discuss activities necessary for the inspection and repair of the engineered cap, Columbia River shoreline
-arming, and groundwater monitoring.

Within 90 days of the completion of the engineered cap, Alcoa shall submit for approval by Ecology a
groundwater monitoring plan for the Site. Monitoring the conditions found in the groundwater at the Site
will be accomplished by using a monitoring network consisting of monitoring wells up and down gradient
of the final consolidated landfill. Within 90 days of the completion of the ehgineered cap, Alcoa shall
submit for approval by Ecology a landfill cap and shoreline arm maintenance plan. The cap maintenance
plan will discuss methods used to inspect and maintain the cap and the shoreline arm system. Both plans
shall discuss what appropriate triggers are for a contingency response action.
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7.0 CONSTRUCTION WORK

The Engineering Design Report and Construction Plans and Specifications will provide the necessary
technical drawings and specifications to allow a contractor to implement the methods described in the
Final Interim Action Work Plan for remediation of the Site. Quality Assurance (QA) and Quality Control
(QC) procedures will be implemented to document construction, including any changes or modifications
that were necessary during the course of implementing the remedial action. The Construction Quality
Assurance Plan (CQAP) will incorporate the protection and performance monitoring requirements
contained in Section 4.0 of this Work Plan to confirm that human health and the environment are

adequately protected during construction, in addition to the QA/QC monitoring requirements to confirm
that the remedial action attains cleanup goals.

The Operation, Maintenance and Monitoring Plan (OMMP) will also discuss protection monitoring to

confirm that human health and the environment are adequately protected during the operatlon and
maintenance period of the interim action.

Schedules to submit the Remedial Design (RD), including the Construction Plans and Specifications and
to begin work under this Work Plan are contained in Attachment I. Alcoa will submit a Remedial Design
Report as outlined under WAC 173-340-400 (4) (a) and a Work Construction and Specification Plan as

outlined under WAC 173-340-400 (4) (b) to Ecology for review and the work will be conducted under a
Health and Safety Plan prepared under WAC 173-340-810.

Within 270 days of the completion of the final cover on the East Landfill Alcoa will submit for Ecology

approval a final completion report. The final completion report will describe the interim remedial action
and supply “as built” drawings to the Department.
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8.0 SCHEDULE FOR IMPLEMENTATION

Attachment I contains an outline of the schedule for the remedial design and implementation activities.
As outlined in the schedule, specifics on detailed analysis may be needed to complete the remedial design.
Ecology will review and approve these documents and the public will have an opportumty to participate
in each milestone through the minimum 30-day public comment period.
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1.0INTRODUCTION

This Construction Quality Assurance Project Plan (CQAP) has been developed for the Remedia Action
(RA) of the North and North 2 Landfills and the construction of a cap over the East Landfill at Alcoa's
Former Vancouver Facility in Vancouver, Washington (Site). This CQAP satisfies Construction quality
assurance program requirements for Dangerous Waste facilities as gpecified in Washington
Administrative Code (WAC) 173-303-355 and Construction Quality Assurance requirements and
standards related to construction activities as specified in the EPA Technical Guidance Document,
"Quality Assurance and Quality Control for Waste Containment Facilities," EPA/600/R93/182,
September, 1993. The overal Quality Assurance (QA) objective is to develop data and data reporting
procedures that will be representative of the work performed and will provide legal documentation, if
required. The overall Quality Control (QC) objective is to establish quality-oriented protocols for the
project, and to establish procedures to ensure that the construction quality meets technical design
specifications. The objective is addressed by providing details for the following:

* Project QA objectives.
o  Staff organization and responsibility.
*  Project communication, documentation, and record keeping procedures.

»  Specific project activities and descriptions of the procedures to be used in sampling, implementation,
review, approval, and documentation.

*  QC procedures, including observations and tests that will be used to ensure that work meets or
exceeds all design criteria.

» Certification of Construction requirements;
* Equipment Calibration; and

» Corrective Action (CA) Procedures.
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2.0 PROJECT DESCRIPTION

21 SITELOCATION

The facility islocated in Clark County approximately three miles northwest of downtown Vancouver,
Washington at 5509 NW Lower River Road. The East Landfill islocated on the north bank of the
Columbia River at River Mile 103.4. It is bounded to the North by property owned by Clark County, to
the east by property owned by the Port of Vancouver and to the west by aright-of-way owned by the
Clark County Public Utilities. The Clark County Public Utilities easement is for an underground pipeline
that carries non-contact cooling water from their processes north of the Site to the Columbia River. The
area of concern iswest and adjacent to the East Landfill. It straddles the easement.

The North Landfill islocated northwest of the East Landfill. It istriangular in shape and covers an area of
3.3 acres. It isbounded to the south by the right-of-way owned by the Clark County Public Utilities, to
the North by the North2 Landfill and to the west by Vanalco property. The North2 Landfill islocated
adjacent to the North Landfill. It isalso triangular in shape and covers an area of 2.8 acres. It is bounded
to the north by property owned by Alcoa and to the west by Vanalco property.

22 SITEHISTORY

Alcoa Inc. (Alcoa) constructed the smelter complex at the Site in 1940. Between 1944 and 1970, a
number of fabrication operations were added to the facility to form aluminum metal into finished goods
such as wire, rod, and extrusions. Alcoa operated the entire facility until 1985. In 1985, the cable mill
operation was sold to ACPC, Inc. and the property was leased from Alcoa. In 1987, Alcoa sold the
smelter to VANALCO, Inc. and retained title to the extrusion (VANEXCO) section of the property,
which was closed in 1992. Since 1987, Alcoa has been remediating, closing and selling portions of the
remaining manufacturing facility and property.

The entire eastern portion of the Alcoa property was filled in the early 1940's with dredge sands from the
Columbia River. The East Landfill Area was formed by the filling of a 15 to 20 foot deep, narrow area,
which emptied into the Columbia River. Alcoa filled the narrow area with carbon bake oven furnace
brick, aluminum and steel wire and miscellaneous small volumes of solid and industrial wastes impacted
with volatile organic compounds (VOCs) (primarily TCE), PAHs and PCBs. In 1990, Alcoa initiated a
Remedial Investigation (RI) to determine the source of TCE found in process water wells serving the
VANALCO and operating Alcoa facilities. This RI identified two potential sources of TCE
contamination; the East Landfill and in a landfill located about 900 feet northwest of the East Landfill,
known as the North Landfill. Since that time, Alcoa has conducted numerous studies to characterize these
landfills. During these investigations, two other areas impacted with PAHs, PCBs and metals were
discovered to the north of the East Landfill. These areas were identified as the North 2 Landfill and the
Northeast Parcel. In 1997, the Northeast Parcel was remediated to facilitate the sale of the property to
Clark County. The scope of the Northeast Parcel remediation included the excavation and off-site
disposal of 3,902 cubic yards (cu. yd.) of PCB-impacted soil and the excavation of 17,105 cu. yd. of
PAH-impacted soil with placement of this material into an area at the southeast corner of the East
Landfill, referred to as the Temporary Storage Area. Subseguent to this action, the discussions with the
State of Washington Department of Ecology (Ecology) related to the East Landfill Area have included the
East, North and North 2 Landfills.
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Since 1987, Alcoa has worked closely with Ecology under the voluntary cleanup status program. The
extensive investigations and engineering has been conducted to select aremedial measure(s) that would
effectively address this contamination under the Model Toxic Control Act (MTCA). Based on the results
of numerous site investigations, Alcoa and Ecology have agreed that the optimum remedial solution for
the areais an engineered cap system meeting Washington Dangerous Waste closure requirements.

23 PROJECT ACTIVITIES
Construction drawings and specifications have been devel oped to guide the construction contractor in the
performance of the work outlined herein. The following documents will be provided by Alcoato guide

the QC Inspector in the performance of their work discussed herein.

Specifications for ‘ Remediation of the North and North2 Landfills and East Landfill Cap
Construction Projects’, prepared by Bergmann Associates, dated July 7, 2003 (Specifications).

Construction Drawings entitled * Remediation of the North and North2 Landfills and East Landfill
Cap Construction Projects’, prepared by Bergmann Associates, dated July 7, 2003 (Drawings).

24 PROJECT SCHEDULE

A schedule for RA is provided in Section |11 of the Specifications.
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3.0 PROJECT ORGANIZATION

Alcoa has the overall responsibility for ensuring that al construction activities fulfill the objectives
established by applicable sections of WAC and USEPA Technical Guidance Documents. Alcoa has
retained Bergmann Associates (BA) as Engineering Consultants to design the project and to provide
Quality Assurance (QA) services during construction activities. A Quality Control (QC) Inspector will
provide QC Services and construction monitoring at the Site for the project duration outlined in the
Project Schedule.

The overall project organization and the key personnel and their authority and responsibilities with
respect to CQAP functions are as follows:

31 ALCOA PROJECT COORDINATOR-AL BURBA, ALCOA PITTSBURGH

The Alcoa Project Coordinator will act as a contact with all regulatory agencies for all matters concerning
the Landfill and has overall responsibility for the conduct of project activities. The Project Coordinator
will verify that corporate standards are applied during the project and will have the overall responsibility
to verify the performance of the RA meets all established QA/QC goals. The Project Coordinator will
also act as the primary point of contact between Alcoa and the Engineering Consultants (BA).

32 QUALITY CONTROL (QC) INSPECTOR-BRUCE RICHARTZ, ALCOA
TROUTDALE

Acting under the authority delegated to him by Alcoa, the QC Inspector is the on-site representative and
will implement the overall project plans through day-to-day direction of field activities.

The principle responsibilities of the QC Inspector are:

Establish effective communications with Alcoa, the construction contractor, the project team, and
other field personnel through correspondence, meetings, and discussions, as required, to maintain
close working relationships.

Execute the project work plans and implement procedures through overall planning and day-to-
day recommendations to the construction contractor of field activities.

Verify that QC procedures are implemented throughout execution of the work.
Review Contractor progress reports and payments.
Develop daily and weekly field activity reports.

Maintain on-site documentation consisting of procedures, rules and regulations, drawings, survey
information, correspondence, meetings, etc.

Manage and assist other field personnel in overseeing Contractors.

The QC Inspector will aso be responsible for the continuous monitoring all construction activities and for
conducting the inspections of the specific work. He will properly document all field tests and
observations made and all work accomplished, and obtain the results of all applicable testing associated
with the project to verify that it is performed in accordance with the plans and technical specifications.
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33 QUALITY CONTROL (QC) SUPPORT

The Quality Control Support team will provide quality control servicesto the QC Inspector during the
course of work. The QC Inspector will contact the QC Support team the afternoon before their services
are needed. It isanticipated that QC Support will be required for the following tasks: Soil sampling,
Immunoassay screening, geosynthetic quality control. Responsibilities of the QC Support team will be
similar to those described in Section 3.3, above. The QC Support team will provide daily field reports,
summary of test result reports and photographs to the QC Inspector within two days of the site visit.

34 QUALITY ASSURANCE (QA) OFFICER- PAT SULLIVAN, BA PITTSBURGH

The Quality Assurance (QA) Officer reportsto Alcoaand is responsible for review of all design
documents and plans before their submittal to Alcoa and the QC Inspector. During design, the QA
Officer isresponsible for the review of all construction drawings and technical specifications associated
with the RA. During construction, the QA Officer, or an appointed representative is responsible for the
implementation of the project QA/QC program detailed in this CQAP and will also conduct on-site QA
inspections to verify that Work is being performed in accordance with the technical specifications and this
CQAP. The QA Officer will verify that all contracted laboratories operate under established and
approved QA/QC programs that are within the guidelines of this project. The QA Officer will aso
prepare the Compl etion of Construction Report and certify the work as a Washington Professional
Engineer. Heisalso responsible for activity planning, overall QC project team performance and project
schedule, budget and communications.

35 SITESAFETY OFFICER

The Site Safety Officer (SSO) is directly responsible to the construction contractor for the development,
coordination, and implementation of the Site Health and Safety Plan (HASP) and for the genera
protection of personnel during RA. This function will include enforcing Contractors compliance with the
HASP and will provide information and needed resources to perform health and safety activities. The
SSO shall have the authority to temporarily suspend operations until any unsafe condition is corrected and
it is safe to resume work.

The principle responsibilities of the SSO are discussed in the project HASP.
3.6 LABORATORY

The Laboratory selected to perform civil, geotechnical and geosynthetic testing for the project is
Geotechnics, Inc of Pittsburgh, PA or an equivalent laboratory approved by the QC Inspector. The
laboratory will have a documented quality control program to verify that the laboratory procedures
conform to the appropriate American Society for Testing and Materials (ASTM) standards or other
applicable standards. They will also be responsible for maintaining chain of custody for samples and for
reporting data. A copy of the laboratory's QA/QC program will be provided to the QC Inspector and
Alcoa.

The selected laboratory will also have responsibility for al bench level QA/QC, data reduction, reporting,
and performance monitoring.

3.7 CONSTRUCTION CONTRACTOR(S)

Selected Contractors will be responsible for performing the work outlined in the construction drawings
and technical specifications. Thiswork shall include:
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Site Mobilization and Demobilization.
Site Preparation.

Construction Layout and Surveys.
Construction of an Engineered Barrier.
Excavation

Shoreline Reconstruction
Pre-Engineered Building Construction
General Fill Placement
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4.0 FIELD OPERATIONS
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5.0 INSPECTION ACTIVITIES

This section of the CQAP describes QC requirements and standards related to the construction aspects of
the work as described in Section 2.0. Additional information relative to the construction QA/QC items
included in this section can be obtained from the U.S. EPA Technical Guidance Document EPA/600/R-
93/182 published in September 1993, titled "Quality Assurance and Quality Control for Waste
Containment Facilities" unless otherwise noted.

The objective of this section is to anticipate specific requirements of the project and establish procedures
to verify that the construction quality meets technical design specifications. Specifically, this section of
the CQAP will:

» Define construction communication, documentation, and record keeping procedures, including use of
standard forms;

» ldentify specific construction activities and describe the procedures to be used in sampling,
implementation, review, approval, and documentation; and

» Establish QC procedures, including observations and tests that will be used to verify that work meets
or exceeds al design criteria.

The QC Inspector will monitor and document the performance of work and will verify that the work is
performed according to the Technical Specifications and this CQAP. Where conflicts or variations
between information presented in this section of the CQAP and the technical specifications exist, the
information presented in the technical specifications shall preside, unless written approval is obtained
from the QC Inspector.

The specific QA/QC monitoring requirements for the basic components of the above mentioned
construction are discussed below. The sections specify the minimum requirements that must be met and
to what extent QA/QC monitoring will be conducted by the QC Inspector.

51 SAMPLE NUMBERING SYSTEM

All samples collected and observed during construction shall be recorded in the site logbooks. The QC
Inspector will verify that the sample numbering system identified in Section 4.4.1 of this CQAP is used
for sample tracking and for reporting purposes. A unique sequential number shall be assigned to each
sample taken or observed.

52 GENERAL ACTIVITIES

Genera Activities consist of the maintenance of roads, the control of dust and the management of
utilities. The QC Inspector shall periodically inspect the access roads and verify that they are kept clean
and shall monitor the use of dust control measures on the roads during construction. These inspections
shal be documented. He shall also verify that any public utilities connected and utilized by the
Contractor at the Site are routed and connected in accordance with current applicable codes. The QC
Inspector shall verify that utilities proposed for demolition are de-energized prior to removal.
Appropriate lock-out/tagout procedures shall be documented.
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5.3 PHASE | - SSTE PREPARATION

Site Preparation will consist of mobilization, access road and staging area construction, surveying, erosion
and sediment control installation, pipe plugging and filling, decon area construction and fence removal.
QC Activities associated with these items is discussed below.

531 M obilization

Mobilization will consist of the delivery, assemblage and proper operation of equipment required by the
Contractor to perform the work. The QC Inspector shall verify that all equipment on-site is assembled
and operates in accordance with the manufacturer’ s Operations Manual.

532 Access Roads and Staging Areas

Access Roads and Staging Areas will be constructed by the Contractor at the locations shown on the
drawings. The QC Inspector will verify and document that the roads are constructed to the cross sections
indicated and using the materials specified. Documentation shall include that the access roads do not
extend over the height of the rails. The QC Inspector shall document the location of the material
excavated to facilitate construction of selected portions of the access road.

Aggregate Qualification

Inspection of the granular drainage material shall begin prior to construction of the layer. As materia is
stockpiled, the QC Inspector shall make a visual inspection of it. He shall determine if it is uniform in
nature, if it is free of excessive amounts of fines, inorganic materials, debris and large rocks, and if it
meets the classification and property requirements stated in the technical specifications. |If the drainage
material does not meet the requirements, the QC Inspector can reject the material and direct the
Contractor to segregate unsuitable material. Testing of the material may be required to verify
conformance with the technical specifications. The following testing requirements shall be used by the
QC Inspector to verify that the materials conform to the requirements stated in the technical
specifications.

Laboratory Testing
* Particlesizeanalysis - 1 per 5000 cubic yards - ASTM D422, except no hydrometer analyses.
* Moisture Content - 1 per 5000 cubic yards - ASTM D2216.
* Relative Density - 1 per 5000 cubic yards- ASTM D4253 and ASTM D4254 at 60% relative density.
Construction of Aggregate Layers
During construction of the drainage layer, the QC Inspector shall continuously observe the placement of
the aggregate material, monitoring and documenting the material and testing results and the procedures
for installing the aggregate, as they relate to the material and procedural requirements presented in the
technical specifications. To verify the installation of the aggregate, the QC Inspector shall monitor and

document the following:

» Thethickness and coverage of the aggregate lift asit is placed;
» The compaction process and the testing of the compacted layer to verify conformance with
specifications;
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» A survey of the completed aggregate layer to verify that specified slopes are obtained;
» The migration of the aggregate into the existing subgrade is prevented by the presence of woven
geotextiles.

Since placement of a woven geotextile fabric precedes placement of the aggregate layer, it is aso
necessary to monitor aggregate layer spreading and compaction operations by heavy equipment to verify
that the woven geotextile is not damaged or displaced by the installation equipment.

The QC Inspector shall immediately notify the Contractor if he observes or tests an area of the aggregate
layer not meeting the requirements stated in the technical specifications or his interpretation of aggregate
placement, based on his observations and the results of the laboratory testing. The Contractor shall then
remove the defective or nonconforming area or volume and replace it.

533 Surveying

During surveying activities, the QC Inspector will verify and document that the work will be performed in
accordance with current accepted surveying standards. These shall include the National Standards of
Map Accuracy as established by the United States Geological Survey (USGS). The QC Inspector shall
periodically inspect permanent benchmarks, temporary benchmarks and stakes and document their
condition and function. The QC Inspector shall verify that the surveyor is licensed in the State of
Washington or is operating under the direct supervision of a Washington licensed surveyor.

The QC Inspector shall receive a copy of all survey records. The time for delivery of these records shall
be agreed upon by the Contractor and the QC Inspector.

534 Erosion and Sediment Control

Erosion and Sediment Control features shall be installed at the locations shown on the Drawings. The QC
Inspector shall verify that these features were installed in accordance with the specifications. He shall
verify the size and the installation of the steel plates inserted between the jersey barriers and the
frequency and installation of the support pipes behind the barriers. The QC Inspector shall verify the
installation of the filter fabric on the upslope side of the barrier, including the nails and the wattles
secured over the fabric. He will review the finished construction of the features along the Columbia River
and shall make a determination of the adequacy of the structure and its ability to retain sediment.

He shall verify that conventional silt fence is installed in an upright condition, with proper depth and
spacing of stakes, proper connection of fence to stakes and proper burial of fabric at the ground surface-
fence interface. QC Inspector

5.35 Infiltration Basin

During construction of the infiltration basin, the QC Inspector shall verify that only those trees needed to
construct the embankment and overflow outlet be removed. He shall aso verify and document that the
embankment and outlet structure be constructed to the proper elevations. He shall document the location
of the drainage swale leading from the infiltration basin to the Columbia River, verifying that the swaleis
on Alcoa property and will not interfere with Landfill construction. He will verify that the Biodiffusers
are installed in accordance with the manufacturer’ s installation guide, at the proper depth to allow gravity
flow of water from the anchor trench drain. The location of the Biodiffusers will not require the removal
of any treesin the vicinity of the infiltration basin.
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5.3.6 Demolition

Demoalition activities will be performed at several locations on the East Landfill and involve, wood and
metal structures, wood and metal retaining walls, utility poles and fencing. The QC Inspector will verify
that the demolition is done safely and to the below-grade depths indicated in the specifications. He shall
verify that all excavation debris be disposed in the areas shown on the Drawings. The height of such
debris will be terminated at an elevation at least two feet below proposed grading contours, to allow for a
thickness of soil cover greater than 2 feet. He shall verify that Excavation Debris is broken down to the
size stated in the specifications. He shall obtain copies of all of the needed permits, manifests, disposal
receipts, weigh tickets, etc. The QC Inspector will monitor material disposed at this location for
potentially hazardous constituents. He will also monitor dust generated during work activities.

537 Pipe Plugging/Filling

During pipe plugging and filling, the QC Inspector shall observe the activity, document the procedure
used by the Contractor to fill the pipe and verify that the pipe is filled to the volume stated in the
specifications.

5.3.8 Decontamination Area

The QC Inspector will verify that the decon pad is constructed to the dimensions and slopes indicated in
the drawings. He will verify that the geomembrane is installed and covered with the needed thickness of

aggregate.
54 PHASE || —SOUTH BANK AREA OF CONCERN
54.1 Clearing and Grubbing

During clearing and grubbing, the QC Inspector will verify that the limits of work are established. He
will monitor the activities and verify that Excavation Debris is removed and disposed as per the
Specifications and that grubbed material is disposed at the East Landfill. He will monitor for dust
generated during work activities.

54.2 Waste Soil Excavation

The QC Inspector will monitor excavation activities. He will observe the excavation in 12-inch thick
layers to the limits shown on the drawings. He will document the segregation of PCB Wastes and Waste
Soils and the disposal of each. He will obtain copies of the manifests for shipping the PCB Wastes off
site. He will coordinate the excavation of material with confirmational sampling to minimize the volume
of material disposed off-site or placed at the East Landfill. He will coordinate with the surveyor to
generate mapping that delineate the limits of PCB Waste excavated and Waste Soils excavated.

During transportation of Waste Soils to the East Landfill, the QC Inspector will observe the trucks using
the Contaminated Material Haul Road. He will verify the dumping of Waste Soils at the East Landfill
and the tarping of the soils, as per the specifications. He will document these activities and address
potential problems.
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54.3 Confirmational Sampling

The QC Inspector will implement the Confirmational Sampling Program in accordance with Section V1 of
the specifications. Immunoassay screening will be performed in accordance with the instructions
provided with the kit.

544 Random Fill Testing and I nstallation

The Random Fill is to be used for backfill of excavated areas, to construct the anchor trench
platform/embankment, to construct the slope beneath shoreline revetment, to construct the 18-inch thick
Random Fill layer over the geosynthetics of the engineered barrier and as backfill material for peripheral
areas.

Preconstruction Random Fill Evaluation

Random Fill shall be obtained by the Contractor from an Owner approved off-site source. The quality of
the soils shall be evaluated prior to placement to assure that the soils will meet physical parameter
requirements of the Technical Specifications. The QC Inspector shall make a visua inspection of the
material prior to delivery to the Site to determine if it is uniform in nature, if it is free of roots, stumps,
debris, large rocks and clods over four inches in any direction, and if it visually and manually meets the
classification and property requirements stated in the technical specifications. If the soil material does not
meet these requirements, the QC Inspector can reject the material and recommend to the Contractor to
segregate unsuitable material or to excavate at another location within the borrow area. Testing of the
material shall be required to verify physical property conformance with the Technical Specifications. The
following testing shall be performed by the QC Inspector at the frequencies indicated or with each visual
change in the material observed by the QC Inspector. Testing shall be performed using the indicated
standard.

Laboratory Testing

Particle size analysis/gradation 1 per 20,000 CY or material change ASTM D422
Classification 1 per 20,000 CY or material change ASTM D2487
Moisture-density relationship 1 per 20,000 CY or material changes  ASTM D698
Specific Gravity 1 per 20,000 CY or material changes ASTM 854
Atterberg Limits 1 per 20,000 CY or material changes  ASTM D4318
M oisture content 1 per 20,000 CY or material changes ASTM D2216

Shipment of all soil samples shall be performed in accordance with ASTM D4220.

The QC Inspector has the option to modify the frequency of testing and/or the nature of the test if the
characteristics of the borrow material change or remain relatively consistent; however he should inform
the contractor of such modifications prior to implementation.

Random Fill I nstallation
During placement of Random Fill, the QC Inspector shall observe the placement of the soil material,

monitoring and documenting the following information to verify that the specified material is placed and
compacted to the specification guidelines:

- Soil Type - Lift Thickness
- Moisture Content - Maximum Particle Size
Alcoa Vancouver Works Revision 0
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- Density - Uniformity of Compaction
- Equipment - Compaction Area

- Number of passes with compaction equipment

- Scarification of previously placed lift

The QC Inspector shall observe and determine the number of passes performed by the compaction
equipment. At least one observation shall be performed per acre per lift. He shall immediately notify the
Contractor if he does not obtain the above-mentioned information during his observation or observes
conditions relative to the information mentioned above that differ from the technical specifications.

Field testing shall be performed by the QC Inspector and shall consist of moisture and density testing.
Testing shall be performed with a nuclear density gauge. Density testing shall be performed in
accordance with ASTM D2922 and moisture content shall be determined in accordance with ASTM
D3017. Testing shall be performed once for every 1,000 cubic yards of Random Fill placed or once for
each six-inch lift of Random Fill spread and compacted, whichever is greater. If a change in the visual or
physical characteristics is observed by the QC Inspector during installation, he shall collect a
representative sample of the Random Fill and submit the sample for testing to obtain updated optimum
moisture and maximum dry density results. The testing shall be performed in accordance with ASTM
D698.

If field testing of the Random Fill yields density or moisture results that do not meet the requirements
stated in Section V111, Part D.2.d of the specifications, the QC Inspector can have the test location moved
to another area of the region that is being constructed, i.e., within the 500 cubic yard zone or recompact
the area and perform the test again. If an acceptable test result is not achieved after two attempts, the QC
Inspector shall inform the Contractor of the failed area. The Contractor may either remove the failed area
and reinstall with new material, reconstruct the area using the existing material or implement some other
method to achieve the required results.

If the QC Inspector observes the deterioration of weather conditions, such as high temperatures, windy
conditions or rainfall, and determines that these conditions may affect the construction of the soil layers,
he shall immediately notify the Contractor. The Contractor may need to temporarily interrupt
construction and implement measures to protect that portion of the Random Fill previously installed and
approved by the QC Inspector.

55 PHASE |11 —SHORELINE REHABILITATION
551 Clearing and Grubbing

Clearing and grubbing activities will be monitored by the QC Inspector in accordance with Section 5.4.1
of this CQAP.

55.2 Grading

During grading activities, the QC Inspector will monitor the movement of Random Fill throughout the
shoreline area.  He will observe the grading and the spreading of the Random Fill. No compaction
requirements are needed for Random Fill graded from the shoreline area; compaction testing will be
required for imported soil. The QC Inspector shall document locations where Excavation Debris and
organic material are removed from the shoreline area and disposed at the East Landfill. He shall also
monitor and document soft or compressible soil areas, if encountered.
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55.3 Random Fill and Organic Material from Borrow Source

Random Fill and Organic Material (used to support willow growth) from an approved off-site borrow
source shall be used to complete construction of the shoreline embankment. The QC Inspector shall
document delivery and installation of these materials in accordance with Section 5.4.4 of this CQAP.

554 Revetment

The QC Inspector shall monitor and document installation of the revetment. QC activities associated with
thistask are discussed in detail in Section 5.14 of this CQAP.

555 Willow, Shrub and Grass Planting

The Contractor shall provide the QC Inspector with information on the plants to be used for installation
along the shoreline. The information shall include the species of plants, the quantity, the nursery from
which the plants were acquired and a photograph of the plant and the species label. If the information is
not acceptable to the QC Inspector, he shall inform the contractor of the inadequacies, from which the
Contractor will make adjustments. The Contractor shall also provide the QC Inspector with a written
certification, signed by a responsible party, which certifies that the materials actually delivered meet the
regquirements stated in the Technical Specifications. The QC Inspector shall verify this requirement.

The Contractor shall review his procedure for planting with the QC Inspector prior to planting. During
planting, the QC Inspector shall verify that the plants be handled in accordance with the Technical
Specifications. He shall verify that the live stakes are kept in buckets until planting and that the shrubs
are kept in moist soil or moist sawdust until planting. The QC Inspector will document that the plants are
installed to the proper depths and at the spacing indicated. After planting, the QC Inspector will verify
that soil is pushed against the root of the plant to increase plant stability and to reduce the potential for
roots to dry out.

5.6 PHASE IV —NORTH AND NORTH2 LANDFILLS

Work at the North and North 2 Landfills will include clearing, Waste Soil excavation and handling,
implementation of the Confirmation Sampling Program, grading and vegetation (grass). This work will
be monitored and documented by the QC Inspector as discussed in previous sections of this CQAP. The
sections to be referenced are as follows:

Clearing Section 5.5.1
Waste Soil excavation and handling Section 5.4.2
Confirmational Sampling Section 5.4.3
Grading Section 5.5.2
V egetation Section 5.5.5

5.7 PHASE V — CONSTRUCTION OF EAST LANDFILL ENGINEERED CAP
57.1 Clearing and Grubbing

Clearing and grubbing activities will be monitored by the QC Inspector in accordance with Section 5.4.1
of this CQAP.

AlcoaVancouver Works Revision 0
Construction Quality Assurance Plan 14 September 12, 2003



57.2 Anchor Trench Platform/Embankment

The anchor trench platform and embankment will be constructed to the lines and grades shown on the
drawings using random fill imported from an approved borrow area. Placement of the Random Fill will
be monitored and documented by the QC Inspector in accordance with Section 5.4.4 of this CQAP.

573 Waste Soil Placement
Waste Soil Evaluation

Waste Soil shall be obtained by the Contractor from the North, North 2 Landfills and the South Bank.
The QC Inspector shall make a visua inspection of the material asit is delivered to the East Landfill to
determine if it visually and manually meets the Waste Soil and Excavation Debris requirements stated in
the technical specifications. If it does not meet the Excavation Debris requirements, the QC Inspector can
reject the material or recommend further management to meet the Excavation Debris requirement.
Testing of the material shall be required to meet compaction requirements stated in the Technical
Specifications. The following testing shall be performed by the QC Inspector at the frequencies indicated
or with each visual change in the material observed by the QC Inspector. Testing shall be performed
using the indicated standard.

Laboratory Testing

Classification 1 per 20,000 CY or material change ASTM D2487
Moisture-density relationship 1 per 20,000 CY or material changes ~ ASTM D698
Moisture content 1 per 20,000 CY or material changes ASTM D2216

Shipment of all soil samples shall be performed in accordance with ASTM D4220.

The QC Inspector has the option to modify the frequency of testing and/or the nature of the test if the
characteristics of the Waste Soils change or remain relatively consistent; however he should inform the
Contractor of such modifications prior to implementation.

Waste Soil I nstallation

During installation of Waste Soils and Excavation Debris, the QC Inspector shall observe the placement
of the material, monitoring and documenting the following information to verify that the material is
placed and compacted to the specification guidelines:

- Soil Type - Lift Thickness

- Moisture Content - Maximum Particle Size

- Density - Uniformity of Compaction
- Equipment - Compaction Area

- Number of passes with compaction equipment
- Scarification of previoudly placed lift

The QC Inspector shall observe and determine the number of passes performed by the compaction
equipment. At least one observation shall be performed per acre per lift. He shall immediately notify the
Contractor if he does not obtain the above-mentioned information during his observation or observes
conditions relative to the information mentioned above that differ from the technical specifications.
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Field testing shall be performed by the QC Inspector and shall consist of moisture and density testing.
Testing shall be performed with a nuclear density gauge. Density testing shall be performed in
accordance with ASTM D2922 and moisture content shall be determined in accordance with ASTM
D3017. Testing shall be performed once for every 1,000 cubic yards of Waste Soils placed or once for
each six-inch lift of Waste Soils spread and compacted, whichever is greater. In areas where at least 20%
of the Waste Soils can be classified as Excavation Debris, compaction testing will be performed, but
results will be interpreted and reviewed by the QC Inspector for acceptance.

If the QC Inspector observes the deterioration of weather conditions, such as high temperatures, windy
conditions or rainfall, and determines that these conditions may affect the construction, he shall
immediately notify the Contractor. The Contractor may need to temporarily interrupt construction and
implement measures to protect that portion of the Waste Soils previously installed and approved by the
QC Inspector.

58 GEOSYNTHETIC CLAY LINERS

This section describes the QA/QC testing, inspection procedures and documentation to be implemented
for Geosynthetic Clay Liner (GCL) installation activities at the East Landfill. Specifically, this section
covers the GCL to be placed under the geomembrane at the East Landfill.

Prior to any construction in which geotextiles are used, the Contractor shall provide the QC Inspector
with a list of guaranteed Minimum Average Roll Vaues (MARV) for the GCL, the ASTM Standards
used in obtaining MARV and the Manufacturer's QA certification under which the tests are performed.
The Contractor shall also provide the QC Inspector with a written certification, signed by a responsible
party, which certifies that the GCL actually delivered meet the guaranteed minimum average roll values.
The QC Inspector shall verify that the certified values meet the values and testing frequencies required, if
any, listed in the technical specifications.

5.8.1 Packaging, Shipping, and Storage

During shipment and storage, the GCL rolls shall be protected from ultraviolet light exposure, puncture,
cutting, precipitation or other wetting, mud, dirt, or any other damaging conditions. To prevent damage
by ultraviolet exposure, dirt, and wetting, the geotextile rolls shall be shipped and stored in relatively
opaque and watertight wrappings. The wrapping should not interfere with the ability of the Contractor to
handle the GCL rolls using the central core or slings.

As GCL rolls are delivered to the site, the QC Inspector shall verify that the rolls are handled in a manner
that does not damage the GCL or its protective wrapping. He shall observe the rolls being placed in an
area, as determined by the Contractor, where water can not accumulate and where rolls shall be elevated
off the ground and stacked in a manner that does not crush the cores, damage the GCL or limit the ability
to obtain conformance samples. The QC Inspector shall document that the core is stable enough to
support the GCL roll whileit is being handled by slings or by a spreader bar or by atapered corerod. The
bands preventing the GCL from unrolling shall be intact and show no signs of damaging the GCL. GCL
may be stored outdoors if covered completely by a tarpaulin. Outdoor storage of GCL rolls should not
exceed 4 weeks.

If any specia handling is required, it shall be so marked on the top surface of the GCL wrapping. The
QC Inspector shall examine the rolls upon delivery and shall report any variance from the above
reguirements to the Contractor.
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5.8.2 Material Inspection and Conformance Testing

As GCL rolls are delivered to the site, the QC Inspector shall record the following information from the
outer wrapping of theroll:

* Manufacturer's name.

e Product identification or style.
* Lot number.

* Roll number.

* Roll dimensions.

+ Machinedirection of roll fabrication, if available.

After recording the information for each roll, the QC Inspector shall inspect each GCL roll for damage,
observing any cuts, punctures and deformations on the geotextile or the outer geotextile wrapping. If any
of these deficiencies are observed, the QC Inspector shall document the deficiency and mark the roll as
potentially unsuitable. After all GCL rolls have been inspected, the QC Inspector shall review the rolls
marked as deficient and determine if said rolls should be accepted, salvaged or rejected completely. If a
roll is deemed salvageable, a portion of the roll may be identified that can be separated (by cutting) from
damaged portions and utilized in construction. Rejected rolls shall be marked for removal from the site.
The Contractor shall be responsible for scheduling the manufacturer to remove rejected GCL rolls.

At his own discretion, the QC Inspector shall select a roll to be sampled for conformance testing. The
sample shall be taken from any roll on-site by cutting full-width, 3 feet long samples. Conformance
sampling and testing may only be waived by the QC Inspector.

The conformance samples and the information obtained from the outer wrapping of the sampled roll shall
be shipped to a testing laboratory selected by and contracted to the QC Inspector and the following tests
shall be performed:

GRI GCL1 "Free Swell Conformance Test of Clay Component of a GCL ;"

ASTM D 5084 "Hydraulic Conductivity of saturated Porous material Using a Fexible wall
Permeameter;"

ASTM D 5261 "Standard Test Method for Measuring Mass per Unit Area of Geotextiles;"

The results of the conformance testing as described above shall be reviewed by the QC Inspector and
compared with the typical physical properties or MARV presented in the Technical Specifications.
Geotextile material meeting conformance requirements shall be documented by the QC Inspector as
accepted prior to the distribution for construction. Non-conforming test results shall be summarized by
the QC Inspector and forwarded to the Contractor and Owner. An alotment of geotextile that is
represented by a non-conforming test result shal be returned to the geotextile manufacturer.
Conformance sampling and testing is not to be performed on any geotextile that is not present on-site.

5.8.3 GCL Ingtallation
Prior to placement of the geomembrane within the landfill area, the QC Inspector and Contractor shall

verify and document that all lines and grades of the supporting soil meet the requirements set forth in the
design specifications and determine if construction egquipment can be used to deploy the GCL without
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causing ruts greater than one-inch in depth. In addition, the QC Inspector shall verify that no objects that
could harm or damage the geomembrane exist on the surface of the supporting soil.

The QC Inspector shall review for acceptance the GCL panel layout plan, which shall show al field
seams. The QC Inspector shall verify that the layout is consistent with the design specifications and the
accepted standards of practice, that seams are generally oriented parallel to the line of maximum slope,
and that the number of field seams in corners or odd-shaped locations are minimized. Following
acceptance of the panel layout by the QC Inspector, panel placement shall begin.

During GCL panel placement, the QC Inspector shall verify that:

» Each liner panel is assigned an identification designation agreed upon by the QC Inspector and
Contractor consistent with the panel layout plan;

* Theingtalled locations of the panels are recorded;

» The overlaps of panels are maintained in accordance with the Manufacturer’s Installation Guide. In
the absence of such data, the minimum overlap shall be 6 to 8 inches on longitudinal or transverse
edges

* The panels are free from holes, surface blemishes, scratches or other defects.

» Schedule of panel placement is such that the effects of precipitation and high winds are minimized
(i.e., begin panel placement in a drainage collection area and proceed upward and outward with panel
overlaps that facilitate drainage of water in the event of precipitation);

e Panel placement is not conducted during adverse weather conditions such as precipitation, excessive
moisture (fog, dew), in the presence of excessive winds, or in areas of ponded water;

* Panels are moved and placed in a manner that shall in no way harm the GCL,;

» The GCL panels are weighed down by sandbags to prevent uplift by wind. The QC Inspector shall
verify that the weights themselves do not damage the GCL

» Personnel working on the GCL do not smoke, wear damaging shoes, or engage in other activities
which could damage the GCL;

» The proper amount of moistened bentonite paste or dry bentonite is inserted in the overlap seamsin
accordance with the Manufacturer’s Installation guide.

* Direct contact with the GCL is minimized.

The QC Inspector shall inform the Contractor if the above requirements are not met or if any deficiencies
are observed.

The QC Inspector shall also inspect each panel for damage after placement. The QC Inspector shall
advise the Contractor which panels, or portions of panels, should be rejected or repaired. Damaged
panels or portions of damaged panels which have been rejected shall be marked and their removal from
the work area recorded by the QC Inspector. Repairs shall be made according to procedures described
herein.

5.8.4 Repairs

The QC Inspector shall observe and document al GCL repairs. Any noncompliance with the
reguirements presented in this section shall be reported to the Owner.
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Holes or tears in the geotextile filter fabric shall be repaired with a GCL patch made of the same material
asthe original GCL. The patch shall extend at least 12-inches beyond any damaged portion of the GCL.
GCL that is placed on slopes shall be repaired by sewing a the patch in place using a double-sewn lock
stitch (seams 1/4-inch to 3/4-inches apart and no closer than 1 inch from any edge), by the use of adhesive
or by heat bonding, if possible. Bentonite required in seams shall be installed as per standard overlap
seaming requirements as detailed above.

The QC Inspector shall document that all necessary repairs are completed in accordance with the
procedures specified in this section and in the technical specifications.

5.9 GEOMEMBRANES

This section describes the QA/QC testing, inspection procedures and documentation to be implemented
for geomembrane installation activities at the South Landfill Cap.

Prior to delivery of any geomembranes, the Contractor shall provide the QC Inspector with a list of
guaranteed MARV for the geomembrane, the ASTM Standards used in obtaining MARV and the
Manufacturer's QA certification under which the tests are performed. The Contractor shall also provide
the QC Inspector with a written certification, signed by a responsible party, which certifies that the
materials actually delivered meet the guaranteed minimum average roll values. The QC Inspector shall
verify that the certified values meet the values listed in the technical specifications.

5.9.1 Packaging, Shipping, and Storage

During shipment and storage, the geomembrane shall be protected from ultraviolet light exposure,
puncture, cutting, precipitation or other wetting, mud, dirt, or any other damaging conditions. As an
option, to prevent damage by ultraviolet exposure, dirt, and wetting, the geomembrane shall be shipped
and stored in relatively opaque and watertight wrappings. The wrapping should not interfere with the
handling of the geomembrane rolls using the central core or using slings. The central core should be of
sufficient diameter and strength to support the heavy weight of the roll without excessive deflection or
buckling.

As geomembrane is delivered to the site, the QC Inspector shall verify that the rolls are handled in a
manner that does not damage the roll or its protective wrapping. Dragging, pushing or sliding of the rolls
is not permitted. The QC Inspector shall observe the rolls being placed in an area where water can not
accumulate and where rolls shall be elevated off the ground and stacked in a manner that does not crush
the cores, damage the geomembrane or limit the ability to obtain conformance samples. If outdoor
storage of geomembranes is anticipated for greater than 6 months, the rolls shall be covered with a
tarpaulin.

If any specia handling is required, it shall be so marked on the top exposed surface of the geomembrane.
The QC Inspector shall examine the geomembrane rolls upon delivery and shall report any variance from
the above requirements to the Contractor.

592 Geomembr ane I nspection and Confor mance Testing

As geomembrane is delivered to the site, the QC Inspector shall record the following information from
the outer wrapping of the geomembrane.

e Manufacturer's name.
e Product identification.
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e Thickness.

* Roller number.

* Roll dimensions.

» Date Manufactured.

After recording this information for each roll, the QC Inspector shall inspect each geomembrane roll for
damage, observing any cuts, punctures and deformations on the geomembrane or the outer wrapping. If
any of these deficiencies are observed, the QC Inspector shall document the deficiency and mark the roll
as potentialy unsuitable. After all geomembrane rolls have been inspected, the QC Inspector shall review
the rolls marked as deficient and determine if said rolls should be accepted, salvaged or rejected
completely. If aroll is deemed salvageable, a portion of the roll may be identified that can be separated
(by cutting) from damaged portions and utilized in construction. Rejected rolls shall be marked for
removal from the site. The Contractor shall be responsible for scheduling the manufacturer to remove
rejected geomembrane roll(s).

In conjunction with the delivery of the geomembrane rolls to the site, the QC Inspector shall select arall
within alot to be sampled for conformance testing. One sample shall be obtained for every 50,000 square
feet of geomembrane. The sample shall be taken from any roll on-site by cutting full-width, 3 feet long
samples.  All geomembrane delivered to the site shall be sampled for conformance testing at the
frequency indicated.

At his own discretion, the QC Inspector shall select a roll to be sampled for conformance testing. The
sample shall be taken from any roll on-site by cutting full-width, 3 feet long samples. Conformance
sampling and testing may only be waived with the approval of the QC Inspector.

The conformance samples and the information obtained from the outer wrapping of the sampled roll shall
be shipped to a laboratory selected by and contracted to the QC Inspector and the following tests shall be
performed:

ASTM D 5199 "Standard Test Method for Measuring Nominal Thickness of Geotextiles and
Geomembranes;”

ASTM D 638 "Standard Test Method for Tensile Properties of Plastics;"
ASTM D 1505 "Test Method for Density of Plastics by the Density-Gradient Technique.”

The results of the conformance testing as described above shall be reviewed by the QC Official and
compared with the typical physical properties or MARV presented in the Technical Specifications.
Geomembrane material meeting conformance requirements shall be documented by the QC Inspector as
accepted prior to the distribution for construction. Non-conforming test results shall be summarized by
the QC Inspector and forwarded to the Contractor and Owner. An alotment of geomembrane that is
represented by a non-conforming test result shall be returned to the geomembrane manufacturer.
Conformance sampling and testing is not to be performed on any geomembrane that is not present on-site.

593 Geomembrane I nstallation

Prior to placement of the geomembrane within the landfill area, the QC Inspector and Contractor shall
verify and document that all lines and grades of the supporting soil meet the requirements set forth in the
design specifications. In addition, the QC Inspector shall verify that no objects that could harm or
damage the geomembrane exist on the surface of the supporting soil.
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The QC Inspector shall review for acceptance the manufacturer's geomembrane panel layout plan, which
shall show factory-installed or field-installed seams. The QC Inspector shall verify that the layout is
consistent with the design specifications and the accepted standards of practice, that seams are generally
oriented parallel to the line of maximum slope, and that the number of field seams in corners or odd-
shaped locations are minimized. Following acceptance of the panel layout by the QC Inspector, panel
placement shall begin.

During geomembrane panel placement, the QC Inspector shall verify that:

e Each liner pandl is assigned an identification designation agreed upon by the QC Inspector and the
Contractor consistent with the Contractor's panel layout plan;

* Theinstalled locations of the panels are recorded;

» The panels are free from pinholes, surface blemishes, scratches or other defects, such as nonuniform
color, streaking, carbon black agglomerates, regrind, etc.

» Schedule of panel placement is such that the effects of precipitation and high winds are minimized
(i.e., begin panel placement in a drainage collection area and proceed upward and outward with panel
overlaps that facilitate drainage of water in the event of precipitation);

» Panel placement is not conducted during adverse weather conditions such as precipitation, excessive
moisture (fog, dew), in the presence of excessive winds, or in areas of ponded water;

* Panels are moved and placed in a manner that will in no way harm the geomembrane, does not cause
scratches, wrinkles, or crimps in the geomembrane and does not damage the underlying Geosynthetic
Clay Liner;

» The geomembrane is weighed down by sandbags to prevent uplift by wind. The QC Inspector shall
verify that the weights themselves do not damage the geomembrane;

* Personnel working on the geomembrane do not smoke, wear damaging shoes, or engage in other
activities which could damage the geomembrane;

» Direct contact with the geomembrane is minimized.

The QC Inspector shall inform the Contractor if the above requirements are not met or if any deficiencies
are observed.

The QC Inspector shall also inspect each panel for damage after placement and prior to seaming. The QC
Inspector shall advise the Contractor which panels, or portions of panels, should be rejected or repaired.
Damaged panels or portions of damaged panels which have been rejected shall be marked and their
remova from the work area recorded by the QC Inspector. Repairs shall be made according to
procedures described in this CQAP.

594 Field Trial Seams

Prior to field seaming of the geomembrane panels, trial seams shall be made on pieces of geomembrane to
verify that seaming conditions are adequate. Trial seams shall be made at the beginning of each seaming
period and at least once every four hours, with additional tests at the QC Inspector's discretion, i.e.,
changes in personnel, equipment, weather conditions. Each seamer shall make at least one trial seam
each day. The trial seam sample shall be made using two geomembrane pieces, each at least four-feet
long by one-foot wide with the seam centered lengthwise. A total of two to six specimens, one-inch wide,
shall be cut from the trial seam sample by the Contractor using a die. These specimens shall be field-
tested for shear and peel, respectively, using a method selected by the Contractor and approved by the QC
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Inspector. Results of these tests shall conform to the requirements stated in the technical specifications.
If atrial seam fails, the entire operation shall be repeated. If the additional trial seam fails, the seaming
apparatus or seamer shall not be accepted and shall not be used for seaming until the deficiencies are
corrected and two consecutive successful trial seams are achieved.

The QC Inspector shall observe all field trial seaming operations and testing. The remainder of the
successful trial seam sample shall be assigned a number and marked accordingly by the QC Inspector,
who shall also log the date, hour, ambient temperature, number of seaming unit, name of seamer, and pass
or fail descriptions. Upon acceptance of the field trial seaming operations by the QC Inspector, actual
field seaming of the geomembrane panels can commence.

595 Field Seams

Field seaming shall be performed by a Contractor certified by, and using the extrusion welding and fusion
welding guidelines of, the geomembrane manufacturer. The Contractor shall provide the QC Inspector
with a copy of his installation certification from the geomembrane manufacturer. Alternate seaming
techniques must be acceptable to the manufacturer and the QC Inspector. Each seaming apparatus shall
be equipped with gauges providing information on apparatus performance, such as the temperature of the
welding apparatus and rate of seaming. Prior to seaming, the Contractor shall provide the QC Inspector
with the panel layout drawing and a seam numbering system shall be instituted for documentation
purposes. No seaming shall be performed at ambient conditions outside of those noted in the technical
specifications unless the Contractor demonstrates and certifies to the QC Inspector that the seaming
methods produce seams that are equival ent to seams produced within the preferred temperature range.

The QC Inspector shall verify that the seam areais clean and free of moisture, dust, dirt, and debris of any
kind. If seam overlap grinding is required (for extrusion welding), the QC Inspector shall verify that it is
completed no more than one-half (1/2) hour before seaming and is performed in a manner that does not
significantly reduce the thickness and/or strength of the geomembrane.

During seaming, the QC Inspector shall log apparatus temperatures, ambient temperatures, and
geomembrane temperatures. The QC Inspector shall aso verify that:

» The Contractor maintains on-site the number of spare operable seaming units agreed upon at a
preconstruction meeting and that equipment used for seaming is not likely to damage the
geomembrane;

» Electric generators are placed on a smooth base such that no damage occurs to the geomembrane.
Otherwise, electric generator shall not be placed on the membrane;

» If required, a firm substrate shall be provided by using a flat board or similar hard surface directly
under the seam overlap to achieve proper support;

* A smooth insulating plate or fabric is placed beneath the welding apparatus after usage until the
apparatus cools;

» The procedure used to temporarily bond adjacent panels together does not harm the geomembrane,
and the temperature of any hot-air spot welding apparatus is controlled so that the geomembrane is
not damaged; and

» The panels of the geomembrane have a finished overlap of at least four inches (4") for extrusion
welding and fusion welding, and all welds shall occur at least one inch (1") from the edge of the
overlying geomembrane panel.
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5.9.6 Destructive Seam Strength Testing

The QC Inspector shall select locations where seam samples shall be cut out for field and laboratory
destructive seam strength testing. Additional test locations may be determined during seaming at the QC
Inspector's discretion. Selection of such locations may be prompted by suspicion of excess crystallinity
or contamination in the weld, offset welds, or any other potential cause of imperfect welding. The QC
Inspector shall direct the Contractor to cut samples as the seaming progresses so that laboratory test
results can be obtained before completion of geomembrane installation. The Contractor shall not be
informed in advance of the |ocations where the seam samples shall be taken.

Each cut sample shall be at least 36-inches long and 18-inches wide, with the seam centered along the
sample length. Each sample shall be subjected to both field and laboratory testing. For field testing, ten
specimens, each one-inch wide shall be cut from the sample (by hand, die or tensiometer) and subjected
to peel and shear testing using afield tensiometer. Five of the samples shall be tested for peel and five of
the samples tested for shear. Four of the five specimens shall not fail for peel or for shear. The remaining
portion of the seam sample shall be cut into two sections at least one-foot long. One portion shall be sent
to an independent testing laboratory, contracted to the QC Inspector, for laboratory testing, and one
portion shall be retained by the Owner for archiving.

The QC Inspector shall:

e Observe sample cutting, assigh a number to each sample, and mark the sample accordingly;

» Record sample location on the layout drawing and the reason for taking the sample at this location
(e.g., statistical routine, suspicious feature of the geomembrane);

» Log the date, time, ambient temperature, number of seaming unit, name of seamer, welding apparatus
temperatures and pressures, field test pass/fail description, and attach a copy to each sample portion.

All holes in the geomembrane resulting from destructive seam sampling shall be immediately repaired in
accordance with repair procedures described herein. The continuity of the new seams in the repaired area
shall be non-destructively tested according to the methods described herein.

Each day, the QC Inspector shall forward the destructive seam strength test samples for testing to a
designated testing laboratory. The QC Inspector shall verify that sample packaging and shipping methods
are acceptable. Testing for seam shear and seam peel shall be performed in accordance with ASTM
D4437 "Standard Practice for Determining the Integrity of Field Seams Used in Joining Flexible
Polymeric Sheet Geomembranes.”

Thetesting laboratory shall provide test results to the QC Inspector by fax, at a minimum, within 24 hours
of the time the samples are received. The QC Inspector shall review the laboratory test results as soon as
they become available, compare the results to the recommended criteria and forward the results to the
Project Engineer and the QA/QC Team. He shal also make appropriate recommendations to the
Contractor.

If the sample fails by film tear bond (FTB) through the laboratory destructive test, the Contractor has two
options:
» The Contractor can reconstruct the seam between the failed location and any passed test locations; or

* The Contractor can retrace the welding path to intermediate locations at least 10 feet from the
location of the failed test and take small samples for additional field tests. If these additional samples
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pass the test, then laboratory samples are taken. |If the laboratory samples pass destructive testing, the
seam is reconstructed between the sample locations. If either sample fails, then the process is
repeated.

FTB is defined by the National Sanitation Foundation (NSF) standard number 54 as "Failure of one of the
parts of ply by tearing, instead of separating from the other part of the specimen at the separation line."
This is further defined as a "failure of one of the bonded seams (or one ply if the HDPE liner is a
reinforced laminate) by tearing or breaking prior to complete separation to the bonded area.”

All acceptable seams shall be bounded by the single location from which the laboratory destructive
strength test sample was obtained. The QC Inspector shall document all actions taken on a destructive
test failure.

5.9.7 Non-Destructive Seam Continuity Testing

To check the continuity of seams, the Contractor shall non-destructively test al field seams over the full
length using either a vacuum test unit, an air pressure test (for double fusion seams only), or other method
approved by the QC Inspector. Testing methods are described in the Manufacturer's installation
guidelines. Continuity testing shall be done as the seaming work progresses, not at the completion of all
field seaming.

All extruded seams and geomembrane repairs shall be vacuum tested by the Contractor. Testing shall be
performed using a vacuum box assembly consisting of a transparent viewing window, a soft neoprene
base gasket, a vacuum hose assembly leading to a vacuum pump, and a vacuum gauge. A strip of the
seam or repair to be tested shall be wetted with a soapy solution, and the vacuum box shall be placed over
the wetted area and energized. A vacuum of (approximately 5 psi) shall be achieved in the vacuum box
and maintained for at least 15 seconds, and the geomembrane shall be examined through the viewing
window for the presence of soap bubbles. Areas where soap bubbles appear shall be marked and repaired
according to the methods described in Section 5.5.8.

Air pressure testing may be performed on seams in which a double seam with an enclosed air space
exists. Testing shall be performed by sealing both ends of the seam length, inserting a pressure feed
needle into the enclosed air space created by the double fusion weld, and creating a pressure of between
25 and 30 psi (gauge) in the enclosed air space using an air pump. The pressure source valve shall then
be closed for ten minutes. If the pressure loss exceeds 4 psi during a period of ten minutes, the seam shall
be vacuum tested to locate the faulty area.

The QC Inspector shall:

* Observe al continuity testing and record the location, date, test unit number, name of tester, and all
test results; and

» Inform the Contractor of any required repairs.

Seams that cannot be quantitatively tested for seam continuity shall be qualitatively tested for edge
bonding using a blunt instrument, such as a screwdriver. The QC Inspector shall run the blunt instrument
aong the edge of the seam to find obvious unbounded areas. Care shall be taken to not puncture or
damage the seam or geomembrane. The seam shall also be visually inspected by the QC Inspector for air
bubbles or other discontinuities. In addition, al seams that cannot be quantitatively tested for continuity
shall be cap-stripped with the same geomembrane.
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5.9.8 Defectsand Repairs

All seams and non-seam areas of the geomembrane shall be inspected by the QC Inspector for
identification of defects, holes, blisters, undispersed raw materials, and any sign of contamination by
foreign matter. Any area that fails non-destructive or destructive testing shall be marked and logged by
the QC Inspector and repaired by the Contractor.

Repair procedures shall be agreed upon between the Contractor and the QC Inspector at the
preconstruction meeting. Unless otherwise agreed, the procedures shall be as follows:

» Defective seams shall be repaired by reconstruction, capped, or, for long fusion seams, removed and
replaced with a strip of new geomembrane welded into place.

»  Small tears, localized flaws, or pinholes shall be repaired by seaming or patching.

o Blisters, larger holes, undispersed raw materials, and contamination by foreign matter shall be
repaired by patching or capping.

Seams or surfaces of geomembrane that are to be patched, capped, or spot-welded shall be abraded no
more than one-half (1/2) hour before the repair. All repairs shall be made using an approved field
seaming method and shall be subjected to the non-destructive seam testing described in Section 5.9.7
above. Each patch and cap shall be numbered, logged and located by the QC Inspector. Patches and caps
shall be made of the same geomembrane, round or oval in shape (so that al corners are rounded with a
radius of at least six inches), and extend a minimum of 6 inches (6") beyond the edge of defects.

The Contractor shall provide al of his documentation covering the installation of the geomembrane to the
QC Inspector no later than 14 days after al operations have been completed. The Contractor shall not
reference the QC Inspector's documentation.

599 Prefabricated Geomembrane

If the geomembrane or part of the geomembrane is delivered to the Site in a prefabricated form, the seam
testing discussed in Sections 5.9.4, 5.9.5, 5.9.6 and 5.9.7 shall not be required for the prefabricated
portion of the geomembrane. The Contractor, however, shall abtain certificates from the geomembrane
manufacturer stating that these tests were performed on the prefabricated FML assembly and met the
minimum requirements. Field seams shall not be required unless the QC Inspector identifies aflaw in the
geomembrane as discussed in Section 5.9.8. Procedures within that section shall then be implemented.

510 SYNTHETIC DRAINAGE MEDIA

This section describes the QA/QC testing, inspection procedures and documentation to be implemented
for installation of the synthetic drainage media consisting of synthetic drainage net at the South Landfill.
The purpose of synthetic drainage media is to transport or remove water which infiltrates into it by
utilizing the hydraulic conductivity of the media.

Prior to any construction in which synthetic drainage media is used, the Contractor shall provide the QC
Inspector with alist of guaranteed Minimum Average Roll Vaues (MARV) for the drainage net and the
geotextile combination, the ASTM Standards used in obtaining MARV and the Manufacturer's Quality
Assurance certification under which the tests are performed. The Contractor shall also provide the QC
Inspector with a written certification, signed by a responsible party, which certifies that the materials
actually delivered meet the guaranteed minimum average roll values. The QC Inspector shall verify that
the certified values meet the values listed in the technical specifications.
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5.10.1 Packaging, Shipping, and Storage

Packaging, shipping and storage of synthetic drainage media shall be implemented as discussed in Section
5.8.1 of this CQAP.

5.10.2 Material Inspection and Conformance Testing

Material Inspection of the synthetic drainage media shall be implemented as discussed in Section 5.8.2 of
this CQAP.

At his own discretion, the QC Inspector shall select aroll to be sampled for conformance testing. The
sample shall be taken from any roll on-site by cutting full-width, 3 feet long samples. Conformance
sampling and testing may only be waived by the QC Inspector.

The conformance samples and the information obtained from the outer wrapping of the sampled roll shall
be shipped to a testing laboratory selected by and contracted to the QC Inspector and the following tests
shall be performed:

ASTM D 1505 or 792 "Density of Plastics by the Density-Gradient Technique;”
ASTM D 5199 "Measuring Nominal Thickness of Geotextiles and Geomembranes
ASTM D 5261 "Standard Test Method for Measuring Mass per Unit Area of Geotextiles;"

ASTM D 4716 *Constant Head Hydraulic Transmittivity (In-Plane Flow) of Geotextiles and Geotextile
Related Products;”

Conformance Testing of the geotextiles heat bonded to the drainage media shall be performed in
accordance with Section 5.11.2 of this CQAP.

The results of the conformance testing as described above shall be reviewed by the QC Inspector and
compared with the typical physical properties or MARV presented in the Technical Specifications.
Synthetic Drainage Media material meeting conformance requirements shall be documented by the QC
Inspector as accepted prior to the distribution for construction. Non-conforming test results shall be
summarized by the QC Inspector and forwarded to the Contractor and Owner. An allotment of drainage
mediathat is represented by a non-conforming test result shall be returned to the geotextile manufacturer.
Conformance sampling and testing is not to be performed on any geotextile that is not present on-site.

5.10.3 Synthetic Drainage M edia I nstallation

Synthetic drainage media shall be installed using the procedures presented in Section 5.8.3 of this CQAP.
The QC Inspector shall inform the Contractor if he observes the following:

» Geotextile or synthetic drainage layer slippage resulting from improper placement or seaming;
»  Stress damage to the material from improper placement; and
* Improper material function because of wrinkles in the material, inadequate seam overlap, improperly

made seams, clogging of the materia by fine particles, or damage to the material from weather
conditions, human traffic, or equipment.
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Seaming of drainage media shall be made in accordance with methods recommended by the manufacturer
or as stated in the technical specifications. The QC Inspector shall verify that all overlaps and seams
conform to the technical specifications. During the overlap and seaming of the synthetic drainage net, the
QC Inspector shall verify that the overlap along the edges of adjacent net panelsis at least 4 inches and
the overlap along the ends is at least 8 inches. He shall aso verify that plastic ties, colored white or
yellow are used to tie adjacent panels. Metal ties shall not be used. The spacing of ties shall be a
maximum of 5 feet along the edges of the panels and 0.5 feet along the ends of the panels and 12 inches
in toe drains or cutoff trenches. The QC Inspector shall document that no seams are present perpendicular
to the slope. Thisrequires that the length of the geonet roll be at least as long as the distance from the top
of the dlope to the bottom.

5.10.4 Synthetic Drainage M edia Repairs

Holes or tearsin geonet shall be repaired by placing a geonet patch that extends at least 12-inches beyond
the edge of the hole or tear. The patch should be tied to the original installed geonet at 6-inch intervals.
If atear equal to 50% of the width of the geonet (typically 5 to 6 feet) is present on a side slope, the entire
roll shall be replaced. Repairs to the geotextile portions of synthetic drainage media shall be made using
the procedures presented in Section 5.11.4 of this CQAP. Each repair shall be numbered, logged and
located by the QC Inspector.

511 GEOTEXTILE FABRICS

This section describes the QA/QC testing, inspection procedures and documentation to be implemented
for geotextile installation activities at the Waste Management and Shoreline Improvement Area.
Specifically, this section covers the geotextile to be placed under the shore line mats, the geotextile use as
areinforcement layer and the geosynthetic erosion control material for stormwater channels.

Prior to any construction in which geotextiles are used, the Contractor shall provide the QC Inspector
with alist of guaranteed Minimum Average Roll Values (MARV) for the geotextile, the ASTM Standards
used in obtaining MARV and the Manufacturer's QA certification under which the tests are performed.
The Contractor shall also provide the QC Inspector with a written certification, signed by a responsible
party, which certifies that the materials actually delivered meet the guaranteed minimum average roll
values. The QC Inspector shall verify that the certified values meet the values and testing frequencies
required, if any, listed in the technical specifications.

5111 Packaging, Shipping, and Storage

During shipment and storage, the geotextile rolls shall be protected from ultraviolet light exposure,
puncture, cutting, precipitation or other wetting, mud, dirt, or any other damaging conditions. To prevent
damage by ultraviolet exposure, dirt, and wetting, the geotextile rolls shall be shipped and stored in
relatively opague and watertight wrappings. The wrapping should not interfere with the ability of the
Contractor to handle the geotextile rolls using the central core or slings.

As geotextile is delivered to the site, the QC Inspector shall verify that the rolls are handled in a manner
that does not damage the geotextile or its protective wrapping. He shall observe the rolls being placed in
an area, as determined by the Contractor, where water can not accumulate and where rolls shall be
elevated off the ground and stacked in a manner that does not crush the cores, damage the geotextile or
limit the ability to obtain conformance samples. The QC Inspector shall document that the core is stable
enough to support the geotextile roll while it is being handled by slings or by a spreader bar or by a core
rod. The bands preventing the geotextile from unrolling shall be intact and show no signs of damaging
the geotextile. Outdoor storage of geotextiles should not exceed 6 months.
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If any special handling is required, it shall be so marked on the top surface of the geotextile filter fabric.
The QC Inspector shall examine the rolls upon delivery and shall report any variance from the above
requirements to the Contractor.

5.11.2 Material Inspection and Conformance Testing

As geotextile material is delivered to the site, the QC Inspector shall record the following information
from the outer wrapping of the geotextileroll:

* Manufacturer's name.

*  Product identification or geotextile style.

e Lot number.

e Roll number.

* Roll dimensions.

» Machinedirection of roll fabrication, if available.

After recording the information for each roll, the QC Inspector shall inspect each geotextile roll for
damage, observing any cuts, punctures and deformations on the geotextile or the outer geotextile
wrapping. If any of these deficiencies are observed, the QC Inspector shall document the deficiency and
mark the roll as potentialy unsuitable. After all geotextile rolls have been inspected, the QC Inspector
shall review the rolls marked as deficient and determine if said rolls should be accepted, salvaged or
rejected completely. If aroll is deemed salvageable, a portion of the roll may be identified that can be
separated (by cutting) from damaged portions and utilized in construction. Rejected rolls shall be marked

for removal from the site. The Contractor shall be responsible for scheduling the manufacturer to remove
rejected geotextile roll.

At his own discretion, the QC Inspector shall select aroll to be sampled for conformance testing. The
sample shall be taken from any roll on-site by cutting full-width, 3 feet long samples. Conformance
sampling and testing may only be waived by the QC Inspector.

The conformance samples and the information obtained from the outer wrapping of the sampled roll shall
be shipped to a testing laboratory selected by and contracted to the QC Inspector and the following tests
shall be performed:

ASTM D 4533 "Standard Test Method for Trapezoidal Tearing Strength of Geotextiles;"

ASTM D 4632 "Standard Test Method for Breaking Load and Elongation of Geotextiles (Grab
Method);"

ASTM D 4833 "Standard Test Method for Index Puncture Resistance of Geotextiles, Geomembranes and
Related Products

ASTM D 5261 "Standard Test Method for Measuring Mass per Unit Area of Geotextiles;"
ASTM D 3786 "Test Method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics;"
ASTM D 4491 “Water Permeability of Geotextiles by Permittivity.”

The results of the conformance testing as described above shall be reviewed by the QC Inspector and
compared with the typical physical properties or MARV presented in the Technical Specifications.
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Geotextile material meeting conformance requirements shall be documented by the QC Inspector as
accepted prior to the distribution for construction. Non-conforming test results shall be summarized by
the QC Inspector and forwarded to the Contractor and Owner. An alotment of geotextile that is
represented by a non-conforming test result shall be returned to the geotextile manufacturer.
Conformance sampling and testing is not to be performed on any geotextile that is not present on-site.

5.11.3 Geotextile I nstallation

Prior to geotextile placement, the QC Inspector shall verify that the supporting soil (either graded to
specifications or existing ground surface) is relatively smooth, and is free from objectionable material or
sharp protrusions. All defective or non-conforming areas shall be addressed and the QC Inspector shall
verify that continuity is maintained between the repaired area and undisturbed areas. The QC Inspector
shall also verify that the manufacturer's certification and test results have been received and conform to
the design criteria provided in the technical specifications. No geotextile shall be placed without the QC
Inspector's approval.

Prior to ingtalation, the QC Inspector shall verify that the geotextile sections are not exposed to
precipitation or direct sunlight for more than the time noted on the shipping and storage instructions, or 3
months whichever is shorter. The QC Inspector shall also verify that the Contractor handles al geotextile
so that the sections are not damaged in any way, and that:

» thegeotextileis placed so that all design specifications are met and all specified areas are covered,;
» thegeotextileisunrolled so that it remains free of tension, stress, folds, wrinkles, or creases;

» al geotextile sections are weighted with sandbags (or equivalent) immediately following placement
and the tops of sideslopes are installed in an anchor trench;

» during placement of geotextile sections, care is taken not to entrap in the geotextile any stones, sail,
or moisture that could damage or clog the geotextile filter fabric.

Where necessary to provide seams, the overlap and seam shall be made in accordance with methods
recommended by the manufacturer or as stated in the technical specifications. |f seam information is not
provided, a 'Prayer' seam or a'J seam may be used. The QC Inspector shall verify that all overlaps and
seams conform to the technical specifications or the manufacturer. No testing of seams shall be
performed.

5114 Geotextile Repairs

The QC Inspector shall observe and document all geotextile repairs. Any noncompliance with the
reguirements presented in this section shall be reported to the Owner.

Holes or tears in the geotextile filter fabric shall be repaired with a geotextile patch which shall be spot-
seamed over the defect with a minimum of 24-inch overlap in all directions. Geotextile that is placed on
slopes shall be repaired by sewing a geotextile patch in place using a double-sewn lock stitch (seams 1/4-
inch to 3/4-inches apart and no closer than 1 inch from any edge). Should any tear exceed 50 percent of
the width of the roll, the roll shall be removed and replaced. For geotextile placed in areas that are not
sloped, a geotextile patch shall be spot-seamed in place.

The QC Inspector shall document that all necessary repairs are completed in accordance with the
procedures specified in this section and in the technical specifications.
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512 FINAL VEGETATIVE COVER

This section describes the QA/QC testing, inspection procedures to be implemented for installation of the
final vegetative cover on the Engineered Barrier. The purpose of the final cover systemisto impede
erosion, promote surface water runoff and vegetative growth, accommodate the root systems of selected
vegetation and protect the various cap layers beneath it.

The final vegetative cover consists of a4 to 6-inch thick topsoil layer that has no material requirements
and no quantitative compaction requirements. Qualitative compaction of this layer will be performed by
routing grading equipment or trucks over the subject soil until relative nonmovement of the soil beneath
the equipment or trucks is observed by the QC Inspector. The areas will then be seeded.

5121 Material Inspection - Vegetative Soil

As vegetative soil is stockpiled, the QC Inspector shall make a visual inspection of the material, noting if
it isreasonably free of stumps, roots, rocks, brush, weeds or any other material that might prevent the
formation of a suitable seed bed. The Contractor shall provide the QC Inspector with certification stating
that the soil meets the requirements stated in the technical specifications. If the soil does not meet these
regquirements, the QC Inspector can reject the material or direct the Contractor to segregate the unsuitable
material or to supplement the material to meet the stated requirements.

5.12.2 Material I nspection - Seed

During shipment and storage, the seed will be kept in containers that will protect if from precipitation,
wetting, sunlight, mud, dirt or any other damaging conditions. On each seed container the following
information will be displayed:

Seed name;

Lot number;

Net weight;

Percentages of purity and of germination; and

Percentages of maximum weed seed content for each kind of seed.

Prior to any seed being dispersed, the Contractor shall provide the QC Inspector with a certificate from
the seed vendor, stating that each lot of seed has been tested by a recognized seed testing |aboratory
within 6 months of delivery. The certificate shall include the following:

The name and address of the laboratory;

The date of seed testing(s);

The lot number of each seed; and

Test results, to include seed name, percentage of purity, percentage of germination, percentage of
weed content and mixture proportions, if applicable.

The QC Inspector will verify that the seed conforms to the requirements stated in the technical
specifications.

5.12.3 Material I nspection — Fertilizer and Limestone
During shipment and storage, the fertilizer and limestone will be kept in containers that will protect if

from precipitation, wetting, sunlight, mud, dirt or any other damaging conditions. On each container of
fertilizer or limestone, the following information will be displayed:
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Material name;

Lot number;

Net weight;

Fineness gradation;

Calcium carbonate equivaent (limestone only);

Ratio of nitrogen (N), Phasphorus (P) and Potassium (K) (fertilizer only).

Prior to any fertilizer or lime being dispersed, the Contractor shall provide the QC INSPECTOR with a
certificate from the vendor, stating that each lot of fertilizer or [imestone has been tested by a recognized
laboratory within 6 months of delivery. The certificate shall include the following:

The name and address of the laboratory;

The date of testing(s);

The lot number of fertilizer or limestone tested; and

Test results, including but not limited to the information presented above.

The QC Inspector will verify that the fertilizer and limestone conform to the requirements stated in the
technical specifications.

5.12.4 Vegetative Soil

During construction of the topsoil layer, the QC Inspector shall monitor and document the uniformity of
the topsoil application process. The QC Inspector will observe the placement procedure to verify that the
topsoil is not overly compacted, measure the thickness and the slope of the layer, and verify that the
procedures conforms with those presented in the technical specifications. The QC Inspector will
document that all vents, standpipes or other penetrations extending through the cover are not damaged by
the soil spreading.

5.125 Seed, Fertilizer and Limestone

Before the sewing or hydroseeding process commences, the Contractor will supply the QC Inspector with
the results of the nutrient testing performed on the vegetative soil cover that indicate required amounts of
soil supplements. The QC Inspector will inspect the finished surface. The QC Inspector will
immediately notify the Contractor if he observes or tests the following:

L ess-than-specified thickness or coverage resulting from failure to observe, monitor, and control
soil placement and compaction operations.

Deleterious materials such as stones, debris or organic matter that may impede spreading and
compaction operations.

Erosion or desiccation of the soil resulting from failure to provide temporary protection when
construction isinterrupted or final protection after layer completion.

The slope of the final surface is not in conformance with the design requirements.

The QC Inspector will then direct the Contractor to remove the defective or nonconforming area or
volume and replace them.

If seed isto be sown, the QC Inspector will measure the tilling depth and observe the application rate of
limestone, fertilizer, mulch and related additives to verify conformance with the technical specifications.
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If the hydroseeding processisto be used, the QC Inspector will document the quantities of seed, mulch,
fertilizer, water and dye placed in the mixing tank and the mix time. The QC Inspector will observe the
dispersion of the slurry over the subject area and verify that the area of coverage isin accordance with the
volume of dlurry in the tank. The QC Inspector will document that all areas were covered.

The QC Inspector will document that all vents, standpipes or other penetrations extending through the
cover are not damaged by the tilling and seeding processes. He will aso verify that the application
equipment is appropriate for the seeding procedure stated in the technical specifications.

5.12.6 Weather Conditions

If the QC Inspector observes the deterioration of weather conditions, such as high temperatures, windy
conditions or rainfall, and determines that these conditions may affect the construction of the soil layers,
he may need to temporarily interrupt construction and implement measures to protect that portion of the
Work previously completed and approved.

513 SPRINKLER SYSTEM PIPE

This section describes the QC testing and inspection procedures to be implemented for the construction of
the sprinkler system. The sprinkler system extends from the pre-engineered building at the northeast
corner of the East Landfill and consists of a pipeline with 13 sprinkler heads controlled using three valve
boxes. The valve boxes and sprinkler heads are located along the crest of the reconstructed shoreline. The
sprinkler system will provide water to the vegetation installed aong the shoreline during dry seasonal
periods.

Prior to delivery of any pipe or fittings, the Contractor shall provide the QC Inspector with a list of the
physical properties for the pipe, the ASTM Standards used in obtaining the properties and the
Manufacturer's QA certification under which the tests are performed. The Contractor shall also provide
the QC Inspector with a written certification, signed by a responsible party, which certifies that the pipe
actually delivered meet these properties.

5131 Pipe I nspection
Prior to the delivery to the site, the pipe manufacturer will provide the QA Officer with written
certification, signed by a representative of the pipe manufacturer, stating that the pipe possesses material

properties that have been determined in accordance with the following requirements:

ANSI/AWWA Standard C 906-90 " "
ASTM D 4218" )

The QA Officer will verify that the results stated in the tests meet the minimum or average values stated
in the technical specifications.

5.13.2 Pipe Packaging Handling and Storage
No specific packaging requirements are anticipated for the pipe. Generally, small diameter pipe over 18

inches are bundled on a pallet and can be moved with a forklift or hoisted using a crane and slings.
Ancillary equipment, such as fittings, valves, valve boxes, sprinkler heads and wiring, will be packaged in
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acrate, box or net. Handling of pipe will be conducted in a manner that will not damage the pipe barrel
or the pipe ends. If any specia handling is required, it will be so marked on the pipe or on the delivery
ticket. Pipewill be stored on level ground, in an area where ponding will not occur. The pipe shall not be
stacked and will not be permitted to be stored outside for more than 6 months.

5.13.3 Pipe Inspection
As pipe material is delivered to the site, the QC Inspector will record the following information:
The lot number of the pipe and the number of pipe lengthsin that lot; and

The information printed on the exterior of the pipe. This may include the ASTM designation and
physical information, such as standard dimension ratio, length, wall thickness.

After recording this information for each pipe, the QC Inspector will inspect each pipe for damage. He
will observe any cuts, nicks, abrasions, punctures, deflections and deformations on the inside or outside of
the pipe. If any of these deficiencies are observed, the QC Inspector will document the deficiency and
mark the pipe as potentially unsuitable. After all pipesin the lot have been inspected, the QC Inspector
will review the pipes marked as deficient and determine if said pipes should be accepted, salvaged or
rejected completely. If a pipe is deemed salvageable, a portion of the pipe may be identified that can be
separated (by cutting) from damaged portions and utilized in construction. Rejected pipe will be marked
for remova from the site. The Contractor will be responsible for scheduling the manufacturer to remove
rejected pipe. This inspection process will also be performed on the ancillary pipe equipment (elbows,
reducers, valves, gaskets, etc.).

At his own discretion, the QC Inspector shall select a pipe for conformance testing. The testing
performed will be determined by the QA Officer.

5.134 PipeInstallation

Installation of the pipe and ancillary equipment will proceed in accordance with the technical
specifications, which recommend following the Manufacturer's Guidelines. These guidelines present
procedures for pipe handling, welding, gluing and backfilling around pipe. The QC Inspector will be
responsible for observing and documenting numerous conditions, consisting of the following:

The QC Inspector will observe the preparation of the area where the pipe will be placed and the
installation of the foundation soil materials that will be used to support the pipe, verifying if the existing
ground surface is of adequate bearing to support the pipe and its surrounding supporting soils. Soft or
compressible materials present in the pipeline right-of-way will be brought to the attention of the
Contractor. The QC Inspector will observe the placement of bedding and haunching materias that
directly support the pipe. Prior to the delivery to the site, the Contractor shall provide the QC Inspector
with written certification, signed by the supplier of the materials, stating that the pipe bedding and
haunching materials meet the technical specification requirements.

The QC Inspector will verify that the results stated in the tests meet the minimum or average values stated
in the technical specifications. Asinstallation of the pipe proceeds, the QC Inspector will verify that the
pipe is properly supported and handled during the placement in the haunch material, in a manner that
precludes damage. The QC Inspector will also verify that the haunched material isin continuous contact
with the outside diameter of the pipe. Any void spaces or high mounds in the haunch material will be
addressed. In areas where pipes are to be placed in parallel with other pipes, the QC Inspector will verify
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that pipes previously placed are not disturbed or displaced from their haunching by the placement
operations of an adjacent pipe.

The QC Inspector will monitor the backfill operations, ensuring that the placement is performed in
accordance with the technical specifications. The lift thickness of the material and the compaction effort
will be monitored to ensure that the compaction method does not damage or displace the pipe and the
number of density tests by nuclear methods and by conventional methods will be monitored for
compliance with the frequency of tests presented in the Technical Specifications. The QC Inspector will
verify that the lift of soil material placed between pipe sectionsis free of voids and that the compaction of
such material does not displace the pipe from its haunching. The results of the density and moisture
testing will be compared with the results of the standard or modified proctor tests to ensure compliance
with the requirements stated in the technical specifications.

After backfill has completely covered the pipe, the QC Inspector will verify that the contact ground
pressure of the compaction equipment does not cause excessive deflection of the pipe. After al backfill
has been placed, the QC Inspector will verify that the height, sideslopes and crest dimensions of backfill
above ground surface isin conformance with the construction drawings.

For additional information on backfill operations, the QC Inspector will refer to ASTM D 2321
"Underground Installation of Thermoplastic Pipe for Sewers and other Gravity Flow Applications

514 PRECAST CONCRETE REVETMENT

This section describes the QC testing, inspection procedures and the QA oversight to be implemented for
the construction of the precast concrete revetment. The system consists of a series of interlocked
fabricated concrete blocks installed along a reconstructed shoreline adjacent to the East Landfill.

Prior to the delivery to the site, the revetment manufacturer shall provide the QC Inspector with written
certification, signed by a representative of the manufacturer, stating that the revetment possesses the
material properties stated in the Technical Specifications. The QC Inspector shall verify the values on the
certification. The screw anchor manufacturer shall provide the QC Inspector with written certification
stating that the screws possess the necessary properties stated in the Technical Specifications. The QC
Inspector shall verify the values on the certification.

5.14.1 Packaging, Handling and Storage

No specific packaging requirements are anticipated. As revetment is delivered to the site, the QC
Inspector shall verify that it is handled in a manner that does not damage the panel and using a spreader
bar acceptable to the revetment manufacturer. The instructions supplied with the spreader bar shall be
referenced and followed for al forms of revetment attachment, equipment attachment, assembly (if
required) and means of usage. Dragging, pushing or dliding of the rolls is not permitted. The QC
Inspector shall observe the revetment being placed in a flat area where they can not be damaged. No
more than six (6) revetment panels shall be stacked on each other. If damage is observed on revetment
panels, the QC Inspector can reject the panel.

Screw anchors for securing the revetments shall be delivered in lots of a least six screws and in
containers/wrappings that allow for easy handling. Screws shall be stored adjacent to revetments panels
inalevel, dry area.
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5.14.2 Material | nspection

As panels are delivered to the site, the QC Inspector shall record the following information:

The panel identification number and the number of panels delivered in that lot;
The information provided by the vendor; and
«  Special mat geometry

After recording this information for each mat, the QC Inspector shall inspect each mat for damage. He
shall observe any cracks, abrasions, breakage, deflections and deformations of the mat.  If any of these
deficiencies are observed, the QC Inspector shall document the deficiency and mark the mat as potentially
unsuitable. After all mats in the lot have been inspected, the QC Inspector and the Contractor shall
review the mats marked as deficient and determine if said mats should be accepted, salvaged or rejected
completely. If amat is deemed salvageable, a portion of the mat may be identified that can be separated
(by cutting) from damaged portions and utilized in construction. Rejected mats shall be marked for
removal from the site. The Contractor shall be responsible for scheduling the manufacturer to deliver and
remove rejected mats.

As anchor screws are delivered to the site, the QC Inspector shall record the lot number of the container
and any other information supplied by the vendor. He shall inspect each lot of screws for damage, using
the same identification procedure as presented for revetment panels, above. Rejected screws shall be
removed from the site.

5.14.3 I nstallation
Filter Fabric and Anchor Trench

Prior to placement of the revetment, the QC Inspector and Contractor shall verify and document that all
lines and grades of the supporting soil meet the requirements set forth in the design specifications. In
addition, the QC Inspector shall verify that no objects that could harm or damage the filter fabric exist on
the surface of the supporting soil.

Thefilter fabric shall be installed beneath the revetment in accordance with the procedures presented in
Section 5.11 of this CQAP. The QC inspector shall verify that the anchor trenches are constructed at the
locations and to the width and depth shown on the drawings. Anchor trenches shall not extend onto
adjacent property. The QC Inspector shall verify that fabric extends into the anchor trench at least one
foot.

Revetment Panels

The QC Inspector shall review the revetment panel layout plan. The QC Inspector shall verify that the
layout is consistent with the design specifications and the accepted standards of practice and that joints
are generally oriented parall€l to the line of maximum slope. Following acceptance of the panel layout by
the QC Inspector, panel placement shall begin.

During geomembrane panel placement, the QC Inspector shall verify that:

» Each panel is assigned an identification designation agreed upon by the QC Inspector and the
Contractor consistent with the panel layout plan;

» Theinstalled locations of the panels are recorded;
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» The panels are free from scratches, cracks or other defects;
» Panel placement begins at the upstream end within the anchor trench;

»  Panel placement is not conducted during adverse weather conditions such as precipitation, excessive
moisture (fog, dew), in the presence of excessive winds, or in areas of ponded water;

» Panelsare moved and placed in amanner that will in no way harm the filter fabric;

» The filter fabric is weighed down by sandbags to prevent uplift by wind prior to panel installation.
The QC Inspector shall verify that the weights themselves do not damage the geomembrane;

« Direct contact with the filter fabric is minimized.

The QC Inspector shall inform the Contractor if the above requirements are not met or if any deficiencies
are observed.

The QC Inspector shall also inspect each panel for damage after placement. The QC Inspector shall
advise the Contractor which panels, or portions of panels, should be rejected or repaired. Damaged
panels or portions of damaged panels which have been rejected shall be marked and their removal from
the work area recorded by the QC Inspector. Repairs shall be made according to procedures described in
this CQAP.

5.14.4 Anchors Screws

The QC Inspector shall review the anchor screw layout plan. The QC Inspector shall verify that the
layout is consistent with the design specifications and the accepted standards of practice and that screw
anchor orientation is generally perpendicular to the ground surface. Following acceptance of the layout
by the QC Inspector, the screw anchor pull out test shall begin.

During the screw anchor pull out test, the QC Inspector shall verify that:

» The egquipment and procedure used to install the anchor is the same as that which will be used during
actual screw anchor installation

e The soil material into which the screw anchor is inserted is the same as the soil where actual
installation will take place.

* The equipment used to measure pull out resistance is functioning properly and has been calibrated in
the last 60 days. The contractor shall provide a certificate of calibration verification to the QC
I nspector.

» The depth to which the anchor is installed is the same as that required for actual screw anchor
installation and is verified from the design.

» The screw anchor manufacturer’s installation guide is referenced and followed as needed to aid in a
successful installation.

If the results of the pullout test do not meet the requirements stated in the Technical Specifications, the
Contractor shall make adjustments to the method of installation or to appurtenances on the screw anchor.
Additional depth of screw anchors and variation of orientation shall be permitted with approval of the QA
Officer. After results of asuccessful pull out test have been obtained and verified by the QC Inspector,
screw anchors shall beinstalled. During actual installation, the QC Inspector shall verify that:
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Each screw anchor is assigned a unique identification number by the Contractor consistent with
the screw anchor layout plan;

The installed locations of the screw anchors are recorded:;
«  The screw anchors are free of damage and are not damaged during installation
The proper length of rod extensions and couplings are used to achieve the required depth.

- The proper eyehook is securely attached to the end of the last extension and connection between
the eyehook and the revetment is performed in accordance with the Technical Specifications.

- Any modifications to the procedures previously established are documented and accepted by the
QC Ingpector.
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6.0 CONSTRUCTION CONTROLS/DOCUMENTATION ACTIVITIES

Construction activities shall be documented by the QC Inspector to verify for parties unable to observe
the work was performed to the quality stated in applicable documents and this CQAP. The
documentation shall also be used to generate a"Completion of Construction” report to document the work
activities. This documentation shall be obtained by utilizing the following reporting techniques:

* Pre-Construction Meetings;

* Non-Compliance Report and Compliance Resolution Report;
* Progress Meetings,

» Daily Inspection Progress Reports;

o Daily Summary Reports;

* Inspection and Testing Reports;

* Chain-of-Custody;

e  Site Photographs;

* As-Built Design Drawings; and

»  Document Control.

Each of these techniquesis described below.
6.1 PRE-CONSTRUCTION MEETING

A pre-construction meeting shall be held at the Site prior to the performance of the work. The date of the
meeting shall be established at atime amenable with the applicable parties, but after Contract Documents
between the Owner and Contractor have been executed. |If possible, the meeting shall be held
concurrently with mobilization. The Owner or their appointed representative shall conduct the meeting.
Mandatory meeting attendees include:

* The Design Engineer,

» The Contractor’s Construction Manager,

*  The Owner,

» The Contractor’s Site Safety Officer (SSO),

*  The QC Inspector, and

* A representative from the identified Subcontractors scheduled to conduct on-Site work.

A meeting agenda consistent with this section of the CQAP shall be provided to the attendees three days
in advance of the meeting.

In general, the pre-construction meeting shall be used to:
» Review Site access protocols, Site security, Site working hours and Owner safety standards;

* Review pertinent information from applicable documents including: the HASP, the Specifications and
Drawings and this CQAP.
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* Review communication lines among the on-Site personnel;

* Review the responsibilities and the authority of work-related personnel and organizations.

* Review reporting and documentation procedures,

» Review the construction schedule, including critical sequencing and potential problems; and
» Finalize and confirm alist of action items and questions created as a result of the meeting.

The Engineer shall document the pre-construction meeting and distribute minutes to the attending
organizations.

6.2 NON-COMPLIANCE REPORT AND COMPLIANCE RESOLUTION REPORT

The QC Inspector or the Engineer shall generate a non-compliance report if he observes defective
material or field workmanship that does not meet the requirements of the plans, specifications or CQAP.
The QC Inspector shall submit the non-compliance report to the Owner and the Contractor. The non-
compliance report should contain, at a minimum, the following information:

» Location and description of the problem, with sufficient detail, possibly including sketches and/or
photographs to adequately describe the problem;

* ldentification numbers, including station or construction baseline and offset numbers for
appurtenances that were located and constructed using the same;

»  Probable cause of the problem;
*  When the problem was discovered, how long has it existed and how the problem was discovered;

» Concernsraised by the Engineer and the Contractor relative to the cause of the problem and whether a
problem actually exists;

* Schedule for resolution.

In conjunction with the Non-Compliance Report, the QC Inspector shall prepare a Compliance Resolution
Report. This report should discuss the corrective action that was taken to remedy the problem, if any, and
when the corrective action was implemented. The report should also discuss preventative measures to
minimize recurrence of the problem. The Compliance Resolution Report shall be signed by the QC
Inspector or the Engineer and attached to the Non-Compliance Report.

6.3 PROGRESS MEETINGS

Progress meeting shall be held monthly, or more often if necessary during the performance of work. The
meetings shall maintain lines of communication, resolve problems, identify action items, handle
scheduling conflicts and refine management techniques. The intervals at which the meetings are held can
be adjusted, based upon the performance of critical aspects of work or an increase in the volume of work.
It shall not be necessary for a representative of each aspect of work to be presented at the progress
meetings unless the topics for discussion include his particular facet of work. The QC Inspector, the
Contractor and the Engineer shall attend the progress meetings, either in person or via a teleconference
connection.
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6.4 DAILY INSPECTORS PROGRESS REPORT

Daily inspection progress reports shall be used to record activities observed by the Engineer or the QC
Inspector and shall be prepared by the same. The logs shall contain, at a minimum the following
information:

* Project Name and location, Date, and name of reviewing QC Inspector.

* Morning and afternoon wesather conditions.

* Meetings or conversations between participating parties and the decisions thereof.

» Discussion of work activities.

» Areasinspected and tests performed, with the attached inspection and testing form.

o Description of materials received and any quality confirmation documentation.

*  Non-conforming materials or workmanship and resolution (if applicable).

»  Equipment and personnel being utilized in the work, including subcontractors.

»  Photographic record of the day's activities.

» Signature of QC Inspector or Engineer and title.

A blank Daily Inspectors Progress Report isincluded as Attachment A to this CQAP.

6.5 INSPECTION AND TESTING REPORT

Inspection and testing forms shall be used to record the results of the field tests and the on-site or off-site
laboratory tests. The inspection and testing forms shall document information on the following: summary
of in-place density tests, geotechnical laboratory test results, manufacturer’s quality control certifications,
and a genera inspection/testing form for other miscellaneous field tests. They shall be prepared by the
QC Inspector or the Engineer and shall contain, but not be limited to, the following information:

» Thedescription or title of the inspection activity.

» Location of the inspection activity or the location from which the sample was obtained.

»  Type of inspection and procedure used, including materials and equipment.

» Datagenerated from the test and results, when compared to specifications (pass/fail).

* ldentified non-compliance issues and resol ution.

e Signature of QC Inspector or Engineer.

A blank inspection and testing form is included as Attachment B to this CQAP.
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6.6 CHAIN OF CUSTODY

Samples submitted for laboratory analysis shall consist of the Verification Samples, soil cover materials,
decontamination waters and various geosynthetics. Documentation of samples collected and submitted
shall be performed using chain of custody forms, as detailed in Section 4.0 of this CQAP.

6.7 SITE PHOTOGRAPHS

Photographs shall be taken of construction activities, inspection items, installation procedures, finished
products, problem areas and resolution of non-conforming activities to assist in RA documentation
activities. Video footage may also be collected for additional documentation of critical RA activities.
These photographs shall serve as a pictorial record of these items. They shall be kept sequentiadly in a
permanent protective file or album. The QC Inspector or the Engineer shal be responsible for
development of the protective file or album. A photographic record shall also be written to correspond
with the photographs taken. The photographic record shall be prepared by the perspective photographer
for inclusion into the protective file or album and shall include the following information:

* A unique identifying number which corresponds to the respective photograph.

» Thedate, time, and location where the photograph was taken.

» Location, orientation, and description of the subject matter or the work being performed.
6.8 AS-BUILT DRAWINGS AND REPORT

Upon the completion of the construction activities and a final inspection of the work by the Owner, the
QA Officer shall prepare a set of as-built drawings to document the actual lines, grades and conditions of
each component of the construction activities. The as-built drawings shall indicate the locations,
dimensions and elevations of the components of work. For this project, the as-built drawings shall
provide information on excavation, fill placement, areas of capping, site drainage, and vegetation.

The Contractor shall engage a Registered Professional Land Surveyor or the Engineer, who is
experienced in land survey work and who is registered in the State of Washington (and approved by the
Owner) to perform these services. This professional shall utilize the highest standards accepted within his
profession to generate the as-built drawings, then register his seal and sign the as-built drawings to certify
that work performed on the project is accurately portrayed on the drawings. A copy of the Surveyor's
certification statement isincluded in Attachment C to this CQAP.

The QA Officer shall submit copies of these as-built drawings to Alcoa, the QC Inspector to review.
These as-built drawings should reflect the same level of detail and accuracy as shown within the
drawings.

Within 45 days of the completion of demobilization by the Contractor, the Engineer shall submit to the
Owner for review a draft Construction Completion Report. The Contractor shall cooperate with the QA
Officer and assist in developing this report. The report shall contain documentation that the work was
performed in accordance with design specifications and the appropriate closure requirements. The report
shall be submitted 60 days after final inspection.

The report shall incorporate discussion of the following items:
*  Work Permits and Borrow Source Pre-Construction Testing;
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e Site Preparation;

* Mobilization;

»  Access Roads Construction Layout and Surveys,
» Erosion and Sediment Control;

»  Decontamination Pads;

e Clearing/Grubbing;

» Waste Material Excavation and Handling;
» Shoreline:

» Verification Sampling;

»  Capping Construction;

» Grading/Leveling Waste Material;

» Construction Water Treatment;

» Random Fill Layer Construction (with geotechnical testing information to be supplied by the Owner’s
Representative);

* Vegetative Cover Layer Construction;

* Vegetation;

 Fence

* Monitoring Well Extension/Protection;

»  Construction Quality Assurance Activities;

» Decontamination Procedures (personnel and equipment) and Management of Decontamination
Liquids and Solids;

» Site Cleanup and Damage Repair and Maintenance of Revegetated Areas;

» Health and Safety Procedures and Monitoring Results (ambient air monitoring, personnel monitoring,
etc.);

*  Non-Compliance Reports;
» Compliance Resolution Reports; and

*  Waste Hauling Reports.

AlcoaVancouver Works Revision 0
Construction Quality Assurance Plan 42 September 12, 2003



The report shall include as-built drawings. The testing results (e.g., soil geotechnical testing, compaction
testing, etc.) shall be included in the report.

6.9 DOCUMENT CONTROL

During the execution of work, a strict documentation control procedure will be maintained by the QC
Inspector or QA Officer. Submittals, change orders or modifications to a section or portion of this CQAP
or the Design Drawings and Technical Specifications will receive a coded document control number that
indicates the type of change, date, or revision number, as needed. A list of these coded numbers will
remain on file for use by the QC Inspector and for easy cross-referencing to original approved documents.
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CERTIFICATION STATEMENT

"To the best of my knowledge, information and belief | certify that the information contained in or
accompanying this detailed design istrue, accurate and complete, asto the portion of thisdocument for
which | cannot personally verify their truth and accuracy, | certify to the best of my knowledge,
information and belief as the authorized representative having supervisory responsibility for the
persons who, acting under my direct instructions, made the verification, that this information is true,
accurate and complete.”

Washington Professional Engineer Seal

Signature Date
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l. SCOPE OF WORK/SPECIAL PROVISIONS

A. GENERAL

These Specifications and the Construction Drawings (Drawings) referenced herein present the work (Work)
associated with the Remedial Action (RA) at the Former Vancouver Operations (Site) in Vancouver,
Washington. The RA consists of the excavation of soils with elevated levels of Trichlorethylene (TCE)
[Waste Sails] from an area hereinafter known as the North Landfill and the excavation of soils with elevated
levels of Polyaromatic Hydrocarbons (PAHS), Polychlorinated Biphenyls (PCBs), and metals [Waste Sails]
from areas hereinafter known as the North 2 Landfill and the South Bank Area of Concern. Excavation
limits (horizontal and vertical) and depth of excavation cuts will be directed by the Owner’ s Representative.
After confirmation soil sampling and analyses (conducted by the Owner’s Representative) have confirmed
the complete removal of Waste Soils from the subject areas, the areas will be backfilled with a certified clean
soil and graded to promote positive drainage to existing low elevation areas containing permeable soils. All
Waste Soils will be transported to an area south of the North Landfill, hereinafter known as the East Landfill
and used asfill to establish positive doping subgrade elevations.

Prior to the placement of the Waste Soils within the limits of the East Landfill, the existing shoreline aong
the Southern boundary of the East Landfill will be regraded and stabilized using concrete revetment. A
perimeter anchor trench platform/embankment will then be constructed at the East Landfill. All Waste Soils
will then be placed, spread and compacted at the East Landfill, and a multi-layer Engineered Cap consisting
of geosynthetic and natural soil materias will be constructed over the doping Waste Soils. Natural soil
materials will be obtained from an off-site borrow source(s). The fina Engineered Cap surface and all
disturbed areas at the Site will be graded, then revegetated. The RA described above has been divided into
six phases of work; the scope of each phase is presented in SECTION |l — BASIS OF PAYMENT. The

phases of work are as follows:

Phase | — Site Preparation

Phase Il — South Bank Area of Concern

Phase 1l — Shoreline Rehabilitation

Phase IV — North and North 2 Landfills

Phase V — East Landfill Construction

Phase VI — Additional Fill Outside Limits of East Landfill

Drawings showing the Work covered by these Specifications are listed in SECTION V- NUMERICAL
LIST OF DRAWINGS. Refer to Pat D of SECTION VIII — GENERAL WORKMANSHIP
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SPECIFICATIONS for detailed procedures to implement each of the six phases of work at the North
Landfill, North 2 Landfill, South Bank Area of Concern and East L andfill.

This Section of the Specifications provides a general project overview; remaining sections in these
Specifications include the following:

m  SECTION Il -BASISOF PAYMENT,;

m  SECTION Il - CONSTRUCTION SCHEDULE;

m  SECTION IV —NUMERICAL LIST OF DRAWINGS,

m  SECTION V —SITE CONDITIONS AND MANDATORY HEALTH AND SAFETY STANDARDS;
m  SECTION VI —ENGINEERING, INSPECTION AND TESTING,;

m  SECTION VII —GENERAL MATERIALS SPECIFICATIONS AND STANDARDS;

m  SECTION VIII - GENERAL WORKMANSHIP SPECIFICATIONS AND STANDARDS; and

m  SECTION IX — GENERAL TERMSAND CONDITIONS.

Any questions on the interpretation of, or any conflicts with, any portion of these Specifications shall be
directed to and resolved by Alcoalnc. (Alcod), or its appointed representative, at the pre-bid meeting or in an
addendum issued after the pre-bid meeting.

It is the Owners requirement that al communication for this project be in eectronic format so that
appropriate information can be distributed and communicated rapidly. All documents shall be in electronic
format, approved by Alcoa, so the files can be transferred and stored on CDs at the end of the project.

The Contractor and Owner shall meet formally on aweekly basisto review the project status. The Contractor
shall provide areport showing construction status including safety performance and a 3-week look ahead at
scheduled work.

The Contractor shall provide a monthly status report providing a narrative summary of the overall status of
work and address the following items. Safety performance, updated schedule that highlights critical path

activities, cost report, procurement status, and site photos showing progress for the month.

B. BACKGROUND

The Site is located in Clark County, City of Vancouver on the north bank of the Columbia River
approximately three miles northwest of downtown Vancouver, Washington. The smelter complex at the Site
was constructed in 1940. Between 1944 and 1970, a number of fabrication operations were added to the

facility to form aluminum metal into finished goods such as wire, rod, and extrusions. Alcoa operated the
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entire facility until 1985. In 1985, the cable mill operation was sold to ACPC, Inc. and the property was
leased from Alcoa. In 1987, Alcoa sold the smelter to VANALCO, Inc. and retained title to the extrusion
(VANEXCO) section of the property, which was closed in 1992. Since 1987, Alcoa has been remediating,

closing and selling portions of the remaining manufacturing facility and property.

The entire eastern portion of the Alcoa property was filled in the early 1940’ s with dredge sands from the
Columbia River. The East Landfill Area was formed by the filling of a 15 to 20 foot deep, narrow area,
which emptied into the Columbia River. Alcoafilled the narrow area with carbon bake oven furnace brick,
auminum and steel wire and miscellaneous small volumes of solid and industrial wastes impacted with
volatile organic compounds (VOCs) (primarily TCE), PAHs and PCBs. 1n 1990, Alcoainitiated a Remedid
Investigation (RI) to determine the source of TCE found in process water wells serving the VANALCO and
operating Alcoafacilities. ThisRI identified two potential sources of TCE contamination; the East Landfill
and in alandfill located about 900 feet northwest of the East Landfill, known as the North Landfill. Since
that time, Alcoa has conducted numerous studies to characterize these landfills. During these investigations,
two other areas impacted with PAHs, PCBs and metals were discovered to the north of the East Landfill.
These areas were identified as the North 2 Landfill and the Northeast Parcel. 1n 1997, the Northeast Parcel
was remediated to facilitate the sale of the property to Clark County. The scope of the Northeast Parcel
remediation included the excavation and off-site disposal of 3,902 cubic yards (cu. yd.) of PCB-impacted
soil and the excavation of 17,105 cu. yd. of PAH-impacted soil with placement of this materia into an area
a the southeast corner of the East Landfill, referred to as the Temporary Storage Area. Subsequent to this
action, the discussions with the State of Washington Department of Ecology (Ecology) related to the East
Landfill Areahave included the East, North and North 2 Landfills.

Severa reports have been developed that describe in detail the environmental conditions at the Site. All of
the Reports are on file with Ecology and may be reviewed or reproduced for additional Site information. A
list of the Reportsis presented in Appendix A.

C. CONTRACTOR QUALIFICATIONS

The Contractor shall be pregualified by Alcoa and shall have been in the Environmental Remediation
business for a minimum of five (5) years and meet the Owner's general terms and conditions for
prequalification. The Contractor's Site Superintendent in charge of excavating and grading operations shall
have had a minimum of five (5) years practical experiencein thistrade. The resumefor that individual, plus
the most recent Statement of Quadlifications (SOQ) for the Contractor shal be submitted with the
Contractor’s bid. The Contractor selected for this Work shall provide al materias (unless otherwise noted),
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labor, supervision, toals, construction plant and equipment, loading, unloading, storing and hauling services,
taxes, insurance and al other things necessary to complete the Work. The Contractor and his subcontractors
shall aso comply with the mandatory Health and Safety regquirements presented in Part | — Health and Safety
of this Section and in SECTION V - SITE CONDITIONS AND MANDATORY HEALTH AND SAFETY
STANDARDS.

D. REASONABLY IMPLIED PARTSOF THE WORK SHALL BE DONE ALTHOUGH
NOT SPECIFICALLY CITED IN THESE SPECIFICATIONS

Specific tasks not mentioned or completely detailed in these Specifications that are necessary or normally
required as a part of the Work described shall be performed by the Contractor as incidental work without
extra cost to the Owner, as if fully detailed in these Specifications. The expense of such incidental work
shall be included in the applicable lump sum or unit prices for the Work described.

E. PROJECT POINT OF CONTACT

The Owner’'s primary point of contact for this project is Mr. Albert Burba of Alcoa Remediation
Management Inc. (ARMI), Remediation Work Group, 201 Isabella Street, Pittsburgh PA 15212-8585 (412-
553-2007 or 412-553-4545). An Owner’s Representative will be designated by the Owner to direct
excavation of Waste Sails, conduct confirmation sampling, perform inspections, review work performed by

the Contractor on-site, and review as-built data.

F. SITE ACCESSAND PERMITS

All required access and construction permits required by Federal or State agencies, Clark County and the
City of Vancouver, WA to perform the Work shall be obtained and paid for by the Contractor prior to the
initiation of the Work. The Owner or the Owner’s Representative will assist the Contractor in completing
this task if requested, but this assistance shal not eiminate the Contractor's responsibility. If the
procurement of any easement or access permit is delayed, the Contractor shall schedule the Work in such a
way that confines his operations to areas where easements or access permits have been obtained or are not
required, or delay the Work until such as time when the access permit has been secured. At aminimum, an
Earth Disturbance/Grading Permit and a monitoring well certification shall be acquired by the Contractor
prior to initiating the Work. An Erosion and Sediment Control permit from Clark County or the City of
Vancouver will be acquired by the Owner. Work shall also be performed in accordance with the State
Environmental Policy Act (SEPA).
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The Owner will provide the Contractor with physical access to the Site. The Contractor shall access the Site
using a gate located near 5509 Lower River Road and a 1,500 feet long clean gravel access road. The
location of the gate and access road are shown on Drawing A-046101-WW. The Contractor’s employees
and subcontractors shall be required to sign in at the guardhouse each day Work isto be performed.

G. LOCATING UTILITIES

The Contractor shall be responsible at all times for coordinating with the appropriate private and public
utility companies in locating underground and overhead utility lines such as water, sewer, eectric, gas, and
telephone lines prior to the performance of Work. The Owner or the Owner’ s Representative will assist the
Contractor in completing this task if requested, but this assistance shal not diminate the Contractor's
responsibility. If the presence of underground utilities or other underground obstructions requires a
modification of the proposed Work, the Owner’'s Representative will determine the necessary changes.
Additiona information relative to utilities is presented in Part C of SECTION VIII - GENERAL
WORKMANSHIP SPECIFICATIONS AND STANDARDS.

H. EMERGENCY/CONTINGENCY PROCEDURES

In the event of an on-site emergency, the Contractor shall follow the emergency procedures as outlined in the
Site Health and Safety Plan and as discussed in SECTION V — SITE CONDITIONS AND MANDATORY
HEALTH AND SAFETY STANDARDS.

l. HEALTH AND SAFETY PLAN

One week after receiving “Notice to Proceed” the Contractor shall prepare and submit for Owner'sreview in
concept, his own detailed, Site-specific Health and Safety Plan which shall describe specific procedures for
the protection of on-Site personnel. A copy of the overall Site Hedth and Safety Plan, prepared by ICF
Kaiser Engineers, Inc. (April 1998), will be available for review at the bid meeting. Specific health and
safety information regarding this Work is provided in SECTION V — SITE CONDITIONS AND
MANDATORY HEALTH AND SAFETY STANDARDS. The guidelines presented in this Specification
provide an overview of the minimum health and safety components required in the Contractor’ s Site-specific
health and safety plan. Alcoa will only review the Contractor’s Site-specific health and safety plan and

provide recommendations, if necessary; Alcoawill not assume responsibility associated with approval.

The Contractor must designate one person on Site as the project Health and Safety Officer to verify
compliance with the Health and Safety Plan by all on-Site personnel. The project Health and Safety Officer
shall aso interact with the safety personnel of the Owner as required to update project status.
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J. SCOPE OF WORK

The Work associated with the RA consists of multiple tasks. Materias used in performing the Work are
presented in SECTION VII — GENERAL MATERIAL SPECIFICATIONS AND STANDARDS and
congtruction procedures are described in detail in SECTION VIII — GENERAL WORKMANSHIP

SPECIFICATIONS. A summary listing of the tasks and subtasksis asfollows:

1 Phase| - Site Preparation

SS@ oo oD

Mobilization

Staging Areas, Access Roads and Railroad Crossings
Construction Layout and Surveys

Erosion and Sediment Control
Decontamination/Liquids Management
Building/Wall Demolition and Pipe Plugging
Existing Fence Removal

Sprinkler System/Waterline

Storage/Operations Building

2. Phase Il - South Bank Area of Concern

a

b.
C.
d

Clearing and Grubbing

Waste Soil Excavation and Handling
Confirmation Sampling
Spread/Compact Random Fill

3. Phase Il — Shoreline Rehabilitation

DO T

Clearing and Grubbing

Grading

Spread/Compact Random Fill

Concrete Revetment

Planting and Vegetation (To be performed after Phase V1)

4, Phase 1V - North and North 2 Landfill

PoQ0 T

Clearing and Grubbing

Waste Soil Excavation and Handling
Confirmation Sampling

Grading

Spread/Compact Random Fill
Vegetation

5. Phase V - East Landfill Construction

a

b.
C.
d.

Clearing and Grubbing

Anchor Trench Platform/Embankment Construction
Waste Soil Placement

Engineered Cap Construction
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e. Geomembrane Inspection and Testing
f. Vegetation
g. Fencing
h. Monitoring Well Extension/Protection
6. Phase VI - Additional Fill Outside Limits of East L andfill
a. Spread/Compact Random Fill
b. Vegetation
7. Borrow Area (Off-Site)
8. Site Cleanup and Damage Repair and M aintenance of Revegetated Areas
0. Final Project Inspections and Demabilization
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M. BASISOF PAYMENT

-1

The Contractor shall be reimbursed for Work covered by these Specifications on the following unit cost and

lump sum basis. The Contractor shall utilize the bid quantities listed herein to arrive at his total not to

exceed estimated price to perform the Work. These bid quantities form the basis from which the Owner can

accurately evaluate the schedule of vaues. This schedule of vaues shall be used by the Contractor to submit

hisbid.
A. SCHEDULE OF VALUES
ITEM (Bid)
NO. DESCRIPTION QUANTITY UNITS UNIT PRICE Tota Price
1. Phasel - Site Preparation
a.  Mobilization Job Job Lump Sum $
b. Staging Area, Access Roads, Rail Crossing Job Job Lump Sum $
c. Construction Layout and Surveys Job Job Lump Sum $
d. Erosion/Sediment Controls
(1) Jersey Barrier/Wattles on Shoreline 1,100 LF $ ILF $
(2) Silt Fence 900 LF $ ILF %
(3) East Drainage Swale 250 LF $ ILF $
(4) Biodiffuser Trench Job Job Lump Sum $
(5) Infiltration Basin Job Job Lump Sum $
e. Decontamination/Liquids Management Job Job Lump Sum $
f. Building/Wall Demalition & Pipe Plugging  Job Job Lump Sum $
g. Existing Farm Fence Removal-East 550 LF $ ILF $
h. Sprinkler System/Waterline/Wiring 1375 LF $ ILF $
i. Storage/Operations Building Job Job Lump Sum $
2. Phasell — South Bank Area of Concern
a  Clearing and Grubbing 15 Acres $  /Acre $
b. Waste Soil Excavation and Handling 2500 CY $ Yy $
c. Confirmation Sampling By Owner’ s Representative/Project | nspector
d. Spread/Compact Random Fill 2500 Cy $ /cy %

Alcoa Vancouver Works-LF Remediation
5726.00 Specifications

Revision: 0
July 16, 2003



I-2

ITEM (Bid)
NO. DESCRIPTION QUANTITY UNITS UNIT PRICE TOTAL PRICE
3. Phaselll — Shoreline Rehahilitation
a  Clearing and Grubbing 55 Acres $  /Acre $
b. Grading 2000 CY $ Yy $
c. Spread/Compact Random Fill 7000 CY $ /Y %
d. Concrete Revetment
(Purchase of materia by Alcoa)
(1) Woven Filter Fabric 63,500 SF $ ISF $
(2) Anchor Screws 636 Each $  Jeach $
(3) Revetment Ingtallation 57,800 SF $ ISF $
e. Planting and Vegetation 57,800 SF $ ISF $
4. PhaselV - North and North 2 L andfills
a  Clearing and Grubbing 5.0 Acres $  /Acre $
b. Waste Soil Excavation and Handling 27,800 CY $ Yy $
c. Confirmation Sampling By Owner’ s Representative/Project | nspector
d. Grading 4000 CY $ Iy $
e. Spread/Compact Random Fill 2000 CY $ /oy $
f. Revegetation 6.0 Acre $  /Acre $
5. PhaseV - Condtruction of East L andfill Engineered Cap
a Clearing and Grubbing 6.6 Acres $  /Acre $
b. Anchor Trench Platform/Embankment 6,050 CY $ /Yy %
c. Waste Soil Placement 27,800 CY $ Yy %
d. Engineered Cap Construction
(1) GCL 304000 S $ ISF$
(2) Geomembrane 301,000 SF $ /SF %
(3) Drainage Net/Filtration Geotextile 315,250 SF $ /SF $
(4) Anchor Trench 2,020 LF $ NLF %
(5) Spread/Compact Random Fill 15315 Ccy $ /IcY %
(6) Spread Select Soil Cover 5202 CY $ oY $
e. Geomembrane Inspection and Testing By Owner’ s Representative/Project | nspector
f. Vegetation 6.6 Acre $  /Acre $
g. Fencing 1,150 LF $ ILF $
h.  Monitoring Well Extension/Protection 13 Wells $  /wel $
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ITEM (Bid)
NO. DESCRIPTION QUANTITY UNITS UNIT PRICE Tota Price
6. PhaseVI - Additional Fill Outside Limits of East L andfill

a  Spread/Compact Random Fill 6000 CY $ /cYy %

b. Vegetation 2.0 Acres $ /Acre $

7. Borrow Area

a  Purchase/Transport Random Fill 42750 CY $ IcY $

b. Purchase/Transport Soil Cover 5,655 CcY $ IcY $

8. Site Cleanup, Damage Repair and Job Job Lump Sum $
Maintenance of Revegetated Areas

9. Final Project Inspections and Demobilization Job Job Lump Sum $

10. All Applicable Taxes (Estimate) Job Job Lump Sum $

TOTAL NOT TO EXCEED ESTIMATED PRICE (Items 1 through 10) $

B. UNIT PRICESFOR CHANGED CONDITIONS

1. Purchase, transportation to Site, spread and compact Random $ ICY
Fill from an approved off-site vendor borrow area

2. Excavation and Transportation of Waste Soils from $ ICY
North and North 2 Landfill to East Landfill if
total quantity exceeds 30,500 cubic yards.

3. Excavation and Transportation of Waste Soils from $ ICY
South Bank Area of Concern to East Landfill if depth of
Waste Soils exceeds estimated depth.

4. Elevated PCB Soil handling and storage (T&D by Alcoa) $ ICY

C. MEASUREMENT OF QUANTITIES

The estimate of quantities of work to be done and/or materials to be furnished in the Schedule of Vaues
are only approximate in-place quantities and form the basis from which the Owner can accurately
evaluate bids. Lump Sum items will not indicate a quantity value and shall be measured as a ‘job.” It
shall be the Contractor's responsibility to determine the near-exact quantities required for construction.
The unit prices prepared by the contractor and inserted in his schedule of values will apply to the
quantities listed herein, provided the contractor’s calculation of quantities is within 10% of the listed

quantity. If the contractor calculates a quantity that is 10% higher or lower than quantity listed herein, he
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shall notify the Owner. If the quantity is verified by the Owner’ s Representative, the Owner will issue an
addendum to correct the quantity and the contractor shall provide his unit cost for the revised quantity. If,
during construction, the quantity increases or decreases as a result of changed conditions, the contractor
shall be reimbursed at the unit price provided in his bid.

During construction, the Contractor shall be responsible for accurately developing material and work
quantity amounts for billing and payment of Contract unit items as shown on the attached schedule of
values. These quantities will be verified by the Owner’s Representative. All Work completed under this
contract has been measured by the Engineer during design or will be measured by the Owner's

Representative in the field according to United States standard weights and measures. The following

terms apply:

1. Linear Feet. All items measured by the linear foot, such as pipe, ditches, trenches, etc., shal be
measured along or parallel to the centerline and/or base upon which such items are placed or
constructed, unless specified otherwise on the Drawings or otherwise expressly set forth in these
Specifications. Incidentals such as fittings, geotextiles, backfill, overlaps at connections, or joining
materials shall be included in the overall measurements.

2. Surface Area. Surface area, when used in these Specifications, shal mean the actual area of
exposed surface taking into account lengths and widths measured as dope distances. Adjustments
for waste, overruns or overlap are not included.

3. Plane Area. Plane area, when used in these Specifications, shall mean the area of a projection of the
surface area on a horizontal plane. For the purpose of ascertaining quantities, the planimeter shall be
considered an instrument of sufficient precision adapted to the measurement of areas. Adjustments
for waste, overruns or overlap are not included. Unless otherwise noted, any reference to a unit of

measure for area shall be interpreted to mean plane area.

4, Weight. When weight is used as the measurement standard, certified tickets, invoices, or tags for
such items shall be furnished to the Owner’ s Representative. (When used, the term "ton" shall mean
2,000 pounds.)

5. Volumes. All items measured by the cubic feet or cubic yard, such as regions consisting of

excavations and fill placements, shal be measured in their final position using initial and final
surveyed cross sectional measurements and the end-area method for calculating volume.

Adjustmentsfor swell, compaction or settling are not included.

D. BASISOF PAYMENT
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The quantity of work done will be paid at the contract bid price or lump sum price, which price and payment
will be full compensation for doing al the work herein described in a workmanlike manner, including

funishing al labor, materials, tools, equipment, supplies, and incidentals necessary to complete the work.

E. SUBSTITUTE MATERIALS

Materials to be used and details of construction for the Work to be performed are specified in the
Specifications and on the Drawings. Materials with equivalent or superior performance characteristics
may be substituted for those specified by providing written notice to the Owner and the Owner’'s
Representative. The written notice shall include a certification by the Contractor that the performance of
the substitute material shall be equivalent or superior to that of the specified material. Any applicable
testing shall be included with the certification. The Contractor shall be solely liable for the cost of
replacing materials and/or substitute materials that do not have performance characteristics equivalent or
superior to those of specified materials. Approva of substitutions by the Owner and the Owner’'s
Representative shall not eliminate this liability.

F. PRECISION AND ACCURACY

Unless otherwise approved in writing by the Owner, the following standards of precision and accuracy shall
apply.
All Site grading and construction work shall be performed to an accuracy of plus or minus 0.1 feet
of the lines and grades shown on the Drawings.
Surveying, performed within the limits of work, shall be performed with enough care and precision
to insure horizontal and vertical accuracy to within plus or minus 0.1 feet of actual field locations.
Quantity measurements shall be accurate to within 1% of the actua quantity obtained from field
survey measurements.
Any changes to the plans proposed by the Engineer and approved in writing by the Owner do not

relieve the Contractor of these requirements.
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1. CONSTRUCTION SCHEDULE

The Contractor shall begin Work on or after Tuesday September 9, 2003. Bids shall be due on August 8,
2003 to Patti Kaulback, Alcoa Inc., 201 Isabella Street, Pittsburgh, PA 15212. The bid must include a hard
copy of the completed SECTION Il — BASIS OF PAYMENT from these Specifications; this form shall not
be modified and no other bid summaries shall be accepted. The Contractor shall provide the following
submittals with the bid:

D Corporate Heath and Safety Plan and/or Manual;

()] A detailed time line schedule identifying all important milestones for the project (i.e.,

mobilization, clearing and grubbing, North and North 2 excavation and backfill, East Landfill fill

placement, Engineered Cap construction, vegetation, etc.);

(©)] A list of al Subcontractors,

(@] The resume for the Contractor’ s Site Superintendent for this Work; and

5) The most recent Contractor’s SOQ.
Failure by the Contractor to provide these submittals to the Owner will result in the disqualification of the
bid. One week after receiving notice to proceed, the Contractor shall also submit a detailed Site-specific
HASP and detailed project manpower and equipment usage schedules showing build-up requirements for
maintaining the overall schedule, or suppliers, and any additiona items requested in the invitation to bid.
After acceptance by Owner, the Contractor shall comply with the schedule during the execution of this
Work. In the event, for any reason, the Contractor fails to meet the detailed schedule, the Owner has the
right to require the Contractor to resort to other means to return the Work to the previous agreed upon
schedule. The Contractor shall not, however, perform any Work on a scheduled overtime basis without prior
written consent of the Owner's Representative. See SECTION IX - GENERAL TERMS AND
CONDITIONS for additional information. The following schedule, which includes important activities and
the dates of those activities, has been established:

Activity Date

[ ] Contractor Bid Meeting — Site walk July 23, 2003

n Contractor Bids due to Alcoa August 11, 2003

n Contractor receives "Notice to Proceed" from Alcoa August 18, 2003

[ ] Contractor submits Site-specific HASP for Alcoareview August 29, 2003

[ ] Alcoaand Contractor acquires al Work permitsincluding September 8, 2003

Grading, E& S and vegetation Permit
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Contractor submits final Site-specific HASP
modified based on Alcoa conceptua reviews

Contractor submits pre-construction testing results
of borrow source for Engineered Cap materialsto Alcoa

Preconstruction/Safety Meeting (must include WDOE
and CQA firm)

Contractor begins work

Project Closeout Site Walk and Punchlist

Pre-Fina Construction Conference (must include WDOE)
Pre-Fina Construction Inspection by WDOE

Contractor completes Work

Final Inspection (must include WDOE)

Contractor submits as-built drawings and field reports

Contractor begins one year Maintenance Agreement

Alcoa Vancouver Works-LF Remediation
5726.00 Specifications
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September 8, 2003

September 8, 2003

September 8, 2003

September 9, 2003
~June 1, 2004
~June 15, 2004
~June 15, 2004
~June 30, 2004
~July, 2004

~July, 2004

~July, 2004

Revision: 0
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V.

NUMERICAL LIST OF DRAWINGS

The following list of drawings for the Former Vancouver Operations, Excavation of North and North 2

Landfills and East Landfill Cap Construction Project, hereinafter referred to as Drawings, cover the Work to
be performed by this Contractor as described in these Specifications.

Alcoa Dwg. No.
A-046100-WW
A-046101-WW
A-046102-WW
A-046103-WW
A-046104-WW
A-046105-WW
A-046106-WW
A-046107-WW
A-046108-WW
A-046109-WW
A-046111-WW
A-046112-WW
A-046113-WW

A-046114-WW

A-046115-WW
A-046116-WW
A-046117-WW
A-046118-WW
A-046119-WW
A-046110-WW
A-046120-WW
A-046121-WW
A-046122-WW
A-046123-WW

Sheet No. Drawing Title

T-2 Title Sheet

C-1 Existing Conditions Plan, Site Map, and Property Boundary

C-2 East Landfill Area— Existing Conditions and Investigative Activities

C-3 North and North 2 Landfills - Site Preparation Plan

C-4 North and North 2 Landfills—Waste |sopach Map

C-5 North and North 2 Landfills — Excavation Plan

C-6 North and North 2 Landfills— Fill Placement Plan

C-7 South Bank Area of Concern — Excavation Plan

C-8 South Bank Area of Concern - Fill Placement Plan

C-9 North and North 2 Landfills - Sections

C-10 East Landfill Area— Site Preparation and Shoreline Construction Plan

C-11 East Landfill Area— Concrete Revetment Panel Plan

C-12 East Landfill Area - Construction Sequence for Shoreline Protection:
Steps|, Il and 111

C-13 East Landfill Area - Construction Sequence for Shoreline Protection:
Steps 1V, V and VI

C-14 East Landfill Area— Anchor Trench Platform Plan

C-15 East Landfill Area— Initial Grading Plan

C-16 East Landfill Area— General Fill Plan Outside Limits of Landfill Area

C-17 East Landfill Area—Final Grading Plan

C-18 East Landfill Area— Shoreline and Cap Construction Sections

C-19 North and North 2 Landfills and South Bank Area of Concern- Details

C-20 East Landfill Area— Details (Sheet 1 of 4)

Cc-21 East Landfill Area— Details (Sheet 2 of 4)

C-22 East Landfill Area— Details (Sheet 3 of 4)

C-23 East Landfill Area— Details (Sheet 4 of 4)

Reference drawings are listed on Drawing A-046100-WW.
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V. SITE CONDITIONSAND MANDATORY HEALTH AND SAFETY STANDARDS

The Contractor and his employees shall conform to the safety rules and regulations of the Federa
Construction Safety Standards, the Occupation Safety and Hedth Act (OSHA) and any other applicable
standards enacted by Washington, Federal and local governing authorities having jurisdiction as referenced
in this Specification. The Contractor and his employees shall dso conform to the “Alcoa Engineering
Standard 33.051, Contractor, Subcontractor, and Contracted Services Environment, Headlth and Safety

Process,” asreferenced herein and/or as supplemented below.
A. PURPOSE

The purpose of this section is to describe the Contractor’s Environmental and Health and Safety (EHS)
responsibilities for this project. These responsibilities include committing to Alcoa s EHS Vaue and Policy
principles. All Contractors and Vendors are expected to understand and comply with the following EHS
Vaueand itsrelated Policy.

EHSValue: Alcoawill work safely in a manner that promotes the health and well being of the

individual and the environment.

EHS Palicy: It is Alcoa's policy to operate worldwide in a safe, responsible manner which
respects the environment and the health of our employees, our customers, and the communities where

we operate. We will not compromise environmental, health or safety values for profit or production.

The Contractor’s Management is accountable for the safety and health of the Contractor’s employees. The
Contractor is also accountable for the impact that the actions of his employees and subcontractors may have
on the safety and health of others.

B. PERMITSCOMPLIANCE WITH REGULATIONS

This Contractor and his employees shall conform to the safety rules and regulations of the Federa
Condgtruction Safety Standards, to any applicable standards enacted by the State, to Alcoa Engineering
Standard 33.051, and other rules as referenced herein and/or as supplemented below. All work shall adso
conform to the Federal OSHA.

The Contractor will obtain the necessary permits and licenses required by Federal, State, or local agencies

prior to initiating the Work. In Addition, the Contractor shall obtain and provide the following:

. Business License (Washington State Department of Revenue)
. Federal Taxpayer ID (Internal Revenue Service)
AlcoaVancouver Works-LF Remediation Revision: 0
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It shall be the Contractor's sole responsibility to make himself aware of these regulations and to comply with
them. The Owner shall not be liable for any citations received by the Contractor as a result of hisfailure to
comply with applicable regulations.

All activities shall be performed in a manner that will reduce interference with norma Plant and Rail
operations. The Contractor shall keep roads clear so as not to interfere with plant operations. If there is any
reason to work in areas of plant operation, the Contractor shall provide barriers and flagmen as required by

the Owner. Roads shall be kept clear of debris, soil, mud, or other materia from equipment.

The Owner will provide the Contractor with physical and legal accessto areas. The Contractor shall confine

his operations to the areas indicated on the Figures and Drawingsin Section |V.

C. PRE-JOB MEETING

A “CONTRACTED PROJECT” PLANNING MEETING shal be conducted by the Owner’ s Representative
in which all aspects of the project are discussed with the Contractor. Scope of Work, Safety, Health and
Environmental concerns, scheduling and interface with Operations personnel shall be determined and
documented in a CONTRACTED PROJECT PLANNING CHECKLIST.

All work shal have a PRE-JOB SAFETY CHECKLIST that includes a list of safety hazards, safety
equipment, materials and equipment needed to do the job. This Checklist shall list designated Competent
Persons, as identified in COMPETENT PERSON/TASK MATRIX, for specific work such as monitoring,
excavation, etc. A Tool Box Safety Meeting shall be held to review this information with the crew prior to

darting work.

The Contractor shall prepare a Contractor Job Safety Plan prior to the meeting. This job plan will be
reviewed by the Alcoa Responsible Person(s) and all EHS aspects of the project will be discussed. The
meeting will also address materials and equipment required to perform the job. The Contractor Job Safety
Plan shall be reviewed with the crew prior to starting work. All documentation of Pre-Job meetings shall be
maintained by the Contractor and made available to Owner’ s Representative upon request.

D. ORIENTATION

The Contractor shall attend and complete orientation. Orientation attendees shall include al Contractor,
Subcontractor, and Vendor employees. No one may work on-site without successfully completing an

orientation.

The orientation will be presented by the Alcoa Responsible Person(s), or by safety or Security Personnel.
Information on EHS aspects of the job or task, Site conditions, emergency procedures, permit requirements,
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traffic patterns, adjacent operating production equipment, and waste disposa will al be included in the
orientation. The orientation will be documented and a Photo 1D, or other appropriate means of employee

identification, will be presented to employees who have successfully completed the Contractor orientation.

E. ENVIRONMENTAL EXPECTATIONS

The Contractor is expected to operate in a manner, which protects the environment and the health of his
employees and the citizens of the surrounding community. The Contractor shall take measures to control
visible emissions from the site during all phases of work to comply with the State of Washington air
regulations. Appropriate environmental controls shall be employed to prevent the spread of dust and other

contamination to adjacent areas of the Owners property and other adjoining properties.

Releases to the environment, including spills, gas releases, explosions, etc., are considered a serious matter.
A release constitutes potentia for ground water contamination, surface water contamination, or releases of

hazardous materia s into the atmosphere, even if the material released is not generally considered hazardous.

Releases that could be encountered at the location include, but are not limited to the following:

1 Qil/Petroleum Spills (diesdl, gasoline, etc.)
2. Hazardous Substance Spills/Rel eases.
3. Fires or Explosions related to any of the above.

Contractor shall provide impermeable secondary containment in storage areas where flowable materias are

subject to spilling.

If arelease occurs, the Contractor shall take the following steps:

1 Attempt to contain the release, if possible, without risking bodily harm. If there is immediate
danger, evacuate the area.

2. Immediately contact the Local Emergency Response Teams and Alcoa s Emergency Coordinator
and provide them with the details of the release, even if the material involved is not considered

hazardous.
When notifying the response personnel, provide the following information:

Exact location of the release.
Type and description of released materid.
Estimated amount of materia released or size of thefire.

Extent of injury or property damage occurring.

a b 0w NP

Extent of actual or potential environmental damage, if known.
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6. What actions, if any, have been taken to control the release.

The Alcoa s Emergency Coordinator will take appropriate action according to the Vancouver Works Release

Prevention, Control and Countermeasure Plan.

The Contractor is regquired to comply with the Emergency Planning and Community Right-to-Know Law
and all applicable State Right-to-Know Laws. Alcoawill make the Contractor aware of any location specific

environmental concerns.

Disposal of Contractor generated batteries, engine oil, transmission fluids, hydraulic fluids, filters, radiator
fluids, tires and fluorescent light bulbs shall be in accordance with Alcoa s Environmental Waste Disposal
Plan. The Contractor shall be responsible for the collection and disposal of any hazardous or non-hazardous
waste generated by the Contractor at the job site.

F. HEALTH AND SAFETY

The Contractor shall be aware that work may take place in a hazardous environment and that Contractor
shall be responsible for the health and safety of employees of the contractor as well as those of any
Subcontractor.  All work completed as part of these specifications shall be performed in accordance with
Federal, State, and Alcoa requirements pertaining to worker safety. This shall include, but not be limited to,
29 CFR 1910 (Genera Industry Standards) and 29 CFR 1926 (Construction Industry Standards). In
addition, Contractor shall aso comply with Owner's contractor pre-qudification standards, Sections
33.055.1.

All operations have the potentia for encountering contaminated conditions and Level D shall be the
minimum protection alowed. To adequately protect personnel in areas of higher potential contaminant
exposure, an upgrade to Level C may be required if action levels are exceeded. Contractor's Site Health and
Safety Officer shal be responsible for monitoring conditions and upgrading protection equipment as
required. Contractor shall supply properly trained personnel with approved safety equipment. Contractor
shall be aware of dip, trip, and fall hazards associated with the Work.

1. Conduct of Contractor’s Employees:

In addition to the items listed in the ALCOA ENGINEERING STANDARDS FOR GENERAL SITES,
while on the Owner's property, the Contractor's employees shall not engage in any dangerous, illegal or
outrageous conduct, including but not limited to the Rules of Good Conduct presented in the Contract's

Terms and Conditions.

2. Housekeeping:
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®  Good housekeeping practices are an absolute necessity in Alcoa's goals to achieve a safe and
healthy work place and are consistent with Construction’s goals for “ZERO INJURIES’.

®  Good housekeeping practices increase productivity and increase the quality of services rendered.

®  Housekeeping is the responsibility of each Contractor, Superintendent, General Foreman, and
Craftworker collectively and independently.

The following areas shall be monitored weekly by the Contractor utilizing the Housekeeping Audit
Checklist.

a |Immediate Work Areas:

" All supplies and materials shall be safely and neatly stacked in appropriate containers, or in
bins, racks or on pallets. All excess containers and scrap materials shall be disposed of
immediately in proper receptacles and/or aress.

= All tools and equipment shall be in good working order, free of excess ail, grease, dirt, mud,
metal shavings, tailings, or filings. Absorbent material containers shall be used where
appropriate.

" All tool boxes, hand tools, and cabinets shall be placed in a safe and orderly fashion, free of
access hazards. Gang box or cabinet doors and lids shall be operable and closed when not
being accessed.

®  Upon completion of each shift, all tools and/or equipment shall be returned to its proper
storage area or place. All abandoned, used, surplus or spent materials shall be stored or
disposed of in appropriate areas, luggers, or receptacles. The area shall be left clean and

hazard free for use by the next or returning shift.

= All mobile equipment shall be free of excess oil and grease and in good working order. All
leaks shall be fixed and any spillage shall be properly remediated and disposed of in

approved containers and/or areas.
= All mobile equipment shall be free of asbestos during entrance to and exit from the Site.
" Contractor Vehicles shall be free of access hazards, trash, surplus, spent or damaged materials

when being used to transport personnel.

b. Temporary Storage or Lay Down Aresas.

= All materials should be stored according to project, type, or function; in appropriate

containers or on pallets and off the ground on adequate dunnage.
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= All materials shall be stored only in approved locations, out of traffic areas and away from all

vent doors, ladders, and walkways.
= Materials shall be stored so asto alow reasonable access to all items.

= All surplus materials shall be so noted and appropriate personnel notified for final disposition

of materials.

" Equipment and/or tools of the trade shall be removed from these areas when not in use.

c. Fidd Offices:

® All areasin and around Contractor buildings and structures shall be maintained in a neat and
orderly fashion. All equipment and tools of the trade shall be arranged in an orderly way.
Holding bins, shelves, or racks shall be used for placement or storage of materials within
these structures. As an example; choker and shackles on the ground or in corners is not
considered proper storage. Electrical conduit on ground or stacked on pallets is not
considered proper storage.

" All electrical appliances and/or connections shal be of adequate size and/or proper
specifications and maintained in aresponsible manner at all times.

®  Contractor office areas shall be free of access hazards. These areas should not be used for
storage of materials.

® All non-dangerous debris and rubbish suitable for disposal shall be hauled directly to a
landfill that has been approved for use by the Owner.

"  All scrap materials, removed equipment, and surplus equipment shall be hauled to areas

designated by the Owner’s Engineer.

3. Emergency Plan:

Emergency planning shall be developed prior to starting work and agreed to by Contractor and Owner's
representative. Report emergencies such as tornado, chlorine spill, propane spill, or fireimmediately to
the Alcoa Emergency Coordinator (Albert Burba at 412/553-2007) and to 911. Notify all employeesin
your department as to nature of emergency and issue explicit instructions as to location of shelter zones

or evacuation procedures.

Emergency procedures shall be in written form and prominently posted in the clean change area and
equipment room of the worker decontamination area. Everyone prior to entering the work area must

read and sign these procedures to acknowledge receipt and understanding of work site layout, location of
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emergency exits and emergency procedures.

Emergency planning shall include written notification of police, fire and emergency medical personnel
of planned activities, work schedule and layout of work areas--particularly barriers that may affect
response capabilities.

Emergency planning shall include considerations of fire, explosion, toxic atmospheres, electrical
hazards, dips, trips and falls, confined spaces and heat related injury. Written procedures shall be
developed and employee training in procedures shall be provided.

Employees shall be trained in evacuation proceduresin the event of workplace emergencies.

For non-life-threatening situations - employees injured or otherwise incapacitated shall decontaminate
following normal procedures with assistance from fellow workers if necessary, before exiting the

workplace to obtain proper medica treatment.

For life-threatening injury or illness, worker decontamination shall take least priority after measures to

stabilize the injured worker, remove him from the workplace and secure proper medical treatment.

Telephone numbers of all emergency response personnel shal be prominently posted in the clean

change area and equipment room, along with the location of the nearest telephone.

4, Hazardous Material Handling:

a. Contractor Employee Exposures. Contractor shall apprise al workers, supervisory personnel, sub-

contractors, and consultants who will be at the job-site of the seriousness of the hazard and of proper
work procedures which must be followed. The Contractor shall document the compliance with this

section.

The Contractor shall apprise al workers of the physical hazards associated with work conducted at

this site. The Contractor shall document compliance with this section.

b. Hedth and Safety Plans. The Contractor is responsible for developing a site-specific Health and
Safety Plan (HASP) for the Work. The Contractor may review the overall HASP prepared for the

Former Vancouver Operations to prepare his site-specific HASP; the overdl Site HASP was
prepared by ICF Kaiser Engineers, dated January, 1996. Several amendments have been added to
the origina HASP, the most recent occurred in June, 1998.

Characterization of the Waste Soils from the North and North 2 Landfills that will be excavated and
placed as fill in this project are presented/summarized in several documents. A list of these

documents is presented in Appendix A. Summarizing the characterization data for Waste Soils, the
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constituents of interest for this Work were as follows:

® At the North Landfill and the North 2 Landfill, Waste Soils exceeding MTCA Method A
Industrial Cleanup levelsfor PAHs and PCBs of 20 mg/kg and 10 mg/kg, respectively.

® At the South Bank Area of Concern, Waste Soils exceeding MTCA Method A Industrial
Cleanup levels for PCBs.

® At the East Landfill, Waste Soils shall not be disturbed.

At a minimum, the Contractor shal prepare his HASP to require modified Level D personnel
protection (hard hats, safetyboots with stedl toes , work gloves, safety glasses, and a tyvek suit) for
excavation of Waste Soils. However, that level of protection must be based on compliance with
certain air monitoring procedures and specified limits for air contaminants. The Contractor must
develop a HASP that includes personnel and perimeter air monitoring, and the Contractor must aso
perform real-time dust monitoring. The Contractor must specify procedures for upgrading the level
of protection, including specifying at what concentration (based on the rea-time dust monitoring)
such upgrades will occur. PAH and PCB concentrations up to 19,000 and 550 milligrams/kilogram
(mg/kg), respectively, were detected in Waste Soils.

The Contractor shall also incorporate air monitoring procedures for VOCs and semi volatile organic
compounds (SVOCs) into his Site-specific HASP, as the potential for these constituents may be
encountered within the Waste Soils to be excavated during the performance of this Work. The
Contractor may perform screening analyses for VOCs using a photoionization detector (PID) with
an 11.7 eV probe and a flame ionization detector (FID) to monitor breathing zone organic vapor
concentrations during intrusive activities. Detector tubes sengtive to vinyl chloride shall also be
used in the breathing zone if organic vapor readings are detected above 1 part per million (ppm)
with either the PID or the FID. In his HASP, the Contractor shall provide action levels at which the

level of personnel protection will be modified and/or engineering controls implemented.

The Contractor shall also include in his HASP procedures for implementing activities near the active
railroad line at the North Landfill. This shall include a a minimum: the responsibilities of
personnel, specifically the flagman; clothing requirements, to include high visbility vests;

equipment and personnel crossing procedures; and performance of work around rail crossings.

5. Substance Abuse and Work Place | mpairment:

The Contractor shall provide personnel that have met the guidelines and requirements for substance
abuse and work place impairment presented in SECTION IX: GENERAL CONDITIONS.
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G. FIELD OFFICE AND UTILITY SERVICESFOR CONTRACTOR

The Contractor shall provide an office trailer, storage, and other plant facilities necessary to complete all of
the Work covered by this Contract. Office requirements are detailed in these Specifications. The Contractor
shall, insofar as possible and reasonable, have a representative at this office during working hours for the
purpose of escorting visitors, such as vendors, onto the Site according to the Owner's regulations. All other
temporary buildings shall be located as approved by the Owner's Representative and be in accordance with
Alcoa Engineering Standard 33.051, dated 2001 April. At his discretion, the Contractor shall provide
security measures for his equipment and materials located at the Site. The Owner will provide security at the
Site from 4:00 PM until 11:59 PM Monday through Thursday. Upon completion of this Contract, all of the

Contractor’ sfacilities shall be removed and the areacleared and leveled.
1. Entrance

The entrance to the job site for al equipment and materias will be off Lower River Road, using a
private asphalt road 700 feet long and the Owner’s gravel access road 1,100 feet long, as shown on the
Drawings. The Contractor's vehicles and equipment will be alowed to use roads and parking areas as

designated on the Drawings.

2. Storage:

Materid shal be stored in areas designated by the Owner's Representative.  All products, which are
proposed to be used by the Contractor, will have to be pre-approved by Alcoas Environment, Health,
and Safety (EHS) prior to being brought on site for use. The approval process will include submittal of
Materid Safety Data Sheets (MSDSs) for al proposed products prior to products being brought on site.
The Contractor shall store materials and equipment in a manner that minimizes exposure to weather and
prevent contamination of storm water runoff. The Contractor shall manage materials and equipment in a
manner that prevents contamination of Owner's Site through spills, leaks, overfilling, poor

housekeeping, or any other means. Any temporary tankage shall have integral secondary containment.
3. Railroad Access:

Railroad trackage is available for unloading the Contractor's materials. Arrangements for use may be

made by contacting the owner and operator, Burlington Northern and Santa Fe railroad.

H. LOCATING UTILITIES

1. Electric Power:

Power for the construction office will be available through the Clark Public Utilities Division (CPUD),
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8600 NE 117th Avenue, Vancouver, Washington 98668. Contact at CPUD is Ed Fisher (360-992-
8808). The Contractor at his own expense shall acquire permits, install the required distribution lines,
transformers, meters and other appurtenances and pay for any connection fees and his own electricity
usage. Upon the completion of this Contract, al distribution lines, transformers, and other
appurtenances installed by the Contractor shall be removed by the Contractor at his own expense to the
satisfaction of the Owner's Representétive.

Temporary Power:

Temporary power will not be available in job site areas unless specifically noted in the Scope of Work.

Compressed Air:

The Owner will not furnish compressed air. Any appurtenances required shall be furnished and installed
by the Contractor at his own expense and shall be removed at the end of each working day.

Water:

Non-potable water will be supplied to the Contractor free of charge from existing fire hydrants located
on-site, near the Contractor’ s staging area. The Owner’s Representative will provide the nearest |ocation
for obtaining water. If water is not available from this on-site location at the time the Work is to be
performed, the Contractor shall make arrangements with the local water company to obtain water from a
source on Lower River Road, near the entrance to the Site. The Contractor shall provide, a his own
expense, any distribution lines or meters required and shall at the completion of this Contract, remove
same to the satisfaction of the Owner's Representative. There are no drinking water facilities available
in the Contractor's Area. The Contractor shall provide, at his own expense, the drinking water facilities

for his employees and the Owner and the Owner’ s Representative.

Telephone:
Telephone service arrangements for the Contractor's use shall be made directly by the Contractor with
US West Telephone Company.

Chemicdl toilets:

Chemical toilets shall be provided by the Contractor in sufficient numbers in accordance with the
applicable OSHA Standards for the Contractor's personnel, plus the Owner and the Owner's
Representative and at |ocations throughout the Work area, and the Contractor shall properly maintain the
chemical toilets.

First Aid:
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The Contractor shall be responsible for supplying first aid facilities and supplies for his employees.
8. Roall-off box:

The Contractor shall provide aroll-off box at the Contractor’ s staging area for disposal of non-hazardous
materials at a location meeting the approval of the Owner’s Representative and easily accessible to the
disposal carrier. The Contractor shall be responsible for generating the appropriate paperwork and the
disposal of the contents of the roll-off box at an owner approved facility.

l. GENERAL CODES, SPECIFICATIONS AND STANDARDS

The Contractor shall assume full responsibility and liability for compliance with all applicable Federd, Sate,
and local regulations pertaining to the protection of the environment, workers, visitors to the site, and
persons occupying areas adjacent to the site. The Contractor is responsible for providing medica
examinations and maintaining medical records of personnel as required by applicable Federal, State, and
local regulations, and shall hold the Owner harmless for failure to comply with any applicable safety or
health regulation on the part of himself, his employees, or his sub-contractors.

All contract work shall be completed in accordance with the latest edition of standard codes and regulations
as published and adopted by the governing authority and any applicable Alcoa Labor, Health and Safety
Standards. If a conflict occurs between government adopted codes or regulations and these Contract
Documents, the most stringent standard shall apply. Nothing in these Specifications shall be construed to
permit work not conforming with governing codes and regulations. The Contractor is responsible for
complying with any requirements of the herein before mentioned codes, standards, regulations, and

specifications.

1. Applicable U.S. Environmental Protection Agency (EPA) Standards:

®  EPA Nationa Emissions Standards for Hazardous Air Pollutants (NESHAPS)-Code of Federal
Regulations (CFR) Title 40 part 61, Subparts A and M. (Required)

2. Applicable U.S. Department of Labor Occupational Safety and Health Administration (OSHA)
Regulations:

® 29 CFR 1910 (Genera Industry Regulations)

® 29 CFR 1910.134 (Respirator Regulations)

® 29 CFR 1910.300-399 (Electrical Regulations)

= 29 CFR 1910.1200 (Hazard Communication Regulations)
" 29 CFR 1926 (Construction Safety Regulations)
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29 CFR 1926 Subpart T (Demolition)
29 CFR 1926.400-449 (Electrical Regulations)

3. Applicable Department of Transportation (DOT) Standards:

49 CFR 171, 172, and 177.844.

4. Applicable American Nationa Standards | nstitute (ANSI) Standards:

ANSI Z9.2 — Fundamental s Governing the Design and Operation of Local Exhaust Systems.
ANSI Z88.2-1980 — American National Standards Practice for Respiratory Protection.
ANSI Z117.1-1989 — Safety Requirements for Confined Spaces.

ANSI Z87.1-1980 — Practice for Occupationa and Educational Eye and Face Protection.
ANSI/CGA G7.1-1989 — Commodity Specifications for Air.

ANSI/CGA C-4-1878 — Method of Marking Portable Compressed Gas Containersto Identify the
Material Contained.

5. Applicable Washington Administrative Code (WAC) - State Occupational Safety and Hedlth

Regulations:

WAC 296-62-071 to 07121 Respiratory Protection
WAC 62-9015 to 9055 Hearing Conservation
WAC 296-62-145 to 14529 Confined Spaces
WAC 296-155-426 to 462 Electrical

WAC 296-155-475 Ladders, Scaffolds, and Elevating Work Platforms Fall
Protection

WRD 80-16 Directive Respirable Air Supplied by Oil Lubricated Compressors

WED 87-2 Directive Specia Respirable Protection Requirements for Negative

Pressure Enclosures

6. Alcoal abor, Health and Safety Standards:

Alcoa Engineering Standard 15.1, Material Handling Slings dated 1997 March.

Alcoa Engineering Standard 16.13, Compressed Air Distribution System Specifications dated
2003 April.

Alcoa Engineering Standard 18.1, Overview of Entering and Working in Confined Spaces dated
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2001 September.
®  AlcoaEngineering Standard 18.1.1, Respiratory Protection dated 2001 October.

®  AlcoaEngineering Standard 18.1.2, Entering and Working in Confined Spaces dated 2001
September.

®  Alcoa Engineering Standard 18.2, Fall Protection dated 2001 September.

®  AlcoaEngineering Standard 18.3, Tagout and Lockout Procedures dated 2001 September.

®  AlcoaEngineering Standard 18.6.1, Safe Handling of Compressed Gases dated 1998 August.
®  AlcoaEngineering Standard 18.17R, Project Environment, Health and Safety Review .

®  AlcoaEngineering Standard 18.17.1C, Equipment and Process Safety Evaluation Worksheet
dated 1996 June.

®  AlcoaEngineering Standard 18.17.2C, Process Safety Management Worksheet dated 1996 June.
®  Alcoa Engineering Standard 18.19, Excavation, Trenching and Shoring dated 1996 June.

®  AlcoaEngineering Standard 18.20.3, Lead Hazard Control Checklist dated 1998 June.

®  Alcoa Engineering Standard 18.24.1, Improving Driving Safety dated 2001 November.

®  AlcoaEngineering Standard 18.26, Fire Protection and Detection dated 2001 November.

®  AlcoaEngineering Standard 18.28.1, Personal Protective Equipment dated 2001 April.

®  AlcoaEngineering Standard 30.2.18.1, Hoist System Safety Requirements dated 2001 September.
®  Alcoa Engineering Standard 30.3.1, Noise Control Specifications dated 1998 August.

®  AlcoaEngineering Standard 30.3.2, Sound Level Requirements for Purchased, L eased, or Rented
Vehicles dated 1998 August.

®  AlcoaEngineering Standard 32.64.1, Electrical Grounding of Low Voltage (750 volts and below)
Industrial Systems and Equipment dated 1998 December.

®  AlcoaEngineering Standard 33.051, Contractor, Subcontractor and Contracted Services
Environment, Health and Safety Process dated 2001 April.

®  AlcoaEngineering Standard 33.055.1, Contracted Services Safety Prequalification questionnaire
dated 1999 November.

®  AlcoaEnvironmental Remediation Health and Safety Program Document dated 2002 August 28.

Upon award of Contract for the Work by Alcoa, contractor is required to comply with these Standards
until the Work has been completed. These Standards are provided in Appendix A.

7. Contractor’s Mobile Equipment and Motor Vehicles:
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All Motor Vehicles and Mobile Equipment shall comply with OSHA and the Owner’s Standards and
shal meet standards as outlined in the — CONTRACTED SERVICES FREE MOVING MOBILE
EQUIPMENT CHECKLIST.

Contractors shall insure OPERATORS are traned and CERTIFIED in the operation of
vehicles/equipment and must demonstrate operating abilities consistent with Owner’ s expectations.

A PRE-OPERATIONAL INSPECTION shdl be completed by each operator prior to operating
equipment. Immediate action shall be take on items noted that pose serious safety concerns.

VEHICLE PASSENGERS may ride only where a seat is permanently affixed to the vehicle. SEAT
BELTS shall be used where provided. Contractor employees are permitted to be transported in the bed
of apickup truck provide they sit in the bed of the pickup truck.

VEHICLES/EQUIPMENT shall be maintained in safe operating condition, free of oil leaks, and with
necessary guarding of moving parts in compliance with OSHA guidelines. Routine inspections of
vehicles/equipment shall be conducted by Contractor Safety Representative. Vehicles that travel public
roadways shall be inspected by a certified Vehicle Inspection Station Annually.

LOADING/UNLOADING OF TRUCKS shdl be done in compliance with Department of
Transportation (DOT) regulations. It is the responsibility of the driver to SECURE UNSTABLE
LOADS. Good visihility shal be maintained by operators of fork trucks while moving loads in reverse.
Equipment in unsafe condition shall not be off-loaded. Entrance to the job site for al equipment and
materials will be at the main gate, near the security guard house, as designated by the Owner's Engineer.
The contractor's vehicles and equipment will be allowed to use roads and parking areas as designated on

the Drawings.

Materid shall be loaded and stored in areas designated by the Owner's Engineer. All products, which
are proposed to be used by the Contractor, will have to be pre-approved by Alcods Environment,
Hedth, and Safety (EHS) prior to being brought on site for use. The approval process will include
submittal of Material Safety Data Sheets (MSDSs) for all proposed products prior to products being
brought on site. The Contractor shal store materials and equipment in a manner that minimizes
exposure to weather and prevent contamination of storm water runoff. The Contractor shall manage
materials and equipment in a manner that prevents contamination of Owner's Site through spills, leaks,

ovexrfilling, poor housekeeping, or any other means.

VEHICLESEQUIPMENT shall be maintained for high visibility. IN TRANSIT, HEADLIGHTS AND
BACK LIGHTS SHALL BE ILLUMINATED. BACK-UP ALARMS are required on al applicable
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vehicles/mobile equipment.

VEHICLES/EQUIPMENT shall be kept free of waste soils/contaminated material and OPERATORS
shall ensure that VEHICLES/EQUIPMENT do not track waste soils/contaminated material throughout

the site.

No Contractor, shall supply or dispense any diesel fuel for use in MOTOR VEHICLES as defined by
(40CFR85.1703(a)) unless the diesal fuel: has a sulfur percentage, by weight, no greater than 0.05
percent; has an acetane index of at least 40; or has a maximum aromatic content of 35 volume percent;
and isfree of visible evidence of: the dye 1,4-dialkylamino- anthraquinone. (i.e.: autos, vans, buses,
pool trucks, bucket trucks, dump trucks, vacuum trucks, water trucks, lugger trucks). Diesel powered
trucks and other equipment that meet the definition of motor vehicles are required to use low sulfur

diesdl fuel, evenif used only in a construction site.

No Contractor, shall supply or dispense any diesel fuel for usein MOBILE EQUIPMENT as defined by
(40CFR85.1703(a) Exclusions) unless the fuel contains the dye solvent red 164; and it is used in a
manner that is tax-exempt as defined under 4082 of the Internal Revenue Code. (i.e.: tractors (farm
type), forklifts, skid steer loaders, powered aeria lifts, mobile cranes, graders / excavators, scrapers,

dozers, backhoes, front end loaders).

40CFR SUBPART R 85.1703(a) Definition of Motor Vehicle: “A vehicle which is self-propelled and
capable of trangporting a person or persons or any material or any permanently or temporarily affixed
apparatus shall be deemed a motor vehicle, unless any one or more of the criteria set forth below are
met.

Exclusions in which case the vehicle shall be deemed not a motor vehicle and excluded from the

operation of the Act:

= 85.1703(a)(1) The vehicle cannot exceed a maximum speed of 25 miles per hour over level,

paved surfaces; or

" 85.1703(a)(2) The vehicle lacks features customarily associated with safe and practical street or
highway use, such features including, but not being limited to, a reverse gear (except in the case

of motorcycles), adifferential, or safety features required by state and/or federal law; or

= 85.1703(a)(3) The vehicle exhibits features which render its use on a street or highway unsafe,
impractical, or highly unlikely, such features including, but not being limited to, tracked road
contact means or an inordinate size.”

Violators shall be subject to dismissal from the site.
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8. FreeMoving Mobile:

FREE MOVING MOBILE CRANE PROCEDURES shall be followed as outlined in Exhibit 8.

9. Materia Handling:

a. Rigaing Equipment for Materiad Handling: Rigging equipment for materia handling shall be

maintained and used according to Alcoa Engineering Standard 15.1.

Rigging equipment shall be inspected prior to use on each shift and as necessary during its use to
ensurethat it is safe. Defective rigging equipment shall be removed from service.

Rigging equipment shall not be loaded in excess of its recommended safe working load, as
prescribed in Tables H-1 through H-20 in subpart 1926.251(a)(2), following 1926.252(e) for the
specific equipment.

Rigging equipment, when not in use, shall be removed from the immediate work area so as not to

present a hazard to employees.

Special custom design grabs, hooks, clamps, or other lifting accessories, for such units as modular
panels, prefabricated structures and similar materials, shall be marked to indicate the safe working
loads and shall be proof-tested prior to use to 125 percent of their rated load.

b. dings. Slings shal be maintained and used according to Alcoa Engineering Standard 15.1 and in
compliance with OSHA 29 CFR 1910.184.

Whenever any ding is used, the following practices shall be observed:

® Slingsthat are damaged or defective shall not be used.

®  Slings shall not be shortened with knots or bolts or other makeshift devices.

= Sling legs shall not be kinked.

®  Slings shall not be loaded in excess of their rated capacities.

= Slingsused in abasket hitch shall have the loads balanced to prevent slippage.

®  Slings shall be securely attached to their loads.

= Slings shall be padded or protected from the sharp edges of their loads.

" Suspended loads shall be kept clear of all obstructions.

= All employees shall be kept clear of loads about to be lifted and of suspended loads.

®  Hands or fingers shall not be placed between the sling and its load while the sling is being
tightened around the load.
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®  Shock loading is prohibited.
® A dling shall not be pulled from under aload when the load is resting on the sling.

® |ngpections. Each day before being used, the sling and all fastenings and attachments shall be
inspected for damage or defects by a competent person designated by the employer.
Additional inspections shall be performed during sling use, where service conditions warrant.
Damaged or defective dings shall be immediately removed from service. Documentation of

gling inspections shall be made upon request by the Owner's Representative.

c. Equipment Specifications. Aeriad Lifts, Extensible Boom Platforms, Aeria Ladders, and
Articulating Boom Platforms (JLGS), and Movable Scaffolding used To Elevate Personnel Aeria

lifts include the following types of vehicle-mounted aerial devices used to elevate personnel to job-
sites above ground: (i) Extensible boom platforms, (ii) aeriad ladders, (iii) articulating boom
platforms, (iv) vertical towers, and (v) a combination of any of the above. They shall be designed
and congtructed in conformance with the applicable requirements of the American National
Standards for “Vehicle Mounted Elevating and Rotating Work Platforms,” ANSI A92.2-1969,
including appendix. Aerial lifts acquired before the effective date of this section, which do not meet
the requirements of ANSI A92.2-1969, may not be used after January 1, 1976, unless they shall
have been modified so as to conform with the applicable design and construction requirements of
ANSI A92.2-1969. Aerid personnd lifts must be maintained and operated in compliance with
OSHA 29 CFR 1926.556. Documented inspection by a qualified inspector must be maintained and
made available to Owner’ s representative upon request.

Boom and basket load limits specified by the manufacturer shall not be exceeded. The insulated
portion of an aeria lift shall not be altered in any manner that might reduce its insulating value.

Articulating boom and extensible boom platforms, primarily designed as personnel carriers, shall
have both platform (upper) and lower controls. Upper controls shal be in or beside the platform
within easy reach of the operator. Lower controls shadl provide for overriding the upper controls.
Controls shal be plainly marked as to their function. Lower level controls shall not be operated

unless permission has been obtained from the employee in the lift, except in case of emergency.

Movable Scaffolding shall be maintained in accordance with Alcoa Engineering Standard 33.051
dated 2001 April, documented inspection is required. Documentation shall be maintained by the
Contractor, and made available to the Owner’ s Representative upon request.

d. Personnel Lift Operator Safety: Persons operating Aeria Lifts, Extensible Boom Platforms, Aeria
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Ladders, Articulating Boom Platforms (JLGS) Used To Elevate Personnel Aerid lifts include the
following types of vehiclemounted aerial devices used to elevate personnel to job-sites above
ground: (i) Extensible boom platforms, (ii) aeria ladders, (iii) articulating boom platforms, (iv)

vertical towers, and (v) acombination of any of the above must:

" Only trained and authorized persons shall operate an aerial lift.
® A daily inspection shall be performed prior to operation of personnel lift equipment.

= Lift controls shall be tested each day prior to use to determine that such controls are in safe

working condition.

®  Tying off to an adjacent pole, structure, or equipment while working from an aeria lift shall

not be permitted.

"  Employees shall always stand firmly on the floor of the basket, and shall not sit or climb on

the edge of the basket or use planks, ladders, or other devices for awork position.

® A full body harness shall be worn and alanyard attached to the boom or basket while

traveling in or working from an aerial lift.

®  Climbers shall not be worn while performing work from an aerial lift.

Laddersg/Scaffolding: In accordance with Alcoa Engineering Standard 33.051, a quarterly,

documented inspection is required. Documentation shall be maintained by the Contractor, and made
available to the Owner’ s Representative upon request.

SUBMITTALSAND NOTICES

Approval by the Owner one week prior to site remediation work is required of the following information and

materials. Details in the submittal package shall be site specific. Incomplete submittal packages will be

returned to the Contractor for revision and resubmittal .

Prior to project commencement, the following items shall be submitted by the Contractor:

A list of al equipment, tools, and materials proposed for use on this project. Include certification
by manufacturers that all HEPA equipment meets ANSI Z9.2.

MSDSs and product data sheets for each chemical proposed for use on the site, including storage
locations.

A statement of the qualifications of the workforce. Include at a minimum the following:

— A description of the qudifications and experience of al supervisors proposed for his project.

— Provide evidence that at least two workers on each shift have current first aid and CPR training.
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. A copy of the Contractor’s Personal Protective Equipment Program including the Respiratory
Protection Program. Minimal qualifications are as specified in 29 CFR 1926.1101.

. A description of the Contractor’s medical surveillance program for the employees. Minimal
qualifications shall be as specified in 29 CFR 1926.1101 and WAC 296-62-07725.

. Health and Safety Plan
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VI. ENGINEERING, INSPECTION AND TESTING

Engineering, inspection and testing requirements for the Work covered by these Specifications shall be
performed in accordance with the Alcoa Engineering Standards under SECTION VIII - GENERAL
WORKMANSHIP SPECIFICATIONS and in accordance with Article 4, “Inspections and Tests’ under
SECTION IX - GENERAL TERMS AND CONDITIONS. Work shall aso be performed in accordance
with the Washington State Department of Transportation 2000 Standard Specifications for Road, Bridge and
Municipal Congtruction (Washington Standard Specifications). The Contractor shall also be aware that all
Work is to be completed in accordance with these Specifications and will meet the quality assurance and
quality control requirements detailed in the Construction Quality Assurance Plan (CQAP), attached as
Appendix B to these Specifications.

A. GENERAL

This Contractor shall furnish, at his own expense, al materials and all labor that may be required to execute
the Work as described herein, unless otherwise noted. Benchmarks and surficial reference features for
construction purposes are located on Drawing A-046102-WW. If, for any reason, these monuments are
disturbed during the progress of Work, it shall be the responsibility of this Contractor to re-establish them
without cost to the Owner, as directed by the Owner’'s Representative. The Owner’s Representative may
require that construction Work be suspended at any time when location and limit marks established by the
Contractor are not reasonably adequate to permit inspection of completed Work or Work in progress. The
Contractor shall cooperate with the Owner's Representative when tests are performed and sampling is

conducted.

B. CONFIRMATION SAMPLING PLAN

1 Generad: This Confirmation Sampling Plan provides the approach, the cleanup standard, the
sampling design, and the decision-making process that will be implemented during the excavation of
Waste Soils at the North and North 2 Landfills and the South Boundary Area of Concern. The
Confirmation Sampling Plan will be conducted by the Owner's Representative during construction

activities.

The limits of excavation to remove Wastes Soils from the three areas described above is shown on
Drawings A-046105-WW and A-046107-WW. The excavation areas were designed using
information obtained during previous investigations at the Site. Severa reports have been
developed that describe in detail the environmental conditions at the Site. A list of the Reportsis
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presented in Appendix A. The Confirmation Sampling Plan will be performed in an iterative
manner to promote the efficient assembly of data needed to make decisions relative to cleanup of
Waste Soils from the Site.

The Confirmation Sampling Plan incorporates immunoassay field screening techniques and
verification grab sample methods. Immunoassay field screening will be conducted at the North 2
Landfill and the South Bank Area of Concern to guide the limits of excavation, providing qualitative
indications of the PAH or PCB concentrations in soil. It will qualitatively confirm the limits of
PAH and/or PCB contamination obtained from previous investigation programs. Immunoassay
field screening will aso delineate the limits of excavation of soils with PCB concentrations over 50
mg/kg (PCB Wastes) from the limits of Waste Soils with PCB concentrations less than 50 mg/kg
and greater than 10 mg/kg at the two areas previously mentioned. The screening will also provide a

basis for the collection of PAH and PCB verification grab samples.

Verification grab sampling will be conducted after al excavation activities at the North and North 2
Landfills and the South Bank Area of Concern have been completed. The Owner's Representative
will submit verification samples for analytical testing and compare the analytical results with
cleanup levels to document removal of al Waste Soils a each of the identified areas. If results of
verification samples exceed cleanup levels, additiona excavation will proceed as discussed herein.
Verification grab sampling will be used exclusively at the North Landfill to document remova of
Waste Sails, in the absence of immunoassay field screening procedures for TCE.

A drawing or figure presenting the proposed locations of verification grab samples will be provided
to the Owner's Representative and the Contractor. The Owner’s Representative will locate the

samples using the drawing after the limits of excavation have been reached.

The Owner’ s Representative may suspend backfill activities or hold excavation work in an areafor a
maximum of one week (7 days) to await results of verification sample results or to perform field
screening.  If verification sampling results indicate that additional Waste Soils needs to be
excavated, the Owner’s Representative will coordinate with the Contractor to establish a time for

excavation that does not interfere with his overall excavation efficiency.

2. Cleanup Standards: The Model Toxics Control Act (MTCA) numerical standard for a routine

cleanup action for Industrial Properties is agpplicable. The Method A soil cleanup standards for
PAHSs (carcinogenic), PCB Mixtures, and TCE as discussed in Table 3 of WAC 173-340-745 and as
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shown below will be used as the cleanup leve at the North and North 2 Landfills and the South

Bank Areaof Concern:

Substance Location Cleanup Leve
PAHs (carcinogenic)  North LF, North 2 LF and South Bank 20.0 mg/kg
PCB Mixtures North LF, North 2 LF and South Bank 10.0 mg/kg
TCE North Landfill 0.5 mg/kg

Waste Soils exceeding these concentration levels shall be excavated and disposed by the Contractor
a the East Landfill in accordance with applicable portions of SECTION VIII — GENERAL
WORKMANSHIP SPECIFICATIONS AND STANDARDS. Waste Soils excavated from the North
2 Landfill and the South Bank Area of Concern containing PCBs with concentrations exceeding 50
mg/kg (PCB Wastes) will be excavated, segregated from other Waste Soils and disposed off-site at
an Owner approved and permitted Toxic Substances Control Act (TSCA) facility. Procurement of
roll-off boxes and transportation and Disposal (T& D) costs associated with PCB Wastes will be paid
for by the Owner. The management of the roll-off boxes (delivery/pick-up, manifests) shall be
performed by the Contractor.

3. Definitions. The definitions of PAHs and PCB Mixtures, as presented in WAC 173-340-200, are as

follows:

PAHSs (carcinogenic) - means those PAHs substances identified as A (known human) or B (probable
human) carcinogens by the United States Environmental Protection Agency. These include
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cy)pyrene.

Polychlorinated biphenyls or PCB mixtures - means those aromatic compounds containing two

benzene nuclel with two or more substituted chlorine atoms. For the purposes of this chapter, PCB
includes those congeners which are identified using the appropriate analytical methods as specified
in WAC 173-340-830 (for solid waste the analytical method is Method 1 - "Test Methods for
Evauating Solid Waste", USEPA, SW-846 and any revisions or amendments thereto.)

4, North 2 Landfill: The remova of Waste Soils containing PCBs and PAHs shall proceed as shown
on Drawings A-046103-WW through A-046106-WW and in accordance with these Specifications.
Based on analytical results from previous investigations, one location within the North 2 Landfill,
(TB-48) exhibited PCB concentrations over 50 mg/kg at a depth of 7 feet (21 ft. AMSL). The
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Contractor will delineate an area 20 feet square around this location. When the Contractor has
excavated to a depth of approximately 2 feet within the square, to an elevation of 26 ft. AMSL, the
Owner’s Representative will perform immunoassay screening at the center of the 20 foot square to
verify concentrations of PCB less than 50 mg/kg. The Owner’'s Representative will repeat the
procedure at elevation 24 ft. AMSL. If concentrations of PCBs do not exceed 50 mg/kg at either
elevation, the Contractor will excavate to €evation 22 ft. AMSL. At elevation 22 ft. AMSL, the
contractor will excavate and segregate the PCB Wastes within the 400 square feet area. Segregation
will continue to elevation 20 ft. AMSL. If concentrations of PCBs exceed 50 mg/kg at either 26 ft.
or 24 ft. AMSL, the contractor will excavate and segregate the PCB Wastes within the 400 square
feet area. Segregation will continue to elevation 20 ft. AMSL. At eevation 20 ft. AMSL, the
Owner’s Representative will perform immunoassay screening to document remova of PCB Wastes
with concentrations of PCBs greater than 50 mg/kg. If concentrations of PCBs exceed 50 mg/kg, an
additional two feet of PCB Wastes within the 400 square feet area will be excavated and the
immunoassay screening will be repeated until results indicate PCB concentrations less than 50

mg/kg, or groundwater is encountered.

When the Contractor reaches the excavation contours shown on the Drawings for the remaining area
of the North 2 Landfill, immunoassay field screening will be performed by the Owner's
Representative to document removal of Waste Soils with PCB concentrations greater than 10 mg/kg
and PAHSs concentrations greater than 20 mg/kg and to quaitatively determine if cleanup levels
have been achieved. Field screening locations for PCBs will be established at 25 foot spacing
intervals along section station lines spaced 25 feet apart as shown on Figure 5-1 of the CQAP
presented in Appendix C. Field screening locations for PAHs will be established at 50 foot spacing
intervals along section station lines spaced 50 feet apart as shown on Figure 5-1 of the CQAP
presented in Appendix C. The existing construction baseline will be used to establish the section
lines. The number of screening points adong one station line will be maximized, based on the width
of the excavation a the station. If initial field screening results indicate concentrations of PCB
greater than 10 mg/kg or PAH concentrations greater than 20 mg/kg, an additional one foot of soil
will be excavated and the field screening will be repeated. The additional one foot of excavation
will extend to the nearest adjacent clean sample locations. Excavation will cease if groundwater is
encountered. Once the immunoassay field screening for PCBs and PAHs have quditatively
indicated that the Waste Soils soil has been removed, verification grab samples will be collected to
quantitatively verify that Waste Soils have been removed from the North 2 Landfill and cleanup
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levels have been achieved. A discussion of PCB and PAH verification sampling is presented in
Section VI, Part 7, below.

5. North Landfill: The remova of Waste Soils containing PCBs and PAHSs shall proceed as shown on
Drawing A-046105-WW and in accordance with these Specifications. When the Contractor
reaches the excavation contours shown on the Drawings for the remaining area of the North
Landfill, immunoassay field screening will be performed by the Owner's Representative to
document removal of Waste Soils with PCB concentrations greater than 10 mg/kg and PAHs
concentrations greater than 20 mg/kg and to quditatively determine if cleanup levels have been
achieved. Field screening locations for PCBs will be established at 25 foot spacing intervals
along section station lines spaced 25 feet apart as shown on Figure 5-1 of the CQAP presented in
Appendix C. Field screening locations for PAHs will be established at 50 foot spacing intervals
along section station lines spaced 50 feet apart as shown on Figure 5-1 of the CQAP presented in
Appendix C. The existing construction baseline will be used to establish the section lines. The
number of screening points along one station line will be maximized, based on the width of the
excavation at the station. If initial field screening results indicate concentrations of PCB greater
than 10 mg/kg or PAH concentrations greater than 20 mg/kg, an additional one foot of soil will
be excavated and the field screening will be repeated. The additional one foot of excavation will
extend to the nearest adjacent clean sample locations. Excavation will cease if groundwater is
encountered. Once the immunoassay field screening for PCBs and PAHs have qualitatively
indicated that the Waste Soils soil has been removed, verification grab samples will be collected
to quantitatively verify that Waste Soils have been removed from the North 2 Landfill and
cleanup levels have been achieved. Verification grab samples will be analyzed for PAHs, PCBs
and TCE.

6. South Bank Area of Concern: The excavation of PCB Wastes (soils with PCB concentrations over
50 mg/kg) shall proceed to the lines, grades and elevations shown on Drawing A-046107-WW and
in accordance with the Technica Specifications. At several locations, an area of 400 sgquare feet (20
ft. by 20 ft.) has been established at the elevation where previous investigations indicate
concentrations of PCB greater than 50 mg/kg (PCB Wastes). Once excavation of PCB Wastes has

reached this eevation, the Owner's Representative will perform immunoassay screening to
document removal of PCB Wastes with concentrations of PCBs greater than 50 mg/kg. If
concentrations of PCBs exceed 50 mg/kg, an additional two vertical feet of PCB Wastes within the

400 square feet areawill be excavated and the immunoassay screening will be repeated until results
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indicate PCB concentrations less than 50 mg/kg, or groundwater is encountered.

Following removal of the PCB Woastes, the Contractor shall excavate Waste Soils with
concentrations of PCBs less than 50 mg/kg and greater than 10 mg/kg and PAHSs. The excavation
shall proceed to the lines, grades and el evations shown on the Drawings and in accordance with the
Technical Specifications. When the Contractor reaches the excavation contours shown on the
Drawings for the remaining area of the South Bank Area of Concern, immunoassay field screening
will be performed by the Owner’s Representative to document removal of Waste Soils with PCB
concentrations greater than 10 mg/kg and PAHs concentrations greater than 20 mg/kg and to
qualitatively determineif cleanup levels have been achieved. Field screening locations for PCBswill
be established at 25 foot spacing intervals along section station lines spaced 25 feet gpart as shown
on Figure 5-2 of the CQAP presented in Appendix C. Field screening locations for PAHs will be
established at 50 foot spacing intervals along section station lines spaced 50 feet apart as shown on
Figure 5-2 of the CQAP presented in Appendix C. The existing construction baseline will be used
to establish the section lines. The number of screening points aong one station line will be
maximized, based on the width of the excavation at the station. If initia field screening results
indicate concentrations of PCB greater than 10 mg/kg or PAH concentrations greater than 20 mg/kg,
an additional one foot of soil will be excavated and the field screening will be repeated. The
additional one foot of excavation will extend to the nearest adjacent clean sample locations.
Excavation will cease if groundwater is encountered. Once the immunoassay field screening for
PCBs and PAHs have qudlitatively indicated that the Waste Soils soil has been removed,
verification grab samples will be collected to quantitatively verify that Waste Soils have been
removed from the North 2 Landfill and cleanup levels have been achieved. A discussion of PCB
and PAH verification sampling is presented in Section VI, Part 7, below.

7. Verification Grab Samples at North 2 Landfill and South Bank Area of Concern: - A grid for
establishing locations of verification grab samples at the North 2 Landfill and the South Bank Area

of Concern is presented in Figures 5-3 and 5-4 of the CQAP presented in Appendix C. The grid
utilizes the existing construction baseline at the site to establish sampling lines spaced every 50 feet
perpendicular to the baseline. Sample points on each sampling line are spaced 30 feet apart.
Sample points on adjacent sampling lines will be staggered by 15 feet, so that every sample point
bisects the midpoint between two sample points on an adjacent sample line. This method creates a
hexagona grid sample design which is recommended in the USEPA reports, "Verification of PCB
Spill Cleanup by Sampling and Analysis' (USEPA, 1985) and "Field Manual for Grid Sampling of
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PCB Spill Sites to Verify Cleanup" (USEPA, 1986). The proposed distances between samples
meets the criteria for row and sample spacing recommended in these documents. The hexagona
grid sampling design will belaid out within a sample circle centered on each of the excavation areas,
and extending just beyond its boundaries. The following 7 steps as identified in the "Field Manua
for Grid Sampling of PCB Spill Sites to Verify Cleanup” (USEPA, 1996) will be referenced as
needed:

Step 1. Diagram the Cleanup Site,

Step 2 Diagram All Cleanup Surfacesin the Same Plane,

Step 3. Find the Center and Radius of the Sampling Circle,

Step 4: Determine the Number of Grid Sample Pointsto Use,

Step 5: Lay Out the Sampling Points on the Diagram Constructed in Step 2,
Step 6: Lay Out the Sampling L ocations on the Site, and

Step 7: Consider Specia Cases and Use Judgment for Sample Points.

When the Contractor reaches the excavation contours shown on the Drawings, and immunoassay
field screening indicates that cleanup levels have been qualitatively achieved, verification grab
samples will be collected to quantitatively document remova of Waste Soils with PCB
concentrations greater than 10 mg/kg and PAHs concentrations greater than 20 mg/kg. If initia
verification sample results indicate concentrations of PCBs greater than 10 mg/kg or PAHs greater
than 20 mg/kg, an additiona one foot of soil will be excavated and the verification grab sample
process will be repeated. The additional one foot of excavation will extend to the nearest adjacent
clean sample locations for the exceeded constituent. Excavation will cease if groundwater is

encountered.

8. Verification Grab Samples at North Landfill — Verification sampling at the North Landfill will be

conducted by the Owner’s Representative in the same manner as verification sampling at the North
2 Landfill and the South Bank Area of Concern, as discussed above. However, in addition to PAH
and PCB analysis, the verification grab samples will be analyzed for TCE concentrations less than
0.5 mg/kg to quantitatively determine if cleanup levels have been achieved. If initia verification
sample results indicate concentrations of TCE greater than 0.5 mg/kg, an additional one foot of soil

will be excavated and the verification grab sample process will be repeated.

9. Sampling Activities and Quality Assurance/Quality Control - The CQAP in Appendix C provides a

discussion of the sampling activities and quality assurance/quaity control (QA/QC) activities that
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will be performed as part of the Confirmation Sampling Plan.

10. Decision Making Process - The process involved in making the decision as to whether the soil

concentrations at the South Bank Area of Concern and the North and North 2 Landfills meet the
cleanup standard is shown in Figure 2 and is based on the WDOE guidance document titled,
"Statistical Guidance for Ecology Site Managers' (WDOE, 1992).

C. GEOTECHNICAL TESTING

Pre-construction testing of the Random Fill and Backfill shall be conducted by the Contractor to verify that
the proposed off-site borrow source meets the requirements stated in these Specifications. The testing to be
performed is discussed in the Construction Quality Assurance Plan, attached as Appendix C to these
Specifications.

During Waste Soil placement, in-place densities and moisture contents will be performed by the Owner’s
Representative once for every 1,000 cubic yards of soil placed, in accordance with ASTM D2922 and
D3017 respectively. During Random Fill instalation, in-place densities and moisture contents will aso be
performed (in accordance with the above ASTM methods) by the Owner’ s Representative at |east five times

per acre per lift or for every 1,000 cubic yards, whichever is more frequent.

The Contractor shall conduct a pull-out test on the screw anchor selected for use with the concrete
revetment. The test shall be conducted in accordance with the manufacturer’ s recommended procedures for

conducting the test. The Owner’s Representative will be present during the performance of the test.

D. SURVEYING

The Contractor shall make periodic survey checks during the performance of Work and shall make a fina
survey check at the end of the job. Surveys shall be made available to the Owner or the Owner's
Representative upon completion so that any discrepancies can be resolved in the field. All quantities shall be

approved/verified by the Owner’ s Representative before payment.

The Contractor shall ingtal three (3) settlement plates on the East Landfill after construction of the
Engineered Cover is completed. The location of the settlement plates will be established by the Owner’s
Representative.  The Contractor shall also establish an at-grade survey monument at the top of the
embankment slope near the concrete revetment. Horizontal and vertical coordinates shall be established for
this monument and included as part of the Remedia Action Report.
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E. ASBUILT DRAWINGS

Forty-five days after completion of Remedia Action, the Contractor shall provide the Owner's
Representative with as-built drawings that shall include the following:

L Horizontal and vertical extent of Waste Soils removed from the North and North 2 Landfills and
the South Bank Area of Concern;

. Horizontal and vertical extent of Waste Soils placed and compacted at the East Landfill;
. Horizontal and vertical extent of soil and volume of Random Fill (obtained from the offsite

borrow source) placed as backfill at the North and North 2 Landfill and asfill in the Engineered
Cover of the East Landfill;

. Horizontal and vertical extent of the soil cover and volume of Soil Cover (obtained from the

offsite borrow source) placed asfill in the Engineered Cover of the East Landfill;

. Volume of Random Fill graded during rehabilitation of the shoreline;

. Horizontal and vertical extent and volume of Random Fill (obtained from the offsite borrow

source) placed as backfill during rehabilitation of the shoreline;

. Horizontal and vertical extent and volume of Random Fill (obtained from the offsite borrow
source) placed as additional fill outside the limits of the East Landfill;

. Mat layout plan of concrete revetment placed along the shoreline during rehabilitation;

. Panel layout plan of geomembrane installed as part of the Engineered Cover of the East Landfill;
. Final topography of the North and North 2 Landfill;

. Final topography of the Engineered Cover constructed over the East Landfill;

u L ocation of the Anchor Trench Platform, the completed anchor trench and the anchor trench

drainage pipe outlets;

. Limits and locations of aquatic vegetation planted within the concrete revetment along the
shoreline;

. Final topography of the shoreline areas covered by concrete revetment;

u L ocation of new Monitoring Wells;

u L ocation of the construction baseline relative to each items presented above;
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The request for information presented above shall be presented in either a section or plan format. Sections
shall be performed a a minimum of 50-foot intervals. The Owner’'s Representative will provide design

drawings in electronic format to the Contractor for reference, if needed.

F. REMEDIAL ACTION REPORT

Within 45 days of the completion of demobilization for RA at the Containment Area by the Contractor, the
Owner’s Representative will submit to the Owner for review a Draft RA Report. The Contractor shall
cooperate with the Owner’s Representative and assist in developing this report.  The report will contain
documentation that the RA was performed in accordance with design specifications and the appropriate
closure requirements of Alcoa and WDOE. The report shall be submitted to WDOE 60 days after WDOE's
fina inspection.

The report shall include a discussion and associated documentation of the following items:

1 Work Permits and Borrow Sour ce Pre-Construction Testing
2. Site Preparation
a. Mobilization
b. Staging Areas, Access Roads and Railroad Crossings
c. Construction Layout and Surveys
d. Erosion and Sediment Control
e. Decontamination policy and procedure
f. Building/Wall Demolition and Pipe Plugging
g. Existing Fence Removal
h. Sprinkler System/Waterline Installation
i. Storage/Operations Building Construction
3. South Bank Area of Concern
a. Clearing and Grubbing
b. Waste Soil Excavation and Handling
c. Confirmation Sampling
d. Spread/Compact Random Fill

4, Shoreline Rehabilitation

a. Clearing and Grubbing
b. Grading
c. Spread/Compact Random Fill
d. Concrete Revetment Placement
e. Plantsand Vegetation
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5. North and North 2 Landfill
a. Clearing and Grubbing
b. Waste Soil Excavation and Handling
c. Confirmation Sampling
d. Grading
e. Spread/Compact Random Fill
f. Vegetation
6. East Landfill Construction

Grading/Leveling

Construction of Anchor Trench Platform/Waste Soil Embankment
Waste Soil Placement

Engineered Cap Construction

Geomembrane Inspection and Testing

Vegetation

Fencing

Monitoring Well Extension/Protection

S@moap o

7. Additional Fill Outside Limits of East L andfill

a. Spread/Compact Random Fill

b. Vegetation
8. Borrow Area
0. Site Cleanup and Damage Repair and M aintenance of Revegetated Areas

10. Construction Quality Assurance Activities and daily work logs (to be supplied by the
Owner’s Representative)

11. Health and Safety Proceduresand Monitoring Results (ambient air monitoring, personnel
monitoring, etc.)

The report shall include as-built drawings. All testing results (e.g., soil geotechnical testing, soil nutrient

analyses, compaction testing, air monitoring, etc.) shall be included in the report.
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VII. GENERAL MATERIAL SPECIFICATIONSAND STANDARDS

A. GENERAL

All materials required for the Work covered by these Specifications shal be as specified in the following
Alcoa Engineering Standards, Washington State Department of Transportation 1994 Standard Specifications
for Road, Bridge and Municipa Construction (Washington Standard Specifications) and/or as supplemented

herein.

Alcoa Engineering

Standard Number Description
33.121.7 Specifications for Cast-in-Place Concrete Materials

33.121.7A Specifications for Concrete Materials-Appendix

33.4001.7 Specifications for Site Waste Water Disposal Piping Materials
33.2601.7 Steel Fence Materials (1996 June)

33.2601.7A Steel Fence Materials-Appendix (1996 June)

33.192.7 Specification for Grouting Materials dated 1997 September.

33.213.7 Specification for Pre-Engineered Metal Building System-Materials dated 1997 May.
33.213.7A Specification for Pre-Fabricated Metal Building Manufacturers-Appendix dated 1997 May.
33.252.7 Standard Specifications for Steel Doors and Frames-Materia s dated 1998 July.

33.252.7A Standard Specifications for Steel Doors and Frames-Materials-Appendix dated 1998 July.
33.252.7.1 Standard Specifications for Finish Hardware-Material s dated 1998 July.

33.252.7.1A  Standard Specifications for Finish Hardware-Materials-Appendix dated 1998 July.
33.3201.7 Specification for Site Water Distribution Systems-Materias dated 1997 December.

B. OWNER-FURNISHED MATERIALS

The Owner will provide the following materials for use by the Contractor in performing the Work as
described in Section VIII — GENERAL WORKMANSHIP SPECIFICATIONS AND STANDARDS.
locations where the Contractor may access and connect to electric and water utilities. The cost to connect to

these utilities shall be incurred by the Contractor.

1. Precast Concrete Revetment for Shoreline Protection: The precast concrete revetment (Revetment)

for protecting the shoreline at the Site will be provided by a supplier designated by the Owner. The
revetment will be manufactured using concrete with a minimum compressive strength of 3,500 pounds

per square inch and admixtures for sulfate resistance.
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A vendor specification for the Revetment is provided in Appendix C.

Anchorage and geotextile used in conjunction with the Revetment shall be supplied by the Contractor.
The Revetment will be supplied by the Owner. Transportation and delivery costs will be paid for by the
Owner. Spreader bars for unloading and placement of Revetment will be obtained from the
manufacturer by the Contractor. The Contractor shall provide equipment and labor for unloading,
storage, and placement of the Revetment. The Owner will provide a staging area for the Revetment.
The management of the Revetment (delivery/staging, etc.) and installation shall be performed by the
Contractor.

2. Utility Connection L ocations: The Owner will provide or indicate locations where the Contractor may

access and connect to eectric and water utilities. The cost to connect to these utilities shall be incurred
by the Contractor.

3. Roll-off boxes for PCB Wastes: The roll-off boxes for PCB wastes will be minimum 20 cubic yard
boxes obtained by the Owner from Waste Management Inc. (WMI) in Arlington Oregon. The Owner

will provide the Contractor with his Waste Identification number. The roll-off boxes will be equipped
with interior plastic liners with a minimum thickness of 10 mils and a tarpaulin for covering the PCB
wastes after placement in the box. The management of the roll-off boxes (delivery/pick-up, manifests)
shall be performed by the Contractor.

C. CONTRACTOR-FURNISHED MATERIALS

This Contractor shall furnish al other materials necessary for the Work, in accordance with Part D of this
Section of these Specifications, unless specifically noted otherwise under Part B of this Section of these
Specifications.

D. SUPPLEMENTAL SPECIFICATIONS

The materials used in performing this Work shall conform to the material specifications listed in this section.
Prior to installation of materials specified in this section, the Contractor shall submit a certificate from the
manufacturer or material supplier for approval by the Owner’'s Representative certifying that the materials

are free of contamination and meet all requirements stated in these specifications.

1. PHASE | - Site Preparation. Materias to be used in preparing the site shall meet the following

requirements.
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a Mobilization

(1) Fed Trailers: Field Trailers shal be of sufficient size to accommodate the Contractor’s
personnel and shall have an area dedicated, with a desk and chair and access to telephone and
facamile, for Owner’'s Representative and the Owner. The trailer shall aso have an area for

conducting sit down meetings attended by a maximum of 12 people.

(2) Rall-off Boxes. Roll-off boxes for disposal of trash, spent PPE, and other ancillary materials
shall have a capacity of at least 10 cubic yards and the capability to be easily removed by the
transportation carrier. The boxes shall be equipped with interior plastic liners with a minimum

thickness of 6 mils and shall be obtained from an Owner approved disposal facility.

(3) Equipment: Equipment to perform the Work shall meet the requirements of applicable Alcoa
Engineering Standards. Fuel for equipment shall be of the proper grade and shall be stored and
dispensed in accordance with applicable codes.

b. Staging Areas, Access Roads and Railroad Crossings

(1) Crushed Stone: Crushed stone for haul and access roads, staging areas, construction entrances
and rail crossings shall meet the requirements of the American Saciety for Testing and Materias
(ASTM) D448 “Classification of Sizes of Aggregate for Road and Bridge Construction,” size
number 357 or an equivalent stone approved by the Owner’s Representative. The stone shall be
angular in shape and free of any organic and deleterious materias. It shal meet the following

gradation requirements:

SeveSize Percent Passing
2-1/2in. 100

2in. 95-100

lin. 35-70

1/2in. 10-30

No. 4 0-5

(2) Filter Fabric: The filter fabric used in constructing access roads shal be Mirafi 500X,
manufactured by The TC Mirafi (706-693-2226) or an equivalent filter fabric approved by the
Owner's Representative. The following Minimum Average Roll Vaues (MARV) shall be met:

Weight 4.00z.
Thickness 20 mil
Grab Tensile Strength 200 Ib.
Grab Tensile Elongation 15% (MD) 10% (CD)
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Trapezoidal Tear Strength 751b.
Mullen Burst Strength 400 psi
Puncture Resistance 90 Ib.
Apparent Opening Size 50

c. Construction Layout and Surveys. Materialsto be used shall meet the following requirements:

(1) Survey Stakes: Survey stakes shall be wooden or metal stakes or flags meeting the approval of
the Owner’ s Representative.

(2) Safety Fencing: Safety fencing to be used around the excavated areas shall be Alpi orange
safety fence, 4 ft. high or an equivaent fence approved by the Owner’ s Representative.

d. Erosion and Sediment Control: Material to be used shall meet the following requirements:

(1) Jersey Barrier and Wattles on Shoreline:

a Jersey Barriers: Jersey Barriers to be used for erosion control along the shoreline shall be
concrete and meet the cross sectiona geometry shown on the Drawings. Minimum length
of the barriers shall be 8 feet. The barriers shall be connected in series using a method that

prevents trandational movement.

b. Straw Wattles: Straw wattles to be used for erosion control along the shoreline and at other
locations on the Site shall be BioD-Watl12 manufactured by RolLanka International (800-
760-3215) or an equivalent coir fiber wattle approved by the Owner’s Representative. The
wattle shall be a minimum of 12-inches in diameter and shall possess a minimum unit
weight of at least 4 pounds per linear feet. The netting surrounding the coir fiber shall

possess a minimum tensile strength of 60 pounds.

c. Anchor Posts: Anchor Posts for the Jersey Barriers along the shoreline shall be minimum
2.0-inch diameter schedule 40 steel posts, 6 feet long, with an embedment below ground
surface of at least 3.5 feet.

(2) St Fence:

a Materid: The Silt Fence to be used to control erosion and sedimentation shall be S| F104
manufactured by Synthetic Industries (423-899-0444) or an equivaent filter fabric
approved by the Owner's Representative. The fabric shall be provided in 12 foot widths and
shall meet the following Minimum Average Roll Vaues (MARV):
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Weight ASTM D5261 590z

Thickness ASTM D5199 13 mil

Grab Tensile Strength ASTM D4632 3701b.(MD) 250 Ib.(CD)
Grab Tensile Elongation ASTM D4632 15% (MD) 10% (CD)
Trapezoidal Tear Strength ASTM D4533 100 1b.(MD) 70 Ib.(CD)
Mullen Burst Strength ASTM D3786 480 ps

Puncture Resistance ASTM D4833 120 Ib.

Apparent Opening Size ASTM D4751 70

Water Flow Rate ASTM D4491 18 gpm/sg. ft.

b. Anchor Posts. Anchor posts for supporting the Silt Fence shall be wood or stedl, and be
long enough to extend the full height of the fence fabric and embed 36-inches into the
ground. Wood posts shall be a nomina 2 inches square; steel posts shall be 1.25 inches by
1.0 inches in the shape of a T-section. 12-gauge wire or 1/4 inch diameter rope shall be

strung between the anchor posts to maintain them in an upright position.

c. Wire Mesh: Wire mesh for attachment to the downstream side of the silt fence shall be 17
gage steel with a mesh size not to exceed two inches.

d. Fasteners. Silt Fence shall be fastened to anchor posts using No. 9 staples, 1.5 inches long,
or metallic coated tie wires, constructed of 17 gage sted and of an appropriate length. Silt
fence shall be attached to the ground surface aong the shoreline using No. 9 gauge wire

staples, 10-incheslong.

e. Stone: Stone for anchoring silt fence to the ground surface shall meet the requirements of
the American Society for Testing and Materials (ASTM) D448 “Classification of Sizes of
Aggregate for Road and Bridge Construction,” size number 1 or 2, or an equivaent stone
approved by the Owner’ s Representative.

(3) East Drainage Swale: Erosion control matting to be installed in ditches shall be BioD-Mat40 as

manufactured by RolLanka International or an equivalent erosion control mat approved by the
Owner’s Representative. The following MARV shall be met:

Weight ASTM D3776 13.0 0z.
Wet Tensile Strength (MD) ASTM D4595 620 Ib./ft.
Wet Tensle strength (CD) ASTM D4595 600 Ib./ft.
% Open Area calculated 60%
Thickness ASTM D1777 0.35inches
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Recommended Shear Stress calculated 3lbs/sq. ft.
Staples shall be 11 gauge metal with an embedment length of 6-inches.
(4) Biodiffuser Trench: The leaching chamber for collecting and dispersing water from the anchor

trench drain shall be Biodiffuser Model No. 2200BD, manufactured by Advanced Drainage
Systems, Inc. Three biodiffusers shall be used in series. Soil used in backfilling the trench shall

be sand fill obtained from an on-site source or material generated during the excavation of the

biodiffuser trench.

(5) Infiltration Basin:

a. Riprap: Riprap for the overflow outlet of the infiltration basin shall be hard durable, angular
in shape and resistant to weathering and to water action. The breadth or thickness of a
single stone shall be more than one-third or its length. Shale and stone with shale seams
shall not be acceptable. The minimum weight of the stone shall be 155 pounds per cubic
feet. Theriprap shall meet the following Class | gradation:

Weight of Equivalent CubePercent to Total Smaller

Stone (1bs.) Dimension (in.) Than the Given Size
33 7 100
22 6 80
11 5 50
1 2 10

b. Embankment Fill: Embankment Fill shall be a random fill meeting the requirements of Part
D.2.d. of these Specifications.

e. Decontamination: Materia to be used shall meet the following requirements:

(1) Geomembrane — Geomembrane for containing decon fluids shall be a High densty
polyethylene (HDPE) materia with a minimum thickness of 40 mils and factory seamsto obtain
the required size.

(2) Berm Material — Materia for creating sideslopes of the decon pad shall be soil, railroad ties,
sandbags or a materia selected by the Contractor and approved by the Owner’ s Representative.

The berm materia shall permit a smooth ingress and egress of vehiclesto the decon pad.
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(3) Open Top Tank and Polytank: The open top tank shall be designed such that liquids and solids,

generated during equipment decontamination, can be separated and removed. The polytank
shall be used for managing the potentially contaminated clear liquids generated from the open
top tank. The polytank shall be selected by the Contractor and approved by the Owner's
Representative and shall be round or sguare with a diameter not to exceed 60-inches and a
capacity not less than 500 gallons. The Owner’s Representative will dispose of water
transferred to the polytank.

f. Building/Wall Demoalition and Pipe Plugging:

(1) Low Density Cellular Fill: Fill for sealing of specified subsurface pipes shall be a low density

cellular concrete manufactured by Maxflow Environmental Corporation (828-669-4875) or an
equivalent cellular concrete or fill approved by the Owner's Representative. The cdlular
concrete shal attain a minimum point-of-placement density of 25 pounds per cubic feet and a

minimum compressive strength of 50 pounds per square inch.

The plug for the pipe shall be composed of a material capable of supporting the weight of the

fill material within the pipe given the elevation differences of the pipe shown on the Drawings.

(2) Demoalition Material: Demolition materials generated by the removal of specified appurtenances

shall consist of concrete, wood and metal.

g. FenceRemoval: No Materia Specifications.

h. Sprinkler System/Waterline

(1) Water meter: The water meter shall be of commercia grade with afitting capable of accepting a
water supply line of 2.0-inches. It shall be fitted with connections to facilitate the use of
galvanized steel pipe for water supply and distribution. The meter shall provide a maximum
water flow rate of 50 gallons per minute (gpm) at a pressure of 65 pounds per square inch (psi).

(2) Backflow Preventer: The backflow preventer shall be an anti-siphon valve with a built-in

amospheric vacuum breaker or a pressure vacuum breaker.

(3) Emergency shut-off valve: This vave shdl be a ball vave, disk vave or butterfly valve,

constructed from galvanized steel or brass, with adiameter of 2.0 inches.
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(4) Control Valve: The control valves used to turn the sprinklers on and off shall be automatic, or
eectricaly remote controlled, and shall also possess manua flow control capabilities and
manual on-off valve controls. The valves shal be equipped with unions on each end to alow

for easy removal and shall be capable of sustaining pressuresin excess of 200 psi.

(5) Rotor Sprinkler Heads and Risers. The rotor sprinkler heads shall be pop-up style; the riser or

piston shal possess a minimum pop-up height of 4-inches. The sprinkler head shall be
constructed from plastic and shall contain a spring to pull or retract the piston down into the
sprinkler assembly when the sprinkler is not operating. Sprinkler pistons that retract using
gravity shall not be used. The sprinkler shall also contain a wiper seal around the piston to
minimize leakage. The rotor sprinkler shall be capable of maintaining a pressure of 50 PSl at
piston. Theriser for the sprinkler shall bea PV C rigid arm swing joint.

(6) Wire: Wire for electrica connections shall be solid copper wire, Type UF, approved by
Underwriters Laboratories, Inc. for direct buria in the ground. The size of the wire shall bein
accordance with the Manufacturer’s recommendations, but shall not be less than 14 gauge.
Splices for wire shal be constructed using Scotch-Lok Unipack waterproof scaling packets,
Pen-Tite connectors or an equivalent splice mechanism approved by the Owner’'s
Representative.  An expansion loop of 12-inches shall be provided a each wire splice or
directional turn.

(7) Pipeand Fittings. Pipefor useinirrigation mains and laterals shall be Schedule 40 and meet the
requirements of ASTM D 1785. Threaded pipe shall not be permitted. The pipe shal be
capable of sustaining pressuresin excess of 200 psi. Pipefor usein risersto the sprinkler heads
shall be Schedule 80, with threaded or non-threaded ends. The riser pipe shall meet the
requirements of ASTM D 1785 and shall be capable of sustaining pressuresin excess of 200 psi.
Fittings for al pipes shall be Schedule 80 and shall meet the requirements of ASTM D2464
(threaded) or ASTM D2466 (non-threaded), as applicable. Solvent for non-threaded pipe and
fittings shall meet the requirements of ASTM D2564.

(8) Vave Boxes. Valve boxes for automatic or remote controlled valves shall be precast concrete
with a minimum compressive strength of 3,000 psi. The valve boxes shal contain two
punchouts or be constructed with two Seeves on opposite sidewalls to accept pipe from both
sides of the valve. The diameter of such openings shall be 5-inches. The minimum dimensions
of the interior of the valve box shall be 20 inches square by 24 inches high. A lockable, cast
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iron or aluminum hinged cover at least 15-inches square shall be formed into the valve box to

provide access.

(9) Automatic Control Equipment: The automatic control equipment for the sprinkler system shall

consist of a centra computer system and al ancillary features to provide fully automated
capability to the sprinkler system. The equipment shall be adjustable to alow for variations of
sprinkling for specific hours, days and months of the year.

i. Storage/Operations Building

(1) Pre-Engineered Building Structure: The pre-engineered building shall be a minimum of 16 feet

long and 12 feet wide with a shed roof and a minimum eave height of 8 feet. The building
sheeting shall be minimum 24 gauge corrugated galvanized steel and shall be fabricated in a
single continuous length from the floor line to the eave line for wall sheeting and from eave line
to eave line for roof sheeting. The sheeting shall meet the requirements of ASTM A653 and the
galvanized coating shall conform to G90 standards. All exterior surfaces of galvanized stedl
shall receive a factory, roller applied paint coating with an exterior thickness of 0.8 to 1.2 mils
when dry. The pre-engineered building shal meet the requirements of applicable Alcoa

Engineering Standards.

The interior of the pre-engineered building shall contain genera lighting for use by the
inhabitants, emergency lighting in accordance with applicable codes and a single and a one-inch
hose bib for discharging water. Floor drains shall be not be installed. Access to the pre-
engineered building shall be through a six-foot wide double door, complete with the necessary
hardware. The doors shall be lockable and shall meet applicable Alcoa Engineering Standards.

Lights, switches, wiring and fuse boxes installed within the building shall meet al applicable
city, county and National Electrical Code (NEC) requirements. Materials shall be equipped to

handle aresidentia power source.

(2) Cement — Cement for the concrete foundation of the building shall meet the requirements of
ASTM C150, Standard Specification for Portland Cement, Typel or Typell.

(3) Fine Agaregate — Fine aggregate for concrete shall meet the requirements of Section 9-03.1(2)
of the Washington Standard Specifications.
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(4) Coarse Agaregate — Coarse aggregate for concrete shall meet the requirements of Section 9-
03.1(3) of the Washington Standard Specifications.

(5) Reinforcement Fabric: Reinforcement fabric shall be “Fibermesh” as manufactured by

Synthetic Industries, Inc. or and equivalent reinforcement fabric as approved by the Owner’s
Representative.

2. PHASE 1l - South Bank Area of Concern: Materialsto implement remedia activities at the Site shall

meet the following requirements:

a Clearing/Grubbing: Cleared material shall include all trees and brush removed from the Site prior to

any excavation . Grubbed material shall include any stripped vegetation or tree stumps removed

from the South Bank Area of Concern prior to any excavation.

b. Waste Soils Excavation and Handling: Waste Soils shall include all soil, rock, bricks, concrete and

debris below grade. The exact nature of the Waste Soils, except for the known constituents of
PAHs, PCBs and some elevated levels of metals, is unknown; therefore, the Contractor shall take

the necessary precautions during excavation of this material.

c. Confirmation Sampling: No materiad specifications, conducted by Owner’s Representative in

accordance with the Construction Quality Assurance Plan and Part B of Section VI.

d. Random Fill: Random Fill shall be a“Clean” soil materia obtained from an off-site source, suitable

for use by the Contractor for purposes discussed herein and meeting the following requirement:

. Unified Soil Classification System (USCS) symbol of GM, GC, SW, SM, SC, CL or ML;

. At least 30% by weight passesthe No. 4 sieve;

. The maximum particle sizeis 2-inches; and

. The organic matter content of the soil shall not exceed 20% by weight, when tested in

accordance with ASTM D2974.

The Contractor shall provide appropriate backup documentation for the Owner’s Representative
(i.e., gradation, classification or other test results) and documentation that the materia is clean (i.e.,
from avirgin or non-industrial source) in order to obtain approva from the Owner’s Representative

for use of the material.
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3. PHASE Il - Shordine Rehabilitation. Materials to be used in rehabilitation of the shordline at the
Site shall meet the following requirements:

a Clearing and Grubbing: No Material Specifications.

b. Graded Materids: Graded materials shall include all soil, rocks and non-waste materials along the

shoreline removed during the grading operations to create the benches and stable dopes for

installation of the concrete revetment.

¢. Random Fill: Random fill for constructing the shoreline embankment shall meet the requirements
of Section VII, Part D.2.d, of these Specifications. Organic material for use in the top two feet of
the embankment at selected locations shall be a compacted fill/compost mix, consisting of at least
30% compost, by weight. The compost shall be a well-decomposed, humus like material derived
from well-decomposed yard waste. The compost shall be produced by a permitted solid waste

composting facility, with al pieces smaller than one-inch in diameter.

d. Concrete Revetment: Materialsto be used shall meet the following requirements:

(1) Filter Fabric: The filter fabric to be installed beneath the concrete revetment shall meet the
requirements of Section VI, Part D.1.b.(2) of these Specifications.

(2) Anchorage for Concrete Revetment: Anchors to be used to aid in the support of the concrete

revetment on the dope of the shoreline shal be ‘Duckbill’ or ‘Helix’ screw anchors or an
equivalent anchor approved by the Owner’s Representative. Each screw anchor shall posses a

minimum pull-out force of 5,000 pounds, as required by the concrete revetment manufacturer.

(3) Concrete Revetment: The concrete revetment will be supplied by the Owner, in accordance
with Part B.1. of these Specifications.

e. Planting and Vegetation: Materialsto be used shall meet the following regquirements:

(1) General: Plant Materias shall meet or exceed following reference standards for quality, size,

and condition.

- WSDA Rules Related to Standards for Nursery Stock
- ANSI Z60.1-1990: Nursery Stock

- American Joint Committee for Horticultura Nomenclature; Standardized Plant Names.
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- All plant materials shall be nursery grown, per the standards described above. Collected,

wild plant materials are unacceptable.

(2) Live Stakes: Live stakes shall be live wood 2-5 years old with smooth bark that is not deeply
furrowed. Stakes with split ends, or peeled bark, are unacceptable. The stakes shal be
consistently cut so that the top end is square, and the bottom end (planted end) is angled. The
cuts shall be clean; branches of stakes shall be trimmed as closely as possible. The top 1-2” of
each stake shall be dipped into a 50/50 mix of light colored latex paint and water. Live stakes
shall be a minimum of 2 feet tall and a maximum of 3 feet tall. Live stake cuttings shall have
been soaked in water for aminimum of 5 days after cutting and prior to delivery to the Site.

(3) Bare Root Shrubs: Bare root shrubs shall be of the size shown on the Drawing A-046121-WW

and meeting the reference standards for nursery stock stated above.

(4) Fertilizer: Fertilizer shall conform to referenced FS O-F-24D, Commercia Fertilizers and
WSDA Laws. Fertilizer for al shrub plantings shall be “Bio Paks-16-6-8 plus minors and
biostimulants’ available from Reforestation Technologies International (RTI). 1-800-784-4769.

(5) Mulch: Mulch shall be a well-decomposed humus-like material derived from well-decomposed
yard waste. Compost shall be produced by a permitted solid waste composting facility. All
pieces shall be smaller than 1" in any direction. Mulch shall be obtained from Cedar Grove
Composting (206) 764-1236, or approved equal.

4. PHASE 1V - North and North 2 L andfills: Materialsto implement remedia activities at the Site shall

meet the following requirements:

a Clearing and Grubbing: No material specification.

b. Waste Soils: Waste Soils shall include al soil, rock, bricks, concrete and debris below grade. The
exact nature of the Waste Soils, except for the known constituents of PAHs, PCBs and some
elevated levels of metals, is unknown; therefore, the Contractor shall take the necessary precautions

during the excavation and handling of this material.

c. Confirmation Sampling: No materiad specifications, conducted by Owner’s Representative in

accordance with the Construction Quality Assurance Plan and Part B of Section VI.
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d. Graded Materids. Graded materials shall include all soil, rocks and non-waste materials at the

North and North 2 Landfills removed during the grading operations to create the stable dopes for
fina vegetation.

e. Random Fill: Random Fill for constructing the shoreline embankment shall meet the requirements
of Section V11, Part D.2.d. of these Specifications

f. Revegetation: Materiasto be used shall meet the following requirements:

(1) Seed - Seed to be used to vegetate disturbed areas and backfilled areas shall meet the
requirements of Section 9-14.2 of the Washington DOT Specifications dated 2000. The seed

mix shall be asfollows;

Name Pure Line Seed per Acre
Kentucky Bluegrass (poa pratensis) 60.0 Ibs.
Creeping Red Fescue (festuca rubra) 60.0 Ibs.
Annua Ryegrass (lolium multiflorum) 30.0lbs.
TOTAL 150.0 Ibs.

(2) Fertilizer - Fertilizer to be used in vegetating al disturbed areas shall meet the requirements of
Section 9-14.3 of the Washington DOT Specifications dated 2000. The fertilizer shal be
applied at a rate of 1,000 Ibs. per acre using a proportion of 12-12-12 (Nitrogen-Phosphate-
Potash (N-P-K)).

(3) Agricultural Limestone - Agricultural limestone to be used in vegetating the disturbed areas
shall meet the requirements of Section 9-14.3(1) of the Washington DOT Specifications dated
2000.

(4) Mulching Material - Mulching material to be used in vegetating the Engineered Cap shall meet
the requirements of Section 9-14.4 of the Washington DOT Specifications dated 2000. Mulch
shall be applied asfollows.

Time Period
March 15 October 15
Mulch Material thru October 15 thru March 15
Hay 3 tong/acre 4.5 tongacre
Straw 2 tong/acre 3tongdacre
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(5) Asphaltic Emulsion - Asphaltic emulsion for holding mulch in place shall meet the requirements
of Section 9-14.4(7) of the Washington DOT Specifications dated 1994. Asphaltic emulsion
shall be applied a aminimum rate of 60 gallons per ton of mulch.

5. PHASEV - East L andfill Construction

a. Clearing and Grubbing: No Material Specifications.

b. Anchor Trench Platform/Embankment: Random fill for the construction of the Anchor Trench

Platform/Embankment shall meet the requirements of Section VII, Pat D.2.d. of these

specifications.

c. Waste Soils Placement: Waste Soils shall meet the requirements of Section VII, Part D.2.b. of these
Specifications.

d. Engineered Cap Construction:

(1) Geosynthetic Clay Liner: The Geosynthetic Clay Liner (GCL) shal be Bentomat ST as
manufactured by CETCO Corporation, Arlington Heights, IL (800-527-9948) or an equivaent
GCL approved by the Owner’s Representative. Certified Property Vauesfor the GCL arelisted

below:
Property Test Method Vaue Units
Bentonite Swell Index ASTM D5890 24 ml/2g (min.)
Mass per Unit Area ASTM D5993 0.75 Ibs./sq. ft.
Grab Strength ASTM D4632 90 Ibs.
Peel Strength ASTM D4632 15 Ibs.
Permeability ASTM D5084 5.0x 10-9 cm./sec.
Hydrated Internal Shear Strength ASTM D5321 500 Ibs./sqf ft. (typ.)

(2) Geomembrane:

a Maerids: The geomembrane shall be a 60-mil thick (0.060-inches) HDPE geomembrane,
textured on both sides, manufactured by GSE Lining Technology, Inc., or an equivaent
HDPE geomembrane approved by the Owner’s Representative. PV C geomembrane shall
not be permitted. The HDPE geomembrane shall contain trace amounts of antioxidants and
heat stabilizers and no additives, fillers, or extenders. Carbon black 2%+ shall be added to

the resin for ultra-violet resistance.
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The geomembrane material shall be so produced as to be free of holes, blisters, undispersed
raw materias, or any sign of contamination by foreign matter. Any such defect shal be
repaired using the extrusion fusion welding technique in accordance with manufacturer's

recommendations, prior to installation.

The geomembrane materia shall be manufactured in seamless minimum widths of 22.5
feet, with a textured surface on both sides. Labels on the roll identifying thickness, length,
width, and manufacturer's mark number will be brought to the attention of the Owner’s
Representative. There shall be no factory seams. Minimum Average Roll Vaues (MARV)
of the HDPE textured geomembrane are listed below:

Property Test Method Vaue  Units
Density ASTM D1505 0.94 Glcc
Thickness ASTM D5994

(60 mil nominal) 54 Mils
Tensile Properties ASTM D638 Type
(each direction) IV, Dumbell, 2 ipm
Elongation at Yield (gauge length 1.3 in.) 13 %
Elongation at Break (gauge length 2.0in.) 150 %
Strength at Yield 130 Ib/inch-width
Strength at Break 240 Ib/inch-width
Carbon Black Content ~ ASTM D1603 20 %
Puncture Resistance ASTM D4833 108 Ibs. (min)
Tear Resistance ASTM D1004 42 Ibs. (min)
Bonded Seam Strength ASTM D3083 100%  Visual in both peel &

tensile testing Die C

The Contractor shall, at the time of bidding, submit a certificate from the manufacturer of
the sheeting, stating that the sheeting meets physical property requirements for the intended
application. The Contractor shall aso provide documentation from the manufacturer

certifying his ability to install the specified geomembrane product.

b. Extruson Joining Resin: Resin for joining geomembrane sheets and for joining
geomembrane to pipe shall be HDPE produced by the same manufacturer as the
geomembrane. Physical properties shall be the same as those used in the resin producing
the geomembrane sheets. The resin shall be provided in black or natural color. Natura
resin shall be colored through the addition of master batch colorant before use.

Alcoa Vancouver Works-LF Remediation Revision: 0
5726.00 Specifications July 16, 2003



VIl - 16

c. Ancillary Materidls. Ancillary materials shall include al boots, clamps, straps and ties

needed to facilitate construction of the engineered cover as discussed herein.

(3) Drainage Net/Filtration Geotextile:

a. Synthetic Drainage Netting/Filtration Geotextile Composite:

The synthetic drainage

netting/filtration geotextile composite shall be TEX-NET TN3002/861, as manufactured by

Serrot International, Inc. (800-237-1777), or an equivalent drainage net/filtration geotextile

combination approved by the Owner’s Representative. The synthetic drainage netting shall

be manufactured into a three dimensiona structure using extruded high density
polyethylene strands. Carbon black 2% = shal be added to the resin for ultraviolet

protection. It shall meet the following typica property values.

Property

Carbon Black Content
Density

Thickness

Mass per unit area
Transmissivity @ 10000 psf
Tensile Strength

Test Method

ASTM D4218
ASTM D1505
ASTM D5199
ASTM D5261
ASTM D4716
ASTM D5035

Vaue

20
0.94
200
0.162
0.0001
45

Glcc

Mils

Ibs./sg. ft.

S0. meter/sec.
Ibs./inch

b. Filtration Geotextile: The polyproplyene filtration geotextile bonded to Serrot synthetic

drainage netting or polyethylene filtration geotextile used for other applications shall be
Geotex 861 or 1201, manufactured by Synthetic Industries (800-621-0444) or an equivalent

geotextile approved by the Owner’s Representative. The geotextile shall meet the following

typical physical roll values, in the weak principle direction, depending on application:

Application

Type

Fabric Weight

Grab Tensile Strength
Grab Elongation
Trapezoid Tear
Puncture Resistance
Mullen Burst Strength

(4) Anchor Trench:

Alcoa Vancouver Works-LF Remediation
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Test Standard

ASTM D5261
ASTM D4632
ASTM D4632
ASTM D4533
ASTM D4833
ASTM D3786

Vaue Bonded Vauefor
To TEX Net other uses
861 1201
8.0 oz/sy 10.8 oz/sy
220 Ibs. 300 Ibs.
50%
1151bs.
135 Ibs. 175 Ibs.
580 psi
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a. Drainage Pipe: Drainage pipe to be used in the anchor trench shall be 4-inch diameter
corrugated polyethylene plastic tubing manufactured by Advanced Drainage Systems, with
caps and fittings, or an equivalent pipe or tubing approved by the Owner’s Representative.
Pipe shall be supplied in perforated and non-perforated sections. The pipe shal be resistant
to rot, decay and any chemical treatment or coating that would adversely react with surface
or groundwater runoff and form particulates within the pipe. The pipe shal meet the
requirements of AASHTO M252, ASTM F405 and ASTM F667.

b. Granular Materia for Anchor Trench: Granular material for anchor trench shall free of any
organic or deleterious material and shall conform to the requirements of ASTM D448, size

No. 467, or with the following gradation requirements:

SeveSize Percent Passing
20" 100%

15" 90-100%

0.75" 30-70%

0.37%" 10-35%

No. 4 0-10%

(5) Random Fill: Random Fill for construction of the 18-inch thick fill layer of the Engineered Cap
over the East Landfill shall meet the requirements of Section VII, Pat D.2.d of these
Specifications.

(6) Soil Cover: Soil to be used for congtruction of the 6-inch thick Soil Cover layer of the
Engineered Cap shall consist of the uppermost layers of fertile and friable soil that contains
humus material. The organic content of the vegetative soil shall be not less than 2% and not
more than 20% when tested in accordance with ASTM 2974. The soil shall meet a USDA
Textural Classification of sandy clay loam, silty clay loam or silt loam and at least 40% by
weight shall pass the No. 10 sieve. The maximum particle size of the materia shal be two (2)
inches. The vegetative soil shal be free of rocks, debris, stumps, roots or other materia
considered objectionable by the Owner’ s Representative.

e. Geomembrane Inspection and Testing: No Materia Specifications.

f. Vegetation: Vegetative material shall meet the requirements of Section VII, Part D.4.e,, of these
Specifications.
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g. Fencing and Gates. Fencing and Gates to be used in selected areas of the East Landfill shall meet
the requirements of Section 9-16.1 of the Washington Standard Specifications and Alcoa
Engineering Standard 33.2601.7. Fencing shall be six (8) feet high. The fence opening shall be
sixteen feet wide and shall consist of two 8-feet wide double swing gates. Fencing shall have three

strands of barbed wire on top. Fencing fabric shall be green PVC coated, in lieu of auminum or

zZinc coating.

h. Monitoring Well Extension: - Materias to be used in extending wells shall meet the following

requirements:

(1) Pipe and Casing- Materia for extending monitoring wells shall be of the same diameter, shape
and materid as the existing monitoring well. Riser pipe shal be PVC, with the same schedule
or SDR as the existing riser pipe. Meta casing shal be of the diameter, wall thickness and
metal type capable of being welded or bolted to existing casing. Pipe for protective posts shall
be 4-inch diameter, Schedule 40 pipe, 30-inches long with a base plate of sufficient area to
alow four boltsto beinstalled for securing the plate to the concrete pad.

(2) Cement — Cement for pads shall meet the requirements of ASTM C150, Standard Specification
for Portland Cement, Typel or Typell.

(3) Fine Agaregate — Fine aggregate for pads shall meet the requirements of Section 9-03.1(2) of
the Washington Standard Specifications.

(4) Coarse Agaregate — Coarse aggregate for pads shall meet the requirements of Section 9-03.1(3)
of the Washington Standard Specifications.

(5) Reinforcement Fabric: Reinforcement fabric shall be “Fibermesh” as manufactured by

Synthetic Industries, Inc. or and equivalent reinforcement fabric as approved by the Owner’s
Representative.

6. PHASE VI - Additional Fill QutsideL imitsof East L andfill

a. Random Fill: Random Fill for areas outside the limits of the anchor trench platform of the East
Landfill shall meet the requirements of Section VI, Part D.2.d of these Specifications.

b. Vegetation: Refer to Section VI, Part D.4.e of these Specifications.

7. Borrow Area
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a. Purchase/Transport Random Fill: The Random Fill shall meet the material requirements of Section
VI, Part D.2.d of these Specifications.

b. Purchase/Transport Soil Cover: Soil Cover shall meet the material requirements of Section VI, Part
2.5.d (6) of these Specifications

8. SiteCleanup, Damage Repair and Maintenance of Revegetated Areas: No material specification.

9. FEinal Project Inspections and Demobilization: No material Specification

10. All Applicable Taxes: No material Specification
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VIII. GENERAL WORKMANSHIP SPECIFICATIONSAND STANDARDS

A. STANDARDS

All workmanship covered by these Specifications, and as briefly discussed in Part A of Section | of these

Specifications, shall be performed in accordance with the referenced Standards, the following Alcoa

Engineering Standards, the Washington Standard Specifications, as noted on the reference drawings and/or

as specified in manufacturer's instructions, and/or as supplemented below.

Alcoa Engineering

Standard Number Description

33.121.8 Standard Specification for Cast-in-Place Concrete Workmanship

33.121.8.3 Standard Specification for Hot Weather Concreting

33.121.84 Standard Specification for Construction of Slabs-on-Grade

33.121.8.1 Standard Specification for Excavation and Backfill (1997 September)

33.2601.8 Specification for Steel Fence Workmanship

33.4001.8 Specification for Site Wastewater Disposa Piping Workmanship

33.3112.8 Groundwater Monitoring Wells Design, Workmanship, and Operation (1996 June)

33.192.8 Specification for Grouting Materials-Workmanship dated 1997 September.

33.213.8 Specification for Pre-Fabricated Metal Building Systems-Workmanship dated 1997
May.

33.252.8 Standard Specifications for Steel Doors and Frames-Workmanship dated 1998 July.

33.2121.8 Specification for Landscape Planting dated 1996 June

33.2131.8 Specification for Site Grading Operations And Workmanship dated 2003 March

33.3201.8 Specification for Site Water Distribution Systems-Workmanship dated 1997
December.

B. GENERAL

1. Drainage and Road Maintenance: Positive drainage control within the North and North 2 Landfills is

not required, and ponding may occur in these areas. Positive drainage control at the East Landfill is not

required. Contractor shall maintain access roads and return them to a condition approved by Owner’'s

Representative.  Plant roads shall be kept clean and free of mud. Dust shall be controlled by the

Contractor during construction through spray application of water from a water truck provided by the

Contractor at the Owner's request. Non-potable water is available on-Site from fire hydrants that will be
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identified by the Owner's Representative, in accordance with Section V, Part A.2.d. of these
Specifications.

2. Changed Conditions. Should the Contractor encounter, during the progress of the Work, physical

conditions at the Site that differ from those indicated on the Drawings or in these Specifications, or
differ from those generally recognized as inherent in Work of this nature, the Contractor shall promptly
notify the Owner’s Representative of such conditions before those conditions are disturbed. The
Owner’s Representative will thereupon investigate the changed conditions and consult with the Owner
before recommending changes and/or further Work. If changes are considered significant and are not
covered in the scope of Work presented in these Specifications, the Contractor shall submit a Change
Order to perform the Work.

3. Soft Soil Conditions. Soft/compressible soils or Unsuitable Materias present beneath areas wherefill is

to be located shal be brought to the attention of the Owner's Representative before fill placement
begins. The Owner’s Representative shall then proceed in accordance with Section VI, Part B.2. of
these Specifications. |If soft soils are designated for removal, the Contractor shall backfill with materials
approved by the Owner’s Representative to the required grade before beginning construction in that
area. Soft/compressible soils or Unsuitable Materials removed shall be disposed at alocation designated
by the Owner’ s Representative.

C. EXISTING UTILITIES

1. Locating, Disconnecting and Protecting Utilities. The Contractor shall be responsible at all times for

coordinating with the appropriate private and public utility companies in locating underground and
overhead utility lines such as water, sewer, eectric, gas, and telephone lines prior to the performance of
Work. The Contractor shall locate and protect al utilities in or near the construction area, both above
ground and underground, prior to construction, and shall conduct this operation in such a manner asto

verify they will not be disturbed or endangered.

The Contractor shall verify that al power lines within the limits of the North and North 2 Landfill, the
East Landfill, the Shoreline Area and the South Bank Area of Concern are de-energized and shall
disconnect and remove de-energized electric power lines from power poles. The location of the power
poles are shown on the Drawing A-046111-WW. The disconnection shall be performed safely and in
accordance with applicable Electrical codes and Alcoa Engineering Standards. Water lines from
pumping wells located within the limits of the North and North 2 Landfills shall be protected during the
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performance of Work. The fire hydrant and the underground piping located within the limits of the
North Landfill shall be removed. The Contractor shal be responsible for terminating the water supply at
the source and for sealing pipe not designated for removal. The Contractor assumes full responsibility

for any damage resulting to such utilities during construction.

The Owner or the Owner’s Representative will assist the Contractor in completing this task if requested,
but this assistance shall not eiminate the Contractor's responsibility. If the presence of underground
utilities or other underground obstructions requires a modification of the proposed Work, the Owner’s
Representative will determine the necessary changes.

2. Cooperation with the Public Utilities and Others. Prior to commencing operations and/or during the

course of congtruction, the Contractor shall contact all public and private utilities and others in regard to
the exact location of existing overhead and below ground facilities. The Contractor shall make his own
arrangements with al public utilities and others affected by the proposed construction in regard to
making required adjustments, temporary connections and relocations, and/or permanent connections and
relocations of present facilities and installation of new facilities. The Contractor shall be responsible for
determining who shall carry out the Work, and the timing and location of Work. Any modification or
adjustment to the present facilities of any public utilities or other within the limits of construction which
increases the quality and/or quantity of service over and above that which exists prior to construction
shall be at the expense and cost of the said public utilities or other affected parties.

No extra compensation shall be allowed to the Contractor on account of any loss, damage or delay
caused to the Contractor, by or on account of such Work or by failure of any utility, or others, to perform

the required Work at the proper time.

D. SUPPLEMENTAL WORKMANSHIP SPECIFICATIONS

1. Phasel - Site Preparation. Before commencing with Work, the Contractor shall prepare the Site for

congtruction.  Site preparation shall consist of equipment and trailer mobilization, access road and
staging area construction, establishing construction layout controls, establishing erosion and sediment
controls, the establishment of a decontamination area and the removal of existing fencing, as detailed
herein. Areas where site preparation activities are to be implemented shall be located outside the limits
of grading as indicated on the Drawings. Should the Contractor require additional area to establish
facilities incidental to this Work, he shall notify the Owner’s Representative of his needs. The Owner’s

Representative will review the request and recommend changes, if needed.
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a. Mohilization —After the Contractor has received a written notice to proceed from the Owner, the
Contractor shall provide al of the necessary equipment, materials, labor and work to perform the
Work outlined herein. These furnishings shall be staged at the location indicated on the Drawing A-
046101-WW. Operators shall be trained and certified in the operation of vehicles and equipment
and must demonstrate operating abilities that meet the approval of the Owner’ s Representative. The
Owner's Representative may perform routine inspections of equipment for compliance with
applicable Alcoa Engineering Standards presented in Section V of this Specification.. Equipment
required to perform clearing and grubbing and to construct (if needed) staging areas shal be
mobilized first.

At least one Site trailer meeting the requirements of Section VI, Part D.1.a. of these Specifications
shall be established at the Site, at the location shown on Drawing A-046101-WW. Electrical, water
and other utility connections shall be performed in accordance with Section V, Part A.2. of these
Specifications. The Contractor shall locate a roll-off box for disposal of trash, spent PPE and other
ancillary materials, in accordance with Section V, Part A.2. of these Specifications.

All Work under thisitem shall be performed in a safe and professional manner.

b. Staging Areas, Access Roads, Congtruction Entrances and Rail Crossings — The Contractor shall

construct Contaminated Material Haul Roads, clean access roads, construction entrances and staging
areas at the locations shown on Drawings A-046103-WW and A-046107-WW. After clearing and
grubbing have been performed in accordance with these Specifications, filter fabric meeting the
requirements of Section VI, Part D.1.b (2). shall be unrolled directly onto the ground surface where
the aggregate is to be placed. A minimum 18-inch overlap shal be maintained at al fabric joints.
Aggregate shall then be end dumped onto the fabric and spread in one loose lift 8-inches thick.
Compaction shall take place by routing equipment over the stone until nonmovement of the stoneis
observed by the Owner's Representative below compaction equipment during compaction
operations. When completed, haul roads and access roads shall exhibit a cross section similar to that
shown on Drawings A-046119-WW, A-046120-WW and A-046123-WW. The Contractor shall

maintain these access roads as needed.

Grading to meet dope requirements for haul roads shall be performed in accordance with Alcoa
Engineering Standard 33.2121.8. Excavation shal be performed in accordance with Alcoa
Engineering Standard 33.121.8.1 and 18.19. Materia generated during excavation and grading shall
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be classified as Random Fill and used to adjust road grades, as shown on the Drawing A-046103-
WW.

Raill crossings shall be constructed at the locations shown on Drawing A-046103-WW. The
placement of aggregate around the rails shall not exceed the height of the rails. Slopes to access the
rail crossing may be modified by the Contractor to accommodate equipment using the crossing or
existing conditions. Work around the rail crossings shall be performed in accordance with the

requirements of Section V, Part B.

c. Construction Layout and Surveys

(1) Genera - The Contractor may secure the services of a surveyor to perform construction layout
work or perform it himself. Thiswork shall include, but not be limited to, establishing the limits
of Waste Soil excavation, establishing the limits of the East Landfill construction, and
establishing the limits of the shoreline rehabilitation. The Contractor’s surveyor shall utilize a
plant baseline indicated on Drawing A-046101-WW and established for the Owner by KPFF
Consultants of Seattle, Washington in 1997.

(2) Survey Monuments - The Contractor shall locate the Owner’s survey monuments and shall

establish additional bench marks necessary for proper layout of the Work. The Contractor shall
make al caculations involved and shal furnish and place al layout stakes or markers. The
Contractor shall exercise care in the preservation of monuments and shall have them re-

established at his expenseif they are damaged, lot, displaced, or removed.

(3) Survey Stakes - The location of dope stakes for grading work shal be determined by a
calculation method. Elevation control hubs with guard stakes shall be set, a a convenient
distance outside the construction limits. The centerline station, distance from centerline, and
elevation of the hub shall be recorded on each guard stake. The Contractor shall exercise carein
the preservation of stakes and bench marks and shall have them reset at his expense if they are
damaged, logt, displaced, or removed.

The Contractor shall be responsible for having stakeout work conform to the lines, grades,
elevations, and dimensions called for on the Drawings. The Contractor shall be responsible for

reporting any discrepancies to the Owner’s Representative for clarification. Minor adjustments
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to suit field conditions are anticipated and it shal be the responsibility of the Owner's

Representative to make decisions regarding adjustments.

(4) Survey Cross Sections and Profiles - The Contractor shall survey cross sections and/or profiles

in al areas of excavation and fill placement and shall survey plan areas as necessary to permit
accurate determination of pay items quantities and to develop as-built drawings. Locations and
spacing of cross sections and profiles shall be as approved or as directed by the Owner's
Representative.  The Contractor shall develop the necessary cross sections or profiles
immediately before and after any excavation and fill placement is performed so that the end area
method can be used to determine quantities for payment. When cross-sections do not provide a
measurable quantity of Work performed, a plan survey shal be performed. As-built drawing
information is discussed in Section VI, Part E of these Specifications.

(5) Survey Records - The Contractor shall furnish a copy of survey field records (i.e., those surveys
used to calculate quantities of materials) to the Owner's Representative for review and for the
Owner's permanent file. These records shall be furnished as they are completed during the
progress of Work. Any inspection or checking of the Contractor's layout by the Owner's
Representative and acceptance of al or any part of it shal not relieve the Contractor of

responsibility to secure the proper dimensions, grades, and elevations for the required Work.

(6) Inspections and Checking of Work - It is not the intention to delay Work for checking of lines

or grades; but, if necessary, construction activities will be suspended for such reasonable time as
the Owner’s Representative may require for this purpose. No special compensation shall be
pad to the Contractor for Work delayed by checking lines and grades or by making other
necessary inspection. The Contractor shall keep the Owner’s Representative informed, a
reasonable time in advance, of the times and places at which he intends to do Work in order that
necessary checking or inspections can be made with minimum inconvenience to the Owner’'s

Representative and delay to the Contractor.

(7) Safety Fence - Safety fence shall beinstalled as per the manufacturer's recommendations around
all Waste Soil excavations.

d. Erosion and Sediment Control
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(1) Jersey Barriers and Wattles on Shoreline: Jersey barriers aong the shoreline shal be installed as
shown in plan on Drawing A-046110-WW, in elevation on Drawing A-046112-WW. The
angled posts shall be installed on 4-foot centers and extend a minimum of 3.5 feet below ground

surface. The fabric shall be installed on the ground surface after installation of the barrier and
secured with staples. Excess filter fabric shall be extended over the barrier and secured to the
posts. If subsurface material prohibits the installation of staples, the filter fabric shall be buried
a least 6-inches below the ground surface. Adjacent barriers shall be connected using meta
plates inserted into slots on each longitudinal side of the barrier as shown in detail on Drawing
A-046120-WW.

Wattles shal be installed on the upstream side of the jersey barrier as shown in detail on
Drawing A-046120-WW, in accordance with the manufacturer’ sinstallation guidelines.

Jersey barriers shal be maintained in an erect position. Sediment shall be removed before the
depth reaches 8-inches. Wattles shall be replaced if saturated with sediment or if damaged
during sediment excavation. Additional requirements for jersey barrier maintenance are
presented in the Erosion and Sediment Control Plan. If the jersey barrier is observed in a
collapsed position, the sediment and other debris shall be removed and the barrier repaired or
replaced. Standing water accumulating behind jersey barriers shall be pumped and managed in
accordance with Part D.1.e(2), below.

(2) Silt Fence Ingtalation —The Contractor shall install erosion and sediment control appurtenances

in accordance with these specifications and the Erosion and Sediment Control Plan for the Site.
Silt Fence with wire mesh backing shall be erected at the locations and in accordance with the
details shown on the Drawings immediately after clearing operations have been completed.
Anchor posts shall be installed on 8-foot centers and the filter fabric and wire mesh attached to
the posts on the upstream side. Wattles and rock shall be installed over silt fence placed on the
ground surface, as shown on Drawing A-046120-WW.

Silt Fence shal be maintained in an erect position and cleaned as required to function
efficiently. Additiona requirements for silt fence maintenance are presented in the Erosion and
Sediment Control Plan. If the silt fence bulges by more than 4 inches from sediment buildup, or
is observed in a collapsed position due to a buildup of the sediment, the silt and debris shall be

removed and the silt fence repaired or replaced.
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(3) East Drainage Swale: - The east drainage swale shall be constructed at the location shown on
Drawing A-046110-WW. The swale shall begin at the base of the overflow outlet of the

infiltration basin and end at the top of the precast concrete revetment along the shoreline.
Material excavated to create the swale shall be classified as random fill and used as need at the
Site. Upon completion, the swale shall exhibit the cross section shown in detail on Drawing A-
046122-WW. Erosion control matting shall be installed in the wetted perimeter of the swaleto
the limits shown on the Drawing. Ingalation shal be performed in accordance with the

manufacturer’ s installation guidelines.

(4) Biodiffuser Trench: The leaching chamber shall be installed in plan as shown on Drawing A-
046110-WW and in detail as shown on Drawing A-046122-WW. The manufacturer’s
Installation guide shall be referenced and followed for al aspects of chamber handling, storage
and ingtalation. The trench for the leaching chamber shall be excavated with vertica side

dopes to the width and depth shown on the Drawings. Excavation shal be performed in
accordance with Alcoa Engineering Standard 33.121.7. Materia generated during trench
excavation shall classified as random Fill and used as backfill. The backfill shall be placed in
loose lifts 12-inches thick and lightly compacted. Compaction shall not crush, collapse or
indent the leaching chamber. The leaching chamber shall be covered with a minimum of 18-

inches of fill.

(5) Infiltration Basin Congtruction: The infiltration basin shall be constructed at the location and to
the lines and grades shown on Drawing A-046110-WW. Trees within the limit of the

infiltration basin shall not be cut. Random fill meeting the requirements of Section VII, Part
D.2.d of these Specifications shall be used to construct the berm for the overflow outlet
structure.  Construction shall be performed in accordance with Alcoa Engineering Standard
33.121.8.1.

Upon completion of the overflow outlet structure, riprap shall be installed to the limits as shown
on Drawing A-046122-WW. Stone for loose riprap shall be placed by methods that will
produce a compact uniform blanket of riprap protection having a reasonably smooth surface
aong the rip-water face. Riprap shall be placed to its full course thickness in one operation and
in a manner to avoid displacing the underlying material. Placing of riprap material by end

dumping on the dope or by other methods likely to cause segregation or damage to the dope
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will not be permitted. Hand placing or rearranging of individua stones by mechanica

equipment may be required to the extent necessary to secure the results specified.

e. Decontamination

(1) Decontamination Areas. The Contractor shall construct temporary decontamination areas

adjacent to areas where equipment or personnel decontamination is needed. Potentia locations
for decontamination areas are shown on Drawing A-046103-WW. The Contractor shall review
his method of constructing the pad with the Owner’s Representative before proceeding. The
geomembrane shall be secured to the berm in a manner that prevents displacement during the
movement of equipment over the geomembrane and during wind uplift when it is not being

utilized. Decontamination liquids will be managed as discussed below.

(2) Management of Decontamination Liquids. The Contractor shall provide an open tank(s) for

managing the potentially contaminated liquids and solids generated as a result of equipment
decontamination or other operations. Solids in the open tank or solids remaining in the
decontamination areas as a result of decontamination shall be settled from liquids and placed as
Waste Soils in the East Landfill, in accordance with these Specifications. Clear liquids shall be
transferred from the open tank to a polytank. The location of the open tank and Polytank shall
be determined by the Contractor and approved by the Owner’'s Representative. The cost of
collecting samples, sample analysis, and transportation and disposal of the subject liquids will
be the responsibility of the Contractor. The Contractor shall minimize to the extent possible, the

generation of decontamination liquids.

f. Building/Wall Demalition and Pipe Plugging

(1) Building Demoalition: Prior to start of work, Contractor shall engage a competent person to

conduct an engineering survey in accordance with the provisions of OSHA, 29 CFR 1926.850
Subpart T. The engineering survey shall be utilized to determine safe demoalition procedures to
be utilized on this project. Project safety is solely the responsibility of the Contractor

The Contractor shall demolish building structures and their components, including al roofs,
walls, dabs, footings, and substructures. All footings, walls and substructures shall be removed
to a depth two feet below existing grade. During demolition operations, the Contractor shall

remove all Excavation Debris, which is objectionable material, wood, timber, metal, concrete
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rubble and concrete dabs using self-selected methods. Excavation Debris shall be broken or cut
into pieces no larger than 12-inches, (measured in any direction) and placed as fill a the
Loadout Area shown on Drawings A-046103-WW and A-046111-WW, in accordance with
these Specifications. Demolition materia with recycle value, such as steel and other metal, shall
be salvaged in accordance with applicable laws and regulations and recycled by the Contractor
a apermitted off-Site location.

The Contractor shall maintain a record of al vehicles departing the si