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CERTIFICATE OF CONSTRUCTION
Ketchikan Pulp Company
Marine Operable Unit
Remedial Action

The following certification is provided pursuant to the Record of Decision, Appendix F
Statement of Work for Remedial Design, Remedial Action, and Long- Term Monitoring,
Task 3, Subtask 6.

KETCHIKAN PULP COMPANY-- PROJECT COORDINATOR
CERTIFICATION

I, Barry Hogarty, Ketchikan Pulp Company Project Coordinator for the remedial work
conducted at the Ward Cove Marine Operable Unit, hereby provide the following
certification.

To the best of my knowledge the construction phase of the Remedial Action has been
construcied in accordance with the Remedial Action Work Plan, Ward Cove Sedimernt
Remediation, October 2000.

To the best of my knowledge, after thorough investigation, I certify that the information
contained in or accompanying this submission; Final Consiruction Report, Ward Cove
Sediment Remediation, July 200! is true, accurate, and complete. Iam aware there are
significant penalties for submitting faise information, including the possibility of fine and
imprisonment for knowing violations.

Qm\%cﬁ\\

Barry J. Hoglrty ~—~

KPC Project Coordinator
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1. INTRODUCTION

This Construction Report describes the construction activities conducted to implement the
remedial action set forth in the Record of Decision (ROD) (EPA 2000b) for the Marine
Operable Unit (OU) of the Ketchikan Pulp Company (KPC) site. KPC is the “Prior Owner”
referred to in the U.S. Environmental Protection Agency (EPA) Statement of Work for
Remedial Design, Remedial Action, and Long-Term Monitoring, Ketchikan Pulp Company,
Marine OU, Ketchikan, Alaska. The current owner of the former pulp mill assets is
Gateway Forest Products (GFP). The investigation of the Marine OU of the KPC site and
the design and implementation of a cleanup alternative were initiated under a Clean Water
Act Consent Decree dated September 1995, between EPA and KPC. The remediation work
was completed under the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) consent decree between EPA, KPC, and GFP (November
2000).

As specified in the EPA-approved Remedial Action Work Plan (RAWP) dated October
2000, Foster Wheeler Environmental Corporation (Foster Wheeler Environmental)
performed the construction and engineering oversight of the remediation activities for the
Marine OU in Ward Cove. Remediation activities in Ward Cove included constructing a
dike for dewatering dredged material, removing underwater logs and wood debris, dredging
sediments to improve navigation, placing a thin-layer sand cap over approximately 27 acres
of the Marine OU (actual thin cap over 26.4 acres as per field changes), and disposing of log
wood debris and dredged material. Remedial activities were conducted from November 1,
2000, to March 6, 2001. Disposal of dredged material is expected to be completed later in
2001.

This construction report provides historical details of the Ward Cove Sediment Remediation
Project and an account of the 2000/2001 remediation and associated activities. The
remainder of this report consists of the following sections:

Section 2 Site Description and History

Section 3 Environmental Setting
Section 4 Previous Investigations
Section 5 Remediation Activities

WHELLEVUBR\WPROS\WP\2335113717.D0C = 6/29/01 ]. - 1
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Section 6 Performance Standard Verification
Section 7 Water Quality Monitoring

Section 8 Effectiveness of Remediation Activities
Section 9 Cost Summary

Section 10  Health and Safety

Section 11 ~ References

Supporting information and field and laboratory data are provided as appendices.

(]
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2. SITE DESCRIPTION AND HISTORY

Ward Cove is approximately 1 mile long with a maximum width of approximately 1/2 mile.
The shoreline of the cove consists primarily of basalt rock and is relatively steep. More than
2/3 of Ward Cove is deeper than 100 feet. Sediments in the Cove are predominantly
subtidal with only a small fraction of the sediments found in the intertidal zone (near the
mouth of Ward Creek) (EPA 2000b).

Located on the shoreline of Ward Cove, the KPC mill operated continuously from 1954
until 1997, processing logs into lumber, pulp, and hog fuel. The principal product of the
KPC mill was dissolving-grade sulfite pulp. When pulp production began in 1954, effluent
from the mill, including spent cooking acid (magnesium bisulfite) and bleaching agent
(chlorine caustic), was discharged directly into Ward Cove. After 1971, when federal and
state environmental regulations went into effect, effluent was treated in a wastewater
treatment plant located at the mill. This treatment resulted in a substantial reduction in the
release of spent sulfite liquor, suspended and settleable solids, and oxygen-consuming
substances in the cove (EPA 2000b).

The KPC site is divided into two administrative vnits: the Marine OU and the Uplands OU.
The boundary between the two OUs is the mean higher high water (MHHW) line. The
response action described in the March 29, 2000, ROD addresses the Marine OU only. The
Marine OU consists of approximately 250 acres in Ward Cove.

Numerous environmental studies of Ward Cove have been conducted to evaluate the
potential environmental effects associated with the historical discharges from the KPC
facility. These studies are described in Section 4. Historical studies focused on water
quality impacts and sediment chemistry and toxicity studies. These studies documented a
variety of potentially adverse conditions and effects in the water column and sediments in
Ward Cove. Spatial variations in sediment characteristics were generally consistent, with
elevated levels of chemicals of potential concern (CoPCs) and sediment toxicity found
nearest the mill and a cannery that operates on the southern shoreline.

Comprehensive studies of the Marine OU were conducted by KPC in 1996 and 1997, with
EPA oversight, to evaluate the extent to which sediments in Ward Cove may pose risks to
humans and to the environment and potentially warrant remediation (Exponent 1999).

GAWP233NI3717.D0C * 62001 2‘1
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In 1997, an expanded site investigation (E&E 1998) was performed at the KPC site to
provide EPA with adequate information to determine whether the site was eligible for
placement on the EPA National Priorities List (NPL). The KPC site was not placed on the
NPL. The expanded site investigation data were considered in the ROD; however, because
of the inaccuracies of the station locations, the data were not used in delineating the

remediation areas.

Extensive investigations were also completed at the Uplands OU. As part of those
investigations, the potential for releases of contaminants from the upland site to Ward Cove
sediments was investigated. Soil removal actions have also been completed at the site.
Based on findings of the environmental investigations for the Marine and Uplands OUs,
EPA concluded in the ROD that no further physical actions were neceésary to control
contaminant releases from the vpland site to the Cove (EPA 2000a).

In May 1999, KPC completed a Detailed Technical Studies Report (DTSR) (Exponent
1999) for remediation of contaminated sediments in Ward Cove. The DTSR included a
remedial investigation, which documented the nature and extent of sediment contamination,
and a feasibility study, which evaluated remedial action alternatives. The DTSR identified
an 80-acre area of concern (AOC) where, based on a human health assessment and
ecological evaluation, remedial action may be warranted because sediment contamination
poses a risk to benthic organisms. Sediments in the AOC are believed to be toxic to benthic
biota as a result of in situ biodegradation of organic material released by mill operations.
No current or potential unacceptable risks to humans are associated with sediment
conditions in the Marine OU.

Subsequent to the DTSR, additional remedial design sampling was conducted in Ward Cove
in September and October 1999. The results of the design sampling are presented in the
Cruise and Data Report (Exponent and Hartman 2000a). Information from remedial design
sampling was used to refine the boundaries of the AOC as documented in Exponent and
Hartman (2000a). The data from this sampling and the data in the DTSR were used to
perform design calculations and computer modeling for a Design Analysis Report (DAR)
(Exponent and Hartman 2000b). The DAR was prepared as part of the remedial design
phase for implementation of the remedial action set forth in the ROD for the Marine OU
(EPA 2000b).

GAWP233NE3IT17.D0C » (/29/01 2-2
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In the ROD, EPA documented its decision for remediation of contaminated surface
sediments in the 80-acre AOC. The objective of the cleanup was to reduce toxicity of
surface sediments in the top 10 centimeters for the benthic community, and to enhance
recolonization of the bottom sediments to support a healthy community of marine mammals
(EPA 2000b). The selected remedy included the following elements:

Log Removal—Prior to dredging, removal of sunken logs in the area to be dredged and
removal of logs from the bottom surface of the Shallow Water Approach (barge access
channel).

Navigation Dredging—Dredging of approximately 21,500 cubic yards (cy) of material from
approximately 4 acres of sub-bottomn to accommodate reasonably anticipated future
navigational needs, and because a cap could not be placed in these areas without

constraining current and potential future navigation needs.

Thin-Layer Capping—Placement of a 6- to 12-inch thin layer cap of clean sandy material
_.over the problem sediments. The thin layer cap was estimated in the DAR to be practical

for approximately 27 acres.

: ""Mounding-——Where thin capping was found not to be practical, mounds of clean material
would be placed. The mounding areas represented a minimum of 0.98 acres, with the
»"potential to place mounds on up to 20 acres should the thin capping be found not to be

“effective.

Natural Recovery—Natural recovery (no construction action) in areas where neither capping
or mounding is considered feasible.

Prior to remediation in 2000/2001, no sedimeqt remediation activities had occurred in Ward
Cove. Some maintenance dredging operations had been conducted near the main dock and
mill log lift operation in accordance with U.S. Army Corps of Engineers (Corps) permits.
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3. ENVIRONMENTAL SETTING

The Ward Cove Sediment Remediation Project AOC encompasses approximately 80 acres,
with approximately 28 acres selected in the DTSR (Exponent 1999) for remediation and the
remainder designated as natural recovery areas (Appendix A, Figure A-6). The surrounding
upland area adjacent to the project site includes the former sites of KPC and Ketchikan
Sawmili, which were located on the north shoreline. GFP’s green veneer mill, which is also
located on the north shoreline, began operation in January 2001. A cannery operates on the
south shoreline near the mouth of Ward Cove.

3.1 CURRENT ONSITE ACTIVITIES

GFP is currently producing veneer, wood chips and hog fuel in the upland area adjacent to
Ward Cove. Activities in the upland area include log relocation, log dewatering, and log
storage. GFP’s main dock, which measures approximately 820 feet in length and extends
from the near head of the bay along the northwestern shore, provides a berthing area for
barges being loaded with wood chips and hog fuel. A smaller floating dock, just north of
the fixed main dock, provides access to smaller boats and tugs. Activities in Ward Cove
include log raft relocation and log storage.

3.2 PHYSICAL CHARACTERISTICS OF WARD COVE

3.2.1 Bathymetric and Geophysical Information

Bathymetric and geophysical surveys to characterize the major physical feéturcs of Ward
Cove were conducted in May 1997 (Exponent 1999). The surveys included measurement of
three kinds of information: precision bathymetry (i.e., depth distributions), physical
characteristics of surface sediments (i.e., side-scan sonar), and characteristics of subsurface
sediments (i.e., subbottom profiling and seismic reflections). In addition, video ground-
truthing was performed during the geophysical survey to verify the results of the side-scan
sonar and subbottom profiling data. |

Depths in the AOC range from -10 feet below mean lower low water (MLLW) at the head
of Ward Cove (i.e., the northeast portion of the Cove) to -150 feet below MLLW near the
mouth (i.e., the southern portion of the Cove, near the opening to Tongass Narrows).

GAWPRZ33IN13717.00C = 7/5/0 3-1
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The side-scan sonar data provided information on the distribution of surface logs on the
seafloor. The concentration of surface logs varied from more than 500 per 2.5 acres in the
center of the Cove) to fewer than 100 per 2.5 acres (near the mouth of the Cove). The total
number of surface logs in Ward Cove was estimated to be approximately 16,000 (Exponent
1999). Evidence from underwater video data indicates that there are multiple layers of logs
in the area of highest concentration (i.e., in the center of the Cove). The side-scan sonar
data also snggest that there may be numerous partially buried logs in the high concentration
areas. The only surficial features, other than logs, are some exposed bedrock at various
locations in Ward Cove and a mound located offshore of the cannery. The shoreline of
Ward Cove is mostly rocky (i.e., basalt) and relatively steep. Imported shot rock has been
placed on portions of the exposed northern shoreline and under the main dock for slope
protection.

3.2.2 Meteorology

- The Ketchikan area has a maritime climate, characterized by relatively mild, wet conditions.
‘The average minimum/maximum January and July temperatures are 29/39°F and 51/65°F,
respectively. Ketchikan is one of the wettest locations in the United States, receiving

- approximately 151 inches of precipitation annually. Actual evapotranspiration is

- -approximately 24 inches per year. Winds from the southeast predominate in the Ketchikan
area. This direction results from the presence of low pressure cells to the northwest, which
draw air in over the Ketchikan area from the Gulf of Alaska and funnel it through the
Tongass Narrows.

3.2.3 Surface Water Hydrology

3.2.3.1 Upland Sources of Surface Water

Ward Creek is the primary source of fresh water to Ward Cove. Ward Creek, which drops
quickly from the nearby mountains to the head of the Cove, is located at the east end of
Ward Cove. Prior to entering the Cove, the creek drains or flows through three small lakes
(Lake Perseverance, Connell Lake, and Ward Lake). Discharges from Ward Creek vary
widely and respond relatively quickly to the large amount of rainfall that occurs in the
region. The lower reach of Ward Creek is tidally influenced. The average flow velocity in
the lower portion of the creek is approximately 0.27 feet per second (ft/s). A small stream
(Walsh Creek) flows into Ward Cove along its southeast shoreline. An intermittent stream
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originates on Dawson Point and discharges into Ward Cove. No perennial streams flow
within the boundaries of the pulp mill area.

Stormwater runoff from the pulp mill is another source of surface water to Ward Cove.
Runoff from most areas of the pulp mill is collected and treated in oil-water separators prior
to discharge to Ward Cove.

3.2.3.2 Tidal Currents in Ward Cove

The two principal influences on hydraulic transport in Ward Cove are the introduction of
fresh water near the head of the Cove and the influence of tidal currents. The introduction
of fresh water produces a stratified flow, with net outflow from the inner Cove in the surface
water and a net inflow to the inner Cove in the bottom water. Modeling of tidal currents
indicates the presence of a counterclockwise circulation in the outer Cove, with net inflow
near the southern shoreline and net outflow near the northern shoreline (Exponent 1999).
As a consequence, surface water throughout in the Cove is expected to move toward the

- mouth of the Cove along the northern shoreline. B

ﬁased on historical data, the tides in Ward Cove range an average of 13.3 feet with a mean

fide height of 8.1 feet MLLW. The average MHHW elevation mark in the Cove is 15.7 feet

[y

sy

3.3 WARD COVE SEDIMENT REMEDIATION PROJECT INVESTIGATION

Field studies performed during the Ward Cove sediment remediation project were
conducted in two phases. Field studies for Phase 1 were performed in 1996 and included
surface sediment characterization (both chemistry and toxicity) and initial assessment of
subsuiface sediments (based on historical data). Field studies for Phase 2 were performed in
1997 and included additional characterization of surface sediments (both chemistry and
toxicity), chemical characterization of subsurface sediments, specialized toxicity testing,
sediment accumulation rate measurements, and bulk characterization of subsurface sediment
to support an engineering assessment of disposal options.

As part of Phase 2, subsurface sediment samples (i.e., sediment cores) were collected from
16 stations in Ward Cove for sediment column characterization and from 2 stations for
sediment accumulation testing. Characterization of the subsurface sediment samples

established the vertical extent of sediment contamination, wood debris, and other distinet
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sediment horizons and determined the bulk chemical and physical properties of sediments
near the KPC facility. Sediments in Ward Cove can be divided into two primary
classifications: a surface horizon of non-native organic-rich material and a subsurface
horizon of native clay. The upper organic-rich material ranges in thickness from undetected
to greater than 10 feet, with a typical thickness of about 4 feet. The thickness of the upper
organic sediment layer decreased near the mouth of the Cove. The upper organic sediment
layer generally consists of a watery, black, flocculent material with a strong sulfide odor.
‘The upper organic zone also contains varying amounts of wood debris (e.g., wood chips,
bark), with a higher percentage of wood present in cores collected near the KPC docks. It
was determined that sulfide, ammonia, and possibly 4-methylphenol were likely the primary
causative agents associated with sediment toxicity in the upper organic zone (Exponent
1999). The lower native sediments consist of olive-green to gray silty clays and clayey silts
with imbedded roots, shells, and schist fragments. In addition, coarser sandy material was
found at the head of Ward Cove near the mouth of Ward Creek.

3.4 WARD COVE SEDIMENT REMEDIATION CONSTRUCTION ACTIVITIES

3.4.1 Tides

During the duration of the construction activities, estimated tides followed historical
averages (see Section 3.2.3.2), with a mean tidal range and height of 12.8 feet and 8.4 feet,
respectively. During construction activities, the highest tide (19.4 feet MLLW) and lowest
tide (-4.2 feet MLLLW) occurred on January 10, 2001, providing a maximum tidal range
during the project of 23.6 feet. Estimated tide data accumulated during constructlon
activities are provided in Appendix H-3.

3.4.2 Water Quality

Water quality monitoring of all in-water activities associated with construction activities
was conducted on a daily basis. A brief summary of the results is found in Section 7, and
detailed information on water quality monitoring during construction activities is presented
in the Ketchikan Pulp Company Ward Cove Remediation Project Final Water Quality |
Monitoring Report (Foster Wheeler Environmental 2001).
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3.4.3 Meteorology

Historically, weather conditions during winter months in Ketchikan are typically windy and
rainy, with temperatures ranging between 28° and 45°F. During the construction period,
temperature and precipitation measured in Ward Cove fell outside the historical range. In
contrast, wind speed and direction averages were within historical normal limits. Historical
and project climate data are provided in Appendices H1 and H2.

3.4.3.1 Temperature

During construction activities, temperatures of 21° to 49°F extended slightly outside the
typical range for winter months in Ketchikan. The minimum and maximum daily
temperatures were measured as 21°F on December 15, 2000, and 49°F on November 22,
2000, respectively. Maximum temperature values for each month during construction
activities exceeded the normal maximum temperatures. The most dramatic difference was
noted in January, when the maximum daily temperature of 49°F exceeded the historical -

maximum by 9°F. In addition, minimum temperature values for each month except January

';fe]] below historical values by 3° to 10°F.

3.4.3.2 Precipitation

"During the winter months in Ketchikan, total precipitation generally averages 17 inches in

November, 15 inches in December, and 13 inches in January and February. During
construction activities, total precipitation in November and January exceeded historical
averages by I inch and 6 inches, respectively; while in December and February,
precipitation totals were 4 inches below typical values. The maximum daily rainfall
measured during the project was 4.2 inches on November 22, 2000. |

3.43.3 Wind Speed and Direction

High winds are common during the winter months in Ketchikan; however, no major
construction delays resulted from high winds. Wind speeds averaged between 6 to 7 miles
per hour (mph) for each month, with directions predominantly from the south and
southwest. On several days, however, sustained wind speeds of more than 40 mph and gusts
greater than 60 mph were encountered.
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4. PREVIOUS INVESTIGATIONS

Environmental studies have been conducted in Ward Cove since 1951. The earliest studies
focused on tests performed on the water column, plankton, and benthic macroinvertebrates,
with observed environmental effects potentially associated with the KPC facility as early as
1955. The first studies performed on the sediment in Ward Cove were completed in 1974.
Affiliation with the KPC mill site and sediment toxicity was confirmed in a study of the
spatial distributions of toxicity performed in 1994 and 1995 (ENSR 1995). Table 4-1
provides a summary of the historical investigations conducted in Ward Cove and vicinity.

Table 4-1. Summary of Historical Investigations Conducted in Ward Cove and Vicinity

Date Summary of Study Reference

1951-1952 Water column, plankton, and benthic AWPCB (1953)
macreinvertebrate data collected to characterize
baseline conditions in the Cove

1955-1957 Water column data were collected; fish and clam AWPCB (1957)
mortality observed
1965 ‘Water quality data were collected; low dissolved FWPCA (1965)

oxygen (DO) levels were found in near surface ad
near-bottom waters

1968-1969 Water quality, mussels and benthic macroinvertebrate  FWQA (1970)
data were collected; low DO levels and impacts to
intertidal mussels and benthic macroinvertebrates were
found

1974 ‘Water quality, sediment chemistry, and polychaete U.S. EPA (1975)
data were collected; low DO levels and improvements
in polychaete abundances were found

1988 Sediment chemistry and toxicity data were collected;  Jones & Stokes and
high sulfide content and oxygen demand may pose a Kinnetic (1989)
greater risk to biota than metals

1992 Sediment chemistry, toxicity data, and benthic EVS (1992)
macroinvertebrate assemblage data were collected;
total organic carbon (TOC) concentrations increased
near the KPC facility; toxicity test results declined
near the KPC facility; benthic macroinvertebrate
assemblages in the Cove were consistent with areas
with high organic enrichment
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" Table 4-1.

July 2001

Summary of Historical Investigations Conducted in Ward Cove and Vicinity

(Continued)

Date

Summary of Study

Reference

1994-1995

1995

1995

1996-1997

1997

1999

Sediment chemistry and toxicity data were collected;
spatial distributions of sediment chemicals, organic
material, and sediment toxicity were related to the
KPC facility

Clams and mussel tissue data were collected; dioxins
and furans were analyzed

Mussel tissue data and clam bioassay data were
collected; dioxins and furans were analyzed

Sediment chemistry and toxicity data and sediment
physical characteristic data were collected; sulfide,
ammonia, and 4-methylphenol were primary causative
agents assoclated with sediment toxicity; select
engineering properties were evaluated to support
remedy selection '

An expanded site investigation was performed to
provide EPA with information to determine whether
the site was eligible for placement on the National
Priorities List based on the Hazard Ranking System.

In situ shear testing, boring/sediment sampling, and
bulk sediment collection for column dewatering
testing were performed in Ward Cove to support
remedy selection

ENSR (1995b)

ENSR (1995a)

EVS (1996)

Exponent (1999)

E&E (1998)

Exponent and
Hartman Consulting
Corp. (2000)

The most extensive investigations pertaining to the sediments in Ward Cove were conducted
in 1996 and 1997 (Exponent 1999). Surface and subsurface sediment samples were taken at
various locations throughout Ward Cove and at two locations in Moser Bay (as a reference

area). The goal of this investigation was to analyze both vertical and horizontal presence

and concentrations of CoPCs, and to further determine the relationship between the CoPCs
and the KPC mill site. The data from Ward Cove indicated that there was a direct
relationship with sulfide, ammonia, and 4-methylphenol and the KPC mill site.
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5. REMEDIATION ACTIVITIES

5.1 OBJECTIVES AND STRATEGY
Major tasks of the remedial construction included the following:

As described in the DTSR (Exponent 1999) and DAR (Exponent and Hartman 2000b), the
Ward Cove remedial action objectives (RAQOs) are to:

* Reduce the sediment toxicity of surface sediments

¢ Enhance recolonization of surface sediments to support a healthy marine benthic
infaunal community with multiple taxonomic groups.

The scope of the remedial action construction, which includes the following activities, is
described in detail in the DAR (Exponent and Hartman 2000b):

¢ Remove logs and associated debris in areas to be dredged

» Dredge the deep draft berth area, the shallow draft berth area, and the polycyclic
aromatic hydrocarbon (PAH) area, with upland disposal of dredged material

» Place a thin-layer cap where achievable

e Place mound material where achievable when thin-layer capping was not achievable.

The following documents and plans were used to define construction elements and
performance criteria for construction implementation:

» Design Analysis Report (Exponent and Hartman 2000b)

¢ Performance Standard Verification Plan (Exponent and Hartman 2000c)

¢ Construction Plan and Specification (Exponent and Hartman 2000d)

» Construction Quality Assurance Plan (PN&D, Exponent and Hartman 2000)
* Remedial Action Work Plan (Foster Wheeler Environmental 2000)

» Quality Assurance Project Plan (Appendix A of RAWP) (Foster Wheeler
Environmental 2000).
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As defined in the DTSR and the DAR, no action was to be taken in some areas within the
AOC based on one or a combination of the following factors: thick deposits of soft surface

sediments, water depths in excess of 120 feet, steep slopes, or a high density of logs. Plan

and section view details of the remedial design are shown in the Contract Drawings and

further defined by the Contract Plans. Some field modifications to the remedial design were

made over the course of remedial construction to accommodate contractor construction

methods and schedule, and changes in existing conditions. A summary of the construction

activities completed over the course of the Ward Cove Remediation Project is provided in

this section, with a chronology of events presented in Section 5.2.

5.2 CHRONOLOGY OF EVENTS

"Table 5-1 provides a chronological sumnmary of construction activities at Ward Cove.

Table 5-1. Ward Cove Remediation Project Construction Chronology

Primary Activity

Date(s)

Mobilization
Coordination and Construction of Dewatering Site
Side Scan Survey of Log and Debris Removal Area
Installation of Tide Gauge near Dock Shack
Log, Debris, and Pile Removal

Approach Channel

D1,D2, D3, and PAH Area
Grind Logs into Chips
Offsite Log Chip Disposal
Deck Remaval
Consent Decree Signed
EPA Approved Remedial Action Work Plan
Dredging
Pre-Dredge Hydrographic Surveys of D1, D2, D3
PAH Area
D3
D1
D2
High Spot Removal in DI, D2, and D3
Progress Hydrographic Surveys
Post-Dredge Hydrographic Surveys
Quality Control—Double End Area Volume
Calculations

10/2 through 11/7/00
10/30 through 11/10/00
11/2 and 11/14/00

11/4

11/8, 11/11, 11/14, 11/17, and
11/18/00 '
11/16 through 11/18/00

12/13 through 12/20/00

3/5 through 3/6/01

11/12 through 11/13/00
11/20/00

11/21/00

11/16 and 11/18/00

11/13 through 11/15/00

11/21 through 12/2/00

12/4 through 12/14/00 and 1/1/01
12/14 through 1/11/01

1/11 through 1/12/01, and 1/16/01
11/24/00 through 1/12/01

1/10 through 1/13/01

1/5/01 through 1/30/01
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Table 5-1 Ward Cove Remediation Project Construction Chronology (Continued)

Primary Activity

Date(s)

Existing Sediment Sampling and Characterization
Christmas/New Years Shutdown
Test Capping
A8
B3
A7
B2
Ad
A6
M1
Performance Standard Verification Sampling
Production Capping
PAH
M1
AB
D2
""" B4
D3
AT
B2
B3
A6
A5
Bi
Al
A2
A3
Ad
Performance Standard Verification Sampling
Water Quality Monitoring
Daily Reporis
Weekly Reports
Weekly Safety Inspections
Monthly Safety Inspections
Sediment Dewatering
Demobilization
Triangulated hkregular Network Calculations for
Dredge Volume Removed

12/5 through 12/6/00.
12/16/00 through 1/3/01

1/22 through 1/23/01
1/23 through 1/24/01
1/24 and 1/26/01
1/25/01

1/27/01

1/31/01

1/31/01

1/23 through 2/1/01

1/23/01

1/31 through 2/1/01 and 2/3/01
2/1 through 2/3/01

2/3 and 2/13/01

2/3 through 2/7/01

2/3 through 2/5/01
2/5,2/7, 2/12, and 2/13/01
2/5, 2/8, and 2/22/01

2/5 '

2/6 and 2/9/01

2/14 through 2/16/01

2/17 through 2/18/01

2/19 through 2/20/01
2/20/01

2/20 through 2/22

2/22 through 2/24/01

2/2 through 2/24/01
11/4/00 through 2/24/01°
1/1/00 through 3/1/01
11/6/00 through 2/25/01
Weekly

Monthly

11/27/00 through Summer 2001
2/25 through 3/1/01
3/7/01
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5.3 DIKE CONSTRUCTION/DEWATERING AREA

To provide adequate capacity for dewatering of dredged material on site, the KPC
dewatering and temporary disposal, located adjacent to and east of the mouth of Ward
Creek, was cleared of equipment, graded, and retaining dikes were built. Construction of
the dewatering area began on October 30, 2000. Approximately 4,000 cy of shot rock fill
was delivered to the site from South Coast’s Ketchikan quarry and placed to form a
retaining dike around the perimeter of the dewatering site. Two temporary breasting piles
were driven near the MLLW line adjacent to the dewatering site. Filled barges containing
logs and dredged material from the deep and shallow draft berthing areas were moored
alongside the breasting piles. A Lima 2400 crane outfitted with an 8-cy Cable Arm
rehandling bucket was used for dredged material rehandling into the dewatering area.
Dredged material from the Ward Cove Remediation Project were stockpiled in the
dewatering area and then transported to the KPC upland landfill on June 3, 2001.

54 LOG REMOVAL

The first phase of in-water work completed was the removal of logs and associated debris in
the shallow draft and deep draft berth areas and the shallow draft access channel. The
dredge and attendant plant used to complete the log removal operations was the same
equipment used to complete the dredging and capping activities for the Ward Cove project.

The following equipment was mobilized to the site and used to perform all in-water work
activities associated with the Ward Cove Remediation Project, including log removal,

.dredging, and capping.

Derrick Barge “Miller 205” 192 feet x 48 feet x 10 feet
Manitowoc 4000 Crane
4-point mooring system
Spuds
6-cy Cable Arm environmental bucket
8-cy Cable Arm material rehandling bucket
5-cy clamshell digging bucket
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4-tine timber tongs
WINOPS Dredge Positioning System

Material Barge Sunny Point Deck Barge with watertight steel fence 180 feet x 50 feet

x 12 feet

Material Barge KFP-1 Deck Barge with watertight steel fence 175 feet x 45 feet
x 10 feet

Tug RV Day 67-foot long — 1060 HP

Tug Buggy 42-foot long — 350 HP

Lima 2400 Crane Track mounted

8-cy Cable Arm rehandling bucket

The “Miller 205” derrick barge was equipped with a four-tine log grapple for log removal
operations. The dredge began with log removal activities at the eastern end of the barge
access channel on November 8, 2000, and proceeded in a general northerly direction. Once
thie shallow draft barge access was completed, log removal continued in areas D1, D2, _and
D3. The pre-log removal side-scan sonar survey was evaluated and log locations and
densities were entered into the WINOPS dredge positioning system for use by operators to
locate individual logs or log piles.

5.5 DREDGING

Dredging of the PAH area and deep and shallow barge berthing areas was accomplished
using the “Miller 205” derrick barge with the Manitowoc 4000 crane, and various buckets,
as described in Sections 5.5.1 and 5.5.2. No dredging of the shallow draft approach channel
was required.

All dredging was performed between November 13, 2000, and January 16, 2001, and
completed prior to the in-water work closure date of March 15, 2001.

53.5.1 PAH Area

PAHs are not chemicals of concern for Ward Cove, and the concentrations, constituents,
and physical extent of the PAHs have not been quantified (EPA 2000b). The PAH area was
located at the northeast corner of the Main Dock. On November 12 and 13, 2000, a fixed
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service crane and supporting pilings were removed to provide better access to the PAH area.
On November 13, 2000, PAH dredging was initiated. Because of the need to penetrate
surface debris, stiffer sediments, and slope protection, PAH dredging was accomplished
using a 5-cy heavy digging bucket. Dredged materials from the PAH area, including some
pilings, metal debris and wire, organic wood waste, and shot rock slope protection were
placed in 15 to 20-cy end-dump trucks located on a deck barge fleeted alongside the dredge.
The barge and the trucks were sealed to contain any spillage of the PAH contaminated
material. The location of the PAH area was defined by EPA and Foster Wheeler
Environmental site personnel, with direction provided to the dredge operator for every grab.
In total, 141 cy of material was removed from the PAH area and placed into the trucks. It is
not known whether all sources of PAH have been removed from the PAH area. All
materials removed from the PAH area were transported by truck to and disposed of at the
KPC on-site landfill (ash cell), as approved by EPA. Residual oily water from the PAH
dredging was placed in drums and transported to the Alaska Ship and Dry Dock oil/water
separation/treatment facility, which is permitted to discharge to the City of Ketchikan sewer
system.

5.5.2 D1,D2, and D3 Areas

Based on the original dredge plan, the total maximum in siti volume of sediment to be
removed from the Ward Cove site was approximately 20,500 cy which included required
dredging plus 1 foot of overdepth. One foot of overdredge was allowed to account for
inaccuracies of the dredging operation.

Dredging was accomplished using the “Miller 205” derrick barge. Both the 6-cy Cable Arm
environmental bucket and the 5-cy digging buckets were used. The digging bucket was
used in areas where harder digging or debris were encountered. Dredge materials were
placed in one of two 1,500-cy sealed material barges and moved to the dewatering site
where the dredged material was rehandled into the dewatering site by a Lima 2400 crane
located on shore. Dip tanks were fabricated in the barges in anticipation of bucket washing
prior to start of each new grab. However, due to the lack of water quality exceedances, the

* dip tanks were not necessary. The dredged material was dewatered over the spring and
summer months and transported to the disposal site.

Dredge positioning was accomplished using the WINOPS dredge positioning and guidance
software. The WINOPS system made use of three differential global positioning system
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(DGPS) receivers. One receiver, located at the top of the derrick, provided the center
positioning of the dredge bucket. Two fixed receivers, one near the starboard center spud
and one near the center aft, provided the barge position and heading. The WINOPS
software provided a display of the dredge and bucket positions, with the dredge plan
displayed on both dredge operator’s and deck engineer’s monitors, whereby the dredge was
moved and positioned over the dredge areas. The dredge advanced into the dredge cut by
means of tug assist and was held in place by two spuds located on either side of the barge.
Vertical control of dredging was achieved by a marked line system. The WINOPS system
included a means of determining vertical bucket position. This system was not used due to
inaccuracy and inconsistency. Better vertical control was achieved with the conventional
marked line system, whereby the operator viewed line markings on the closing wire and,
with adjustment for tides as provided by the automatic tide gauge, could ascertain the depth
of the bucket lip in relation to the desired dredge depth.

Periodically and after the DGPS system went offline, the DGPS system onboard the dl_fedge
was checked against a point with known coordinates to confirm horizontal control.
Similarly, periodic checks of the vertical position of the bucket lip were made to confirm
that the operator could accurately control dredging depth.

.. Bathymetric progress surveys were conducted daily to provide the site construction
~. managers, Quality Assurance Officer (QAQ), and dredge operators with data describing

recently dredged areas and to ensure that dredge grade had been achieved and that
overdredging was being kept to a minimum. These progress surveys were made available to
the dredge crew to modify dredging control and, as directed by Foster Wheeler
Environmental, to identify and return to high spots that required further dredging.

Once dredging in the PAH area was completed, and pilings in the dredge areas were
removed, navigation dredging activities were initiated in area D3 on November 21, 2000, In
total, and based on the original project design, approximately 20,500 cy of material was to
be excavated from within the navigation dredge areas D1, D2, and D3, including allowable
overdredge, unless material such as rock was encountered.

In the -14-foot dredge area (D3 area), the dredge operators used a 6-cy Cable Arm
environmental clamshell bucket with horizontal and vertical control provided by the
WINOPS dredge positioning and guidance software in an effort to achieve accurate and
level dredge cuts. Some logs and harder digging material were encountered. This harder
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digging material also consisted of some recently placed shot-rock fill used for the GFP fill
project. Because of this change in conditions, a field change request (FCR) was submitted
and approved that reduced the length of the D3 area by 20 feet from the north and provided
a radius for the north comer of the area. The details of this change are described further in
FCR-06 (Appendix B). Some dredging of area D3 beyond the allowable overdredge line
occurred because of difficulties with vertical input to WINOPS. Progress surveys also
revealed the presence of high spots in a few locations, and the contractor returned to these
high spots and dredged to grade. During final high spot dredging, the contractor
encountered an undiggable submerged object. Divers, hired by KPC, determined the object
was the remains of a 16-pile dolphin, with top elevation at approximately -8 feet MLLW.
The divers cut off the underwater pilings to below -14 feet MLLW. One pile, embedded in
dense material, was cut at approximately -13.5 feet MLLW.

In all but one area of approximately 10 feet by 40 feet located near the northwest corner of
D3, organic material remained on the surface of the dredge area. All of the D3 area received
thin capping.

Once area D3 was completed, the dredge was moved to the southern end of area D1, where
dredging continued. After completion of area D1, the dredge moved into area D2. Some
adjustments to both the D1 and D2 dredge plan were made via FCRs to accommodate

- changes in conditions. . These.changes included moving the toe of the dredge slope
shoreward to 20 feet from the dock face in area D2 (FCR-11), and to 40 feet in area D1
(FECR-07).

In accordance with FCRs -07, -09, and -10 (Appendix B), area D1 was dredged to -44 feet
MLLW (plus 1 foot allowable overdredge) where organic material was encountered, and to
-40 feet MLLW (plus 1 foot allowable overdredge) where native sediment or rock (non-
organic material) was encountered. Progress surveys revealed the presence of high spots in
a few locations, and the contractor returned to these high spots and dredged to grade. Some
hardpan and/or rock were encountered and was undiggable in one area located about 1/3 the
distance into the area from the north and 110-foot offset from the dock face. Other than this
one undiggable high spot, the entire D1 area was dredged to the required grade. Along
some of the slope toe and slope itself, shot-rock was encountered up to 2 to 3 feet above
grade and was not removed once encountered to prevent slope instability.
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In accordance with FCR-11, area D2 was dredged to -37 feet MLLW (plus 1 foot allowable
overdredge). Progress surveys revealed the presence of high spots in a few locations, and
the contractor returned to these high spots and dredged to grade. As in area D1, along some
of the slope toe and slope itself, shot rock was encountered up to 2 to 3 feet above grade and
was not removed. The largest of these high spots, at about elevation 34 feet MLLW, is
located approximately 7/8 of the distance into area D2 from the north and 30 feet offset
from the dock face. Along the north toe of the 1V:4H slope transition between the D2 berth
area and the M1 mounding area, some sloughing occurred in the later stages of dredging.

Dredging of areas D1, D2, and D3 was accomplished between November 21, 2000, and
January 16, 2001. In total, dredging of areas D1, D2, and D3 was accomplished over 28
actual dredge days. Generally, a 10-hour-per-day, 6-day-per-week work schedule was
adhered to. Seventeen (17) dredge days were single shift days, and eleven (11) dredge days
were double shift days.

All dredging work in areas D1, D2, and D3 was completed in accordance with projectrh
contract plans and specifications and applicable FCRs. The contractor completed final post-
dredge surveys of the dredge areas on January 19, 2001 (Appendix D2). In total, .73 acres
were dredged in Area D1, .81 acres were dredged in Area D2, and 1.25 acres were dredged
in Area D3.

'f‘he final dredge pay volumes and total volumes based on composite method using land
development (Softdesk) software are presented in Table 5-2.

Table 5-2. Final Dredge Volumes

Pay Volume (cy) Total Volume (cy)
Area D1 3198 3528
AreaD2 3647 5894
Area D3 1586 2443
Subtotal 8431 11865
Total ¥ 8701

1/ Total pay volume including field changes to dredge area boundaries and depths.
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5.6 TEST CAPPING/MOUNDING

The largest in-water work activity accomplished as part of the Ward Cove Remediation
Project was the thin capping of more than 26 acres of subtidal area in the AOC. Thin
capping was accomplished using the “Miller 205” derrick barge with an 8-cy Cable Arm
rehandling bucket. EPA-approved capping materials, including both fine-medium clean
sand and course sand as defined by the contract documents, was delivered to the site on
10,000-ton deck barges from the Construction Aggregates, Ltd., quarry near Victoria,
British Columbia. The capping material was offloaded using an unloader and conveyor
system to the sand stockpiling area located on the eastern shoreline of Ward Cove, across
from the mill. Material to be placed in the design test areas and acceptance areas was placed
on one of two 1,500-cy sealed material deck barges and, when full, transported by tug to be
fleeted alongside the derrick barge.

In accordance with the contract plans, capping design tests were conducted prior to
production capping to develop a capping placement methodology that would best meet the
performance requirement of the Performance Standard Verification Plan (PSVP) (Exponent
and Hartman 2000c). The contractor was required to first attempt cap placement with a
mechanical dredge equipped with a clamshell bucket. Between January 17 and 22, 2001,
the contractor performed system modifications and developed a capping plan to meet the

- performance standard verification (PSV) requirements of the capping/mounding activities.

Nominal 1/3-acre design test areas were delineated in each of the acceptance areas and
agreed to by all parties. These approved design test areas were entered into the WINOPS
guidance system and a capping pattern developed by the subcontractor that would provide
the operator with a plan showing all required individual bucket “swaths.” Each bucket
discharge would provide for a minimum 6-inch-thick cap over the swath. After the first
day’s trial capping in the AB design test area, it was determined that the capping bucket
would require medification by welding baffle plates inside the bucket to provide for a
consistent grab volume (5.5 cy). It was also determined that the bucket opening chains were
not long enough to provide the required force necessary to open the bucket when full of wet
capping material. Based on input from the bucket manufacturer, Cable Arm, Inc., the
opening chains were lengthened. These modifications served to provide a consistent means
of acquiring a uniform volume of approximately 5.5 cy per bucket grab. The WINOPS
system was used by the contractor to develop a capping plan that incorporated the
operational parameters of 24-foot barge sets, with 6 to 9 bucket swaths per set, and
individual cap discharge swaths of 38 feet by 8 feet. The plan, shown on both onboard
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WINOPS monitors, provided the operator and deck engineer the precise locations of where
the derrick barge was to advance to in order to continue thin capping, adjacent to a
completed set, and within the design test/acceptance area.

The above described capping method was tested in design test areas A8, B3, A7, B2, A4,
A6, and M1, respectively. As described in Section 6, the thin capping method, which
provided 6-inch capping thickness, was successful in meeting the PSVP standard in all areas
tested, and allowance was given by the EPA to forego additional design tests and proceed
with production capping. No testing of an additional 3-inch cap was necessary, nor was
mounding. A 10-cy skip box was fabricated and staged on the derrick barge as the
alternative capping method, but also was not required as the original 6-inch thin capping
method proved successful.

5.6.1 A Areas

A areas were identified as having adequate bearing capacity to support a cap where thin
capping was the preferred method of remediation. If the 6-inch thin cap did not prove’
successful, an additional 3 inches of capping material was to be placed. If with this .
additional 3 inches the thin cap still did not meet the performance standard, mounding
and/or capping by an alternative method would be tested. Design tests over 1/3-acre '
subareas of acceptance areas A8, A7, A4, and A6 were accomplished using the clamshell
bucket thin capping method. This remediation method was found to be successful.

5.6.2 B Areas

B areas were 1dentified as having adequate bearing capacity to support a cap, where thin
capping was the preferred method of remediation. If the 6-inch thin cap did not prove
successful, however, the B areas would not be capped with an additional 3 inches of capping
material, nor would mounding or alternative means of capping be tested. B areas that did not
pass performance standard verification with the initial 6-inch thin cap would be defined as
natural recovery areas. Design tests over 1/3-acre subareas of acceptance areas B3 and B2
were accomplished using the clamshell bucket thin capping method. This remediation
method was found to be successful.
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5.6.3 M Areas

One M area, M1, was defined in the contract documents. The M area was identified as
having low bearing capacity and probably not capable of supporting a cap. Mounding was
the selected method of remediation. As the thin cap design tests had proven very successful
early in the design testing activities, it was decided to try thin capping over the M1 area.
This effort was successful.

5.7 PRODUCTION CAPPING/MOUNDING

Once design tests in areas A8, B3, A7, B2, A4, A6, and M1 were completed and found to be
successful, capping operations shifted into production mode. Thin capping was
accomplished over 15 acceptance areas, as described below. Approximately 23,307 cy of
thin cap sand material was uniformly distributed over the acceptance areas requiring thin
cap material. Of this volume, approximately 1,952 cy was the coarser thin cap material (3-
inch minus}), which was placed uniformly over acceptance areas D3 and B4 to provide
additional scour protection due to anticipated shallow draft vessel usage. Approximately
688 cy of thin cap sand material was placed in error outside the designated capping areas,
between D2 and A4, west of B2 and A7. The total volume of thin cap material placed was
approximately 23,995 cy.

- For all production capping, the “Miller 205” derrick barge was used with the modified 8-cy
(5.5 cy) Cable Arm rehandling bucket and WINOPS dredge positioning system. The
WINOPS system was used to plan, locate, place, and record the capping discharge location
of all buckets over the acceptance area targets.

The derrick barge was moved into an acceptance area by means of tug assist. Once in the
acceptance area, the derrick barge advanced into a capping lane and shifted between lanes
by means of tug assist or four-point anchor and wire system. To maintain position over a set
area, either the two spuds were used in water depths generally not exceeding 50 feet or in
deeper waters the four-point anchor and wire system was used. Once the anchor and wire
systemn was optimized for site conditions, the system provided the most efficient means of
derrick barge advance. Two forward and two stern anchors were set away from the derrick -
barge. In general, crossing the two forward wires and the two stern wires provided better
anchor forces in response to site currents. The anchor wires precluded the deployment of
the bucket beneath the water surface in much of the capping set area. Where the bucket was

not encumbered by the anchor wires, it was found that placement of the capping material at
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the surface, with a partially saturated bucket load, provided the most efficient and effective
means of thin capping. When a set area, generally consisting of six to nine bucket swaths,
was completed, the derrick barge was advanced 24 feet to the next set area and positioned
using either the anchor and wires or spuds, depending on water depth. Production increased
over the course of production capping, as the equipment was optimized and the crew
became better experienced. Unusually calm weather also assisted in providing good

capping production.

To confirm that all capping areas were thin capped successfully, Foster Wheeler
Environmental performed confirmatory performance standard verification sampling in
acceptance areas by means of modified 0.1-m” van Veen shallow grab sampler, diver push
cores, and underwater video. Performance standard verification sampling results were
forwarded to EPA via the weekly Quality Assurance Inspection Reports, and are described
in greater detail in Section 6 of this report. The performance standard verification sampling
showed the thin capping to be successful.

. 571 A Areas

- All A areas, including Al, A2, A3, A4, A5, A6, A7, and A8, were successfully thin cai)ped
with imported sand cap material. The as-built capping record for all acceptance areas,
.- including A areas, is shown in Appendix A.

5.7.2 B Areas

All B areas, including B1, B2, B3, and B4, were successfully thin capped with imported
sand cap material. Coarser thin cap material (3-inch minus) was placed uniformly over
acceptance area B4 to provide additional scour protection due to anticipated shallow draft
vessel usage. The as-built capping record for all acceptance areas, including B areas, is
shown in Appendix A.

5.7.3 M Areas

One M area, M1, was defined in the contract documents. The M1 area was identified as
having low bearing capacity and probably not being capable of supporting a cap. However,
as ali early thin capping was sampled and confirmed to be successful in areas with slightly
more anticipated bearing capacity, thin capping, and not mounding, was performed over the
MI area. This effort was successful.
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5.74 D Areas

Based on review of detailed records of materials encountered when dredging areas D1, D2,
and D3, the following areas were thin capped with 6 inches of cap material, according to the
contract specifications. '

In area D1, most of the slope along the dock face consists of shot rock used in shore
construction. There are also two rock pinnacles and scattered boulders that were
impenetrable with the digging bucket (Figure 5-1). The remaining surface is composed of a
mixture of shale, clay, and hard pan, but no organic material. Minimal organics were left on
the surface due to dredging equipment used, but the amount was not encugh to warrant thin-

capping.

Area D2 was dredged to -37 feet MLLW. Approximately 30,500 feet squared (0.7 acre) of
D2 was thin capped (Figure 5-2). The area capped was recorded as consisting of
intermittent organics with some rock. The area not capped was recorded as consisting
primarily of shot rock and other non-organic material. The 1V: 4H transition slope between
the D2 dredge area and the M1 area was not dredged, nor was it capped.

All of the D3 Area received a thin cap. In all but one approximate 10-foot by 40-foot area
(0.009 acre) located near the northeast corner of D3, organic material remained on the
surface of the dredge area (Figure 5-3). The rock in this comer is believed to be spill-over
from GFP construction activities in this area of the site, and was not intended to be capped.
However, the subcontractor inadvertently thin capped this corer of the area. Also, as
detailed in FCR-13, the GFP log lift maintenance dredging area encroaches onto the
northeast corner of area D3 and was thin capped. In total approximately 47,600 sq. ft. (1.07
acres) were thin capped. Only the courser thin capping material was placed in D3. This
capped area includes the dredge slope around the perimeter of the D3 dredge area, as much
of the slope was dredged.

5.7.5 Summary

In total, approximately 23,307 cy of thin cap material was uniformly distributed over the
acceptance areas requiring thin cap material. Of this volume, approximately 1,952 cy was
the coarser thin cap material (3-inch minus), which was placed uniformly over acceptance
areas D3 and B4 to provide additional scour protection due to anticipated shallow draft
vessel usage. A summary of the areas capped is provided in Table 5-3.
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Production capping was accomplished in 24 days between February 1, and February 24,
2001. The capping production averaged approximately 875 cy per day, or 45 to 55 cy per
hour. As the project progressed and the capping methods and operators were optimized,
capping production rates on the order of 80 cy/hr were achieved. Generally, a two shift per
day, 9-hour-per-shift, 6-day-per-week work schedule was adhered to. Five production
capping days were single shift days, and 19 dredge days were double shift days.

Table 5-3. Summary of Thin Capped Areas

Acceptance Area Area Thin Capped
Square Feet Acres
Al 60,200 1.38
A2 77,895 1.79
A3 93,256 2.14
Ad 142,240 3.27
As 132,149 3.03
A6 80,103 1.84
A7 92,583 2.13
AB 75,900 1.74
B1 61,883 1.42
B2 134,932 3.10
B3 27,688 0.64
B4 52,066 ' 1.20
D2 30,492 0.70
D3 47,600 1.07
M1 42,605 0.98
Total 1,151,592 2643

5.8 DISPOSAL OF LOG WOOD DEBRIS

Approximately 680 tons of logs were removed from areas D1, D2, and D3, and the shallow
draft barge access area during log removal operations. These logs were stockpiled adjacent to
the dewatering site and processed through a trailer-mounted tub grinder into wood chips. On
March 5 and 6, 2001, the wood chips were transported and disposed of at the Ketchikan
Landfill, as approved by EPA.
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5.9 DEWATERING AND DISPOSAL OF DREDGED MATERIAL

Dredged material from the deep and shallow draft berthing were rehandled into the
dewatering area using a Lima 2400 crane outfitted with an 8-cy Cable Arm rehandling
bucket. The dredged material from the Ward Cove Remediation Project remained
stockpiled in the dewatering area until adequate dewatering was achieved. The dredged
material was transported to the KPC-L-P upland landfill in spring 2001.

5.10 SUMMARY

In total, the Ward Cove Remediation Project completed dredging of a total of 2.79 acres, of
which 0.73 acres were dredged in Area D1, 0.81 acres were dredged in Area D2, and 1.25
acres were dredged in Area D3. The project also successfully completed thin capping of
26.43 acres, of which 1.77 acres were first dredged. Including area outside the designated
capping acceptance areas, a total of 29.78 acres were thin capped, representing an
approximate 14 percent spatial overplacement.

GAWP2330M3717.D0C = 7/5/01 5"' ]. 6



01:29:56 PM PDT

t \projecis\h3183002\dwg\FIG 5-1dwg 07/25/03

34400

AN
-~
I\JE-
5
a
X
A
L
4
v F

NOTES:

5. THE CDORDINATE S5YSTEM FDR THIS PROJECT HOLDS THE
ALASKA STATE PLANE COORDINATES, ZONE 1 (NAD 1883)
FOR USC&G TRISTATION "DECOY" 1951,

2. ELEVATIONS FOR THIS PROJECT 1S BASED ON KPC SECONDARY
TREATMENT VERTICAL DATUM.

J. HORIZONTAL POSITIONING WAS DETAINED USING AN ASTELH
DGPS RECEIVER AND HYPACK CUIDAMCE SOFTWARL.

4. TIDE ELEVATIONS WERE MOWITORED USING A HAZEN REMOTE
TIDE GAUGE SET ON SITE FOR THIS PROJECT.

5 POST-DREDGE SURVEY PERFORMED BY HUGHES & ASSOCIATES,
JANUARY 13, 2001

6 SOUNDINGS WERE TAKEN wiTH wWiTH AN ODOM MARK Il DUAL

LEGEND

NG CAPPING REOQURED
IN ENTIRE D1 AREA.
REFER TQ FIGURE A-3 FOR
CAPPING AREAS AS RECORDED
8Y wINOPS.

FINAL DESIGN DREDGE DEPTH
WAS —40 FEET MLLW (FER-B)
MINIMUM RAVMIGABLE DEPTH IS
—39.7 FEET MLEW FOR AREA D1.

NO CAPPING AREA -
NON ORGANIC SURFACE

ND CAPPING AREA -
STEEP SLOPE

NO CAPPING ARCA -
SHQT ROCK, HARD Pan

RO DATE REWSION ar CH ARPROVED
1 6- 26— AS~BUILT JEL ax wE
o _gan, 1 - - o e z | 17-17-m AS-BUILT Bk | a we
TAREE coa: e TR
"
L
s
L
[
"
A
17
4
/ o
S PSS NSRS AEEE ALY LI AT AL L AL ESL
3, i
, 5
— 38+00 s DOCK FACE
- z %
’__,_—‘-—-R/-\_H(_k__‘_ ~30 Mﬁ% L ~ —
ey Dt : = o — e : : Ty o
ST ‘—:‘Tﬂ"#‘n&"’%\#‘:‘_’ ﬁm N Jﬁ A ’-;;"."'ﬁ" % r : T s T e e R )
AT : ST e : i L T e e T n A
R e e o o P oo e et o NS i3 e
e e A AT : S I
- b , oo it e S 3 - 2
o7 12 Az g ; 37 g -
%“ ALLZ P : ﬁ’&'@%ﬁ,—"- A : X
N e e Led, s
L //‘j’ :
ALl a _-l.".... Waras TOE OF SLOPE (FER-7 AND FCA—tt1)
70D A e 5
G T :
A % SN g
: '}‘n’/-‘&,.'_’)\,- o (l
AL a

7

-

10 0 0 20 30
SCALE N FEET
HORIZONTAL SCALE

L]
~ RO
5 sk W
I aom ",
- -
L ”
" B Q«— :
" E \-.- -

WARD COVE SEDIMENT REMEDIATION
KETCHIKAN PULP COMPANY
KETCHIKAN, ALASKA

FIGURE 5-1
D1 CAPPING AREA

FOSTER WHEELER

AND HARTMAN CONSULTING CORPORATION

FREDUENCY ECHO SDUNDER AT 200 KHZ AND 2B KH2, D EDUGED SCALE: S HOTED AEPROVED DATE: 419,701
7. ALl SOUNDINGS WERE REDUCED 10 ELEVATIONS AND ARE RAWIN G R C BESICNED: b
W FEET ML W. HALFSIZE DRawn, _ALC
CHECKED: _BX ] ‘ ! 73




D1:31:20 PM POT

I \Projects\H3183002\dwg\FIGC 5-2.dwg 07/25/01

0QCK FACE

PRI R ey

o
L o

\ A
/ 7~
B
P
X
2
o~
\‘/"'
- / 4‘.
K bri .
X
NOTES:

1. THE COCROINATE 5YSTEM FOR THIS PROJECT HOLOS THE
ALASKA STATE PLANE COORDINATES, ZONE 1 {NAD 1983)
FQR USC&G TRISTATION “DECOY™ 1950

2, ELEVATIONS FOR THIS PROJECT IS BASECQ ON XFC SECONDARY
TREATMENT VERTICAL DATUM.

3. HORIZONTAL POSITIONING WAS OBTAINED USING AN ASTECH
OGPS RECEIVER AND HYRACK CGUIDANCE SOFTWARE.

4. TDE ELEVATIONS WERE MONITORED USING A HAZEN REMOTE
TIDE CAUGE SET ON SITE FOR THIS PROECT.
JAMUARY 13, 2001

5. SDUNDINGS WERE TAKEN WiITH WiTH AN COOM MARX 1| DUAL
FREQUENCY ECHO SOUNDER AT 200 KHZ AND 2B KHZ.

7. ALL SOUNDINGS WERE REDUCED TO ELEVATONS AND ARE
IN FEET M.LL.W.

3 POST-DREDGE SURVEY PERFORMED BY HUGHES & ASSOCIATES,

THIS REGON NOT DREDCED OR
CAPPED BECAUSE IT WAS
ALREADY AT FiNAL DESIGN
DREDGE DEFTH (FCR-11).

THIS AREA IS INCLUCED AS
PART OF THE MATURAL
RECOVEARY AREA.

CRGANIC SURFACE LAYER
RECUIRING CAPPING
0.7 ACRE (TOFAL).

AREFER TO FICURE A-J
FOR CAPPING
AREAS AS RECQRDED
a3Y WNOPS.

" FINAL DESIGN DREDGE
DEPTH WAS -37 FERT
MLLW {FCR—11}),
MINIMUM NAVIGADLE
DEPTH 15 -4 FEET
MLLW FOR AREA D2

LEGEND

ND CAPPING AREA -
NON ORGANIC SURFACE

NO CAFPING AREA -
STEEF SLOPE

NO CAPPING AREA -
ROCK AND SHOT ROCK

REQUIRED THIN CAR AREA

XK

DRAWING REDUCED
HALFSIZE

gt

=

il

;"’L"‘\_

3
B

A
R/\ -
e,

~4

h,

N

p ‘;I
‘I
2

AN

)

N B

NO CATE REWSION By H APPROVED
1 6-28-01 AS-BUILT JEL BK WE
z | 7-17-01 AS-BUILT 8K J WE

S NN

i
oy
W
.
K
1o
N

1] i) 10 20 Jo

SCALE IN FEET
HORIZONTAL SCALE

RS LT

e O e
_‘:\E 414

.

P

\

\\
\\\-‘f S

WARD COVE SEDIMENT REMEDIATION
KETCHIKAN PULP COMPANY

KETCHIKAN, ALASKA

FIGURE 5-2

D2 CAPPING AREA

FOSTER

WHEELER
AND HARTMAN CONSULTING CORPORATION

SCALE: a5 NOTED

DESIGNED; L
DRAWN: _AEC
CHECKED; _BK

APBAOVED

DATE: 4/19/01

b




FiNAL DESIGMN DREOGE DEPTH
WAS ~14 FEET MLLW.
MIMINUM NAVIGABLE DEPTH
15 =#3.5 FEET MLLW FOR
AREA D3

01:32: 48 PM PDT

NOTES:

i, THE COOROINATE SYSTEM FOR FHIS PROJECT HOLDS THE
ALASHA STATE PLANE COODRDINATES, ZOME 1 (NAD 19B3)
FOR USC&G TRISTATION "DECCY™ 1951

Z, ELEVATIONS FOR THIS PROJECT 15 BASED ON KPC SECONDARY
TREATMENT VERTICAL DATUM,

3. HORIZONTAL POSITIONING wAS OBTAINED USING AN ASTECH
0GPS RECEIVER AND HYPACK GUIDAMCE SOFTWARE.

4. ROE ELEVATIONS WERE MONITORED USING A HAZEN REMOTE
TMOE GAUGE SET OM SITE FOR THIS PROJECT.

5.

POST-DREOGE SURVEY PERFORMED BY HUGHES & ASSOCIATES,
JANUARY 13, 2001

SOQUNDINGS WERE TAKEN WiTH WiTH AN ODOM MARK Il DUAL
FREQUENCY ECHD SOUNDER AT 200 KHZ AND 28 KHZ

ALL SOLNDINGS WERE REDUCED TO ELEVATIONS AND ARE
1N FEET M.LLW

I:\Projecls\H3183002\awg\FIG 5-3.dwg 07/25/01

.
..,,\I

TCE OF SLOPE

LEGEND

%

NO CAPPING AREA -
GFF LOG UFT
MAINTENANCE AREA

NO CAPPING AREA -
NON CRGANIC SURFACE

NO CAPPING AREA —
SHOT ROCK, HARD PAN

AREQUIRED THIN CAF AREA

F:'.”:
\VZ

(=

.

N
rh

ORGANIC SURFACE LAYER
REOUIRING CAPPING 1.07 ACRES
(FCR—13),

REFER TG FIGURE A—3 FOR
CAFPING AREAS AS

AECORDED 3Y WINOPS.

s

SCALE: A5 NOTED ABBAQVED DATE: 4/19/01
DRAWING REDUCED DESIGNED. _db
HALFSIZE o4 _EC
HECKED: BK %

] 1] g 20 L]

f—

SCALE IN FEET
HORIZONTAL SCALE

s

N

—

NGO DATE REVISIOM ar [=t} ARAROVED
1 | 6-28~0t AS-BUILT JEL | BM Wi
2 | 7-17-0r AS—BUILT BK | & wE
T :
:‘ 1
: ! | SR
i 1
- \ 50+00 \
\ \
\ '
| }
l_' 1
| [

\ i

- 1

§ 3

\ \

L

i i

i 1 [i

T | 1

T — | 1

L .

X | |

0 i i

| ——

WARD COVE SEDIMENT REMEDIATION

KETCHIKAN PULP COMPANY
KETCHIKAN, ALASKA

FIGURE 5-3

D3 CAPPING AREAS

FOSTER

WHEELER
AND HARTMAN CONSULTING CORPORATION




Ketchikan Pulp Company July 2001
Final Constraction Report

6. PERFORMANCE STANDARD VERIFICATION

6.1 INTRODUCTION

Both method and performance standards were applied to the remedial construction tasks.
Method performance standards—quality assurance standards and checks to ensure that
remedial construction methods are carried out as planned are described in the Construction
Quality Assurance Plan (CQAP) (PN&D, Exponent and Hartman 2000). Performance
standards—quality assurance standards and checks to verify that the desired environmental
effects have been achieved are described in the PSVP (Exponent and Hartman 2000c).
Compliance with applicable or relevant and appropriate requirements (ARARs) for the
remedial activities (i.e., Alaska water quality standards) are described in the Water Quality
Management Plan (WQMP) (Foster Wheeler Environmental 2000).

The PSVP describes the post-construction remedial action performance standards for
sediment conditions and presents the methods to verify that the standards were achieved.
Whereas method standards and compliance with ARARs are evaluated using clearly defined
best management practices and numerical criteria, respectively, performance standards are
evaluated based on progress toward achieving the remedial action objectives (i.e., improving
sediment conditions for the recolonization of benthic infauna). Verification of these
performance standards is therefore to be carried out by measuring or monitoring
environmental conditions following remedial activities, and interpretation of the results of
those measurements using a pre-established decision process.

6.2 LOG REMOVAL

In portions of the dredging areas (D1, D2, D3) and in most of the barge access channel
leading to area D3, logs were removed using timber tongs deployed from the derrick barge.
The majority of the logs were removed to within 1 or 2 feet of the dredge design depths of
each area (e.g., -14 feet MLLLW in the shallow water approach channel). Removal of logs
and wood debris before dredging helped minimize underwater hazards and expedite the
overall dredging schedule.

The methods used to verify the removal of logs in these areas are discussed below. Details
of the results for each area are also provided.
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6.2.1 Verification Methods—Side-Scan Sonar and Bathymetric Surveys

On November 2, 2000, a pre-log removal side-scan sonar and a separate bathymetric survey
was completed for the barge access channel and portions of each dredge area. A Seamap
Sonarlink (SL1) integrated the survey vessels Trimble DGPS and echo sounder to a Coda
Technologies DA50 side-scan sonar attached to a dual frequency towfish (Edgetech 272-
TD). The towfish was deployed from the survey vessel approximately 5 feet below the
water surface. Each area was surveyed at speeds of approximately 3 to 5 knots along a
predetermined grid at 50-foot spacing intervals. The 50-foot spacing intervals and shallow
depth of the towfish resulted in a 200 to 300 percent overlap of adjacent survey lines.
Scanning with the towfish was conducted at a frequency of 500 kHz, which seemed to
provide good resolution in shallow water. The pre-log removal side scan survey is
presented in Figure D1-1 and D1-2 (Appendix D).

Using the results from the side-scan sonar survey, a map was produced that delineated the
relative numbers of logs and wood debris in each area. The map was imported into the
WINOPS dredge guidance software and used by the crane operator to locate the relatively
large number of logs in portions of D3 and the approach channel. The post-log removal side
scan survey of the barge access channel is shown in Figure D1-3 (Appendix D). Large
numbers of logs were not observed in dredge areas D1 and D2 and consequently minimal

log removal was required before dredging in these areas.

Before and after each bathymetric survey (during log removal and dredging, discussed
below), an Odom Digibar Sound Velocity probe was used to document the differences in
sound velocity through the water column; speed of sound data obtained was used to
calibrate the echo sounder. Slight changes in sound velocity are expected with changes in
tides and increased rainfall. Before and after pre-dredge and post-dredge quantity surveys, a
bar check was also performed. The “bar” used in the test was a large metal plate lowered
from the vessel to known depths in the water column. Echo sounder readings were
compared to the known depth of the metal plate and any observed differences were used to
calibrate the echo sounder.

Daily quality control (QC) measures included horizontal control checks of the DGPS at
known locations (e.g., surveyed pilings) and side-scan sonar calibration checks along known

features (e.g., pier face with pilings). In general, horizontal control was within *5 feet, as
required in the RAWP.
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