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December 5, 2016
Project No. 6-61M-132960.01 

Portland General Electric Company
121 SW Salmon St
Portland, Oregon 97204

Attention: Mr. Jacob Neal

Subject: Construction Completion Report
  Portland General Electric – Beaver Generating Plant
  80997 Kallunki Road
  Clatskanie, Oregon

Dear Jacob: 

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) is pleased to 
submit this Construction Completion Report for the Beaver Generating Plant site located in 
Clatskanie, Oregon.

We appreciate the opportunity to serve you on this project. If you have any questions or require 
further information, please feel free to contact us at (503) 639-3400.

Sincerely,

Amec Foster Wheeler
Environment & Infrastructure, Inc.

Christy Duitman, RG Paul D. Stull III, PE
Project Manager Project Engineer

Attachments: Construction Completion Report



Construction Completion Report
Beaver Generating Plant, Clatskanie, Oregon

Amec Foster Wheeler Environment & Infrastructure, Inc.
Project No.:  6-61M-132960.01 December 2016
K:\13000\13200\13296\132960\Completion Rpt\AMECCCR_FINAL.Docx Page 1 

TABLE OF CONTENTS
Page

1.0 INTRODUCTION ............................................................................................................ 1 

2.0 SITE DESCRIPTION AND BACKGROUND.................................................................... 1 
2.1 Site Description ................................................................................................... 1 
2.2 Site Background.................................................................................................. 1 
2.3 Prior Work ........................................................................................................... 2 

3.0 PROJECT OBJECTIVES................................................................................................ 2 

4.0 PRE-MOBILIZATION ACTIVITIES.................................................................................. 2 
4.1 Project Plans....................................................................................................... 2 
4.2 Pre-Construction Soil investigation...................................................................... 3 
4.3 Groundwater Monitoring...................................................................................... 4 

4.3.1 Sampling Activities .................................................................................. 4 
4.3.2 Regulatory Screening Criteria.................................................................. 4 
4.3.3 Groundwater Analytical Results............................................................... 5 

5.0 SITE PREPARATION ..................................................................................................... 5 
5.1 Signage Installation............................................................................................. 5 
5.2 Utility Locate ....................................................................................................... 5 
5.3 Electrical Decommissioning................................................................................. 5 
5.4 OSS Piping Decommissioning............................................................................. 6 
5.5 Footing Removal ................................................................................................. 6 
5.6 Micro-Pile Installation .......................................................................................... 6 
5.7 Staging Area ....................................................................................................... 7 

6.0 CONSTRUCTION ACTIVITIES....................................................................................... 7 
6.1 Excavation of Contaminated Soils ....................................................................... 8 
6.2 Confirmation Sampling ........................................................................................ 9 
6.3 Bioremediation Amendment ................................................................................ 9 
6.4 Waste Management ............................................................................................ 9 
6.5 Stormwater Management .................................................................................. 10 
6.6 Restoration Activities......................................................................................... 10 
6.7 Demobilization................................................................................................... 11 
6.8 Changes to Work Plan ...................................................................................... 11 

7.0 CONCLUSIONS ........................................................................................................... 12 

REFERENCES......................................................................................................................... 13 

LIMITATIONS........................................................................................................................... 14 



Construction Completion Report
Beaver Generating Plant, Clatskanie, Oregon

Amec Foster Wheeler Environment & Infrastructure, Inc.
December 2016 Project No.:  6-61M-132960.01
Page 2 K:\13000\13200\13296\132960\Completion Rpt\AMECCCR_FINAL.Docx

TABLES

Table 1 Groundwater Analytical Results

Table 2 Confirmation Soil Analytical Results

FIGURES

Figure 1 Site Location Map

Figure 2 Site Plan 

Figure 3 Excavation Area A

Figure 4 Excavation Area F

Figure 5 Excavation Area B1 & B2

Figure 6 Excavation Area C

Figure 7 Excavation Area G & H

Figure 8 Excavation Area D

Figure 9 Excavation Area E

Figure 10 Excavation Area I

Figure 11 Excavation Schematic

APPENDICES

Appendix A Groundwater Sampling Field Forms

Appendix B Laboratory Reports

Appendix C Photograph Log

Appendix D Disposal Documentation

Appendix E Micro-Pile Installation Summary and Survey

Appendix F Bioremediation Amendment Safety Data Sheets

Appendix G Restoration Documentation



Amec Foster Wheeler Environment & Infrastructure, Inc.
Project No.:  6-61M-132960.01 December 2016
K:\13000\13200\13296\132960\Completion Rpt\AMECCCR_FINAL.Docx Page 1 

CONSTRUCTION COMPLETION REPORT
Portland General Electric – Beaver Generating Plant

80997 Kallunki Road
Clatskanie, Oregon

1.0 INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) has prepared this 
Construction Completion Report (CCR) for removal of petroleum impacted soils within Portland 
General Electric Company’s (PGE) Beaver Tank Farm located at 80997 Kallunki Road, Clatskanie, 
Oregon (Site; Figure 1). Previous investigation activities have identified petroleum contaminated
soils (PCS) within select areas of the Site (Figure 2). This CCR documents the voluntary removal 
of PCS within select areas of the Beaver Tank Farm. All work was conducted in general 
accordance with the Soil Remediation Work Plan (Work Plan) dated August 25, 2016. The project 
background, objectives, construction preparation, soil removal, and site restoration activities are 
discussed in the following sections.

2.0 SITE DESCRIPTION AND BACKGROUND

2.1 SITE DESCRIPTION

The 120.5 acre Site, located at 80997 Kallunki Road in Clatskanie, Oregon, is situated within the 
Port Westward Industrial Park (Figure 1). Adjacent properties include the Columbia Pacific Bio-
Refinery ethanol plant, and PGE’s Port Westward natural gas-powered Generation facility. The Site 
houses a combined cycle electrical power generating station operating on natural gas or fuel oil.
Fuel oil is stored in the on-Site Beaver Tank Farm. 

2.2 SITE BACKGROUND

PGE’s Beaver Tank Farm was originally constructed in 1974, to provide fuel for the adjacent 
Beaver Generating Plant (Figure 2). Operational changes have reduced the demand for fuel oil 
storage, and currently the tank farm operates only to maintain a strategic fuel oil reserve, while the 
remaining tank farm assets are not utilized. There are eight tanks within the Beaver Tank Farm; 
three of the storage tanks (Tanks 1, 4, and 8) are currently in service (Figure 2). The remaining five 
tanks are empty and are out of service.  

Historical leaks of fuel oil from piping and valves have impacted subsurface soils within the Beaver 
Tank Farm. A series of investigation activities have been conducted to estimate the magnitude and 
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extent of these impacts; the most recent investigation occurred in 2014. Results of the investigation 
were reported in the Subsurface Investigation and Remediation Estimate Report, dated January 
2015 (CH2MHill 2015). Contaminants of concern identified in the report include petroleum 
hydrocarbons in the diesel and heavy oil ranges and associated polycyclic aromatic hydrocarbons
(PAHs). In the spring of 2016, a pipe leak was discovered directly south of Tank 5 under the 
catwalk and central piping trunk lines, which resulted in an additional area of petroleum 
contamination. 

2.3 PRIOR WORK

Several phases of environmental assessment and remedial planning have been conducted at the 
Site from 2010 through 2015. This work is documented in the following reports:

Subsurface Soil and Groundwater Investigation, Tank Farm Pipe Release Area, Beaver 
Generating Station, Clatskanie, Oregon; February 8, 2010; URS.

Phase II Environmental Site Assessment: Beaver Generating Plant Tank Farm; January 
2010; Hahn and Associates.

Portland General Electric Beaver Tank Farm Subsurface Investigation and Remediation 
Estimate; January 2015; CH2MHill.

3.0 PROJECT OBJECTIVES

The overall goal of the project was to remove highly impacted PCS within defined areas of the
Beaver Tank Farm and replace it with clean fill. Specifically, the project targeted removal of vadose 
zone soil containing diesel-range petroleum hydrocarbon above the Oregon Department of 
Environmental Quality’s (DEQ) Risk-Based Concentration (RBC) generic diesel/heating oil 
screening value of 4,600 milligrams per kilogram (mg/kg), which is associated with the construction 
worker exposure pathway (DEQ 2003).  

4.0 PRE-MOBILIZATION ACTIVITIES

4.1 PROJECT PLANS

As part of the requirements for conducting the construction phase of this project, several submittals 
were prepared as part of the Work Plan. These were reviewed and approved by PGE prior to 
initiating field construction activities, and included the following:



Construction Completion Report
Beaver Generating Plant, Clatskanie, Oregon

Amec Foster Wheeler Environment & Infrastructure, Inc.
Project No.:  6-61M-132960.01 December 2016
K:\13000\13200\13296\132960\Completion Rpt\AMECCCR_FINAL.Docx Page 3 

1. Project Schedule – A project schedule was prepared to estimate the duration of the project 
tasks and was included as Appendix A of the Work Plan and was updated throughout the 
project to reflect actual field work conditions and current progress. 

2. Health and Safety Plan – A Site-specific Health and Safety Plan (HASP) was prepared and 
included as Appendix B of the Work Plan.

3. Site Traffic Management Plan – The Site Traffic Management Plan was prepared to provide 
traffic routes and signage to direct PGE personnel vehicles, project vehicles, and dump 
trucks on and to the Site. The Site Traffic Management Plan was included as Appendix D to 
the Work Plan. 

4. Dust Control Plan – A Dust Control Plan was prepared to provide instructions for the 
mitigation of excessive dust generation during construction activities and for routine 
monitoring of dust levels. The Dust Control Plan was attached as Appendix E to the Work 
Plan.

5. Transportation and Disposal Plan – The Transportation and Disposal Plan provided 
specifications and directions for the handling, loading, transportation, and disposal of the 
excavated soils from the Site. The plan was included as Appendix F of the Work Plan. 

4.2 PRE-CONSTRUCTION SOIL INVESTIGATION

Historical leaks of fuel oil from piping and valves have impacted subsurface soils within the Beaver 
Tank Farm. A series of investigation activities have been conducted to estimate the magnitude and 
extent of these impacts; the most recent investigation occurred in 2014. Contaminants of concern 
identified in the report include petroleum hydrocarbons in the diesel and heavy oil ranges and 
PAHs. In the spring of 2016, a pipe leak was discovered directly south of Tank 5 under the catwalk
and central piping trunk lines, which resulted in an additional area of petroleum contamination. 

Nine areas (designated as A through I) were identified by PGE as potentially requiring removal of 
petroleum impacted soil within the Beaver Tank Farm (Figures 3 through 10). During execution of 
this project, the “B” Area was segregated into two areas (B-1 and B-2), giving the site ten areas 
investigated for potential soil removal. Soil samples collected during previous site investigations 
identified concentrations of diesel-range petroleum hydrocarbons exceeding the DEQ RBC for 
construction worker exposure to generic diesel/heating oil. In August 2016, as part of the first stage
of the remediation work, 62 borings were completed and 19 soil samples were collected for 
laboratory analysis to characterize and define the extent of petroleum contamination in each of the 
ten areas. Field screening and soil sampling was conducted in accordance with the Impacted Soil 
Delineation Work Plan (Amec Foster Wheeler 2016a). Analytical results and regulatory screening
of soil collected during the delineation field investigation were presented in the Work Plan (Amec 
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Foster Wheeler 2016b). The results of the soil investigation determined that soil removal was not 
necessary at three of the locations – Areas A, F, and I. This resulted in seven areas requiring soil 
removal (Areas B-1, B-2, C, D, E, G, and H).  

4.3 GROUNDWATER MONITORING

At the request of PGE, groundwater samples were collected from two existing site monitoring wells 
to support ongoing site assessment activities. Monitoring well locations are shown on Figure 2. 

4.3.1 Sampling Activities
Groundwater was sampled from monitoring wells MW-1 and MW-2 on August 2, 2016. The 
samples were collected with a peristaltic pump with dedicated tubing using United States 
Environmental Protection Agency (EPA) low-flow sampling techniques (Amec Foster Wheeler 
2016a). At each well, field groundwater quality parameters (turbidity, dissolved oxygen, pH, specific 
conductivity, oxidation reduction potential [ORP], and temperature) were measured and recorded. 
Groundwater sampling field forms are presented in Appendix A. 

The groundwater samples were collected using laboratory-supplied bottles, placed on ice, and 
transported under Chain of Custody to the contract laboratory, ALS Environmental Laboratory 
(ALS) in Kelso, Washington, for analysis. The groundwater samples were analyzed for:

Total petroleum hydrocarbon (TPH) diesel range organics (DRO) and residual range/heavy 
oil organics (RRO) by method NWTPH-Dx

TPH gasoline range organics (GRO) by method NWTPH-Gx

Volatile organic compounds (VOCs) by EPA Method 8260C

The analytical report is provided in Appendix B, and results are presented on Table 1.

4.3.2 Regulatory Screening Criteria
The DEQ developed guidance entitled Risk-Based Decision Making for the Remediation of 
Petroleum-Contaminated Sites in 2003. The guidance contains Table of Risk-Based 
Concentrations, which is periodically updated (most recently in November 2015; DEQ 2003).
Generic RBCs are included in the table for a variety of exposure scenarios for both petroleum and 
non-petroleum constituents. Constituent concentrations detected in various media (soil, soil vapor, 
groundwater, and air) can be compared to generic RBCs as a preliminary risk evaluation step.
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Previous environmental investigation reports for this Site have presented a comparison of soil and 
groundwater analytical results to various RBCs for discussion purposes. Potentially applicable 
RBCs have been included in Table 1 for discussion.  

4.3.3 Groundwater Analytical Results
DRO, RRO, and GRO were detected at monitoring wells MW-1 and MW-2 at concentrations below 
potentially applicable RBCs. 

Tetrachloroethene (PCE) was detected at concentrations of 0.10 J (estimated) micrograms per liter 
(μg/L; MW-2) and 1.0 μg/L (MW-1). Both detected concentrations were below the most 
conservative potentially applicable RBC of 48 μg/L. Other VOCs detected include 
cis-1,2-dichloroethene (MW-2) and toluene (MW-1) at concentrations below their respective RBCs.

5.0 SITE PREPARATION

In preparation of soil removal activities at the seven excavation locations, the following site 
preparation activities were conducted between August 24 and September 27, 2016. Multiple site 
preparation activities occurred simultaneously to expedite soil removal activities.

5.1 SIGNAGE INSTALLATION

During mobilization and Site preparation activities, appropriate signage was placed at locations 
detailed in the Site Traffic Management Plan (Work Plan Appendix D). The signage was used to 
direct traffic flow for PGE personnel vehicles, project vehicles, and dump trucks on the Site. An 
example of the signage is provided in the photographic log in Appendix C.

5.2 UTILITY LOCATE

Prior to commencing excavation activities, Applied Professional Services, Inc. of Hillsboro, Oregon 
was contracted to locate underground utilities in each of the excavation areas. PGE and Amec 
Foster Wheeler personnel reviewed available as-built drawings for any potential utilities within the 
excavation areas.

5.3 ELECTRICAL DECOMMISSIONING 

Select electrical lines located within and near the footprint of the excavation areas required 
decommissioning prior to soil removal. The majority of electrical lines, which were temporarily 
taken out of service consisted of lines to light poles adjacent to the excavations. A PGE-designated 
electrician ensured all electrical lines to be taken out of service were de-energized and locked
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out/tagged out prior to removal per PGE Site-Specific lock-out/tag-out procedures. The PGE-
designated electrician will complete their work after the conclusion of the construction work by 
reconnecting the appropriate electrical lines/conduit to the designated services.

5.4 OSS PIPING DECOMMISSIONING

In order to provide equipment access to portions of the Beaver Tank Farm and excavation areas,
sections of out of service (OOS) piping were removed and capped. OOS removal was conducted 
by Anderson Environmental Contracting, LLC (AEC) of Kelso, Washington using pneumatic and
mechanical non-sparking cutting tools (such as electric band saws) per the Work Plan. Removed 
piping was transported off-site to PNW Metal Recycling in Longview, Washington for recycling. 
Photographs of pipe removal and capping are provided in Appendix C. 

During removal of OOS piping, diesel fuel and Therminol, a heat transfer fluid, was encountered in 
portions of the Beaver Tank Farm piping. All liquids were recovered by vacuum truck and recycled 
by Oil Re-Refining Company of Portland, Oregon. A total of 4,578 gallons of fluid was recycled.
Disposal receipts are included in Appendix D.  

Pipe gaskets and support saddles, which were removed as part of the OOS piping removal work,
were tested for potential presence of asbestos. PGE contracted with Jones Stohosky 
Environmental Laboratory, Inc. of Milwaukie, Oregon to test the gaskets and support saddle
materials for bulk asbestos by EPA Method 600 M4-82-020 and EPA Method 600 R-93 116. The 
analytical results indicated that no asbestos was detected in any of the samples analyzed. The 
laboratory report is presented in Appendix B.  

5.5 FOOTING REMOVAL

Unused concrete footings in the excavation areas that were not supported with micro-piles were 
removed by AEC to gain access to the underlying contaminated soil. Concrete and associated 
rebar was segregated from excavated soils and was transported off-site for recycling at Waste 
Control Recycling of Longview, Washington. Recycling receipts are included in Appendix D.
Photographs of footing removal and recycling is included in Appendix C.

5.6 MICRO-PILE INSTALLATION

Prior to excavation work, a visual survey of the support footings was made to determine which 
foundation bases would have micro-piles installed to support them. Micro-piles were installed on
support footings located in excavation areas B-2, C, and D. All of the micro-piles were installed by 
McDowell Pile King of Kent, Washington. Helical micro-piles were augured into the ground to 
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depths ranging from 13 to 27 feet below grade. The top of the micro-pile was connected to custom 
brackets which were bolted into the ends and sides of the adjacent footing to be supported. 
Concrete anchor bolts and connectors were used to provide a permanent connection to the micro-
pile. During installation of each micro-pile, McDowell Pile King recorded final overall length of each 
pile and installation torque. The McDowell Pile King’s installation record is included in Appendix E.
Representative photographs showing installation of the micro-piles are included in Appendix C. A
typical as-built schematic is provided on Figure 11. 

During the excavation and backfilling work, AEC conducted daily level surveys on all footings to 
monitor elevations of the footings for which micro-piles were installed. These elevations were 
referenced to permanent elevation control markers in the Beaver Tank Farm area, and were 
maintained throughout the project. An initial survey (pre-micro pile installation) was used as a 
benchmark during active excavation to determine if significant settling had occurred. Summary of 
the initial and final survey (after site restoration) is included in Appendix E. The daily surveys 
confirmed that no settling or lifting of footings beyond the set tolerances was recorded during Site 
activities.

5.7 STAGING AREA

The Staging Area for equipment and material storage and handling of PCS was constructed by 
AEC according to the Work Plan and summarized below. Photographs of the staging area are
provided in Appendix C.  

Stockpile Area – Soils that were not directly loaded into a dump truck (i.e., soils recovered by the 
vacuum trucks) were placed in a temporary stockpile area located in the lined eco-block bays in
accordance with the specifications and plans detailed in the Transport and Disposal Plan
(Appendix F of the Work Plan). All materials and liner were removed from the Stockpile Area at the 
end of the work.

Loading Area – The Loading Area was constructed so that soils temporarily stockpiled in the 
Stockpile Area could be loaded into the dump trucks within the Loading Area. The details for the
Loading Area were included in the Transport and Disposal Plan in Appendix F of the Work Plan.

6.0 CONSTRUCTION ACTIVITIES

Construction activities began on September 6 and were completed on November 8, 2016. The 
construction activities are described in the following sections. A photographic log of construction 
activities is provided in Appendix C. 
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6.1 EXCAVATION OF CONTAMINATED SOILS

PCS was excavated from seven areas in the Beaver Tank Farm as shown on Figures 5 through 9.
Excavation and soil handling was completed by AEC using the following three methods:

a) Excavator – Mechanical excavators of different sizes were used to access the selected 
excavation areas and remove soils from the ground and directly load them into dump 
trucks. This method removed the majority of the PCS. 

b) Vacuum Truck – A vacuum truck with associated hoses and stinger extensions was used to 
recover soils located in limited access locations such as around and near concrete footings.
The soils were collected in the truck’s internal tank and then transferred to the Stockpile 
Area for temporary storage. The majority of the limited access PCS were removed using 
this method.

c) Hand Digging – Limited locations near concrete footings required manual digging with 
shovels. The soils removed via manual excavation was collected by the vacuum truck and 
transferred to the Stockpile Area.

Soils were excavated to an average depth of 5 to 6 feet below ground surface, or when perched
groundwater was observed in the cavity, whichever occurred first. Some excavations extended 
only to approximately 3 feet while others to almost 7 feet, depending upon the extent of soil 
contamination and groundwater. Amec Foster Wheeler visually observed soil conditions during 
excavation activities to assist in identification of impacted versus non-impacted soils, and to help 
determine when impacted soils had been sufficiently removed so that confirmation samples could 
be collected, as detailed in Section 6.2. If detections of DRO in the confirmation samples were 
above the generic diesel/heating oil screening value of 4,600 mg/kg, additional soils were removed 
to the extent practical.   

The estimated extent of the seven excavation areas have been mapped on Figures 5 to 9. A total 
of 2,205.4 cubic yards of PCS was removed (8.9 cubic yards Area B-1, 348.4 cubic yards Area B-
2, 184.7 cubic yards Area C, 1594 cubic yards Area D, 16.7 cubic yards Area E, 11.1 cubic yards 
Area G, and 41.6 cubic yards Area H). Figure 11 shows a generic cross section of a typical 
excavation showing the relative depths, backfill materials, and micro-pile configuration.

Due to geotechnical concerns, PCS removal was not allowed within 10 feet of the base of any of 
the above ground storage tanks (ASTs). The scope of work restricted the vertical extent of the 
excavations to approximately 5 to 7 feet (i.e., water table). PCS remain in limited portions of 
excavations B-2, C, D, E, G, and H above the generic diesel/heating oil screening value of 4,600 
mg/kg. 
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6.2 CONFIRMATION SAMPLING

Confirmation soil samples were collected from the base and sidewalls of each of the excavations to 
characterize the soils remaining below and around the perimeter of the excavations. A total of 32
confirmation samples were collected from the seven excavation areas.  

The confirmation samples were collected using laboratory-supplied bottles, placed on ice, and 
transported under Chain of Custody to the contract laboratory, Apex Laboratories, LLC of Tigard, 
Oregon, for analysis. The confirmation samples were analyzed for TPH DRO and RRO by method 
NWTPH-Dx. Select confirmation samples were also analyzed for PAHs by EPA Method 
8270CSIM. The analytical report is provided in Appendix B and results are presented on Table 2
and Figures 5 through 9. 

Confirmation samples collected from excavation areas B-1 and C were non-detect for DRO (Table 
2; Figures 5 and 6).

Concentrations of DRO, from confirmation samples collected from the base of excavations at B-2, 
D, E, G and H, were above the screening value of 4,600 mg/kg (Table 2; Figures 7 and 9). Due to 
screening level exceedances at depths greater than 5 feet (i.e., the water table) and excavation 
constraints at excavations B-2, D, E, G, and H, no additional PCS removal was conducted.

6.3 BIOREMEDIATION AMENDMENT

Due to the presence of PCS at depths greater than 5 feet (i.e., the water table) and excavation 
constraints at excavations B-2, C, D, E, G, and H, PGE opted to apply bioremediation amendment
prior to backfilling them. Environmental Technologies, LLC (Etec) of Washougal, Washington was 
contracted to apply a biological enhancement solution to the base of the excavations. Etec applied 
their solution of TPH Bacterial Consortium (EZT-A2TM) and Enzyme Accelerator (EZT-EATM) to the 
six excavation cavities on a per square foot basis relative to the average remaining concentration 
of TPH. Application of the bioremediation amendment occurred between September 21 and 
October 26, 2016. A double application was applied to excavations E, G, and H due to their small 
size and limited access after restoration work. Safety Data Sheets (SDS) for the applied solution is 
provided in Appendix F. 

6.4 WASTE MANAGEMENT

Petroleum impacted soils were transported by truck to Riverbend Landfill located in McMinnville, 
Oregon operated by Waste Management Services. A total of 3,689.25 tons of soil were disposed of
at the Riverbend Landfill. A summary of each load of soil transported to the landfill is included in 
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Appendix D. The landfill measures the soils on a per ton basis. Based upon our estimates of 
volume removed, the average density of material was approximately 1.6 tons per cubic yard.

6.5 STORMWATER MANAGEMENT

Rain events occurred during excavation activities; resulting in the need for management of 
stormwater within and near the excavations. BakerCorp of Portland, Oregon was contracted to 
provide a 20,000-gallon storage tank, filters, and treatment of stormwater to meet PGE’s National 
Pollutant Discharge Elimination System (NPDES) permit. Photographs of the stormwater 
management system are provided in Appendix C. Prior to demobilizing the stormwater treatment 
equipment, AEC drained the tank and cleaned the remaining sludge. This material was placed into 
a dump truck with additional sand and transported to the Riverbend Landfill facility for disposal 
under the same profile as the excavated soils. The disposal receipt is included in Appendix D.

6.6 RESTORATION ACTIVITIES

Excavations were backfilled following receipt of confirmation sample results meeting project 
objectives or after Etec’s placement of the bioremediation amendment. Restoration activities were 
completed between October 3 and November 2, 2016. The backfill material was placed in the 
following layers at all of the excavation areas:

Base Layer – The layer from the base of the excavation to approximately 10 inches below 
grade consisted of a well graded coarse sand material placed and compacted in 1-foot lifts.
In locations where compaction was not possible due to access, controlled density fill (CDF) 
was used to fill the area. 

Liner Layer – The original clay layer was replaced with a CETCO Bento-mat geosynthetic 
clay liner (GCL) consisting of a layer of bentonite sealing clay layered between synthetic 
fiber layers. The GCL complied or exceeded the original clay layer specifications (see 
attached specifications in Appendix G). The GCL was keyed into the surrounding clay 
layers in order to maintain the continuous impermeable layer in the Beaver Tank Farm. The 
GCL was folded upwards around the footings as shown in Figure 11.

Top layer – The top layer consisted of a clean crushed rock of ¾-inch to 1.5-inch diameter 
rocks. This layer was placed on top of the Liner Layer and constitute the final 4 to 8-inch 
layer on the top of the excavation.  

All materials were placed in a manner that, when compacted, each layer formed a homogeneous 
mass free from lenses, pockets, streaks, and layers of material differing substantially in texture and 
graduation from other fill material. In areas beneath the concrete footings a flowable, self-leveling, 
and self-compacting controlled density fill (CDF) backfill material was used. The CDF was placed 
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so that it completely filled the area beneath the footings. Figure 11 depicts the typical restoration 
for the Beaver Tank Farm excavations. Final volume of each of the materials used to restore the 
excavations is provided in Appendix G. Photographs of restoration activities are included in 
Appendix C. 

6.7 DEMOBILIZATION

The site was restored to pre-construction conditions by removing all construction equipment, 
laydown materials, and other materials brought to the Site to conduct the work. Excess clean sand 
and crushed rock remaining after restoration work was placed into the empty eco-block bays as 
approved by PGE.

Additional demobilization work included grading areas damaged by construction equipment, 
surface rock application where work had thinned out the material, collecting all garbage and debris, 
restoration of two of the access ramps, and uncovering and improving two drainage lines in the SE 
corner of the Tank Farm. All construction equipment and materials were demobilized by November 
8, 2016. 

6.8 CHANGES TO WORK PLAN

During implementation of the soil removal action, multiple changes and additions to the Work Plan 
occurred, as summarized below.

Petroleum Fluids in OSS – The Work Plan assumed that OOS pipe scheduled for removal 
were free of liquids. During implementation of the Work Plan, diesel and Therminol were 
recovered and recycled off-site as discussed in Section 5.4. 

GCL Substitution – The Work Plan proposed the installation of a uniform clay material of a
uniform 12-inch thick layer over the base layer. This layer was replaced with the CETCO 
Bento-mat GCL liner which was specified in the original request for proposal. The clay liner 
specification required it to have a minimum peel strength of 1 pound per inch (lb/in;
determined in accordance with ASTM Standard (ASTM) D 6496), and a maximum flux 
(determined in accordance with ASTM D 5993) of 1 x 10-8 m3/m2.

Stormwater Total Suspended Solids (TSS) – Due to heavy fall rains and surface exposure 
of impacted soils, it was necessary to mobilize the Baker Tank treatment system to reduce 
the total suspended solids loading into PGE’s stormwater discharge system. Using a 
holding tank and filters, the water turbidity was reduced from approximately 350 
nephelometric turbidity units (NTUs) to levels consistently below 30 NTUs. This allowed for 
discharge to comply with turbidity standards. The system was run until the end of the 
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construction period to capture the bulk of the fines washed out of the construction zone and 
into the Site stormwater management system. 

Bioremediation Amendment Applications – In order to further reduce residual TPH 
concentrations in selected excavations, PGE elected to apply a bioremediation amendment.
The estimated dosages were based on excavation footprint and the type and average 
concentration of the remaining TPH. The small excavations were given a double dose due 
to size and limited access.

7.0 CONCLUSIONS

The original objective of this project was to remove heavily impacted PCS from ten excavations. 
Based upon the soil investigation and the excavation work conducted, the following results for each 
location is summarized below:

Three excavation locations, A, F, and I, were determined to have concentrations of DRO 
below screening criteria (4,600 mg/kg) and did not require soil removal (Amec Foster 
Wheeler 2016b).

Excavation of soil at areas B-1 and C successfully removed DRO to non-detect 
concentrations (Table 2; Figures 5 and 6). 

Excavations of PCS at E, G, and H were limited to the base of the footings (which is 
approximately 3-feet below grade) at the request of PGE. Etec applied a double dose of 
bioremediation amendment to each of these locations to enhance biodegradation of 
remaining DRO (Table 2; Figures 7 and 9).

Remaining PCS at B-2 is limited to a small area on the southeast corner of the excavation
(Table 2 and Figure 5). Etec applied a standard dose of their amendment to B-2 to enhance 
biodegradation of remaining DRO. 

Multiple areas of PCS remain within excavation D due to structural considerations of the
adjacent Tank 3 (borings D-9 and D-10; Figure 8) and detections of DRO exceeding RBCs 
at the base of the excavation. Confirmation samples collected at the base of the excavation 
were collected at or near the water table (Table 2 and Figure 8). Etec applied a standard 
dose of their amendment to excavation D to enhance biodegradation of remaining DRO.

The micro-pile approach was successful in maintaining all of the catwalk and 
piping/electrical support structures throughout the project. Daily survey data of the footings 
before, during, and after the construction work confirms that settlement/uplift of the footings 
was within acceptable tolerances.

Site restoration activities successfully refurbished site conditions to their pre-construction 
state.
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LIMITATIONS

This Construction Completion Report was prepared exclusively for the Portland General Electric
(PGE) by Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) The 
quality of information, conclusions, and estimates contained herein is consistent with the level of 
effort involved in Amec Foster Wheeler services and based on: i) information available at the time 
of preparation, ii) data supplied by outside sources, and iii) the assumptions, conditions, and 
qualifications set forth in this report. This Construction Completion Report is intended to be used by 
Portland General Electric for the Beaver Generating Plant only, subject to the terms and conditions 
of its contract with Amec Foster Wheeler. Any other use of, or reliance on, this report by any third 
party is at that party’s sole risk.
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TABLE 1
Groundwater Analytical Results
PGE Beaver Generating Plant

Clatskanie, Oregon
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Sample Location Sample Date
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Screening Criteria: DEQ RBCs for 
Groundwater

Ingestion & Inhalation from Tapwater - 
Occupational

Excavation - Construction & 
Excavation Workers

Vapor intrusion into Buildings - 
Occupational

Volatilization to Outdoor Air - 
Occupational

NWTPH-Dx Volatile Organic Compounds EPA 8260C

g/L
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TABLE 1
Groundwater Analytical Results
PGE Beaver Generating Plant

Clatskanie, Oregon

Sample Location Sample Date

MW-1 8/2/2016
MW-2 8/2/2016

Screening Criteria: DEQ RBCs for 
Groundwater

Ingestion & Inhalation from Tapwater - 
Occupational

Excavation - Construction & 
Excavation Workers

Vapor intrusion into Buildings - 
Occupational

Volatilization to Outdoor Air - 
Occupational
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NA NA NA NA NA 6.4 NA NA 2,000 NA NA NA 0.72 NA 5,700 NA NA 48 6,300 NA NA 37,000 1.3 3.3 5,200 NA 61 600 0.49 830 830

NA NA NA NA NA 43,000 NA NA >S NA NA NA 16,000 NA >S NA NA >S >S NA NA >S 21,000 20,000 >S NA >S >S 5,900 >S >S

NA NA NA NA NA 8,200 NA NA >S NA NA NA 11,000 NA >S NA NA 48,000 >S NA NA >S 11,000 3,700 460,000 NA >S >S 880 >S >S

NA NA NA NA NA 4,500 NA NA 51,000 NA NA NA 500 NA 170,000 NA NA 5,600 220,000 NA NA 1,100,000 49 3,000 160,000 NA 1,700 15,000 960 14,000 14,000

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 2.0 U 20 U 2.0 U 2.0 U 2.0 U 20 U 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U 1.0 0.11 J 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 2.0 U 20 U 2.0 U 2.0 U 2.0 U 20 U 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U 0.10 J 0.50 U 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 2.0 U 2.0 U 0.50 U 0.50 U 0.50 U

Acronyms/Abbreviations:
Bold text = analyte detected
NA = RBC has not been published for this constituent.
>S = This groundwater RBC exceeds the solubility limit.
DEQ = Oregon Department of Environmental Quality
RBC = Oregon Risk-Based Concentration, published by DEQ, last updated November 2015.
*RBC only listed for total xylenes
Highlight = analyte exceeds one or more RBCs
Italics  = analyte not detected, but the reporting limit exceeds one or more RBCs

g/L = micrograms per liter

Qualifier Definitions:
U = The analyte was analyzed for, but was not detected above the sample reporting limit
J = The result is an estimated value

g/L

Volatile Organic Compounds EPA 8260C
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TABLE 2
Confirmation Soil Analytical Results

PGE Beaver Generating Plant
Clatskanie, Oregon
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4,600 NA 21,000 24 2.4 24 240 2,400 2.4 10,000 14,000 24 580 7,500

Area Sample ID Sample Date
Sample Location/Depth

(feet bgs)
B1 B1-B1-090916 9/9/2016 Base of Excavation - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B-2-B1-3ft-092016 9/20/2016 Base of Excavation - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B-2-B2-3ft-092016 9/20/2016 Base of Excavation - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B-2-B3-3ft-092016 9/20/2016 Base of Excavation - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B2-B4-5ft-092116 9/21/2016 Base of Excavation - 5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B2-B4-7ft-092116 9/21/2016 Base of Excavation - 7 NT NT NT NT NT NT NT NT NT NT NT NT NT NT
B2 B2-S1-3ft-092116 9/21/2016 Side Wall - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
B2 B2-S-2-5ft-East-101216 10/12/2016 Side Wall - 5 76.6 50.0 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U 0.0999 U
B2 B2-S-3-5ft-South-101216 10/12/2016 Side Wall - 5 5,300 474 U 0.970 U 0.0539 U 0.0539 U 0.0539 U 0.0539 U 0.0539 U 0.0539 U 0.0656 2.15 0.0539 U 0.124 U 0.069
B2 B2-S-4-5ft-West-101216 10/12/2016 Side Wall - 5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-B1-3.5ft-092616 9/26/2016 Base of Excavation - 3.5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-S1-3ft-092616 9/26/2016 Side Wall - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-S2-3ft-092616 9/26/2016 Side Wall - 3 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-B2-6ft-09302016 9/30/2016 Base of Excavation- 6 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-B3-4ft-09302016 9/30/2016 Base of Excavation- 4 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-S3-4.5ft-09302016 9/30/2016 Side Wall - 4.5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
C C-S4-4ft-09302016 9/30/2016 Side Wall - 4 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-B1-7ft-092216 9/22/2016 Base of Excavation - 7 8,750 1,120 U 4.020 U 0.211 U 0.211 U 0.211 U 0.211 U 0.211 U 0.211 U 0.266 8.150 0.211 U 0.529 U 0.720
D D-S1-5ft-092316 9/23/2016 Side Wall - 5 547 50.0 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U 0.0106 U
D D-B2-6.5ft-092316 9/23/2016 Base of Excavation - 6.5 25.0 U 59.5 0.0113 U 0.0113 U 0.0113 U 0.0223 0.0113 U 0.0233 0.0113 U 0.035 0.0113 U 0.0113 U 0.463 0.0243
D D-S2-5ft-092316 9/23/2016 Side Wall - 5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-S-5-7ft-West-102416 10/24/2016 Side Wall - 7 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-S-6-7ft-NW-102416 10/24/2016 Side Wall - 7 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-S-7-6.5ft-NE-102416 10/24/2016 Side Wall - 6.5 25.0 U 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-S-8-6.5ft-East-102416 10/24/2016 Side Wall - 6.5 39.8 50.0 U NT NT NT NT NT NT NT NT NT NT NT NT
D D-B-3-7ft-101916 10/19/2016 Base of Excavation - 7ft 21,700 479 U 3.480 U 0.217 U 0.217 U 0.217 U 0.217 U 0.239 U 0.217 U 0.340 7.600 0.217 U 35.200 0.867
D D-S-3-5.5ft-West-101916 10/19/2016 Side Wall - 5.5 2,700 50.0 U 0.537 U 0.011 U 0.011 U 0.011 U 0.011 U 0.0175 U 0.011 U 0.0481 1.220 0.011 U 0.121 U 0.127
D D-S-4-6ft-East-101916 10/19/2016 Side Wall - 6 384 50.0 U 0.0576 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.0113 U 0.133 0.0113 U 0.0237 U 0.016
D D-B-4-7ft-101916 10/19/2016 Base of Excavation - 7ft 33,500 2,150 U 4.560 U 0.495 U 0.495 U 0.495 U 0.495 U 0.495 U 0.495 U 0.495 U 10.400 0.495 U 1.590 U 1.040
E Area-E-090616 9/6/2016 Base of Excavation - 3 10,600 844 U 1.730 U 0.211 U 0.211 U 0.211 U 0.211 U 0.211 U 0.211 U 0.211 U 4.300 0.211 U 11.200 0.211 U
G Area-G-090616 9/6/2016 Base of Excavation - 3 21,000 811 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 0.203 U 1.210
H H-B1-4.5ft-092016 9/20/2016 Base of Excavation - 4.5 8,030 839 U 0.820 U 0.186 U 0.186 U 0.186 U 0.186 U 0.186 U 0.186 U 0.186 U 0.689 U 0.186 U 0.335 U 0.699

Acronyms/Abbreviations:
Bold text = analyte detected
PAHs = Polycyclic aromatic hydrocarbons
NWTPH-Dx = Northwest total petroleum hydrocarbons - diesel range
bgs = below ground surface
NA = RBC has not been published for this constituent.
NT = Not tested
RBC = Oregon Risk-Based Concentration, published by Oregon Department of Environmental Quality, last updated November 2015.
mg/Kg = milligrams per kilogram
1 = Not all detected PAHs are included in this summary table.

Qualifier Definitions:
U = The analyte was analyzed for, but was not detected above the sample reporting limit
J = The result is an estimated value

NWTPH-Dx PAHs1

mg/Kg

Soil Ingestion, Dermal Contact, and Inhalation - Construction Worker
Screening Criteria: DEQ RBCs for Soil
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.
+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.
Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 

but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.



Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.



Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577- 7222 Fax (360)636- 1068 
www.alsglobal.com 

RIGHT SOLUTIONS | RIGHT PARTNER 



Approved by______________________________________________ 

ALS ENVIRONMENTAL 

Client: AMEC Foster Wheeler Environment & Infrastructure Service Request No.: K1608758 
Project: PGE Tank Farm/ 661M13 Date Received: 08/02/16 
Sample Matrix: Water 

Case Narrative 

All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Control Sample 
(LCS), and Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 

Sample Receipt

Three water samples were received for analysis at ALS Environmental on 08/02/16.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 

Diesel Range Organics by Method NWTPH-Dx

Sample Notes and Discussion:
Insufficient sample volume was received to perform a Matrix Spike/Matrix Spike Duplicate (MS/MSD). A 
Laboratory Control Sample/Duplicate Laboratory Control Sample (LCS/DLCS) was analyzed and reported in lieu of 
the MS/MSD for these samples. 

No other anomalies associated with the analysis of these samples were observed. 

Gasoline Range Organics by Method NWTPH-Gx

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds by EPA Method 8260

Calibration Verification Exceptions:
The following analytes were flagged as outside the control criterion for Continuing Calibration Verification (CCV) 
MS13\0811F030.D: Bromomethane.  In accordance with the EPA Method, 80% or more of the CCV analytes must 
pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes.  The CCV 
met these criteria. The quality of the sample data was not significantly affected.  No further corrective action was 
required. 

No other anomalies associated with the analysis of these samples were observed. 

________________________



Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577- 7222 Fax (360)636- 1068 
www.alsglobal.com 

RIGHT SOLUTIONS | RIGHT PARTNER 







Diesel and Residual Range Organics 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577- 7222 Fax (360)636- 1068 
www.alsglobal.com 

RIGHT SOLUTIONS | RIGHT PARTNER 













Gasoline Range Organics 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577- 7222 Fax (360)636- 1068 
www.alsglobal.com 

RIGHT SOLUTIONS | RIGHT PARTNER 















Volatile Organic Compounds 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577- 7222 Fax (360)636- 1068 
www.alsglobal.com 

RIGHT SOLUTIONS | RIGHT PARTNER 































                                                                                                                                                                                                                                                                                                                                                                                                                                        

Asbestos Analysis of Bulk Materials by Polarized Light Microscopy

Portland General Electric
Project: Beaver Plant, Fuel Oil Tank Farm Analysis Date: 09/09/2016

JSE Project: 02067

Layer Description Binder/Matrix Other Non-Asbestos Asbestos (% Type)Sample

09/09/2016Report Date:

Lab Code
200872-0

3315 SE Harrison Street, Suite C, Milwaukie, Oregon 97222
Ph: 503-659-8338     Fax 503-659-7577

Jones Stohosky Environmental Laboratory, Inc.

www.jselabs.com

AB-1614830

090616-01 South Fuel Oil 
Tank Farm Insulation

LAYER 1

LAYER 2

misc.

binders
rust

None Detected

 Subsamples ashed for quality assurance.

Yellow fibrous 
batting

Brown flakes None Detected

90% Fibrous Glass

                                                                                                                                                                                                                    

AB-1614831

090616-02 Middle Fuel Oil 
Tank Farm Insulation

LAYER 1

LAYER 2

misc.

binders
rust

None Detected

 Subsamples ashed for quality assurance.

White fibrous 
batting

Brown flakes None Detected

90% Fibrous Glass

0.1% Cellulose

                                                                                                                                                                                                                    

AB-1614832

090616-03 North Fuel Oil 
Tank Farm Insulation

LAYER 1

LAYER 2

particulate

binders

binders
rust

None Detected

 Subsamples ashed for quality assurance.

Tan fibrous 
batting

Brown flakes None Detected

70% Fibrous Glass
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Asbestos Analysis of Bulk Materials by Polarized Light Microscopy

Portland General Electric
Project: Beaver Plant, Fuel Oil Tank Farm Analysis Date: 09/09/2016

JSE Project: 02067

Layer Description Binder/Matrix Other Non-Asbestos Asbestos (% Type)Sample

09/09/2016Report Date:

Lab Code
200872-0

3315 SE Harrison Street, Suite C, Milwaukie, Oregon 97222
Ph: 503-659-8338     Fax 503-659-7577

Jones Stohosky Environmental Laboratory, Inc.

www.jselabs.com

Approved Signatory                                                                                                                          Date
                                                                        

Analyst:

JSE is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) for bulk asbestos analysis by EPA-600/M4-82-020 and 
EPA/600/R-93/116 methods for polarized light microscopy (PLM).

Analysis results are solely for the sample(s) analyzed. Asbestos content for an inhomogeneous sample is reported by layer when it is possible 
to subsample the discrete strata for individual analysis. Small diameter fibers may not be detected by this method.

Quantification is performed using visual area estimation unless otherwise stated in the report. Qualitative and quantitative transmission electron 
microscopy (TEM) analysis may be recommended for difficult samples. Quantitative analysis by PLM point count or TEM is recommended for 
sample(s) testing at < or = to 10% asbestos.

Asbestos includes the following minerals: chrysotile, amosite, crocidolite, tremolite, actinolite, anthophyllite. "Matrix" is defined as non-asbestos, 
non-binder fibrous and non-fibrous components. "Binder" is defined as a component added for cohesiveness.Non-asbestos sample constituents 
may not be definite.

This report may not be used to claim product certification, approval or endorsement by NVLAP, NIST or any agency of the Federal 
Government.  If the NVLAP log does not appear beneath the JSE logo of this report then "This report contains data not covered by the NVLAP 
accreditation." (NIST Handbook 150, 2006.)

9/9/2016

Suzanne LeMay
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Photograph Log
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
1

Photo 1:
Marking of excavations.

Photo 2:
Utility clearance. 
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
2

Photo 3:
Site traffic sign.

Photo 4: 
Preparing PCS 
temporary storage 
area.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
3

Photo 5: 
PCS temporary storage.

Photo 6:
Dust control.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
4

Photo 7:
Stormwater treatment 
equipment and staging.  

Photo 8:
Delivery of clean 
sand.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
5

Photo 9:
Clean sand stockpile. 

Photo 10:
OOS piping removal.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
6

Photo 11: 
OOS piping removal.

Photo 12:
Pipe draining and 
vacuum recovery of 
diesel fuel.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
7

Photo 13: 
Fuel line capping.

Photo 14:
Fuel line capping, 
Area B2.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
8

Photo 15: 
OOS pipe handling.

Photo 16:
OOS pipe recycling.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
9

Photo 17: 
Micro-pile storage.

Photo 18:
Micro-pile footing 
brackets.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
10

Photo 19: 
Micro-pile installation, 
Area B.

Photo 20:
Micro-pile installation, 
Area C. 
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
11

Photo 21: 
Micro-pile installation, 
Area D.

Photo 22:
Micro-pile installation, 
Area D.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
12

Photo 23: 
Micro-pile bracket 
installation. 

Photo 24:
Installed micro-pile 
bracket and anchors.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
13

Photo 25: 
Concrete removal, Area 
D.

Photo 26:
Concrete crushing, 
Area D.



PROJECT NO.:   661M132960

PROCESSED:     CD

DATE                   December 2016
PAGE                 

APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
14

Photo 27: 
Vacuum PCS removal 
under pipes, Area C.

Photo 28:
Transfer of of PCS 
from vacuum truck to 
temporary storage 
area.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
15

Photo 29: 
Direct load of PCS to 
haul truck and trailer.

Photo 30:
Loading of PCS from 
temporary storage 
area to haul truck and 
trailer.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
16

Photo 31: 
Footing survey.

Photo 32:
Vacuum soil removal 
from Area H.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
17

Photo 33: 
Vacuum soil removal 
from Area B1.

Photo 34:
Area B1 excavation.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
18

Photo 35: 
Removal of PCS from 
Area B2.

Photo 36:
Area B2 excavation.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
19

Photo 37: 
Removal of PCS at Area 
C.

Photo 38:
Area C removal.



PROJECT NO.:   661M132960

PROCESSED:     CD

DATE                   December 2016
PAGE                 

APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
20

Photo 39: 
Removal of PCS from 
Area D.

Photo 40:
Removal of PCS from 
Area D.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
21

Photo 41: 
Removal of PCS from 
Area D.

Photo 42:
Area D excavation.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
22

Photo 43: 
Placement of 
bioremediation 
amendment in Area H.

Photo 44:
Placement of 
bioremediation 
amendment in Area D.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
23

Photo 45: 
Placement of clean sand 
and compaction, Area D.

Photo 46:
CDF placement below 
concrete footing.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
24

Photo 47: 
Clean sand grading, Area 
C.

Photo 48:
Grading and 
compaction of clean 
sand, Area D.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
25

Photo 49: 
Installation of GCL liner, 
Area C.

Photo 50:
GCL liner installation 
near concrete footing.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
26

Photo 51: 
Placement of clean 
surface rock using 
conveyer belt, Area C.

Photo 52:
Placement of clean 
surface rock, Area C.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
27

Photo 53: 
Compaction of clean 
surface rock, Area C.

Photo 54:
Final grade, Area B2.
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APPENDIX C

Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
28

Photo 55: 
Final grade, Area C.

Photo 56:
Final grade, Area C.
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Beaver Tank Farm

PGE Beaver Generating Plant

Clatskanie, Oregon

PHOTOGRAPH LOG
29

Photo 57: 
Final grade, Area D.

Photo 58:
Stockpiled excess 
clean sand and rock.
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Disposal Documentation

























APPENDIX E

Micro-Pile Installation Summary and Survey







Date Completed:  6K5 Eskridge
AREA C

Anchor 
#

Lead
Shaft 

Diameter

Helix 
Config.

Extension 
Shaft 

Diameter

Lead + Extension 
Lengths

Overall 
Length

Length 
Less Cut 

Off

PSI       
Pin - Pout

Torque      
(ft-lbs) 

Approx. 

Degree of 
Inclination Remarks

50 1.5" 6"x8" 2.875" 5+5+10 20 20 1100 2816 0 9/22/16  Jesse
51 1.5" 6"x8" 2.875" 5+5+10 20 19.5 1050 2688 0 9/22/16  Jesse
52 1.5" 6"x8" 2.875" 5+5+10 20 20 1100 2816 0 9/22/16  Jesse
53 1.5" 6"x8" 2.875" 5+5+10 20 16.5 1100 2816 0 9/22/16  Jesse
54 1.5" 6"x8" 2.875" 5+5+10 20 18 1150 2944 0 9/22/16  Jesse
55 1.5" 6"x8" 2.875" 5+5+10 20 18 1150 2944 0 9/22/16  Jesse
56 eliminated
57 1.5" 6"x8" 2.875" 5+5+10 20 18 1100 2816 0 9/22/16  Jesse
58 1.5" 6"x8" 2.875" 5+5+10 20 18 1100 2816 0 9/22/16  Jesse
59 1.5" 6"x8" 2.875" 5+5+10 20 16 1150 2944 0 9/22/16  Jesse
60 1.5" 6"x8" 2.875" 5+10+5 20 16 1300 3328 0 9/14/16  Terry
61 1.5" 6"x8" 2.875" 5+10+5 20 15.5 1100 2816 0 9/13/16  Terry
62 1.5" 6"x8" 2.875" 5+10+5 20 16 1100 2816 0 9/14/16  Don Jr.
63 1.5" 6"x8" 2.875" 5+10+5 20 15.5 1200 3072 0 9/14/16  Don Jr.
64 1.5" 6"x8" 2.875" 5+10+5 20 16 1200 3072 0 9/14/16  Don Jr.
65 eliminated
66 1.5" 6"x8" 2.875" 5+10+5 20 16.5 1100 2816 0 9/13/16  Terry
67 1.5" 6"x8" 2.875" 5+10+5 20 15.5 1100 2816 0 9/13/16  Terry
68 1.5" 6"x8" 2.875" 5+10+5 20 17.5 1100 2816 0 9/13/16  Don Jr.
69 1.5" 6"x8" 2.875" 5+10+5 20 17 1150 2944 0 9/13/16  Terry
70 1.5" 6"x8" 2.875" 5+10+5 20 16 1200 3072 0 9/13/16  Don Jr.
71 1.5" 6"x8" 2.875" 5+10+5 20 16 1200 3072 0 9/13/16  Don Jr.
72 1.5" 6"x8" 2.875" 5+5+10+7 27 16 1100 2816 0 9/13/16  Terry
73 1.5" 6"x8" 2.875" 5+10+5 20 16 1200 3072 0 9/13/16  Terry

447 LFSubtotal:  Pile Footage Installed This Page
PIN (PIPE) PILE FOUNDATION * RETAINING WALLS * MANTA RAY EARTH ANCHORS * HELICALS

18905 84TH AVENUE SOUTH, KENT, WA 98032     (425) 251-8535     FAX (425) 251-5940
Portland (503) 283-8920   Web:  www.pileking.com    

Piles installed by: Terry, Don Jr., Jesse (See Remarks)

Job Name: PGE Beaver Tank Farm Underpin 10.5 KipsHelical Pile Capacity:
See Remarks for Completion Dates Drill Motor Model:

McDowell NW Pile King, Inc.
HELICAL PILE INSTALLATION RECORD

Customer: Anderson Environmental Contracting (AEC) Soils Engineer: Amec, Foster, Wheeler





Project: PGE Beaver - Tank Farm Soil Remediation
Project #: 6-61M-132960-04

Footing Elevation Survey Work

Area D

Date: Amec FW Personnel:

Start Time: Survey Team:

End Time:

Survey Initial Survey Initial Survey Initial
Location Survey 10/26/2016 Location Survey 10/26/2016 Location Survey 10/26/2016

By Pile # Elevation 9:00 Deviation By Pile # Elevation 9:42 Deviation By Pile # Elevation 10:10 Deviation
P-1 13.46 NM NA P-50, 51 13.06 13.05 0.01 P-90-91 13.08 13.08 0
P-2 14.68 14.67 0.01 P-52 13.05 13.04 0.01 P-84 13.8 13.8 0
P-3 14.69 14.67 0.02 P-53, 54 13.03 13.03 0 P-88, 89 13.76 13.76 0

P-4, P-5 13.46 13.45 0.01 P-55, 56 15.56 15.56 0 P-77, 78 13.77 13.76 0.01
P-6, P-7 13.46 13.45 0.01 P-58 13.05 13.05 0 Bench 13.92 5.05 8.87
P-8, P-9 13.47 13.47 0 P-62, 63 13.08 13.08 0

P-10 13.47 13.44 0.03 P-66, 67 13.04 13.04 0
P-11 13.48 13.47 0.01 P-68 12.3 12.28 0.02
P-12 13.45 13.43 0.02 P-69 12.36 12.35 0.01
P-13 13.47 13.45 0.02 P-70 15.56 15.56 0
P-14 14.71 14.69 0.02 P-71 15.58 15.58 0
P-15 14.72 14.69 0.03 P-72 12.3 12.3 0

P-16, P-17 13.43 13.42 0.01 P-73 12.31 12.31 0
P-18, P-19 13.44 13.41 0.03 Bench 13.92 5.01 8.91
P-20, P-21 13.46 13.44 0.02
P-24, P-25 13.46 13.44 0.02
P-40, P-41 13.45 13.44 0.01
P-42, P-43 13.46 13.44 0.02
P-44, P-45 13.45 13.44 0.01
P-46, P-47 13.45 13.45 0
P-48, P-49 13.47 13.44 0.03

Bench 14.18 5.3 8.88

Notes:
NM = Not measured. Piles and footings that have not been excavated adjacent to or close by. 

Jason Gardner

Bill McFarland

10/26/2016

9:00

Area D final survey Area C final survey Area B final survey

10:30



APPENDIX F

Bioremediation Amendment Safety Data Sheets



3830 S Truman Rd. Bldg. 12
Washougal, Washington  98671

(971) 222-3903 Fax
www.etecllc.com

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 
1910.1200)



The specific chemical identity and/or exact percentage of the composition has been withheld as Trade 
Secret in accordance with paragraph (i) of §1910.1200. 

oxides. Sodium oxides. Carbon Oxides. 













3830 S. Truman St., Bldg 12
Washougal, WA 98671

(971) 222-3903 Fax
www.etecllc.com













3830 S Truman Rd. Bldg. 12
Washougal, WA  98671

(971) 222-3903 Fax
www.etecllc.com

This chemical is  considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 
1910.1200) 













APPENDIX G

Restoration Documentation



CERTIFIED PROPERTIES

 

North America:

TR 401-BMST    5/07 

TDS_BENTOMATST_AM_EN_201402_v1 

BENTOMAT® ST 
GEOSYNTHETIC CLAY LINER 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bentomat ST is a reinforced GCL consist ing of a layer of sodium bentonite between a woven and a nonwoven 
geotexti les, which are needlepunched together.  

Notes 
1 Bentonite property tests performed at a bentonite processing facility before shipment to CETCO’s GCL production facilities.
2 Bentonite mass/area reported at 0 percent moisture content.
3 All tensile strength testing is performed in the machine direction using ASTM D 6768.  All peel strength testing is performed using ASTM D 
6496.  Upon request, tensile and peel results can be reported per modified ASTM D 4632 using 4 inch grips.

4 Index flux and permeability testing with deaired distilled/deionized water at 80 psi (551kPa) cell pressure, 77 psi (531 kPa) headwater 
pressure and 75 psi (517 kPa) tailwater pressure.  Reported value is equivalent to 925 gal/acre/day.  This flux value is equivalent to a 
permeability of 5x10-9 cm/sec for typical GCL thickness.  Actual flux values vary with field condition pressures.  The last 20 weekly values 
prior the end of the production date of the supplied GCL may be provided.

5 Peak values measured at 200 psf (10 kPa) normal stress for a specimen hydrated for 48 hours.  Site-specific materials, GCL products, and 
test conditions must be used to verify internal and interface strength of the proposed design.

CETCO has developed an edge enhancement system that eliminates the need to use additional granular sodium bentonite 
within the overlap area of the seams.  We call this edge enhancement, SuperGroove™, and it comes standard on both 
longitudinal edges of Bentomat® ST.  It should be noted that SuperGroove™ does not appear on the end-of-roll overlaps and 
recommend the continued use of supplemental bentonite for all end-of-roll seams.

  

BENTOMAT ST CERTIFIED PROPERTIES 
MATERIAL PROPERTY TEST METHOD TEST FREQUENCY ft2(m2) REQUIRED VALUES 

Bentonite Swell Index1 ASTM D 5890 1 per 50 tonnes 24 ml/2g min. 

Bentonite Fluid Loss1 ASTM D 5891 1 per 50 tonnes 18 ml max. 

Bentonite Mass/Area2 ASTM D 5993 40,000 ft2 (4,000 m2) 0.75 lb/ft2 (3.6 kg/m2) min 

GCL Grab Strength3 ASTM D 6768 200,000 ft2 (20,000 m2) 30 lbs/in (53 N/cm) MARV 

GCL Peel Strength3 ASTM D 6496 40,000 ft2 (4,000 m2) 3.5 lbs/in (6.1 N/cm) min 

GCL Index Flux4 ASTM D 5887 Weekly  1 x 10-8 m3/m2/sec max 

GCL Hydraulic Conductivity4 ASTM D 5887 Weekly  5 x 10-9 cm/sec max 

GCL Hydrated Internal 
Shear Strength5 

ASTM D 5321 
ASTM D 6243 

Periodic 500 psf (24 kPa) typ @ 
200 psf 



PGE Beaver
Material Import  - Dietrich 

Date Ticket # Truck
Number

Tonage Column1 Column2 Column3

9/20/2016 5050078 30.51 RIP RAP
9/27/2016 149974 8526 32.00 Sand Dietrich Kynsi Pit
9/27/2016 149014 8533 32.00 Sand Dietrich Kynsi Pit
9/27/2016 148061 8507 32.00 Sand Dietrich Kynsi Pit
9/28/2016 149015 8533 32.00 Sand Dietrich Kynsi Pit
9/28/2019 148062 8507 32.00 Sand Dietrich Kynsi Pit
9/28/2016 149975 8526 32.00 Sand Dietrich Kynsi Pit
9/28/2016 149975 8526 32.00 Sand Dietrich Kynsi Pit
9/29/2016 149016 8533 37.98 Sand Dietrich Kynsi Pit
9/29/2016 148063 8507 32.00 Sand Dietrich Kynsi Pit
9/29/2016 149976 8526 32.00 Sand Dietrich Kynsi Pit
9/30/2016 149977 8526 33.50 Sand Dietrich Kynsi Pit
9/30/2016 148064 8507 31.00 Sand Dietrich Kynsi Pit
9/30/2016 149017 8533 33.82 Sand Dietrich Kynsi Pit
10/6/2016 149419 8534 27.40 Sand Dietrich Kynsi Pit
10/6/2016 149419 8534 31.65 Sand Dietrich Kynsi Pit
10/6/2016 149419 8534 31.85 Sand Dietrich Kynsi Pit
10/6/2016 148068 8507 31.00 Sand Dietrich Kynsi pit
10/6/2016 148068 8507 31.50 Sand Dietrich Kynsi Pit
10/6/2016 148068 8507 30.75 Sand Dietrich Kynsi Pit
10/6/2016 148068 8507 31.75 Sand Dietrich Kynsi Pit

10/10/2016 120374 6 AEC 20.17 3/4" BF Teevin Bros
10/10/2016 120376 6AEC 19.93 3/4" BF Teevin Bros
10/10/2016 221 8527 31.80 Sand Dietrich Kynsi Pit
10/10/2016 221 8902 33.00 Sand Dietrich Kynsi Pit
10/10/2016 223 8533 32.30 Sand Dietrich Kynsi Pit
10/10/2016 224 8533 34.60 Sand Dietrich Kynsi Pit
10/10/2016 222 727 32.00 Sand Dietrich Kynsi Pit
10/10/2016 222 727 32.00 Sand Dietrich Kynsi Pit
10/11/2016 226 31.25 Sand Kynsi Pit
10/11/2016 225 8727 32.00 Sand Dietrich Kynsi Pit
10/11/2016 227 8533 31.85 Sand Dietrich Kynsi Pit
10/12/2016 149298 8727 32.00 Sand Dietrich Kynsi Pit
10/12/2016 149298 8727 32.00 Sand Dietrich Kynsi Pit
10/12/2016 149298 8727 32.00 Sand Dietrich Kynsi Pit
10/12/2016 149298 8727 31.21 3/4"  Rock Dietrich
10/12/2016 149804 8532 31.67 Sand Dietrich Kynsi Pit
10/12/2016 149804 8532 31.80 Sand Dietrich Kynsi Pit
10/12/2016 149804 8532 32.00 Sand Dietrich Kynsi Pit
10/12/2016 149804 8532 32.02 5/8" Rock Dietrich
10/12/2016 439902 31.21 5/8 Rock JL Storedahl
10/12/2016 439904 32.02 5/8 Rock JL Storedahl
10/13/2016 439932 26 29.44 5/8" Rock JL Storedahl
10/13/2016 439943 26 29.76 1/2-3/4" JL Storedahl
10/13/2016 439955 26 30.47 1/2-3/4" JL Storedahl
10/13/2016 439961 26 30.43 1/2-3/4" JL Storedahl
10/13/2016 439963 33.10 1/2-3/4" JL Storedahl
10/13/2016 439931 32.54 1/2-3/4" JL Storedahl
10/13/2016 439953 32.56 1/2-3/4" JL Storedahl
10/13/2016 439942 60 32.52 1/2-3/4" JL Storedahl
10/13/2016 439958 33.01 1/2-3/4" JL Storedahl
10/13/2016 154456 8527 32.00 Sand Dietrich Kynsi Pit
10/13/2016 149299 8727 32.00 Sand Dietrich Kynsi Pit
10/14/2016 439985 26 29.01 1/2-3/4" BF JL Storedahl
10/14/2016 439971 26 30.03 1/2-3/4" BF JL Storedahl
10/14/2016 439994 26 30.36 1/2-3/4" BF JL Storedahl
10/17/2016 154460 8527 32.00 Sand Dietrich Kynsi Pit
10/17/2016 154460 8527 32.00 Sand Dietrich Kynsi Pit
10/17/2016 154460 8527 32.00 Sand Dietrich Kynsi Pit
10/17/2016 154460 8527 32.00 Sand Dietrich Kynsi Pit
10/17/2016 154460 8527 32.00 Sand Dietrich Kynsi Pit
10/17/2016 155102 8727 32.50 Sand Dietrich Kynsi Pit
10/17/2016 155102 8727 31.80 Sand Dietrich Kynsi Pit
10/17/2016 155102 8727 33.00 Sand Dietrich Kynsi Pit
10/17/2016 155102 8727 32.00 Sand Dietrich Kynsi Pit
10/17/2016 155102 8727 32.00 Sand Dietrich Kynsi Pit
10/18/2016 155103 8727 32.00 Sand Dietrich Kynsi Pit
10/18/2016 235 8527 32.00 Sand Dietrich Kynsi Pit
10/18/2016 1095184 15.00 Backfill Imp CalPDX
10/18/2016 1095205 15.00 Backfill Imp CalPDX
10/26/2016 149028 8533 35.30 Sand Dietrich Kynsi Pit
10/26/2016 149028 8533 31.45 Sand Dietrich Kynsi Pit
10/26/2016 149028 8533 34.50 Sand Dietrich Kynsi Pit
10/26/2016 149028 8533 30.20 Sand Dietrich Kynsi Pit
10/26/2016 8527 34.50 Sand Dietrich Kynsi Pit
10/26/2016 8527 31.54 Sand Dietrich Kynsi Pit
10/26/2016 8527 31.00 Sand Dietrich Kynsi Pit
10/26/2016 8527 31.80 Sand Dietrich Kynsi Pit
10/26/2016 8527 30.09 Sand Dietrich Kynsi Pit
10/26/2016 154266 8532 29.48 Sand Dietrich Kynsi Pit
10/26/2016 154266 8532 29.68 Sand Dietrich Kynsi Pit
10/26/2016 154266 8532 33.53 Sand Dietrich Kynsi Pit



10/26/2016 154266 8532 31.63 Sand Dietrich Kynsi Pit
10/26/2016 154266 8532 31.43 Sand Dietrich Kynsi Pit
10/27/2016 8527 34.25 Sand Dietrich Kynsi Pit
10/27/2016 8527 31.07 Sand Dietrich Kynsi Pit
10/27/2016 8532 32.68 Sand Dietrich Kynsi Pit
10/27/2016 8532 31.18 Sand Dietrich Kynsi Pit
10/27/2016 8532 32.43 Sand Dietrich Kynsi Pit
10/27/2016 8532 32.43 Sand Dietrich Kynsi Pit
10/27/2016 8532 31.18 Sand Dietrich Kynsi Pit

11/1/2016 154475 8527 31.30 Sand Dietrich Kynsi Pit
10/17/2016 440010 60 32.13 1/2-3/4" JL Storedahl
10/17/2016 440017 60 32.66 1/2-3/4" JL Storedahl
10/17/2016 440031 60 31.37 1/2-3/4" JL Storedahl
10/17/2016 440042 60 31.55 1/2-3/4 JL Storedahl
10/17/2016 440054 60 32.72 1/2-3/4 JL Storedahl
10/18/2016 440058 60 32.43 1/2-3/4" JL Storedahl
10/18/2016 440063 60 32.91 1/2-3/4" JL Storedahl
10/18/2016 440074 60 32.27 1/2-3/4" JL Storedahl
10/18/2016 440088 60 31.76 1/2-3/4" JL Storedahl
10/26/2016 440523 60 33.56 1/2-3/4" JL Storedahl
10/26/2016 440534 60 34.04 1/2-3/4" JL Storedahl
10/26/2016 440547 60 34.12 1/2-3/4" JL Storedahl
10/26/2016 440559 60 33.70 1/2-3/4" JL Storedahl
10/27/2016 440572 60 32.38 1/2-3/4" JL Storedahl
10/27/2016 440582 60 32.86 1/2-3/4" JL Storedahl
10/27/2016 440600 60 31.93 1/2-3/4" JL Storedahl
10/27/2016 440610 60 31.81 1/2-3/4" JL Storedahl
10/28/2016 440623 60 33.22 1/2-3/4" JL Storedahl
10/28/2016 440642 60 33.60 1/2-3/4" JL Storedahl
10/28/2016 440661 60 33.43 1/2-3/4" JL Storedahl
10/28/2016 440688 60 33.99 1/2-3/4" JL Storedahl
10/31/2016 440744 60 32.45 1/2-3/4" JL Storedahl
10/31/2016 440728 60 32.10 1/2-3/4" JL Storedahl
10/31/2016 440715 60 32.50 1/2-3/4" JL Storedahl
10/31/2016 440706 60 32.66 1/2-3/4" JL Storedahl

11/3/2016 440845 60 32.56 1/2-3/4" JL Storedahl
11/3/2016 44860 60 32.52 1/2-3/4" JL Storedahl
11/3/2016 440873 60 32.16 1/2-3/4" JL Storedahl

































































 





























10CY X1.5 = 15TN Per Load Ticket


