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1.0 INTRODUCTION

This document is the Washington State Department of Ecology’s (Ecology) Cleanup Action Plan
(CAP or Plan) for the R.G. Haley International Corp site (Site or Haley Site) in Bellingham
Washington. The general location of the Site south? of the downtown business district is shown
on Figure 1. The production and handling of pentachlorophenol-treated wood products occurred
at the Site between approximately 1948 and 1985.

This CAP has been prepared pursuant to the requirements of the Model Toxics Control Act
(MTCA) administered by Ecology under Chapter 173-340 of the Washington Administrative Code
(WAC), and the requirements of the Sediment Management Standards (SMS) administered by
Ecology under Chapter 173-204 WAC. The CAP is based on the February 2016 Final Remedial
Investigation/Feasibility Study (RI/FS) (GeoEngineers 2016) and additional information
collected since completion of the RI/FS—the Supplemental Sediment Investigation (SSI)
(GeoEngineers 2018), attached as Appendix A.

1.1. General Facility Information

The following is a summary of general facility information for the Haley Site:

Site Name R.G. Haley International Corp

Property Address Cornwall Avenue N, Bellingham, Washington, 98227-1075

Cleanup Site ID 3928

Facility Site ID 2870

RI/FS Agreed Order No. DE 2186

RI/FS Agreed Order Dates April 5, 2005 (Original), October 15, 2010 (Amendment 1), August
14, 2013 (Amendment 2)

Parties to the Orders Ecology, City of Bellingham

Current Property Owners City of Bellingham, Washington State (managed by the

Department of Natural Resources), Port of Bellingham

1.2. Purpose and Contents of the Cleanup Action Plan

The purpose of the CAP is to present Ecology’s chosen cleanup action for the Site. The Plan
includes the following elements required under WAC 173-340-380, plus a summary of site
history and contamination:

m Cleanup levels and points of compliance for Indicator Hazardous Substances (IHS);

m Applicable state and federal laws for the proposed cleanup action that are known at this
point in the process;

1 All directions are referenced relative to “project north.” The relationship between project north and true north is shown in
the figures.



m A summary of the process used in the FS to select the preferred cleanup alternative,
including a description of other cleanup alternatives evaluated in the FS;

m A general description of the selected cleanup action for the Site;

m A summary of the contamination that will remain at the Site after completing the cleanup
action;

m Institutional controls required as part of the proposed cleanup action; and

m The anticipated cleanup action schedule.

Ecology has made a preliminary determination that a cleanup in conformance with the CAP will
comply with the requirements for selection of a remedy under WAC 173-340-360. This Plan
forms the basis for cleanup action design that will be conducted under a new Agreed Order
between Ecology and the City of Bellingham (City), and cleanup action implementation that will
be conducted under a subsequent Consent Decree between Ecology and one or more of the
potentially liable persons (PLPs) for the Site.

1.3. Site Location and Definition

The R.G. Haley International Corp wood treatment facility was formerly located on the eastern
shore of Bellingham Bay, at the foot of a steep bluff (Figure 1). The wood treatment facility
operated on a shoreline parcel currently owned by the City (Haley property) and on adjacent
State-owned upland located west of the Inner Harbor Line (Figure 2). Other properties
adjoining the Haley property include the Nielson Brothers parcel to the north, a City-owned
parcel to the south (Cornwall property), and an active Burlington Northern/Santa Fe (BNSF)
rail line to the east (BNSF right-of-way) (Figure 2). A small Port of Bellingham (Port) parcel is
located near the northwest corner of the Haley property; the Port parcel comprises part of the
Pine Street Beach.

The RI/FS Agreed Order identified the Haley Site as being composed of the property where
the former wood treatment facility operated, as approximately shown in Figure 1. Rl data,
however, indicated that Haley-related contamination extended over a larger area, southward
onto the Cornwall property and westward into aquatic lands. A further, more complete,
definition of the extent of the aquatic portion of the Haley Site was developed later, after the
RI/FS was finalized, based on data from the SSI (Figure 2). Note that the aquatic Haley
boundary shown on Figure 2 is approximate, based on extrapolation from and interpolation
between available data points. The estimated extent of the upland portion of the Haley Site is
based on existing RI data, although that data does not fully delineate the extent of all Site
contaminants. The upland Site boundaries will be further evaluated in the future as a separate
action.

The Site is subdivided into two units: an Upland Unit and a Marine Unit, separated by the
ordinary high water mark (Figure 3). The Upland Unit includes the Haley property and a portion
of the Cornwall property to the south. The Upland Unit also includes some State-owned land.
The Marine Unit includes the City-, Port-, and State-owned portions of the Pine Street Beach
and State-owned aquatic land.



The Haley Site overlaps the adjacent Cornwall Avenue Landfill cleanup Site (Cornwall Site),
which is being cleaned up under a Consent Decree (Whatcom County Superior Court
No. 14-2-02593-5). The two sites are differentiated as follows:

m Haley Site: Upland and in-water areas impacted by contaminant releases from former
wood-treating operations. The footprint of wood treatment chemicals includes areas where
wood waste was historically placed in tidelands prior to the existence of the Haley wood
treatment facility. Where wood treatment chemicals are co-located with the wood waste,
the Haley site includes the wood waste and chemicals potentially associated with
degradation of the wood waste.

m Cornwall Site: The upland area containing the former municipal landfill and wood waste
within the Cornwall property, plus adjacent in-water areas impacted by releases from the
landfill and from the degradation of wood waste.

1.4. Site History and Description

Prior to development, the area comprising the Site consisted of tidelands and open water.
Various kinds of fill material were placed at the Site creating land and moving the shoreline
out into the bay. Historical land uses at or near the Site included railroad activities, lumber
mill operations, wood treatment and storage, disposal of municipal waste at the Cornwall
Avenue Landfill, and pulp and paper mill activities.

The BNSF railroad was constructed in about 1890. Various mill operations and mill support
activities began in the late 1880s. Several over-water structures (wharves and piers) were
built within and adjacent to the Site to support mill operations and coal transport related to
nearby mining and marine shipping. Wood-treating operations were conducted at the Site
from 1948 to 1985. During the 1950s and 1960s, the Cornwall site was used for disposal of
municipal refuse, pulp waste, and medical waste. No buildings associated with these
historical activities remain on the Haley or Cornwall properties.

The upland portion of the Site is currently fenced and vacant. A vertical sheet pile barrier is
present along a portion of the shoreline. The shoreline is covered with armoring, sparse
vegetation, gravel and debris. Numerous remnant timber pilings and debris associated with
former overwater structures remain in the intertidal zone.

Various cleanup activities have occurred or are continuing to occur at the Site including the
removal of seepage pit sludge in 1985, the installation of the sheet pile wall referenced above
in 2002, the placement of an oil absorbent layer over part of the shoreline in a 2013 Interim
Action, and the periodic removal of oil from wells at the Site beginning in 2000.

1.5. Adjacent MTCA Cleanup Sites

Twelve cleanup sites located in the general vicinity of the Haley Site are part of the Bellingham
Bay Demonstration Pilot Project (Pilot Project). The Pilot Project is a coordinated effort by
federal, tribal, state, and local governments to clean up contamination around Bellingham
Bay. Two of these cleanup sites overlap with the Haley Site: the Cornwall Site to the south
(discussed previously) and the Whatcom Waterway Site to the west (Figure 4).


https://clients.geoextranet.com/sites/0035611406/Finals/Forms/AllItems.aspx?RootFolder=%2fsites%2f0035611406%2fFinals%2fReports&FolderCTID=&View=%7b91FC0772%2dC87F%2d45E7%2dA26F%2d0BCFFF5AD13D%7dhttp://www.ecy.wa.gov/programs/tcp/sites_brochure/blhm_bay/sites/bel_bay_sites.html
https://clients.geoextranet.com/sites/0035611406/Finals/Forms/AllItems.aspx?RootFolder=%2fsites%2f0035611406%2fFinals%2fReports&FolderCTID=&View=%7b91FC0772%2dC87F%2d45E7%2dA26F%2d0BCFFF5AD13D%7dhttp://www.ecy.wa.gov/programs/tcp/sites_brochure/blhm_bay/sites/bel_bay_sites.html

Cleanup of the Cornwall Site is being led by the Port, with involvement by the City and
Washington State Department of Natural Resources (DNR). IHSs at the Cornwall Site include
landfill refuse and wood waste, manganese and ammonia in groundwater, methane and other
volatile organic compounds (VOCs) in soil gas, and metals, polycyclic aromatic hydrocarbons
(PAHs), polychlorinated biphenyls (PCBs) and phthalates in sediment. The Cornwall Site
cleanup is currently in the design phase and will generally include construction of an upland
low-permeability cap in Management Unit 1 (MU-1 in Figure 4), and a shoreline stabilization
system and thin-layer sediment cap in Management Unit 2 (MU-2 in Figure 4). Additional
remedial action will also likely be required in deeper water outside of MU-2; if needed, the
remedial action in this broader area is anticipated to be monitored natural recovery (Ecology
2014).

The Whatcom Waterway cleanup is being led by the Port, with involvement by the City, DNR,
and a private property owner. Mercury is the key IHS in sediment associated with the Whatcom
Waterway Site. Whatcom Waterway cleanup actions that overlap with the Haley Site primarily
consist of monitored natural recovery for offshore sediment (Units 6A, 6B, 6C and 9 in
Figure 4; Anchor QEA 2015); a cap is planned in the western portions of Units 6B and 6C to
limit erosion at the location of the Port's barge off-loading pier. The Whatcom Waterway
cleanup is being conducted in two phases; the first phase was completed in 2016 and the
second phase is scheduled to begin in 2020. The Whatcom Waterway Site/Haley Site overlap
occurs within the area slated for the second phase of cleanup.

The Haley, Cornwall and Whatcom Waterway cleanups will be coordinated to assure
compatibility. In general, the upland caps and nearshore sediment actions associated with
the Haley and Cornwall sites will be desighed to provide seamless coverage. In deeper subtidal
waters, the overlapping cleanups for the Haley and Whatcom Waterway Sites are nearly
identical, with monitored natural recovery selected as the remedy for both. This is also
anticipated to be the remedy for the Cornwall Site if its boundary is extended beyond MU-2.
Compatibility and coordination of the cleanups are discussed further in Sections 5.7 and 6.5.

2.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination in both the Haley Upland and Marine Units are
described in the Rl (GeoEngineers 2016). Haley-related contamination originated from the
use and release of wood treatment chemicals, which consisted of a diesel-like carrier oil and
the active ingredient pentachlorophenol (PCP). The primary contaminants associated with this
source include diesel-range hydrocarbons and individual PAHs, including carcinogenic PAHs
(cPAHSs), PCP, and dioxins/furans. The diesel-like oil is referred to as light non-aqueous phase
liquid (LNAPL) when encountered in the subsurface.

The Haley-related contaminants were released over time into surface soils across the upland
portion of the Site. Oily fractions migrated down to the water table, where they collected and
periodically discharged out into Bellingham Bay, or were retained in a “smear zone” at the
water table. Infiltrating storm water also carried dissolved contaminants down to the water
table, where they entered the groundwater body underlying the Site. Further dissolution of
contaminants occurred within the smear zone, and the contaminated groundwater then
discharged directly into Bellingham Bay. Sediment along the shoreline of the Haley facility also
became contaminated from these release processes, and from soil erosion and transport in



surface water runoff. Long-shore transport and wave activity then spread the contaminated
sediment northward along the shoreline and outward into the bay. Currently, contaminant
movement is occurring primarily through surface water infiltration/groundwater transport,
shoreline sediment transport, and soil erosion.

The distribution of contaminants in upland media (soil and groundwater) strongly coincides
with the footprint of the oil smear zone and nearshore plume of LNAPL. This contamination
falls within the boundaries of the Haley Upland Unit, and overlaps with the northern portion of
Cornwall Unit MU-1..

In the Haley Marine Unit, the greatest number and concentration of Haley-related
contaminants occur in the nearshore area (intertidal and shallow subtidal zones) immediately
adjacent to the former Haley wood treatment facility. Outside of this nearshore area, the Haley
Marine Unit extends into deeper subtidal waters (Figure 3). The boundary of the Marine Unit
is defined by data collected during the SSI (Appendix A), and reflects the location where
dioxin/furan concentrations decline to the regional background concentration based on
geospatial modeling and best professional judgment. The other Haley bioaccumulative
compounds associated with historical Haley-related activities (cPAHs and PCP) have a much
smaller footprint, and therefore did not play a role in establishing the boundary of the Haley
Marine Unit.

3.0 CLEANUP STANDARDS

Contaminants detected in soil, groundwater, and sediment were evaluated relative to a broad
range of screening levels in the RI. The list of chemicals exceeding screening levels was further
condensed to a group of IHSs, which were then used in cleanup needs. IHSs varied somewhat
by medium, but collectively included total petroleum hydrocarbons (TPH), several individual
PAHSs, cPAHs (TEQ), PCP, and dioxins/furan (TEQ).

Cleanup standards for the IHSs were then proposed in the FS. Modifications to those
standards are now set in this CAP. Cleanup standards consist of: (1) chemical concentrations
in environmental media that are protective of human health and the environment, and (2) the
locations where the cleanup levels must be met (point of compliance). Media-specific cleanup
levels and points of compliance for soil, groundwater and sediment are presented in the
following sections. Cleanup levels for soil, groundwater, and sediment IHSs are summarized
in Table 1, along with the basis for each value. Table 1 also includes cleanup levels for air to
address soil vapor that will be vented from beneath the planned upland cap.

3.1. Soil Cleanup Standards

Soil cleanup levels are based on the protection of human health (direct contact) and the
protection of groundwater (Table 1).

Potential terrestrial ecological receptors’ exposure to soil, and erosion of soil to sediment were
considered in the development of soil cleanup levels; however, as discussed in the FS, these
exposure pathways will be addressed by the upland remedy, which will include an engineered



cap and institutional controls that will prevent terrestrial ecological exposures and erosion of
upland soil.

In summary, the soil cleanup levels and soil management practices established in this CAP
address the following potential exposure pathways and receptors:

m Direct contact (humans and terrestrial species);

m Leaching to groundwater, which is discharging to sediment/surface water (humans and
benthic/aquatic species); and

m Soil erosion and transport to sediment (humans and benthic/aquatic species).

The soil cleanup levels based on the protection of groundwater (Table 1) are lower than
background concentrations associated with non-specific (diffuse) sources in some urban
environments. For example, Ecology (2011) found that shallow soil in six Seattle
neighborhoods had a background cPAH concentration of 390 micrograms per kilogram
(ug/kg),2 which exceeds the practical quantitation limit (PQL)-based soil cleanup levels (CUL;
7.6 pg/kg) selected for the Haley Site (Table 1). For this reason, the potential presence of
urban background contamination will be considered when applying the PQL-based soil
cleanup levels to the Haley Site. Empirical groundwater data also will be considered when
applying these cleanup levels to the Site as described in MTCA (WAC 173-340-747(9)).

The standard point of compliance for soil based on the protection of groundwater is
throughout the Site. For the protection of human health via direct contact, the standard point
of compliance for soil is from ground surface to 15 feet below ground surface (bgs). See
WAC 173-340-740(6)(d). Soil cleanup levels, however, will not be achieved at the standard
point of compliance throughout the Site because the selected alternative for the Haley Site
includes containment. MTCA recognizes that soil cleanup levels typically are not met at the
standard point of compliance for cleanups involving containment, and that these cleanups
still comply with cleanup standards under certain conditions (WAC 173-340-740(6)(f)). The
cleanup action selected for the Haley Site meets these conditions.

In summary, the point of compliance for soil will be considered to have been met once the
cleanup actions established in this CAP have been implemented.

3.2. Groundwater Cleanup Standards

Groundwater cleanup levels are based on the protection of marine surface water and
sediment (Table 1). As discussed in Section 5.1.2 of the RI, Ecology has determined that
groundwater beneath the Haley Site and other waterfront cleanup sites in Bellingham Bay is
non-potable; therefore, use of groundwater as drinking water was not considered in the
development of cleanup levels.

2 90th percentile value for all urban soil samples collected during Ecology’s study; cPAH concentrations in all samples
ranged from 1.9 to 8,900 pg/kg.



In summary, the groundwater cleanup levels established in this CAP address the following
exposure pathways and receptors:

m Discharge to sediment (humans and benthic/aquatic species); and

m Discharge to marine surface water (humans and aquatic species).

The standard point of compliance for groundwater under MTCA is throughout the site. MTCA
allows use of a conditional point of compliance at sites where it can be demonstrated that it
is not practicable to meet cleanup levels throughout the site within a reasonable restoration
time frame, and that all practicable methods of treatment have been used in the cleanup
(WAC 173-340-720(8)(c)). Ecology has determined that the cleanup action selected for the
Haley Site meets the regulatory requirements for use of a conditional point of compliance for
groundwater. At such sites, the conditional point of compliance must be located as close as
technically possible to the source of contamination; analyses conducted during the FS
indicate this is likely to be located at the point where groundwater flows into surface water.
However, final location(s) will be established in the monitoring plan described in Section 6.6.

In summary, the point of compliance for groundwater will be conditional and located as close
as practicable to the source of contamination.

The effects of in-situ soil treatment on groundwater quality are being evaluated by treatability
testing. This information will be used during remedial design to further evaluate the
groundwater pathway. This evaluation may lead to the future development of remediation
levels for groundwater.

3.3. Sediment Cleanup Standards

Cleanup levels for sediment are selected from a range of numerical values. The SMS Sediment
Cleanup Objective (SCO) is the low end of the range, below which no adverse effects or
unacceptable risks are anticipated to human health or the environment; the Cleanup
Screening Level (CSL) is the higher end of the range, above which adverse effects or
unacceptable risks would be expected to human health and the environment.

Sediment cleanup levels for individual chemicals were chosen for protection of two primary
exposure pathways - direct contact and bioaccumulation:

m Forthe direct contact pathway, the exposure scenarios involve benthic organisms living in
sediment and people engaged in beach play, clamming, or net-fishing.

m For the bioaccumulation pathway, the exposure scenarios involve people and ecological
receptors (higher trophic species) consuming seafood foraged from the Site.

The final cleanup levels for sediment are in Table 1. Additional details on cleanup level
derivation are provided in the following paragraphs.

Sediment cleanup levels are initially established at the SCO and may be adjusted up to, but
not higher than, the CSL. Sediment cleanup levels based on the protection of benthic
organisms are set at the SCO for non-carcinogenic PAHs, benzo(a)anthracene and TPH. The



remaining three sediment IHSs (dioxins/furans, cPAHs, and PCP) are bioaccumulative
compounds; typically, risk-based cleanup levels are far below levels that occur in nature or
our ability to quantify them in environmental media. Under the SMS, background values or
analytical practical quantitation limits can be considered for use as cleanup levels for
ubiquitous bioaccumulative compounds. In the 2013 modifications to the SMS, natural
background represents the SCO, whereas regional background (indicative of urban sources
to a watershed) is equivalent to the CSL. Selection of CULs for bioaccumulative IHSs is
discussed further below.

m Dioxins/furans and cPAHs: The sediment cleanup levels for these IHSs are set at
the regional background concentrations established by Ecology in Bellingham Bay
(15 nanograms per kilogram [ng/kg] and 86 pg/kg, respectively). These regional
background values were selected as cleanup levels because they represent the prevailing
sediment quality in areas of the eastern and inner portions of Bellingham Bay not
influenced by specific contaminant sources or sites. As such, regional background
concentrations represent the levels to which surface sediment will equilibrate (i.e.,
recontaminate to) over time following sediment cleanup. Although it is possible to attain
lower sediment concentrations initially following cleanup, lower levels cannot be
maintained due to the influence of ongoing, widespread contribution from aerial
deposition, upland runoff or other processes transporting contaminants on a regional
basis. The selection of regional background concentrations as sediment cleanup levels is
feasible and can be achieved within a reasonable timeframe. In addition, use of regional
background as cleanup levels for bioaccumulative compounds is consistent with the
consent decree for the Cornwall site.

m PCP: Neither a natural or regional background value is available for PCP in Bellingham
Bay. The sediment cleanup level is therefore set at the PQL of 100 ug/kg, which is higher
than the lowest risk-based sediment criterion for this constituent.

In summary, the sediment cleanup levels established in this CAP address the following
exposure pathways and receptors:

m Direct contact (humans and benthic species); and

m Bioaccumulation through seafood consumption (humans and higher trophic species).

For marine sediment, the point of compliance for the protection of benthic organisms is the
biologically active zone (BAZ), which is considered the upper 12 centimeters (cm) of sediment
in Bellingham Bay. This same point of compliance addresses protection of human and higher
trophic species with respect to consumption of seafood gathered from subtidal areas. The
point of compliance for the protection of human health from consumption of shellfish
(specifically clams) collected from the intertidal zone is the upper 45 cm (1.5 feet).

Compliance with cleanup levels based on benthic toxicity are measured on a point-by-point
basis whereas compliance with seafood-consumption-based cleanup levels is assessed on an
area-weighted average basis. The area-weighted basis involves weighting individual sampling
results to ensure that areas with more samples are not over-represented with respect to areas
with fewer samples.



Post-construction compliance monitoring will include the Haley-related chemicals for which
cleanup levels have been established, and other chemicals related to the adjacent (and
overlapping) Whatcom Waterway and Cornwall Avenue Landfill MTCA sites. Compliance
monitoring will also be conducted at these adjacent sites. Data collected in the overlap areas
will be shared to allow all parties to evaluate whether cleanup levels pertaining to their sites
are attained in the areas of overlap. In these areas, the opportunity exists to coordinate
compliance monitoring programs to reduce duplication of effort.

3.4. Air Cleanup Standards

Air cleanup levels established in this CAP are based on the protection of human health
(inhalation; Table 1). The standard point of compliance is ambient air throughout the Site.

Air cleanup levels were established for analytes that were detected in soil vapor samples
obtained at the Site at concentrations greater than MTCA Method B sub-slab soil vapor
screening levels (Ecology 2015). Ecology’s sub-slab soil vapor screening levels are applicable
to shallow soil vapor samples: that is, soil vapor samples obtained at depths between 0- to
15-feet bgs. The soil vapor samples at the Site were obtained at depths of 5 feet bgs.

Air cleanup levels were established for the following analytes:

m C5 to C8 Aliphatic Hydrocarbons

m C9to C12 Aliphatic Hydrocarbons
m CC9 to C10 Aromatic Hydrocarbons
m Benzene

m Xylenes

m Naphthalene

4.0 AREAS REQUIRING CLEANUP

Areas requiring cleanup are defined by locations where chemical concentrations exceed
cleanup levels as shown in Figure 3. The Upland Unit encompasses cleanup level
exceedances in soil and groundwater. The Marine Unit encompasses the nearshore benthic
toxicity exceedance area and the more widespread footprint of sediment that exceeds
bioaccumulation-based cleanup levels.

Note that the outer boundary of the Marine Unit is the location where dioxin/furan
concentrations decline to the regional background level. This dioxin/furan footprint
encompasses cPAH contamination and the entire footprint of the PCP contamination (see
Figures 14 and 15 in the SSI report, Appendix A). However, the extent and concentrations of
cPAH contamination in surface sediment between the Marine Unit and the Bellingham
Shipping Terminal are unknown and are not addressed in this CAP.



5.0 DESCRIPTION OF CLEANUP ACTION

This section summarizes the remedy selection process, as presented in the FS, and describes
the selected cleanup action. It also describes modifications to the selected remedy that were
made to account for new information and analyses available after the FS was published.

5.1. Cleanup Objectives

The general objective of the cleanup action is to eliminate, reduce, or otherwise control to the
extent feasible and practicable, unacceptable risks to human health and the environment
posed by hazardous substances in impacted media. The individual cleanup action objectives
(CAOs) for the cleanup action at the Site are specific to certain contaminants, exposure
pathways and receptors. CAOs guided the development and evaluation of the remedial
alternatives in the FS.

The objectives for the Upland Unit cleanup are to eliminate, reduce or control to the extent
feasible, risks from hazardous substances in soil, soil vapor and groundwater associated with
the following potential exposure routes:

m People and ecological receptors being exposed to hazardous substances in soil and
groundwater by direct contact;

m People being exposed to hazardous substances by inhalation of soil vapors;

m Transport of upland contaminated soil to marine sediment as a result of erosion; and

m Leaching of contaminants from soil to groundwater and subsequent transport in
groundwater to sediment or surface water.

The objectives for the Marine Unit are to eliminate, reduce or control to the extent feasible,
risks from hazardous substances in surface sediment associated with the following potential
exposure routes:

m Aquatic organisms being exposed to hazardous substances in sediment within the
biologically active zone (the upper 12 cm of sediment);
m People being exposed to hazardous substances in sediment by direct contact;

m People being exposed to Site-related bioaccumulative compounds by seafood ingestion;
and

m Higher trophic level receptors (fish, aquatic-dependent birds and mammals) being
exposed to contaminated benthic invertebrate prey via ingestion.

Other considerations for cleanup actions at the Haley Site include:

m The cleanup action should be compatible with cleanup actions currently planned at the
adjacent Cornwall and Whatcom Waterway cleanup sites.

The design of the cleanup action should be cognizant of the City’s plans to redevelop the Haley
and Cornwall sites as a future public park. Conceptual park plans include vegetated open
areas, access and use of shoreline and intertidal beach areas, enhanced/restored aquatic
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habitat functions and limited park amenities. The City may design elements of the selected
remedy to accommodate future end use as a park without compromising the functionality of
the system.

5.2. Evaluation of Remedial Alternatives

The FS evaluated multiple cleanup alternatives for addressing contaminated media at the
Site. The alternatives evaluation was divided into two parts: Upland Unit alternatives and
Marine Unit alternatives. Following are the six alternatives evaluated for addressing Upland
Unit contamination.

Alternative U1: Vertical shoreline barrier, passive LNAPL removal, upland cap

This alternative included LNAPL removal via skimming pumps, a low-permeability
subsurface barrier wall at the shoreline to prevent LNAPL migration, and a
low-permeability upland cap.

Alternative U2: Permeable reactive barrier, passive LPNAL removal, upland cap

This alternative is the same as U1, but replaced the low-permeability barrier wall with
a flow-through groundwater treatment wall.

Alternative U3a: Nearshore in-situ soil solidification, upland cap

This alternative included in-situ solidification of soils containing potentially mobile
LNAPL near the shoreline, and a low-permeability upland cap.

Alternative U3b: Expanded nearshore in-situ soil solidification, smear zone soil
stabilization, and a low-permeability upland cap

This alternative expanded the area of soil solidification and added soil stabilization in
the rest of the smear zone, and an upland cap.

Alternative U3c: Soil removal, nearshore in-situ soil solidification, smear zone soil
stabilization, upland cap

This alternative added the excavation and removal of soil in the area with potentially
mobile LNAPL, and kept the remainder of the expanded area of soil solidification and
stabilization. This alternative also had the upland cap.

Alternative U4: Complete removal

This alternative removed all contaminated soil and disposed of it off-Site.
The following are the six alternatives evaluated for addressing contamination in the Marine
Unit.

Alternative S1: Containment

This alternative included an amended sand cap over the intertidal and shallow subtidal
area, with enhanced natural recovery (ENR) and monitored natural recovery (MNR) in
deeper water.

Alternative S2: Partial removal of LNAPL-impacted sediment, and containment

11



This alternative has S1 elements, but modified the amended sand cap to include
removal of the upper three feet of LNAPL-impacted sediment.

Alternative S3: Full removal of LNAPL-impacted sediment, and containment

This alternative modified S2 to include complete removal of the LNAPL-impacted
sediment and use of a conventional sand cap.

Alternative S4: Partial removal of LNAPL-impacted and deeper intertidal sediment,
and containment

This alternative modified S2 to include removing the upper 3 feet of sediment in the
deeper intertidal zone (including the LNAPL-impacted sediment).

Alternative S5a: Full intertidal and shallow subtidal contaminated sediment removal,
placement on upland part of Site

This alternative removed all sediment exceeding cleanup levels within the intertidal
and shallow subtidal zone (to approximately -10 feet elevation NAVD88), and placed
as much of it as possible on the upland part of the Site beneath the low-permeability
cap.

Alternative S5b: Full intertidal and shallow subtidal contaminated sediment removal,
disposal off-Site

This alternative is the same as Sba, except that excavated sediment is disposed of
off-Site.

Each of the alternatives was then evaluated with respect to the criteria outlined in the MTCA
Cleanup Regulation. This regulation sets forth the minimum requirements and procedures for
selecting a cleanup action. A cleanup action must meet each of the minimum requirements
specified in WAC 173-340-360(2), and other requirements, as outlined below.

Threshold Requirements

The cleanup action must:

= Protect human health and the environment;

=  Comply with cleanup standards (see Section 3.0);

=  Comply with applicable state and federal laws (see Sections 6.2 and 6.3); and
= Provide for compliance monitoring.

Other Requirements

In addition, the cleanup action must:

= Use permanent solutions to the maximum extent practicable;
= Provide for a reasonable restoration time frame; and

= Consider public concerns.

WAC 173-340-360(3) describes the specific requirements and procedures for
determining whether a cleanup action uses permanent solutions to the maximum
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extent practicable. A permanent solution is defined as one where cleanup levels can be
met without further action being required at the Site other than the disposal of residue
from the treatment of hazardous substances. To determine whether a cleanup action
uses permanent solutions to the maximum extent practicable, a disproportionate cost
analysis (DCA) is conducted. This analysis compares the costs and benefits of the
cleanup action alternatives and involves the consideration of several factors, including;:

= Protectiveness;

= Permanent reduction of toxicity, mobility and volume;
= Cost;

= Long-term effectiveness;

=  Short-term risk;

= |mplementability; and

= Consideration of public concerns.

The comparison of benefits and costs may be quantitative, but will often be qualitative
and require the use of best professional judgment.

WAC 173-340-360(4) describes the specific requirements and procedures for
determining whether a cleanup action provides for a reasonable restoration time
frame.

Cleanup Action Expectations

WAC 173-340-370 sets forth expectations for the development of cleanup action alternatives
and the selection of cleanup actions. These expectations represent the types of cleanup
actions Ecology considers likely results of the remedy selection process; however, Ecology
recognizes that there may be some sites where cleanup actions conforming to these
expectations are not appropriate.

The cleanup action for the Haley Site was selected in accordance with the MTCA requirements
described above, and as described in detail in the final RI/FS report (GeoEngineers 2016).
The remedy selection process included several steps:

Identified and evaluated remedial technologies: Remedial technologies and process
options potentially applicable to the cleanup of Haley contaminants and media were
identified and screened as the basis for choosing those most appropriate for the Site.
Screening criteria included relative cost, implementability, and effectiveness.
Technologies not selected in this process were eliminated from further consideration.

Assembled alternatives: Retained technologies were assembled to develop separate
remedial alternatives for the Haley Upland and Marine Units. Six alternatives were
developed for the Upland Unit and six alternatives were developed for the Marine Unit, as
noted above.

Evaluated alternatives: The alternatives were evaluated in accordance with procedures
set forth in MTCA and SMS to determine the preferred alternatives for the upland and
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marine units. All alternatives were determined to meet the threshold requirements
(WAC 173-340-360(2)(a) and WAC 173-204-570(3)) and were carried forward to the DCA
to identify the most permanent remedy in accordance with WAC 173-340-360. A separate
DCA was performed for each of the units.

The DCA identified upland Alternative U3a (“Nearshore In-Situ Soil Solidification, Upland Cap”)
and sediment Alternative S3 (“Upper Intertidal Sediment Removal and Sand Cap”) as having
the highest degree of benefit per unit cost compared to all the remedial alternatives
evaluated. Collectively, Alternatives U3a and S3 comprise the selected cleanup action for the
Site.

It should be noted that the footprint of the selected cleanup alternative has been expanded
over that shown in the final FS report. This modification involved only the Marine Unit and was
based on new sediment data collected during the 2015-16 SSI, as described in Sections 1.3
and 2.0. The new data was the basis for the following changes:

First, the boundary of the area subject to MNR was clarified with respect to Haley
contamination. The footprint of dioxins/furans encompasses that of other Haley-related
bioaccumulative compounds, as described in the SSI report (Appendix A).

Second, the boundary of the area subject to capping and ENR was extended northward
to the Pine Street Beach area (see Figure 5).

A new DCA is not necessary in this case to confirm that the selected remedy remains
permanent to the maximum extent practicable. The reason is that the increase in cost due to
the larger area of cleanup would be added equally to the first four alternatives, but would
increase the cost of the fifth alternative—complete removal. The result would be no relative
change in the cost/benefit ratios for the first four alternatives, and an increase in the
cost/benefit ratio for the fifth alternative. Alternative S3 would therefore remain the cleanup
action that is permanent to the maximum extent practicable.

5.3. Overview of the Selected Cleanup Action

The components of the selected cleanup action are discussed below and presented in
Figures 5 and 6.

1. In-situ soil solidification will be performed within the area of potentially mobile LNAPL near
the shoreline.

2. Alow-permeability cap will be constructed throughout most of the Upland Unit, at locations
where soil exceeds cleanup levels. The cap will need to be vented to prevent the buildup
of soil gases. Drainage improvements also will be implemented along the eastern
boundary of the Site and within the BNSF property to divert surface water infiltration.

3. LNAPL-impacted sediment in the intertidal zone immediately adjacent to the shoreline will
be excavated. Sediment remaining at the base of the excavation will be capped with clean
sand and armored as necessary to prevent erosion. The excavated sediment will be
consolidated under the upland cap.
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4. Outside of the sediment removal area, an armored sediment cap will be placed in
remaining intertidal and shallow subtidal areas where surface sediment concentrations
exceed cleanup levels. This includes areas immediately west of the former Haley wood
treatment facility where sediment concentrations exceed benthic criteria, and locations
further north (Pine Street Beach area) where bioaccumulative IHSs exceed cleanup levels.

5. Natural recovery methods will be used in areas where contaminants in surface sediment
exceed cleanup levels but would be expected to achieve cleanup levels within 10 years as
a result of ongoing natural deposition of clean sediment. This primarily consists of MNR
over the expanded footprint of the marine unit. ENR, involving placement of a thin layer of
clean sand to accelerate natural recovery, will be used between the proposed MNR area
and the shallow subtidal sediment cap.

The most significant change to the selected remedy since publication of the FS is the
expansion of MNR over a significantly larger area to address dioxin/furan concentrations in
sediment, as noted previously in Section 5.2. In addition, nearshore sediment capping is
expanded into the Pine Street Beach area to account for the presence of bioaccumulative
IHSs.

Components of the selected cleanup action for the Haley Site are described in further detail
in the following sections.

5.3.1. Upland Soil Solidification

In-situ soil solidification methods will be used to treat potentially mobile LNAPL and associated
contaminated soil near the shoreline. Treatability testing is in progress to determine the
stabilizing reagent specifications for the solidification process.

This component of the upland remedy will reduce LNAPL mobility and contaminant leaching
to groundwater. The treated soil mass also will have a significantly reduced hydraulic
conductivity, thereby causing groundwater to preferentially flow deeper through cleaner soil.
This will enhance natural attenuation processes, resulting in reduced contaminant flux from
the upland to bay.

5.3.2. Upland Low-Permeability Capping

A low-permeability, multi-layer cap will be constructed in the Upland Unit to address soil that
exceeds cleanup levels. The cap will reduce stormwater infiltration and the risk of direct
contact exposure. The cap layers will include (bottom to top) a separation layer, a gas-
collection layer, a low-permeability geomembrane liner, a drainage layer, a separation
geotextile and at least 2 feet of imported fill or topsoil that may be seeded or paved depending
on Site redevelopment plans.

The upland cap will provide passive subsurface vapor collection and venting to mitigate the
accumulation of volatile compounds from subsurface contamination or landfill gases from
refuse associated with the Cornwall site. Stormwater also will be managed to minimize
infiltration.

15



5.3.3. Intertidal Sediment Removal

LNAPL-impacted sediment will be excavated and removed from the upper intertidal zone
(above 0.0 foot NAVD88). Contaminated sediment remaining below the excavated sediment
will be capped (see below). The excavated sediment will be consolidated in the Upland Unit
beneath the low-permeability cap. The excavated sediment will require the addition of
amendments to enhance its structural properties prior to consolidation under the low-
permeability upland cap. The treatability study evaluated potential needs and methods for
conditioning the sediment. Large debris or other material unsuitable for placement under the
upland cap will be disposed off-site.

5.3.4. Sediment Capping

Sediment exceeding cleanup levels in nearshore areas of the Marine Unit will be capped both
within and outside of the sediment removal area. In areas not expected to recover naturally,
the cap will be constructed in the intertidal and shallow subtidal zones, down to an elevation
of approximately -10 feet NAVD88. The sediment cap will isolate underlying contaminants and
be armored to withstand physical erosion processes. The sediment cap will range in thickness
from approximately 2 to 5 feet, with an additional layer of armoring. The thickest cap sections
will be located in the sediment removal area. Cap thickness and the nature of armoring
materials will be further evaluated during remedial design and may vary from the FS-level
concepts reflected in this CAP.

5.3.5. Natural Recovery

MNR and ENR will be utilized to address deeper subtidal areas where Site-related
bioaccumulative compounds at the Site exceed cleanup levels. MNR will be utilized in subtidal
areas where exceedances of bioaccumulative-based cleanup levels are expected to naturally
recover within 10 years. The outer-most extent of the MNR area coincides with the location
where concentrations of dioxins/furans are estimated to be at or below regional background
for this contaminant group (Figures 3 and 5). ENR will be utilized where contaminant
concentrations are not expected to naturally recover in a 10-year timeframe, but will achieve
this goal by augmenting the natural recovery process. The ENR layer will consist of clean sand
and will be located between the seaward edge of the shallow subtidal sediment cap and the
MNR area.

Areas were selected for MNR and ENR using a sediment recovery model that incorporated
several factors such as contaminant concentration, depositional rate, depth of the biologically
active zone and restoration time frame. These and other factors will be further evaluated
during remedial design and the extent of natural recovery technologies may be refined. The
sediment recovery model will be updated and presented in the Engineering Design Report.

5.4. Institutional Controls

Institutional controls are included as a component of the remedy to ensure its long-term
protectiveness. As noted in WAC 173-340-440(4), institutional controls are required where
contamination is left in place or conditional points of compliance are used; both conditions
apply to the Haley Site. These controls limit or prohibit activities that may interfere with or
impair the integrity of a cleanup action, its maintenance or monitoring, or any other activity
necessary to ensure protection of human and environmental health.
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For the selected remedy, an environmental covenant (MTCA refers to this legal instrument as
a “restrictive covenant”) will be filed with Whatcom County for the property owned by the City
and Port to ensure that all restrictions are implemented and the integrity of the remedies is
maintained. Aquatic use restrictions for state-owned lands that are part of the Site may also
be required (e.g., leases or easements for constructed cap areas). Any use restrictions
affecting the Port Management Area will be coordinated with the Port of Bellingham and DNR.
All restrictions will apply, regardless of transfer of property ownership, lease, or operation. Any
conveyance of title, easement, lease, or other interest in the properties associated with the
Site will require written notice to Ecology of such conveyances or changes. Ecology approval
is also necessary for use of or activity at the site that is inconsistent with the environmental
covenant. Any proposed activity that is inconsistent with the restrictive covenant and
permanently modifies an activity or use restriction at the Site will require public notice and an
opportunity for public comment.

Environmental covenants may include, but not be limited to:

m Restrictions on withdrawal of groundwater for use as drinking water or for irrigation;

m ldentification and use of engineering controls to prevent contaminant release during any
construction, maintenance or repair activity (or any intrusive activity) in the upland or along
the shoreline;

m Limits on boat activities (e.g. size, speed or anchoring) to minimize disturbance in
sediment cap or ENR areas.

The restrictions and other requirements associated with institutional controls will be
described in the Institutional Control Plan (part of the Operations, Maintenance and
Monitoring Plan described in Section 6.6) and the restrictive covenant will be recorded with
the County and approved by Ecology. DNR will include any restrictions affecting state-owned
property on maps and within their databases used to track ownership and use activities.

5.5. Types, Levels and Amounts of Hazardous Substances to Remain in Place

Contaminated media will remain at the Site at concentrations exceeding cleanup levels after
construction of the selected remedy. Off-site treatment and/or disposal of contaminated
media will be limited, and will be primarily associated with debris that cannot be practicably
consolidated beneath the upland cap. It is estimated that approximately 187,000 cubic yards
of contaminated upland soil will remain at the Site, contained by approximately 7.7 acres of
low-permeability cap. This volume includes approximately 15,000 cubic yards of upland soil
that will be treated by in-situ solidification. Approximately 8,000 cubic yards of marine
sediment will be excavated from the near-shore intertidal zone and consolidated beneath the
low permeability cap.

The selected remedy contains treatment and containment technologies that will limit
contaminant mobility and cut off exposure pathways to reduce risks to people and ecological
receptors. Soil containing the greatest contaminant concentrations (LNAPL plume area) will
be treated by in-situ solidification. This action, combined with upland capping, will reduce
LNAPL mobility and contaminant leaching to groundwater throughout the upland unit. The
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most heavily impacted sediment will be removed from the marine unit and consolidated
beneath the upland low permeability cap. The nearshore sediment cap will isolate
contaminated sediment to reduce the risks to the benthic community.

5.6. Restoration Time Frame

Cleanup standards will be achieved for the Haley Site as follows:

m Haley Upland Unit - When construction is completed.

m Marine Unit, Sediment removal and capping portions - When construction is completed.
Biological communities, specifically benthic invertebrates, will likely become
re-established in sediment removal or capping areas within 3 years of completing
construction. Restoration of eelgrass beds, where disturbed, may require a longer time
frame.

m Marine Unit, ENR area - Surface sediment concentrations in the ENR area would be
reduced when construction is completed, with final recovery within 10 years.

m Marine Unit, MNR area - Within 10 years.

5.7. Compatibility with Adjacent Cleanup Sites

Portions of the Haley Upland and Marine Units overlap with the Cornwall upland and marine
units. In addition, the Haley Marine Unit overlaps with Whatcom Waterway sediment Units 6
and 9 (Figure 4). The selected alternative for the Haley site will be compatible with the
Cornwall and Whatcom Waterway remedies in the areas of overlap. To be compatible,
however, direct coordination of the engineering design work will be required.

The Haley and Cornwall cleanups utilize several common elements in the area of overlap that
will be compatible and for which design will be coordinated and optimized. These elements
include low-permeability caps, landfill/soil gas collection system, stormwater drainage
improvements, sediment capping and erosion control (or “shoreline stabilization” in the case
of Cornwall), and ENR. The Haley MNR area also would be compatible with future Cornwall
cleanup actions, if required, outside of Cornwall unit MU-2; Cornwall actions in this area, if
required, are anticipated to be MNR (Ecology 2014). The Haley MNR area is also totally
encompassed by Whatcom Waterway units 6A, 6B, 6C and 9, which are also slated for MNR
except for a portion of the barge dock area, which will be capped (Anchor QEA et al. 2015).

The conceptual profiles for the Haley and Cornwall upland caps differ somewhat; however,
either conceptual design may be suitable for use in the overlap area. The nearshore sediment
cap in the Haley marine unit also differs in profile and function from the Cornwall shoreline
stabilization system. Coordination will be required to match grades and other design elements
of the cleanup actions in these areas of overlap while assuring that the CAOs for both sites
are met.

5.8. Coordination with Site Redevelopment

The City has completed a master plan for the Cornwall Beach Park (Anchor QEA 2014), a
proposed 17-acre waterfront park that will be constructed in the upland and intertidal areas
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of the Cornwall and Haley sites. The conceptual park master plan was developed with input
from City departments, the Port, cleanup consultants involved with the Haley and Cornwall
sites, and the public.

The park may include construction of on-site structures, access roads, parking lots and
landscaping, the design of which will need to be integrated with the Haley upland cap. Design
and construction of the Haley cleanup and future City park may or may not proceed
concurrently, particularly since the park is unfunded and requires final design.

6.0 IMPLEMENTATION OF THE CLEANUP ACTION

The cleanup action will be implemented based on this final CAP. Implementation includes
remedial design, permitting, preparation of plans and specifications, construction, and post-
construction monitoring and maintenance.

6.1. Remedial Design

Design details will be established in an Engineering Design Report (EDR), that will be subject
to Ecology review and approval. Once approved, the EDR will serve as the basis for developing
permit applications, construction plans and specifications, and final compliance monitoring
plans. The plans and specifications will be developed to guide construction of the cleanup
action and to serve as the basis for bidding the work to contractors. Pre-design investigations
or evaluations may be performed to support the design process, such as a geotechnical
investigation or an assessment of coastal marine processes in the Site vicinity.

6.2. Applicable, Relevant and Appropriate Requirements (ARARS)

The primary law governing cleanup of the Haley site is the MTCA (Chapter 70.105D Revised
Code of Washington [RCW]). According to MTCA’s implementing regulations, cleanup actions
must comply with all state and federal laws (WAC 173-340-710(1)) that have jurisdiction over
the cleanup (i.e., are applicable) or that Ecology determines may apply to the cleanup (i.e., are
relevant and appropriate). Collectively these laws, implementing regulations, standards,
limitations or other requirements are referred to as Applicable or Relevant and Appropriate
Requirements (ARARs). ARARs regulate specific components of the cleanup, including
standards for cleanup of sediment, disposal of hazardous waste, and management of
stormwater during construction. Other applicable laws and their implementing regulations
include, but are not limited to:

m Washington Chemical Contaminants and Water Quality Act implemented by the Sediment
Management Standards (Chapter 173-204 WAC).

m  Washington Water Pollution Control Act implemented by Washington State Water Quality
for Surface Waters (Chapter 173-201A WAC).

m Clean Water Act, with respect to water quality criteria for surface water (Bellingham Bay)
and in-water work associated with dredging or sediment capping.
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m Dredge and fill requirements under Code of Federal Regulations (CFR) 320-330
implementing Section 404 of the Clean Water Act and Washington State Hydraulic Code
Rules under Chapter 220-110 WAC.

m Washington Hazardous Waste Management Act and Dangerous Waste Regulations, to the
extent that any dangerous wastes are discovered during implementation of the cleanup
action.

m Resource Conservation and Recovery Act (RCRA) and Subtitle C regulations, to the extent
that any hazardous wastes are discovered during the cleanup action.

m Washington State Clean Air Act and air quality regulations (Chapter 173-400 WAC) for
point source emissions.

m Shoreline Management Act, with respect to construction activities during the cleanup
action.

m Endangered Species Act (ESA), due to listing of Puget Sound Chinook and the potential
listing of Coastal/Puget Sound bull trout. Additional ARARs may be identified during the
cleanup design and permitting process.

Construction projects are subject to environmental impact review under State Environmental
Policy Act (SEPA), National Environmental Policy Act (NEPA) or both. For most projects in
Washington, this review consists of a SEPA checklist, although an environmental impact
statement is sometimes required. Ecology has completed a SEPA review for the Haley Site
cleanup, and has made a Determination of Non-Significance (DNS). The NEPA review will be
completed by the U.S. Army Corps of Engineers (USACE) through the Section 404 permit
process.

Shoreline Master Plan requirements apply to projects located within 200 feet of the shoreline.
In addition to any local compliance review, Ecology conducts site-specific review of cleanup
actions conducted under MTCA, provided that those actions are consistent with the
substantive requirements of the Shoreline Master Program.

6.3. Permits

Most of the requirements associated with ARARs are specified as regulatory permit conditions;
however, cleanup actions conducted under a MTCA Order or Consent Decree are exempt from
the procedural requirements of most state and local permits including the Washington State
Clean Air Act, Solid and Hazardous Waste Management Act, Hydraulic Code Rules, Water
Pollution Control Act, State Environmental Policy Act and local regulations. Regardless of the
permit exemptions, all cleanup actions must meet the substantive requirements of the subject
regulations/permits. Ecology will consult with lead agencies for the exempted permits and
identify the substantive requirements during the design phase of the cleanup.

Permits administered by the State of Washington but granted authority under federal
regulations—the Clean Water Act (CWA), National Pollutant Discharge Elimination System
(NPDES), and treatment, storage or disposal of hazardous waste under the RCRA— must still
be obtained, as do all federally required permits. Requirements governing cleanup of
sediment under federal regulation will be addressed through the Joint Aquatic Resource
Permit Application (JARPA). The JARPA coordinates information applicable to the USACE-
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issued CWA Section 10 and Section 404 permits (Nationwide 38 or Individual 404 permit)
and Ecology-issued CWA Section 401 Water Quality Certifications. A state-issued NPDES
permit may be required for any on-Site water treatment or discharge of stormwater from the
cleanup site during implementation of the remedy as well as a DNR Use Authorizations for
State-Owned Agquatic Lands.

The federal permitting process includes review of issues relating to wetlands, Tribal treaty
rights, threatened and endangered species, habitat impacts and other factors. The USACE will
consult with natural resource trustees regarding potential project impacts on species and
habitats protected under the ESA and related requirements. In addition, the State Historic
Preservation Office will be consulted to determine the effects of the cleanup under
Section 106 of the National Historic Preservation Act.

Ecology will be responsible for final approval for the cleanup action, following consultation
with other federal, state and local regulators. The USACE will separately be responsible for
approval of the project under Nationwide Permit 38 or Section 404 permit, following ESA
consultation with the federal natural resource trustees, and also incorporating Ecology’s 401
Water Quality Certification.

6.4. Other Pre-Construction Submittals

Other documents will need to be prepared prior to construction including bid documents,
contractor submittals required by the specifications, those required by permitting agencies,
and others yet to be specified. All of these need to be provided to Ecology for review and for
project records; some may also need to be approved by Ecology. A determination of whether
approval is needed will be made by Ecology when it is notified that a document is being
prepared.

6.5. Coordination with Adjacent Cleanup Actions

Compatibility and coordination of the Haley and adjacent cleanup sites was discussed from a
design perspective in earlier sections. This section focuses on coordination from an
implementation perspective. Regardless of Haley and Cornwall being considered separate
sites from an administrative perspective, it is likely they will be built concurrently and viewed
as one site from a construction perspective. Less coordination will be required between the
Haley and Whatcom Waterway sites because they primarily overlap in an area slated for MNR.
A few key coordination issues for the Haley and Cornwall sites are summarized below.

m Certain Haley actions (e.g. upland soil solidification and nearshore sediment removal)
should be completed before beginning capping actions in overlapping portions of Cornwall
units MU-1 or MU-2.

m Haley sediment removal actions must occur before construction of the upland cap on
Cornwall (and Haley) because the excavated sediment will be consolidated beneath the
upland cap.

m Construction of the upland caps, including the associated landfill gas/soil gas collection
and stormwater drainage systems, will need to provide seamless coverage and function
across both sites.
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m Construction equipment and techniques will likely be the same for certain components of
both cleanups (e.g. ENR) and should be completed as one action to reduce construction
costs. The same could apply to the Haley MNR area if it is determined in the future that
MNR is required for Cornwall unit MU-3.

Construction actions at these overlapping cleanup sites will need to be carefully sequenced,
and these plans should be specified in construction documents.

6.6. Compliance Monitoring and Operations and Maintenance

Three types of compliance monitoring are required under MTCA for site cleanup: protection,
performance and confirmation. A long-term care and maintenance plan will also be required
because contaminated materials will remain on-Site in perpetuity in accordance with the
selected remedy.

Protection monitoring (also referred to as construction monitoring) will be conducted during
construction to assure that permit requirements are met and human health and the
environment are protected.

Performance monitoring (also referred to as post-construction monitoring) will be conducted
at the end of the construction period to confirm that design specifications and cleanup
standards have been achieved. This type of monitoring can be further divided into short-term
and long-term phases. The short-term phase covers elements that can be checked-off
immediately at the end of construction, whereas the long-term phase includes requirements
that will not be met immediately.

Confirmation monitoring (also referred to as long-term monitoring) will be conducted to
confirm that the remedy is continuing to be effective over time in areas/media that have
attained cleanup standards.

The following specific MTCA monitoring plans will therefore be prepared for the Haley Site:

m Construction Protection and Short-Term Performance Monitoring Plan (CP/STPM plan).
This combined plan will be part of construction documents, as the requirements in these
plans will need to be implemented during and checked immediately after construction.

m Long-Term Performance and Confirmation Monitoring Plan (LTP/CM plan). This combined
plan will be prepared for the post-construction period to track areas that do not meet
cleanup standards immediately after construction, and to confirm that the cleanup
continues to be effective in areas that do meet cleanup standards immediately after
construction. This plan will be included in the document described in the following
paragraph.

Long-term care and maintenance of the completed cleanup will be important to maintain its
effectiveness in protecting human health and the environment. Consequently, an umbrella
plan termed the Operations, Maintenance, and Monitoring Plan (OMMP) will be prepared to
guide care and monitoring of the cleanup after the construction is complete. This document
will include the LTC/CM plan referenced above, and will also include a consideration of
contingency response measures. Because the Haley Site will likely be developed into a park
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over time in conjunction with the adjoining Cornwall site, the OMMP may need to be revised
periodically, or combined with a similar plan being prepared for the Cornwall site.

All of these plans and revisions to plans will be submitted to Ecology for review and approval,
either as part of another deliverable or as stand-alone documents.

6.7. Schedule

It is hoped that design and permitting of the Haley cleanup can be completed over a period of
approximately two years. However, the permitting timeframe can be unpredictable.

Construction of the Haley cleanup should begin shortly after permitting is completed, and will
require phasing the upland and sediment activities, plus coordination with the Cornwall site
cleanup. The schedule for in-water work will be limited to permit-specified fish windows to
minimize effects to migrating juvenile salmonids and other aquatic species. Because of the
phasing and coordination needs, and in-water work windows, construction is expected to take
approximately two full calendar years. Post-construction monitoring will be performed for a
duration and frequency to be identified during remedial design.

A final binding construction schedule and set of deliverables will be established in a Consent
Decree between Ecology and one or more of the potential liable parties.
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Table 1

Summary of Cleanup Levels
R.G. Haley Site
Bellingham, Washington

Sediment
Indicator Hazardous Organic Carbon Organic Carbon
Substance Soil Groundwater | (0.5% to 3.5%) (<0.5% or >3.5%) Air Basis for Cleanup Level
Dioxins/Furans
Soil: Human health - based on direct contact
GW: Protection of surface water (bioaccumulative risks to people),
Dioxin TEQ 13 ng/kg 32 pg/L 15 ng/kg dw 15 ng/kg dw na adjusted up to the derived PQL
Sed: Regional background (SMS CSL based on bioaccumulative
risks to people and ecological receptors)
PAHs
Soil: Protection of groundwater - based on protection of sediment
(benthic organism toxicity)
1-Methylnaphthalene 42 ki 15 L na na na
yinap he/ke we/ GW: Protection of sediment based on benthic organism toxicity
(using 2-methylnaphthalene as a surrogate).
Soil: Protection of groundwater - based on protection of sediment
(benthic organism toxicity)
2-Methylnaphthalene 41 k 15 L 38 mg/kg oc 670 kg d na
yinap he/ke he/ g/ke He/kg dw GW: Protection of sediment based on benthic organism toxicity
Sed: Benthic organism toxicity (SMS SCO)
GW: Protection of sediment based on benthic organism toxicity
Acenaphthene na 5.3 L 16 mg/kg oc 500 kg dw na
P he/ g/ke he/ke Sed: Benthic organism toxicity (SMS SCO)
Fluoranthene na na 160 mg/kg oc 1,700 pg/kg dw na Sed: Benthic organism toxicity (SMS SCO)
Sed: Benthic organism toxicity (SMS SCO)
Naphthalene s
P na na 99 meg/kg oc 2,100 pg/kg dw 0.074 vg/m Air: Human health - inhalation
Phenanthrene na na 100 mg/kg oc 1,500 pg/kg dw na Sed: Benthic organism toxicity (SMS SCO)
GW: Protection of surface water (bioaccumulative risks to people),
adjusted up to the PQL
Benzo(a)anthracene na 0.01 pg/L 110 mg/kg oc 1,300 pg/kg dw na Sed: Benthic organism toxicity (SMS SCO). Potential
bioaccumulative risks addressed by the cPAH TEQ sediment cleanup
level.
Soil: Protection of surface water (bioaccumulative risks to people),
adjusted up to the derived PQL
GW: Protection of surface water (based on bioaccumulative risks to
cPAH TE 7.6 k 0.02 L 86 kg d 86 kg d na
Q neske he/ he/kg dw he/kg dw people); adjusted up to the derived PQL
Sed: Regional background (SMS CSL equivalent based on
bioaccumulative risks to people and ecological receptors)
SVOCs
Soil: Protection of groundwater - based on protection of surface
water (bioaccumulative risks to people), adjusted up to the PQL
Pentachlorophenol 6.3 ug/kg 0.04 pg/L 100 pg/kg dw 100 pg/kg dw na GW: Protection of surface water (bioaccumulative risks to people).
Sed: PQL (SMS SCO equivalent addressing bioaccumulative risks to
people and ecological receptors)
VOCs
Benzene na na na na 0.32 ug/m* |Air: Human health - inhalation
m- and p-Xylenes na na na na 46 pg/m3 Air: Human health - inhalation
o-Xylene na na na na 46 pg/m°  |Air: Human health - inhalation
Petroleum Hydrocarbons
Soil: Human health - based on direct contact
TPH Sum 1,534 mg/k na 260 mg/kg dw 260 mg/kg dw na
g/ke g/ke g/ke Sed: Benthic organism toxicity (site-specific SCO)
C5 to C8 Aliphatics na na na na 90,000 ug/m? |Air: Human health - inhalation
C9 to C12 Aliphatics na na na na 4,700 pyg/m* |Air: Human health - inhalation
C9 to C10 Aromatics na na na na 6,000 pg/m* |Air: Human health - inhalation
Notes:

cPAH = carcinogenic polycyclic aromatic hydrocarbon

CSL = cleanup screening level

dw - dry weight
GW = groundwater

mg/kg = milligram per kilogram

na = compound is not an indicator hazardous substance for this medium, therefore, no cleanup level is needed.

ng/kg = nanogram per kilogram

oc = organic carbon

PAH = polycyclic aromatic hydrocarbons

PQL = practical quantitation limit

SCO = sediment cleanup objective

SVOC = semivolatile organic compound

Sed = sediment

SMS = Sediment Management Standards

TEQ = toxic equivalent concentration

TPH = total petroleum hydrocarbons (sum of diesel- and lube oil-range)

pg/kg = microgram per kilogram

pg/L = microgram per liter

3 . .
pg/m” = microgram per cubic meter

VOC = volatile organic compound
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1.0 INTRODUCTION

Supplemental sediment investigations (SSIs) were conducted on behalf of the City of Bellingham (City) to
address data gaps identified in the Remedial Investigation Report (RI) and Feasibility Study (FS) Report
(GeoEngineers 2016a,b) for the marine unit of the R.G. Haley (Haley) Site (Figure 1). The marine unit
includes intertidal and subtidal aquatic lands adjacent to the upland unit of the Site, where site-related
contaminants exceed preliminary cleanup levels (PCULs) identified in the FS.

The investigations were performed to resolve the following data gaps in the marine unit:

m The northern and southern extent of nearshore sediment that exceeds chemical and biological criteria
based on benthic toxicity, and

m The bayward extent of site-related dioxins/furans, carcinogenic polycyclic aromatic hydrocarbons
(cPAHs) and pentachlorophenol (PCP) that exceed PCULs-based bioaccumulation effects.

Three phases of sampling were conducted after completion of the Rl sediment investigation in 2012 to
address these data gaps at intertidal and subtidal locations. The scope and approach for each of these
sampling events were documented in two work plans and a sampling and analysis plan (SAP) reviewed and
approved by Washington State Department of Ecology (Ecology) (GeoEngineers 2013, 2015 and 2016c).
In addition, surface sediment samples obtained and archived by the Port of Bellingham (Port) to support
remedial design of the adjacent Cornwall Avenue Landfill site (Landau 2016) were submitted for analysis
of dioxins/furans to augment the Haley RI data set.

1.1. Objectives

Components of the preferred sediment remedy as defined in the Haley FS (GeoEngineers 2016b) are
illustrated in Figure 2. As indicated in the Haley RI/FS report (GeoEngineers 2016a,b), additional sediment
data were needed to establish the limits of the marine unit (Site boundary) and refine components of the
sediment remedy throughout an expanded Site that was yet to be determined. Data collected during the
SSls were intended to fulfill these, and the following, more specific objectives:

m Confirm or refine the lateral extent of nearshore sediment removal and capping actions needed to
address all sediment that exceeds chemical and/or biological criteria protective of the benthic
community as defined in the Sediment Management Standards (SMS).

m Characterize the vertical extent of contamination in the same nearshore areas to support future
remedial design.

m Characterize the distribution of site-related bioaccumulative compounds outside of the benthic toxicity
exceedance area.

m Propose a Site boundary and expanded areas for remedy components in the marine unit based on the
information collected as part of the SSI in support of the Cleanup Action Plan (CAP).

Data and work products developed as part of the SSls will support development of the CAP, which will
present the selected remedy for the entire marine unit of the Haley Site.
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1.2. Scope

The SSls included the following activities:

Collected and analyzed a total of seven intertidal surface (O to 0.39 foot) sediment samples north and
south of the benthic toxicity exceedance area identified in the FS (Figure 2). These samples included
SSI-SS-01 through SSI-SS-03 to the south, and SSI-SS-04 through SSI-SS-07 to the north (Figure 3).

Collected subsurface sediment samples from seven cores advanced to depths as great as 8 feet below
mudline (bml) at approximately the same locations as the surface samples described above. The coring
locations are identified as SSI-SC-01 through SSI-SC-07 (Figure 3). Initially analyzed the samples
collected from the O to 2-foot and 2- to 4-foot depth intervals from each core and archived the
remainder of the samples. Additional analyses were conducted at several locations from the 4- to 6-foot
sample interval based on the initial results.

Collected eight shallow (O- up to 2-feet bml) subsurface grab samples (COB-CC-C1, COB-CC-C2,
PSB-SC-01 through PSB-SC-04) from the Pine Street Beach for analysis of bioaccumulative compounds.
Two intervals (1- to 2- feet) at PSB-SC-01 and PSB-SC-04 were archived.

Selected intertidal surface sediment samples for biological testing based on the initial chemical
analytical results. Samples SSI-SS-03, SSI-SS-05 and SSI-SS-06 were submitted for this follow-up
testing.

Collected 11 subtidal surface (0 to 0.39 foot) sediment samples to evaluate the distribution of site-
related bioaccumulative compounds in deeper water surrounding the nearshore benthic toxicity
exceedance area. These samples are identified as SSI-SS-08 through SSI-SS-18 (Figure 3).

Coordinated with the Port of Bellingham to analyze dioxins/furans in surface sediment samples
collected for the Cornwall Avenue Landfill site. These samples are identified as CL-SG-1, CL-SG-3 and
CL-SG-4 (Figure 3) and analytical results are incorporated in the summary tables of this (SSI) report.

Validated and incorporated the SSI and Cornwall data into the Haley RI/FS database and submitted
the data to Ecology’s Environmental Information Management (EIM) system.

The sediment samples described above are summarized in Table 1. In general, the analytical program for
these samples, which is summarized in Table 2, was structured to assess risks to the benthic community
in nearshore samples, and bioaccumulative compounds throughout the Site.

2.0 SEDIMENT SAMPLING ACTIVITIES

To meet the SSI objectives, both surface and subsurface samples were collected from the marine unit. Two
surface sediment composite? samples (COB-CC-C1 and COB-CC-C2) were collected on August 17, 2013
from the Pine Street Beach; surface grab and subsurface core samples from SSI-SS/SC-01 through
SSI-SS/SC-07 and surface samples from SSI-SS-08 through SSI-SS-18 (Figure 3) were obtained between
October 12 and 15, 2015 from throughout the Site. Surface (0- to 1-foot) and shallow subsurface (1- to

1 The two 2013 samples were each composed of O-to-1 foot sample intervals from three discrete locations from the Pine Street Beach. The sample

material was collected by hand over an area 1-foot in diameter at each target location and then composited for analysis.
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2-foot) grab samples (PSB-SC-O1 through PSB-SC-04) were collected on February 18, 2016 from the
Pine Street Beach and analyzed separately to confirm the 2013 composite sample results.

Surface sample depths were defined based on the receptors of concern. The sampling depth for evaluation
of benthic community risks was the top 0.39 feet (12 centimeters [cm]) of sediment and is based on the
biologically active zone established for Bellingham Bay; this depth interval was also used to evaluate risks
to higher trophic level aquatic receptors and net-fishers where bioaccumulative compounds are the primary
indicator hazardous substances (IHSs) in the marine unit. The sampling depth interval for evaluation of
human health risks associated with recreational clamming or beach play in the intertidal zone was defined
inthe FS as 0 to 1.5 feet. For the purpose of the SSI, this depth was represented by the O- to 2-foot interval.
Deeper subsurface sediment in the intertidal zone were collected to a target depth of 8 feet bml (where
possible) to evaluate nature and extent and to support future remedial design. This depth was selected
based on the depth of contamination in nearby sediment core samples that were collected during prior
phases of the RI.

Surface and subsurface sampling locations were co-located to the extent practicable. The majority of the
SSl| samples were collected from a shallow-draft vessel using a power grab (in the case of surface sediment)
or a vibracore (in the case of subsurface sediment). Intertidal surface and shallow subsurface sediment
samples SSI-SS-02, SSI-SS-04, PSB-SC-01 through PSB-SC-04, and the composite samples COB-CC-C1 and
COB-CC-C2 were collected by hand during a low tide. All sample location information is reported relative to
NAD83/98 as the horizontal reference and NAVDS8S for the vertical reference.

Details regarding sampling and analytical procedures and rationale are provided in the work plans and SAP
(GeoEngineers 2013, 2015 and 2016c¢). Field logs, including core logs, along with photographs taken
during field activities are provided in Appendix A and B, respectively.

2.1. Deviations from the Sampling and Analysis Plan

Samples were collected and analyzed in general accordance with the approved work plans and SAP
(GeoEngineers 2013, 2015 and 2016c) with the following exceptions:

m The core sample at SSI-SC-02 could not be collected due to the presence of large rock and debris at
this location, despite multiple attempts.

m The penetration depth was less than 8 feet due to refusal at the following cores:
= SSI-SC-01 (6 feet)
= SSI-SC-04 (4 feet)
= SSI-SC-06 (7 feet)

m The actual sampling location for SSI-SC-04 was offset from the target location by 7 meters (rather than
3 meters as identified in the work plan) due to multiple failed attempts at the target location because
of the presence of large rock, concrete and debris.

m Due to the presence of boulders, large cobble and debris and general lack of fine-grained sediment
(i.e., gravel or smaller), surface samples at SSI-SS-02 and SSI-SS-04 required hand-collection of
sediment over an area approximately 5 feet in diameter to achieve the required sample volume.

m The surface sediment sample at SSI-SS-02 was analyzed for dioxins/furans to provide information at
this location, since a core could not be collected.
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m PCP was initially not detected in sample SSI-SS-09; however, the reported detection limit was elevated.
Because data at this location were needed to confirm the bayward extent of PCP, the sample was
reanalyzed by a different analytical method to achieve a lower detection limit.

m Minor deviations in test parameters for water temperature and salinity occurred during bioassay
testing.

3.0 CHEMICAL AND BIOLOGICAL TESTING

The sampling and analytical testing program is summarized in Table 2. Chemical analyses were conducted
by Ecology-certified laboratories. Analytical Resources Incorporated (ARI) in Tukwila, Washington analyzed
the SMS suite of organic compounds and conventional parameters; dioxins/furans were analyzed by
Frontier Analytical in El Dorado Hills, California. Ramboll Environ (Ramboll) conducted the bioassay testing.
Samples were analyzed according to the work plans and SAP (GeoEngineers 2013, 2015 and 2016¢) and
followed the Puget Sound Estuary Program (PSEP; 1987, 1995 and 1997 with updates) protocol and
Sediment Cleanup Users’ Manual Il (SCUM Il) guidance (Ecology 2015).

3.1. Initial and Follow-up Analytical Testing

The analytical testing program was developed based on the study objectives (Section 1.1). Samples were
analyzed for one or more of the following chemicals or chemical groups:

m SMS suite of semi-volatile organic compounds (SVOCs)

m Dioxins/furans

m CcPAHs

m PCP

m Total petroleum hydrocarbons (TPH)

m Total organic carbon (TOC)

m Grain size

m Total solids

The analytical program for intertidal surface samples focused on evaluation of potential effects to the
benthic invertebrate community by analyzing for the SMS suite of chemicals excluding metals, pesticides
and polychlorinated biphenyls, which were not site IHSs. Subtidal surface samples were analyzed for
bioaccumulative IHSs to support the evaluation of human and ecological health risks. Subsurface samples

collected from the intertidal zone were analyzed for bioaccumulative and SMS chemicals for the evaluation
of health risks and to support remedy design.

Chemical analyses occurred in two phases: initial testing according to the work plans or SAP, and follow-up
testing based on the initial results where needed to further evaluate the lateral and/or vertical extent of
IHSs. Analysis of archived samples was triggered by an exceedance of the Rl screening levels based on the
protection of the benthic invertebrate community or PCULs for bioaccumulative IHSs from the FS.
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Surface sediment samples from SSI-SS-01 through SSI-SS-12 were initially analyzed and samples from
SSI-SS-13 to SSI-SS-18 were archived. Based on the analytical results, SSI-SS-14, SSI-SS-15 and SSI-SS-16
were submitted for follow-up testing to more clearly establish the bayward extent of dioxins/furans.
Additionally, SSI-SS-09 was analyzed for PCP to confirm the bayward extent of this IHS.

Subsurface samples from O- to 2-feet and 2- to 4- feet bml were initially analyzed at locations SSI-SC-01
and SSI-SC-03 through SSI-SC-07. Based on initial results, archived samples from 4 to 6 feet bml at
SSI-SC-05, SSI-SC-06 and SSI-SC-07 were tested for dioxins/furans and polycyclic aromatic hydrocarbons
(PAHs). Other archived sample analyses included the 4 to 6 feet bml sample at SSI-SC-05 (for TPH) and the
4 to 6 feet bml sample at SSI-SC-06 (for PCP). Follow-up analysis of archived sediment samples was not
necessary after initial analysis of discrete samples collected from 0-to-1 foot bml at PSB-SC-01 through
PSB-SC-04, and the samples from 1 to 2 feet bml at PSB-SC-02 and PSB-SC-03.

All chemical data were validated according to the U.S. Environmental Protection Agency’s (EPA’s) Contract
Laboratory Program National Functional Guidelines (EPA 2008, 2009 and 2011) prior to inclusion in the
RI/FS database. A summary of the validation results is provided in Appendix C; validation details are
provided in the attachments (C-1 and C-2).

3.2. Toxicity Testing

In accordance with the 2015 work plan, initial chemical results for the intertidal surface samples were
evaluated to determine if bioassay testing would be required.

Bioassays included:

m 10-day adult amphipod (Eohaustorius estuarius) mortality test (acute toxicity),
m Sediment bivalve (Mytilus galloprovincialis) larval test (acute toxicity), and

m 20-day juvenile polychaete (Neanthes arenaceodentata) growth test (chronic toxicity).

Samples exceeding RI screening levels based on the protection of the benthic community were submitted
for a suite of toxicity testing. Based on these criteria, SSI-SS-03 and SSI-SS-05 were submitted for toxicity
testing. Although not exceeding screening levels, Ecology requested that sample SSI-SS-06 also be
submitted for toxicity testing.

4.0 ANALYTICAL RESULTS

This section presents the analytical results organized according to the SSI objectives. Results related to
delineation of the area of toxicity to the benthic community according to SMS regulation are presented first,
followed by results that were used to establish the limit of SMS exceedances in subsurface sediment, and
finally results used to determine the extent of bioaccumulative risks for people and higher-order aquatic
receptors. Analytical results supporting the SMS benthic toxicity evaluation and subsurface extent of
contamination are provided in Table 3; analytical results for bioaccumulative IHSs are presented in Table 4.
Although not discussed in this report, summary statistics for the entire updated Rl data set are provided in
Appendix D to support the development of the CAP and remedial design.
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4.1. SMS Chemicals

Benthic toxicity was initially evaluated by comparing chemical analytical results from the seven intertidal
surface samples to the screening levels based on the promulgated SMS criteria or the equivalent Apparent
Effects Thresholds (AETs; expressed on a dry-weight basis). The site-specific toxicity-based screening level
for TPH was also used in this evaluation.

The results of the SMS chemical evaluation for intertidal surface sediment are shown in Figure 4; results
are color-coded to indicate the greatest level of exceedance for each chemical group (low-molecular weight
PAHs [LPAHSs], high-molecular-weight PAHs [HPAHs], TPH, phenols, chlorinated benzenes, phthalates and
miscellaneous organic compounds). Only two surface samples exceeded benthic criteria: SSI-SS-03
exceeded for TPH and 2,4-dimethylphenol, and SSI-SS-05 exceeded for LPAHs, PCP and one chlorinated
benzene. Sample SSI-SS-03 was located within the Cornwall Avenue Landfill Management Unit 2 (MU-2);
sample SSI-SS-05 was north of the Haley benthic exceedance area identified in the RI/FS. The detection
limits for several chlorinated benzenes were slightly greater than benthic criteria when normalized to TOC
(8SI-SS-01, SSI-SS-02, SSI-SS-04, SSI-SS-05 and SSI-SS-07); however, no exceedances occurred when
evaluated on a dry-weight basis (the original basis of the detection limit).

Three different bioassays (two acute and one chronic) were conducted on each of the three surface
sediment samples and one reference sediment sample. Bioassay testing protocol requires a reference
sediment with grain size matching that of the samples to be tested to factor out sediment grain-size effects
on bioassay organisms. Reference sediment was collected by Ramboll from CR22 in Carr Inlet. Grain size
was estimated in the field using a wet-sieve analysis of the reference sample to determine a match with
the laboratory grain size results for the three samples from the Haley Site; reference sample grain size was
later confirmed by laboratory analyses following PSEP protocol. Grain size characteristics (based on
laboratory results) of the reference sample relative to the Site samples are provided below.

SAMPLE AND REFERENCE GRAIN SIZE COMPARISON

Sample Percent Fines (%)
CR22 (Reference) 31
SSI-SS-03_0-12 26
SSI-SS-05_0-12 19
SSI-SS-06_0-12 28

Bioassay results are summarized in Table 5 and are shown on Figure 5; individual test results are provided
in Tables 6, 7 and 8. Ramboll’s laboratory report is included as Appendix E. All results passed SMS biological
effects criteria indicating that impacts to the benthic community from sediment contamination at the
locations tested are unlikely. These results confirm the benthic toxicity exceedance area identified in the
Haley RI/FS.

Subsurface data from intertidal sediment samples were also compared to benthic chemical criteria to
support future remedial design. The results are presented in Figure 6; color coding by chemical group is the
same as in Figure 4. No benthic criteria were exceeded in the shallowest (O- to 2-foot) interval in three of
the six cores sampled (SSI-SC-01, SSI-SC-06 and SSI-SC-07); PAHs and TPH concentrations exceeded
benthic criteria in the three other cores (SSI-SC-03, SSI-SC-04 and SSI-SC-05). All of the 2- to 4-foot core
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intervals had exceedances of PAHs, except for the two cores collected in the Cornwall Avenue Landfill MU-2.
SSI-SC-05_2-4 sample also exceeded the TPH criterion. The two northern-most cores (SSI-SC-06 and
SSI-SC-07) were the only cores with benthic criteria exceedances in the 4- to 6- foot bml samples; PAHs
were the chemicals exceeding their respective criteria. These data are sufficient to support remedy design
in the nearshore area to address dioxins/furans.

4.1. Bioaccumulative Chemicals

Data collected as part of the SSls are presented here to address the extent of dioxins/furans, cPAHs and
PCP that was not resolved in the RI/FS. Table 5 presents all these bioaccumulative IHS results for surface
and subsurface samples collected after the 2012 RI sediment investigation.

4.1.1.Dioxins/Furans

Dioxin/furan concentrations detected in the SSI surface sediment samples (Figure 7) ranged from
15.4 nanograms per kilogram (ng/kg) toxicity equivalent (TEQ) (SSI-SS-08) to 52.2 ng/kg TEQ (CL-SG-04).
SSI-SS-08 was collected west of the Pine Street Beach and CL-SG-04 was collected in Cornwall Avenue
Landfill MU-2. Although all surface samples exceeded the PCUL, the concentrations of dioxins/furans in
subtidal surface sediment samples decreased in a southerly direction and approached the PCUL of
15 ng/kg TEQ in the most distal samples. Dioxin/furan concentrations in the SSI samples also decreased
in a westerly direction toward Whatcom Waterway; the most distal samples in this direction (SSI-SS-14 and
-15) contained dioxins/furans at concentrations less than two times the PCUL. These concentrations are
likely within the range that will naturally recover. Dioxin/furan concentrations were less than the PCUL in
samples previously collected by others from the Whatcom Waterway. The new SSI data, combined with
previously existing data, provide a sufficient basis to estimate the area over which dioxin/furan
concentrations exceed the PCUL.

Dioxin/furan concentrations in intertidal subsurface sediment samples (Figure 8) ranged from 2.9 ng/kg
TEQ (SSI-SC-05_4-6) to 608 ng/kg TEQ (SSI-SC-06_2-4). Of the 23 subsurface samples analyzed from
12 locations, all but three exceeded the PCUL (PSB-02_0-1 and PSB-03_0-1 from Pine Street Beach, and
SSI-SC-05_4-6 south of Pine Street Beach). The majority of the 2015/2016 subsurface sediment
dioxin/furan concentrations were less than three times the PCUL. Samples collected from the upper
intertidal area of the Pine Street Beach (PSB-SC-01 through PSB-SC-04, COB-CC-C1 and COB-CC-C2) had
among the lowest dioxin/furan concentrations; the highest dioxin/furan concentrations, however, were
detected in the lowest intertidal portion of Pine Street Beach (SSI-SC-06). Subsurface intertidal sediment
data are sufficient to support expansion of the nearshore remedy to address dioxins/furans in the Pine
Street Beach area.

4.1.2.Carcinogenic PAHs

The SSI surface sediment cPAH concentrations (Figure 9) ranged from 13 micrograms per kilogram (ug/kg)
TEQ to 1,140 ug/kg TEQ, with only four of the 11 post-RI samples exceeding the PCUL of 86 pg/kg TEQ.
Samples with concentrations exceeding the PCUL were located within the nearshore area adjacent to the
upland unit; cPAHSs in offshore surface sediment samples collected to the south were less than the PCUL
of 86 pug/kg TEQ.

Exceedances of the PCUL in subsurface samples were more frequent. Subsurface cPAH TEQ concentrations
(Figure 10) ranged from 4 pg/kg TEQ to 1,000 ug/kg TEQ with 14 of the 21 samples analyzed (from
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10 locations) exceeding the PCUL. The Pine Street Beach shallow subsurface sediment samples
(PSB-SC-01 through PSB-SC-04) represented the lowest concentrations (4.4 ug/kg TEQ to 38.3 ug/kg TEQ)
and all were less than the PCUL. The highest concentration was detected at SSI-SC-05 in the O- to 2-foot
sample interval. Concentrations were also elevated in the 2- to 4-foot bml sample in several other cores
(SSI-SC-05 through SSI-SC-07). All subsurface exceedances of cPAHs co-occurred with dioxins/furans
exceedances of the PCUL.

The previously collected RI data in concert with the SSI data identify the bayward extent of cPAH
concentrations exceeding the PCUL, except along the shoreline west of Pine Street Beach. Elevated
concentrations of cPAHs are present in sediment in the Pine Street Beach area and further west along the
shoreline (Figure 9). These areas coincide with the site of the former Sehome Dock and other historical
features, including the Port’s present-day barge dock associated with the Bellingham Shipping Terminal.
The former Sehome Dock was a large over-water freight wharf that included rail and warehouse facilities
operated by Bellingham Bay and British Columbia Railroad Company and other companies (Figures F-1 and
F-2; Appendix F). Historic overwater features also existed along the present-day shoreline west of Pine
Street Beach. These included the Pine Street Trestle and City Wharf (precursor to the Bellingham Shipping
Terminal Figure F-3). Further development of the Bellingham Shipping Terminal occurred on filled land that
produced the present-day upland between Pine Street Beach and Whatcom Waterway. A composite view
of historical nearshore and over-water features is presented in Figure F-4. The outlines of these historical
features are also shown in Figure 9 (and Figure 14). It is likely that the nearshore area from Pine Street
Beach to Whatcom Waterway was impacted by these historical activities as well as the over-water
structures that supported these activities since the late 1800s.

Sediment analytical data also suggest that PAHs along the shoreline west of Pine Street Beach originated
from a non-Haley source (Appendix G). The PAH profile of Haley-related chemicals is reflected by analytical
data from samples RI-1 through RI-5 (Figures G-1 through G-5), which were collected immediately adjacent
to the former Haley facility in an area impacted by the release of wood treatment chemicals. The profile of
PAHs in sediment west of Pine Street Beach (Port barge dock area) is reflected in samples 6B-01-SS,
6C-01-SS and 6C-02-SS (Figures G-6 through G-8). PAH profiles are similar within each of these areas, but
differ between the areas. In general, lighter molecular weight PAHs (naphthalene through anthracene) are
more prevalent in sediment adjacent to the Haley facility than west of Pine Street Beach. PAH ratios are
commonly used to evaluate sources and the most common ratio is fluoranthene:pyrene (F/P). This ratio is
commonly used because these PAHs are typically abundant, behave similarly in the environment and resist
weathering. Differences in F/P ratios, therefore, are more apt to reflect different sources as opposed to the
effects of environmental fate and transport. The F/P ratio in all samples adjacent to the former Haley facility
are <1, as opposed to samples collected west of Pine Street Beach which are all >1. Another obvious
difference is the relative abundance of dibenzo(a,h)anthracene compared to indeno(1,2,3-cd)pyrene and
benzo(g,h,i)perylene in samples from the two areas. Dibenzo(a,h)anthracene is less abundant than the
other two compounds in the Haley samples, and more abundant than the other compounds in samples
west of Pine Street Beach.

PAHs in samples COB-SS-04 and COB-SS-05 appear to represent mixed sources (Figures G-9 and G-10).
These samples were collected at the location of the subtidal cPAH hot spot near Pine Street Beach
(Figure 14). These samples exhibit some similarity to the Haley samples based on the relative abundance
of light molecular weight PAHs; however, the F/P ratio in these samples resembles sediment in the Port
barge dock area. Another diagnostic ratio used to evaluate PAH sources is anthracene:phenanthrene. The
anthracene:phenanthrene ratio is considerably lower in the subtidal Pine Street Beach samples than either
the Haley or Port barge dock samples.
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The elevated cPAH concentrations in the Pine Street Beach area fall within the footprint of dioxins that will
be actively remediated as part of the Haley cleanup. The elevated cPAH concentrations near the Bellingham
Shipping Terminal barge dock are within the footprint of the proposed cap and armoring that will be
constructed as part of the Phase Il Whatcom Waterway cleanup. Concentrations of cPAHs between these
locations are within the range that may recover naturally, and fall within areas proposed for monitored
natural recover (MNR) as part of the Whatcom Waterway and/or Haley cleanups.

4.1.3.Pentachlorophenol

PCP concentrations in SSI surface sediment samples (Figure 11) ranged from non-detect (85U pg/kg) to
580 pg/kg. Three of the eight sediment samples exceeded the PCUL of 100 ug/kg. All surface sediment
sample exceedances occurred in the intertidal area and fell within the footprint of dioxin/furan and cPAH
exceedances.

Concentrations of PCP in subsurface sediment samples ranged from 12 pg/kg to 250 ug/kg (Figure 12);
only 4 of the 19 samples analyzed exceeded the PCUL. The Pine Street Beach samples represented the
lowest concentrations (12 pg/kg to 33 pg/kg); all were below the PCUL. The highest concentration occurred
at SSI-SC-06 in the 2-to-4 foot bml sample interval (250 pg/kg). All subsurface sediment sample
exceedances occurred in the intertidal area and fell within the footprint of dioxin/furan and cPAH
exceedances.

5.0 DISCUSSION

Data presented in this report provide the necessary information to refine the selected cleanup action for
the Haley marine unit in the CAP. The nearshore SSI chemical and biological data confirm that the benthic
toxicity exceedance area does not extend further north or south than shown in the RI/FS. As a result, the
nearshore sediment removal and capping components of the preferred remedy are expected to fully
address risks to the benthic community at the Haley Site.

The SSI data also adequately characterize the extent of site-related bioaccumulative compounds. The
spatial distribution of dioxins/furans, cPAHs and PCP in surface sediment were interpolated using an
inverse-distance weighted model (Figures 13, 14 and 15, respectively). For each constituent, the
geographic information system (GIS)-based model displays data for four different concentration intervals.
The upper limit of each interval is set at the following approximate concentrations: the PCUL, about
3.5 times the PCUL, about 8 times the PCUL, and greater than 8 times the PCUL.

GIS interpolation models are affected by the density of the data and the magnitude of the known
concentrations. The models interpolate data far beyond the last meaningful control point when data are
sparse. For this reason, the outer boundary of the interpolated data was manually selected based on a
practical interpretation of the data. For instance, the southern 15 ng/kg dioxin/furan concentration
boundary was selected closer to samples CL-SG-1, SSI-SS-12 and SSI-SS-16 than the GIS model would
otherwise indicate. Dioxin/furan concentrations in these samples are 15.5, 16.9 and 15.5 ng/kg,
respectively. These values only very slightly exceed the regional background value of 15 ng/kg. However,
given the wide spacing in data points, the true location of the 15 ng/kg boundary line may in some locations
vary several hundred feet landward or seaward from its interpolated position.

The dioxin/furan footprint in surface sediment encompasses the cPAH and PCP footprints when compared
to their respective PCULs (Figures 13, 14 and 15), excluding an area of elevated cPAHs near the Bellingham
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Shipping Terminal. As previously discussed, cPAHs along the shoreline west of Pine Street Beach are likely
related to historical over-water and nearshore activities, including the present-day barge dock. This area
will be addressed as part of the Whatcom Waterway cleanup. The distribution of dioxins/furans can
therefore be used to establish the Haley Site boundary in the CAP.

The footprint of bioaccumulative compounds is considerably larger than the spatial extent of the preferred
sediment remedy shown in the Haley FS. This was anticipated at the time the FS was prepared and can be
readily addressed in the CAP by an expansion of existing components of the Haley remedy. The footprint of
bioaccumulative compounds also overlaps with remedial action areas associated with the adjacent
Whatcom Waterway and Cornwall Landfill cleanups. These details will be further evaluated in the CAP.

6.0 LIMITATIONS

We have prepared this report for the City of Bellingham (City) for the R.G. Haley Site as an addendum to the
remedial investigation and feasibility study. The City may distribute copies of this report to regulatory
agencies as may be required for the project.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices for environmental investigations in this area at the time this report was
prepared.

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if
provided, and any attachments should be considered a copy of the original document. The original
document is stored by GeoEngineers, Inc. and will serve as the official document of record.
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Table 1

Sample Locations
R.G. Haley Site
Bellingham, Washington

Water Depth of Penetration
Sample Coordinates? Surface Water Mudline Depth Sample Interval Elevation at
Sample Sample Date Washington State Planes (NAD83) | Elevation Column Elevation Sampling (ft below (below mud line) Top of Sample
Location® Identification Sampled Easting Northing (ft NAVDSS) (ft) (ft NAVDSS) Method mudline) | Top (ft) [ Bottom (ft) | (¢t NAVDSS)
SS1.SS.01 SSI-85-01-0-12 10/15/2015 1239699.93 639393.98 4.31 9.50 5.24 bower Grab 030 0 03 504
SSI-8S-DUP-03 10/15/2015 1239699.93 639393.98 431 9.50 -5.24 0 0.3 -5.24
SS1-55-02 SS1-85-02_0-12 10/15/2015 1239821.87 639346.08 3.51 0.00 3.51 Hand-collected 0.39 0 0.39 3.51
SS1-8S-03 SS1-5-03_0-12 10/15/2015 1239771.03 639465.48 4,51 12.80 -8.29 Power Grab 0.69 0 0.39 -8.29
SS1-55-04 SSI-85-04_0-12 10/15/2015 1240507.51 639802.05 2.51 0.00 251 Hand-collected 0.39 0 0.39 251
SSI-8S5-05 $S1-85-05_0-12 10/12/2015 1240424.93 639823.96 291 7.80 -4.89 Power Grab 0.46 0 0.39 -4.89
SS1-55-06 SSI-85-06_0-12 10/12/2015 1240485.55 639964.27 3.21 8.70 -5.49 Power Grab 0.56 0 0.39 -5.49
SSI-8S-07 SS1-85-07_0-12 10/12/2015 1240451.56 640149.78 3.71 7.40 -3.69 Power Grab 0.43 0 0.39 -3.69
SSI-55-08 SS1-85-08_0-12 10/12/2015 1240062.51 640265.96 4.51 26.50 -21.99 Power Grab 0.79 0 0.39 -21.99
SS1-8S-09 SSI-5-09_0-12 10/12/2015 1239630.95 639725.00 4.61 21.50 -16.89 Power Grab 0.75 0 0.39 -16.89
SSI-55-10 SS1-85-10_0-12 10/12/2015 1239203.19 639263.41 5.31 28.80 -23.49 Power Grab 0.46 0 0.39 -23.49
SS1-88-11 SS1-88-11_0-12 10/12/2015 | 1238821.87 638767.28 7.41 30.10 -22.69 Power Grab 0.72 0 0.39 -22.69
SSI-55-12 SS1-85-12_0-12 10/12/2015 | 1238699.52 638349.08 4.51 29.60 -25.09 Power Grab 0.69 0 0.39 -25.09
515513 SS1-85-13_0-12 10/12/2015 | 1239637.27 640607.96 7.01 33.30 -26.29 Power Grab 0.7 0 0.39 -26.29
SSI-S8S-DUP-01 10/12/2015 | 1239637.27 640607.96 7.01 33.30 -26.29 0 0.39 -26.29
SSI-8S-14 SS1-85-14_0-12 10/13/2015 | 1239617.14 640203.43 6.01 27.40 -21.39 Power Grab 0.52 0 0.39 -21.39
SSI-85-15 SS1-85-15_0-12 10/13/2015 | 1239228.96 639802.28 5.71 29.40 -23.69 Power Grab 0.46 0 0.39 -23.69
SS1-55-16 SS1-85-16_0-12 10/13/2015 | 1238508.27 639067.91 4.81 30.40 -25.59 Power Grab 0.46 0 0.39 -25.59
SSI-85-17 SS1-85-17_0-12 10/13/2015 | 1239120.49 640318.04 451 32.30 27.79 Power Grab 0.59 0 0.39 27.79
SSI-SS.18 SSI-85-18_0-12 10/13/2015 1238808.66 639768.38 3.61 28.10 -24.49 Power Grab 0.46 0 0.39 24.49
SSI-SS-DUP-02 10/13/2015 | 1238808.66 639768.38 3.61 28.10 -24.49 0 0.39 -24.49
SSI-5C-01_0-2 10/14/2015 0 2.0 -5.89
SSI-SC-DUP-01 10/14/2015 ) 0 2.0 -5.89
SSI-5C-01 1239695.34 639367.68 451 10.40 -5.89 Vibracore 6.0
SSI-SC-01_2-4 10/14/2015 2 4.0 -7.89
SSI1-SC-01_4-6 10/14/2015 4 6.0 -9.89
SS1-5C-02° Abandoned Abandoned 1239814.39° 639375.35° - - - - - - - -
SSI-SC-03_0-2 10/14/2015 0 2.0 -3.09
SSI-SC-03_2-4 10/14/2015 2 4.0 -5.09
SSI-5C-03 SSI-SC-03_4-6 10/14/2015 1239788.45 639426.59 451 7.60 -3.09 Vibracore 8.0 4 6.0 -7.09
SSI-SC-DUP-02 10/14/2015 4 6.0 -7.09
SSI-5C-03_6-8 10/14/2015 6 8.0 -9.09
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Water Depth of Penetration
Sample Coordinates? Surface Water Mudline Depth Sample Interval Elevation at
Sample Sample Date Washington State Planes (NAD83) | Elevation Column Elevation Sampling (ft below (below mud line) Top of Sample
Location® Identification Sampled Easting Northing (ft NAVD88) (ft) (ft NAVD88) Method mudline) | Top (ft) [ Bottom (ft) | (¢t NAVDSS)
SSI-SC-04_0-2 10/15/2015 0 2.0 0.41
SSI-SC-04 SSI-SC-DUP-03 10/15/2015 1240482.54 639785.46 7.31 6.90 0.41 Vibracore 4.0 0 2.0 0.41
SSI-SC-04_2-4 10/15/2015 2 4.0 -1.59
SSI-SC-05_0-2 10/13/2015 0 2.0 -3.49
SSI-SC-05_2-4 10/13/2015 . 2 4.0 -5.49
SSI-SC-05 1240432.94 639831.19 6.01 9.50 -3.49 Vibracore 8.0
SSI-SC-05_4-6 10/13/2015 4 6.0 -7.49
SSI-SC-05_6-8 10/13/2015 6 8.0 -9.49
SSI-SC-06_0-2 10/13/2015 0 2.0 -2.79
SSI-SC-06_2-4 10/13/2015 . 2 4.0 -4.79
SSI-SC-06 1240514.26 639964.40 4.01 6.80 -2.79 Vibracore 7.0
SSI-SC-06_4-6 10/13/2015 4 6.0 -6.79
SSI-SC-06_6-7 10/13/2015 6 7.0 -8.79
SSI-SC-07_0-2 10/13/2015 0 2.0 -3.29
SSI-SC-DUP-04 10/13/2015 0 2.0 -3.29
SSI-SC-07 SSI-SC-07_2-4 10/13/2015 1240430.59 640152.61 491 8.20 -3.29 Vibracore 8.0 2 4.0 -5.29
SSI-SC-07_4-6 10/13/2015 4 6.0 -7.29
SSI-SC-07_6-8 10/13/2015 6 8.0 -9.29
PSB-SC-01-0-1 2/18/2016 0 1.0 4.33
PSB-SC-01 1240606.78 639879.16 4.33 0.00 4.33 Hand-collected 2.0
PSB-SC-01-1-2 2/18/2016 1 2.0 3.33
PSB-SC-02-0-1 2/18/2016 0 1.0 1.31
PSB-SC-02 1240583.96 639961.75 1.31 0.00 1.31 Hand-collected 2.0
PSB-SC-02-1-2 2/18/2016 1 2.0 0.31
PSB-SC-03-0-1 2/18/2016 0 1.0 6.11
PSB-SC-03 1240637.16 639963.99 6.11 0.00 6.11 Hand-collected 2.0
PSB-SC-03-1-2 2/18/2016 1 2.0 5.11
PSB-SC-04-0-1 2/18/2016 0 1.0 4.71
PSB-SC-04 1240607.72 640040.70 4.71 0.00 4.71 Hand-collected 2.0
PSB-SC-04-1-2 2/18/2016 1 2.0 3.71
CL-SG-1 CL-SG-1_0-10 6/10/2015 1239046.85 638088.18 4.61 13.90 -9.29 Power Grab NR 0 0.33 -9.29
CL-SG-3 CL-SG-3_0-10 6/10/2015 1239171.17 638823.80 4.11 21.00 -16.89 Power Grab NR 0 0.33 -16.89
CL-SG-4 CL-SG-4_0-10 6/10/2015 1239423.47 639210.89 3.21 20.00 -16.79 Power Grab NR 0 0.33 -16.79
coB-cc-c1* COB-CC-C1_0-1 8/17/2013 1240608.64 639939.70 -0.78 t0 8.45 0.00 -0.78 t0 8.45| Hand-collected 1.0 0 1.0 -0.78 10 8.45
coB-cc-c2* COB-CC-C2_0-1 8/17/2013 1240602.86 640011.43 -0.75 t0 8.83 0.00 -0.75t0 8.83| Hand-collected 1.0 0 1.0 -0.75t0 8.83

Notes:
! Sediment sample locations shown on Figure 3.
2 Obtained using a real time kinematic (RTK) - global positioning system (GPS) and/or hand-held Trimble GPS device.
3Sample location abandoned after multiple refusals. Coordinates are for proposed location.
4 Composite samples, reporting Easting and Northings centroid and elevations range.
ft = feet
NR = not reported
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Table 2

Summary of Analyses
R.G. Haley Site
Bellingham, Washington

Analysis
. . TPH (Diesel-
sample DI;::;:SS/ TOtZIa?;f:mc s'l';ti:Is Grain Size| SVOCs cPAHs Chlorophenols | and Heavy | Bioassay
Interval Oil-Range)
Location Sample (depth below Sampling Plumb 1981
Description Location L ’ PSEP NWTPH-Dx
mud line in Method Standard EPA 8270 . i
feet) EPA Method Method 53108 PSEP 1986 or EPA SIM | EPA with acid/ PSEP
etho ow o 1
1613 Mod or SW846 1986 ASTM D- 8270 level 8041 silica gel 1995
Method 9060 422 Mod cleanup

SSI-8S-01 0-0.30 Power Grab - X X X X X X A A

SSI-$S-02 0-0.39 Hand-collected X X X X X X X X A

SSI-8S-03 0-0.39 Power Grab - X X X X X X X X

SSI-SS-04 0-0.39 Hand-collected - X X X X X X X A

SSI-8S-05 0-0.39 - X X X X X X X X

SSI-SS-06 0-0.39 Power Grab - X X X X X X A X

SSI-SS-07 0-0.39 - X X X X X X A A
0-2 X X X X - X X2 A
SSI-SC-01 2-4 X X X X - X X2 A
46 A A A A - A A A
0-2 X X X X - X X2 X
SS1.SC.03 2-4 X X X X - X X2 X
46 A A A A - A A A
6-8 A A A A - A A A
» SS1SC.04 0-2 X X X X - X X2 X
c 2-4 X X X X - X X2 X
GE) 0-2 X X X X - X X2 X
'-05) SS1.SC.05 2-4 Vibracore X X X X - X X2 X
%) 46 X X X X - X A X
T 6-8 A A A A - A A A
-'_g 0-2 X X X X - X X2 A
Q SS1.SC.06 2-4 X X X X - X X2 A
£ 46 X X X X - X X2 A
6-7 A A A A - A A A
0-2 X X X X - X X2 A
2-4 X X X X - X X2 A

SSI-SC-07
46 X X X X - X A A
6-8 A A A A - A A A
PSB-SC-01 0-1 Hand-collected X3 X3 X3 X3 - X X2 -
PSB-SC-01 1-2 Hand-collected A A A A - A A -
PSB-SC-02 0-1 Hand-collected X3 X3 X3 X3 - X X2 -
PSB-SC-02 1-2 Hand-collected x3 x3 x3 x3 - X X2 -
PSB-SC-03 0-1 Hand-collected X3 X3 X3 X3 - X X2 -
PSB-SC-03 1-2 Hand-collected x3 x3 x3 x3 - X X2 -
PSB-SC-04 0-1 Hand-collected X3 x3 x3 x3 - X X2 -
PSB-SC-04 1-2 Hand-collected A A A A - A A -
CoB-cC-C1 0-1 Hand-collected X X X X - - - -
COB-CC-C2 0-1 Hand-collected X X X X - - - -
SSI-$S-08 0-0.39 X X X X - A - -
SSI-$S-09 0-0.39 X X X X - X X2 -~
SSI-SS-10 0-0.39 X X X X - X - -
b SS-8SI-11 0-0.39 X X X X - X -~ -~
?E’ SSI-SS-12 0-0.39 X X X X - X - -
5 SSI-SS-13 0-0.39 A A A A - A - -
g SSI-SS-14 0-0.39 Power Grab X X X X - A - -~
T SSI-SS-15 0-0.39 X X X X - A - -
.g SSI-S5-16 0-0.39 X X X X -~ A -~ -
g SSI-8S-17 0-0.39 A A A A - A - -
()] SS1-55-18 0-0.39 A A A A - A - -
CL-SG-1 0-0.33 X - - - - - - -
CL-SG-3 0-0.33 X - - - - - - -
CL-SG-4 0-0.33 X - - - - - - -
Notes:

Benthic PAH toxicity evaluated with exposure to ultraviolet (UV) light according to the SCUM Il 2015 Appendix C.
2Pentachlorophenol analysis only.

3Confirmation analysis to address the effect of compositing on previously collected intertidal sediment samples from 2013.
A = archive

cPAH = carcinogenic polycyclic aromatic hydrocarbons

EPA = Environmental Protection Agency

ft = feet

PAH = polycyclic aromatic hydrocarbons

PSEP = Puget Sound Estuary Program

SMS = Sediment Management Standards

SVOCs = semivolatile organic compounds

TPH = total petroleum hydrocarbons

X = chemical or chemical group was analyzed

- = not analyzed for this group
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Table 3

2013-2016 Sediment Analytical Results Compared to Screening Levels for Protection of Benthic Organisms

R.G Haley Site
Bellingham, Washington

Sample Location PSB-01 PSB-02 PSB-02 PSB-03 PSB-03 PSB-04 SSI-SS-01 SSI-SC-01 SSI-SCc-01 SSI-SS-02
Sample ID:|] PSB-SC-01-0-1 | PSB-SC-02-0-1 | PSB-SC-02-1-2 | PSB-SC-03-0-1 | PSB-SC-03-1-2 | PSB-SC-04-0-1 | SSI-SS-01_0-0.39 | SSI-SC-01_0-2 | SSI-SC-01_2-4 | SSI-SS-02_0-0.39
Date Sampled:| 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015
Depth Interval (ft bml): 0-1 ft 0-1 ft 1-2 ft 0-1 ft 1-2 ft 0-1 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): 4.3 13 0.3 6.1 5.1 4.7 -5.2 -5.9 -7.9 -0.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Total Organic Carbon Percent 0.5 3.5 0.243 0.587 0.279 0.195 0.491 0.742 1.06 1.00 0.824) 0.398
Total Solids Percent NE NE 82.61 83.26 81.34 95.16 94.74 92.41 70.67 72.72 72.57 84.94
LPAHs (OC-Normalized)
Sum of LPAHs mg/kg OC 370 780 - - - - - - 54 84 95 3.5
2-Methylnaphthalene mg/kg OC 38 64 - - - - - - 4.5 16 9.3 4.8 U
Acenaphthene mg/kg OC 16 57 -- — -- — -- — 3.6 4.2 4.0 4.8 U
Acenaphthylene mg/kg OC 66 66 -- — -- — -- — 3.6 5.0 4.4 4.8 U
Anthracene mg/kg OC 220 1,200 - - - - - - 6.4 12 13 4.8U
Fluorene mg/kg OC 23 79 - - - - - - 4.2 6.8 7.8 4.8 U
Naphthalene mg/kg OC 99 170 - - - - - - 8 22 32 4.8 U
Phenanthrene mg/kg OC 100 480 -- — -- — -- — 30 34 34 3.5
LPAHSs (Dry Weight)
Sum of LPAHs pg/kg 5,200 5,200 - - - - - - 570 840 780 14)
2-Methylnaphthalene pg/kg 670 670 - - - - - - 48 160 77 19U
Acenaphthene pg/ke 500 500 - - - - - - 38 42 33 19U
Acenaphthylene pg/kg 1,300 1,300 - - - - - - 38 50) 36 19U
Anthracene pg/ kg 960 960 -- - -- - -- - 68 120 110 19U
Fluorene pg/kg 540 540 - - - - - - 45 68 64 19U
Naphthalene pg/kg 2,100 2,100 - - - - - - 80 220 260 19U
Phenanthrene pg/kg 1,500 1,500 - - - - - - 300 340 280 14)
HPAHs (OC-Normalized)

Sum of HPAHs mg/kg OC 960 5,300 - - - - - - 120 210 220 29.6
Benzo(a)anthracene mg/kg OC 110 270 3.2 1.7 9.3 3.4 0.8J 11 10 16 18 2.8
Benzo(a)pyrene mg/kg OC 99 210 3.5 1.5 10.0 29 0.5J 1.0 14 22 22 3.5
Benzofluoranthenes (Total) mg/kg OC 230 450 5.8 3.6 19.0 6.2 1.7 2.0 22 34 40 7
Benzo(g,h,i)perylene mg/kg OC 31 78 - - - - - - 8.2 13 10 3
Chrysene mg/kg OC 110 460 3.8 3.1 14.0 4.4 1.1 1.6 13 20 21 4.3
Dibenzo(a,h)anthracene mg/kg OC 12 33 19U 0.8J 2.0 25U 1.0U 0.6 U 24 3.2 2.7 1.3
Fluoranthene mg/kg OC 160 1,200 - - — - — - 21 41 45 4
Indeno(1,2,3-c,d)pyrene mg/kg OC 34 88 2.3 1.2 54 25 0.7 0.8 7 11 10 4.8 U
Pyrene mg/kg OC 1,000 1,400 - - - - - - 25 53 55 4.3
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Sample Location PSB-01 PSB-02 PSB-02 PSB-03 PSB-03 PSB-04 SSI-SS-01 SSI-SC-01 SSI-SCc-01 SSI-SS-02
Sample ID:] PSB-SC-01-0-1 | PSB-SC-02-0-1 | PSB-SC-02-1-2 | PSB-SC-03-0-1 | PSB-SC-03-1-2 | PSB-SC-04-0-1 | SSI-SS-01_0-0.39 | SSI-SC-01_0-2 | SSI-SC-01_2-4 | SSI-SS-02_0-0.39
Date Sampled:] 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015
Depth Interval (ft bml): 0-1 ft 0-1 ft 1-2 ft 0-1 ft 1-2 ft 0-1 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): 4.3 13 0.3 6.1 5.1 4.7 -5.2 -5.9 -7.9 -0.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
HPAHSs (Dry Weight)
Sum of HPAHs pg/kg 12,000 17,000 - — - - - — 1,300 2,100 1,800 120
Benzo(a)anthracene pg/kg 1,300 1,600 7.7 9.8 26 6.6 3.8) 7.9 110) 160 150 11)
Benzo(a)pyrene pg/kg 1,600 1,600 8.5 9 28 5.6 2.6) 7.3 150 220 180 14)
Benzofluoranthenes (Total) pg/kg 3,200 3,600 14 21 53 12 8.4 15 230 340 300 28)
Benzo(g,h,i)perylene pg/ke 670 720 - - - - - - 87 130 100 10)
Chrysene pg/kg 1,400 2,800 9.2 18 39 8.6 5.6 12 140 200 170 17)
Dibenzo(a,h)anthracene pg/kg 230 230 4.7 U 4.5) 5.5 48U 49U 48U 25 32 22 5.3
Fluoranthene pg/kg 1,700 2,500 - — - - - - 220) 410 370 16J
Indeno(1,2,3-c,d)pyrene pg/kg 600 690 5.6 7.1 15 49 3.3 5.8 74 ) 110 83 19U
Pyrene pg/kg 2,600 3,300 - — - - - - 260) 530 450 17)
Petroleum Hydrocarbons (Dry Weight)
Diesel Fuel mg/kg 260 260 - - - - - - - - - 16
Motor Oil mg/kg 260 260 - - - - - - - - - 140
Petroleum Hydrocarbons (Total) mg/kg 260 260 - - - - - - - - - 156
Chlorinated Hydrocarbons (OC-Normalized)
1,2,4-Trichlorobenzene mg/kg OC 0.81 1.8 - - - - - - 1.8U - - 48U
1,2-Dichlorobenzene (o-Dichlorobenzene) mg/kg OC 2.3 2.3 - - - - - - 1.8U - - 48U
1,3-Dichlorobenzene (m-Dichlorobenzene) mg/kg OC NE NE - - - - - - 1.8U - - 48U
1,4-Dichlorobenzene (p-Dichlorobenzene) mg/kg OC 3.1 9 - - - - - - 3 - - 48U
Hexachlorobenzene mg/kg OC 0.38 2.3 - - - - - - 0.44 U - - 1.2U
Chlorinated Hydrocarbons (Dry Weight)
1,2,4-Trichlorobenzene pg/kg 31 51 - - - - - - 19U - - 19U
1,2-Dichlorobenzene (o-Dichlorobenzene) pg/kg 35 50 - - - - - - 19U - - 19U
1,3-Dichlorobenzene (m-Dichlorobenzene) pg/kg NE NE - - - - - - 19U - - 19U
1,4-Dichlorobenzene (p-Dichlorobenzene) pg/kg 110 110 - - - - - - 30 - - 19U
Hexachlorobenzene pg/kg 22 70 - - - - - - 4.7 U - - 4.7U
Phthalates (OC-Normalized)
Bis(2-Ethylhexyl) Phthalate mg/kg OC 47 78 - - - - - - 13 - - 12U
Butyl benzyl Phthalate mg/kg OC 4.9 64 - - - - - - 1.8U - - 48U
Dibutyl Phthalate mg/kg OC 220 1,700 - - - - - - 1.8U - - 4.8 U
Diethyl Phthalate mg/kg OC 61 110 - - - - - - 341 - - 30
Dimethyl Phthalate mg/kg OC 53 53 - - - - - - 1.8U - - 48U
Di-n-Octyl Phthalate mg/kg OC 58 4,500 - -- - -- - - 1.8U - - 48U
Phthalates (Dry Weight)

Bis(2-Ethylhexyl) Phthalate ug/kg 1,300 1,900 - - - - - - 140 - - 47U
Butyl Benzyl Phthalate pg/kg 63 900 - - - - - - 19U - - 19U
Dibutyl Phthalate pg/ke 1,400 1,400 - - - - - - 19U - - 19U
Diethyl Phthalate pg/ke 200 200 - - - - - - 33U - - 100U
Dimethyl Phthalate pg/kg 71 160 - - - - - - 19U - - 19U
Di-n-Octyl Phthalate pg/ke 6,200 6,200 - - - - - - 19U - - 19U
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Sample Location PSB-01 PSB-02 PSB-02 PSB-03 PSB-03 PSB-04 SSI-SS-01 SSI-SC-01 SSI-SCc-01 SSI-SS-02
Sample ID:] PSB-SC-01-0-1 | PSB-SC-02-0-1 | PSB-SC-02-1-2 | PSB-SC-03-0-1 | PSB-SC-03-1-2 | PSB-SC-04-0-1 | SSI-SS-01_0-0.39 | SSI-SC-01_0-2 | SSI-SC-01_2-4 | SSI-SS-02_0-0.39
Date Sampled:] 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015
Depth Interval (ft bml): 0-1 ft 0-1 ft 1-2 ft 0-1 ft 1-2 ft 0-1 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): 4.3 13 0.3 6.1 5.1 4.7 -5.2 -5.9 -7.9 -0.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Phenols (Dry Weight)
2,4-Dimethylphenol pg/kg 29 29 - - - - - - 24 U - - 23 U
2-Methylphenol (o-Cresol) pg/kg 63 63 - - - - - - 19U - - 19U
4-Methylphenol (p-Cresol) pg/kg 670 670 - - - - - - 64 - - 19U
Pentachlorophenol pg/kg 360 690 18 12 26 NJ 19 NJ 20 33 94U 52 160 NJ 93U
Phenol pg/kg 420 1,200 - - - - - - 280 - - 19U
Miscellaneous Extractables (OC-Normalized)
Dibenzofuran mg/kg OC 15 58 -- — -- — -- — 4 -- — 4.8 U
Hexachlorobutadiene mg/kg OC 3.9 6.2 - - - - - - 0.44 U - - 1.2U
n-Nitrosodiphenylamine (as diphenylamine) mg/kg OC 11 11 - - - - - - 1.8U - - 48U
Miscellaneous Extractables (Dry Weight)
Dibenzofuran pg/kg 540 540 - - - - - - 42 - - 19U
Hexachlorobutadiene pg/ kg 11 120 -- - -- - -- - 4.7 U -- - 4.7U
n-Nitrosodiphenylamine (as diphenylamine) pg/ke 28 40 - - - - - - 19U - - 19U
Benzoic Acid pg/kg 650 650 - - - - - - 190 U - - 190U
Benzyl Alcohol pg/kg 57 730 - - - - - - 19 UJ - - 19 UJ
Conventionals

Gravel Percent NE NE 34.0 42.8 43.8 51.5 50.9 60.5 26.0 14.0 16.7 63.2
Very coarse sand Percent NE NE 13.5 11.8 114 8.1 9.2 111 4.1 6.1 6.3 12.8
Coarse sand Percent NE NE 26.5 20.0 19.5 15.3 15.9 13.2 6.5 8.6 8.4 14.1
Medium sand Percent NE NE 22.3 20.5 18.8 20.9 19.8 11.1 26.3 26.6 22.6 8.3
Fine sand Percent NE NE 2.2 2.9 3.1 34 3.4 31 22.4 25.8 23.0 1.0
Very fine sand Percent NE NE 0.4 0.2 0.3 0.1 0.2 0.2 4.5 8.5 8.2 0.2
Coarse silt Percent NE NE 1.0U 19U 3.1U 0.6 U 05U 1.0U 4.7 0.9 2.6 0.4U
Medium silt Percent NE NE 1.0U 19U 3.1U 0.6U 05U 1.0U 0.8 1.6 1.6 0.4U
Fine silt Percent NE NE 1.0U 19U 3.1U 0.6U 0.5U 1.0U 1.2 2.6 2.5 0.4U
Very fine silt Percent NE NE 1.0U 19U 3.1U 0.6U 05U 10U 0.7 13 1.8 0.4U
Coarse clay Percent NE NE 1.0U 19U 3.1U 0.6U 0.5U 1.0U 0.7 0.9 1.6 0.4U
Medium clay Percent NE NE 1.0U 19U 3.1U 0.6U 0.5U 1.0U 0.7 1.2 1.7 0.4U
Particle/Grain size, Phi Scale >10 Percent NE NE 1.0U 19U 3.1U 0.6U 05U 10U 13 21 3.0 0.4U
Total Fines Percent NE NE 1.0 1.9 3.1 0.6 0.5 1.0 10.2 10.5 14.8 0.4
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Sample Location SSI-SS-03 SSI-SC-03 SSI-SC-03 SSI-SS-04 SSI-SC-04 SSI-SC-04 SSI-SS-05 SSI-SC-05 SSI-SC-05 SSI-SC-05
Sample ID:] SSI-SS-03_0-0.39 | SSI-SC-03_0-2 | SSI-SC-03_2-4 | SSI-SS-04-0_0.39 | SSI-SC-04_0-2 | SSI-SC-04_2-4 | SSI-SS-05_0-0.39 | SSI-SC-05_0-2 | SSI-SC-05_2-4 | SSI-SC-05_4-6
Date Sampled: 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015 10/15/2015 | 10/15/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft
Elevation at Top of Sample (ft NADV88): -8.3 3.1 -5.1 -0.5 04 -1.6 -4.9 -3.5 -5.5 -7.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Total Organic Carbon Percent 0.5 3.5 2.98 1.27 2.96 0.111 1.38 2,76 1.05 17.9 8.71 217
Total Solids Percent NE NE 55.42 61.34 51.27 79.30 84.28 78.75 66.29 58.74 48.74 49.37
LPAHs (OC-Normalized)
Sum of LPAHs mg/kg OC 370 780 110 190 26 13 170 220 240 73 170 16
2-Methylnaphthalene mg/kg OC 38 64 10 14 2 17U 6.2 12 54 3.5 6.4 1.6
Acenaphthene mg/kg OC 16 57 3.7 9.4 1.2 17 U 19 28 10 4.0 4.2 0.74
Acenaphthylene mg/kg OC 66 66 6 9.4 1.5 17 U 4.1 5.4 10 2 6.3 0.69
Anthracene mg/kg OC 220 1,200 10 14 24 17U 20 24 20 6.7 10 1.3
Fluorene mg/kg OC 23 79 4.7 17 2.2 17U 20 25 13 6.1 11 1.2
Naphthalene mg/kg OC 99 170 37 87 11 5 55 69 110 30 86 6.5
Phenanthrene mg/kg OC 100 480 50 56 7.8 7.7 54 69 74 26 54 5.5
LPAHs (Dry Weight)
Sum of LPAHs ug/kg 5,200 5,200 3,400 2,400 770 14) 2,400 6,100 2,500 13,000 15,000 350
2-Methylnaphthalene ug/kg 670 670 300 180 59 19U 86 340 570 620 560 35
Acenaphthene ug/kg 500 500 110 120 36 19U 260 780 110 800 370 16
Acenaphthylene ug/kg 1,300 1,300 180 120 43 19U 57 150 110 360 550 15
Anthracene ug/kg 960 960 400 180 71 19U 270 670 200 1,200 1,000 29
Fluorene ug/kg 540 540 140 210 65 19U 280 680 140 1,100 980 26
Naphthalene ug/kg 2,100 2,100 1,100 1,100 320 5.6) 760 1,900 1,200 5,000 7,500 140
Phenanthrene ug/kg 1,500 1,500 1,500 710 230 8.5) 740 1,900 780 4,700 4,700 120
HPAHs (OC-Normalized)
Sum of HPAHs mg/kg OC 960 5,300 300 190 30 40 180 220 320 82.5 115.5 16
Benzo(a)anthracene mg/kg OC 110 270 29 13 25 17 U 12 16 24 51 5.5 1
Benzo(a)pyrene mg/kg OC 99 210 28 13 2.6 17 U 9.4 13 23 4.1 6.0 1.2
Benzofluoranthenes (Total) mg/kg OC 230 450 50 18 41 11 15 20 45 7.3 9.3 1.7
Benzo(g,h,i)perylene mg/kg OC 31 78 13 8.7 2.2 17U 7 7 17 2.3 4.2 11
Chrysene mg/kg OC 110 460 37 20 2.5 6.8 16 18 34 6.1 6.4 1.3
Dibenzo(a,h)anthracene mg/kg OC 12 33 4 1.4 0.44 2.6 1 1.6 3.6 0.61 0.62 0.29
Fluoranthene mg/kg OC 160 1,200 64 53 8.4 9 60 70 77 29 41 4.5
Indeno(1,2,3-c,d)pyrene mg/kg OC 34 88 10 5.9 15 17 U 53 6.5 14 21 33 1
Pyrene mg/kg OC 1,000 1,400 60 60 9.1 11 53 65 82 26 39 3.6
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Sample Location SSI-SS-03 SSI-SC-03 SSI-SC-03 SSI-SS-04 SSI-SC-04 SSI-SC-04 SSI-SS-05 SSI-SC-05 SSI-SC-05 SSI-SC-05
Sample ID:] SSI-SS-03_0-0.39 | SSI-SC-03_0-2 | SSI-SC-03_2-4 | SSI-SS-04-0_0.39 | SSI-SC-04_0-2 | SSI-SC-04_2-4 | SSI-SS-05_0-0.39 | SSI-SC-05_0-2 | SSI-SC-05_2-4 | SSI-SC-05_4-6
Date Sampled: 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015 10/15/2015 | 10/15/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft
Elevation at Top of Sample (ft NADV88): -8.3 3.1 -5.1 -0.5 04 -1.6 -4.9 -3.5 -5.5 -7.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
HPAHSs (Dry Weight)
Sum of HPAHs ug/kg 12,000 17,000 8,900 2,400 990 44 2,400 6,100 3,400 15,000 10,000 340
Benzo(a)anthracene ug/kg 1,300 1,600 870 160 75 19U 160 440 250 920 480 22
Benzo(a)pyrene ug/kg 1,600 1,600 840 160 77 19U 130 360 240 740 500 25
Benzofluoranthenes (Total) ug/kg 3,200 3,600 1,500 230 120 12) 210 560 470 1,300 810 36
Benzo(g,h,i)perylene pg/kg 670 720 380 110 64 19U 96 200 180 420 370 23
Chrysene ug/kg 1,400 2,800 1,100 200 74 7.5) 220 510 360 1,100 560 28
Dibenzo(a,h)anthracene pg/kg 230 230 120 18 13) 29) 20 45 38 110 54 6.3
Fluoranthene ug/kg 1,700 2,500 1,900 670 250 10J 800 2,000 810 5,200 3,600 98
Indeno(1,2,3-c,d)pyrene ug/kg 600 690 400 75 45 19U 73 180 150 380 290 22
Pyrene ug/kg 2,600 3,300 1,800 760 270 12 730 1,800 860 4,600 3,400 79
Petroleum Hydrocarbons (Dry Weight)
Diesel Fuel mg/kg 260 260 220 230 84 6.1U 44 ) 92 58 310 230 15
Motor Oil mg/kg 260 260 430 370 140 12U 68 140 120 550 340 24
Petroleum Hydrocarbons (Total) mg/kg 260 260 650 600 224 12U 112 232 178 860 570 39
Chlorinated Hydrocarbons (OC-Normalized)
1,2,4-Trichlorobenzene mg/kg OC 0.81 1.8 0.64 U - - 17 U - - 1.8U - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) mg/kg OC 2.3 2.3 0.44 - - 17 U - - 1.8U - - -
1,3-Dichlorobenzene (m-Dichlorobenzene) mg/kg OC NE NE 0.64 U - - 17 U - - 1.8U - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) mg/kg OC 3.1 9 3 - - 17 U - - 3.5 - - -
Hexachlorobenzene mg/kg OC 0.38 2.3 0.16 U - - 4.2 U - - 0.46 U - - -
Chlorinated Hydrocarbons (Dry Weight)
1,2,4-Trichlorobenzene g/ ke 31 51 19U - - 19U - - 19U - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) ug/ kg 35 50 13) - - 19U - - 19U - - -
1,3-Dichlorobenzene (m-Dichlorobenzene) ug/ kg NE NE 19U - - 19U - - 19U - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) g/ kg 110 110 100 - - 19U - - 37 - - -
Hexachlorobenzene ug/ kg 22 70 4.8 U -- - 4.7 U - - 4.8 U - - -
Phthalates (OC-Normalized)
Bis(2-Ethylhexyl) Phthalate mg/kg OC 47 78 4.4 - - 42U - - 14 - - -
Butyl benzyl Phthalate mg/kg OC 4.9 64 2.4 - - 17 U - - 1.8U - - -
Dibutyl Phthalate mg/kg OC 220 1,700 0.64 U - - 17 U - - 11 - - -
Diethyl Phthalate mg/kg OC 61 110 3 - - 23 - - 4.1 - - -
Dimethyl Phthalate mg/kg OC 53 53 0.64 U - - 17U - - 7 - - -
Di-n-Octyl Phthalate mg/kg OC 58 4,500 0.6 - - 17U - - 1.8U - - -
Phthalates (Dry Weight)
Bis(2-Ethylhexyl) Phthalate ug/ kg 1,300 1,900 130 - - 47 U - - 150 - - -
Butyl Benzyl Phthalate ug/ kg 63 900 73 - - 19U - - 19U - - -
Dibutyl Phthalate ug/kg 1,400 1,400 19U - - 19U - - 12) - - -
Diethyl Phthalate ug/kg 200 200 100 U - - 25U - - 43 U - - -
Dimethyl Phthalate ug/kg 71 160 19U - - 19U - - 70 - - -
Di-n-Octyl Phthalate ug/kg 6,200 6,200 18 - - 19U - - 19U - - -
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Sample Location SSI-SS-03 SSI-SC-03 SSI-SC-03 SSI-SS-04 SSI-SC-04 SSI-SC-04 SSI-SS-05 SSI-SC-05 SSI-SC-05 SSI-SC-05
Sample ID:] SSI-SS-03_0-0.39 | SSI-SC-03_0-2 | SSI-SC-03_2-4 | SSI-SS-04-0_0.39 | SSI-SC-04_0-2 | SSI-SC-04_2-4 | SSI-SS-05_0-0.39 | SSI-SC-05_0-2 | SSI-SC-05_2-4 | SSI-SC-05_4-6
Date Sampled: 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015 10/15/2015 | 10/15/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft
Elevation at Top of Sample (ft NADV88): -8.3 3.1 -5.1 -0.5 04 -1.6 -4.9 -3.5 -5.5 -7.5
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Phenols (Dry Weight)
2,4-Dimethylphenol ug/kg 29 29 47 - - 24U - - 19 - - -
2-Methylphenol (o-Cresol) ug/ kg 63 63 47 - - 19U - - 26 - - -
4-Methylphenol (p-Cresol) ug/ kg 670 670 430 - - 19U - - 270 - - -
Pentachlorophenol ug/kg 360 690 170 150 NJ 46 NJ 94U 23 NJ 54 580 140 59 NJ -
Phenol ug/kg 420 1,200 410) - - 19U - - 120 - - -
Miscellaneous Extractables (OC-Normalized)
Dibenzofuran mg/kg OC 15 58 5.4 - - 17 U - - 14 - - -
Hexachlorobutadiene mg/kg OC 3.9 6.2 0.16 U - - 4.2 U - - 0.46 U - - -
n-Nitrosodiphenylamine (as diphenylamine) mg/kg OC 11 11 0.64 U - - 17U - - 1.8U - - -
Miscellaneous Extractables (Dry Weight)
Dibenzofuran ug/kg 540 540 160 - -- 19U — -- 150 - - -
Hexachlorobutadiene ug/ kg 11 120 4.8 U - - 4.7U - - 4.8 U - - -
n-Nitrosodiphenylamine (as diphenylamine) g/ kg 28 40 19U - - 19U - - 19U - - -
Benzoic Acid ug/ kg 650 650 500 - -- 190U -- - 350 -- — --
Benzyl Alcohol ug/kg 57 730 50 ) - - 19 UJ - - 78) - - -
Conventionals
Gravel Percent NE NE 3.4 11.7 9.9 17.4 25.1 39.9 4.6 7.0 3.9 0.5
Very coarse sand Percent NE NE 5.7 7.1 7.2 5.5 7.3 5.8 41 5.9 6.4 0.9
Coarse sand Percent NE NE 5.2 7.0 8.4 28.0 13.8 111 7.3 7.0 7.5 0.7
Medium sand Percent NE NE 11.5 13.2 17.4 43.0 25.7 18.2 23.1 15.2 8.2 0.5
Fine sand Percent NE NE 26.8 28.4 32.7 4.7 104 9.5 28.8 19.6 8.7 0.8
Very fine sand Percent NE NE 218 18.1 16.5 0.5 3.8 5.8 13.2 11.2 9.0 5.0
Coarse silt Percent NE NE 0.6 25 0.8 1.0U 6.2 1.9 5.0 9.8 6.8 20.0
Medium silt Percent NE NE 31 1.8 1.0 1.0U 1.6 21 1.7 4.0 10.5 15.3
Fine silt Percent NE NE 4.4 18 1.2 1.0U 1.5 1.8 3.0 3.6 8.6 12.7
Very fine silt Percent NE NE 4.4 1.9 11 1.0U 1.2 1.6 21 4.0 8.1 10.9
Coarse clay Percent NE NE 3.9 1.7 0.9 1.0U 1.0 0.8 1.6 3.1 5.1 7.7
Medium clay Percent NE NE 2.5 1.5 0.9 1.0U 0.8 0.7 1.6 33 5.3 6.9
Particle/Grain size, Phi Scale >10 Percent NE NE 6.7 3.2 1.9 1.0U 1.5 0.9 3.7 6.4 12.0 17.9
Total Fines Percent NE NE 25.6 14.5 7.8 1.0 13.7 9.8 18.8 34.2 56.3 91.5
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Sample Location SSI-SS-06 SSI-SC-06 SSI-SC-06 SSI-SC-06 SSI-SS-07 SSI-SC-07 SSI-SC-07 SSI-SC-07 SSI-SS-08 SSI-SS-09
Sample ID:] SSI-SS-06_0-0.39 | SSI-SC-06_0-2 | SSI-SC-06_2-4 | SSI-SC-06_4-6 | SSI-SS-07_0-0.39 | SSI-SC-07_0-2 | SSI-SC-07_2-4 | SSI-SC-07_4-6 | SSI-SS-08_0-0.39 | SSI-SS-09_0-0.39
Date Sampled: 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/12/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): -5.5 -2.8 -4.8 -6.8 -3.7 -3.3 -5.3 -7.3 -22.0 -16.9
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Total Organic Carbon Percent 0.5 3.5 3.10 1.18 4.35 7.44 0.955 0.904 27.7 33.8 2.64 3.15
Total Solids Percent NE NE 61.17 71.54 53.86 62.62 73.89 73.69 28.56 37.67 31.75 37.43
LPAHs (OC-Normalized)
Sum of LPAHs mg/kg OC 370 780 200 200 320 20 27 58 83 56 - -
2-Methylnaphthalene mg/kg OC 38 64 21 20 25 7.0 34 3.0 0.43 0.77 - -
Acenaphthene mg/kg OC 16 57 7.7 14 20 5.8 1.7 4.5 13 8.0 - -
Acenaphthylene mg/kg OC 66 66 8.1 7.8 10 4.3 13 24 0.27 0.28 - -
Anthracene mg/kg OC 220 1,200 12 20 20 5.6 2.4 8.0 10 9.0 - -
Fluorene mg/kg OC 23 79 8.4 19 30 7.9 2.3 6.5 22 10 - -
Naphthalene mg/kg OC 99 170 74 72 140 43 12 18 1.7 3.8 - -
Phenanthrene mg/kg OC 100 480 52 73 83 30 8 19 35 23 - -
LPAHs (Dry Weight)
Sum of LPAHs pg/kg 5,200 5,200 5,000 2,400 14,000 6,700 260J 520 23,000 19,000 -- --
2-Methylnaphthalene pg/kg 670 670 640 200 1,100 500 32 27 120 260 - -
Acenaphthene pg/kg 500 500 240 170 1,000 430 16) 41 3,600 2,700 - -
Acenaphthylene pg/kg 1,300 1,300 250 92 600 320 12) 22 76 95 - -
Anthracene pg/kg 960 960 360 240 1,000 420 23 70 3,000 3,000 - -
Fluorene pg/kg 540 540 260 230 1,300 590 22 59 6,100 4,000 - -
Naphthalene pg/kg 2,100 2,100 2,300 850 6,300 3,200 110 160 470 1,300 - -
Phenanthrene pg/kg 1,500 1,500 1,600 860 3,600 2,000 76 170 9,600 7,900 - -
HPAHs (OC-Normalized)
Sum of HPAHs mg/kg OC 960 5,300 170 270 260 72 43 116 51.1 60 - -
Benzo(a)anthracene mg/kg OC 110 270 12 19 16 4.2 3.2 7.6 4.3 4.1 - 1.7
Benzo(a)pyrene mg/kg OC 99 210 10 19 13 3.0 2.7 8.7 1.2 1.2 - 14
Benzofluoranthenes (Total) mg/kg OC 230 450 20 32 20 6.2 6.2 19 3.0 3.0 - 3.1
Benzo(g,h,i)perylene mg/kg OC 31 78 71 14 9.0 2.3 2 51 0.27 0.33 - -
Chrysene mg/kg OC 110 460 16 24 20 5.8 4.8 11 5.4 4.7 - 24
Dibenzo(a,h)anthracene mg/kg OC 12 33 1.5 2.8 1.7 0.35 0.42 13 0.17 0.12 - 0.3
Fluoranthene mg/kg OC 160 1,200 45 81 94 26 9 29 24 28 - -
Indeno(1,2,3-c,d)pyrene mg/kg OC 34 88 6.1 10 6.7 15 1.5 4 0.3 0.33 - 0.92
Pyrene mg/kg OC 1,000 1,400 48 72 76 23 13 30 13 18 - -
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Sample Location SSI-SS-06 SSI-SC-06 SSI-SC-06 SSI-SC-06 SSI-SS-07 SSI-SC-07 SSI-SC-07 SSI-SC-07 SSI-SS-08 SSI-SS-09
Sample ID:] SSI-SS-06_0-0.39 | SSI-SC-06_0-2 | SSI-SC-06_2-4 | SSI-SC-06_4-6 | SSI-SS-07_0-0.39 | SSI-SC-07_0-2 | SSI-SC-07_2-4 | SSI-SC-07_4-6 | SSI-SS-08_0-0.39 | SSI-SS-09_0-0.39
Date Sampled: 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/12/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): -5.5 -2.8 -4.8 -6.8 -3.7 -3.3 -5.3 -7.3 -22.0 -16.9
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
HPAHs (Dry Weight)
Sum of HPAHs pg/kg 12,000 17,000 5,200 3,200 11,000 5,300 410 1,100 14,000 20,000 - -
Benzo(a)anthracene pg/kg 1,300 1,600 370 220 680 310 31 69 1,200 1,400 - 55)
Benzo(a)pyrene pg/kg 1,600 1,600 320 230 550 220 26 79 320 390 - 44 )
Benzofluoranthenes (Total) pg/kg 3,200 3,600 610 380 1,000 460 59 170 820 1,000 - 98 J
Benzo(g,h,i)perylene pg/kg 670 720 220 160 400 170 19 46 74 110 - -
Chrysene pg/kg 1,400 2,800 490 280 9200 430 46 929 1,500 1,600 - 76 )
Dibenzo(a,h)anthracene pg/kg 230 230 47 33 76 26 4.0) 12) 47 39 - 10)
Fluoranthene pg/kg 1,700 2,500 1,400 950 4,100 1,900 20 260 6,600 9,400 — --
Indeno(1,2,3-c,d)pyrene pg/kg 600 690 190 120 290 110 14) 40 20 110 - 29)
Pyrene pg/kg 2,600 3,300 1,500 850 3,300 1,700 120 270 3,500 6,100 -- --
Petroleum Hydrocarbons (Dry Weight)
Diesel Fuel mg/kg 260 260 — -- — -- -- -- — -- -- --
Motor QOil mg/kg 260 260 — -- — -- -- -- — -- -- --
Petroleum Hydrocarbons (Total) mg/kg 260 260 - - - - - - - - - -
Chlorinated Hydrocarbons (OC-Normalized)
1,2,4-Trichlorobenzene mg/kg OC 0.81 1.8 0.61U - - - 2U - - - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) mg/kg OC 2.3 2.3 0.61U - -- — 2U -- — -- -- -
1,3-Dichlorobenzene (m-Dichlorobenzene) mg/kg OC NE NE 0.61U - -- - 2U - - - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) mg/kg OC 3.1 9 1.2 - - - 2U - - - - -
Hexachlorobenzene mg/kg OC 0.38 2.3 0.11 — -- — 05U — -- - - --
Chlorinated Hydrocarbons (Dry Weight)
1,2,4-Trichlorobenzene pg/kg 31 51 19U - - - 19U - - - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) pg/kg 35 50 19U - - - 19U - - - - -
1,3-Dichlorobenzene (m-Dichlorobenzene) pg/kg NE NE 19U - - - 19U - - - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) pg/kg 110 110 37 - - - 19U - - - - -
Hexachlorobenzene pg/ kg 22 70 3.4) - -- - 4.8 U - - - - -
Phthalates (OC-Normalized)
Bis(2-Ethylhexyl) Phthalate mg/kg OC 47 78 7.4 - - - 10 - - - - -
Butyl benzyl Phthalate mg/kg OC 4.9 64 0.61U - - - 2U - - - - -
Dibutyl Phthalate mg/kg OC 220 1,700 0.61U — -- — 2U — -- - - --
Diethyl Phthalate mg/kg OC 61 110 1 - - - 3.4 - - - - -
Dimethyl Phthalate mg/kg OC 53 53 0.61U -- — -- 28 — -- — — --
Di-n-Octyl Phthalate mg/kg OC 58 4,500 0.61 U -- — -- 2U — -- -- -- --
Phthalates (Dry Weight)
Bis(2-Ethylhexyl) Phthalate pg/kg 1,300 1,900 230 - - - 96 - - - - -
Butyl Benzyl Phthalate pg/kg 63 900 19U - - - 19U - - - - -
Dibutyl Phthalate pg/kg 1,400 1,400 19U - - - 19U - - - - -
Diethyl Phthalate pg/kg 200 200 30U - - - 32U - - - - -
Dimethyl Phthalate pg/ ke 71 160 19U - - - 270 - - - - -
Di-n-Octyl Phthalate pg/kg 6,200 6,200 19U - - - 19U - - - - -
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Sample Location SSI-SS-06 SSI-SC-06 SSI-SC-06 SSI-SC-06 SSI-SS-07 SSI-SC-07 SSI-SC-07 SSI-SC-07 SSI-SS-08 SSI-SS-09
Sample ID:] SSI-SS-06_0-0.39 | SSI-SC-06_0-2 | SSI-SC-06_2-4 | SSI-SC-06_4-6 | SSI-SS-07_0-0.39 | SSI-SC-07_0-2 | SSI-SC-07_2-4 | SSI-SC-07_4-6 | SSI-SS-08_0-0.39 | SSI-SS-09_0-0.39
Date Sampled: 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/12/2015
Depth Interval (ft bml): 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): -5.5 -2.8 -4.8 -6.8 -3.7 -3.3 -5.3 -7.3 -22.0 -16.9
Collected By GeoEngineers
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Phenols (Dry Weight)
2,4-Dimethylphenol pg/kg 29 29 191 - - - 24 U - - - - -
2-Methylphenol (o-Cresol) pg/kg 63 63 24 - - - 19U - - - - -
4-Methylphenol (p-Cresol) pg/kg 670 670 450 - - - 42 - - - - -
Pentachlorophenol pg/kg 360 690 360 150 250 52 95U 18 60 - - 85U
Phenol pg/kg 420 1,200 170 - - - 170 - - - - -
Miscellaneous Extractables (OC-Normalized)
Dibenzofuran mg/kg OC 15 58 10 - - - 2.4 - - — - -
Hexachlorobutadiene mg/kg OC 3.9 6.2 0.15U - - - 05U - - - - -
n-Nitrosodiphenylamine (as diphenylamine) mg/kg OC 11 11 0.61U - - - 2U - - - - -
Miscellaneous Extractables (Dry Weight)
Dibenzofuran pg/kg 540 540 300 -- - - 23 - - - - -
Hexachlorobutadiene pg/ kg 11 120 4.8 U - - - 4.8 U - - - - -
n-Nitrosodiphenylamine (as diphenylamine) pg/kg 28 40 19U - - - 19U - - - - -
Benzoic Acid pg/ kg 650 650 390 -- - - 110) - - - - -
Benzyl Alcohol pg/ kg 57 730 37) - - - 19U - - - - -
Conventionals
Gravel Percent NE NE 10 1.6 4.7 0.5 4.4 3.3 72.0 36.2 0.6 0.5
Very coarse sand Percent NE NE 1.1 24 4.1 1.4 2.7 1.0 3.5 5.5 3.6 1.0
Coarse sand Percent NE NE 2.0 4.0 5.3 2.2 2.5 1.5 3.8 6.2 2.9 1.5
Medium sand Percent NE NE 3.8 8.8 6.1 3.6 21.1 8.8 4.4 6.9 1.6 13
Fine sand Percent NE NE 20.5 229 6.4 114 37.5 28.2 3.6 5.9 1.5 1.2
Very fine sand Percent NE NE 43.6 234 10.0 26.6 19.8 323 4.4 12.0 24 1.2
Coarse silt Percent NE NE 12.7 10.5 119 16.5 3.7 11.5 8.3U 9.9 4.0 2.7
Medium silt Percent NE NE 31 6.1 113 9.8 1.5 33 8.3U 4.3 31.0 22.9
Fine silt Percent NE NE 3.2 4.6 9.7 6.1 2.0 2.0 8.3U 2.5 22.6 28.1
Very fine silt Percent NE NE 1.9 3.8 7.3 5.6 1.0 1.8 8.3U 2.5 6.3 10.1
Coarse clay Percent NE NE 16 2.9 6.7 5.1 0.8 1.6 8.3U 1.8 4.9 6.5
Medium clay Percent NE NE 14 2.7 5.6 3.3 0.9 14 8.3U 1.5 5.1 7.9
Particle/Grain size, Phi Scale >10 Percent NE NE 4.2 6.3 111 7.9 2.0 3.3 8.3U 4.8 13.7 15.1
Total Fines Percent NE NE 28.0 37.0 63.5 54.2 12.0 24.9 8.3 27.3 87.6 93.4
File No. 0356-114-06
Table 3 | January 10, 2018 Page 9 of 13 GEOENGINE 5“5__."::}



File No. 0356-114-06

Sample Location SSI-SS-10 SSI-sS-11 SSI-SS-12 SSI-SS-14 SSI-SS-15 SSI-SS-16 CL-SG-1 CL-SG-3 CL-SG-4
Sample ID:] SSI-SS-10_0-0.39 | SSI-SS-11_0-0.39 | SSI-SS-12_0-0.39 | SSI-SS-14_0-0.39 | SSI-SS-15_0-0.39 | SSI-SS-16_0-0.39 CL-SG-1 CL-SG-3 CL-SG-4
Date Sampled: 10/12/2015 10/12/2015 10/12/2015 10/13/2015 10/13/2015 10/13/2015 6/10/2015 | 6/10/2015 | 6/10/2015
Depth Interval (ft bml): 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.33 ft 0-0.33 ft 0-0.33 ft
Elevation at Top of Sample (ft NADV8S8): -23.5 -22.7 -25.1 -21.4 -23.7 -25.6 9.3 -16.9 -16.8
Collected By GeoEngineers Landau
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Total Organic Carbon Percent 0.5 3.5 3.09 1.84 2,12 2.46 2.00 2.05 - - -
Total Solids Percent NE NE 29.13 40.90 42.77 32.27 42,12 30.63 41.69 - -
LPAHs (OC-Normalized)
Sum of LPAHs mg/kg OC 370 780 — -- -- — — -- — -- --
2-Methylnaphthalene mg/kg OC 38 64 - - - - - - - - -
Acenaphthene mg/kg OC 16 57 - - - - - - - - -
Acenaphthylene mg/kg OC 66 66 - - - - - - - - -
Anthracene mg/kg OC 220 1,200 - - - - - - - - -
Fluorene mg/kg OC 23 79 - - - - - - - - -
Naphthalene mg/kg OC 99 170 - - - - - - - - -
Phenanthrene mg/kg OC 100 480 - - - - - - - - -
LPAHs (Dry Weight)
Sum of LPAHs ug/kg 5,200 5,200 - - - - - - - - -
2-Methylnaphthalene pg/kg 670 670 - - - - - - - - -
Acenaphthene pg/kg 500 500 - - - - - - - - -
Acenaphthylene pg/kg 1,300 1,300 - - - - - - - - -
Anthracene pg/kg 960 960 - - - - - - - - -
Fluorene pg/kg 540 540 - - - - - - - - -
Naphthalene pg/ ke 2,100 2,100 -- - -- -- -- - - - -
Phenanthrene pg/kg 1,500 1,500 - - - - - - - - -
HPAHs (OC-Normalized)
Sum of HPAHs mg/kg OC 960 5,300 — — -- -- — — — — --
Benzo(a)anthracene mg/kg OC 110 270 0.94 2 1.5 - - - - - -
Benzo(a)pyrene mg/kg OC 99 210 0.91 1.9 1.5 - - - - - -
Benzofluoranthenes (Total) mg/kg OC 230 450 21 4 3.1 -- - — - - --
Benzo(g,h,i)perylene mg/kg OC 31 78 - - - - - - - - -
Chrysene mg/kg OC 110 460 1.5 2.9 21 -- - -- - -- --
Dibenzo(a,h)anthracene mg/kg OC 12 33 0.45U 0.41 0.39 - - - - - -
Fluoranthene mg/kg OC 160 1,200 - - - - - - - - -
Indeno(1,2,3-c,d)pyrene mg/kg OC 34 88 0.58 13 0.99 - - - - - -
Pyrene mg/kg OC 1,000 1,400 - - - - - - - - -
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Sample Location SSI-SS-10 SSI-SS-11 SSI-S§S-12 SSI-SS-14 SSI-SS-15 SSI-SS-16 CL-SG-1 CL-SG-3 CL-SG-4
Sample ID:] SSI-SS-10_0-0.39 | SSI-SS-11_0-0.39 | SSI-SS-12_0-0.39 | SSI-SS-14_0-0.39 | SSI-SS-15_0-0.39 | SSI-SS-16_0-0.39 CL-SG-1 CL-SG-3 CL-SG-4
Date Sampled: 10/12/2015 10/12/2015 10/12/2015 10/13/2015 10/13/2015 10/13/2015 6/10/2015 | 6/10/2015 | 6/10/2015
Depth Interval (ft bml): 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.33 ft 0-0.33 ft 0-0.33 ft
Elevation at Top of Sample (ft NADV8S8): -23.5 -22.7 -25.1 -21.4 -23.7 -25.6 9.3 -16.9 -16.8
Collected By GeoEngineers Landau
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
HPAHSs (Dry Weight)
Sum of HPAHs pg/ kg 12,000 17,000 — -- -- - — -- - -- --
Benzo(a)anthracene pg/kg 1,300 1,600 29 37 32 - - - - - -
Benzo(a)pyrene pg/kg 1,600 1,600 28 35 31 - - - - - -
Benzofluoranthenes (Total) pg/kg 3,200 3,600 64 74 66 - - - - - -
Benzo(g,h,i)perylene pg/kg 670 720 - - - - - - - - -
Chrysene pg/kg 1,400 2,800 45 53 44 - - - - - -
Dibenzo(a,h)anthracene pg/kg 230 230 14 U 7.5) 8.2) - - - - - -
Fluoranthene pg/kg 1,700 2,500 - - - - - - - - -
Indeno(1,2,3-c,d)pyrene pg/kg 600 690 18 24 21 - - - - - -
Pyrene pg/ ke 2,600 3,300 -- - - -- -- — -- - -
Petroleum Hydrocarbons (Dry Weight)
Diesel Fuel mg/kg 260 260 - - - - - - - - -
Motor Oil mg/kg 260 260 -- — — -- -- - -- — —
Petroleum Hydrocarbons (Total) mg/kg 260 260 - - - - - - - - -
Chlorinated Hydrocarbons (OC-Normalized)
1,2,4-Trichlorobenzene mg/kg OC 0.81 1.8 - - - - - - - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) mg/kg OC 2.3 2.3 - - - - - - - - -
1,3-Dichlorobenzene (m-Dichlorobenzene) mg/kg OC NE NE - - - - - - - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) mg/kg OC 3.1 9 - - - - - - - - -
Hexachlorobenzene mg/kg OC 0.38 2.3 - - - - - - - - -
Chlorinated Hydrocarbons (Dry Weight)
1,2,4-Trichlorobenzene pg/kg 31 51 - - - - - - - - -
1,2-Dichlorobenzene (o-Dichlorobenzene) pg/kg 35 50 - - - - - - - - -
1,3-Dichlorobenzene (m-Dichlorobenzene) pg/kg NE NE - - - - - - - - -
1,4-Dichlorobenzene (p-Dichlorobenzene) pg/kg 110 110 - - - - - - - - -
Hexachlorobenzene pg/kg 22 70 - - - - - - - - -
Phthalates (OC-Normalized)
Bis(2-Ethylhexyl) Phthalate mg/kg OC 47 78 - - - - - - - - -
Butyl benzyl Phthalate mg/kg OC 4.9 64 - - - - - - - - -
Dibutyl Phthalate mg/kg OC 220 1,700 - -- -- - -- -- -- -- -
Diethyl Phthalate mg/kg OC 61 110 - - - - - - - - -
Dimethyl Phthalate mg/kg OC 53 53 - - - - - - - - -
Di-n-Octyl Phthalate mg/kg OC 58 4,500 - - - - - - - - -
Phthalates (Dry Weight)
Bis(2-Ethylhexyl) Phthalate pg/ kg 1,300 1,900 -- -- — — -- -- -- -- —
Butyl Benzyl Phthalate pg/kg 63 900 - - - - - - - - -
Dibutyl Phthalate pg/ kg 1,400 1,400 - - - - - - - - -
Diethyl Phthalate pg/ kg 200 200 - - - - - - - - -
Dimethyl Phthalate pg/kg 71 160 - - - - - - - - -
Di-n-Octyl Phthalate pg/ kg 6,200 6,200 - - - - - - - - -
Page 11 0f 13

Table 3 | January 10, 2018

GEOENGINEERS J"'El'




File No. 0356-114-06

Sample Location SSI-SS-10 SSI-SS-11 SSI-S§S-12 SSI-SS-14 SSI-SS-15 SSI-SS-16 CL-SG-1 CL-SG-3 CL-SG-4
Sample ID:] SSI-SS-10_0-0.39 | SSI-SS-11_0-0.39 | SSI-SS-12_0-0.39 | SSI-SS-14_0-0.39 | SSI-SS-15_0-0.39 | SSI-SS-16_0-0.39 CL-SG-1 CL-SG-3 CL-SG-4
Date Sampled: 10/12/2015 10/12/2015 10/12/2015 10/13/2015 10/13/2015 10/13/2015 6/10/2015 | 6/10/2015 | 6/10/2015
Depth Interval (ft bml): 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.33 ft 0-0.33 ft 0-0.33 ft
Elevation at Top of Sample (ft NADV8S8): -23.5 -22.7 -25.1 -21.4 -23.7 -25.6 9.3 -16.9 -16.8
Collected By GeoEngineers Landau
Parameter Unit(s) | SCO/LAET" | CSL/2LAET*
Phenols (Dry Weight)
2,4-Dimethylphenol pg/ kg 29 29 — -- -- - — -- — -- --
2-Methylphenol (o-Cresol) pg/kg 63 63 - - - - - - - - -
4-Methylphenol (p-Cresol) pg/kg 670 670 - - - - - - - - -
Pentachlorophenol pg/kg 360 690 - - - - - - - - -
Phenol pg/kg 420 1,200 - - - - - - - - -
Miscellaneous Extractables (OC-Normalized)
Dibenzofuran mg/kg OC 15 58 - - - - - - - - -
Hexachlorobutadiene mg/kg OC 3.9 6.2 - - - - - - - - -
n-Nitrosodiphenylamine (as diphenylamine) mg/kg OC 11 11 - - - - - - - - -
Miscellaneous Extractables (Dry Weight)
Dibenzofuran pg/kg 540 540 - - - - - - - - -
Hexachlorobutadiene pg/kg 11 120 - - - - - - - - -
n-Nitrosodiphenylamine (as diphenylamine) pg/kg 28 40 - - - - - - = = =
Benzoic Acid pg/kg 650 650 - - - - - - - - -
Benzyl Alcohol pg/kg 57 730 - - - - - - - - -
Conventionals
Gravel Percent NE NE 0.7 1.1 1.2 0.4 1.7 0.6 4.5 0.4 -
Very coarse sand Percent NE NE 4.8 1.5 04 29 0.7 0.3 5.1 1.0 -
Coarse sand Percent NE NE 3.5 1.6 14 3.0 13 1.8 5.7 1.8 -
Medium sand Percent NE NE 1.5 1.2 1.0 14 0.8 1.4 5.7 1.5 -
Fine sand Percent NE NE 11 0.8 0.9 1.0 0.7 1.0 12.6 1.2 -
Very fine sand Percent NE NE 0.9 0.8 0.9 1.1 0.9 1.0 16.7 1.6 -
Coarse silt Percent NE NE 1.9 29 1.5 4.8 10.8 4.9 3.5 2.6 -
Medium silt Percent NE NE 34.8 27.1 28.2 44.4 14.9 41.7 6.8 10.3 -
Fine silt Percent NE NE 19.4 26.8 26.8 15.8 26.9 20.1 8.6 21.0 -
Very fine silt Percent NE NE 7.9 9.1 101 5.8 11.0 6.6 7.9 16.5 -
Coarse clay Percent NE NE 4.8 5.7 6.2 3.5 8.6 4.0 6.8 12.6 -
Medium clay Percent NE NE 5.5 6.8 7.1 4.6 6.2 4.0 5.5 10.4 -
Particle/Grain size, Phi Scale >10 Percent NE NE 134 14.5 14.3 114 15.6 12.5 10.5 19.0 -
Total Fines Percent NE NE 87.5 92.9 94.2 90.1 94.0 93.7 49.8 92.4 -
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Notes:

1 The screening levels provided are the Sediment Management Standards (SMS) Sediment Cleanup Objectives (SCO) and Cleanup Screening Levels (CSL) and the Lowest Apparent Effects Threshold (LAET) and 2nd Lowest Apparent Effects Threshold (2LAET) values except for petroleum hydrocarbons. SMS criteria have not been
established for petroleum hydrocarbons; the screening level is based on bioassay tests and chemical analyses performed as part of the RG Haley remedial investigation (GeoEngineers 2016). LAET and 2LAET values are provided for comparison to dry weight concentrations for LPAHs, HPAHSs, chlorinated organics, phthalates, and
miscellaneous extractables when the total organic carbon content for a specific sample is outside of the range (0.5 percent to 3.5 percent) recommended for TOC normalization.

2 Preliminary cleanup levels (PCULs) are those identified in the Feasibility Study and are provided for reference.
Total organic carbon (TOC) concentration is less than 0.5 percent or greater than 3.5 percent.
Do not evaluate screening level exceedances on this basis.

Value is greater than SCO or LAET.

Value is greater than CSL or 2LAET.

HE00o

Detection limit is greater than screening level.

Bold indicates that the analyte was detected.

bml = below mudline

mg/kg = milligrams per kilogram

mg/kg OC = milligrams per kilogram organic carbon

ng/kg = nanograms per kilogram

ug/kg = micrograms per kilogram

J = Estimated value

U = Not detected at or above identified detection limit

UJ = Compound analyzed, but not detected above estimated detection limit
NJ = The analyte has been “tentatively identified” and the associated numerical value is the estimated concentration in the sample.
- = Sample was not submitted for the identified chemical analysis

NE = A criterion has not been established for the identified analyte

SMS = Sediment Management Standards

SCO = SMS Sediment Cleanup Objective (Chapter 173-204-320)

CSL = SMS Cleanup Screening Level (Chapter 173-204-520)
LAET = Lowest Apparent Effects Threshold (LAET). The LAET (expressed on a dry-weight basis) is analogous to the SMS SCO value for samples and is used as the sediment screening level where the sample-specific total organic carbon concentration is less than 0.5 percent or greater than 3.5 percent.

2LAET = Second Lowest Apparent Effects Threshold (2LAET). The 2LAET (expressed on a dry-weight basis) is analogous to the SMS CSL value and is used as the screening level for samples where the total organic carbon concentration is less than 0.5 percent or greater than 3.5 percent.
LPAH = Low molecular weight polycyclic aromatic hydrocarbons (PAHs)

HPAH = High molecular weight polycyclic aromatic hydrocarbons (PAHs)

Total LPAH is the sum of detected concentrations of naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene and anthracene.

Total HPAH is the sum of detected concentrations of fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b+j+k)fluoranthenes, benzo(a)pyrene, indeno(1,2,3-c-d)pyrene, dibenzo(a,h)anthracene and benzo(g,h,i)perylene.

The totals for LPAH and HPAH are the sum of all detected results. If no individual LPAHs or HPAHs were detected, the highest detection limit value is reported as the total.

File No. 0356-114-06
Table 3 | January 10, 2018 Page 13 of 13 GeoEnGINEERS £/



Table 4

2013-2016 Sediment Analytical Results Compared to Bioaccumulative Screening Levels for Protection of Human Health, Fish and Wildlife

R.G Haley Site
Bellingham, Washington

Sample Location PSB-01 PSB-02 PSB-02 PSB-03 PSB-03 PSB-04 SSI-SS-01 SSI-SC-01 SSI-SC-01 SSI-SS-02 SSI-SS-03
Sample ID:] PSB-SC-01-0-1 | PSB-SC-02-0-1 | PSB-SC-02-1-2 | PSB-SC-03-0-1 | PSB-SC-03-1-2 | PSB-SC-04-0-1 | SSI-SS-01_0-0.39 | SSI-SC-01_0-2 | SSI-SC-01_2-4 | SSI-SS-02_0-0.39 | SSI-SS-03_0-0.39
Date Sampled:] 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 2/18/2016 10/15/2015 10/14/2015 | 10/14/2015 10/15/2015 10/15/2015
Depth Interval (ft bml): 0-1 ft 0-1 ft 1-2 ft 0-1 ft 1-2 ft 0-1 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV8S8): 4.3 13 0.3 6.1 51 4.7 -5.2 -5.9 -7.9 -0.5 -8.3
Collected By GeoEngineers
Parameter Unit(s) PCULs*
Dioxin/Furans
2,3,7,8-TCDD ng/kg NE 0.449) 0.254 ) 0.374) 0.249) 0.930)J 211 - 3.19 3.38 0.652J -
2,3,7,8-TCDF ng/kg NE 0.496 ) 0.348) 0.370) 0.281) 0.919) 0.598 ) - 5.02 4.80 0.921) -
1,2,3,7,8-PeCDD ng/kg NE 2.06) 1.51) 4.71) 0.947 ) 2.53) 4.11) - 12.7 13.9 2.60) -
1,2,3,7,8-PeCDF ng/kg NE 1.28) 0.954 ) 1.51) 0.592) 3.22) 1.35) - 6.68 6.21 1.26J -
2,3,4,7,8-PeCDF ng/kg NE 2.07) 1.89) 1.70) 1.19)J 3.11) 2.60) - 5.96 5.56 1.24) -
1,2,3,4,7,8-HxCDD ng/kg NE 5.74 3.381) 6.92 2.22) 6.92 7.33 - 20.8 29.2 6.49 -
1,2,3,4,7,8-HxCDF ng/kg NE 11.7 5.16 5.17 3.25) 21.1 7.85 - 35.5 28.5 5.37 -
1,2,3,6,7,8-HxCDD ng/kg NE 35.1 15.0 48.9 111 64.3 23.1 - 126 91.6 17.8 -
1,2,3,6,7,8-HxCDF ng/kg NE 3.74 ) 1.75) 2.33) 1.25) 5.62 297) - 10.5 9.87 2.21) -
1,2,3,7,8,9-HxCDD ng/kg NE 9.99 5.01 9.76 4.29) 13.0 12.2 - 43.4 45.6 9.40 -
1,2,3,7,8,9-HxCDF ng/kg NE 3.63J 1.96) 3.12) 1.98) 7.86 2.71) - 9.45 9.17 1.77) -
2,3,4,6,7,8-HXxCDF ng/kg NE 5.62 2.67) 3.43) 2.02) 10.2 4.80) - 17.4 15.7 3.74) -
1,2,3,4,6,7,8-HpCDD ng/kg NE 1,260 386 539 334 2,410 625 - 6,000 ) 2,220 429 -
1,2,3,4,6,7,8-HpCDF ng/kg NE 185 65.9 76.1 64.5 368 105 - 578 ) 256 38.6 -
1,2,3,4,7,8,9-HpCDF ng/kg NE 13.2 4.44) 5.39 4.15) 21.7 6.67 - 29.2) 15.9 2.95) -
0OCDD ng/kg NE 23,500 4,330 4,090 3,880 38,600 5,630 - 68,000 ) 20,100 4,310 -
OCDF ng/kg NE 826 265 276 298 1,750 333 - 3,050)J 642 92.5 -
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ng/kg 15 32.6J 11.8) 21.2) 9.49) 57.6) 22.4) - 132) 73.7 14.5) -
cPAH (Dry Weight)
Total cPAH TEQ (ND=0.5RL) ug/kg 86 11.6 13.4) 38.3 8.28 4.45) 10.5 195 286 237 19.6) 1,140
Phenols (Dry Weight)
Pentachlorophenol ug/kg 100 18 12 26 NJ 19 NJ 20 33 94 U 52 160 NJ 93U 170
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Sample Location SSI-SC-03 SSI-SC-03 SSI-SS-04 SSI-SC-04 SSI-SC-04 SSI-SS-05 SSI-SC-05 SSI-SC-05 SSI-SC-05 SSI-SS-06
Sample ID:] SSI-SC-03_0-2 | SSI-SC-03_2-4 | SSI-SS-04-0_12 | SSI-SC-04_0-2 | SSI-SC-04_2-4 | SSI-SS-05_0-0.39 | SSI-SC-05_0-2 | SSI-SC-05_2-4 | SSI-SC-05_4-6 | SSI-SS-06_0-0.39
Date Sampled:] 10/14/2015 | 10/14/2015 10/15/2015 10/15/2015 | 10/15/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015
Depth Interval (ft bml): 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 0-0.39 ft 0-2 ft 24 ft 4-6 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): 3.1 5.1 -0.5 0.4 -1.6 -4.9 -3.5 -5.5 -1.5 -5.5
Collected By GeoEngineers
Parameter Unit(s) PCULs*
Dioxin/Furans
2,3,7,8-TCDD ng/kg NE 2.23 133 - 0.748 ) 0.821) - 5.16 1.60 0.145U -
2,3,7,8-TCDF ng/kg NE 4.37 2.19 - 1.80 2.76 - 12.3 8.50 0.536J -
1,2,3,7,8-PeCDD ng/kg NE 10.5 4.96 - 3.91) 2.96) - 25.0 6.16 0.492 ) -
1,2,3,7,8-PeCDF ng/kg NE 4.22) 2.18) - 3.69) 2.79) - 15.5 6.18 0.469 ) -
2,3,4,7,8-PeCDF ng/kg NE 3.56J 1.91) - 3.96) 2.32) - 13.9 4.38) 0.920) -
1,2,3,4,7,8-HxCDD ng/kg NE 20.2 9.83 - 8.64 5.49 - 56.2 13.7 1.08) -
1,2,3,4,7,8-HxCDF ng/kg NE 14.7 8.75 - 22.7 17.6 - 74.4 22.0 1.37) -
1,2,3,6,7,8-HxCDD ng/kg NE 55.6 31.9 - 471 32,5 - 231 61.6 3.61J -
1,2,3,6,7,8-HxCDF ng/kg NE 6.09 3.66J - 7.74 5.90 - 28.4 9.34 0.711) -
1,2,3,7,8,9-HxCDD ng/kg NE 28.3 154 - 18.4 11.6 - 83.6 23.7 1.72) -
1,2,3,7,8,9-HxCDF ng/kg NE 4.17) 2.58) - 6.73 4.90) - 23.0 6.14 0.606 J -
2,3,4,6,7,8-HXCDF ng/kg NE 9.58 6.97 - 13.9 11.6 - 49.5 14.5 1.29) -
1,2,3,4,6,7,8-HpCDD ng/kg NE 1,160 858 - 1,070 738 - 5,190 1,260 62.6 -
1,2,3,4,6,7,8-HpCDF ng/kg NE 160.0 93.0 - 280.0 249 - 1,120 287 12.6 -
1,2,3,4,7,8,9-HpCDF ng/kg NE 9.53 5.00 - 17.5 15.7 - 62.5 16.7 1.07) -
oCcDhD ng/kg NE 10,400 7,390 - 9,040 5,770 - 42,400 10,300 482 -
OCDF ng/kg NE 443 241 - 976 885 - 4,210 218 39.8 -
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ng/kg 15 44.8 ) 26.9 ) - 35.3)J 25.8) - 168 44.2) 2.87) —
cPAH (Dry Weight)
Total cPAH TEQ (ND=0.5RL) ug/kg 86 210 103 13) 179 488 334 1,022 669 34 447
Phenols (Dry Weight)

Pentachlorophenol ug/kg 100 150 NJ 46 NJ 94 U 23 NJ 54 580 140 59 NJ - 360

File No. 0356-114-06
Table 4 | January 10, 2018 Page 2 of 5 GeoEnGINEERS £of



Sample Location] SSI-SC-06 SSI-SC-06 SSI-SC-06 SSI-SS-07 SSI-SC-07 SSI-SC-07 SSI-SC-07 SSI-SS-08 SSI-SS-09 SSI-SS-10 SSI-SS-11
Sample ID:| SSI-SC-06_0-2 | SSI-SC-06_2-4 | SSI-SC-06_4-6 | SSI-SS-07_0-0.39 | SSI-SC-07_0-2 | SSI-SC-07_2-4 | SSI-SC-07_4-6 | SSI-SS-08_0-0.39 | SSI-SS-09_0-0.39 | SSI-SS-10_0-0.39 | SSI-SS-11_0-0.39
Date Sampled:] 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/13/2015 | 10/13/2015 | 10/13/2015 10/12/2015 10/12/2015 10/12/2015 10/12/2015
Depth Interval (ft bml): 0-2 ft 24 ft 4-6 ft 0-0.39 ft 0-2 ft 2-4 ft 4-6 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft
Elevation at Top of Sample (ft NADV88): -2.8 4.8 -6.8 -3.7 -3.3 -5.3 -7.3 -22.0 -16.9 -23.5 -22.7
Collected By GeoEngineers
Parameter Unit(s) PCULs*
Dioxin/Furans
2,3,7,8-TCDD ng/kg NE 11.7 8.37 2.28 - 0.726 ) 0.759 ) 1.24 0.587 J - 0.744 ) 1.02
2,3,7,8-TCDF ng/kg NE 16.6 15.6 9.97 - 4.80 6.49 11.5 412 - 9.57 17.6
1,2,3,7,8-PeCDD ng/kg NE 66.8 61.7 8.12 - 3.08J 3.54) 6.90 2171 - 3.38)J 4.46)
1,2,3,7,8-PeCDF ng/kg NE 36.5 12.7 5.92 - 4.75) 9.90 16.3 1.50) - 1.92) 2.38)
2,3,4,7,8-PeCDF ng/kg NE 40.3 13.2 6.22 - 3.66J 8.64 10.8 2.02) - 153 2.57)
1,2,3,4,7,8-HxCDD ng/kg NE 159 144 13.2 - 6.44 6.32 13.2 5.47 - 10.3 16.6
1,2,3,4,7,8-HXCDF ng/kg NE 184 140.0 17.9 - 16.8 36.9 61.4 7.08 - 6.12 5.92
1,2,3,6,7,8-HxCDD ng/kg NE 504 847 73.6 - 37.6 56.1 108 20.1 - 23.9 31.0
1,2,3,6,7,8-HxCDF ng/kg NE 749U 62.6 10.9 - 5.36J 9.56 20.1 2.54) - 2.66) 2.89U
1,2,3,7,8,9-HxCDD ng/kg NE 244 256 24.7 - 124 14.5 29.8 8.03 - 12.3 18.3
1,2,3,7,8,9-HxCDF ng/kg NE 60.6 14.4 3.78 ) - 4.71) 9.40 17.1 2.53) - 2.18) 1.94)
2,3,4,6,7,8-HxCDF ng/kg NE 120.0 140.0 19.3 - 8.32 12.8 234 3.81) - 4.21) 3.99)
1,2,3,4,6,7,8-HpCDD ng/kg NE 12,100 22,600 1,200 - 755 1,230 2,050 471 - 442 436
1,2,3,4,6,7,8-HpCDF ng/kg NE 3,310 8,310 532 - 140.0 213 400.0 61.6 - 64.0 68.2
1,2,3,4,7,8,9-HpCDF ng/kg NE 170.0 307 31.8 - 7.81 12.2 28.7 4,58 - 4.23) 4.53)
0CDD ng/kg NE 80,600 J 163,000 7,370 - 6,390 13,700 21,300 3,900 - 3,720 3,050
OCDF ng/kg NE 11,000 33,800 1,670 - 329 466 1070 204 - 227 248
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ng/kg 15 411) 608 J 50.1) - 25.7 ) 41.2) 71.8 15.4) - 18.1) 22.2)
cPAH (Dry Weight)
Total cPAH TEQ (ND=0.5RL) ug/kg 86 308 764 315 37.3) 109 551 661 - 64 ) 40.3 49.8)
Phenols (Dry Weight)
Pentachlorophenol ug/kg 100 150 250 52 95 U 18 60 - - 85U - -
File No. 0356-114-06
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Sample Location SSI-SS-12 SSI-sS-14 SSI-SS-15 SSI-SS-16 CL-SG-1 CL-SG-3 CL-SG-4 coB-cc-C1 CcOB-CC-C2
Sample ID:|] SSI-SS-12_0-0.39 | SSI-SS-14_0-0.39 | SSI-SS-15_0-0.39 | SSI-SS-16_0-0.39 CL-SG-1 CL-SG-3 CL-SG-4 coB-cc-C1 COB-CC-C2
Date Sampled: 10/12/2015 10/13/2015 10/13/2015 10/13/2015 6/10/2015 | 6/10/2015 | 6/10/2015 8/17/2013 8/17/2013
Depth Interval (ft bml): 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.39 ft 0-0.33 ft 0-0.33 ft 0-0.33 ft 0-1ft 0-1 ft
Elevation at Top of Sample (ft NADV88): -25.1 -21.4 -23.7 -25.6 9.3 -16.9 -16.8 composite sample | composite sample
Collected By GeoEngineers Landau GeoEngineers
Parameter Unit(s) PCULs*
Dioxin/Furans
2,3,7,8-TCDD ng/kg NE 0.965 ) 1.02 0.946 J 0.759 ) 1.81U 1.10U 2.28U 1.83 1.83
2,3,7,8-TCDF ng/kg NE 12.3 13.9 10.5 13.4 8.48 13.0 16.2 1.00 116
1,2,3,7,8-PeCDD ng/kg NE 3.78 ) 5.80 3.54) 3.66 J 4.09 5.50 121 6.41 7.26
1,2,3,7,8-PeCDF ng/kg NE 1.70) 3.33J 2.90) 212 1.84 2.26 4.51 2.18 2.49
2,3,4,7,8-PeCDF ng/kg NE 1.66J 4.33) 349 1.66J 191 2.73 5.82 1.91 2.68
1,2,3,4,7,8-HxCDD ng/kg NE 11.8 13.9 121 11.6 5.60 11.9 19.7 124 12.6
1,2,3,4,7,8-HXCDF ng/kg NE 4.21) 12,5 8.25 4.90) 4.36) 7.66 17.8 8.44 14.9
1,2,3,6,7,8-HxCDD ng/kg NE 21.6 33.5 26.1 20.3 19.4 30.8 59.8 28.2 43.4
1,2,3,6,7,8-HXCDF ng/kg NE 248 5.15 3.821) 2.30) 2.09U 3.32 7.00 3.29 5.53
1,2,3,7,8,9-HxCDD ng/kg NE 13.0 18.0 13.4 11.5 8.40 16.8 29.3 12.9 19.2
1,2,3,7,8,9-HXCDF ng/kg NE 144) 4.33) 2881 1.73) 1.58 2.79 6.38 3.24 4.92
2,3,4,6,7,8-HxCDF ng/kg NE 2.83) 6.92 5.18 3.42) 1.59 UJ 2.59U 9.62 5.42 8.75
1,2,3,4,6,7,8-HpCDD ng/kg NE 337 565 422 255 341 660 1,420 675 1,060
1,2,3,4,6,7,8-HpCDF ng/kg NE 45.2 104 79.4 43.9 58.2 103 189 110 225
1,2,3,4,7,8,9-HpCDF ng/kg NE 3.29) 8.53 6.45 3.91) 4.04 U 6.59 12.2 7.24 14.2
0OCDD ng/kg NE 2,330 4,720 3,480 1,780 2,730 5,700 ) 13,600 ) 5,780) 9,380J
OCDF ng/kg NE 158 355 267 148 170 440 735 410 924
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ng/kg 15 16.9) 27.3) 20.0J 15.5) 15.5) 25.2) 52.2) 26.1) 37.1)
cPAH (Dry Weight)
Total cPAH TEQ (ND=0.5RL) ug/kg 86 44.2 ) - - - - - - - -
Phenols (Dry Weight)
Pentachlorophenol ug/kg 100 - - - - - - - - -
Page 4 of 5
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Notes:

1 SMS criteria have not been promulgated for dioxins/furans, carcinogenic PAHs and pentachlorophenol. Regional background values are used as preliminary cleanup levels for dioxins/furans and carcinogenic PAHs; the preliminary cleanup level for pentachlorophenol is based on the practical quantitation limit.
\:’ Value is greater than the preliminary cleanup level.

Bold indicates that the analyte was detected.

bml = below mudline

mg/kg = milligrams per kilogram

mg/kg OC = milligrams per kilogram organic carbon

ng/kg = nanograms per kilogram

ug/kg = micrograms per kilogram

J = Estimated value

U = Not detected at or above identified detection limit

UJ = Compound analyzed, but not detected above estimated detection limit

NJ = The analyte has been “tentatively identified” and the associated numerical value is the estimated concentration in the sample.
- = Sample was not submitted for the identified chemical analysis

NE = A criterion has not been established for the identified analyte

PCUL = Preliminary cleanup level

SMS = Sediment Management Standards

SCO = SMS Sediment Cleanup Objective (Chapter 173-204-320)

CSL = SMS Cleanup Screening Level (Chapter 173-204-520)
LAET = Lowest Apparent Effects Threshold (LAET). The LAET (expressed on a dry-weight basis) is analogous to the SMS SCO value for samples and is used as the sediment screening level where the sample-specific total organic carbon concentration is less than 0.5 percent or greater than 3.5 percent.

2LAET = Second Lowest Apparent Effects Threshold (2LAET). The 2LAET (expressed on a dry-weight basis) is analogous to the SMS CSL value and is used as the screening level for samples where the total organic carbon concentration is less than 0.5 percent or greater than 3.5 percent.
LPAH = Low molecular weight polycyclic aromatic hydrocarbons (PAHs)

HPAH = High molecular weight polycyclic aromatic hydrocarbons (PAHs)

Total LPAH is the sum of detected concentrations of naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene and anthracene.

Total HPAH is the sum of detected concentrations of fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b+j+k)fluoranthenes, benzo(a)pyrene, indeno(1,2,3-c-d)pyrene, dibenzo(a,h)anthracene and benzo(g,h,i)perylene.

The totals for LPAH and HPAH are the sum of all detected results. If no individual LPAHs or HPAHs were detected, the highest detection limit value is reported as the total.

File No. 0356-114-06
Table 3 | January 10, 2018 Page 5 of 5

GeoEnGIN EEH‘:’._E



Table 5

Sediment Bioassay Summary Results

R.G. Haley Site
Bellingham, Washington

SCO Pass/Fail

CSL Pass/Fail

Amphipod 10-Day

Juvenile Polychaete

Amphipod 10-Day Acute

Juvenile Polychaete
Larval Toxicity Test 20-Day Toxicity Test Toxicity Test Larval Toxicity Test 20-Day Toxicity Test Toxicity Test
(Mytilus (Neanthes (Eohaustorius (Mytilus (Neanthes (Eohaustorius
Sample ID galloprovincialis )* arenaceodentata )’ estuarius) galloprovincialis )* arenaceodentata )’ estuarius)
SSI-SS-03 Pass Pass Pass Pass Pass Pass
SSI-SS-05 Pass Pass Pass Pass Pass Pass
SSI-SS-06 Pass Pass Pass Pass Pass Pass
Notes:

the number of normal survivors in the reference sediment.

1SCO failure - if the mean number of normal survivors in the test sediment is significantly less (1-tailed t-test at P<0.10) than the mean number of normal survivors in the reference sediment and less than 85 percent of

28CO failure - if the mean growth rate in the test sediment is significantly lower (1-tailed t-test at P<0.05) than that in the reference sediment and less than 70 percent of the mean reference sediment response.
3 3CO failure - if the test sediment mean amphipod mortality is significantly higher (1-tailed t-test at P<0.05) than the reference sediment mean amphipod mortality and the absolute mortality is greater than 25 percent.

4 cSL failure - (single-test criterion) if the mean number of normal survivors in the test sediment is significantly less (1-tailed t-test at P<0.10) than the mean number of normal survivors in the reference sediment and

less than 70 percent of the mean number of normal survivors in the reference sediment.

5 CSL failure - (single-test criterion) if the mean individual growth rate in the test sediment is significantly lower (1-tailed t-test at P<0.05) than that in the reference sediment and less than 50 percent of the mean

reference sediment response.
8 CSL failure - (single-test criterion) if the test sediment mean amphipod mortality is significantly higher (1-tailed t-test at P<0.05) than the reference sediment mean amphipod mortality and the absolute difference is

greater than 30 percent.

SCO = Sediment Cleanup Objectives Chapter 173-204 Washington Administrative Code (WAC)

CSL = Cleanup Screening Level

File No. 0356-114-06
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Table 6

Bioassay Results for the Amphipod Eohaustorius estuarius Test
R.G. Haley Site
Bellingham, Washington

Treatment Replicate Initial Nun?b.er Perc.ent Mean Percent Sta|.1de.1rd
Number Surviving Survival Deviation
Survival Mortality
1 20 20 100
2 20 20 100
Control 3 20 20 100/ 100 Y Y

4 20 20 100
5 20 20 100
1 20 19 95
2 20 19 95

Reference (CR22) 3 20 18 90 95 5 35
4 20 20 100
5 20 19 95
1 20 20 100
2 20 20 100

SSI-SS-03_0-12 3 20 20 100 99 1 2.2
4 20 19 95
5 20 20 100
1 20 20 100
2 20 19 95

SSI-SS-05_0-12 3 20 20 100 99 1 2.2
4 20 20 100
5 20 20 100
1 20 19 95
2 20 20 100

SSI-SS-06_0-12 3 20 20 100 99 1 2.2
4 20 20 100
5 20 20 100

Notes:
Please refer to laboratory report in Appendix D for additional details.

File No. 0356-114-06
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Table 7

Bioassay Results for the Polychaete Neanthes arenaceodentata Test

R.G.

Bellingham, Washington

Haley Site

Treatmont Replicate Initial Nun.lb.er Perc-ent Individual Growth (mg/individual/day)
Number Surviving Survival
oy weignt| Mean | SO0 | Mot | M | Devaton
1 5 5 100 0.785 0.485
2 5 5 100 0.853 0.626
Control 3 5 5 100 0.859 0.902 0.1 0.489 0.577 0.083
4 5 5 100 1.002 0.64
5 5 5 100 1.012 0.646
1 5 5 100 0.884 0.714
2 5 5 100 0.621 0.496
Reference (CR22) 3 5 5 100 0.67 0.694 0.108 0.517 0.527 0.11
4 5 5 100 0.63 0.483
5 5 5 100 0.665 0.427
1 5 5 100 0.698 0.585
2 5 5 100 0.909 0.703
SSI-SS-03_0-12 3 5 5 100 0.86 0.843 0.116 0.688 0.687 0.115
4 5 5 100 0.989 0.87
5 5 5 100 0.761 0.592
1 5 5 100 0.751 0.653
2 5 5 100 0.803 0.648
SSI-SS-05_0-12 3 5 5 100 0.808 0.774 0.101 0.662 0.631 0.09
4 5 5 100 0.89 0.715
5 5 5 100 0.617 0.477
1 5 5 100 0.668 0.569
2 5 5 100 0.626 0.537
SSI-SS-06_0-12 3 5 5 100 0.738 0.679 0.064 0.61 0.567 0.044
4 5 5 100 0.751 0.61
5 5 5 100 0.61 0.511
Notes:
Please refer to laboratory report in Appendix D for additional details.
mg = milligrams
File No. 0356-114-06
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Table 8

Bioassay Results for the Bivalve Larvae Mytilus galloprovincialis Test
R.G. Haley Site
Bellingham, Washington

Reference Normal
. Number Number Mean Number Standard Control Normal . . Performance
Treatment Replicate Normal Abnormal Normal (N) Deviation Survival N¢/1 Survival Relative to Standard

Control Np/N¢

270
242
291
277
286
206
256
266
264
202
219
234
183
274
236
226
253
233
234
277
246
226
288
241
269

>70%; meets

273.2 19.2 97.6 -
criterion

Control

>65%; meets

238.8 32 87.4 -
criterion

Reference (CR22)

S§SI-SS-03_0-12 229.2 32.8

SSI-§S-05_0-12 244.6 20.7

SSI-§S-06_0-12 254 24.5

Ol |wW[IN]|Rr|JO|M|OWIN|IRP|JO|D|OWIN|IRPJO|DIOWIN|IP|O|D]WIN]|E
RlW]O|IN[O|ININ|RPWININV|IPWO|lWlWw]OIN]|O ||| ]|JO|O |>

Notes:
| = Mean initial count (stocking density); 280 individuals
N¢ = Mean Control Normal
Ng = Mean Reference Normal
Please refer to laboratory report in Appendix D for additional details
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NAVD88 vertical datum. Cornwall Landfill Site boundary, Landau 2016,
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Notes:

1. Preliminary cleanup level = 15 ng/kg TEQ.

2. The locations of all features shown are approximate.

3. This drawing is for information purposes. ltis intended

to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Reference: Aerial from Google Earth, August 2011.
Contour elevation displayed is referenced to

NAVD88 vertical datum. Cornwall Landfill Site boundary, Landau 2016,
Whatcom Waterway Site Unit boundaries, Anchor QEA 2015.

Notes:

1. Preliminary cleanup level = 86 ug/kg TEQ.

2. The locations of all features shown are approximate.

3. This drawing is for information purposes. ltis intended

to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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to assist in showing features discussed in an attached document.

GeoEngineers, Inc. cannot guarantee the accuracy and content H

of electronic files. The master file is stored by GeoEngineers, Inc. Flgu re 11
and will serve as the official record of this communication.
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2. The locations of all features shown are approximate. except for sample labels noted by
4. U = chemical not detected at identified detection limit.
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Notes:

1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended

to assist in showing features discussed in an attached document.
3. Sample location symbols are grey where tests not performed.
4. U = chemical not detected at identified detection limit.

5. Reported values rounded for presentation.
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GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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3. The locations of all features shown are approximate.

4. This drawing is for information purposes. Itis intended

to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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<~ . 0 Concentration (ug/kg) 1= Storm Drain Pipe
N I;G?I:ﬁt [ =100 (Preliminary Cleanup Level) BNSF Railroad
:I >100<350 Present-day Over-water Structure

Feet [] >350s790 Current Shoreline
D Whatcom Waterway Capping with Armoring

[ >7%0 Contour (5-ft interval) ) e
Whatcom Waterway Dredging or Capping Site
Estimated Extent of Preliminary . Units
Cleanup Level Exceedance Property Lllnes Footprint of Historic Over-Water Structure
City-Owned Property,

Notes: Former R.G. Haley

1. Preliminary cleanup level = 100 pg/kg.

2. Interpolations settings: IDW Power=6, Neighbors=8, Reach=600ft. Cornwall Property

3. The locations of all features shown are approximate. Port of Bellingham Property

Interpolated Extent of Pentachlorophenol

. 1 .
Reference: Aerial from Google Earth, August 2011. in Surface Sedl ment
Contour elevation displayed is referenced to
NAVD88 vertical datum.

R.G. Haley Site
Bellingham, Washington

o
w
=]
[=2)
=]
©
€

©

@

o

N
f
©
=3
f=4
©

s
@

o
S
Q
2
>
Q
o
Q
©
=
kel
x
3
2
()
c

|
c

S
kst
[s]
=3
o
k=
o

o
&
(o]
"
2
&
©
o
<
h
=
©
w0
el
=]
[}
©
©o
o
2
©
£
=
c
o
E
o
Q
2]
[’
a
X
=
=
]
o
Q
<
3
b=
©
n
(52
=]
o
-
a
=
£
©
o

4. This drawing is for information purposes. Itis intended

to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.

'Surface = 0-0.39 ft below mudline (bim),
except for sample labels noted by *,
which are 0-2 ft bim.

Figure 15
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APPENDIX A
Field Logs and Forms



A.1 Pine Street Beach
Field Forms - 2013
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A.2 Supplemental Sediment Investigation
Field Forms - 2015



SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: ! ()// / %’/ / o

Project No.: 0356-114-06, Weather: Cunny L A)m Wil
Subcontractor: Gravity Environmental LLC Vessel: <T—l:€/’ +‘D /7l

Sampling Crew: MTL\Q/. H\&& : V()u\ , { [ﬂ Wb 123 Sampling Method: @b,)@/f (:%W\z‘:‘.}
Sample Location: L8)-85 -0 I Target Depth (ft): 12 cm

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

- Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present

Depth to Mudline: Q L,z * Low turbidity in overlying water

[ 2 3 % ® Grab not over-filled

Time:

® Sediment surface ~flat
Mudline Elevation:

®* No winnowing/washout

AT TS ELE AL S Datum: ® Target penetration achieved
Grab No.: | Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
I Yes Discrete or Composite?

Fill out for accepted grab only— —

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent e

Vegetation/Biota (describe):
i

/\/( &;g?l"éj be Tl , | 9 /W)«f)/ (ocl (f,’!/k"\/if,) clow

~

N See. bade for -

T
Other Debris (describe);

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black a M\ %‘,\3 N fﬂ« W’]W pt:b

Stratification/Layering (describe): \

T

RPD depth (cm): "‘M\

%V

Sediment Odor Type (circle): None Petroleum H2S K

T

Odor Strength (circle): Light Moderate Strong Very Strong T

Petroleum Sheen (circle): None Slight Moderate Heavy Product present g,

Comments/Other Observations: “\k

Logged by:







SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / D// / Jﬂ/ / / f‘;m
Project No.: 0356-114-06, Weather: 5(/! Add . | A{} d ()
Subcontractor: Gravity Environmental LLC Vessel: ’7\“9 ')
Sampling Crew: Sampling Method: WD,&P r é&m;fij
Sample Location: 4 ¢l-55-0 | Target Depth (f: ___{ 2 ¢
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present
] Depth to Mudline: 4'5— / ® |ow turbidity in overlying water
Time: ,/ b é ® Grab not overfilled

Mudline Elevation:

Sediment surface ~flat

EPEE SIS

Datum:

No winnowing/washout
Target penetration achieved

Grab No.:

9

Penetration Depth (cm):

9 en

Sample Accepted (circle):

Sample Type (circle):
Yes No Discrete or” Composite?

v

Fill out for accepted grab only—

Wood debris (by volume) (circle): /None) <25% 25-50%
Shell hash (circle): PresentCﬁJsen

Vegetation/Biota (describe):

Other Debris (describe):

Gless

Sediment Type (circle): Cobble Gravel Coarse Sand @dium Sénd Fine @ Silt/Clay

Shed fe gL -
whole stell)

L?Gmbfﬁci"

50-75% >75% /
opprox ! ock s H 1D
N 4§

H 18

Soe O\H@W‘f” )
(] noler

Stratification/Layering (describe):

A/O/LE’ '

RPD depth (cm): (’j)

e

Sediment Color (circle): Olive Light Brown Dark Brown Gray E@y

Sediment Odor Type (circle): None Petroleum @
it
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): @Slight Moderate Heavy

Product present

Comments/Other Observations:

VD= gpm

Logged by:
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SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / O / /5 / ANE
Project No.: 0356-114-06 Weather: Sann U y WATPLE TS
Subcontractor: Gravity Environmental LLC Vessel: W v

Sampling Crew: Sampling Method: p OwR (™ @5’6\\5
Sample Location: 6 g / - (DS -0 [ Target Depth (ft): / 2o

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

o Water Elevation: Acceptance Criteria:
M Datum: ~_® Overlying water present

Depth to Mudline: 7 s . ® [Low turbidity in overlying water

= L4 fi
/ D e (7 Grab not over-filled

Time:

®* Sediment surface ~flat
Mudline Elevation:

* No winnowing/washout

LA AT A AT AL LZTSA?  Datum: * Target penetration achieved
Grab No.: Penetration Depth (cm): SaWe*ASepted (circle): | Sample Type %
! es No Discrete or [Composite?
1 O e ( b

) £ oirn L L
f 'V\Qd Geoo| ci ) Fne 40 ¢ oocse <.,§K!?mf§
Gravel} Coarse Sand Medium Sand Fine Sand Silt/Clay

Fill out for accepted grab only— /il/t

Sediment Type (circle): Cobbl

-
Wood debris (by volume) (circle) None/ <25% 25-50% 50-75% >75% 7&@5 I+ C]

Shell hash (circle): Present 6ent £ 1) [/

Vegetation/Biota (describe): ) H /3
Whole o lamh oo

Other Debris (describe): 4{"(% /g

gland

Sediment Color (circle): Olive Light Brown Dark Brown Gray @ /
[=

Stratification/Layering (describe):
/Layering ( ) O//€ C@NWOS7"%'€

rone.
RPD depth (cm): (j - fd”ﬂ@ f/ €

Sediment Odor Type (circle): None Petroleum H»S 55 /“V 55 . C) /.w @’{a
Odor Strength (circle)[:‘i)é%\(tlﬁ oderate Strong V&y Strong Ou"u/'{
Petroleum Sheen (circlé): o/ne Slight Moderate Heavy Product present 55 ’ — 55, &&)p.w (‘)5
Comments/Other Observations: ¢ ,_ 5¢-0}_Dz Ll/ fU(S 40 AR { 5\)\(, \.@f{" \T[M' LDosda
Z-Gal -
P = Oppen 551-55-bp0z s b AQ)

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

/@f/ﬁ/{? <

Project:R.G. Haley Supplemental Sediment Investigation Date:
Project No.: 0356-114-06 Weather: ( ANN P9\ )t
T~
Subcontractor: Gravity Environmental LLC Vessel: / N WL”)/’\
Sampling Crew: Sampling Method: %3%&&@ ( Goobs
Sample Location: f;*f) l 55— Target Depth (ft): /2. (s
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
. oom Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present
Depth to Mudline: C? S’M / * [ow turbidity in overlying water
. £
Time: TR SO Grab not over-filled

Mudline Elevation:

AL LIS RIS S S E SIS

Datum:

® Sediment surface ~flat
® No winnowing/washout
* Target penetration achieved

Grab No.:

|2

Penetration Depth (cm):

b _c

Sample.Accepted (circle):
(Yes No

Sample Type (circle):

Discrete or [Composite?

Fill out for accepted grab only—

ﬁ\«% b cooezn

Shell hash (circle): Present sent

Vegetation/Biota (describe):
Shally |, Jpcrs

Other Debris (describe):

C@/( D 4

aeen W

v ; ne 1 canes? ganch and
Sediment Type (circle): Cobble Gravel Coarse Sand Mé}élum Sand Fine Sand Silt/Clay

IS i

il

Wood debris (by volume) (circle): 6ne <25% 25-50% 50-75% >75% @7@
ey

Stratification/Layering (describe):

/(/797/?%@ FOO ¢ e WS
RPD depth (cm): @

Sediment Color (circle): Olive Light Brown Dark Brown Gray W

Sediment Odor Type (circle): @Le);etroleum H2S

Odor Strength (circle): Light Moderate Strong Very Strong @Q )

S

Petroleum Sheen (c1rcle)( on; Slight Moderate Heavy Product present

Comments/Other Observatlons

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / O /f;’ f/é q_\
Project No.: 0356-114-06, Weather:

Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:

Sample Location: éS i - 5 g - O / Target Depth (ft):

Target Coordinates:

Long/Fasting: Lat/Northing:
(See navigation report for actual)
o Water Elevation: Acceptance Criteria:
M Datum: * QOverlying water present
Depth to Mudline: g, </ * [ow turbidity in overlying water
. . &
Time: / 270 Grab not over-filled

® Sediment surface ~flat
Mudline Elevation:

* No winnowing/washout

CRERLLT I LI A Datum: *® Target penetration achieved

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (cin@',_j
?

/S" [,,/ (o (Y\;B No Discrete of Composite

Fill out for accepted grab only— ! (D065 e
A\“L% %@‘@ﬁ' v v/ %N R joocse gard oad s

Sediment Type (circle): Cobble Gravel Coarse Sand ‘fledium Sand Fine Sand Silt/Ciay

Wood debris (by volume) (circle): @ 25% 25-50% 50-75% >75%
Shell hash (circle): Present Absent
Vegetation/Biota (describe): -

Shelly, Clamy

Other Debris (describe):

Coow

4
Sediment Color (circle): Olive Light Brown Dark Brown Gray @

Stratification/Layering (describe):

None | 190 cao®

RPD depth (cm): O

Sediment Odor Type (circle): None) Petroleum H2S

Odor Strength (circle): Light Moderate Strong Very Strong @ A~)

Petroleum Sheen (circle):Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM-—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: ’70 / / S /{/ £

Project No.: 0356-114-06 Weather: /(u nn ﬁ - ud‘("}(’/’ﬁ
Subcontractor: Gravity Environmental LLC Vessel: W t{“‘D/?

Sampling Crew: Sampling Method: p@»\@f % (%f b
Sample Location: __& S [- Sg ) l Target Depth (ft): /2 )

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation:

Depth to Mudline: q 5 g

Time: /3/ g?

Mudline Elevation:

CELP IS S LSS A A A SSLASASZ  Datum;

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not overfilled

Sediment surface ~flat

No winnowing/washout

Target penetration achieved

Grab No.: Penetration Depth (cm): Sampl cepted (circle):
) Yes

/é? ©cm No

Sample Type (circlﬁ)j
N

Discrete or E€dmposite?

Fill out for accepted grab only—

Wood debris (by volume) (circle):('None/ <25% 25-50% 50-75% >75%
Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Shelb, 7 lamp

Other Debris (describe):

Clons

i;l\/“@ 4’0 (OOESEe, mw\ ) (vw o Cmo««:i&ér,m}\ £7,gé-@g<§g
Sediment Type (circle): Cobble Gravel Coarse Sand Mediim Sand Fine Sand Silt/Clay

AHom 0’:»%“ I
Noted

Sediment Color (circle): Olive Light Brown Dark Brown Gray @

Stratification/Layering (describe):

oo | 100 coocse
RPD depth (cm): O

Sediment Odor Type (circle): @Petroleum H2S

Odor Strength (circle): Light Moderate Strong Very Strong (N /”

Petroleum Sheen (circle): None@ ght\Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM-SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date:__\2/ 1z[15
Project No.: 0356-114-06 Weather: 1} (@w | hi &5
. . Tf E}v«,? A
Subcontractor: Gravity Environmental LLC Vessel: 120
Sampling crewR,sL, CV Sampling Method: Porver gra b
Sample Location: SS1- 55 - <& Target Depth gtf 12 em
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
I
- Water Elevation: _~ % Acceptance Criteria:
4 Datum; _NVAVP2E * Overlying water present
Depth to Mudline: L‘i H ! ® [ow turbidity in overlying water
. 5L fi
Time: 11224 * Grab not over-filled
. ] 1.4 ® Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
AR IS SIS IS I SAA7  Datumi_ N\ [\ PEE * Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

| O Yes D/iscmm posite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): </ 0{/\/{ cobbles

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by: (S &L




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: _ &)1t
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:
Sampling Crew: Sampling Method:
Sample Location: “S5—t= 5SS~ 55 - & | Target Depth (ft):
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present
Depth to Mudline: ® [ow turbidity in overlying water
. ® Grab not over-filled
Time:
. . ® Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
P A A I T A S AL E S AL LAY Datum: * Target penetration achieved

Grab No.:

Z

Penetration Depth (cm): Sample Accepted (circle):

Yes

Sample Type (circle):

Discrete or Composite?

Fill out for accepfed grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None‘ <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): CD)}L)&J avseeds M§u€«f ~5t e

I 2
b Fee cext

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle); None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by: &L




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation pate: _127]12-
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: ss)-S$s5- <l Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
. Water Elevation: Acceptance Criteria:
Bt Datum: * Overlying water present
Depth to Mudline: .8 / * [ow turbidity in overlying water

. * Grab not over-filled
Time:

® Sediment surface ~flat
Mudline Elevation:

* No winnowing/washout

LA LIILIA S LLF A7/ Datum; * Target penetration achleved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

= Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (cirlee): Present Absent

Vegetation/BiPta (describe):

Other Debris (describe): Cosbhles ) 9(@\/‘(«‘

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: 1& / 1L
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: 55 | = 55- ol Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

o Water Elevation: Acceptance Criteria:
M Datum; * Overlying water present

Depth to Mudline: s * [ow turbidity in overlying water

, ® Grab not over-filled
Time:

® Sediment surface ~flat
Mudline Elevation:

® No winnowing/washout

ol b T A A A AT A Datum: * Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
L{i Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): Contains one cotble In yaws

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: }p} =
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: 551~ ss -o| Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation:
el  on -

Depth to Mudline:

Time:

Mudline Elevation:

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not over-filled

Sediment surface ~flat

No winnowing/washout

SIS TIPS Datum: * Target penetration achieved
Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):
£ Yes ﬁo ) Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): Cebrles, a fe,g,,/ Ed s elavs

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: _ &2 / 12~
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: S5\ -ss-c| Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation:

Depth to Mudline:

Time:

Mudline Elevation:

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not over-filled

Sediment surface ~flat

No winnowing/washout

EAPL LI A LA ST AP A LAY Datum: ® Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
é Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): Ce bble s

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:







SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: lz } et ﬁ/’ I3 @
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: S5|-85- 23 Target Depth (ft):
Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation: >~ _ 2.871

M Datum: MAVDRES .

Depth to Mudline: 3.6 ¢

Time: [ 16

Mudline Elevation:

EALL TS LA SIS A Datum: .

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not over-filled

Sediment surface ~flat

No winnowing/washout

Target penetration achieved

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):

l Yes @ Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): $-c SFAVEL

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: __Vezf12))s”
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: Ssl— 55— &3 Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
__ H Water Elevation: Acceptance Criteria:
4 1 Datum: * Overlying water present
Depth to Mudline: ® [ow turbidity in overlying water

. ® Grab not over-filled
Time:

* Sediment surface ~flat
Mudline Elevation:

* No winnowing/washout

P A A AL SIS AASIFFAA?  Datum: ® Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accep{t\ed circle): | Sample Type (circle):
Z, Yes ( No Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): Coblle ) ;I@M’ shep on vohr sucdface ather "jv’ﬂgﬂe Dinepades

c;'p‘)?/( e mrr\\f}'ﬁ -

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date; .0 ; LT EAY
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:

Sample Location: __~=1~ 55~ el Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

"

Water Elevation: Acceptance Criteria:

Datum: ® Overlying water present

Depth to Mudline: ® [ow turbidity in overlying water
. ® Grab not over-filled

Time:

Sediment surface ~flat
Mudline Elevation:

No winnowing/washout

AT SLT LS TSP IAAAAA? Datum: Target penetration achieved

Sample Accepted (circle): | Sample Type (circle):

Yes (ﬁCD

Grab No.:

2

Penetration Depth (cm):

Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%
Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / @///»; / / (l%n
Project No.: 0356-114-06, Weather: /OCM’K 2] Z%'
Subcontractor: Gravity Environmental LLC Vessel:
i P
Sampling Crew: HMZ) éL ! @) Sampling Method: [Q{)v{f@f”()f@b
Sample Location: Ssl—35~ O\g Target Depth /(iﬂ: [2 e
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual) A
s o
o Water Elevation: ' TUF0A 0. & Acceptance Criteria:
M Datum: /\/ i) }:5 S5 ® Overlying water present
Depth to Mudline; L‘{ 5 ’ ® [ow turbidity in overlying water
. fi) .
Time: / / D ij Grab not over-filled
’ i - * Sediment surface ~flat
Mudiine Elevation: _// A 85 4 . -
3 4 ; 7 No winnowing/washout
TITT I AT A A7 7777 Datum; ™ Vo> ~fhf il * Target penetration achieved
Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):

J “H’WV\ 7 Yes Discrete or Composite?s

d ) P b Falni ]
(STOE o )CTNCe) b4+, a ryit
Fill out for accepted grab only— o 7 B v) [& LA Wi

i3 ﬂz—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay

2. pJorhout
WOOMWQ (circle): None <25% 25-50% 50-75% >75% J

9 b §
Shell hash (circle): sent Absent = QF{A Y é(\b -/ 9{0®

Y, Beich 4- ofs()’/\a)”%"'
S Cochles ;9 3% . W/"ng;

6. Cobblay jf/&od, rocle |
7. Nﬁolﬁou\%ﬂ" ) 7/ 04

Vegetation/Biota (describe):

Other Debris (describe):

Sediment GE?B‘Y“GGiLgle): Olive Light Brown Dark Brown Gray Black
Sl

Stratification/Layering (;:ezéﬁbe :

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S

Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:  £D




SEDIMENT SAMPLING FORM—SURFACE GRABS

Date: e //@} g ff) L

Project:R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06 Weather: N

e

Subcontractor: Gravity Environmental LLC Vessel: ’TT il —al

e » \ -
Sampling Crew.-Mugﬁz&, M . g”wﬁ /ﬁﬁ&mﬁew Sampling Method: ?MM @\,P"ﬁwb

Sample Location: _99{~5% o Z Target Depth (ft): ) P G

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

— Water Elevation:

Depth to Mudline: q 0 *

Time: l { 22

Mudline Elevation:

AL A AT AAAY Datum: .

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not over-filled

Sediment surface ~flat

No winnowing/washout

Target penetration achieved

[ i

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):
Gf m Yes @ Discrete or Composite?

Fill out for accepted grab only— - nsufhicient
re oY
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand™ Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 2550% 50-75% >75%
Shell hash (circle). Present Absent

Vegetation/Biota (describe):

Other Debris (describe): "

Sediment Color (circle): Olive Light Brown Dark Brown Gray “Black

Stratification/Layering (describe):

RPD depth (cm): \\

Sediment Odor Type (circle): None Petroleum H2S \
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / 17/// S //5"
Project No.: 0356-114-06 Weather: 5 Anny , 1 dare
—— /
Subcontractor: Gravity Environmental LLC Vessel: / :\Q’{“D 8]
Sampling Crew: M TIAO " ( A‘dé, Q@Ui ' (f Ban r%*’@a Sampling Method: @:u?f i CD’VZ\\i‘D
Sample Location: J5l-65-23 Target Depth (ft): [2 cwn

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

B Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present
Depth to Mudline: aq.0 f * Low turbidity in overlying water

Time: "H‘Q‘qﬂ l / [,’ L} ® Grab not overfilled

® Sediment surface ~flat

Mudline Elevation:

® No winnowing/washout

FAFLTFL SIS AAAAY  Datum: * Target penetration achieved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

f 2 Yes Discrete or Composite?

/
Fill out for accepted grab only— ; %Od«,, M 41,“2/ jr,w) ' D%é)\ M 8<@l‘9 )
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Siit/Clay

Wood debris.(by volume) (circle): None <25% 25-50% 50-75% >75%
Shell hash (circle): Present__Absent

Vegetation/Biota (describe):

Other Debris (desctribe): \

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S

Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Siight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

lolish<

Project:R.G. Haley Supplemental Sediment Investigation Date:

Project No.: 0356-114-06 Weather: gﬁ/ At ol 34 4)
Subcontractor: Gravity Environmental LLC ___ Vessel: / l\(‘) 7

Sampling Crew: /\)HW ( ar} V’?I?lt) ( &M{é‘“&fx Sampling Method: p@w(?  Comab
Sample Location: SS ‘55 - Q Target Depth (ft): /‘ 2 14|

Target Coordinates:

Acceptance Criteria:

Long/Easting: Lat/Northing:
(See navigation report for actual)

Water Elevation:

Depth to Mudline: -Q—-—Q—L / 2.8 ;

tA Overlying water present
* Low turbidity in overlying water

/157

Time:

* Grab not overfilled

Mudline Elevation:

* Sediment surface ~flat

EA LS TS SIS AL IS LIS

Datum:

~® No winnowing/washout
* Target penetration achieved

Grab No.: Penetration Depth (cm):

3 2] em

No

)

Sample Accepted (circle):

Sample Type (circle):
iscrejeé or Composite?

Fill out for accepted grab only—

Wood debris (by volume) (circle): @(25% 25-50% 50-75% >75%

Shell hash (circle): Present. j/\e /’('//J - (’,Z[; [f %’,{)!f /W’M

Vegetation/Biota (describe):

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand

/ Clay
Fag to Med jﬂfi(}
//‘/t/yﬂ/ c“a(,e (4)(59@6/« 72(&“,
“ oo)S

paly occ.

tJocmd on mod fne - M’U‘Qﬁ\@(}
Other Debris (describe): ]/MM%(— (W/GM!/( (\ (ON)NU‘ RV
Q‘:}Q@ Jum 4.()

Sediment Color (circle): Olive Light Brown Dark Brown Gray(@

Stratification/Layering (describe):

MQM@ A %ﬂmuiyfﬂad_ﬂ
RPD depth (cm): O

Sediment Odor Type (c:rc one Petroleum @

oderate Strong Very Strong

Odor Strength (circlée):

Petroleum Sheen (circle): (None Slight Moderate Heavy Product present

rb shoen

Comments/Other Observations:

Lample @ 1205
KIB;: ﬁp{)ﬁfg

{ LI a0

L/J’)ré /;7 %}Q‘lﬂ T/@/\?mgj

buchet for—Jo AR

L
[ B AT | [

o i |

st emoxa . Blysue,

Logged by:







SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06

Date: __1& /fZ/ 15

Weather: } + "‘/*‘w

Subcontractor: Gravity Environmental LLC

Sampling Crew: Gt] CV [ PR

Vessel:

G e g Ly

Sampling Method: >

Sample Location: SS )= S5 Target Depthf(ft‘j: 17 cm
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
o= Water Elevation: 2 Acceptance Criteria:
M Datum: AV DS ® Overlying water present
Depth to Mudline: 1.5 /{/ow turbidity in overlying water
Time: 2742 /Grab not over-filled
. T - L'/Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
EALA LA IS AAAAAIAAAA Datum;__ v B b Vo Target penetration achieved [/
Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):

l J L’[ (:Yés> No @lscrete} or Composite?

Fill out for accepted grab only— /. P!
>sesitt (oegomiz)
(Silt/Clay < cesr, § S 4;#\/

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fll;:evSand /

Wood debris (by volume) (circle): None<<253/33 25-50% 50-75% >75% {{race w““”{)v

Shell hash (circle): Present (Absent’
(;[R;N.ﬁ;j‘r ,OX ng TTE *}wm Cvn

vcf cemall . Lows BTN lmn\
Lt

Vegetation/Biota (describe): {»( aCe w@\” ms s
)aﬁ7 1(«,@ Sheled mfonal (heoe ot H‘e‘f‘” «

e g e e

e L@ f’ A ¥

2

preds ciret

f_sf%/’f ;}

/ )
[ s"ff‘/z‘iﬂ,mi

semall precec o

Other Debris (describe): Z

Flat side s, Does not 4 ppeas Te

Sediment Color (circle): Olive Light Brown Dark Brown Gray(/Black,

— e cole s Lack bploer Levn
Stratification/Layering (describe): '©¢ 7 ocrn G5 ohive celor

RPD depth (em): 2. cw,

Sediment Odor Type (circle):(None >Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle):@Slight Moderate Heavy Product present

Comments/Other Observations: L 6{%/57 cast

S o)y, FToM LTI

u.dgv‘,l’

Logged by: 5ot




SEDIMENT SAMPLING-FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: lez ,} 1L/t

Project No.: 0356-114-06 Weather: (. 'W/j' i S
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: _C[ PRIzV Sampling Method: Porer 6 rob
Sample Location: SS1— 75 “Cp- 0L Target Depth)gt)}/ L2 e

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

Water Elevation: _~~ Acceptance Criteria:
M Datum: _ N [(Overlying water present

o s ’
Depth to Mudline: _ &+ |
1Z.: 36 V% Grab not overfilled

Time:

~Y.7 ® Sediment surface ~flat
Mudline Elevation: <t

TSP A r s A 77 Datum:_ (D

* No winnowing/washout

® [ow turbidity in overlying water

Ve Target penetration achieved | 7] e

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): Samplg!’\ype (circle):

| 171 @ No @r Composite?

Fill out for accepted grab only—
R . by A Line Ww?
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand @(S_ﬂf/cmy csov st
Wood debris (by volume) (circle): None (:255/3 2550% 50-75% >75% teacte w:%a'\; ERVTES Does net apptar
— proceset

Shell hash (circle): Present @’t’)

e e e T 1Ay, Dead telgeaf
Vegetation/Biota (describe); ’(Gfr(‘l ECOA S AS fe 3 3, g Sevadd JaTerecen e ».L'}

“

~TE e

Other Debris (describe): —

Le

5, Ome live ele,

e,

Sediment Color (circle): Olive Light Brown Dark Brown{/Gray Blac@
i

o R y)
Stratification/Layering (describe): ~&7-= <= shive ceored

RPD depth (cm): ¢>. 5 ¢m™

Sediment Odor Type (circle): None Petroleum @

Odor Strength (circle) Moderate Strong Very Strong

Petroleum Sheen (circle)/ﬂlon } Slight Moderate Heavy Product present
L None

Comments/Other Observations: Sz 2 ﬁ@la;r pss wixed (v torhig s rees }7")/ é‘g‘f/f,,‘?f('
Pib 2 e e

M‘ CX—A/\/J‘[,), I * 1ne5é

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: [ r ] )L/ ) s
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: 551 =55 — ©73 Target Depth (f):

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
Water Elevation: 3.52 Acceptance Criteria:
M Datum: _NRVOZ% * Overlying water present
Depth to Mudline: 1.4 * Low turbidity in overlying water
Time: {7:0 5 ® Grab not over-filled
-32.27 ® Sediment surface ~flat

Mudline Elevation:

* No winnowing/washout

AP A R AAA TSI SIS Datum:_N BVVB % * Target penetration achieved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

l Yes @ Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): Coobblp

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: 1ohz))s
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:
Sampling Crew: Sampling Method:
Sample Location: ssi-55-01 Target Depth (ft):
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
o Water Elevation: Acceptance Criteria:
Datum: * Overlying water present
Depth to Mudline: * [ow turbidity in overlying water
. ® Grab not overfilled
Time:
. . ® Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
Wfff/fff!ff!ff/[/ﬁ Datum: L] Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
7 Yes C((g Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe): (b5 L7

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: o)) b/
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:

Sst-s5=0C%F

Sample Location: Target Depth (ft):
Target Coordinates:
Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present

P e e

Depth to Mudline: ® [ ow turbidity in overlying water

. ® Grab not over-filled
Time:

* Sediment surface ~flat
Mudline Elevation:

* No winnowing/washout

o T e Datum: * Target penetration achieved

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):

4 Y cmA Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum HaS
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: 1~ } i );

Project No.: 0356-114-06, Weather: __C|Pvdy 4 817
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:

Sample Location: > i-55 - Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

,,,,, Water Elevation:

Depth to Mudline:

Time:

Mudline Elevation:

ISP RIS LA A4 Datum: .

Acceptance Criteria:

Overlying water present

Low turbidity in overlying water
Grab not over-filled

Sediment surface ~flat

No winnowing/washout

Target penetration achieved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

bt 7 Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM-—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: , D} 1z ] ) v

Project No.: 0356-114-06 Weather: __T ca, n, ST
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: ?J wotr G ‘J’
Sample Location: _SS1- 55~ o3 Target Depthjfi?f-’ | Z e~

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

Water Elevation: 252 Acceptance Criteria:
ML p BB
M Datum: Lo "‘/\//Overlying water present

Depth to Mudline: 1.4 Low turbidity in overlying water
V2. 25 Grab not over-filled
?Sediment surface ~flat

No winnowing/washout

Time:

Mudline Elevation: _ 2+ %7

LTSS A LIS A A A Datume__ A VDDB * Target penetration achieved
Neem oot of 11 013)
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
S l\ @ No  Discréte Jor Composite?

Fill out for accepted grab only—
Cavse

Sediment Type (circle): Cobble Gravel Coarse Sand (Medium Sand Fine Sand> Silt/Clay + <7}, * 3rw3(
/
WDDJA hJE;—;\’ f?n:zcﬁ,ii/@t/» uﬂ)zi“ztﬁrx “.f(‘f £3NVE,

Wood debris (by volume) (circle): None @) 2550% 50-75% >75% VTi«ze _ ‘
- prece of procesied word (ree vovhes deboy )

Shell hash (circle):(Present) Absent ety

P T - Tt ; seval] et Sr\qf) (déw\
Vegetation/Biota (describe): Dre. gicte [Fee eedgrass, | e dam. | s )

-} weesspd bteoso Flat e cne crds
Other Debris (describe): O ne ¢iece oF waed on S Few o Ypsss /7 F “;L{( | ' /%

a < " ® ‘ " * O, 2'5“‘ l\)D f:v‘faLEV\LL o‘;‘ L‘X;QUA ‘!’l"ﬁ 1’}11"\1?-(\{)[.

Sediment Color (circle): Olive Light Brown Dark Brown Gray {Biacb}

Mo

Stratification/Layering (describe): Tz S cen 15 2V

RPD depth (cm): § <

Sediment Odor Type (circle): None Petroleum@

Odor Strength (circle); Light./Moderate Strong Very Strong

Petroleum Sheen (circle): N;r;é Slight Moderate Heavy Product present

Comments/Other Observations: c¢__ . le t7npe 13205

Pibzc L

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: pe 12

Project No.: 0356-114-06, Weather: _ T e , S5
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: &)a WS G «L
Sample Location: =5 ! ss-of Target Depth g/ftf)/ (L e

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
_ Water Elevation: _~ - 53 Acceptance Criteria:
M Datum: _~/f VI Z% w Overlying water present
Depth to Mudline: 1A Low turbidity in overlying water
Time: 1% :0% :’;;‘rab not over-filled
-3 27 ediment surface ~flat
Mudline Elevation: . . .
No winnowing/washout
AR A AT A IS Datum; NNV I EP V8 Target penetration achieved
)2 e
Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):
G 13 es No \Dlscretti/gr Composite?
Fill out for accepted grab only—
et Ni:’)a‘v’ﬁé _
Sediment Type (circle): Cobble Gravel Coarse Sand (Medium Sand Fine Sand) Silt/Clay + s, 7y gravel + | cabble

s

Wood debris (by volume) (circle): None <<25%; 25-50% 50-75% >75%
. D T— .
Shell hash (clrcle).ﬁﬁE[%e\sirlt/}Absent

Vegetation/Biota (describe): Lo (s, &0 & [fve elam-

Other Debris (describe): | dead clars shell.

e
ck

Sediment Color (circle): Olive Light Brown Dark Brown Gray @l%)(

Stratification/Layering (describe): “Tot 3 cwna PVl

RPD depth (Cm): 2 ooven

Sediment Odor Type (circle): None PetroleunL’ngVS'
Odor Strength (circle): ITED Moderate Strong Very Strong

Petroleum Sheen (circle): an Slight Moderate Heavy Product present

Comments/Other Observations:
Pibzeb

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation pate: 12/ 1)1

Project No.: 0356-114-06 Weather: _Clz2ds, 505

Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: R 6"4
t-ss- 08

Sample Location: 5

Target Depth /(ff)/ Ve e

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)
Water Elevation: 1.3 Acceptance Criteria:
Datum: _AJJr /b ZP %/averlying water present
Depth to Mudline: 26,5 Aw turbidity in overlying water
Time: t35 |5357 1»” Grab not over-filled

/gadiment surface ~flat

o W/No winnowing/washout
ey Datum:_nJ 1V ¥ e V/ Target penetration achieved

»2%0"’\/

Mudline Elevation: ~ 2= -'2

Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):
| 24 Yes No @ or Composite?
Fill out for accepted grab only— > 567, sit

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand @> @Clay g ‘“’fé

Wood debris (by volume) (circle):{ Nong’ <25% 25-50% 50-75% >75%

Shell hash (circle): Present@

Vegetation/Biota (describe): Dead dam , essed shedls

Other Debris (describe): —

Sediment Color (circle): Olive Light Brown Dark Brown Gr@

Stratification/Layering (describe): —

RPD depth (cm): —

Sediment Odor Type (circle): None Petroleum{ H2S

Odor Strength (circle): Light Moderate Strong(Very Strong o
R Commewhit Blocky, toes

< | P sheen.

Petroleum Sheen (circle): Non S/Iigh Moderate Heavy Product present v oceread o o) chien spadr while

et ST

Comments/Other Observations: pib =16

S‘w«v’\é ”W""éw V} ; gD

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

pate: & [1211S

Project:R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06 Weather: Clovd s,

5 ¢

Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: Ss\-S5-29 Target Depth (ft):
Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation: _> - S

Datum: _NAVD 22

",

Depth to Mudline: _ =-S5

4:05

Time:

Mudline Elevation: {2

A T NAYDPBS

Datum:

Acceptance Criteria:

® Overlying water present

® [ow turbidity in overlying water
® Grab not over-filled

Sediment surface ~ﬂ?

No winnowing/wa

® Target penetration achieved

SG\/\M\thA/ %qéﬁffj

Grab No.:
1 <\ evn

Penetration Depth (cm): | Sample Accepted-(circle):

Yes o

Sample Type (circle):

Discrete or Composite?

Fill out for accepted grab only—

Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%
Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation pate: 1] 12l (<

Project No.: 0356-114-06, Weather: _ Clevds SO
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: __[bu Gcab
Sample Location: Ss1-Ss "\Dg‘ @m’ Target Depth (ft): 1 o

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

. 3 Acceptance Criteria:

— & Water Elevation: _-
Depth to Mudline: &
Time: 14 \O Vs Grab not overilled

® Qverlying water present

. . -\ 8 ® Sediment surface ~flat
Mudiine Elevation: = — l/ No winnowing/washout

T A A 7 77s  Datum:__ MADEE * Target penetration achieved

Ve Low turbidity in overlying water

23 o
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
2z 77 No Q(is;wrete r Composite?

Fill out for accepted grab only—

ine
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand FineSan@lay %‘( ;?m SQAJ\
Wood debris (by volume) (circle):{None /<25% 25-50% 50-75% >75%

Shell hash (circle): Present @

Vegetation/Biota (describe): }r shel! Sragm ads

Other Debris (describe): ——

Sediment Color (circle): Olive Light Brown Dark Brown Gray@
——

Stratification/Layering (describe): —

RPD depth (cm): —

Sediment Odor Type (circle): None Petroleum @
Odor Strength (circle):@ght Moderate Strong Very Strong

Petroleum Sheen (circle) : ) Slight Moderate Heavy Product present

Comments/Other Observations: = 1Y ,’{’57

Sagle HM
Pib=o.C

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation

pate: __ 12 1\%]lS

578

Project No.: 0356-114-06
Subcontractor: Gravity Environmental LLC

Sampling Crew:

Vessel:

Weather: %wff S

Sampling Method:

Sample Location: S5t -55-10

Target Depth (ft):

Target Coordinates:

Long/Easting:

Lat/Northing:

(See navigation report for actual)

P TII I I IIIIIY,

Water Elevation: __ "™~ s

Datum: _MAVD %P

Depth to Mudline: _ 48 .

Y, 23

Time:

Mudline Elevation: __ %3+ &

Datum: VAV D/%/}

Acceptance Criteria:

® Qverlying water present
¢ Low turbidity In overlying water

rb not over-filled
 Sediment surface ~flat
* No winnowing/washout
® Target penetration achieved

Grab No.:
\ ovVer

Penetration Depth (cm):

Sample Accepted (circle):

Pevw’-)r(s\ Y ovy,

Yes

Sample Type (circle):

Discrete or Composite?

Fill out for accepted grab only—

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Wood debris (by volume) (circle): None <25%

25-50% 50-75% >75%

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay

Stratification/Layering (describe):

RPD depth (cm):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation pate: __lz{1\2hs”

Project No.: 0356-114-06 Weather: 170 , 5B
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: Power Eob
Sample Location: == |-ss -1 Target Deptyﬁ)f (2 e

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

Acceptance Criteria:

l/° Overlying water present

Depth to Mudline: &%, &
figey o= %/ Grab not over-filled

w Low turbidity in overlying water

Time: LY e
i i -7 B ® Sediment surface ~flat
Mudline Elevation: —— No winnowing/washout
b b A AT SIS Datum:___+J & D EE 53 Target penetration achieved
l "f o
Grab No.: Penetration Depth (cm): Sample Accepted (circle): Samp[e\zype (circle):

VI
- | No  Discrete’ or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand FineVSand@Ilay T Frne 5@\1
Wood debris (by volume) (circle):<25% 25-50% 50-75% >75%

Shell hash (circle): Present (Absent

Vegetation/Biota (describe): —

Other Debris (describe): — /

Sediment Color (circle): Olive Light Brown Dark Brown Gray( Bla

\ . - . Lo con, sandier.
Stratification/Layering (describe): ¢ &/ ‘31 orn i § 5»”’7’6(1 |owte £ poon bleorngs SO

RPD depth (cm): =

Sediment Odor Type (circle): None Petroleum@

Odor Strength (circle)- Moderate Strong Very Strong

Petroleum Sheen (circle)@ Slight Moderate Heavy Product present

Comments/Other Observations: Samgle bnd =14i3$
PP =%

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: _\2 / 12 /15
Project No.: 0356-114-06 Weather: Clovdy,
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: SS|~55-1 ‘ Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
o Water Elevation: ™~ 5.8 Acceptance Criteria:
M Datum: _NMAvD 2% ® Overlying water present
Depth to Mudline: _2 2+ | * Low turbidity in overlying water
Time: 1§ 3@ - ® Grab not over-filled
. . * Sediment surface ~flat
Mudline Elevation: * No-winnawing/washout
T A7 Datum: @@Chiemd
Grab No.: Penetration Depth (cm): | Sample Accepted (circle): | Sample Type (circle):
\ Yes No Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circie): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: 1z j - '}\fw
Project No.: 0356-114-06 | Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: _SS) = 55~ L Target Depth (ft):
Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

,,,,, Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present

Depth to Mudline: * [ow turbidity in overlying water

. ® Grab not over-filled
Time:

® Sediment surface ~flat
Mudline Elevation: e

* No winnowing

AL LA A ELS ARSI AAA?  Datum: * Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Acceptqgi—(»g;&ircle): Sample Type (circle):
2 Yes |No ,ﬁ Discrete or Composite?

<

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: \V) ! 15

Project No.: 0356-114-06 weather: _(lovls L e ST s
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: __ 0w Cocsb
Sample Location: > .S 1~ S5 -2 1 Target Depth (Ff): Yoo

Target Coordinates:

Long/Easting: . Lat/Northing:
(See navigation report for actual)

e

. Water Elevation:
M Datum: N AV 1%

Depth to Mudline:
. Pee am Ve Grab not over-filled
Time: fw
/% Sediment surface ~flat
// No winnowing/washout

Acceptance Criteria:

Vo Overlying water present

e Low turbidity in overlying water

Mudline Elevation: _

VAP A A A A r A Datum:_ WD

® Target penetration achieved
Pl g

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

4 2.2 @ No @or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine SanClay
Wood debris (by volume) (circle): (None) <25% 2550% 50-76% >75% Nore i samvly fmtend] el @227
Shell hash (circle): Present/ Absent

Vegetation/Biota (describe): .

Other Debris (describe): —

Sediment Color (circle): Olive Light Brown Dark Brown Gray

o - -y ' ) - . w - T s S O{; SQ{\'\NP\A,( L@!Dl/\/ ZDC.&H\
Stratification/Layering (describe): U ppor &< & +3 sV weed s presed a3 T b

e L oppeas ?mwﬂif{) dee Yo £t sTofes, Mo FdTendbn o

LQ«(W@J%’ PUE Lo @ahla a¥ \‘«‘@ﬁsy"’ SN
RPD depth (cm): — ( )

Sediment Odor Type (circle): None Petroleum{ H2S

Odor Strength (circle): Light Moderate Strong @
Petroleum Sheen (circIe)Slight Moderate Heavy Product present

Comments/Other Observations:  Sa. ol iy = | S7HZ
Plo=o.

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: __\o[12[\S

Project No.: 0356-114-06

Weather: _|T_Co(n LSS

Subcontractor: Gravity Environmental LLC

Sampling Crew:

Vessel:

Sampling Method: _{ewrs Grab

Ssl=5s-\Z2

Sample Location:

Target Coordinates:

Target Depth (ft)} .
o

Long/Easting: Lat/Northing:
(See navigation report for actual)
o Water Elevation: _ "~ -2 Acceptance Criteria:
_ P [
M patum: _ IV v 28 Le""Overlying water present
Depth to Mudline: _ 29 A ¢ Low turbidity in overlying water
. t yoe %" Grab not over-filled
Time: L
e * Sediment surface ~flat
. ion: P P
Mudline Elevation * No winnowing/washout
EEAET A A LRI AAASZ  Datum; MNP 22 l¢ Target penetration achieved
T oo
Grab No.: Penetration Depth (cm): Sample ‘Accepted (circle): | Sample Type (circle):
\ 214 Yes No Discrete or Composite?

Fill out for accepted grab only—
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand @t_]j()lay
Wood debris (by volume) (circle): (None) <25% 2550% 50-75% >75%

Shell hash (circle): Present

Vegetation/Biota (describe): \Werans .

< oo %T’Lk.

Other Debris (describe): —

Sediment Color (circle): Olive Light Brown Dark Brown Gray (Black
Lty ),‘“«rﬁfmq—h’ij: ok OL\'TQUS)

sat sy /

lamﬁ\qe -

Loy (:6‘,‘;\\) )c\mfr\«%’f&w wfg,’i}@; (fmm

Stratification/Layering (describe):

RPD depth (cm): —-

Sediment Odor Type (circle): None Petroleumflﬂ:ér'

Odor Strength (circle): Light Moderat@ew Strong

Petroleum Sheen (circle)@light Moderate Heavy Product present

=
Comments/Other Observations: <., lp Yive = \&oF
o =l

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06,

Subcontractor: Gravity Environmental LLC

Date: 1= )12])s”

Weather: C)D"”/& sUS

Vessel:

Sampling Method: _L=ur2 (il

Sampling Crew:
Sample Location: S5 1 =55~ | Target Depth (ftf: |2 e
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
e Water Elevation: & Acceptance Criteria:
M Datum: N\ Ao 2D * Overlying water present
Depth to Mudline: _ >3 - 3 * Low turbidity in overlying water
. 5
Time: \&: W Grab not over-filled
ine El . -27.2 ® Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
W){f{ffffff/fff[ffffﬁ Datum: Nﬁ\\/ﬁ B3 ] Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

Discrete or Composite?

\ Yes (T‘i))

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

4 (e porased )

Other Debris (describe): © < \‘7 prece. «”

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

 Project:R.G. Haley Supplemental Sediment Investigation Date: Vo [z iis
Project No.: 0356-114-06, Weather:
Subcontractor: Gravity Environmental LLC Vessel:
Sampling Crew: Sampling Method:
Sample Location; _SS!~ 8S ~ \3 Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation: ~G Acceptance Criteria;
M Datum: _/fv0 22 * Overlying water present
Depth to Mudline: 23,5 ® Low turbidity in overlying water
@ ey L ] R
Time: \é e Grab naf overilled
-2 7 ® Sediment surface ~flat

Mudline Elevation: ’ o . :

‘ B ’ No winnowing/washout

T A7 Datum;_ MN0 85 * Target penetration achieved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
Z Yes @ Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: ¢

Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: _o5 1~ S 543 Target Depth (ff):

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

— Water Elevation:
7N

Tk Acceptance Criteria:

“/ Overlying water present

Depth to Mudline: "33 . 5 % Low turbidity in overlying water
Time: 16277 & Grab not over-filled
“s Sediment surface ~flat

Mudline Elevation: _ (RE

AP IS AR I IIIIFS  Datum:_t [ e

“* No winnowing/washout
L Target penetration achieved

L2 con

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

3 772 @ No @or Composite?

Fill out for accepted grab only—

r
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand @/Clay +c’ 7 gA“}D

Wood debris (by volume) (circle@ <25% 25-50% 50-75% >75%

Shell hash (circle): Present

Vegetation/Biota (describe): ———

Other Debris (describe): ——

Sediment Color (circle): Olive Light Brown Dark Brown Gray

Stratification/Layering (describe): —

RPD depth (cm): ——

Sediment Odor Type (circle): None Petroleum H;SN"

e,

)

Odor Strength (circle): Light Moderate Strong wg

Petroleum Sheen (circle): Slight Moderate Heavy Product present

Comments/Other Observations: C ..., 1& e (43¢
F\D = (2, O

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: 127 [ 15115
Project No.: 0356-114-06 Weather:
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:
Sample Location: S51-65- Jﬁ Target Depth (ft):

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

Water Elevation;

( 1 Datum: .
Depth to Mudline: 21> 9 ¢
Time: o1z ’

Mudline Elevation:

Acceptance Criteria:

Overlying water present
Low turbiit in overlying water

Grab nGt overilled
Sediment surface ~flat
No winnowing/washout

Pl A A AT A IS AL AEFFS?  Datum: * Target penetration achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
\ Yes No Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe): '

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / ‘ /5//5

//j§ - y"\\e{g
Project No.: 0356-114-06 Weather: __ ¢ LMHTFS
Subcontractor: Gravity Environmental LLC Vessel:
Sampling Crew: (’?L D . p (b @. Sampling Method: (/!9“}@” Lol
Sample Location: SE)- 55 9 Target Depth (gf F 2 em

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

Fppec,
Water Elevation: 7% & ’ Acceptance Criteria:
M patum: _ ANEYDZE \/{ Overlying water present
Depth to Mudline: __ 7.t/ V% Low turbidity in overlying water

% Grab not overilled
{/'/ Sediment surface ~flat
% No winnowing/washout

Time: ___ G/}
Mudline Elevation: _~ = L/ /

T A A e Datum:_ M WINEX L% Target penetration achieved
16 e
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

P /5 @ No @ or Composite?

b

P~

Fill out for accepted grab only—
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand [Sil{/Clay ng

P S L7 “Yf fne sand
Wood debris (by volume) (circle): one® <25% 25-50% 50-75% >75%

Shell hash (circle): Present @7

Vegetation/Biota (describe):
one

Other Debris (describe): /@g jq fzg & )fgq{j{b ﬁi /%gg/?{f‘vl%z/’ .
ron ¢, &/Lé pee of %O‘Lr‘/t, ; (@(;14? ,f/ (a 7L e e 7}‘5&0//, Y fen };0/ w; ﬂfﬂc@/fi«@zi?g
J— (VA

Sediment Color (circle): Olive Light Brown Dark Brown Gray

Stratification/Layering (describe):
Mone,

RPD depth (cm): O

Sediment Odor Type (circle): None Petroleum/H2S

Odor Strength (circle): Moderate Strong Very Strong

Petroleum Sheen (circle): No Slight Moderate Heavy Product present
"

Comments/Other Observations: Fample fme 072
tfyors AR ﬁ)r’ Arhibe.

I = 0.2 gom Yoo Jeahes

Logged by: Cb




SEDIMENT SAMPLING FORM-—-SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: _| O/ | 3/ ] (

Project No.: 0356-114-06 weather:_ClzoAs LSV
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: oLl & Sampling Method: Pa e 61 ‘\b
Sample Location: Ss|-s5s-1¢ Target Depth ﬁ/ |z em

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

- Water Elevation: ~ $& Acceptance Criteria:
M Datum: VAV D ZF * Overlying water present
Depth to Mudline: Z27]. 4 K ® [ow turbidity in overlying water
Time: o FE: 3 ® Grab not overfilled

-20.L * Sediment surface ~flat
Mudline Elevation: ‘&

* No winnowing/washout

TP AR AP AR A7 Datum;_ MAUN %Y *( Target penetratioh-achieved
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
| Yes @ ' Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum Ha2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations: D, ?H\ Tneonsi s beod w/{ P’Mﬁ e - r'/j T i “mu{f ”
S}Ou\/L L’b &t ?2.»5" NAVDg’Z}, /

Logged by:




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: ié’?/ 12015

Project No.: 0356-114-06 Weather:

Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method:

Sample Location: _SS1 ™~ S-S5 Target Depth /(m/ [2cn

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)

- Water Elevation: Acceptance Criteria:
M Datum: * Overlying water present

Depth to Mudline: ® [ow turbidity in overlying water

; ® Grab not over-filled
Time:

® Sediment surface ~flat

Mudline Elevation:

AR LTI IS FELAAAAA  Datum: ® Target penetrati achieved

Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

7 Yes Discrete or Composite?

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Silt/Clay
Wood debris (by volume) (circle): None <25% 25-50% 50-75% >75%

Shell hash (circle): Present Absent

Vegetation/Biota (describe):

Other Debris (describe):

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

RPD depth (cm):

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light Moderate Strong Very Strong

Petroleum Sheen (circle): None Slight Moderate Heavy Product present

Comments/Other Observations:

Logged by:




SEDIMENT SAMPLING FORM-SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: __1<)t3 )/ g

Project No.: 0356-114-06 Weather: _Slv f!s; 5/ 5
Subcontractor: Gravity Environmental LLC Vessel:

Sampling Crew: Sampling Method: Q@ww b E”
Sample Location: ss)- $3-18 Target Depth /@(5 |Z crn

Target Coordinates:

Long/Easting: Lat/Northing:
(See navigation report for actual)
o Water Elevation: Acceptance Criteria:
M Datum: e Overlying water present
Depth to Mudline: Ze Low turbidity in overlying water
. 4 Grab not over-filled
Time: e
. . "/Sediment surface ~flat
Mudline Elevation: * No winnowing/washout
Wff!fffjffff/f}{f!ﬁ Datum: Ve Target penetration achieved
| "( (A
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

jv es No @e of Composite?
| ! (

Fill out for accepted grab only—
Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sandlay

- o beon) ~ 1 Zcm
Wood debris (by volume) (circle): None@25—50% 50-75% >75% %r uﬁ’f»’(g CZ@J‘W)’( 2> ©

S Lasneh g plin¥er, p:au%:f'-’i) [ ,;,4,{{42;{1 4
Shell hash (circle): Present’ Absent et demer o Yreadepey

Vegetation/Biota (describe): v swall «worsns ;@ Lo s well ‘5?*"’\’&\’\%J

Other Debris (describe): ~——

Sediment Color (circle): Olive Light Brown Dark Brown Gray@

came

Stratification/Layering (describe): +o 5 = e & e beown

RPD depth (cm): 3 v,

Sediment Odor Type (circle): None Petroleum @
Odor Strength (circle@ Moderate Strong Very Strong

Petroleum Sheen (circle)y NoR€y Slight Moderate Heavy Product present

Comments/Other Observations: Sawplt ATt s 174
PIO = ©

Logged by:




SEDIMENT SAMPLING FORM-—-SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: ( ‘9,// ? // f:m
1)
Project No.: 0356-114-06 Weather: (()()\W(' AT
Subcontractor: Gravity Environmental LLC Vessel: ’
Sampling Crew: C?L, CA(\)/ @E\)@ Sampling Method: WFM}QF (.7‘76’?’1 L‘)
Sample Location: «§S |- 5 < — / é Target Depth (ﬂ/ / 2 74
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
Apocor o
o= Water Elevation: "~ .S, Acceptance Criteria:
. ] € ¢
M Datum: /\/ Vq JB 5% \/ Overlying water present
Depth to Mudline: 204! & Low turbidity in overlying water
Time: @q Z 7~ % Grab not over-filled
A oot % Sediment surface ~flat
Mudline Elevation: , .
- * No winnowing/washout
T paum: N D ET V& Target penetration achieved
1Y onn
Grab No.: Penetration Depth (cm): Sam?@jcepted (circle): | Sample Type (circle):
Yes No Discrete or Composite?
[ em

T
Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand @Clay ]LWLQ J‘;V]Q gpm(i
Wood debris (by volume) (circle):(@ <25% 2550% 50-75% >75%

Shell hash (circle): Present @t

Vegetation/Biota (describe):
Noaw

Other Debris (describe): NQRQ/

Sediment Color (circle): Olive Light Brown Dark Brown Gray k

Stratification/Layering (describe):

o

RPD depth (cm): %

Sediment Odor Type (circle): None Petroleum H2S
Odor Strength (circle): Light ‘%: Strong Very Strong

Petroleum Sheen (circle): @e Slight Moderate Heavy Product present

Comments/Other Observations:

Sample tweo 0742
pj@: OWN\ 0 b AR {r%e,[m\){(/f

| fo Tevanes”

Logged by: 46




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: L 0// /3 / /15"
Project No.: 0356-114-06 Weather: @(/‘KGD“‘/T‘“
Subcontractor: Gravity Environmental LLC Vessel:
Sampling Crew: / ?L/. C ﬁ\, B ;\)Q Sampling Method: & R 675’ b
Sample Location: éé B - éc{)” '3 Target Depth (y)’: / Z ¢m
Target Coordinates:
Long/Easting: Lat/Northing:
(See navigation report for actual)
Apt
o Water Elevation: 5.5/ Acceptance Criteria:
M Datum: /\J A B ‘}?’2 L'/Overlying water present
Depth to Mudline: _. 303 / " Low turbidity in overlying water
Time: m 5 ;7,, 2 7Grab not overfilled
— 1 Sediment surface ~flat
Mudline Elevation: -2 7 & . ,
O No winnowing/washout
3,
A7 7777777777 patum:__pJINL &Y »*Target penetration achieved
Ig L
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):
g es No Diécrete /or Composite?
[6 em \

Fill out for accepted grab only—

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand ﬁ/may

Wood debris (by volume) (circle):@ <25% 25-50% b50-75% >75% b -
jvlm@ Plovive sl

Shell hash (circle): Present @

Vegetation/Biota (describe):
f
pec - wosy | sholl %@;MM fs

Other Debris (describe):

non@

Sediment Color (circle): Olive Light Brown Dark Brown Gray Black

Stratification/Layering (describe):

ol ; o
O%‘Oqc"”’] ﬁﬁﬂi Cf’ﬂf':)f‘/ '/Q/,/;_\%\«Uv@@é %;j wg,;; jﬁ} jQC/![W}/)’fN

RPD depth (cm): O

Sediment Odor Type (circle): None Petroleum @

Odor Strength (circle): Light @Strong Véry Strong

Petroleum Sheen (circle):/No Slight Moderate Heavy Product present

Comments/Other Observations: &w‘g 0 ‘é»‘y%,@ [0 Q:ﬁ

(1D = () ggon Y o 9O hoched

3 x) ¥ ?ﬁj ?n "L\‘(]/((‘

Logged by: CD




SEDIMENT SAMPLING FORM—SURFACE GRABS

Project:R.G. Haley Supplemental Sediment Investigation Date: / @/ [ // /<

Project No.: 0356-114-06 Weather: (O/lﬁmj an-
Subcontractor: Gravity Environmental LLC Vessel: _

Sampling Crew: 6L/ CIB ’ @b p\, Sampling Method: %W‘QF N (ﬂ% cab
Sample Location: ég [-£& - g Target Depth (?/ { Q—Cﬁ’l

Target Coordinates:

Long/Easting: Lat/Northing:

(See navigation report for actual)

I'4
Water Elevation: /%‘ﬁ proy L/ &

whital o W0lET

Depth to Mudline: 2517 N/\/ A ﬂf? /g
Time: __/ (72/
Mudline Elevation: /\/ i’%) @ gg

Acceptance Criteria:

Ve Overlying water present
v Low turbidity in overlying water
\/'/ Grab not over-filled

V'/ Sediment surface ~flat

,/‘/ No winnowing/washout
IS TETESA A Datum:_ — L L{I ! \/'/ Target penetration achieved
’L'\ LA
Grab No.: Penetration Depth (cm): Sample Accepted (circle): | Sample Type (circle):

/ /L{ om (?Wes No

iscrete or Composite?

Fill out for accepted grab only—

Wood debris (by volume) (circle): @ <25% 25-50% 50-75% >75%

Shell hash (circle): Present @

Vegetation/Biota (describe):
g reen +brown
T waemS (modleco 1(’)
AN
Other Debris (describe):

Nbf\Q

Sediment Type (circle): Cobble Gravel Coarse Sand Medium Sand Fine Sand Clay

Sediment Color (circle): Olive Light Brown Dark Brown @ @;:}

Stratification/Layeri desctribe):
ratification/Layering ( ) /\/OV?Q’,

RPD depth (cm): / em /0 /,u.e)

Sediment Odor Type (circle): None Petroleum{ H2S

Odor Strength (circle)@ Moderate Strong Very Strong

Petroleum Sheen (circle): % Slight Moderate Heavy Product present

Comments/Other Observations: $¢1.65-18 042 jﬂMﬁ/@ Ve, 2§ and ’ﬁﬁ l’éﬁ’&)gr o)

g2+ ART > 0
O < 0 fom | Jo Feabt o !

Logged by: ¢ Colbcted Rurale 151013 frowm Jeconned fower booobs




SEDIMENT SAMPLING FORM--CORES
Project: R.G. Haley Supplemental Sediment Investigation Date: _[» / 14 // 1=
] AR
Project No.: 0356-114-06, Weather: _2 U b5
J i
Subcontractor: Gravity Environmental LLC Vessel: _| ie. f‘m\
Sampling Crew: _ron naln, M Um,aA Sampling Method: _)\\oro cave.
7 S
Cre ot - - o
Sample Location: o=+~ S -0 Target Depth (ft): ___U ‘4’1.“
Target Coordinates: Core Lined (circle): 6:35’ No
Long/Easting: Lat/Northing:
Enter initial loc. info./update for final accepted core:
Water Elevation: Ll\qLS Acceptance criteria:
M patum: VLW « Target penetration achieved
—— .. * Core tube intact/ no obstructions
Depth to Mudline: tL 10,4 |0
v ! 4+ Calculated compaction < 25%
time: |-\ % “MiLlp g0
® W@%’ej
Mudline Elevation:
LA A A A A A A S E Datum:
Actual
Run . Penetration Recovery Compaction
Time Accept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)
Y S
| [ 1420 f b, 5
. -
2 L] ez & &) L’,
2| 1yss .
I
3 b 5 S
e = 7 e —
L{ l ‘(ﬁ’ 55 3 ‘;\,; 7 /"gr /
5 [ 1500 =s | 4| = W
Comments: Y e eoVeve (,! Of(ess SeO V\/{ﬂ),fd} D@ e owl y {/ f/T‘ [kq/v"' FECONEEe [/3 X Lkl (J
Ry . / A mond  Wiovened 0 - y ! ¢ { A%
d e o rhoo ;;,».éu!:wﬁﬁ R e ol [oiee ﬁ/[,‘gg UJA: (? oD {7/? \ij ,
12 vesel 'Spu(}& 1o “’*"fﬁw? %ﬁ?gw\l( Kbt Agr poegt of [otantn,
‘ cply vy R " Co
”\f() 7liy 'J%, ‘ Lo 10 . Q@W\ {,».,:u’r’:é*/ ?tﬂ}ﬁf“ } nod, e 1”/
WE o Tepwd aud attoch e
(") CJ‘I/CU‘S} - ! ) { o (»A-H‘w‘ (J\\j\}(\\@{“‘ lﬂ}‘\!'i({
Peoe olowdd ot :
Logged by:
4 ol M o ¥ . A VS yun e v,
ol rde, 6\1\_(,&7/‘61}*;{ i'cé ah el (}’4/ {od ,)gb&
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SEDIMENT SAMPLING FORM--CORES

Project: R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06,

Date: _|d [} 14 /iq

Weather: Sonni .« ln o

Subcontractor: Gravity Environmental LLC

(

7

R
Vessel: Tf?’ [l

Y

I '
Sampling Method: j v e nve

v 51 i
Sampling Crew: _| g uk ; r(‘z\ nwﬁwf \\J\ e}/\f) s Q/&aﬁ’i

Sample Location: X.C;fx 5 ~5r- 03

Target Depth (ft): __ 01+

Target Coordinates:
Long/Easting:

Core Lined (circle): No

Lat/Northing:

"y

Enter initial loc. info./update for final accepted core;

Water Elevation: 5.0 Acceptance criteria:

Datum: yALLW
Depth to Mudline: +,b 11

* Target penetration achieved

* Core tube intact/ no obstructions

* Calculated compaction < 25%
Time: 10

& \A/cc}ef
Mudline Elevation:
AL LTSI SIS Datum:
Actual
Run Ti Penetration Recovery Compaction A =
ime ccept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)
| | 1055 L5 9.0 — | N
S /
2 | 1200 0.9 0.5 /\/
5 1220 & S{ i \/
. / e ! ’ N I o !
Comments: :H@ g-fofg al //2}() d'@{,r L B2 ring ()'{ C:ahé‘ag}[‘ Eipan g},{&{u; 'éi S} f{ }Qﬁd{l m%, (Emhf} 6(78{‘(/ [\KHL
& 15, Vo fane 0 bobe
; , £ e ) /
T2 ve Dos;f\‘@'/‘e boat xD\‘\/?)'f mr’{" S U(—gﬁ o Recore WH‘ &l f ‘h)iﬁé. Save Q%’?Lﬁwfg!r
T ' ) - ~ 4 T i Ty i < )
4{{,(‘ SJ\\) CK’ '(\\'ﬂ\‘ 9 0 s o!\ . e 0o ¥ R Yy “ \ Uf Tayrg, 53%{:’]% 0{ 79;) '!6" < Cfﬁge/,,,ﬁg(j',
i e ek Praguatnts, ed  Wped o core.
yp by Laood, gless, ek g owsied word dn - cor

Logged by:




SEDIMENT SAMPLING FORM--CORES

Project: R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06

Subcontractor: Gravity Environmental LLC

Ve
Sampling Crew: \FM\» %&'M%vg’w ‘ M} Ll YO ¢

Sample Location: 951 - &L @’L’%

Target Coordinates:
Long/Easting:

Date:

12/ /35~

Weather: “’z[j} )

Vessel:

Sampling Method:

Target Depth (ft):

Core Lined (Circle):’N 0

Lat/Northing:

Enter initial loc. info./update for final accepted core:

F.z

Acceptance criteria:

o Water Elevation:
1 Datums A L) « Target penetration achieved
B e : * Core tube intact/ no obstructions
Depth to Mudline: 6 , L .
] 8 i §d ¢ Calculated compaction < 25%
Time: o \J &) ey
Mudline Elevation:
AL AT AL LA SIS, Datum:
Actual.
Run . Penetration Recovery Compaction
Time Accept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)
14 - A/
| |0%25 1.5 /% —
AL 37 LD ] . S| — /Lj
. e
|50 2o | 2= — | A
Comments:

ﬁfz
P

%&:‘\‘Qy& Lt

Bpmess F]

H e prRenany e Q’f&m&

71

21 boldets awd cxpines ) elieal }‘%«% belew vty tnas
@ A g NS g 3(@35@%’»« [ %@w.ﬁW\@ﬂm,éﬁ 7 et

# 5

Wl
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Project No.: 0356-114-06,

Project: R.G. Haley Supplemental Sediment Investigation

SEDIMENT SAMPLING FORM--CORES

Subcontractor: Gravity Environmental LLC

Sampling Crew: W\ tlhe-y Cyveed | P@\ CRaud SO

jzb/z‘,’/}%%f”

Date:

Weather: o Vet e ol
Vessel: _ AT | AR
Sampling Method: __ N+ b Ta ciores

s
Sample Location;: __2"9% —

2e- Y

Target Coordinates:
Long/Easting:

Target Depth (ft):

gy

Core Lined (circle):/ Yes \No

S

Lat/Northing:

Enter initial loc. info./update for final accepted core:

(. £
Water Elevation: 73

Datum:

if)’l p) Depth to Mudline:

Time:

b9’

o¥722

Mudline Elevation:

WAL SIS A A/, Datum:

Acceptance criteria:
« Target penetration achieved
« Core tube intact/ no obstructions

+ Calculated compaction < 25%

o VW kes

Actual
Run . Penetration Recovery Compaction
Time Accept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)
) 5 5 7/‘4@7"%5 frav I ]
8, Torgad cone e /_" e vy
Pink= 6 e

EREN
o

b
£ s 2 facat ot

43 7

me:’« é‘ql

(N

D

=
=
™3

(@)

Comments:

7 . - £
4 & frnprp. o AN E Frn B

L
/

2R
Ies
Yepumege 10950

@&4&( VD sappnd % o Z:

& ol s Bl e

X3 ?zf y*w&
o ¢ c’im(’(inﬁ |
RGO L :
o ) Lol teep &
P
m(’ Py e
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SEDIMENT SAMPLING FORM--CORES

Project: R.G. Haley Supplemental Sediment Investigation

Project No.: 0356-114-06

Subcontractor: Gravity Environmental LLC

Mile _"‘""“
Sampling Crew: @:e_wl ) WMk ijﬂ@
Sample Location: o~ 5 = AE

Target Coordinates:
Long/Easting:

Date:

12/15/1=
rﬁfi@‘ﬂ‘z"/g‘z»—? - (2;“'7’}
};J) k! %bﬁ ¥ F‘r%%“/

2%
>

Weather:

Vessel:

Sampling Method:

Target Depth (ft):

Core Lined (circle)y Yes )No

Lat/Northing:

Enter initial loc. info./update for final accepted core:

Water Elevation: - / EX = ——/—’W Acceptance criteria:

» Target penetration achieved

[ NAVDBE

4

Datum:
=S W » Core tube intact/ no obstructions
Depth to Mudline: % »g/ .
) & — m? » Calculated compaction < 25%
Time: /5 ‘; / - o o -~
Mudline Elevation: HF T 3.5 / LZ
VA ATE AL LA IS, Datum: MAVDBE [ e/
Actual
Run . Penetration Recovery Compaction
Time Accept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)

) | 1o

o | bz| zz%

v

Comments:

O b
i~

Logged by:




SEDIMENT SAMPLING FORM--CORES

Project: R.G. Haley Supplemental Sediment Investigation

101z s~

i

Project No.: 0356-114-06

Subcontractor: Gravity Environmental LLC

Sampling Crew:

oR-, Whke, CX

Sample Location:

55T 5L~

Target Coordinates:
Long/Easting:

Weather:

1ob

Vessel:

T e o

Sampling Method: d »\b?%%&w

Target Depth (ft):

g%

Core Lined (circle): @ No

Lat/Northing:

Enter initial loc. info./update for final accepted core:

7.8 [4.%

Acceptance criteria:

B Water Elevation:
M patum: . ML / N AV %8 7 « Target penetration achieved
- 2 &7 « Core tube intact/ no obstructions
Depth to Mudline: (5 ' % .
47’ * Calculated compaction < 25%
Time: / 5 5’@ Warer
— Q@
Mudline Elevation: .47 7
A7 A A 77777 Datum: [NAVDES
Actual
Run . Penetration Recovery Compaction
Time Accept?
No. Long/Easting Lat/Northing Depth (ft) Length (ft) (%)
o/ d  © A/
[ 1335 = 4 53%
5 /) ’ o D
2. 1350 Fo 63 /@% !

NS

Wﬁé@f@gj gwew"ﬁ‘{ fj L@A%%gfﬁ'g '

S P

Comments: g~z “;‘zw@@, Fe e s edd Q;;?M @gj{ﬁr&f?ﬁﬁ( / ;—7&4224"' PR VY.

Logged by:

A —




SEDIMENT SAMPLI

Project No.: 0356-114-06

NG FORM--CORES
. .
Project: R.G. Haley Supplemental Sediment Investigation Date: { Z 1% / 55
t -
Weather:  C8iady . lens
M [
—_ ‘f/
Subcontractor: Gravity Environmental LLC Vessel: 1T
M’/‘EQ 2 C\\"’i Sampling Method: ‘\j%%ﬁ-?"&cl,m{’& /

Sampling Crew: *? .DQ .

Sample Location: 5 L mﬁé@’ - ;-l/ Target Depth (ft):

Target Coordinates:
Long/Easting:

Core Lined (circle) ‘
Lat/Northing: ____

Enter initial loc. info./update for final accepted core:

Water Elevation: gzg / H4.78
Datum: i) [ ~AvPE2
Depth to Mudline: g : Z/

Time: /4 / ?

Mudline Elevation: T 3.47

T A7 Datum:_ S(=5 BE navpRS

Acceptance criteria:

 Target penetration achieved

« Core tube intact/ no obstructions
« Calculated compaction < 25%

o Wader

Actual

Run
No.

Time

Penetration
Long/Easting Lat/Northing Depth (ft)

Recovery Compaction

Accept?
Length (ft) (%)

1 / % Zﬁj

457

s

33| 2% )
'd

3| s

Comments:

@ Lhsrs S %“%M Pt %&!% wmas Viy-asde= TN

Logged by: g@%;f




A.3 Supplemental Sediment Investigation
Subsurface Logs - 2015



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
o~ J
o o WELL-GRADED GRAVELS,
CLEAN oy GW | GRAVEL - SAND MIXTURES
GRAVEL GRAVELS <
AND E o o
GRAVELLY (LITTLEORNOFINES) | o ¢ GP POORLY-GRADED GRAVELS,
SOILS b o GRAVEL - SAND MIXTURES
5
COARSE Mq SILTY GRAVELS, GRAVEL - SAND
GRAINED | MORETHanso%, | GRAVELSWITH 4 [ NG L] GM | Zsii1 mixTURES
OF COARSE FINES
SOILS FRACTION b 5
e Rve MO | (aerrecinBLE AvoUNT [ 6 GC CLAYEY GRAVELS, GRAVEL -
OF FINES) 5 SAND - CLAY MIXTURES
SW | WELL-GRADED SANDS,
CLEAN SANDS GRAVELLY SANDS
MORE THAN 50% SAND
RETAINED ON NO.
AND (LITTLE OR NO FINES)
200 SIEVE POORLY-GRADED SANDS,
SANDY SP GRAVELLY SAND
SOILS
MORE THAN 50% SILTY SANDS, SAND - SILT
OF COARSE SANDS WITH SM MIXTURES
FRACTION FINES
PASSING NO. 4
SIEVE (APPRECIABLE AMOUNT sc CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK
ML FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY
SILTS MEDIOM PLASTIGITY, GRAVELLY
FINE AND LIQuUID LIMIT CL CLAYS, SANDY CLAYS, SILTY
LESS THAN 50 CLAYS, LEAN CLAYS
GRAINED CLAYS
SOILS OL | ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY
. INORGANIC SILTS, MICACEOUS
S e ‘ ‘ ‘ ‘ MH | oR DIATOMACEOUS SILTY
SIEVE | | SOILS
SILTS LIQUID LIMIT [l CH INORGANIC CLAYS OF HIGH
AND GREATERTHANSO [ 7/ / PLASTICITY
CLAYS V4 /|
l l
OH ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | JEATUMUS, SWAMP SOILS
CONTENTS

and dro

drill rig.

S]] [*=|m=

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch 1.D. split barrel

Shelby tube

Piston
Direct-Push
Bulk or grab

Continuous Coring

p.

Standard Penetration Test (SPT)

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted). See exploration log for hammer weight

A "P" indicates sampler pushed using the weight of the

A "WOH" indicates sampler pushed using the weight of
the hammer.

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
GRAPH |LETTER DESCRIPTIONS
AC Asphalt Concrete
NN
PN
NN eC | Cement Concrete
RZA
Crushed Rock/
CR Quarry Spalls
Topsoil/
Forest Duff/Sod

Groundwater Contact

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

g i

Graphic Logq Contact

Distinct contact between soil strata

Approximate contact between soil
strata

Material Description Contact

Contact between geologic units

Contact between soil of the same
geologic unit

Laboratory / Field Tests

%F Percent fines

%G Percent gravel

AL Atterberg limits

CA Chemical analysis

CP Laboratory compaction test

CS Consolidation test

DS Direct shear

HA Hydrometer analysis

MC Moisture content

MD Moisture content and dry density
ocC Organic content

PM Permeability or hydraulic conductivity

PI Plasticity index

PP Pocket penetrometer
PPM Parts per million
SA Sieve analysis
X Triaxial compression
uc Unconfined compression
VS Vane shear
Sheen Classification
NS No Visible Sheen
SS Slight Sheen
MS Moderate Sheen
HS Heavy Sheen
NT Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions. Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS

\.

GEDEMGINEEHS_‘/:)

FIGURE A-1

Rev. 02/16




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

7

Start End Total Logged ByGRL/HM i Gravity Environmental, Drilling 5
Drilled 10/14/2015 10/14/2015 | Depth (ft) Checked By Driller || ¢ Method Vibracore
Mudline Elevation (ft) -5.89 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X) 1239695.34 System NADS3 (f Groundwater
h eet) Depth to
Northing (Y) 639367.68 Datum Date Measured Water (ft) Elevation (ft)
Notes: Water surface elevation 4.51 ft (NAVD88)
\ 7
-
FIELD DATA
B < > o c
S 2| 31518 § |g|8] ¢ MATERIAL o E REMARKS
§ € |- 5| 1|3 do [dl2 & DESCRIPTION S8
T g |23 2|8 2 |&|5| 53 s |95
s Bl 8|35 HE |5|g| 28 2188
w Q |[E x| @m |6 o~ [E]O0] 0O » |I>
R 0 72 SSTSCUT TTI[ s Black silty fine to medium sand with pockets of Live clams at surface
| silt from O to 6 feet (loose)
1 Trace wood fibers from 0 to 2 feet
SSI-5C-01 ? NS | 89
DUP-01 |
B T IR |" 2- by 2-inch wood chunk I
| Glass
' R NS | 4.0 H,S odor
T [~ ssl-sc-01 | N ]
i ‘ 24 | Wood chunk
: NS |202.7 Slight H,S odor
. 1} | Glass ,
R 1- by 1-foot clear plastic NS | 20.6 H,S odor
N T [~ ssl-sc-01 : N ]
— ‘ 4-6 |
. NS | 24.6
| Angular and rounded coarse gravel
IR Glass and degraded tar paper
5— RN | Multiple glass fragments _]
? NS | 157 H,S odor
I Glass
OJ GM Black silty coarse gravel (dense) (possible
native)
Shell fragment
Note: Please see Figure A-1 for explanation of symbols
\ 7
4 )
Log of Boring SSI-SC-01
r Project: R.G. Haley Site
G ED E N G | N E E RS Project Location: Bellingham, Washington
’ Figure A-2

Project Number:  0356-114-06

Sheet10f1 )




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

r

Start

End Total Logged By GRL i Gravity Environmental, Drilling .
Drilled 10/14/2015 10/14/2015 | Depth (ft) Checked By Driller |) ¢ Method Vibracore
Mudline Elevation (ft) -3.09 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X) 1239788.45 System Groundwater
Northing (Y) 639426.59 Datum NADS3 (feet) Date Measured \?Veaptg:'t((f)tl Elevation (ft)
Notes: Water surface elevation 4.51 ft (NAVD88)
\ 7
-
FIELD DATA
= = £ —
£ 5| 3lsla § |28 ¢ MATERIAL o REMARKS
s 2 5l &3 do |3 8 DESCRIPTION gs
T £ (23| 2|8 95 |s|s5| g7 s | 2%
s Bl 8|35 HE |5|g| 28 2188
w Q |[E x| @m |6 o~ [E]O0] 0O » |I>
0 96 bb"ob_‘sz WD Brown wood with trace silt (loose)
§ 100% wood content (degraded, processed
lumber, some fibers)
/7 SS [104.8 H,S odor
I § 7 i 1
%
NS | 15.6 H,S odor
B3 ' SM Dark gray silty fine to medium sand with trace
i v wood (loose) i
‘ SS"ZS_‘?'OS Trace wood fibers, possible roots
SS | 3.2 H,S odor
§ m GP Fine to coarse gravel
WD Tan wood (medium dense)
100% wood content (sawdust, fragments up to
2-inches long)
7%
SS |389.6 H,S odor
- V 7
T [~ Ssl-sc-03 4 N ]
\ 46
7
SSI-SC-03 SS 1253 H,S odor
DUP-02
Z
B 5] B i
%
/7 NS | 40.8 H,S odor
i T J* SSI-SC-03 V, - .
| s |2
V4
// SS | 90.6 H,S odor
| /7
%
o sP Black fine to medium sand with wood (medium
dense) (possible native)
25 to 50% wood content (sawdust, fragments SS (1155 H,S odor
B up to 2-inches long)
Note: Please see Figure A-1 for explanation of symbols
\ 7
4 )
Log of Boring SSI-SC-03
r Project: R.G. Haley Site
G ED E N G | N E E RS Project Location: Bellingham, Washington
’ Figure A-3

Project Number:  0356-114-06

Sheet10f1 )




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

7

Start

>50% shell hash at 3.75 feet

Note: Please see Figure A-1 for explanation of symbols

End Total Logged BYCVD/PDR i Gravity Environmental, Drilling .
Drilled 10/15/2015 10/15/2015 | Depth (ft) Checked By Driller || ¢ Method Vibracore
Mudline Elevation (ft) 0.41 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X 1240482.54 System Groundwater
Northir?g( (\)() 639785.46 Datum NADSS3 (feet) Depth to
. Date Measured Water (ft) Elevation (ft)
Notes: Water surface elevation 7.31 ft (NAVD88)
\ 7
-
FIELD DATA
7 z . o .
Q@ —_ = £ =| @ <]
£ 5| 3lsla § |28 ¢ MATERIAL o REMARKS
s 2 5l &3 do |3 8 DESCRIPTION gs
s < |2 3| ¢ |8 dE |[5|5| 2@ c | 8T
s sl g 3|3 E% |S|E| 2% g (%8
b o |E¢|a |8 daF |Z|lo| 6o & |3
0 48 bb"ob_‘zfu“ i SM Black silty fine sand with debris (shell Shell fragments
fragments, occasional glass fragments)
o (soft)
SSI-SC-04 NS | <1
DUP-03
SwW Black fine sand with trace silt (dense)
T B | NS | 64.6 No wood, no biological material
T 7( SSISC-04 GP Black fine to coarse gravel with sand and NS | 1.5 No wood, no biological material
) L occasional glass fragments (dense)
o]
o NS | 27.6 Moderate H,S odor
o]
o]
7] o I | NS | 57.2 Slight H,S odor
o
SM Gray silty fine to medium sand (dense) NS | 324 Slight H,S odor
<25% wood fibers
Grades to black, loose
<25% degraded wood chunks SS | 60.1 Moderate H,S odor

Log of Boring SSI-SC-04

GEOENGINEERS /7/

Project:
Project Location:

Project Number:  0356-114-06

R.G. Haley Site
Bellingham, Washington

Figure A-4
Sheet 1 of 1

7




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

7

Start

End Total Logged B\GRL/PDR i Gravity Environmental, Drilling .
Drilled 10/15/2015 10/15/2015 | Depth (ft) Checked By Driller || ¢ Method Vibracore
Mudline Elevation (ft) -3.49 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X) 1240432.94 System Groundwater
Northing (Y) 639831.19 Datum NADS3 (feet) Date Measured \?Veaptg:'t((f)tl Elevation (ft)
Notes: Water surface elevation 6.01 ft (NAVD88)
\ 7
-
FIELD DATA
B < > o c
o) — = gl —
£ 5| 3lsla § |28 ¢ MATERIAL o REMARKS
s 2 5l &3 do |3 8 DESCRIPTION gs
T g |23 2|8 2 |&|5| 53 s |95
s & 1gg| 3|3 BB |Z|g| 28 2188
w Q |[E x| @m |6 o~ [E]O0] 0O » |I>
0 72 SSFSCTo T[T sm Brown silty fine sand (medium dense) Trace shell fragments
<25% milled wood chunks
L SS | 67.6
ML Brown silt with wood (soft) Trace shell fragments
| © <25% wood chips
' SS | 66.9 H,S odor
T [~ Ssl-sc-05 N ]
\ 2-4
WD Brown wood with trace silt (soft) NS | 94.8 H,S odor
R § >50% sawdust
Trace shell fragments
/7
v,
ML Gray silt with trace wood (soft)
- H,S odor
SS | 998 No vegetation, r210 biological material
T [~ Ssl-sc-05 N ]
\ 46
NS | 32.8 H,S odor
5—] | ]
B NS | 49.1 H,S odor
7 [~ Ssl-sc-05 B 7]
\ 6-8
NS |147.2 H,S odor
N
B WD Brown wood with trace silt (soft)
100% wood content at top of sample, grading to
n /7 | 25% to 50% i
i PEAT Gray peat with sand (medium stiff) SS | 77.7 H,S odor
Degrading wood with barnacles
Note: Please see Figure A-1 for explanation of symbols
\ 7
4 )
Log of Boring SSI-SC-05
Project: R.G. Haley Site
G ED E N G | N E E RS f Project Location: Bellingham, Washington ,
i Figure A-5
L Project Number:  0356-114-06 Sheet1of 1




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

7

Start

End Total Logged B\GRL/PDR i Gravity Environmental, Drilling .
Drilled 10/13/2015 10/13/2015 | Depth (ft) Checked By Driller || ¢ Method Vibracore
Mudline Elevation (ft) -2.79 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X 1240514.26 System Groundwater
Northir?g( (\)() 6399644 Datum NADSS3 (feet) Depth to
. Date Measured Water (ft) Elevation (ft)
Notes: Water surface elevation 4.01 ft (NAVD88)
\ 7
-
FIELD DATA
B < > 9 c
Q@ —_ = £ =| @ <]
£ 5| 3lsla § |28 ¢ MATERIAL o REMARKS
s 2 5l &3 do |3 8 DESCRIPTION gs
T s |8 3| ¢ | de |55 2% c | 8T
> a |5 o = 2 1=k 2 2 3@ & |28t
k) o |2 5 o S o O S| = = © 2|35
w Q |[E x| @m |6 o~ [E]O0] 0O » |I>
0 72 SSISCT SP Dark gray fine to medium sand with trace silt Live shellfish
S (loose)
Trace fine roots
ML Gray sandy silt (medium stiff)
T B I NsS |17
Trace non-weathered wood, cut sides/faces SS [126.9 H,S odor
T 7( SSI-SC-06 B | ss |1204 H,S odor
B3 2-4
Becomes graded with sawdust layer (up to 2
inches thick) from 2.5 to 4 feet
25% to 50% wood content
7] I ] Clam shell fragments
SS | 92.0 H,S odor
_ 7( SSISC-08 |~ Becomes graded with trace sawdust | Ns | 540
- <25% wood content
1/2 cm sawdust layer
5—] | ]
NS | 7.0 H,S odor
T L Ssksc-06 B I NS |12
| 6-7
Gray silt (soft)
No vegetation, no biological material
NS | <1

Note: Please see Figure A-1 for explanation of symbols

Log of Boring SSI-SC-06

GEOENGINEERS /7/

Project:
Project Location:
Project Number:

R.G. Haley Site

0356-114-06

Bellingham, Washington

Figure A-6
Sheet10f1 )




8_ENVIRONMENTAL_STANDARD

Seattle: Date:5/16/16 Path:W:\PROJECTS\0\0356114\06\GINT\035611406 HALEY.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GE!

7

Start End Total Logged BYGRL/PDR i Gravity Environmental, Drilling 5
Drilled 10/13/2015 10/13/2015 | Depth (ft) Checked By Driller || ¢ Method Vibracore
Mudline Elevation (ft) -3.29 Hammer Drilling
Vertical Datum NAVDS88 Data Equipment
Easting (X) 1240430.59 System NADS3 (f Groundwater
h eet) Depth to
Northing (Y) 640152.61 Datum Date Measured Water (ft) Elevation (ft)
Notes: Water surface elevation 4.91 ft (NAVD88)
\ 7
-
FIELD DATA
S 2| 31518 § |g|8] ¢ MATERIAL o E REMARKS
§ € |- 5| 1|3 do [dl2 & DESCRIPTION S8
T £ (23| 2|8 95 |s|s5| g7 s | 2%
s Bl 8|35 HE |5|g| 28 2188
w Q |[E x| @m |6 o~ [E]O0] 0O » |I>
0 86.5 bb"ob_‘zfu’ i SM Gray silty fine sand (loose) Trace shell fragments
>50% wood content, top 3 inches with
milled wood
SSI-SC-07 NS | 60.0 H,S odor
| DUP-04
NS [101.6 H,S odor
| ©
] 7( Ssise-07 100% wood content ]
NS |274.3 H,S odor
WD Brown degraded wood (loose)
. //7 - i
NS [140.5 H,S odor
7
y 7
T [~ ssl-sc-07 N ]
\ 46
7
Becomes graded with silt NS | 93.0 H,S odor
- //7 >50% wood content
5—] | ]
¥
ML Brown silt with wood (soft)
<25% wood content
SS | 715 H,S odor
7 [~ ssl-sc-07 B 7]
\ 6-8
S SM Gray silty fine sand with trace wood (medium NS | 235 H,S odor
- dense)
Trace wood
NS | 6.9 H,S odor
Note: Please see Figure A-1 for explanation of symbols
\ S
4 1
Log of Boring SSI-SC-07
Project: R.G. Haley Site
G ED E N G | N E E RS f : f Project Location: Bellingham, Washington Fi AT
igure A-

Project Number:  0356-114-06

Sheet10f1 )




A.4 Pine Street Beach
Field Forms - 2016



Il_ﬂllHEHTﬂﬂﬂE Lnn:_PhE.-:_ﬁg-Ql _{Core Lozation)
WMuiine Dy Datur: | Conimoton Barnpin Meathad: | sampung Bqugment:
|~ 0.4 FF AMNER | Ay GRAD TRowE |, LﬁFwG
Coorintes; Datiiid | Tuba Langik; DI a) 5 Logied by: Chackid by |
= Ponstrton opts 2 ¥ ph || Tuon aers AV e |
[~ Tiopivs 1o st 1710 Toot mlm
[ & E ke mwmw tﬂlnmm g g g i b
s P Uy, gl siea, siratifcation, density, allght, moderata, bk ' Bl )
18 | o8l 1 1 13 . g f | i, o SR80
g A - i -
e 5 A F-C Sand ot Lcshole ciang.
— qf"ﬂ' %HM =] a8 dn__n'ntmd... O
— ; T4 an i — =
e '1* —Cfuet +a molst) e Kbl B . I
o .%&._.&rmlhm browan | =
— ﬁ.-“"' —to. tan_m celoc, <] [AETa)n unn'"w' G = e,
e lg.:’b . — o
: ) qb@. al ) ==
¥4 I 7 Y T LR
:/// 2 " SR—
3 e =
i
4 - p ~ — e
b = —
7 | B -
b =
0 — - -
GE : h-w_'szE,J_L&_ Sample Start Time: 2le0 End Ti Lles
oEna "EEHEQ Projoct: R.0. Halay Supplomental Sadiment investigation e
Project Location: Bellingham, WA Project Ho: 0388-114-00




SEDIMENT CORE LOG:

Vo -sc-0o

(Core Location)

Mudline Elev: Datum: Contractor: Sample Method: Sampling Equipment:
Fary _
~ 0.44.Jt A 88 RowsL & SPosn)
Coordinates: Datum: Tube Length: 0oD/ID: Logged by: Checked by:
Penetration Depth: 2 t B M L_ Tube Material: C b

Depths to nearest 1/10 foot

Vegetation/Biological Material-

GEOENGINEERS /j

Project Location: Bellingham, WA

=~ & Material/Lithology Description P]_D{ Sheen/ include type (sawdust, fibers, bark,
o > g B . . S ification. densi Staining (none, chips, chunks, twigs, lumber, etc.)
3. 5| 58| 25l £3 (color, material type, grain size, siratification, density, slight, moderate, and amount of wood debris, by
® 3 28l & g Eg| 8¢ debris, etc.) eaq\?Q B"( volume (none, <25%, 25-50%,
e8| SE|l Ex| 65| O& U0 lo“ a >50%)
........... J =2 (EANA = L. L0mn [79] 3 . \
0 \ Cog T-C band w/ Acouel] no_broto,
........... ° she. hark , afand gments [<1 (A5 Tan] go  wiaad
.......... L and.. ozl _Famament’s
Qba / FA)@‘\‘I\ v
S ey
1 ......... [rosremm e
......... 0 2lacke. feom sand . 0cC graoel no ot
............ X troce <hell hash, bork < nNs g0 | noo w0l
— Pt frog ments  (wel)
%5\4 J \ J ‘
9 g Slghlil- odor of so/0ur,
; / L 4\ [ LA ot W AT A Vi / / L], 7 /)
/ / LNV = CAFLURRK G HAN / 1/ ] /) ] /
! N 3 ! 7
3 ~~~~~~~
4 .........
5 ..........
6 ............
8 .........
9 .
Date: Z‘Z ' B Z A Sample Start Time: 2210 End Time: 2215

Project: R.G. Haley Supplemental Sediment Investigation
Project No: 0356-114-06




05}2’; TPl &N

SEDIMENT CORE LOG: (Core Location)
Mudiine Elev: Datum: Contractor: Sample Method: Sampling Equipment:
M~ O34 fFL ANIb 88 TRoSEL & SPoon)
Coordinates: Datum: Tube Length: 0oD/ID: Logged by: Checked by:
Penetration Depth: 2i B Tube Material: w

GEOENGINEER@

Depths to nearest 1/10 foot Vegetation/Biological Material~
al & Material/Lithology Description SSP{SQ?EQ/ inglude tg'pe k(sawdust,l ﬁbirs, b?ri;,
o = ® . . e e . ning (none, chips, chunks, twigs, lumber, etc.
3 - § B §‘ ° T'é % 3 (colt_)r, material type, griln s:z;a, stratification, density, slight, moderate, and amount of wood debris, by
5 E @ 5 :2: g, £ 5 38 ebris, etc.) hea / a( volume (none, <25%, 25-50%,
£8 | 8% =5 85 o0 ‘ W s/ -50%
o _ \ Brow 10 ¢ o T-C Som w/
] 0 ol alo Fro meatsS 21 [0S (o | Ao et
% 7% Y 7
— 5@’0 _W-Mgmfmﬂ snd_shell 0O._» oem;}
- & s [ mietr)
¢ { =
1 J—
] a1 Sear
_ 5 Z N5 D] no_bio ta
) 0 e (00,
5 ‘
— Q D{p
2 - .
_— / DAL N o N TS 2 U= WP W N ol A7 7 a4 /
NOTOT AVCUKTIT 1O /1 / / a4 / /
"""" ' (2 [ * [
3 p—
4 pos—
5 PR
6 pos—
7 po—
8 JR—
9 .....
Date: __ 2. Sample Start Time: 2/40 End Time: _ 24 K

Project: R.G. Haley Supplemental Sediment Investigation
Project Location: Bellingham, WA

Project No: 0356-114-06




SEDIMENT CORE LOG: @5?’5 - 5¢C - O]

(Core Location)

Mudline Elev: Datum: Contractor: Sample Method: Sampling Equipment:

~ 0. BY- 1 Nalb BB TRowEL & SPoon)

Coordinates: Datum: Tube Length: OD/ID: Logged by: Checked by:
Penetration Depth: Tube Material: 2’ BM L < 0

Depths to nearest 1/10 foot

Vegetation/Biological Material—

GEOENGINEER@

Project Location: Bellingham, WA

Project: R.G. Haley Supplemental Sediment Investigation
Project No: 0356-114-06

-] & Material/Lithology Description PID/Sheen/ include type (sawdust, fibers, bark,
® = 8% i ial b in size. siratification. densit Staining (none, chips, chunks, twigs, lumber, etc.)
3 _ 5| 58 23 £3 (color, material type, grzn? size, stratification, density, slight, moderate, and amount of wood debris, by
TE | 28 88| £ 2§ ebris, etc.) heavy) (| - volume (none, <25%, 25-50%,
28 | SE| 22| FE| o5 D AM‘Z’\/@” >50%)

o . PBasnLn_ 1o amw_J3-C

......... a0 band. @«‘Jaw@ll glonsy ., 121 NS WDl Ao bhioten
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B.1 Supplemental Sediment Investigation
Surface - 2015
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B.2 Supplemental Sediment Investigation
Suburface - 2015
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B.3 Pine Street Beach
Surface - 2016
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APPENDIX C
Data Validation Reports



APPENDIX C
DATA VALIDATION SUMMARY

Chemical

Data validation of all sediment data derived from the SSI was performed primarily by GeoEngineers, Inc.
(GeoEngineers). However, a set of three sample delivery groups (SDGs) for dioxins/furans collect in 2015
were validated by EcoChem, Inc. Data validation was conducted on all data points originating from the
laboratory analytical program activities. As prescribed by this program, the Data Quality Objectives (DQO)
established in the SAP were used to assess precision, accuracy, representativeness, completeness, and
comparability parameters. Accuracy for all SSI samples was acceptable, as demonstrated by the laboratory
control sample and matrix spike and matrix spike duplicate (MS/MSD) percent recovery values. Precision
was acceptable, as demonstrated by the MS/MSD and laboratory duplicate relative percent difference
(RPD) values, or absolute difference values when appropriate. Laboratory representativeness was
acceptable as the correct laboratory methods and sample holding times were met. The laboratory
completeness goal of 90 percent was fulfilled, as all of the data points were considered valid after the
validation process. Comparability of sampling methods and laboratory methods for this data set relative to
previously collected RI data were deemed acceptable and appropriate.

The U.S. Environmental Protection Agency (EPA) defines the requirements for various levels of validation.
Validation was conducted in accordance with EPA’s Contract Laboratory Program National Functional
Guidelines for organics (EPA 2008) and dioxins/furans (EPA 2011). An EPA-defined Stage 2B validation
was conducted on 100 percent of the data points. An EPA-defined Stage 4 level validation was conducted
on the largest SDG, or 10 percent of the data points. No internal laboratory transcription errors were found
through the validation process and all data points were deemed acceptable for their intended use. More
detailed descriptions of the qualified data points are available in Attachments C-1 and C-2.

Biological

Bioassay test results were validated by reviewing protocol, test conditions and parameters, results of the
reference toxicity test, control and reference performance, and checking endpoint calculations provided in
Ramboll’'s bioassay report (Appendix E). Tests were performed according to protocol, with a few minor
exceptions. Temperature and salinity were slightly elevated in the amphipod bioassay (the maximum test
temperature was 16.5°versus a maximum 16°as called for in the protocol; a test salinity maximum was
30 parts per thousand (ppt) versus 29 ppt as an upper limit in the protocol). The polychaete bioassay also
experienced salinities greater than the upper limit (29 ppt) specified in the protocol (salinity on one or more
days was measured at 31 ppt or 32 ppt in all samples). These minor deviations did not adversely affect the
performance of these two bioassays, as demonstrated by the control, reference and test responses.

Reference toxicity tests were within the ranges reported by the lab during prior tests, indicating that test
organisms were of similar sensitivity as previously tested batches of organisms. Control and reference test
results for all bioassays were within the limits required for use in endpoint calculations and evaluations. A
subset (approximately 10 percent) of endpoints were recalculated; no errors were discovered. Bioassay
results were suitable for site-specific decisions regarding risks to the benthic community and site cleanup.
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Data Validation Report

Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, Washington 98101, Telephone: 206.728.2674, Fax: 206.728.2732 www.geoengineers.com

To: RG Haley Supplemental Investigation and Revised RI
File: 00356-114-06
Date: January 8, 2018

This report documents the results of a U.S. Environmental Protection Agency (EPA)-defined Stage 2B and
Stage 4 data validation (EPA Document 540-R-08-005; EPA 2009) of analytical data from the analyses of
sediment samples and the associated laboratory and field quality control (QC) samples collected as part
of the 2015 RG Haley Supplemental Sediment Investigation sampling event, located in Bellingham Bay.

This sampling event involved taking sediment cores from Bellingham Bay and dividing each core into
representative depths that would characterize the extent of contamination in the Bay. Each core depth
was documented in a chain-of-custody (COC) and sent to a laboratory for storage and/or analysis in the
form of labeled sample containers, along with the COC requesting specific analysis by the laboratory (First
Round Analyses). Some samples were requested to be immediately archived, or stored at -20 degrees
Celcius in a freezer, until further analytical requests could be made by GeoEngineers. These archived
requests (Second and Third Round Analyses) would be based on site information to be obtained from the
First Round Analyses data set.

The validation of the analytical suites that involve High Resolution/Mass Spectrometry (dioxins/furans by
Method 1613B) in the First Round Analyses as the validation of this analytic method was performed by a
third party validator. The findings of this validation are reported in a separate memo prepared by
EcoChem, Inc. (Attachment C-2). However, any validation of Method 1613B of the Second and Third
Round Analyses are included in this memo.

Also included in this memo are three sediment samples that were collected by Landau Associates
(labeled in Table 1-A).

OBJECTIVE AND QUALITY CONTROL ELEMENTS

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with the EPA Contract
Laboratory Program National Functional Guidelines for Superfund Organic Methods Data Review
(EPA, 2008), the National Functional Guidelines for Inorganic Superfund Data Review (EPA 2014), and
the EPA Contract Laboratory Program National Functional Guidelines for Chlorinated Dioxin/Furan Data
Review (EPA, 2011) in order to determine if the laboratory analytical results meet the project specific
objectives and are usable for their intended purpose. Data usability was assessed by evaluating if:

m The samples were analyzed using well-defined and acceptable methods that provide reporting
limits below applicable regulatory criteria;

m The precision and accuracy of the data are well-defined and sufficient to provide defensible data;
and

m The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet
acceptable industry practices and standards.
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In accordance with the Quality Assurance Project Plan (Appendix B of the Final Work Plan, Supplemental
Sediment Investigation; GeoEngineers, 2015), the data validation included review of the following QC
elements:

m Data Package Completeness

m Chain-of-Custody Documentation

m Holding Times and Sample Preservation

B Surrogate Recoveries

m Method Blanks

m Laboratory Control Samples (LCS)

m Field Duplicates

m Initial Calibrations (ICALs)

m Continuing Calibrations (CCALSs)

m Miscellaneous

B Reporting Limits

VALIDATED SAMPLE DELIVERY GROUPS
Data validation included review of the sample delivery groups (SDGs) listed below in Table 1-A.

TABLE 1-A: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS
Primary SDG Samples Validated

AHU9 CL-SG-3_0-0.33 and CL-SG-4_0-0.33
(Samples were collected by Landau Associates for dioxins/furans only)

AKF6 CL-SG-1_0-0.33
(Samples were collected by Landau Associates for dioxins/furans only)
AOL1 SSI-SS-05_0-0.39, SSI-SS-06_0-0.39, SSI-SS-07_0-0.39, SSI-SS-08_0-0.39,
(Level 4 validation) SSI-SS-09_0-0.39, SSI-SS-10_0-0.39, SSI-SS-11_0-0.39, SSI-SS-12_0-0.39,
Rinseate-151012

AOM9 SSI-SC-05_0-2, SSI-SC-05_2-4, SSI-SC-06_0-2, SSI-SC-06_2-4, SSI-SC-07_0-2,
SSI-SC-DUP-04, SSI-SC-07_2-4, and Rinsate_151013

AOR4 SSI-SC-01_0-2, SSI-SC-DUP-01, SSI-SC-01_2-4, SSI-SC-03_0-2, SSI-SC-03_2-4, and
Rinseate-151014

AOS3 SSI-SS-01_0-0.39, SSI-SS-DUP-03, SSI-SS-03_0-0.39, SSI-SC-04_0-2, SSI-SC-DUP-03,
and SSI-SC-04_2-4

AOS6 SSI-SS-02_0-0.39 and SSI-SS-04_0-0.39

AUJ6 SSI-SC-05_4-6, SSI-SC-06_4-6, and SSI-SC-06_4-6

AWMS5 SSI-SS-09_0-0.39 (Pentachlorophenol ONLY)
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Primary SDG Samples Validated

AWJ5 PSB-SC-01_0-1, PSB-SC-02_0-1, PSB-SC-02_1-2, PSB-SC-03_0-1, PSB-SC-03_1-2,
and PSB-SC-04_0-1

9350 SSI-SS-14_0-0.39, SSI-SS-15_0-0.39, and SSI-SS-16_0-0.39

9351 SSI-SS-08_0-0.39, SSI-SS-10_0-0.39, SSI-SS-11_0-0.39, SSI-SS-12_0-0.39

(Level 4 Validation) (Validated by EcoChem)

9353 SSI-SC-05_4-6, SSI-SC-06_4-6, and SSI-SC-07_4-6
(Validated by GeoEngineers)
SSI-SC-03_0-2, SSI-SC-03_2-4, SSI-SC-05_0-2, SSI-SC-05_2-4, SSI-SC-06_0-2,
SSI-SC-06_2-4, SSI-SC-07_0-2, SSI-SC-07_2-4, and SSI-SC-DUP-04
(Validated by EcoChem)

9354 SSI-SC-01_0-2, SSI-SC-01_2-4, SSI-SC-04_0-2, SSI-SC-04_2-4, SSI-SC-DUP-01,
SSI-SC-DUP-03
(Validated by EcoChem)

9571 SSI-SS-02_0-0.39

9648 PSB-SC-01_0-1, PSB-SC-02_0-1, PSB-SC-02_1-2, PSB-SC-03_0-1, PSB-SC-03_1-2,

and PSB-SC-04_0-1

CHEMICAL ANALYSIS PERFORMED

Analytical Resources, Inc. (ARI), located in Tukwila, Washington, performed laboratory analysis on the
sediment samples using one or more of the following methods:

m Total solids by Standard Method 2540G

m Total organic carbon by SWO060M

m Total petroleum hydrocarbons by NWTPH-Dx (Silica Gel treated)

m  Semivolatile organic compounds (SVOCs) by Method SW8270D

m Polycyclic aromatic hydrocarbons (PAHs) and four other selected semivolatiles (PAHs) by Method
SW8270-SIM

m Pentachlorophenol by Method SW8041 (SW8270-SIM with clean-up if matrix interference was
encountered)

m Tetra through octa-chlorinated dioxins and furans by Method 1613B

Frontier Analytical Laboratory (Frontier) located in EI Dorado Hills, California, performed laboratory
analysis on the sediment samples using the following methods:

m Tetra through octa-chlorinated dioxins and furans by Method 1613B

The following Sample Delivery Groups (SDGs) were validated by EcoChem, Inc. in Seattle, Washington.
The validation report/memo is provided as an attachment to Appendix C of the data report.
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TABLE 1-B: SUMMARY OF SUB-CONTRACTED VALIDATION SAMPLE DELIVERY GROUPS

Primary SDG Samples Validated

9351 SSI-SS-08_0-0.39, SSI-SS-10_0-0.39, SSI-SS-11_0-0.39, and SSI-SS-12_0-0.39

9353 SSI-SC-03_0-2, SSI-SC-03_2-4, SSI-SC-05_0-2 , SSI-SC-05_2-4, SSI-SC-06_0-2, SSI-SC-
06_2-4, SSI-SC-07_0-2, SSI-SC-07_2-4, and SSI-SC-DUP-04

9354 SSI-SC-01_0-2, SSI-SC-01_2-4, SSI-SC-04_0-2, SSI-SC-04_2-4, SSI-SC-DUP-01, and

SSI-SC-DUP-03

DATA VALIDATION SUMMARY

The results for each of the QC elements are summarized below.

Data Package Completeness

ARI provided the required deliverables for data validation according to the National Functional Guidelines.
The laboratory followed adequate corrective action processes and identified anomalies were discussed in
the relevant laboratory case narrative.

Chain-of-Custody Documentation

Chain-of-custody (COC) forms were originally filled out by GeoEngineers or Landau Associates and were
provided with the laboratory analytical reports in the same data package along with pertinent email
communications. The COCs were accurate, appropriately signed, and complete when submitted to the
lab.

All samples were archived at the laboratory upon receipt.

Holding Times and Sample Preservation

The sample holding time is defined as the time that elapses between sample collection and sample
analysis. Maximum holding time criteria exist for each analysis to help ensure that the analyte
concentrations found at the time of analysis reflect the concentration present at the time of sample
collection. Established holding times were met for all chemical analyses. The sample coolers arrived at
the laboratory at the appropriate temperatures of between 2 and 6°C, with the exceptions below:

SDG AOM9: One out of six sample coolers was recieved by the laboratory with a temperature reading of
7.2°C. As the sample coolers were received on the same day as they were sent from GeoEngineers, no
action was taken for this outlier.

Upon arrival at both laboratories, each sediment sample was stored in a freezer at -20°C in case any
would be requested for analysis after a first-round assessment was completed by GeoEngineers and
Ecology.

Surrogate/Labeled Compound Recoveries

A surrogate or a labeled compound is a compound that is chemically similar to the organic analytes of
interest, but unlikely to be found in any environmental sample. Surrogates are used for organic analyses
and are added to all samples, standards, and blanks to serve as an accuracy and specificity check of
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each analysis. The surrogates are added to the samples at a known concentration and percent recoveries
are calculated following analysis. All surrogate percent recoveries for field samples were within the
laboratory control limits, with the following exceptions:

SDG AOL1: (SIM-PAHs) The %R value for d10-2-methylnapthalene was less than the control limit in
Sample SSI-SS-09_0-0.39. The positive results and reporting limits for all analytes in this sample were
qualifited as estimated (J/UJ) in this sample.

SDG AOR4: (Pentachlorophenol) The %R value for 2,4,6-tribromophenol was greater than the control limit
in Sample SSI-SC-DUP-01. The positive result for this analyte in this sample was qualified as estimated (J)
in this sample.

SDG AUJ6: (SIM-PAHs) The %R values for d10O-fluoranthene, d10-2-methylnephthalene, and
d14-debenzo(a,h)anthracene were less than the control limits in the matrix spike sample SSI-SC-06_4-6.
No action is required for individual QC samples unless the data indicates the presence of a systemic
outlier.

Method and Equipment Rinsate Blanks

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce
measurable concentrations of the analytes of interest. A method blank was analyzed with each batch of
samples, at a frequency of 1 per 20 samples. For all sample batches, method blanks for all applicable
methods were analyzed at the required frequency. None of the analytes of interest were detected above
the reporting limits in any of the method blanks.

SDG AHU9: (Dioxins/Furans) There was a positive result, which was greater than 3x the reporting limit, for
OCDD in the method blank extracted on 6/18/15 (Lab Sample ID: MB-061815). The associated field
samples exhibited positive results for this analyte. However, in each case the sample concentrations
were greater than 10x the amount found in the blank. Also, there were positive results for
1,2,3,4,6,7,8-HPCDD, and 1,2,3,4,6,7,8-HPCDF (less than the reporting limit) in this same method blank.
The associated field samples exhibited positive results for these analytes. However, in each case the
sample concentrations were greater than 5x the amount found in the blank.

According to the guidelines above, no qualifications were required for these trace amounts in the blank.

SDG AKF6: (Dioxins/Furans) There was a positive result, which was less than 3x the reporting limit, for
OCDD in the method blank extracted on 8/10/15 (Lab Sample ID: MB-081015). The associated field
sample exhibited a positive result for this analyte. However, in this case the sample concentration was
greater than 10x the amount found in the blank and greater than 3x the reporting limit. Also, there was a
positive result for 1,2,3,4,7,8,9-HPCDF which was less than the reporting limit in this same method blank.
The associated field sample exhibited a positive result for these analyte; however, the sample
concentration was greater than 10x the amount found in the blank and greater than the reporting limit.

According to the guidelines above, no qualifications were required for these trace amounts in the blank.

SDG AOL1: (SVOCs) There was a positive result for diethylphthalate in the method blank extracted on
10/21/15 (Lab Sample ID: MB-102115). The associated field samples exhibited positive results which
were less than 10x the amount found in the method blank. The positive results for diethylphthalate were
qualified (U) as not-detected in the following samples: SSI-SS-05_0-0.39, SSI-SS-06_0-0.39, and
SSI-SS-07_0-0.39.
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SDG A0S3, A0S6: (SVOCs) There was a positive result for diethylphthalate in the method blank extracted
on 10/23/15 (Lab Sample ID: MB-102315). The associated field samples exhibited positive results which
were less than 10x the amount found in the method blank. The positive results for diethylphthalate were
qualified (U) as not-detected in the following samples: SSI-SS-03_0-0.39, SSI-SS-01_0-0.39,
SSI-SS-DUP-3, SSI-SS-02_0-0.39, and SSI-SS-04_0-0.39.

Equipment rinsate blanks were collected at the site in order to ensure that the equipment used in the
sampling procedures do not cross contaminate other samples with concentrations of the analytes of
interest. EQuipment Rinsate blanks were collected at a frequency of once per day of field sampling.

There were four equipment rinsate blanks collected for this sampling event: Rinseate-151012,
Rinsate-151013, Rinseate-151014, and Rinsate-151015. None of the analytes of interest were detected
above the reporting limits in any of blanks, with the exceptions below:

(Dioxins/Furans): The four equipment blanks and the field samples were analyzed at two separate
laboratories. The equipment blanks were analyzed at ARI, whereas the entire set of field samples (both
surface and subsurface) were analyzed at Frontier Analytical. In the validation process, each equipment
blank was first assessed for method blank contamination, in order to determine which potential
contaminants were attributable to the laboratory, and which contaminants originated at the site. After this
initial assessment was concluded, each only the equipment blank collected on October 14, 2015
(Rinsate-151015 above) was shown to contain trace amounts of Dioxin/Furan contamination generally
below the reporting limits of the blank. As the associated field sample concentrations were higher than
10x the amount found in the equipment blank, no further qualifiers were applied.

Matrix Spikes/Matrix Spike Duplicates

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a
particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the
associated batch, known as the parent sample. One aliquot of the sample is analyzed in the normal
manner and then a second aliquot of the sample is spiked with a known amount of analyte concentration
and analyzed. From these analyses, a percent recovery (%R) is calculated. Matrix spike duplicate (MSD)
analyses are generally performed for organic analyses as a precision check and analyzed in the same
sequence as a matrix spike. Using the result values from the MS and MSD, the relative percent difference
(RPD) is calculated. The %R control limits for MS and MSD analyses are specified in the laboratory
documents, as are the RPD control limits for MS/MSD sample sets.

For inorganic organic methods, the matrix spike is followed by a post-digestion spike sample if any element
percent recoveries were outside the control limits in the matrix spike. The %R control limits for inorganic
matrix spikes are 75 percent to 125 percent. The %R control limits for organic MS/MSD sample sets are
the internal laboratory limits which are updated once per year.

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples,
whichever is more frequent. The frequency requirements were met for all analyses and the %R and RPD
values were within the proper control limits, with the following exceptions:

SDG AOL1: (SVOCs) The laboratory performed an MS/MSD sample set on Sample SSI-SS-07_0-0.39. The
MSD %R values for benzo(a)pyrene, Total benzofluoranthenes, chrysene, fluoranthene, and pyrene were
greater than the control limits in this QC sample set. However, the corresponding MS %R values for each
of these analytes were within the control limits. Therefore, no qualifiers were applied.
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Also, the RPD values for benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, Total
benzofluoranthenes, chrysene, fluoranthene, indeno(1,2,3-c,d)pyrene, phenanthrene, and pyrene
exceeded the control limits in the same sample set. As the precision criteria for these analytes were
within the control limits in all other QC paramters, no action was taken.

(SIM-SVOCs) The laboratory performed an MS/MSD sample set on Sample SSI-SS-07_0-0.39. The RPD
value for dibenz(a,h)anthracene exceeded the control limit of 30 percent in the sample set. As the
precision criteria for this analyte was within the control limits in all other QC paramters, no action was
taken.

SDG AOM9: (TOC) The laboratory performed a matrix spike on Sample SSI-SC-07_2-4. The TOC MS %R
value exceeded the control limit in this QC sample. However, the measurement is not considered
meaningful as per the NFG documents because the parent sample concentration was greater than four
times the amount spiked into the sample. No further action was taken.

(PAHs) The laboratory performed an MS/MSD sample set on Sample SSI-SC-07_2-4. There was no
recovery for eight analytes in this QC sample set. However, it was noted that no less than six parent
sample analyte concentrations exceeded their respective calibration ranges in the parent sample. The
laboratory did not dilute the MS/MSD sample set. In this case, professional judgement was used in
validation to determine that the instrumentation at this point could have been saturated by these target
analtyes mentioned and left incapable of producing meaningful measurements of matrix accuracy and
precision for other target analtyes. Therefore, no futher action was taken for any outliers in this MS/MSD
sample set.

SDG AOR4: (TOC) The laboratory performed a matrix spike on Sample SSI-SC-01_2-4. The TOC MS %R
value was less than the control limit in this QC sample. The positive result for TOC was qualified as
estimated (J) in the parent sample.

(SIM-PAHSs) The laboratory performed an MS/MSD sample set on Sample SSI-SC-01_2-4. The %R values
for pyrene were both greater than the control limits. Also, the MSD %R values for seven target analytes
were greater than the control limits; however, the corresponding MS %R values for each analyte were
within their respective control limits. Also, the RPD values for six target analytes exceeded the control
limits. As the precision criteria for these analytes were within the control limits in all other QC paramters,
no action was taken.

(Chlorophenols) The laboratory performed an MS/MSD sample set on Sample SSI-SC-01_2-4. The
MS/MSD %R values for pentachlorophenol were less than the control limits in this sample set. The
positive result for pentachlorophenol was qualified as estimated (J) in the parent sample.

SDG AO0S3: (SVOCs) The laboratory performed an MS/MSD sample set on Sample SSI-SS-01_0-0.39. The
RPD value for benzyl alcohol exceeded the control limits in the sample set. There was no positive result
for this analtye in the parent sample, therefore no further qualification was required.

SDG AUJG6: (SIM-PAHs) The laboratory performed an MS/MSD sample set on Sample SSI-SC-06_4-6.
Several %R and RPD values were outside of the control limits because several target analyte
concentrations exceeded the amount spiked into the sample, therefore no further qualification was
required.
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Laboratory Control Samples/Ongoing Precision and Recovery Samples

A laboratory control sample (LCS) or an Ongoing Precision and Recovery Sample (OPR) is a blank sample
that is spiked with a known amount of analyte and then analyzed. These internal QC samples are similar
to an MS, but without the possibility of matrix interference. Given that matrix interference is not an issue,
the LCS/OPR control limits for accuracy and precision are usually more rigorous than for MS/MSD
analyses. Additionally, data qualification based on LCS/OPR analyses would apply to all samples in the
associated batch, instead of just the parent sample. The percent recovery (%R) control limits for an
LCS/OPR analyses are specified in the laboratory documents, as are the RPD control limits for LCS/LCSD
sample sets.

One LCS/LCSD or OPR analysis should be performed for every analytical batch or every 20 field samples,
whichever is more frequent. The frequency requirements were met for all analyses and the %R and RPD
values were within the proper control limits.

SDG AOS3 & A0S6: (SVOCs) The %R value for benzyl alcohol was less than the control limits in the blank
spike extracted on 10/23/15 (LCS-102315). The positive results for detected samples and the reporting
limits for non-detected samples were qualified as estimated (J/UJ) in samples SSI-SS-01_0-0.39,
SSI-SS-02_0-0.39, SSI-SS-03_0-0.39, SSI-SS-DUP-3, and SSI-SS-04_0-0.39.

Field Duplicates

In order to assess precision, field duplicate samples were collected and analyzed along with the reviewed
sample batches. The duplicate samples were analyzed for the same parameters as the associated parent
samples. Precision is determined by calculating the RPD between each pair of samples. If one or more of
the sample analytes has a concentration less than five times the reporting limit for that sample, then the
absolute difference is used as a performance metric instead of the RPD. The RPD control limit for
sediment samples is 50 percent. The absolute difference control limit is 2 times the reporting limit.

SDG A0S3: One of two field duplicate sample pairs, SSI-SS-01_0-0.39/SSI-SS-DUP-03, was submitted
with this sample delivery group.

(SVOC): The RPD/absolute difference values exceeded the control limits for phenol, fluoranthene, pyrene,
benzo(a)anthracene, indeno(1,2,3-cd)pyrene, and Total benzofluoranthenes. The positive results and
reporting limits for any of these analytes that were not-detected were qualified as estimated (J/UJ) in both
samples.

SDG AOR4: One field duplicate sample pair, SSI-SC-01_0-2/SSI-SC-DUP-01, was submitted with this
sample delivery group.

(SIM-PAHs) The RPD/absolute difference values exceeded the control limits for 2-methylnaphthalene and
acenaphthylene. The positive results and reporting limits for any of these analytes that were not-detected
were qualified as estimated (J/UJ) in both samples.

SDG AOM9: One field duplicate sample pair, SSI-SC-07_0-2/SSI-SC-Dup-04, was submitted with this
sample delivery group.

SDG AO0S3: One field duplicate sample pair, SSI-SC-04_0-2/SSI-SC-Dup-03, was submitted with this
sample delivery group.

(NWTPH-Dx) The RPD/absolute difference value exceeded the control limit for Diesel range hydrocarbons.
The positive result was qualified as estimated (J/UJ) in both samples.
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Initial Calibrations (ICALs)

All initial calibrations were conducted according to the laboratory methods and consisted of the
appropriate number of standards. For inorganic analyses, all percent recoveries were within the control
limits of 90 percent and 110 percent. For organic analyses, all percent relative standard deviation
(%RSD) and relative response factors (RRF) values were within the control limits stated in either the EPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review (EPA, 2008) or the
EPA Contract Laboratory Program National Functional Guidelines for Chlorinated Dioxin/Furan Data
Review (EPA 2011).

Continuing Calibrations (CCALs)

All continuing calibrations were conducted according to the laboratory methods and consisted of the
appropriate number of standards. For inorganic analyses, all percent recoveries were within the control
limits of 90 percent and 110 percent. For organic analyses, all percent difference (%D) and relative
response factors (RRF) values were within the control limits in either the EPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review (EPA 2008) or the EPA Contract
Laboratory Program National Functional Guidelines for Chlorinated Dioxin/Furan Data Review (EPA
2011).

Internal Standards (Low Resolution Mass Spectrometry)

Like the surrogate, an internal standard is a compound that is chemically similar to the analytes of
interest, but unlikely to be found in any environmental sample. Internal standards are used only for the
mass spectrometry instrumentation and are usually added to the sample aliquot after extraction has
taken place. The internal standard should be analyzed at the beginning of a 12 hour sample run. For
organic analyses, the control limits for internal standard recoveries are 50 percent to 200 percent of the
calibration standard. For inorganic analyses, the control limits for internal standard recoveries are
60 percent to 125 percent of the calibration standard. All internal standard recoveries were within the
control limits.

Dilutions

(PAHs and SVOCs) There were several cases where target analytes exceeded the linear calibarion range
of the analytical instrument. In these cases, the laboratory flagged these analytes with an “E”, and
re-analyzed these samples at various dilutions. In each case, both sets of data were reported by the
laboratory. In order to avoid duplicate analytical reporting, the validation labeled all “E” flags with
Do-Not-Report (DNR). Correspondingly, the validation labeled all other analytes in the dilutions with
Do-Not-Report so that only one concise set of analytes per sample were to be used for this project.

Miscellaneous

SDG AHU9 and AKF6 (Dioxin/Furans): The positive results for several compounds were noted by the
laboratory to represent the estimated maximum possible concentration (EMPC) for these analytes in
Samples CL-SG-1_0-0.33, CL-SG-3_0-0.33 and CL-SG-4_0-0.33. This is typically due to the compounds
exhibiting ion abundance ratios that are outside of the allowable control limits set forth in the the EPA
method and the National Functional Guidelines. In each case the concentrations were qualified as not
detected (U) at the elevated reporting limits.
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Also, the laboratory noted that congeners 1,2,3,4,7,8-HXCDF and 2,3,4,6,7,8-HXCDF coeluted with
Polybrominated diphenyl ethers (PBDE) in Sample CL-SG-1_0-0.33. In some cases, these congeners were
already qualified as not detected above. However, in the case of 1,2,3,4,7,8-HXCDF, there was no
additional EMPC qualification. This congener was qualified as estimated (J) in Sample CL-SG-1_0-0.33.

SDG AOL1 (SVOCs): The benzyl alcohol results were noted by the laboratory to be cases of low spectral
mass spectrometer matches in Samples SSI-SS-05_0-0.39 and SSI-SS-06_0-0.39. The positive results for
these analytes were qualified as estimated (J) in both samples.

SDG AOM9 (Pentachlorophenol): The column confirmation RPD value for pentachlorophenol was greater
than 40 percent in Sample SSI-SC-05_2-4. The positive result for pentachlorophenol was qualified as (NJ)
in this sample.

SDG AOR4 (Pentachlorophenol): The column confirmation RPD value for pentachlorophenol was greater
than 40 percent in Samples SSI-SC-01_2-4, SSI-SC-03_0-2, and SSI-SC-03_2-4. The positive results for
pentachlorophenol were qualified as (NJ) in these samples.

SDG AO0S3 (SVOCs): The phenol and benzyl alcohol results were noted by the laboratory to be cases of
low spectral mass spectrometer matches in Sample SSI-SS-03_0-0.39. The positive results for these
analytes were qualified as estimated (J) in this sample.

Pentachlorophenol: The column confirmation RPD values for pentachlorophenol were greater than
40 percent in Samples SSI-SC-04_0-2 and SSI-SC-DUP-03. The positive results for pentachlorophenol
were qualified as (NJ) in these samples.

SDG AWI5 (Pentachlorophenol): The column confirmation RPD value for pentachlorophenol was greater
than 40 percent in Sample PSB-SC-03-0-1. The positive result for pentachlorophenol was qualified as (NJ)
in this sample.

SDG 9350 (Dioxin/Furans): The positive results for Total TCDF, Total PeCDF, and Total HxCDF were
flagged as EMPCs in Sample SSI-SS-14_0-0.39. The positive result for Total PeCDD was flagged as an
EMPC in Sample SSI-SS-15_0-0.39. Also, the positive results for Total TCDF and Total PeCDF were flagged
as EMPCs in Sample SSI-SS-16_0-0.39. In each case the concentrations were qualified as not detected
(U) at the elevated reporting limits.

SDG 9353 (Dioxin/Furans): The positive result for Total TCDF was flagged as an EMPC in Sample
SSI-SC-05_4-6. The positive results for Total TCDF, Total PeCDF, and Total HXCDF were flagged as EMPCs
in Sample SSI-SC-06_4-6. The positive results for Total TCDF, Total PeCDF, and Total HXCDF were flagged
as EMPCs in Sample SSI-SC-07_4-6. In each case the concentrations were qualified as not detected (U)
at the elevated reporting limits.

Also, the laboratory noted that Total TCDD coeluted with PBDE in Sample SSI-SC-07_4-6. In the case,
there was no additional EMPC qualification. Therefore, this homologue group result was qualified as
estimated (J) in Sample SSI-SC-07_4-6.

SDG 9648 (Dioxin/Furans): The positive results for Total HXCDF were flagged as an EMPC in Samples
PSB-SC-01_1-0-1, PSB-SC-03_1-2, and PSB-SC-04_0-1. In each case the concentrations for HXCDF were
qualified as not detected (U) at the elevated reporting limits.
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Also, the Ilaboratory noted that Total TCDD coeluted with PBDE in samples PSB-SC-01_0-1,
PSB-SC-02_0-1, and PSB-SC-02_1-2. In each case, there were no additional EMPC qualifications. These
homologue group results were qualified as estimated (J) in all three samples.

Reporting Limits

In all sample analyses, the positive results for all target analytes were quantitated using instrument
responses that were appropriately within the calibration curve used for that instrument. All data met the
established criteria for this QC element with one exception below:

m SDG AHU9 (Dioxins/Furans): The congener OCDD was reported to exceed the linear calibration range
of the instrument in Samples CL-SG-3_0-0.33 and CL-SG-4_0-0.33. The positive results for these
congeners were qualified as estimated (J) in these samples.

OVERALL ASSESSMENT

As was determined by this data validation, the laboratory followed the specified analytical methods.
Accuracy was acceptable, as demonstrated by the labeled compounds and OPR sample %R values.
Precision could not be assessed for this sampling event as there were no laboratory/field duplicates
analyzed. All data are acceptable for the intended use, with the qualifications listed below.

Selected data were qualified as estimated (J/UJ) because of the following:

m Low spectral matches (mass spectrometer analysis)
m Matrix spike %R and RPD outliers

m Laboratory control sample %R outliers

m Surrogate %R outliers

m Field duplicate RPD outliers
Selected data were qualified as estimated (U) because of the following:

m Method blank contamination

m Estimated maximum possible concentrations (ion abundance ratio outliers)
Selected data were qualified as tentatively identified (NJ) because of the following;:

m Primary/secondary column confirmation %RSD outliers
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PROJECT NARRATIVE

Basis for the Data Validation

This report summarizes the results of summary and full validation (EPA Stage 2B, EPA Stage 4)
performed on sediment and quality control sample data for the R.G. Haley Supplemental Sediment
Investigation. A complete list of samples is provided in the Sample Index.

Samples were analyzed by Frontier Analytical Laboratory, El Dorado Hills, California. The analytical
method and EcoChem project chemists are noted below:

ANALYSIS METHOD PRIMARY REVIEW SECONDARY REVIEW
Dioxin/Furan Compounds 1613B E. Clayton C. Ransom

The data were reviewed using guidance and quality control criteria documented in the analytical
methods; Supplemental Sediment Investigation, R.G. Haley Site, Bellingham Washington, Quality
Assurance Project Plan (QAPP) (GeoEngineers August 21, 2015) and National Functional Guidelines
for Chlorinated Dioxin/Furan Data Review (USEPA 2011).

EcoChem'’s goal in assigning data assessment qualifiers is to assist in proper data interpretation. If
values are estimated (J or UJ), data may be used for site evaluation and risk assessment purposes
but reasons for data qualification should be taken into consideration when interpreting sample
concentrations. If values are assigned an R, the data are to be rejected and should not be used for
any site evaluation purposes. If values have no data qualifier assigned, then the data meet the data
quality objectives as stated in the documents and methods referenced above.

Data qualifier definitions, reason codes, and validation criteria are included as APPENDIX A. A
Qualified Data Summary Table is included in APPENDIX B. Data Validation Worksheets and project
associated communications will be kept on file at EcoChem, Inc. A qualified laboratory electronic
data deliverable (EDD) is also submitted with this report.

[ EcoChem, Inc.
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R.G. Haley Site - Supplemental Sediment Investigation

Sample Index

SDG Sample ID Laboratory ID | Dioxins
9351 SSI-SS-08_0-12 9351-001 v
9351 SSI-SS-10_0-12 9351-002 v
9351 SSI-SS-11 0-12 9351-003 v
9351 SSI-SS-12_0-12 9351-004 v
9353 SSI-SC-03_0-2 9353-014 v
9353 SSI-SC-03_2-4 9353-015 v
9353 SSI-SC-05_0-2 9353-010 v
9353 SSI-SC-05_2-4 9353-011 v
9353 SSI-SC-06_0-2 9353-001 v
9353 SSI-SC-06_2-4 9353-002 v
9353 SSI-SC-07_0-2 9353-005 v
9353 SSI-SC-07_2-4 9353-007 v
9353 SSI-SC-DUP-04 9353-006 v
9354 SSI-SC-01_0-2 9354-001 v
9354 SSI-SC-01_2-4 9354-002 v
9354 SSI-SC-04_0-2 9354-006 v
9354 SSI-SC-04_2-4 9354-007 v
9354 SSI-SC-DUP-01 9354-004 v
9354 SSI-SC-DUP-03 9354-005 v

12/7/2015
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DATA VALIDATION REPORT
R.G. Haley Site — Supplemental Sediment Investigation
Dioxin/Furan Compounds by Method 1613B

This report documents the review of analytical data from the analysis of sediment samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Frontier
Analytical Laboratory., El Dorado Hills, California. Refer to the SAMPLE INDEX for a complete list of
samples.

SDG NUMBER OF SAMPLES VALIDATION LEVEL
9351 4 Sediment EPA Stage 4
9353 9 Sediment EPA Stage 2B
9354 6 Sediment EPA Stage 2B

DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

SDG 9357: All client identifications (ID) on chain-of-custody (COC) were missing the final segment of
"_0-12". Samples were logged in according the IDs on the sample containers.

EDD TO HARDCOPY VERIFICATION

Sample results and related quality control data were received as an electronic data deliverable (EDD)
and laboratory report. The EDD was verified against the laboratory report (10%). No errors were
noted.

TECHNICAL DATA VALIDATION

The quality control (QC) requirements reviewed are summarized in the following table:

Sample Receipt, Preservation, and Holding Times Ongoing Precision and Recovery (OPR)

System Performance and Resolution Checks Field Duplicates

Initial Calibration (ICAL) Target Analyte List

Calibration Verification Reported Results

Blanks (Laboratory and Field) Compound Identification

aln A&

Labeled Compound Recovery Calculation Verification

YRR YAYAIEAS

Matrix Spike/Matrix Spike Duplicates (MS/MSD)

V' Stated method quality objectives (MQO) and QC criteria have been met. No outliers are noted or discussed.
1 Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

DXN -1 EcoChem, Inc.
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Matrix Spike/Matrix Spike Duplicates

Samples were inadvertently marked for matrix spike/matrix spike duplicate (MS/MSD) analysis on
the COCs, however MS/MSDs are not required by the analytical method or the quality assurance
project plan (QAPP). The MS/MSD results were not used to evaluate laboratory precision or accuracy.

Field Duplicates

The field duplicate relative percent difference (RPD) control limit is 50% for concentrations greater
than 5x the reporting limit (RL). For concentrations less than 5x the RL, the difference between the
sample result and the duplicate result must be less than 2x the RL. Outlier results were estimated
(J-9). Field duplicate samples and any outliers are noted below.

SDG 9353: One set of field duplicates was submitted: SSI-SC-07_0-2 and SSI-SC-DUP-04. The
difference between the two results for 1,2,3,6,7,8-HxCDF was greater than the control limit.

SDG 9354: Two sets of field duplicates were submitted: SSI-SC-01_0-2 & SSI-SC-DUP-01 and
SSI-SC-04_0-2 & SSI-SC-DUP-03.

For samples SSI-SC-01_0-2 and SSI-SC-DUP-01, the RPD values for OCDD, 1,2,3,4,6,7,8-HpCDD, Total
HpCDD, Total HpCDF, Total HXCDF, OCDF, 1,2,3,4,7,8,9-HpCDF, and 1,2,3,4,6,7,8-HpCDF were
greater than the control limit.

For samples SSI-SC-04_0-2 and SSI-SC-DUP-03, the RPD value for Total TCDD was greater than the
control limit.

Reported Results

SDG 9353: The laboratory assigned an "E" flag to two OCDD results to indicate the concentrations
exceeded the calibration range of the instrument. These results were estimated (J-20).

Compound Identification

The method requires the confirmation of 2,3,7,8-TCDF using an alternate GC column if the column
that is typically used cannot fully separate 2,3,7,8-TCDF from closely eluting non-target TCDF
isomers. The laboratory did performed a second column confirmation as necessary. Result reported
from the confirmation column were flagged with an “F".

The laboratory assigned an "M" flag to one or more analytes to indicate that the ion ratio criterion
for positive identification was not met. Since the ion abundance ratio is the primary identification
criterion for high resolution mass spectroscopy, an outlier indicates that the reported result may be
a false positive. These “M" flagged results were qualified as not detected (U-25) at the reported
concentration. The laboratory also assigned “M" flags to total homolog groups. In these cases, the
result for the group was estimated (J-25).

Diphenyl ether interferences were present in some samples. The laboratory assigned a "D" flag to
the results affected by these interferences. These results were estimated (J-23) to indicate a potential
high bias. No action was taken for results qualified as not-detected based on ion ratio outliers.

DXN - 2 EcoChem, Inc.
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Calculation Verification

SDG 93571: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical method. With the
exceptions noted above, accuracy was acceptable as demonstrated by the labeled compound and
OPR recoveries and precision was acceptable as demonstrated by the OPR and field duplicate RPD
values.

Detection limits were elevated based on ion ratio outliers. Results were estimated because they
exceeded the calibration range or due to diphenyl ether interference. Results for total homolog
groups with “M" flags were also estimated.

All data, as qualified, are acceptable for use.

DXN -3 EcoChem, Inc.
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DATA VALIDATION QUALIFIER CODES
Based on National Functional Guidelines

The following definitions provide brief explanations of the qualifiers assigned to results in the
data review process.

U The analyte was analyzed for, but was not detected
above the reported sample quantitation limit.

J The analyte was positively identified; the associated
numerical value is the approximate concentration of the
analyte in the sample.

NJ The analysis indicates the presence of an analyte that
has been “tentatively identified” and the associated
numerical value represents the approximate
concentration.

uJ The analyte was not detected above the reported
sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the
sample.

R The sample results are rejected due to serious
deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or absence
of the analyte cannot be verified.

The following is an EcoChem qualifier that may also be assigned during the data review process:

DNR Do not report; a more appropriate result is reported
from another analysis or dilution.

4/16/09 PM EcoChem, Inc.
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DATA QUALIFIER REASON CODES

Group Code Reason for Qualification
Sample Handling 1 Improper Sample Handling or Sample Presgrvatlon (i-e., hea.dspa.ce, cooler

temperature, pH, summa canister pressure); Exceeded Holding Times

4 Instrument Performance (i.e., tune, resolution, retention time window, endrin
breakdown, lock-mass)

5A Initial Calibration (RF, %RSD, r?)

Instrument Performance Calibration Verification (CCV, CCAL; RF, %D, %R)

5B . ;
Use bias flags (H,L)" where appropriate

5C Initial Calibration Verification (ICV %D, %R)
Use bias flags (H,L)!" where appropriate

6 Field Blank Contamination (Equipment Rinsate, Trip Blank, etc.)

Blank Contamination 7 Lab Blank Contamination (i.e., method blank, instrument blank, etc.)

Use low bias flag (L)! for negative instrument blanks

8 Matrix Spike (MS and/or MSD) Recoveries
Use bias flags (H,L)! where appropriate

9 Precision (all replicates: LCS/LCSD, MS/MSD, Lab Replicate, Field Replicate)

10 Laboratory Control Sample Recoveries (a.k.a. Blank Spikes)

Precision and Accuracy Use bias flags (H,L)! where appropriate

19 Reference Material
Use bias flags (H,L)! where appropriate
Surrogate Spike Recoveries (a.k.a. labeled compounds, recovery standards)

13 ; .
Use bias flags (H,L)!" where appropriate

16 ICP/ICP-MS Serial Dilution Percent Difference

17 ICP/ICP-MS Interference Check Standard Recovery
Use bias flags (H,L)!" where appropriate

Interferences 19 Internal Standard Performance (i.e., area, retention time, recovery)

22 Elevated Detection Limit due to Interference (i.e., chemical and/or matrix)

23 Bias from Matrix Interference (i.e. diphenyl ether, PCB/pesticides)

2 Chromatographic pattern in sample does not match pattern of calibration standard

3 2nd column confirmation (RPD or %D)

Identification and . » . .
Quantitation 4 Tentatively Identified Compound (TIC) (associated with NJ only)

20 Calibration Range or Linear Range Exceeded

25 Compound Identification (i.e., ion ratio, retention time, relative abundance, etc.)

1 A more appropriate result is reported (multiple reported analyses i.e., dilutions, re-
extractions, etc. Associated with “R” and “DNR” only)

Miscellaneous 14 Other (See DV report for details)
26 Method QC information not provided

TH = high bias indicated
L = low bias indicated

T:\aa_EcoChem Controlled Docs\Qualifiers & Reason Codes\Reason Codes-EcoChem rev2.docx
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DATA VALIDATION CRITERIA Table: HRMS-DXN
Revision No.: 4
Last Rev. Date: 12/21/14
Page: 1 of 4
Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)
I I . Reason R .
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Sample Handling
Waters/Solids < 6°C & in the dark - .
Cooler/Storage . . a J(pos)/R(ND) if thiosulfate not added if Cl, present;
Tissues <-10°C & in the dark NFG . .
Temperature . . R J(pos)/UJ(ND) if pH not adjusted 1 EcoChem PJ, see TM-05
p " Preservation Aqueous: If Cl, is present Thiosulfate must Method? J(posy/UJND) if t s 20°C
reservation 05, if tem
be added and if pH > 9 it must be adjusted to 7 - 9 P P
EcoChem PJ, see TM-05
If properly stored, 1 year or: a
. . . ; X NFG If not properly stored or HT exceedance: Gross exceedance = > 1 year 2011 NFG
Holding Time Extraction (all matrices): 30 days from collection 1 X
. R . Method® J(pos)/UJ(ND) Note: Under CWA, SDWA, and RCRA the HT for H20 is 7
Analysis (all matrices): 45 days from extraction days
Instrument Performance
PFK (Perfluorokerosene)
210,000 resolving power at m/z 304.9824.
Mass Resolution Exact mass of m/z 380.9760 w/in 5 ppm of NFG @ R(pos/ND) all analytes in all samples 2 Notify PM
(Tuning) theoretical value (380.97410 to 380.97790) . Method © associated with the tune
Analyzed prior to ICAL and at the start and end of each
12 hr. shift.
. - Peaks for first and last eluters must be within established a If peaks are not completely within windows (clipped):
Windows Defining L X NFG . .
Mix retention time windows for @ If natives are ok, J(pos)/UJ(ND) homologs (Totals) 24 Notify PM
each selector group (chlorination level) Method If natives are affected, R all results for that selector group
Both mixes must be analyzed before ICAL and CCAL
Valley < 25% (valley = *100%
avey o (valley = (x/y) ) a EcoChem PJ, see TM-05, Rev. 2;
Column Performance where x = ht. of TCDD (or TCDF) & NFG . . i
. . o J(pos) if valley > 25% 24 Note: TCDF is evaluated only if second column
Mix y = baseline to bottom of valley Method @ i ioni
. . confirmation is performed
For all isomers eluting near the 2378-TCDD (TCDF) peak
(TCDD only for 8290)
Initial Calibration S/N ratio > 10 for all native and labeled compounds in NFG @ -
. If <10, elevate Det. Limit or R(ND) 5A
Sensitivity CS1 std. Method @
Ion Abund ti ithin QC limit:
Initial Calibration on Abundance ratios within QC fimits NFG @ If 2 or more ion ratios are out for
.. (Table 8 of method 8290) o A S5A EcoChem PJ, see TM-05, Rev. 2
Selectivity Method @ one compound in ICAL, J(pos)

(Table 9 of method 1613B)

T:\aa_EcoChem Controlled Docs\EcoChem Default Criteria Tables\EcoChem Dioxin HRMS_Rev4.xIsxDioxin HRMS
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DATA VALIDATION CRITERIA Table: HRMS-DXN
Revision No.: 4
Last Rev. Date: 12/21/14
Page: 2 of 4
Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)
R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance ::Z:n Discussion and Comments
Instrument Performance (continued)
%RSD < 20% for native compounds NEG @
. . . %RSD <30% for labeled compounds J(pos) natives if %RSD > 20%
Initial Calibration . . Method @
(Minimum 5 stds.) (%RSD < 35% for labeled compounds under 1613b) 5A
Stability 13 &
- - NFG
Absolute RT of "Cra 1%34 TCDD 2 Narrate, no action EcoChem PJ, see TM-05, Rev. 2
>25 min on DB5 & >15 min on DB-225 Method @
Continuing
Calibration NEG ©
(Prior to each 12 hr. S/N ratio for CS3 standard > 10 Method @ If <10, elevate Det. Limit or R(ND) 5B
. etho
shift)
Sensitivity
Continuing
Calibration Ion Abundance ratios within QC limits 1 For congener with ion ratio outlier, J(pos) natives in all samples
NFG @
(Prior to each 12 hr. (Table 8 of method 8290) associated with CCAL. No action for labeled congener ion ratio 25 EcoChem PJ, see TM-05
Method 9
shift) (Table 9 of method 1613B) etho outliers.
Selectivity
. Labeled compounds:
%D+/-20% for native compounds .
Narrate, no action.
%D +/-30% for labeled compounds .
L Native compounds:
(Must meet limits in Table 6, Method 1613B) a R X i L
NFG 1613: J(pos)/UJ(ND)if %D is outside Table 6 limits 58 (P
Lo . . -y @ J R(ND) if %D i -75% of Table 6 limit: !
Continuing If %D in the closing CCAL are within 25%/35%, the mean Method (Pos)/RIND) if %D is +/ o ot fable b limits
Calibration RF from the two CCAL may be used to calculate samples .
. . 8290: J(pos)/UJ(ND) if %D = 20% - 75%
(Prior to each 12 hr. (Section 8.3.2.4 of 8290). i
. J(pos)/R(ND) if %D > 75%
shift)
Stability 3
Absolute RT of ~°C;,-1234-TCDD and
FE ~ NFG @
C1,-123789-HxCDD should be + 15 seconds of ICAL o Narrate, no action g EcoChem PJ, see TM-05
RRT for all other compounds must meet Method
criteria listed in Table 2 Method 1316.
Blank Contamination
MB: One per matrix per batch of (of < 20 samples) . ) .
Method Blank (MB) U(pos) if result is < 5X action level. 7 . I
No detected compounds > RL NEG @ Hierarchy of blank review:
Method @ #1 - Review MB, qualify as needed
etho . .
#2 - Review FB, qualify as needed
. FB: frequency as per QAPP . . . d y
Field Blank (FB) U(pos) if result is < 5X action level. 6

No detected compounds > RL
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DATA VALIDATION CRITERIA

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Table: HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 30f 4

R
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance ::Z:n Discussion and Comments
Precision and Accuracy
MS/MSD not typically required for HRMS analyses. J(pos) if both %R > UCL - high bias . alfltcljo:cgoonn:i, o;:f'clfniiia?;;'?::;:e”a'
MS/MSD If lab anal th:)MS/I}\,/ISDqthen one set per matri‘; ' J(pos)/UJND) if both %R < LCL - low bias thz amount spiked
(recovery) v er batch (of < 20 sam Ies)p EcoChem standard policy J(pos)/R(ND) if both %R < 10% - very low bias 8 (HL:® P ’
Y P " P . J(pos)/UJ(ND) if one > UCL & one < LCL, with no bias . o
Use most current laboratory control limits PJ if only one %R outlier Qualify parent sample only unless other QC indicates
Y ° svstematic problems
MS/MSD not typically required for HRMS analyses.
MS/MSD If lab analyzes MS/MSD then one set per matrix . . . .
(RPD) per batch (of < 20 samples) EcoChem standard policy J(pos) in parent sample if RPD > CL 9 Qualify parent sample only.
Use most current laboratory control limits
(or OPR) or v Method @ J(pos)/UJ(ND) if %R < LCL - low bias 10 (H,L)? ' yzed.
etho ) .
J R(ND) if %R < 10% - low b
Limits from Table 6 of 1613B (pos)/RIND) if % o - verylowbias Qualify all associated samples.
LCS/LCSD LCSD not typically Tequired for HRMS analyses. Method @ A ‘ A ‘
(RPD) One set per matrix and batch of 20 samples Ecoch tandard ooli J(pos) assoc. compound in all samples if RPD > CL 9 Qualify all associated samples.
cochem standard policy
RPD < 35%
Lab Dulicate Lab Dup not typically required for HRMS analyses.
(RPFI)D) One per lab batch (of < 20 samples) EcoChem standard policy J(pos)/UJ(ND) if RPD > CL 9
Use most current laboratory control limits
Labeled Compounds Added to all samples NFG @ J(pos) if %R > UCL - high bias
(Internal Standards) %R = 40% - 135% in all samples 8290 hod @ J(pos)/UJ(ND) if %R < LCL - low bias 13 (H,L?
%R must meet limits in Table 7 Method 1613B Metho J(pos)/R(ND) if %R < 10% - very low bias
Solids: RPD <50%
OR diff 2X RL (f Its < 5X RL;
. . tierence < (for results < ) . Narrate and qualify if required by project 5 A
Field Duplicates EcoChem standard policy 9 Use professional judgment

Aqueous: RPD <35%
OR difference < 1X RL (for results < 5X RL)
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DATA VALIDATION CRITERIA

Dioxin/Furan Analysis by HRMS
(Based on Dioxin NFG 2011 and Methods EPA 1613B and SW-846 8290)

Table: HRMS-DXN
Revision No.: 4

Last Rev. Date: 12/21/14
Page: 4 of 4

Reason
QC Element Acceptance Criteria Source of Criteria Action for Non-Conformance Code Discussion and Comments
Compound ID and Calculation
All ions for each isomer must maximize within + 2
seconds. Narrate in report; qualify if necessa
Quantitation/ S/N ratio >2.5 NFG @ port q . ) v
. X L i 2 NJ(pos) for retention time outliers. 25 EcoChem PJ, see TM-05
Identification Ion ratios must meet criteria listed in Table 8 Method Method i . X
U(pos) for ion ratio outliers.
8290,
or Table 9 of 1613B; RRTs w/in limits in Table 2 of 1613B
EMPC .
X . L . L a If laboratory correctly reported an EMPC value, qualify the
(estimated maximum If quantitation identification criteria are not met, NFG . L ; . .
. native compound U(pos) to indicate that the value is a 25 Use professional judgment See TM-18
possible laboratory should report an EMPC value. Method @ o X
i detection limit and qualify total homolog groups J (pos)
concentration)
NFG @
Interferences from chlorodiphenyl ether compounds Method @ J(pos)/UJ(ND) if present 23 See TM-16
etho
Interferences
Lock masses must not deviate = 20% Method @ J(pos)/UJ(ND} if present 24 See TM-17
from values in Table 8 of 1613B etho P P
All 2,3,7,8-TCDF hits must be confirmed on a DB-225 DNR-11 DBS5 result if both results from both columns are
Second Column ) L Report the DB-225 value.
. X (or equiv) column. All QC criteria must also be met 3 reported.
Confirmation ) . . " If not performed use PJ.
for the confirmation analysis. NEG @ EcoChem PJ, see TM-05
Method @
Calculation Check Check 10% of field & QC sample results EcoChem standard policy Contact laboratory for resolution and/or corrective action na Full data validation only.

Electronic Data Deliverable (EDD)

Verification of EDD to| EcoChem verify @ 10% unless problems noted; then Depending on scope of problem, correct at EcoChem (minor na EcoChem Project Manager and/or Database Administrator
hardcopy data increase level up to 100% for next several packages. issues) to resubmittal by laboratory (major issues). will work with lab to provide long-term corrective action.
Dilutions, Re-

extractions and/or Report only one result per analyte Standard reporting policy Use "DNR" to flag results that will not be reported. 11
Reanalyses

(pos) - positive (detected) results; (ND) - not detected results

1 National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) & Chlorinated Dibenzofurans (CDFs) Data Review, September 2011
2 polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS), USEPA SW-846, Method 8290
2 EPA Method 1613, Rev.B, Tetra-through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGS/HRMS, October 1994
3 NFG 2013 suggests using "+ / -" to indicate bias; EcoChem has chosen "H" = high bias indicated; "L" = low bias indicated.
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APPENDIX B

QUALIFIED DATA SUMMARY TABLE



Qualified Data Summary Table
R.G. Haley Site - Supplemental Sediment Investigation

SDG |Sample ID Lab ID Method |Analyte Result Units Lab Flag [DV Qualifier| DV Reason
9351 |[SSI-SS-08_0-12 9351-001 EPA1613B |Total HXxCDF 129 pg/g DM J 23,25
9351 |SSI-SS-08_0-12 9351-001 EPA1613B |Total PeCDF 30.3 pPg/g DM J 23,25
9351 |[SSI-SS-08_0-12 9351-001 EPA1613B |[Total TCDF 221 pg/g DM J 23,25
9351 |SSI-SS-10_0-12 9351-002 EPA1613B |Total HxCDF 116 pPg/g DM J 23,25
9351 |[SSI-SS-10_0-12 9351-002 EPA1613B |[Total PeCDF 344 pg/g DM J 23,25
9351 |SSI-SS-10_0-12 9351-002 EPA1613B |Total TCDF 48.9 pPg/g DM J 23,25
9351 |[SSI-SS-11_0-12 9351-003 EPA1613B |(1,2,3,6,7,8-HxCDF 2.89 pg/g DJM U 25
9351 [SSI-SS-11.0-12 | 9351-003 | EPA1613B [Total HXCDF 107 pg/g DM ) 23,25
9351 |[SSI-SS-11_0-12 9351-003 EPA1613B |[Total PeCDF 39.9 pg/g DM J 23,25
9351 [SSI-SS-11.0-12 | 9351-003 | EPA1613B [Total TCDF 774 pg/g DM J 23,25
9351 |[SSI-SS-12_0-12 9351-004 EPA1613B |Total HXxCDF 79.6 pg/g DM J 23,25
9351 [SSI-SS-12.0-12 | 9351-004 | EPA1613B |Total PeCDF 30.2 pg/g D,M J 23,25
9351 |[SSI-SS-12_0-12 9351-004 EPA1613B |[Total TCDF 56.9 pa9/g DM J 23,25
9353 |SSI-SC-03_0-2 9353-014 EPA1613B |Total HxCDF 260.0 pg/g DM J 23,25
9353 [SSI-SC-03_0-2 9353-014 EPA1613B |[Total PeCDF 94.1 pg/g DM J 23,25
9353 |[SSI-SC-03_0-2 9353-014 EPA1613B |Total TCDF 86.9 pg/g DM J 23,25
9353 |[SSI-SC-03_2-4 9353-015 EPA1613B |Total HXxCDF 150.0 pa/g DM J 23,25
9353 |[SSI-SC-03_2-4 9353-015 EPA1613B |Total PeCDF 46.2 pg/g DM J 23,25
9353 |[SSI-SC-03_2-4 9353-015 EPA1613B |[Total TCDF 33.3 p9/g DM J 23,25
9353 |[SSI-SC-05_0-2 9353-010 EPA1613B |Total HxCDF 1710 pg/g DM J 23,25
9353 [SSI-SC-05_0-2 9353-010 EPA1613B |[Total PeCDF 358 p9/g DM J 23,25
9353 |[SSI-SC-05_0-2 9353-010 EPA1613B |Total TCDF 183 pg/g DM J 23,25
9353 |SSI-SC-05_2-4 9353-011 EPA1613B |Total HXxCDF 475 p9/g DM J 23,25
9353 |[SSI-SC-05_2-4 9353-011 EPA1613B |Total PeCDF 132 pg/g DM J 23,25
9353 |SSI-SC-05_2-4 9353-011 EPA1613B |[Total TCDF 159 p9/g DM J 23,25
9353 |SSI-SC-06_0-2 9353-001 EPA1613B |[1,2,3,6,7,8-HxCDF 74.9 pg/g DM U 25
9353 |SSI-SC-06_0-2 9353-001 EPA1613B |OCDD 80600 p9/g E J 20
9353 |SSI-SC-06_0-2 9353-001 EPA1613B |Total HxCDF 5090 pg/g DM J 23,25
9353 |SSI-SC-06_0-2 9353-001 EPA1613B |[Total PeCDF 1090 pPg/g DM J 23,25
9353 |SSI-SC-06_0-2 9353-001 EPA1613B |Total TCDF 310.0 pg/g DM J 23,25
9353 |SSI-SC-06_2-4 9353-002 EPA1613B |OCDD 163000 pPg/g E J 20
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Qualified Data Summary Table

R.G. Haley Site - Supplemental Sediment Investigation

SDG |Sample ID Lab ID Method |Analyte Result Units Lab Flag [DV Qualifier| DV Reason
9353 |[SSI-SC-06_2-4 9353-002 EPA1613B |Total HXxCDF 6720 pg/g DM J 23,25
9353 |SSI-SC-06_2-4 9353-002 EPA1613B |Total PeCDF 911 pPg/g DM J 23,25
9353 |[SSI-SC-06_2-4 9353-002 EPA1613B |[Total TCDF 442 pg/g DM J 23,25
9353 |SSI-SC-07_0-2 9353-005 EPA1613B |1,2,3,6,7,8-HxCDF 5.36 pg/g J 9
9353 [SSI-SC-07_0-2 9353-005 EPA1613B |Total HXxCDF 246 pg/g DM J 23,25
9353 |SSI-SC-07_0-2 9353-005 EPA1613B |Total PeCDF 72.6 pPg/g DM J 23,25
9353 |[SSI-SC-07_0-2 9353-005 EPA1613B |[Total TCDF 35.6 pg/g DM J 23,25
9353 |SSI-SC-07_2-4 9353-007 EPA1613B |Total HxCDF 439 pag/g DM J 23,25
9353 |[SSI-SC-07_2-4 9353-007 EPA1613B |[Total PeCDF 144 pg/g DM J 23,25
9353 [SSI-SC-07.2-4 | 9353-007 | EPA1613B |Total TCDD 25.7 Pg/g M J 25
9353 |[SSI-SC-07_2-4 9353-007 EPA1613B |Total TCDF 50.1 pg/g DM J 23,25
9353 |SSI-SC-DUP-04 9353-006 EPA1613B |1,2,3,6,7,8-HxCDF 10.8 pg/g J 9
9353 |SSI-SC-DUP-04 9353-006 EPA1613B |Total HXxCDF 294 pg/g DM J 23,25
9353 |SSI-SC-DUP-04 9353-006 EPA1613B |Total PeCDF 83.6 pg/g DM J 23,25
9353 |SSI-SC-DUP-04 9353-006 EPA1613B |[Total TCDF 38.6 pg/g DM J 23,25
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B [1,2,3,4,6,7,8-HpCDD |6000 pa/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |1,2,3,4,6,7,8-HpCDF |578 pg/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B [1,2,3,4,7,89-HpCDF |29.2 pg/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |OCDD 68000 Pg9/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B [OCDF 3050 pg/g J 9
9354 |SSI-SC-01.0-2 | 9354-001 | EPA1613B |Total HpCDD 12000 Pg/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |Total HpCDF 2910 pg/g J 9
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |Total HxCDF 716 pg9/g D,M J 9,23,25
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |Total PeCDF 133 pg/g DM J 23,25
9354 |[SSI-SC-01_0-2 9354-001 EPA1613B |Total TCDF 71.5 pg9/g D,M J 23,25
9354 |[SSI-SC-01_2-4 9354-002 EPA1613B |Total HXCDF 419 pg/g DM J 23,25
9354 |[SSI-SC-01_2-4 9354-002 EPA1613B |[Total TCDF 70.8 pg9/g D,M J 23,25
9354 |[SSI-SC-04_0-2 9354-006 EPA1613B |Total TCDD 22.7 pg/g J 9
9354 [SSI-SC-04_0-2 9354-006 EPA1613B |[Total TCDF 24.6 pPg/g M J 25
9354 |[SSI-SC-04_2-4 9354-007 EPA1613B |Total HxCDF 366 pg/g DM J 9,23,25
9354 |[SSI-SC-04_2-4 9354-007 EPA1613B |[Total PeCDF 75.1 pg/g DM J 23,25
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Qualified Data Summary Table

R.G. Haley Site - Supplemental Sediment Investigation

SDG |Sample ID Lab ID Method |Analyte Result Units Lab Flag [DV Qualifier| DV Reason
9354 |[SSI-SC-04_2-4 9354-007 EPA1613B |[Total TCDF 60.4 pg/g DM J 23,25
9354 [SSI-SC-DUP-01 | 9354-004 | EPA1613B [1,2,3,4,6,7,8-HpCDD [2190 pg/g J 9
9354 |[SSI-SC-DUP-01 9354-004 EPA1613B [1,2,3,4,6,7,8-HpCDF |234 pg/g J 9
9354 [SSI-SC-DUP-01 | 9354-004 | EPA1613B [1,2,3,4,7,8,9-HpCDF [13.8 pg/g J 9
9354 |[SSI-SC-DUP-01 9354-004 EPA1613B |OCDD 22300 pg/g J 9
9354 |SSI-SC-DUP-01 9354-004 EPA1613B |OCDF 629 pPg/g J 9
9354 |[SSI-SC-DUP-01 9354-004 EPA1613B |[Total HpCDD 4550 pg/g J 9
9354 [SSI-SC-DUP-01 | 9354-004 | EPA1613B [Total HpCDF 821 pg/g J 9
9354 |[SSI-SC-DUP-01 9354-004 EPA1613B [Total HXCDF 421 pg/g DM J 23,25
9354 |SSI-SC-DUP-01 9354-004 EPA1613B |Total PeCDF 126 pg/g DM J 23,25
9354 |[SSI-SC-DUP-01 9354-004 EPA1613B |[Total TCDF 67.2 pg/g DM J 23,25
9354 |SSI-SC-DUP-03 9354-005 EPA1613B |Total TCDD 41.0 pg/g J 9
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APPENDIX D
Updated RI Data Summary Statistics



Table D-1

Updated Remedial Investigation Summary Statistics

Bellingham, Washington

R.G. Haley Site

Table D-1 | January 10, 2018

Minimum Maximum Maximum Maghnitude of E d Magnitude of
Sediment Depth Zone Analyte Total Samples Freque.ncy of Min.imun.I ] Max'imurrl ) Dectected Mean Dectet.:ted Median Dete.cted Detected o ration - Freq y of E: d of Dry-weight Screening Exceedanc? of TOC-| Dry-weigh.t Sediment TOC-No.rmaIized
per Depth Zone Detection (%) Detection Limit | Detection Limit Concentration Concentration Concentration Concentration TOC-Normalized - Detects Only (%) Levels novrt'nallzed Screening Level Screening Level
Screening Levels
Surface Diesel-range hydrocarbons 13 46.2 6.1 21 12 57.0 18.0 220 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
Surface Heavy Oil-Range Hydrocarbons 13 92.3 12 12 42 131.8 87.5 430 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
Surface Total Petroleum Hydrocarbons 13 92.3 12 12 54 160.8 89.5 650 NA 15.4 2.5 NA 260 mg/kg NA
Surface Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal 32 100 NA NA 9.49 52.2 31.1 200.8 NA 100 13.4 NA 15 ng/kg NA
Surface 1-Methylnaphthalene 5 60 20 20 15 22.0 25.0 26 NA No screening level No screening level No screening level No screening level No screening level
Surface Total cPAH TEQ (ND=0.5RL) 36 100 NA NA 8.28 386.5 173.0 3494 NA 83.3 166 NA 21 pug/kg NA
Surface 1,2,4-Trichlorobenzene 28 0 2 88 NA NA 28.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Surface 1,3-Dichlorobenzene (m-Dichlorobenzene) 28 0 88 NA NA 29.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Surface Hexachloroethane 10 0 19 88 NA NA 38.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Surface Hexachlorobutadiene 27 0 3.6 88 NA NA 26.1 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Surface N-Nitrosodiphenylamine (as diphenylamine) 28 0 3.6 88 NA NA 29.1 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Surface Benzoic Acid 28 14.3 190 1800 110 337.5 370.0 500 NA 0 <1 NA 650 ug/kg NA
Surface Benzyl Alcohol 28 10.7 19 130 37 55.0 50.0 78 NA 3.6 1.4 NA 57 ug/kg NA
Surface 2,4-Dimethylphenol 28 17.9 4.2 440 19 41.8 42.0 82 NA 10.7 2.8 NA 29 ug/kg NA
Surface 2-methylphenol (o-Cresol) 27 14.8 4.2 88 24 35.5 35.5 47 NA 0 <1 NA 63 ug/kg NA
Surface 4-methylphenol (p-Cresol) 28 35.7 19 88 24 207.1 176.0 450 NA 0 <1 NA 670 pg/kg NA
Surface Pentachlorophenol 33 69.7 93 510 12 240.6 180.0 580 NA 42.4 5.8 NA 100 pg/kg NA
Surface Phenol 28 32.1 15 270 30 168.0 170.0 410 NA 0 <1 NA 420 pg/kg NA
Surface Mercury 14 100 NA NA 0.05 0.3 0.3 0.45 NA 7.1 1.1 NA 0.41 mg/kg NA
Sub-surface Diesel-range hydrocarbons 82 67.1 6.4 37 8.3 1224.4 130.0 37000 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
Sub-surface Heavy Oil-Range Hydrocarbons 82 80.5 13 44 22 1199.5 190.0 27000 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
Sub-surface Total Petroleum Hydrocarbons 82 84.1 13 44 8.3 2099.3 260.0 50000 NA 42.7 192 NA 260 mg/kg NA
Sub-surface Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal 57 100 NA NA 0.468 130.2 50.1 608 NA 86 40 NA 15 ng/kg NA
Sub-surface 1-Methylnaphthalene 35 68.6 19 150 9.5 260.3 46.5 4700 NA No screening level No screening level No screening level No screening level No screening level
Sub-surface Total cPAH TEQ (ND=0.5RL) 97 81.4 1.058 1613 4.45 680.9 290.0 12080 NA 74.2 575 NA 21 ug/kg NA
Sub-surface 1,2,4-Trichlorobenzene 75 0.93 490 NA NA 27.1 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface 1,2-Dichlorobenzene (o-Dichlorobenzene) 75 0 0.93 490 NA NA 26.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface 1,3-Dichlorobenzene (m-Dichlorobenzene) 75 0 0.93 490 NA NA 26.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface Hexachlorobenzene 81 0 1.5 490 NA NA 25.5 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface Hexachloroethane 38 0 7.6 490 NA NA 50.4 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface Hexachlorobutadiene 73 0 1.5 490 NA NA 27.4 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface Benzoic Acid 74 2.7 31 9700 82 166.0 166.0 250 NA 0 <1 NA 650 ug/kg NA
Sub-surface Benzyl Alcohol 74 2.7 1.5 490 6.9 12.4 12.5 18 NA 0 <1 NA 57 ug/kg NA
Sub-surface 2,4,5-Trichlorophenol 5 0 330 1390 NA NA 703.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface 2,4,6-Trichlorophenol 5 0 330 1390 NA NA 703.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
Sub-surface 2,4-Dimethylphenol 75 24 1.5 2500 4.1 22.9 16.0 110 NA 5.3 3.8 NA 29 ug/kg NA
Sub-surface 2-methylphenol (o-Cresol) 75 21.3 1.5 2500 4.6 18.2 8.8 59 NA 0 <1 NA 63 ug/kg NA
Sub-surface 4-methylphenol (p-Cresol) 75 53.3 1.9 490 1.9 101.0 66.0 440 NA 0 <1 NA 670 ug/kg NA
Sub-surface Pentachlorophenol 95 63.2 1.5 1160 5.6 600.5 240.0 4700 NA 45.3 47 NA 100 pg/kg NA
Sub-surface Phenol 75 41.3 2.1 490 3.1 80.9 22.0 470 NA 2.7 1.1 NA 420 pg/kg NA
Sub-surface Mercury 39 94.9 0.09 0.2 0.05 0.9 0.4 11.3 NA 46.2 28 NA 0.41 mg/kg NA
All Depth Intervals, Combined Diesel-range hydrocarbons 95 64.2 6.1 37 8.3 1109.6 110.0 37000 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
All Depth Intervals, Combined Heavy Oil-Range Hydrocarbons 95 82.1 12 44 22 1035.3 160.0 27000 NA Evaluated as part of TPH | Evaluated as part of TPH NA Evaluated as part of TPH NA
All Depth Intervals, Combined Total Petroleum Hydrocarbons 95 85.3 12 44 8.3 1812.1 220.0 50000 NA 38.9 192 NA 260 mg/kg NA
All Depth Intervals, Combined Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal 89 100 NA NA 0.468 102.2 44.2 608 NA 91 40 NA 15 ng/kg NA
All Depth Intervals, Combined 1-Methylnaphthalene 40 67.5 19 150 9.5 233.8 34.0 4700 NA No screening level No screening level No screening level No screening level No screening level
All Depth Intervals, Combined Total cPAH TEQ (ND=0.5RL) 133 86.5 1.058 1613 4.45 588.7 226.5 12080 NA 76.7 575 NA 21 ug/kg NA
All Depth Intervals, Combined 1,2,4-Trichlorobenzene 103 0 0.93 490 NA NA 27.6 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
All Depth Intervals, Combined 1,3-Dichlorobenzene (m-Dichlorobenzene) 103 0 0.93 490 NA NA 27.6 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
All Depth Intervals, Combined Hexachloroethane 48 0 7.6 490 NA NA 47.9 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
All Depth Intervals, Combined Hexachlorobutadiene 100 0 1.5 490 NA NA 27.0 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
All Depth Intervals, Combined Benzoic Acid 102 5.9 31 9700 82 280.3 300.0 500 NA 0 <1 NA 650 ug/kg NA
All Depth Intervals, Combined Benzyl Alcohol 102 4.9 1.5 490 6.9 38.0 37.0 78 NA 1 1.4 NA 57 ug/kg NA
All Depth Intervals, Combined 2,4,5-Trichlorophenol 5 0 330 1390 NA NA 703.8 Not detected Not detected Not detected Not detected Not detected Not a COC Not a COC
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Exceedance of TOC-
normalized
Screening Levels

Dry-weight Sediment
Screening Level

TOC-Normalized
Screening Level

All Depth Intervals, Combined 2,4,6-Trichlorophenol

330

1390

NA

NA

703.8

Not detected

Not detected

Not detected

Not detected

Not detected

Not a COC

Not a COC

All Depth Intervals, Combined 2,4-Dimethylphenol

103

22.3

1.5

2500

4.1

27.0

19.0

110

NA

6.8

3.8

NA

29 pg/kg

NA

All Depth Intervals, Combined 2-methylphenol (o-Cresol)

102

19.6

1.5

2500

4.6

21.7

18.5

59

NA

0

<1

NA

63 ug/kg

NA

All Depth Intervals, Combined 4-methylphenol (p-Cresol)

103

48.5

1.9

490

1.9

122.2

73.5

450

NA

0

<1

NA

670 pg/kg

NA

All Depth Intervals, Combined Pentachlorophenol

128

64.8

1.5

1160

5.6

500.8

230.0

4700

NA

44.5

47

NA

100 pg/kg

NA

All Depth Intervals, Combined Phenol

103

38.8

2.1

490

3.1

100.5

31.5

470

NA

1.9

1.1

NA

420 pg/kg

NA

All Depth Intervals, Combined Mercury

53

96.2

0.09

0.2

0.05

0.7

0.3

11.3

NA

35.8

28

NA

0.41 mg/kg

NA

Notes:
COC = contaminant of concern
cPAH = carcinogenic polycyclic aromatic hydrocarbons
DL = detection limit
HPAH = high molecular weight polycyclic aromatic hydrocarbons
LPAH = low molecular weight polycyclic aromatic hydrocarbons
mg/kg = milligrams per kilogram
NA = not applicable
ND = not detected
ng/kg = nanograms per kilogram
OC = organic carbon
RL = reporting limit
TEQ = toxicity equivalent
TOC = total organic carbon
TPH - total petroleum hydrocarbons
ug/kg = micrograms per kilogram
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2.1

2.2

Biological Testing Results for R. G. Haley

INTRODUCTION

Ramboll Environ conducted biological toxicity testing with sediment samples collected by GeoEngineers,
Inc. as part of a pre-design investigation being performed at the R. G. Haley Site in Bellingham,
Washington. Sediments were evaluated for biological effects following guidance provided by the
Washington State Department of Ecology (WDOE) Sediment Management Standards (SMS) under the
Washington Administrative Code (WAC) 173-204-315. This report presents the results of the toxicity
testing portion of the R. G. Haley sediment investigation.

METHODS

This section summarizes the test methods followed for this biological characterization. Test methods
followed guidance provided by the Puget Sound Estuary Program (PSEP 1995), the Sediment Cleanup
User’s Manual II (SCUM II; WDOE 2015), and the various updates presented during the Sediment
Management Annual Review Meeting (SMARM). Sediment toxicity was evaluated using three standard
PSEP bioassays; the 10-day amphipod test, the 20-day juvenile polychaete survival and growth test,
and the 48-hour benthic larval development test.

Sample Collection Sample and Animal Receipt

Test sediments were collected on October 12, 2015 and three were received at Ramboll Environ on
November 30 and December 4, 2015. Reference sediment from Carr Inlet, WA was collected by Ramboll
Environ on December 4, 2015 and received on the same day. Sediment samples were stored in a walk-
in cold room at 4 x 2°C in the dark. The test sediment was not sieved prior to testing. All tests were
conducted within the eight week holding time.

Amphipods (Eohaustorius estuarius) were supplied by Northwestern Aquatic Sciences in Newport,
Oregon. Animals were held in native sediment at 15°C prior to test initiation. Juvenile polychaete worms
(Neanthes arenaceodentata) were obtained from Aquatic Toxicology Support in Bremerton, Washington.
Juvenile polychaetes were held in seawater at 20°C (Neanthes were cultured in water-only and were
not held in sediment prior to testing). Mytilus galloprovincialis (mussel) broodstock were provided by
Taylor Shellfish in Shelton, WA. Broodstock were held in unfiltered seawater at 16°C prior to spawning.

Native Eohaustorius sediment from Yaquina Bay, Oregon was also provided by Northwest Aquatic
Sciences for use as control sediment treatments for the amphipod and juvenile polychaete tests.

Sample Grain Size and Reference Comparison

Sediment grain size is one of the characteristics used in selecting the appropriate reference sediment(s)
to compare the chemical and biological responses of project sediments. The percent fines value is
defined as the amount of sediment that passes through a 62.5-um sieve, expressed as a percentage of
the total sample analyzed. This is also the sum of the silt and clay fraction of sediment. Wet-sieve grain
size results for the reference sample was conducted in the field (at the time of collection) by Ramboll
Environ. The percent-fines determination of the project sediments are summarized in Table 2-1.
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Table 2-1. Sample and Reference Grain Size Comparison.

Treatment Percent Fines! Treatment Compared To:
CR22 (Reference) 24%
SS1-SS-03_0-12 26% CR22
SS1-SS-05_0-12 19% CR22
SS1-SS-06_0-12 28% CR22

1 Wet sieve results

All project samples were compared to the reference CR22.

Ultra-Violet Light Exposure

Test sediment samples were exposed to ultra-violet (UV) light during the entire test exposure. The UV
light regime followed guidance provided by Appendix C of SCUM II (WDOE 2015). UV light was provided
by fluorescent light ballast containing one Duro-Test Vita-Lite® (40W, 5500°K, 91 CRI) fluorescent bulb
and one standard fluorescent bulb (Phillips FA0CW). The UV bulbs were placed within 12” above the
sediment surface. All test chambers in the UV exposures were left uncovered to prevent any UV loss.
Tests were conducted on water-tables to ensure that the additional lighting did not alter water
temperatures in the test chambers. In all other respects, the methods followed the standard testing
protocols are summarized below.
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10-day Amphipod Bioassay

The 10-day acute toxicity test with E. estuarius was initiated on December 7, 2015. To prepare the test
exposures, approximately 175 mL of sediment was placed in clean, acid and solvent-rinsed 1-L glass
jars, which were then filled with 775 mL of 0.45-pm filtered seawater at 28 ppt. The control and
reference sediment were tested concurrently with the test treatment. Five replicates were used to
evaluate sediment toxicity while the remaining two replicates were designated as sacrificial surrogate
chambers. One surrogate chamber was sacrificed at test initiation to measure porewater and overlying
ammonia and sulfides. The remaining surrogate chamber was used for measuring daily water quality
throughout the test, as well as porewater and overlying ammonia and sulfides at test termination. Total
ammonia as nitrogen was monitored using an Orion meter fitted with an ammonia ion-specific probe.
Total sulfides as S?- were monitored using a HACH DR/2800 Spectrophotometer.

Test chambers were placed in randomly assigned positions in a 15°C water bath and allowed to
equilibrate overnight. Trickle-flow aeration was provided to prevent dissolved oxygen concentrations
from dropping below acceptable levels.

Immediately prior to test initiation, water quality parameters were measured in the surrogate chamber
for each treatment. Dissolved oxygen (DO), temperature, pH, and salinity were then monitored in the
surrogate chambers daily until test termination. Target test parameters were:

Dissolved Oxygen: >5.1 mg/L
pH: 7 - 9 units
Temperature: 15 + 1°C

Salinity: 28 + 1ppt

The tests were initiated by randomly allocating 20 E. estuarius into each test chamber, ensuring that
each of the amphipods successfully buried into the sediment. Amphipods that did not bury within
approximately one hour were replaced with healthy amphipods. The 10-day amphipod bioassay was
conducted as a static test with no feeding during the exposure period. At test termination, sediment
from each test chamber was sieved through a 0.5-mm screen and all recovered amphipods transferred
into a Petri dish. The number of surviving and dead amphipods was then determined under a dissecting
microscope.

A water-only, 4-day reference-toxicant test was conducted concurrently with the sediment tests using
ammonium chloride. The ammonium chloride reference-toxicant test was used to ensure animals used
in the test were healthy and of similar sensitivity to prior tests. This test also provided information on
the sensitivity to any ammonia concentrations that might be present in the sediments.
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20-day Juvenile Polychaete Bioassay

The 20-day chronic toxicity test with N. arenaceodentata was initiated on December 4, 2015. Test
exposures were prepared with approximately 175 mL of sediment placed in clean, acid and solvent-
rinsed 1-L glass jars, which were then filled with 775 mL of 0.45-pm filtered seawater at 28 ppt. The
control and reference sediment were tested concurrently with the test treatment. Five replicates were
used to evaluate sediment toxicity while the remaining two replicates were designated as sacrificial
surrogate chambers. One surrogate chamber was sacrificed at test initiation to measure overlying and
interstitial ammonia and sulfides. The remaining surrogate chamber was used for measuring daily water
quality throughout the test, as well as overlying and interstitial ammonia and sulfides at test termination.
Total ammonia as nitrogen was monitored using an Orion meter fitted with an ammonia ion-specific
probe. Total sulfides as S were monitored using a HACH DR/2800 Spectrophotometer.

Test chambers were placed in randomly assigned positions in a water bath at 20°C and allowed to
equilibrate overnight. Trickle-flow aeration was provided to prevent dissolved oxygen concentrations
from dropping below acceptable levels.

Immediately prior to test initiation, water quality parameters were measured. Dissolved oxygen,
temperature, pH, and salinity were then monitored in the surrogates daily until test termination. Target
test parameters were:

Dissolved Oxygen: >4.6 mg/L
pH: 7 - 9 units
Temperature: 20 £ 1°C

Salinity: 28 + 2 ppt

The juvenile polychaete test was initiated by randomly allocating five N. arenaceodentata into each test
chamber, and observing whether each of the worms successfully buried into the sediment. Worms that
did not bury within approximately one hour were replaced with healthy worms. The 20-day test was
conducted as a static-renewal test, with exchanges of 300 mL of water occurring every third day.
N. arenaceodentata were fed every other day with 40 mg of TetraMarin® (approximately 8 mg dry
weight per worm). At test termination, sediment from each test chamber was sieved through a 0.5-mm
screen and all recovered worms transferred into a Petri dish. The number of surviving and dead worms
was determined. All surviving worms were then transferred to pre-weighed, aluminum foil weigh-boats,
and dried in a drying oven at 60°C for approximately 24 hours. Each weigh-boat was removed, cooled
in a dessicator, and then weighed on a microbalance to 0.01 mg. Each of the weigh boats was then
heated to 550°C for 2 hours in order to determine the ashed weight. Ash-free dry weights (AFDW) were
calculated to correct for the influence of sediment grain size differences between treatments. The ashed
boats were weighed to 0.01 mg and the ashed weight was subtracted from the dry weight to calculate
the AFDW. Both dry weight and AFDW were used to determine individual worm weight and growth rates.

A water-only, 4-day reference-toxicant test was conducted concurrently with the sediment tests using
ammonium chloride. The ammonium chloride reference-toxicant test was used to ensure animals used
in the test were healthy and of similar sensitivity to prior tests. This test also provided information on
the sensitivity to any ammonia concentrations that might be present in the sediments.
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Larval Developmental Bioassay

Test sediment was evaluated using the larval benthic toxicity test with the mussel, M. galloprovincialis.
The mussel larval test was initiated on December 7, 2015. The control and reference sediment were
tested with the test treatments. To prepare the test exposures, 18 g (1 g) of test sediment was placed
in clean, acid and solvent-rinsed 1-L glass jars, which were then filled to 900 mL with 0.45-um filtered
seawater. Six replicate chambers were prepared for the test treatment, reference sediment, and the
native sediment control treatment. Five of the replicates were used to evaluate the test; the sixth
replicate was used as a water quality surrogate. Each chamber was shaken for 10 seconds and then
placed in predetermined randomly-assigned positions in a water bath at 16°C.

To collect gametes for each test, mussels were placed in clean seawater and acclimated at 16°C for
approximately 20 minutes. The water bath temperature was then increased over a period of 15 minutes
to 20°C. Mussels were held at 20°C and monitored for spawning individuals. Spawning females and
males were removed from the water bath and placed in individual containers with seawater. These
individuals were allowed to spawn until sufficient gametes were available to initiate the test. After the
spawning period, eggs are transferred to fresh seawater and filtered through a 0.5 mm Nitex® mesh
screen to remove large debris, feces, and excess gonadal matter. A composite was made of the sperm
and diluted with fresh seawater. The fertilization process was initiated by adding sperm to the isolated
egg containers. Egg-sperm solutions were periodically homogenized with a perforated plunger during
the fertilization process and sub-samples observed under the microscope for egg and sperm viability.
Approximately one to one and a half hours after fertilization, embryo solutions were checked for
fertilization rate. Only those embryo stocks with >90% fertilization were used to initiate the tests.
Embryo solutions were rinsed free of excess sperm and then combined to create one embryo stock
solution. Density of the embryo stock solution was determined by counting the number of embryos in a
subsample of homogenized stock solution. This was used to determine the volume of embryo stock
solution to deliver approximately 20,000 to 40,000 embryos to each test chamber.

Dissolved oxygen, temperature, pH, and salinity were monitored in water quality surrogates to prevent
loss or transfer of larvae by adhesion to water-quality probes. Ammonia and sulfides in the overlying
water were measured on Day 0 and Day 2 (test termination). Total ammonia as nitrogen was monitored
using an Orion meter fitted with an ammonia ion-specific probe. Total sulfides as S2 were monitored
using a HACH DR/2800V Spectrophotometer. Target test parameters were as follows:

Dissolved Oxygen: >4.8 mg/L
pH: 7 - 9 units
Temperature: 16 £ 1°C

Salinity: 28 + 1ppt

The development test was conducted as a static test without aeration. The protocol calls for test
termination when 95% of the embryos in the control have reached the prodissoconch I stage
(approximately 48-60 hours). At termination, the overlying seawater was decanted into a clean 1-L jar
and mixed with a perforated plunger. From this container, a 10 mL subsample was transferred to a
scintillation vial and preserved in 5% buffered formalin. Larvae were subsequently stained with a dilute
solution of Rose Bengal in 70% alcohol to help visualization of larvae. The number of normal and
abnormal larvae was enumerated on an inverted microscope. Normal larvae included all D-shaped
prodissoconch I stage larvae. Abnormal larvae included abnormally shaped prodissoconch I larvae and
all early stage larvae.
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A water-only reference-toxicant test was conducted concurrently with the sediment tests using
ammonium chloride. The ammonium chloride reference-toxicant test was used to ensure animals used
in the test were healthy and of similar sensitivity to prior tests. This test also provided information on
the sensitivity to ammonia concentrations that would possibly be present in the sediments.

Data Analysis and QA/QC

All water quality and endpoint data were entered into Excel spreadsheets. Water quality parameters
were summarized by calculating the mean, minimum, and maximum values for each test treatment.
Endpoint data were calculated for each replicate and the mean values and standard deviations were
determined for each test treatment.

All hand-entered data was reviewed for data entry errors, which were corrected prior to summary
calculations. A minimum of 10% of all calculations and data sorting were reviewed for errors. Review
counts were conducted on any apparent outliers.

For the larval test, the percent of normal larvae when compared to the reference was the endpoint used
to evaluate the test sediment. This was based on the number of normal larvae in each treatment divided
by the number normal in the reference sample, as defined in the SCUM II guidance document (WDOE
2015).

For SMS suitability determinations, comparisons were made according SCUM II (WDOE 2015) and Fox
et al. (1998). Data reported as percent mortality or survival were transformed using an arcsine square
root transformation prior to statistical analysis. All data were tested for normality using the Wilk-Shapiro
test and equality of variance using Levene’s test. Determinations of statistical significance were based
on one-tailed Student’s t-tests with an alpha of 0.05. A comparison of the larval endpoint relative to the
reference was made using an alpha level of 0.10. For samples failing to meet assumptions of normality,
a Mann-Whitney test was conducted to determine significance. For those samples failing to meet the
assumptions of normality and equality of variance, a t-test on rankits was used.

Ramboll Environ Report#122315.01 PAGE 6 OF 24



3.1

Biological Testing Results for R. G. Haley

RESULTS

The results of the sediment testing, including a summary of test results and water quality observations
are presented in this section. Data for each of the replicates, as well as laboratory bench sheets are
provided Appendix A and statistical analyses are provided in Appendix B.

10-day Amphipod Bioassay

The bioassay test with E. estuarius was validated with 0% mortality in the native sediment control,
which met the performance criterion of <10% mortality for SMS evaluations. This result indicates that
the test conditions were suitable for adequate amphipod survival. Mean mortality in the reference
treatment CR22 was 5% which met the performance criteria (£25% mortality) and indicated that the
reference sediment was acceptable for suitability determination. Mean mortality in the three project
samples was 1%. All endpoint results are summarized in Table 3-1.

Summaries of water quality measurements, ammonia and sulfide concentrations, and test conditions
are presented in Table 3-2, Table 3-3, Table 3-4, and Table 3-5.

All water quality parameters were within the acceptable limits throughout the duration of the test, with
the exception of minor deviations in temperature and salinity. Temperature was recorded slightly above
the targeted range of 15+1°C (Max value 16.5°C). The temperature control system was adjusted upon
discovery and temperatures returned to the targeted range for the duration of the test. These deviations
would not be expected to affect the significance of the test results.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The LCso value was well within control chart limits (£2 standard deviations from the
laboratory historical mean). This result indicates that the test organisms used in this study were of
similar sensitivity to those previously tested at Ramboll Environ.

Ammonia concentrations observed in the E. estuarius test were below the No Observed Effect
Concentration (NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-3;
compare to NOEC of 138 mg/L). Values were also below the published threshold concentration of 15
mg/L total ammonia (Barton 2002). Therefore ammonia concentrations within the sediment samples
should not have been a contributor to any adverse biological effects observed in the test treatments.
Initial sulfide concentrations in interstitial water were below 0.3 mg/L in all samples except for the
reference. Due to the high survival observed in the reference treatment this value was not be expected
affect the outcome of the testing.
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Table 3-1. Test Results for Eohaustorius estuarius.

Biological Testing Results for R. G. Haley

. Number | Number |Percentage | Méan Percentage | standard
Treatment Replicate Initiated |Surviving| Survival . i Deviation
Survival| Mortality
1 20 20 100
2 20 20 100
Control 3 20 20 100 100 0 0.0
4 20 20 100
5 20 20 100
1 20 19 95
2 20 19 95
(Re?eerice) 3 20 18 90 95 5 3.5
4 20 20 100
5 20 19 95
1 20 20 100
2 20 20 100
SS1-SS-03_0-12 3 20 20 100 99 1 2.2
4 20 19 95
5 20 20 100
1 20 20 100
2 20 19 95
SS1-SS-05_0-12 3 20 20 100 99 1 2.2
4 20 20 100
5 20 20 100
1 20 19 95
2 20 20 100
SS1-SS-06_0-12 3 20 20 100 99 1 2.2
4 20 20 100
5 20 20 100
Table 3-2. Water Quality Summary for Eohaustorius estuarius.
o |PiSSoped Oogen| TemPerature | salinity (ppt) | pH (units)
Mean| Min | Max [Mean| Min | Max [Mean| Min | Max |Mean| Min | Max
Control 8.2 7.7 8.5 158|156 | 16.5| 28 28 29 8.1 | 8.0 | 8.2
(Re(f':eereice) 8.2 7.8 8.7 | 16.0 | 15.7 | 16.3 | 28 28 29 8.1 | 8.0 | 8.3
SS1-SS-03_0-12 8.1 7.6 8.5 158|155 |16.2 | 29 28 30 8.3 | 81| 8.5
SS1-SS-05_0-12 8.1 7.5 86 (159|157 |16.2 | 28 28 29 8.2 | 8.0 | 8.5
SS1-SS-06_0-12 8.1 7.5 8.6 |15.8|15.6 |16.4 | 29 28 29 8.3 | 8.1 | 8.6
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Table 3-3. Ammonia Summary for Eohaustorius estuarius.

Control 0.00 0.00 0.00 0.00
CR22
(Reference) 0.00 0.00 1.83 1.43
551-55-03_0-12 0.342 0.00 5.39 1.73
S551-55-05_0-12 0.872 0.00 8.79 4.35
S551-55-06_0-12 1.53 0.00 12.3 4.78

NOEC (concurrent reference-toxicant test derived) = 138 mg/L

Table 3-4. Sulfide Summary for Eohaustorius estuarius.

Control 0.000 0.000 ND 0.270
(Re?jrijlce) 0.024 0.005 1.16 0.310
SS1-SS-03_0-12 0.041 0.000 0.119 0.168
SS1-SS-05_0-12 0.027 0.005 0.142 0.148
SS1-SS-06_0-12 0.002 0.007 0.126 0.154

ND - no data; insufficient volume for analysis.
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Biological Testing Results for R. G. Haley

Table 3-5.Test Condition Summary for Eohaustorius estuarius.

Test Conditions: PSEP E. estuarius

Sample Identification

Control, CR22, SS1-S5-03_0-12, SS1-SS-05_0-12,
551-55-06_0-12

Date sampled

October 12, 2015

Date received

November 30 and December 4, 2015

Recommended: <8 weeks (56 days)

Test dates December 7 — December 17, 2015
Sample storage conditions 4°C, dark
Days of holdin
Y g 56 Days

Source of control sediment

Yaquina Bay, OR

Test Species

E. estuarius

Supplier

Northwestern Aquatic Sciences, Newport, OR

Date acquired

December 4, 2015

Age class

Mature adult, 3-5 mm

Test Procedures

PSEP 1995 with SMARM revisions

Test location

Ramboll Environ Port Gamble Laboratory

Test type/duration

10-Day static

Control water

North Hood Canal seawater, 0.45um filtered

Test dissolved oxygen

Recommended: > 5.1 mg/L Observed: 7.5 - 8.7 mg/L

Test temperature

Recommended: 15 + 1 °C Observed: 15.5 - 16.5°C

Test Salinity Recommended: 28 + 1 ppt Observed: 28 - 30 ppt
Test pH Recommended: 7 - 9 Observed: 8.0 - 8.6
Control Performance Standard Recommended: .
. Observed: 0% mortality; Pass
SMS Control < 10% mortality
Reference Performance Standard Recommended: .
. Observed mortality: 5%; Pass
SMS Reference < 25% mortality

Reference Toxicant LCso
(total ammonia)

LCso = 180.1 mg/L

Mean; Acceptable Range
(total ammonia)

142.1; 35.3 - 248.8 mg/L

NOEC (total ammonia)

138 mg/L

NOEC (unionized ammonia)

1.73 mg /L

Test Lighting

16L:8D with full spectrum lighting per
SCUM II Appendix C

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 2 surrogates (one used for WQ measurements throughout the

test)
Organisms/replicate 20
Exposure volume 175 mL sediment/ 775 mL water
Feeding None
Water renewal None

Deviations from Test Protocol

Temperature and Salinity
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3.2

Biological Testing Results for R. G. Haley

20-day Juvenile Polychaete Bioassay

No mortality was observed in the N. arenaceodentata control sediment and mean individual growth
(MIG) in the control sediment was 0.902 mg/ind/day (dry weight) and 0.577 mg/ind/day (AFDW). These
values fall within the test acceptability criteria of <10% mean mortality and >0.38 mg/ind/day (WDOE
2015; Kendall 1996) and £10% mean mortality and =0.38 mg/ind/day mean individual growth (USACE
2015), indicating that the test conditions were suitable for adequate polychaete survival and growth. A
summary of the test results for all samples is shown in Table 3-6. Summaries of water quality
measurements, ammonia and sulfide concentrations, and test conditions are presented in Table 3-7,
Table 3-8, Table 3-9, and Table 3-10.

Mean mortality in the reference treatment CR22 was 0%, meeting the reference performance standard
of <10% (WDOE 2015; USACE 2015). Mean individual growth for the reference treatment was 0.694
mg/ind/day (dry weight) and 0.527 mg/ind/day (AFDW). When compared to the control, MIG expressed
as AFDW was 91%, which met the reference performance standard of 280% (WDOE 2015; USACE
2015).

Mortality in all project sediments was 0%. Mean individual growth (as dry weight) in the test treatments
ranged from 0.679 to 0.843 mg/ind/day. Mean individual growth in the AFDW assessment, which
removes variability caused by gut contents, ranged from 0.567 to 0.687 mg/ind/day as AFDW. The
observed mean growth in the project sediments was greater than or similar to the respective endpoints
for the reference treatments in all cases.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The LCso value was within control chart limits (2 standard deviations from the laboratory
historical mean). This result indicates that the test organisms used in this study were of similar
sensitivity to those previously tested at Ramboll Environ.

All water quality parameters were within the acceptable limits throughout the duration of the test, with
the exception of minor deviations in salinity. This deviations would not be expected to affect the
significance of the test results.

Ammonia concentrations observed in the N. arenaceodentata test were below the No Observed Effect
Concentration (NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-8;
compare to NOEC of 146 mg/L). Initial sulfide concentrations in interstitial water were below the NOEC
(3.4 mg/L; Kendall and Barton 2004) for all samples.
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Biological Testing Results for R. G. Haley

Table 3-6. Test Results for Neanthes arenaceodentata.

Mean Individual Growth (mg/ind/day)
Treatment |Rep Nl:Ir_nber Survivors|Mortality

Initiated (%) D_ry Mean Std AEDW  |Mean Std
Weight Dev Dev

1 5 5 0.785 0.485

2 5 5 0.853 0.626
Control 3 5 5 0 0.859 | 0.902 | 0.100 | 0.489 |0.577|0.083

4 5 5 1.002 0.640

5 5 5 1.012 0.646

1 5 5 0.884 0.714

2 5 5 0.621 0.496

CR22

(Reference) 3 5 5 0 0.670 | 0.694 |0.108 | 0.517 [0.527|0.110

4 5 5 0.630 0.483

5 5 5 0.665 0.427

1 5 5 0.698 0.585

2 5 5 0.909 0.703
551'5303—0' 3 5 5 0 0.860 | 0.843 |0.116 | 0.688 |0.687|0.115

4 5 5 0.989 0.870

5 5 5 0.761 0.592

1 5 5 0.751 0.653

2 5 5 0.803 0.648
551'5305—0' 3 5 5 0 0.808 | 0.774 | 0.101 | 0.662 |0.631|0.090

4 5 5 0.890 0.715

5 5 5 0.617 0.477

1 5 5 0.668 0.569

2 5 5 0.626 0.537
551'5306—0' 3 5 5 0 0.738 | 0.679 | 0.064 | 0.610 |0.567| 0.044

4 5 5 0.751 0.610

5 5 5 0.610 0.511

Table 3-7. Water Quality Summary for Neanthes arenaceodentata.

Dissolved Oxygen

Temperature (°C Salinit t H (units
Treatment (mg/L) P °©) y (ppt) pH ( )

Mean | Min | Max | Mean | Min Max | Mean | Min Max | Mean | Min Max

Control 7.2 | 6.4 7.7 | 19.9 | 19.6 | 20.3 30 28 31 7.9 7.6 8.2

CR22

7.5 69| 81 |19.9 |19.6 | 20.2 29 28 31 8.1 7.7 8.6
(Reference)

§51-S5-03_0-12 7.3 | 6.8 | 7.7 | 19.8 | 19.5| 20.2 30 27 32 8.3 7.9 8.6

551-55-05_0-12| 7.4 | 6.9 | 8.0 | 19.9 | 19.6 | 20.2 30 28 31 8.4 7.8 8.7

551-55-06_0-12| 7.2 | 6.3 | 7.8 | 19.9 | 19.6 | 20.2 30 28 31 8.2 7.7 8.6
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Biological Testing Results for R. G. Haley

Table 3-8. Ammonia Summary for Neanthes arenaceodentata.

Control 0.126 3.98 0.638 5.77
(Re?eRriice) 0.000 0.000 1.37 0.760
S551-55-03_0-12 0.000 0.000 8.13 0.000
S551-55-05_0-12 1.82 0.000 9.64 0.000
S551-55-06_0-12 1.84 0.000 12.3 1.11

BOLD= Exceeds NOEC (concurrent reference-toxicant test derived) of 146 mg/L
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Table 3-9. Sulfide Summary for Neanthes arenaceodentata.

Biological Testing Results for R. G. Haley

Control 0.000 0.018 0.200 0.085
(Re?eRrirz'lce) 0.006 0.069 0.055 0.305
S§51-55-03_0-12 0.015 0.020 0.000 0.115
S§51-55-05_0-12 0.007 0.063 0.170 0.115
S§51-55-06_0-12 0.002 0.015 0.155 0.225
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Biological Testing Results for R. G. Haley

Table 3-10. Test Condition Summary for Neanthes arenaceodentata.

Test Conditions: PSEP N. arenaceodentata

Sample Identification

Control, CR22, SS1-SS-03_0-12, SS1-SS-05_0-12,
SS1-SS-06_0-12

Date sampled

October 12, 2015

Date received

November 30 and December 4, 2015

Test dates

December 4 — December 24, 2015

Sample storage conditions

4°C, dark

Days of holding
Recommended: <8 weeks (56 days)

53 Days

Source of control sediment

Yaquina Bay, OR

Test Species

N. arenaceodentata

Supplier

Aquatic Toxicology Support

Date acquired

December 4, 2015

Age class

Juvenile; 21 - 26 Days post emergence

Test Procedures

PSEP 1995 with SMARM revisions

Test location

Ramboll Environ Port Gamble Laboratory

Test type/duration

20-Day static renewal

Control water

North Hood Canal seawater, 0.45um filtered

Test dissolved oxygen

Recommended: > 4.6 mg/L

Observed: 6.3 - 8.1 mg/L

Test temperature

Recommended: 20 = 1 °C

Observed: 19.5 - 20.3 °C

Test Salinity

Recommended: 28 + 2 ppt

Observed: 27 - 32 ppt

Test pH

Recommended: 7 - 9

Observed: 7.6 - 8.7

Initial biomass

Recommended: 0.5-1.0 mg

0.331 mg; Acceptable

Minimum: 0.25 mg

Control Performance Standard

Recommended:

: 0% P
Control < 10% mortality Observed: 0% Pass

Recommended: = 0.72 mg/ind/day
Minimum: > 0.38 mg/ind/day
(as Dry Weight)

Observed:
0.902 mg/ind/day; Pass

Reference performance standard
(SMS)

CR22:
CR22:

Recommended: Mortality <20%
MIGReference/MIGControl (AFDW) > 80%

0%; Pass
91.3%; Pass

Reference Toxicant LCso
(total ammonia)

ECso = 169.2 mg/L

Mean; Acceptable Range
(total ammonia)

143.4; 59.8 - 227.1 mg/L

NOEC (total ammonia)

146 mg/L

NOEC (unionized ammonia)

1.473 mg/L

Test Lighting

16L:8D with full spectrum lighting per
SCUM II Appendix C

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 2 surrogates
(one used for WQ measurements throughout the test)

Organisms/replicate

5

Exposure volume

175 mL sediment/ 775 mL water

Feeding

40 mg/jar every other day (8mg/ind every other day)

Water renewal

Water renewed every third day (1/3 volume of exposure chamber)

Deviations from Test Protocol

Salinity
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3.3

Biological Testing Results for R. G. Haley

Larval Development Bioassay

The larval development test with M. galloprovincialis was validated by 97.6% normal survivorship,
defined as the mean number of normal larvae within the control divided by the stocking density. This
value was within both the SMS acceptability criteria of >70%. A summary of the test results for all
samples is shown in Table 3-11. Summaries of water quality measurements, ammonia and sulfide
concentrations, and test conditions are presented in Table 3-12, Table 3-13, and Table 3-14.

Mean normal survival of the reference sediment CR22 was 87.4%, which met both the SMS reference
acceptability criteria of 265%. This is defined as the number of normal larvae in the reference sample
divided by the number of normal larvae in the control. The test mean chamber stocking density
(measured at test initiation) was 28.0 embryos/mL.

A reference-toxicant test (positive control) was performed on the batch of test organisms utilized for
this study. The LCsp value was within control chart limits (£2 standard deviations from the laboratory
historical mean). Therefore the test organisms used in this study were of similar sensitivity to those
previously tested at Ramboll Environ.

All water quality parameters were within the acceptable limits throughout the duration of the test.

Ammonia concentrations observed in the M. galloprovincialis test were below the No Observed Effect
Concentration (NOEC) value derived from the concurrent ammonia reference-toxicant test (Table 3-13;
compare to NOEC of 8.03 mg/L). This indicates that ammonia concentrations within the sediment
samples should not have been a contributor to any adverse biological effects observed in the test
treatments.
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Biological Testing Results for R. G. Haley

Table 3-11. Test Results for Mytilus galloprovincialis.

270
242
291
277
286
206
256
266
264
202
219
234
183
274
236
226
253
233
234
277
246
226
288
241

5 269 1
I = Mean Initial count (Stocking density); 280.0
Nc = Mean Control Normal

Nr = Mean Reference Normal

>0.70;
Meets
Criterion

Control 273.2 19.2

>0.65;
Meets
Criterion

CR22

238.8 32.0
(Reference)

5S51-5S5-03_0-12 229.2 32.8

SS51-SS-05_0-12 244.6 20.7

551-55-06_0-12 254.0 24.5

AlWIN|FO|[RWINPFIO[DWINPIU[ARWIN|IFO|DR[WIN |~
WUHNIN|IOININ(F|WIN|INRFWNn|W|Wwn|INO|RAR|jO|O)|UT|O (N

Table 3-12. Water Quality Summary for Mytilus galloprovincialis.

Control 7.6 | 7.3 7.8 |16.5|16.4 |16.6| 28 28 | 28 | 7.8 | 7.7 | 8.0
CR22 6.7 | 6.0 7.4 | 16.6 | 16.3 |16.8| 28 28 | 28 | 7.8 |7.7| 7.9
(Reference)

S§51-55-03_0-12 6.2 | 5.6 6.9 |16.5|16.3 |16.9| 28 28 | 28 | 79 |78 7.9

S§51-55-05_0-12 6.5 | 5.6 7.6 |16.7 | 16.6 |16.7| 28 28 | 28 | 79 | 7.8 | 8.0

S551-55-06_0-12 6.4 | 5.6 7.5 |16.7 | 16.4 |16.9| 28 28 | 28| 79 | 7.8 | 8.0
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Biological Testing Results for R. G. Haley

Table 3-13. Ammonia and Sulfide Summary for Mytilus galloprovincialis.

Control 0.000 0.000 0.000 0.000
(Re?eRriflce) 0.000 0.000 0.134 0.005
S§51-55-03_0-12 0.000 0.000 0.098 0.000
S§51-55-05_0-12 0.000 0.139 0.072 0.000
S§51-55-06_0-12 0.000 0.412 0.050 0.000

NOEC (concurrent reference-toxicant test derived) = 8.03 mg/L
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Biological Testing Results for R. G. Haley

Table 3-14. Test Condition Summary for Mytilus galloprovincialis.

Test Conditions: PSEP M. galloprovincialis

Sample Identification

Control, CR22, SS1-55-03_0-12, SS1-S5-05_0-12,
551-55-06_0-12

Date sampled

October 12, 2015

Date received

November 30 and December 4, 2015

Recommended: < 8 weeks (56 days)

Test dates December 7 - December 9, 2015
Sample storage conditions 4°C, dark
Holding time 56 Days

Test Species

M. galloprovincialis

Supplier

Taylor Shellfish, Shelton, Wa

Date acquired

December 4, 2015

Age class

<3-h old embryos

Test Procedures

PSEP 1995 with SMARM revisions

Test location

Ramboll Environ Port Gamble Laboratory

Test type/duration

48-60 Hour static test (Actual: 48 hours)

Control water

North Hood Canal sea water, 0.45um filtered

Test dissolved oxygen

Recommended: > 4.8 mg/L |Observed: 5.6 - 7.8 mg/L

Test temperature

Recommended: 16 + 1 °C Observed: 16.3 - 16.9 °C

Test Salinity

Recommended: 28 + 1 ppt |Observed: 28 - 28 ppt

Test pH

Recommended: 7 - 9 Observed: 7.7 - 8.0

Stocking Density

Recommended: 20 - 40 Observed: 28.0 embryos/mL

Reference performance standard
(SMS)

embryos/mL
Control performance standard Recommended:
Observed: 97.6%; P
(SMS) Control normal survival > 70% serv °s rass
Recommended:

Reference normal survival |Observed: 87.4%; Pass

relative to control > 65%

Reference Toxicant LCso
(total ammonia)

LCso = 10.3 mg/L

Mean; Acceptable Range
(total ammonia)

5.4; 0.22 - 10.5 mg/L

NOEC Combined proportion normal
(total ammonia)

8.03 mg/L

NOEC Combined proportion normal
(unionized ammonia)

0.155 mg/L

Test Lighting

16L:8D with full spectrum lighting per
SCUM 1II Appendix C

Test chamber

1-Liter Glass Chamber

Replicates/treatment

5 + 1 surrogate (used for WQ measurements throughout the

test)

Exposure volume 18 g sediment/ 900 mL water
Feeding None
Water renewal None
Deviations from Test Protocol None
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4.1

Biological Testing Results for R. G. Haley

DISCUSSION

Sediments were evaluated based on Sediment Management Standards (SMS) criteria. The biological
criteria are based on both statistical significance (a statistical comparison) and the degree of biological
response (a numerical comparison). The SMS criteria are derived from the Washington Department of
Ecology’s Sediment Cleanup User’s Manual II (SCUM II; WDOE 2015). Comparisons were made for each
treatment against the reference sample. Two numerical comparisons were made under SMS, the
Sediment Cleanup Objective (SCO) and the Cleanup Screening Level (CSL).

Amphipod Test Suitability Determination

Under the SMS program, a treatment will fail SCO if mean mortality in the test sediment is >25% and
the difference between mean mortality in the treatment compared to mean mortality in the reference is
statistically significant (p < 0.05). Treatments fail the CSL if mean mortality in the test treatment >30%
relative to the reference sediment and the difference is statistically significant.

Project sediments from the R. G. Haley Site do not fail the SCO and CSL criteria for the amphipod test
as shown in Table 3-15.

Table 3-15. SMS Comparison for Eohaustorius estuarius.

Statistically .
i Mortality . .
Mean c " Different CEmIETEe Fails Fails
) ompare 21 22
Treatment Mortality o than to Reference SCO7 CSL~
(96) Reference? = 25 04 > 30 %
(o)
(P=0.05) Mr-Mr (%0)
Control 0.0
CR22 5.0
SS1-SS5-03_0-12 1.0 CR22 No -4 No No
SS1-SS5-05_0-12 1.0 CR22 No -4 No No
SS1-SS5-06_0-12 1.0 CR22 No -4 No No

1SCO: Statistical Significance and MT >25%
2CSL: Statistical Significance and MT-MR >30%
Mr = Treatment Mortality

Mr = Reference Mortality
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4.2

Biological Testing Results for R. G. Haley

Juvenile Polychaete Test Suitability Determination

Suitability determinations for the juvenile polychaete test were based on mean individual growth (MIG).
A test treatment fails SCO criteria if MIG is statistically lower in the test treatment, relative to the
reference, and the ratio of the MIG in the test treatment is <0.70 that of the reference. The treatments
will fail CSL criteria if the MIG is significantly lower than the reference treatment and the ratio between

the MIG of the treatment and the MIG of the reference is <0.50.

Project sediments from the R. G. Haley Site do not fail the SCO and CSL criteria when evaluated on the
dry weight and AFDW basis (Table 3-16).

Table 3-16. SMS Comparison for Neanthes arenaceodentata.

Statistically MIG
MIG Comparison | Less than Relative to | Fails SCO?* | Fails CSL??
ULl (mg/ind/day) To: Reference? Reference < 0.70 < 0.50
(p=0.05) MIGT/MIGr
Dry Weight
Control 0.902
CR22 0.694
S551-55-03_0-12 0.843 CR22 No 1.21 No No
SS1-SS-05_0-12 0.774 CR22 No 1.12 No No
SS51-SS-06_0-12 0.679 CR22 No 0.98 No No
Ash-Free Dry Weight
Control 0.577
CR22 0.527
SS1-SS-03_0-12 0.687 CR22 No 1.30 No No
S551-55-05_0-12 0.631 CR22 No 1.20 No No
S551-55-06_0-12 0.567 CR22 No 1.08 No No

1SCO: Statistical Significance and MIGT/MIGr <70%
2CSL.: Statistical Significance and MIGT/MIGr <50%
MIGT = Treatment Mean Individual Growth
MIGr = Reference Mean Individual Growth
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Biological Testing Results for R. G. Haley

Larval Test Suitability Determination

Larval test treatments fail SCO criteria if the number of normal larvae in the test treatment is
significantly lower than that of the reference and if the ratio between the normal larval development in
the test treatment is less than 0.85 of the normal development in the reference. Treatments fail CSL
criteria if the number of normal larvae in the test treatment is significantly lower than that of the
reference and if the ratio between the normal larval development in the test treatment is less than 0.70
of the normal development in the reference after normalizing to the control.

Project sediments from the R. G. Haley Site do not fail the SCO and CSL criteria for larval development
(Table 3-17).

Table 3-17. SMS Comparison for Mytilus galloprovincialis.

Statistically . _
Mean Fails Fails
Mean Normal Compared Less than .
Treatment ) Number SCO?% | cSL?®
Survival (96)?* To: Reference?
Normal <0.85 | <0.70
(p=0.10)
Control 96.4 273
CR22 87.4 239
S$S51-S5-03_0-12 83.8 229 CR22 No No No
S§S1-S5-05_0-12 89.3 245 CR22 No No No
S§S51-55-06_0-12 91.9 254 CR22 No No No

! Control data is normalized to the stocking density; reference and project treatments are normalized
to the control

2 SCO: Statistical Significance and (Nr-Nt) <0.85

3 CSL: Statistical Significance and (Nr-Nt) <0.70

Nt =Treatment Mean Number Normal

Nr =Reference Mean Number Normal

Nc =Control Mean Number Normal
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SUMMARY

Biological Testing Results for R. G. Haley

A summary of the biological tests conducted on the R. G. Haley Site sediments evaluated under the SMS

sediment quality criteria (Table 3-18) are provided below.

All project samples pass the SCO and CSL performance criteria for all tests performed on the R. G. Haley

Site sediments.

Table 3-18. Summary of SMS Evaluation.

Sediment Cleanup Objectives

Cleanup Screening Levels

Treatment
Amphipod |Polychaete| Larval Amphipod Polychaete Larval
SS1-SS-03_0-12 Pass Pass Pass Pass Pass Pass
SS1-SS-05_0-12 Pass Pass Pass Pass Pass Pass
SS51-SS-06_0-12 Pass Pass Pass Pass Pass Pass
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Biological Testing Results for R. G. Haley

APPENDIX A

LABORATORY DOCUMENTS

Eohaustorius estuarius Amphipod Bioassay:
Laboratory Data Sheets... A.1.1

Reference Toxicant Test... A.1.2

Neanthes arenaceodentata Juvenile Polychaete Bioassay:
Laboratory Data Sheets... A.2.1

Reference Toxicant Test... A.2.2
Mytilus galloprovincialis Benthic Larval Bioassay:

Laboratory Data Sheets... A.3.1

Reference Toxicant Test... A.3.2

Ramboll Environ Report#122315.01



Ramboll Environ Report#122315.01

Biological Testing Results for R. G. Haley

APPENDIX A.1.1

Eohaustorius estuarius
Amphipod Bioassay

Laboratory Data Sheets
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CLIENT PROJECT SPECIES LABORATORY PROTOCOL
GeoEngineers RG Haley Eohaustorius estuarius Port Gamble Bath 7 PSEP 1995
JOB NUMBER PROJECT MANAGER TEST START DATE TEST END DATE
0 B. Hester 7-Dec-15 17-Dec-15
4E - Emergence Initial # of ENDPOINT DATA AND OBSERVATIONS
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(fungal. bacterial. or algal) Date Date Date Date Date Date Date Date . |Date Date =
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CLIENT PROJECT SPECIES Laboratory / Location PROTOCOL
GeoEngineers RG Haley Eohaustorius estuarius Port Gamble / Bath 7 PSEP 1995
JOB NUMBER PROJECT MANAGER TEST START DATE TIME _ TEST END DATE TIME
0 B. Hester 7-Dec-15 { §2() 17-Dec-15 :7&‘0’
WATER QUALITY DATA
Test Conditions| DO (mg/L) Temperature (°C) Salinity (ppt) pH
>5.1 mg/L 1541 2811 7-9 Tech Date
Project ID Day Rep Jar# meter mg/L meter deg C meter ppt meter unit
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CLIENT PROJECT SPECIES Laboratory / Location PROTOCOL
GeoEngineers RG Haley Eohaustorius estuarius Port Gamble / Bath 7 PSEP 1995
JOB NUMBER PROJECT MANAGER TEST START DATE TIME TEST END DATE TIME
0 B Hester 7-Dec-15 /6 i¢ 17-Dec-15 e
WATER QUALITY DATA
Test Conditions DO {mg/L) Temperature (°C) Salinity {ppt) pH
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CLIENT PROJECT SPECIES Laboratory / Location PROTOCOL
GeoEngineers RG Haley Eohaustorius estuarius Port Gamble / Bath 7 PSEP 1995
JOB NUMBER PROJECT MANAGER TEST START DATE TIME TEST END DATE TIME
0 B. Hester 7-Dec-15 e 17-Dec-15 RIS
WATER QUALITY DATA
Test Conditions| DO (mg/lL) Temperature (°C) Satinity (ppt) . pH
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Ammonia and Sulfide Analysis Record

Client/Project:

Organism:r -
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Page of
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Ammonia and Sulfide Analysis Record
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Biological Testing Results for R. G. Haley

APPENDIX A.1.2

Eohaustorius estuarius
Amphipod Bioassay

Reference Toxicant Test



CETIS QC Plot Report Date: 16 Dec-15 16:11 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Total Ammonia

Protocol:

Source: Reference Toxicant-REF

EPA/600/R-94/025 (1994)

Endpoint:

Proportion Survived

EC50-mg/L Total Ammonia

300- -

250

Reference Toxicant 96-h Acute Survival Test

-50-

05 Aug-11
10 Apr-12

08 May-12 |

08 Jun-12 |

22 Feb-13-+

10 May-13

23 Jul-13+-
27 Aug-13

01 Nov-13—

12 Nov-13
04 Apr-14-1
25 Apr-14 |

30 May-14 |

26 Aug-14-1
15 Sep-14

14 Nov-14

10 Dec-14
27 Feb-15--

26 Jun-15—

06 Nov-15 |

07 Dec-15--

+25

+1s

Mean

-1s

-25

Mean: 1421 Count: 20 -1s Warning Limit. 88.67 -2s Action Limit: 35.28
Sigma: 53.39 Cv: 37.60% +1s Warning Limit: 1954 +2s Action Limit: 2488

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2011 Aug 5 14:35 1449 2759 0.05168 05-3970-3796  17-5474-7748 NewFields
2 2012 Apr 10 1510 34.72 -107.4 -2.011 -) () 02-5902-8958 20-3951-0452 NewFields
3 May 8 14:30 61.87 -80.23 -1.503 ) 20-1853-8108  14-9890-9529 NewFields
4 Jun 8 15:30 166.5 24.39 0.4567 03-4756-9479  07-8270-3224 NewFields
5 2013 Feb 22 11:40 1522 10.12 0.1895 09-9358-3146  14-0757-4516 Newfields
6 May 10 14:20 130.8 -11.34 -0.2125 01-9831-6628 02-4493-3987 NewFields
7 Jul 23 15:10 167.1 25.04 0.469 15-9850-7427  05-2897-2730 NewFields
8 Aug 27 12:10 1404 -1.707 -0.03197 20-8540-9997 05-1258-2331 NewFields
9 Nov 1 13:30 215 72.91 1.366 (+) ©5-9765-5224 08-6656-9431 NewFields
10 12 13:45 91.52 -50.58 -0.9475 ©2-4327-2465 06-0504-8497 NewfFields
11 2014 Apr 4 1915 1739 31.75 0.5947 ©3-5617-0473  14-6315-5154 Port Gamble Environment
12 25 13:00 6578 -76.32 -1.43 (-) ©1-2394-9115  16-6351-0798 Port Gamble Environment
13 May 30 1530 193.9 51.82 0.9706 ©1-1744-7543  02-6036-0984 ENVIRON
14 Aug 26 1545 1133 -28.78 -0.539 15-5557-5937  00-0529-4993 ENVIRON
15 Sep 15 1510 106.3 -35.76 -0.6697 07-1282-2061 01-5984-9612 ENVIRON
16 Nov 14 1425 168 259 0.485 09-0717-5355  19-7840-9499 ENVIRON
17 Dec 10 1550 168.3 26.21 0.4908 19-3485-9112  05-9978-3434 ENVIRON
18 2015 Feb 27 12:35 108.8 -33.3 -0.6237 19-3876-5860 21-0291-4043 ENVIRON
19 Jun 26 13:20 1971 54.99 1.03 (+) 00-5720-1886  11-7391-9309 ENVIRON
20 Nov 6 15:30 24038 98.72 1.849 +) 07-0462-4762 05-5994-4603 ENVIRON
21 Dec 7 1558 180.1 37.98 0.7114 18-5380-2632 01-5604-1684 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst: J —
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CETIS QC Plot Report Date: 16 Dec-15 16:11 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Total Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
180—
160— +25
1401
120~ s
\
&
H _
g 80 Mean
E
< 60—
E:]
2 40 1s
? 20 ‘
g 0 -2s
4
20—
-40
-60 - e o | T . T T T B e i B
= S i o 3 b} 2 2 3 2 % z x 3 Z 3 p ] ] 4 =
Mean: 7838 Count: 20 -1s Warning Limit: 36.72 -2s Action Limit: -5.345
Sigma: 42.07 CV: 53.40% +1s Warning Limit: 120.9 +2s Action Limit: 162.9
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2011 Aug 5 1435 496 -29.2 -0.6941 (05-3970-3796  20-5970-4725 NewFields
2 2012 Apr 10 15:10 13 -65.8 -1.564 -) 02-5902-8958 03-7154-8292 NewFields
3 May 8 1430 426 -36.2 -0.8605 20-1853-8108 20-5519-2940 NewFields
4 Jun 8 1530 664 -12.4 -0.2947 03-4756-9479  03-6674-9041 NewFields
5 2013 Feb 22 11:40 856 6.8 0.1616 09-9358-3146  06-2817-6220 NewFields
6 May 10 14:20 88 9.2 0.2187 01-9831-6628 03-9560-5903 NewFields
7 Jul 23 15110 683 -10.5 -0.2496 15-9850-7427 18-8212-0119 NewFields
8 Aug 27 1210 86.4 7.6 0.1807 20-8540-9997 03-1133-2124 NewFields
9 Nov 1 13:30 96.4 17.6 0.4184 15-9765-5224  03-3609-7670 NewFields
10 12 13:45 393 -39.5 -0.9389 12-4327-2465 (09-6874-0351 NewFields
11 2014 Apr 4 1915 147 68.2 1.621 +) 13-5617-0473  16-0396-5073 Port Gamble Environment
12 25 13:00 27 -51.8 -1.231 (-) 11-2394-9115  19-2434-9439 Port Gamble Environment
13 May 30 1530 126 47.2 1.122 +) 11-1744-7543  06-3985-7474 ENVIRON
14 Aug 26 1545 90.1 11.3 0.2686 15-5557-5937  08-3094-4388 ENVIRON
15 Sep 15 1510 50.5 -28.3 -0.6727 07-1282-2061 16-3885-0935 ENVIRON
16 Nov 14 14:25 114 35.2 0.8367 09-0717-5355 07-0500-8008 ENVIRON
17 Dec 10 1550 59.4 -19.4 -0.4611 19-3485-9112  07-0579-1018 ENVIRON
18 2015 Feb 27 12:35 293 495 -1.177 (-) 19-3876-5860 19-7961-3594 ENVIRON
19 Jun 26 1320 132 53.2 1.265 +) 00-5720-1886  15-3704-4199 ENVIRON
20 Nov 6 1530 165 86.2 2.049 +) (+) 07-0462-4762 19-7906-3673 ENVIRON
21 Dec 7 1558 138 59.2 1.407 +) 18-5380-2632 00-7335-5231 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16
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CETIS QC Plot

Report Date:

16 Dec-1516:16 (1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival

Organism: Eohaustorius estuarius (Amphipod)

Material:

Unionized Ammonia

Protocol: EPA/600/R-94/025 (1994) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
3.0-
2.5
+25
i
g ’/‘
E +1s
<
z "
c ean
v
- -is
3
£
S -2s
< i
“ 00 -
0.5"‘" T - — " : i 1 T 7._‘;7 "
s 2 5 g & § g N xr z &8 T & g & = T = 8”8 5
Mean: 1.101 Count: 20 -1s Warning Limit: 0.6734 -2s Action Limit: 0.2462
Sigma: 0.4272 CV: 38.80% +1s Warning Limit: 1.528 +2s Action Limit: 1.955
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2011 Aug 5 14:35 1.76 0.6592 1.543 (+) 17-9542-0646 06-2792-7024 NewFields
2 2012 Apr 10 1510 0.4636 -06374  -1.492 -) 18-7283-5013 07-7471-6807 NewFields
3 17 1545 05982 -05028 -1.177 (-) 18-5229-3668 10-4921-5938 NewfFields
4 May 8 14:30 0.5509 -0.5501 -1.288 (-) 15-4565-2403 06-1396-7211 NewFields
5 Jun 8 1530 1.024 -0.07673 -0.1796 J3-7901-3036  07-6844-7156 NewFields
6 2013 Feb 22 11:40 1.364 0.2632 0.616 10-3861-9695 21-2507-0831 NewFields
7 May 10 14:20 1.578 0.4768 1.116 +) J5-8857-3753  18-2954-4563 NewfFields
8 Jul 23 15110 1.126 0.02489 0.05826 08-8059-3744 12-6137-6954 NewFields
9 Aug 27 12:10 1.689 0.5883 1.377 (+) 18-3860-3992 18-0374-3993 NewFields
10 Nov 1 13:30  1.339 0.2376 0.5561 01-7225-6737 09-1642-9045 NewFields
11 12 13:45 04715  -0.6295  -1.473 (-) 15-7445-3893  06-3812-4989 NewFields
12 2014 Apr 4 1915 1.072 -0.02935 -0.06871 02-4910-1045 07-9486-3041 NewFields
13 25 13:00 0.6871 -0.4139  -0.9688 05-3931-3196  11-2528-6540 Port Gambie Environment
14 May 30 1530 1.517 0.4156 0.9728 03-2348-8477 19-6287-3473 ENVIRON
15 Aug 26 15:45 1.087 -0.01396 -0.03268 16-9917-4183  13-7453-5343 ENVIRON
16 Sep 15 1510 0.6543  -0.4467  -1.046 -) 04-2286-3837 03-1229-8693 ENVIRON
17 Nov 14 14:25 1.119 0.01813  0.04244 07-5753-6828 00-1415-6148 ENVIRON
18 Dec 10 15:50 1.441 0.3396 0.7949 04-0714-3304 08-0742-5225 ENVIRON
19 2015 Feb 27 12:35 08668 -0.2342  -0.5481 10-1977-7129  06-3048-0232 ENVIRON
20 Nov 6 15:30 1.605 0.5043 1.181 +) 14-1974-2437 14-7486-0204 ENVIRON
21 Dec 7 15:58 1.807 0.7056 1.652 +) 12-1918-7694 00-1085-2209 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst: —

QA:




CETIS QC Plot

Report Date:

16 Dec-1516:16 (1 of 1)

Reference Toxicant 96-h Acute Survival Test

All Matching Labs

Test Type: Survival

Protocol:

EPA/600/R-94/025 (1994)

Organism: Eohaustorius estuarius (Amphipod)

Endpoint:

Proportion Survived

Material:
Source:

Unionized Ammonia
Reference Toxicant-REF

NOEL-mg/L Unionized Ammonia

0.0

-0.2

-0.4

0.6 -

Reference Toxicant 96-h Acute Survival Test

-

R
N

+25

+1s

Mean

-25

T B i 3 ) T - | 1 T r o
Mean: 0.8098 Count: 20 -1s Warning Limit: 0412 -2s Action Limit: 0.0142
Sigma: 0.3978 CvV: 49.10% +1s Warning Limit: 1.208 +2s Action Limit: 1.605
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2012 Apr 10 15110 0.249 -0.5608  -1.41 (-) 18-7283-5013  17-8032-8770 NewFields
2 17 1545 0.36 -0.4498  -1.131 (-) 18-5229-3668 21-3980-0168 NewFields
3 May 8 14:30 0.393 -0.4168  -1.048 (-) 15-4565-2403 07-1675-0393 NewFields
4 Jun 8 1530 0.56 -0.2498  -0.628 03-7901-3036  09-3097-7160 NewFields
5 2013 Feb 22 11:40 0.935 0.1252 0.3147 10-3861-9695 14-6175-2687 NewFields
6 May 10 14:20 1.38 0.5702 1.433 (+) 05-8857-3753  12-0577-0060 NewFields
7 Jul 23 15110 0.839 0.0292 0.0734 08-8059-3744  14-8468-9199 NewFields
8 Aug 27 12110 1.242 0.4322 1.086 (+) 18-3860-3992  13-4279-2307 NewFields
9 Nov 1 13:30 0.882 0.0722 0.1815 01-7225-6737  17-4499-2761 NewFields
10 12 13:45 0.302 -0.5078  -1.277 (-) 15-7445-3893  14-8428-9092 NewFields
11 2014 Apr 4 1915 105 0.2402 0.6038 02-4910-1045 18-6624-7464 NewFields
12 25 13:00 0.409 -0.4008  -1.008 (-) 05-3931-3196  00-2785-8568 Port Gamble Environment
13 May 30 1530 1.105 0.2952 0.7421 (03-2348-8477  17-7984-3461 ENVIRON
14 Aug 26 15145 1.037 0.2272 0.5711 16-9917-4183  01-4278-7622 ENVIRON
15 Sep 15 15:10 0.497 -0.3128  -0.7863 04-2286-3837 01-4675-9354 ENVIRON
16 Nov 14 14:25 0.881 0.0712 0.179 07-5753-6828 01-5478-5022 ENVIRON
17 Dec 10 1550 0.943 0.1332 0.3348 04-0714-3304 12-5251-7122 ENVIRON
18 2015 Feb 27 12:35 0.334 -0.4758  -1.196 (-) 10-1977-7129  04-0485-4050 ENVIRON
19 Jun 26 13:20 1.578 0.7682 1.931 (+) 13-7504-6588 11-4090-1553 ENVIRON
20 Nov 6 1530 122 0.4102 1.031 + 14-1974-2437  10-4251-0205 ENVIRON
21 Dec 7 1558 1.733 0.9232 2.321 +) (+) 12-1918-7694 05-5204-9536 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst: )

I

QA:




Test Code: BE7ECB888 | 18-5380-2632

Reference Toxicant 96-h Acute Survival Test ENVIRON
Batch ID: 15-6483-7423 Test Type: Survival Analyst:
Start Date: 07 Dec-15 15:58 Protocol: EPA/600/R-94/025 (1994) Diluent: Laboratory Seawater
Ending Date: 11 Dec-15 14:35 Species:  Eohaustorius estuarius Brine: Not Applicable
Duration: 95h Source: Northwestern Aquatic Science, OR Age:
Sample ID: 04-1097-4320 Code: 187EF870 Client: Internal Lab
Sample Date: 05 May-14 Material: Total Ammonia Project: Reference Toxicant
Receive Date: 05 May-14 Source: Reference Toxicant
Sample Age: 581d 16h Station: p140505.221
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-7335-5231 Proportion Survived 138 243 183.1 8.44% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level mg/L 95% LCL. 95% UCL TuU Method
01-5604-1684 Proportion Survived EC50 180.1 168.6 192.4 Trimmed Spearman-Kéarber
Proportion Survived Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL. Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
205 3 0.9667 0.8232 1 09 1 0.03333 0.05774 597% 3.33%
37.4 3 1 1 1 1 1 0 0 0.0% 0.0%
742 3 1 1 1 1 1 0 0 0.0% 0.0%
138 3 0.9333 0.7899 1 0.9 1 0.03333 005774 6.19% 6.67%
243 3 0.03333 0O 0.1768 0 0.1 0.03333 0.05774 1732% 96.67%
Proportion Survived Detail
C-mg/L Control Type Rep1 Rep 2 Rep 3
0 Dilution Water 1 1 1
20.5 1 1 0.9
374 1 1 1
742 1 1 1
138 1 0.9 0.9
243 0 0.1 0
Proportion Survived Binomials
C-mg/L Control Type  Rep1 Rep 2 Rep 3
0 Dilution Water  10/10 10/10 10/10
205 10/10 10/10 9/10
37.4 10/10 10/10 10/10
74.2 10/10 10/10 10/10
138 10/10 9/10 9/10
243 0/10 1/10 0/10

B
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000-173-187-1

CETIS™ v1.8.7.16

CETIS Test Data Worksheet Report Date: 16 Dec-1516:10 (p 1 of 1)
Test Code: 18-5380-2632/6E7EC888
Reference Toxicant 96-h Acute Survival Test ENVIRON
Start Date: 07 Dec-15 15:58 Species: Eohaustorius estuarius Sample Code: 187EF870
End Date: 11 Dec-15 14:35 Protocol: EPA/600/R-84/025 (1994) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Total Ammonia Sample Station: p140505.221
C-mg/L Code Rep Pos #Exposed # Survived Notes
B o Do 1 1 10 10 o '
0 D 2 2 10 10
0 D 3 3 10 10
205 | 14 10 10 B o - - "
205 2 5 10 T o
205 3 s 10 9 - B -
a4 1 1 10 -
374 T2 s w0 10 )
374 3 9 10 10 o
7 2 e T ST S T o S
7422 11 0 1o o
7 S S TR 10 S o S
138 1 13 10 10
138 2 14 10 9 o o o S
i 138 3 15 09 o B N B - o
o 2a3 1 18 10T 0 i o T
243 7k 2 T 1 1 - i
T2 3 s w0 o o

N
Analyst: 7 QA:




CETIS Summary Report Report Date: 16 Dec-1516:15(p 1 of 1)
Test Code: 48ABS3EE | 12-1918-7694
Reference Toxicant 96-h Acute Survival Test ENVIRON
Batch ID: 13-8402-0771 Test Type: Survival Analyst:
Start Date: 07 Dec-15 15:58 Protocol: EPA/600/R-94/025 (1994) Diluent: Laboratory Seawater
Ending Date: 11 Dec-15 14:35 Species: Eohaustorius estuarius Brine: Not Applicable
Duration: 95h Source: Northwestern Aquatic Science, OR Age:
Sample ID: 21-0513-7019 Code: 7D79D778 Client: Internal Lab
Sample Date: 05 May-14 Material:  Unionized Ammonia Project: Reference Toxicant
Receive Date: 05 May-14 Source: Reference Toxicant
Sample Age: 581d 16h Station: p140505.221
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
05-5204-9536 Proportion Survived 1.733 1.906 1.817 8.44% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level mg/L 95% LCL 95% UCL TU Method
00-1085-2209 Proportion Survived EC50 1.807 1.757 1.857 Trimmed Spearman-Karber
Proportion Survived Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
0.399 3 0.9667 0.8232 1 09 1 0.03333 0.05774 5.97% 3.33%
0.734 3 1 1 1 1 1 0 0 0.0% 0.0%
1.161 3 1 1 1 1 1 0 0 0.0% 0.0%
1.733 3 0.9333 0.7899 1 0.9 1 0.03333 0.05774 6.19% 6.67%
1.906 3 0.03333 0 0.1768 0 0.1 0.03333 0.05774 1732% 96.67%
Proportion Survived Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water 1 1 1
0.399 1 1 0.9
0.734 1 1 1
1.161 1 1 1
1.733 1 0.9 0.9
1.906 0 0.1 0
Proportion Survived Binomials
C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water  10/10 10/10 10/10
0.399 10/10 10/10 9/10
0.734 10/10 10/10 10/10
1.161 10/10 10/10 10/10
1.733 10/10 9/10 9/10
1.906 0/10 1710 0/10
(9%
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CETIS Test Data Worksheet Report Date: 16 Dec-15 16:15 (p 1 of 1)
Test Code: 12-1918-7694/48AB53EE
Reference Toxicant 96-h Acute Survival Test ENVIRON
Start Date: 07 Dec-15 15:58 Species: Eohaustorius estuarius Sample Code: 7D79D77B
End Date: 11 Dec-15 14:35 Protocol: EPA/600/R-94/025 (1994) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Unionized Ammonia Sample Station: p140505.221
C-mg/L ‘ Code Rep Pos #Exposed # Survived Notes
0 ‘D T+ 1+ 10 10 S S
o . D 2 2 10 10
0 D 3 3 10 10
0399 1 4 10 10 S S
0.399 2 5 100 10 o B
0399 . 3 6 10 9 ‘ i -
0734 T 7 1 10 o o o
0734 2 8 10 10 i i S -
0734 — 3 9 10 10 o I i o
R 1 10 10 10 o ) N -
1161 2 1110 10 i S
1161 T3 12 1o 10 T S
1.733 1 13 10 10
1,733 2 14 10 9 o - - -
4733 3 15 10 9 B ) ST -
1906 1 % 10 0 o o
© 1908 2 17 w04 o ) o i
1906 | 3 18 10 0 o o o )
o
000-173-187-1 CETIS™ v1.8.7.16 Analyst: QA:




CLIENT: GeoEngineers Date of Test: |07-Dec-15
PROJECT: RG Haley Test Type: Eoh RT
COMMENTS: |P140505.221

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample

Mod NH3T (mg/L) salinity (ppt)

pH

temp (C)

temp (K)

i-factor

Mod NH3U (mg/L)

Target / Sample Name

Actual

22.9

8.0

241

297.26

9.3053

#VALUE!

Integer: I-factor
1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

~N O L A WwN

Example 3.5

2.000

10.0

75

5.0

278.16

9.2750

0.008

15

20.5

28

7.9

16.1

289.26

9.3187

0.399

30

37.4

28

7.9

16.2

289.36

9.3187

0.734

60

74.2

28

7.8

16.2

289.36

9.3187

1.161

120

138

28

7.7

16.3

289.46

9.3187

1.733

D N O N AW S

240

28

7.5

16.1

289.26

9.3187

1.906




Ammonia Reference Toxicant Test Water Quality Data Sheet

CLIENT PROJECT Laboratory
p GeoEngineers RG Haley Eohaustorius estuarius Port Gamble .
TEST ID LOT #: TEST START DATE TIME 4-DAY END DATE
- 0% A
Pl40S0S 12| 23244 S38 )64Dec15 [GS 4 (-8Dec15

CHAMBER SIZE/TYPE

Alal pint yar

EXPOSURE VOLUME

7250 mtL

WATER QUALITY DATA

PROTOCOL

PSEP 1995 ‘

1438

TIME

TEST CONDITIONS 02(291/” Tf: z(? S;; (f;t) 7'i'_*9 TECHNICIAN ——ONIA
CONCENTRATION D.O. TEMP. SALINITY pH AMMONIA
SAMPLE ID DAY REP WQ TECH/ DATE Tech
Qi 2
0 [Stock|d 7.9 B wer & 23 & 8o VWIS 3|00
Ref Tox.-ammonia 0 mg/L
4|1 ]1244156 7 20 9 Fad W
TP -
| 0 [sck|s 5.0 9 s 8 985 § 13 ©@S|3lo0g
Ref Tox.-ammonia 15 mg/L =
41 1142359 \§379 28 2 Bo Jo ‘Y,
Qie.2
0 Stock e, o e il o A a ~a Y 12/7/15 3 3)‘/\
Ref. Tox.-ammonia 30 mg/lL 0 900 Wo o Jb 9 e il
4| 11435 9183 9 2% 9 .0 Ju
Ole.2
0 |Stock ge w7ls| 2
Ref Tox-ammonia | 60  mgiL b 808 e 5 78 % 13 12
a | 1|40 a1§2.9 2% 4 FaJ Yy
Wie.% e vwl1hs
0 [ Stock e 1o
Ref. Tox.-ammonia 120 mg/L g 5‘0 & 1 3 98 4 (77 3 {3%
41 1 a4 2802 241% a4 19 J
0 |Stock Cle . _ Y wurhs 2
Ref Tox.-ammonia 240 mg/L 8 7'6(/5 fo & 98 § 15 5 143
a1 (19359 1S3 49 2% 9 a7

ORI \1/0\0/\5
@ v e elTis

05/11/15

Amps.Eohs 4-d & 10-d NH3 RT ver.2.xIsx

1 of 1



Ammonia Re >nce Toxicant Test Water Qv ~'ity Data Sheet

SPECIES
Eohaustorius estuarius
CLIENT PROJECT | PROJECT MANAGER LABORATORY PROTOCOL
GeoEngineers RG Haley B. Hester Port Gamble . | Psep 1995

SURVIVAL & BEHAVIOR DATA

OBSERVATION KEY
N = Normal
LOE = Loss of equilibium
Q = Quinscent
DC = Discoloration
NB = No body INITIAL # OF
F = Floating on surface ORGANISMS

10

TECHNICIAN TECHNICIAN

o

Ref. Tox.- Ammonia 15 mgiL | 2

SAUPLED Va'uio?c;mils RE FJE::ELR #ALIVE: #DEAD: OBS | #ALIVE: #DEAD: OBS
10 g iF 1o g IF

Ref. Tox.- Ammonia 0 mg/L |2 \O @ . t° @ M
: 0 ©2F v 91

. 0 5 LF 10 B [F

Ref. Tox.- Ammonia 30 mg/L | 2

3 10 E oo e
1 (0 DEIF (0 65"3

Ref. Tox.- Ammonia 60 mg/iL | 2

Ref Tox.- Ammonia| 120 mgit | 2

3 H H B PPN TN N s

Ref.Tox.- Ammonia | 240 mgi | 2 owd , 4 o|le ! [ 4
: ; 5 ios : Py :
------- H E ? ”“““-“"“‘"""""é"""'“"'(..""'?""" ---.-.-.----.------------?----. vaveral

05/11/15 Amps.Eohs 4-d & 10-d NH3 RT ver.2 xlsx 1 of 1



ENVIRON Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: P1y650S .12
Date Prepared: V2315
Technician Initials: He

Amp/Eoh NH; RT

Assumptions in Model

Stock ammonia concentration is 10,000 mg/L = 10 mg/mL

Date: 12/7/2015
Measurement: 92866

Ure #7 e

Test Solutions_ Volume of stock to reach desired
Measured Desired .
. . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
i SALT WATER
147 20 VN 240 750 29.074
) 32 120 750 14.537
’3) L.z 60 750 7.269
PEK 30 750 3.634
2.5 15 750 1.817
0 750 0.000




Ramboll Environ Report#122315.01

Biological Testing Results for R. G. Haley

APPENDIX A.2.1

Neanthes arenaceodentata
Juvenile Polychaete Bioassay

Laboratory Data Sheets



Rl
i
:
il

il

]
-

]

& =

Ju

1ok 3
 Jrzee 4
4 ’?;;5,,-3‘__
5 Ii‘{cﬂ' :]L

122 .

% l"l-fnr- i

o s i 3

FaEN ST -

i, wm— (g

g I le
.| 1a E‘f@_ﬁ

A8
I
-"!-F:,I L
]

':'Lll'l};l:u

T e (2

i

S~ u

21292

N N DR

. _".T"E 1 Il.-fH,id\.-
— N TR o | Se, Ak
— o = fihe Ju

= _E‘F t- 1 l'?'..l"..h-l

_-—‘._

*__I,I.!'..nﬂ

S LoS. b

sS4

® 103.99

2130 | 3
294 2A |
291.43
3395 | ;
AR T

|¢-ﬁ"-"\‘-""-‘f.n'-”|'-"' IR B e

& fe—

=1 — Tl ie|e i':"--la-‘.‘-_..
-.'.r —I-s‘ -t;":

,.
_-_-.—_l-l.‘

—/
gy

_':—-—;.ﬂ\ ".'.__'__:_-?" ] ﬂli’ll- JL_

———0| e———7 | [\Hi3.

| ——T

el
Y

" 145.85
*199.7%
LERTAL 7

7854 |

B3
195 09

2 00,

Wiy gs
“la4 93763132

Dl o

551-55030-22 7 | 2

SsE oo,
A [ |

I ‘ﬂq_'g
" 19%.8c

‘5197

1320 b4 290 32 224,
" 1ub33]269.24 | ¢

PR
19932

w5 .58




a2ins

rRaNEE o ., - r-u-:r-z:; m-:nmm _:-n—:
=3 TEEE P EINnPE jﬁjﬁmﬁ'
e ey S | 7 ST L i "u-'-fl B - =
=115l as[s AR AR NN 1l T
;i- {f':‘?;,}:;%:i’:l; &_;ﬁ}ﬁﬁbq"ﬂ ; - E ?
=|={5l ~ | = | " | ==l ~=|=|2|=2fa]|2|lz|[=]l=2lz|=]2]l¢g g 15[ 00
miRl N et 618166 1 (O] Llgle 16 1 [o[a] 6] S V19 26T [ 24753
sss-ssosenzs |a| | | E FH | | [ I [ if? !ﬁ;'“ 1{5'% iﬁ"l.”'?'
S e ] | j AL s P19083 3248 | 2ar
S | | bkl PRV POV
: H-toH £l | | H-- _S_imLﬂ'f’c-H' Eﬁhﬂfﬁ%ﬁim o5
L | N _ RAE S [132.20 15 . lqyp e
FrEU L Mt W 6L S Meosadzaeisy [ e 32
mw:nll i I 1:-" it I e LFL&L 1&-5-':” ?’LI-“ |
I A E L f | LS P g |z2948
LA ] |6 \ | A
; L AN|BIER Y LIS 20200178 80 | 74460
=< ﬂ;fl WAL Hel B, R e P B
B SR L g2
14133
$214.84

Page 2



[cLzenT START TIMES EMD TIME DELLITIONY WATER BATCH TEST START DATE
GegEngineers RIG Haley IS65 FSW120315.01 PSEP 1955 &-Dec-2015
308 remBER FROJECT MANAGER FLocaTion . lorGanrsw BaTCM TEST SPECIES | TEST EMD DATE
L} B. Hesoer MWIME‘ ATS1L0515 Meaerhes arenaoeodisniaiy 24-Dec-2015
—WATER GUALTTY BATA
TEST 0 (mgiL] TERF {C)h SALINITY [pp) eH
CONDITIONS > 4.5 E] = 1.0
T L L L e e 1 s e
Cantrol / o[-0 %] *3 I8| 720.0|8] 2% [B] F.9 Ju| o s |
Control f 1l 18] A\ |9 202]9 1% [glavigl Jo /a8
Control / 2Bl T |8 202 (@) 29 || Q.0 | WM O Ty
Comtrol / sl 4] Do J€]l 7204 €] 29 3172 | &R | gz 27
Contral s sl || B P3P )| A b m j.';f-%E!.l.[ﬂ
Contral / si=illa]l 3.1 (49 a% [q] 29 [ 3.3 Jo 12foq |
Control 6  Ser 4 b g 14.% |q 29 |9 B Ju | |y e
Contred / teed |l L& |4 |19 [4 29 |4] 3.3 Ju 17/,
Control sie=lllal =3 [al 14%]a]l 30 [q] @0 e R L) T
Cantrol / si==l]118] 2o [8] 1299l 20 |8 =% Jo ] Jo g
Contral | 10 |suer | T 1.4 |4 q.7 £ 20 L4 q,.n' =
Contral [ 11 5o 7.% [ |4 .2 g o % ﬁ,b I fi‘-'q":"j
Controt / =l 1$] 7.5 [¢] 199 [¢] 32 B[ 8.2 | Uz W | W2 jzli
Contral / oj=l] 18] F4 18] 49 [8] &0 [3] 9.4 SR D Ty
Control | 14 |Suer 4 j% &| 700 g Y S @b b # 1ZIh8
el sl 16] €% O] 14.9[6] 3 (8] -9 i F T
| Control / sl | 18] XS B8] 20.0]l8 Q0 [8] @7 [0 S| U ithy
i Contred [ 17 | sur _ [:,..? ﬂll Eclﬁ Cl “Z,0 lﬂ 3;1 (Z iy
D and e '71 1.0 i 161‘-'-? 9 - @.0 4 Y
Comtrol / 19 |sum .ﬂ‘ LA | 5 1"|§ CE. == % 1.9 |15
Control / 2=1bA 170 B|lmwx |9l =n 191 g0 | A
B Owp s @ues dM BHSEHT Gl pyle ¥ nnl T



CLIENT | FROJECT START TIMES EMD TEME CILUTION WATER BATCH TEST START DATE
Geofrgingers ' RIG Haley 15085 FSW120315.01 PSEP 1995

| OE HUMEEER PROMECT MAMAGER LABDRATORY  LOCATION ORGEMNISH BATCS TEST SPECIES TEST EMD DATE

o . haster Port Gamble | E‘"; ATS110515 Weanthes arpcaceccentats | 24-Dec-2015
WATER QUALETY DATA
= T DO (ma/iL) TEWF (C) SALINITY (ppt] aH
ﬁﬁ TEWP BALIWITY “pE WATER

o Ern Tl : e meSt  fuesy C med Pt meer =nit REMEWAL F-.EI
Py o= F]8] 5[0 18219 728 |8l T4 Ju | Ju B

- cR22 / s gl F.J 18 90.1 |€ 18 % 3 = | Jue
cR22 | 2ol 18 w8 2028 28 B 8 Ju | I 2
cR22 / P ig] . %] 227 16| 88 | 94 oM | W 10/m
cR22 sl=11 5] 1.0 20.0 [3] 20 8] 7.4 (#7286 209 |
craz sl Vo e Leo |4 24 1] 34 Ju 1%oq
R ol iz U T4 (1 119 [ 1 29 |1 B[ Ju U o
cR22 J v | q 351al 148 |4 19 [9 2.1 U
CR22 / | 8 |sor L T3 |9 1.9 1 o I | .5 T | S !2‘—,."‘-;_
CR22 / o=l |6] FB (% 20)[% a5 [8] o4 Ju Ju B
i o) 16 B 18] vt (6] 20 |§] g.3 (e | o ziv
cR22 f 1 fsel | [&f "_@;]E'-'I 4! Hdll. % =2 13| .2 i 12ty
e ) g6 Glp.0 g Bo KBz | fe [JHIHe
om22 / |=1=1)iB] v |¢] 49 |8 0 [H ®.2 ] Jv 12fi4
CR22 / 14 | Suer & -1-‘5 G IO 30 r i 8.1 - e E.'E'-
CR22 | 15 | Suer % .4 |B] 2008 [B | B B2 Jo- Ju 1tha
v wlsn) | (B8] F.F |B 0.0 |8 30 |[® 8.3 | Ju | o 12he
= el AT 5% A 0 9] o [P
CR22 | 18 | Ser E “]: 2‘ H-I:, j{ Z0 -b'-lT .\ S g
cR22 f 19 | S (LT | (9. 48 W 175
i Jmlel VA DFOT O] 4 X [2] 0 |4 3083 &

=
e
e

Uwiovg Metie A ]y, Dl g )i

WaTIME FSEP 0 Mearthes. s



GezEngnears RG Haley S0l s FSW120315.01 4-Dec-2015
B. Hester Port Gamsle / E"’? ATSI10515 meanthes mensceodentats | 24-Dec-2015
WATER GUALTTY BATA
s L DO (ma/L) TEWP (C) SALINITY [ppt) pH
. K oET M= BT
e [ e f s | "'LL — m'f: - E"I":: e Feeding|  TECH/DATE
551-55-03-0-12 o |sur| 7] Q Enn Q 145 g LE' B 3.4 e .E'a"lﬂ"-'['
smegizy |vemaggl X 181 20 [B] 28 1@l .9 b g |
$51-55-03-0-12 2 |se | | g A.w | B 200 | B 1Y g 02 Je 124y |
ssissosouzs |sfel |la | 5 || 202 || 29 K| 9. & 173-|
S51-55-03-0-12 / afserd 121 7.2 %] 20.0 |9 i 4 9.1 -K-— € /f
$51-55-03-0-12 / S | Se| q 1 |a 1% |4 29 |4 %.2 ' Jiu 12 /pa
$51-55-03-0-12 6 |sem] ) .9 |49 14.8 q a0 4 8.3 A U 1Ty
SIL-S3-05-8-12 / 3 il 19 G4 19 140 | 4 10 ! @. 1L Je B
ssisso3-012f |sfsel /4] 3T (4] 4k (9 2 [q] 8. ¢ i L
e e O 1A 0 D) M I P W B T Jdo i3
$51-85-03-0-12 [ 10 |sur E 7k 2 | B E q| ﬂgﬂui ‘i:"lr Tﬁ’f ."Iff}‘
§51-55-03-0-12 f 11 |Ser 1.1 z—lzﬁ”%u q -;.13&{?3 | ﬂ.-"ll' # rz s
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Ramboll Environ Report#122315.01

Biological Testing Results for R. G. Haley

APPENDIX A.2.2

Neanthes arenaceodentata
Juvenile Polychaete Bioassay

Reference Toxicant Test



CETIS QC Plot Report Date: 09 Dec-15 14:23 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Total Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean: 143.4 Count: 20 -1s Warning Limit: 101.6 -2s Action Limit: 59.76
Sigma: 4183 Cv: 29.20% +1s Warning Limit: 1853 +2s Action Limit: 2271

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2013 Dec 20 14:00 1522 8.771 0.2097 08-9922-1254  05-5343-6267 NewFields
2 2014 Jan 24 13:20 1745 31.12 0.7441 20-9603-7883 05-6245-5381 NewFields
3 Apr 4 1540 2029 59.48 1.422 +) 09-1443-8374 04-8864-2138 ENVIRON
4 May 30 16:25 69.43 -73.97 -1.768 (-) 18-4751-2702 06-4812-5268 ENVIRON
5 Jun 6 14:00 1206 -22.83 -0.5457 02-4901-6395 02-6665-3375 ENVIRON
6 20 13:20 201.3 57.95 1.385 +) 04-8899-1061 18-6388-8462 ENVIRON
7 Jul 9 1530 112 -31.38 -0.7501 00-3047-6484  19-8550-4064 ENVIRON
8 Aug 22 12:30 1339 -9.533 -0.2279 19-3698-7324  19-8424-2994 ENVIRON
9 Sep 9 15.00 9787 -45.53 -1.089 ) 04-0379-7898 08-6657-8417 ENVIRON
10 Nov 14 11:11 2033 59.88 1.431 €3} 09-0815-7159  21-3147-5839 ENVIRON
11 Dec 5 11:50 1231 -20.31 -0.4855 14-5288-4655 12-0797-2995 ENVIRON
12 12 11:45 1384 -4.956 -0.1185 04-7774-5498 11-0912-6539 ENVIRON
13 2015 Jan 16 11:15 1753 31.89 0.7623 03-9642-9379  19-1724-7286 ENVIRON
14 Feb 20 14:50 88.65 -54.75 -1.309 (-) 12-3560-9864 07-2965-5219 ENVIRON
15 Mar 6 11:50 1812 37.76 0.9026 09-2159-7453  09-1672-5355 ENVIRON
16 Apr 24 12:50 103.1 -40.32 -0.9639 01-6315-9057  02-6990-5019 ENVIRON
17 May 15 14.00 89.83 -53.57 -1.281 -) 15-1184-2734  08-8902-1623 ENVIRON
18 Jul 2 14115 1856 42.18 1.008 +) 18-8075-0902 16-6019-0259 ENVIRON
19 Aug 21 16:33 161 17.58 0.4204 18-5704-8732 08-2852-0434 ENVIRON
20 Nov 5 16:00 1543 10.94 0.2614 15-0871-2744  12-3779-6972 ENVIRON
21 Dec 4 1555 1692 25.82 0.6173 15-8650-5167  03-4063-5051 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst:

v

QA:




CETIS QC Plot Report Date: 09 Dec-15 14:23 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Total Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean: 93.07 Count: 20 -1s Warning Limit: 51.89 -2s Action Limit: 10.71
Sigma: 41.18 Cv: 44.20% +1s Warning Limit:  134.3 +2s Action Limit: 1754
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test D Analysis ID  Laboratory
1 2013 Dec 20 1400 583 -34.77 -0.8443 08-9922-1254  11-2068-6689 NewFields
2 2014 Jan 24 1320 117 2393 0.5811 20-9603-7883  15-6685-9407 NewFields
3 Apr 4 1540 147 53.93 1.31 (+) 09-1443-8374  10-8829-6450 ENVIRON
4 May 30 1625 257 -67.37 -1.636 -) 18-4751-2702 12-3702-5556 ENVIRON
5 Jun 6 14.00 826 -10.47 -0.2542 02-4901-6395 20-5404-5146 ENVIRON
6 20 1320 145 51.93 1.261 (+) 04-8899-1061 10-6019-5810 ENVIRON
7 Jul 9 1530 4985 -43.57 -1.058 -) 00-3047-6484 08-3152-1432 ENVIRON
8 Aug 22 12:30 581 -34.97 -0.8492 19-3698-7324 16-9806-3196 ENVIRON
9 Sep 9 1500 583 -34.77 -0.8443 04-0379-7898 19-3535-3112 ENVIRON
10 Nov 14 1111 142 48.93 1.188 (+) 09-0815-7159  10-8173-5203 ENVIRON
11 Dec 5 1150 819 -11.17 -0.2712 14-5288-4655 20-6606-9579 ENVIRON
12 12 1145 497 -43.37 -1.053 -) 04-7774-5498 10-4327-6265 ENVIRON
13 2015 Jan 16 1115 130 36.93 0.8968 03-9642-9379 02-7191-1789 ENVIRON
14 Feb 20 1450 614 -31.67 -0.7691 12-3560-9864 14-9510-1611 ENVIRON
15 Mar 6 1150 122 28.93 0.7025 09-2159-7453  06-6960-4147 ENVIRON
16 Apr 24 1250 543 -38.77 -0.9415 01-6315-9057 00-4642-5370 ENVIRON
17 May 15 14:00 656 -27.47 -0.6671 15-1184-2734  09-3943-6020 ENVIRON
18 Jul 2 1415 140 46.93 1.14 (+) 18-8075-0902 00-0324-0641 ENVIRON
19 Aug 21 1633 140 46.93 1.14 (+) 18-5704-8732 12-5806-5521 ENVIRON
20 Nov 5 1600 133 39.93 0.9696 15-0871-2744  05-8415-3689 ENVIRON
21 Dec 4 1555 146 52.93 1.285 (+) 15-8650-5167 03-6544-2607 ENVIRON
000-173-187-1 CETIS™ v1.8.7.16 Analyst:\) L QA




CETIS QC Plot Report Date: 09 Dec-1514:30 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Unionized Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source:  Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
3.0
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Mean: 15 Count: 20 -1s Warning Limit: 1.016 -2s Action Limit: 0.5312
Sigma: 0.4845 Cv: 32.30% +1s Warning Limit: 1.985 +2s Action Limit: 2.469
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2013 Dec 20 14:00 1916 0.4156 0.8578 01-5055-0133  16-3961-8899 NewFields
2 2014 Jan 24 1320 08517 -0.6483 -1.338 (-) 09-1104-1497  12-8333-6553 NewFields
3 Apr 4 1540 1.94 0.4397 0.9076 00-6512-2526  06-9520-2408 NewFields
4 May 30 16:25 1.055 -0.4452  -0.9189 04-6747-6619  11-2879-2220 ENVIRON
5 Jun 6 1400 1.228 -0.2724  -0.5623 19-7971-8908  15-6482-0033 ENVIRON
6 20 13:20 2.113 06135 1.266 (+) 01-9511-3585  14-0146-3778 ENVIRON
7 Jul 9 1530 1.322 -0.1777  -0.3668 09-1500-8488 10-4546-7656 ENVIRON
8 Aug 22 12:30 165 0.1498 0.3092 18-5611-8800 16-9514-3424 ENVIRON
9 Sep 9 1500 07125 -0.7875 -1.625 -) 18-5349-8839  17-4717-4294 ENVIRON
10 Nov 14 1111 1.998 0.4984 1.029 (+) 17-3054-3443  08-9007-7058 ENVIRON
11 Dec 5 1150 1.187 -0.3134  -0.6468 14-0275-5265 10-7706-7479 ENVIRON
12 12 11:45 1782 0.2824 0.583 04-5967-6225 06-1786-3304 ENVIRON
13 2015 Jan 16 11:15 1.864 0.364 0.7513 18-9719-6747  15-5803-7088 ENVIRON
14 Feb 20 14:50 0.866 -0.634 -1.309 (-) 15-6687-7653  15-3894-5718 ENVIRON
15 Mar 6 11:50 1.861 0.3613 0.7457 11-3697-1780 11-9165-3524 ENVIRON
16 Apr 24 1250 0.8832 -06168 -1.273 -) 01-0867-6874 09-2102-1717 ENVIRON
17 May 15 14:.00 1.043 -0.4573  -0.9439 09-1275-9559  04-5482-9783 ENVIRON
18 Jul 2 1415 1633 0.1325 0.2736 12-0891-3679 07-1814-7730 ENVIRON
19 Aug 21 16:33 2.206 0.7056 1.456 (+) 12-1645-6634  17-4166-4421 ENVIRON
20 Nov 5 16:00 1.894 0.3937 0.8126 13-9158-6969  12-9319-1772 ENVIRON
21 Dec 4 1555 168 0.1796 0.3708 05-0232-3049  00-1680-9936 ENVIRON
000-173-187-1 CETIS™ v1.8.7.16 Analyst: J\/ QA:




CETIS QC Plot Report Date: 09 Dec-15 14:30 (1 of 1)
Reference Toxicant 96-h Acute Survival Test All Matching Labs
Test Type: Survival Organism: Neanthes arenaceodentata (Polycha Material: Unionized Ammonia

Protocol: PSEP (1995) Endpoint: Proportion Survived Source: Reference Toxicant-REF
Reference Toxicant 96-h Acute Survival Test
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Mean: 1.181 Count: 20 -1s Warning Limit: 0.706 -2s Action Limit: 0.2307
Sigma: 04752 CV: 40.20% +1s Warning Limit: 1.656 +2s Action Limit: 2.132
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2013 Dec 20 14:00 1.228 0.047 0.09891 01-5055-0133  05-3710-3857 NewFields
2 2014 Jan 24 1320 075 -0.431 -0.907 09-1104-1497  11-9980-1624 NewFields
3 Apr 4 15140 1.759 0.578 1.216 (+) 00-6512-2526  16-4646-7758 NewFields
4 May 30 16:25 0.494 -0.687 -1.446 (-) 04-6747-6619  20-5692-2184 ENVIRON
5 Jun 6 14:00 1.056 -0.125 -0.263 19-7971-8908 15-9945-9119 ENVIRON
6 20 1320 1.898 0.717 1.509 +) 01-9511-3585  21-4292-7262 ENVIRON
7 Jul 9 1530 0.853 -0.328 -0.6902 09-1500-8488 15-2291-7760 ENVIRON
8 Aug 22 12:30 1.227 0.046 0.0968 18-5611-8800 02-5634-5468 ENVIRON
9 Sep 9 1500 0.599 -0.582 -1.225 (-) 18-5349-8839 09-1071-5088 ENVIRON
10 Nov 14 11:11 1.391 0.21 0.4419 17-3054-3443  03-6925-5177 ENVIRON
11 Dec 5 11:50 0885 -0.296 -0.6229 14-0275-5265 10-6284-3142 ENVIRON
12 12 11:45 0949 -0.232 -0.4882 04-5967-6225 18-7114-9710 ENVIRON
13 2015 Jan 16 11:15 1.723 0.542 1.141 (+) 18-9719-6747  13-2446-7374 ENVIRON
14 Feb 20 14:50 0.756 -0.425 -0.8944 15-6687-7653  19-8246-2320 ENVIRON
15 Mar 6 11:50 1.333 0.152 0.3199 11-3697-1780  05-2303-0535 ENVIRON
16 Apr 24 12:50 0.659 -0.522 -1.098 (-) 01-0867-6874 18-8094-8803 ENVIRON
17 May 15 14:.00 0385 -0.331 -0.6965 09-1275-9559  12-8836-8785 ENVIRON
18 Jul 2 1415 1402 0.221 0.4651 12-0891-3679  17-1059-5211 ENVIRON
19 Aug 21 16:33 2.184 1.003 2111 +) (+) 12-1645-6634 17-2823-4932 ENVIRON
20 Nov 5 16:00 1627 0.446 0.9386 13-9158-6969 18-5085-3785 ENVIRON
21 Dec 4 1555 1.473 0.292 0.6145 05-0232-3049 09-1115-6716 ENVIRON
000-173-187-1 CETIS™ v1 8.7.16 Analyst: JL/ QA:




CETIS Summary Report Report Date: 09 Dec-1514:23 (p 1 of 1)
Test Code: 5E9025CF | 15-8650-5167

Reference Toxicant 96-h Acute Survival Test ENVIRON
Batch ID: 08-6334-4077 Test Type: Survival Analyst:

Start Date: 04 Dec-15 15:55 Protocol: PSEP (1995) Diluent: Laboratory Seawater

Ending Date: 08 Dec-15 16:00 Species:  Neanthes arenaceodentata Brine: Not Applicable

Duration: 4d Oh Source: Aquatic Toxicology Support Age:

Sample ID: 07-5789-2667 Code: 2D2C8638 Client: Internal Lab

Sample Date: 05 May-14 Material: Total Ammonia Project: Reference Toxicant

Receive Date: 05 May-14 Source: Reference Toxicant

Sample Age: 578d 16h Station: P140505.222

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

03-6544-2607 Proportion Survived 146 185 164.3 NA Fisher Exact Test

Point Estimate Summary

Analysis ID Endpoint Level mg/L 95% LCL 95% UCL TU Method

03-4063-5051 Proportion Survived EC50 169.2 163.9 174.7 Spearman-Karber

Proportion Survived Summary

C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
85.5 3 1 1 1 1 1 0 0 0.0% 0.0%
146 3 1 1 1 1 1 0 0 0.0% 0.0%
185 3 0.1 0 0.3484 0 0.2 0.05774 01 100.0% 90.0%
262 3 0 0 0 0 0 0 0 100.0%
325 3 0 0 0 0 0 0 0 100.0%
Proportion Survived Detail

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water 1 1 1

855 1 1 1

146 1 1 1

185 0.2 0 0.1

262 0 0 0

325 0 0 0

Proportion Survived Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water  10/10 10/10 10/10

85.5 10/10 10/10 10/10

146 10/10 10/10 10/10

185 2/10 0/10 1/10

262 0/10 0/10 0/10

325 0110 0/10 0/10
000-173-187-1 CETIS™ v1.8.7.16 Analyst._\/ el QA:




CETIS Test Data Worksheet Report Date: 09 Dec-1514:23 (p 1 of 1)
Test Code: 15-8650-5167/5E9025CF
Reference Toxicant 96-h Acute Survival Test ENVIRON
Start Date: 04 Dec-15 15:55 Species: Neanthes arenaceodentata Sample Code: 2D2C863B
End Date: 08 Dec-15 16:00 Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Total Ammonia Sample Station: P140505.222
C-mg/L :Code Rep Pos #Exposed # Survived Notes
o Tb 1 a2 10 0 N i B
0 D 2 2 10 10
0 D 3 10 10 10
85 1 9 10 10 o - o
855 2 6 10 10 i o i -
855 3 18 10 10 o - o
s 1 7 10 10
- 146 2 17 T a0 10 o o -
146 3 11 10 10 i
15 T4 14 10 2 B -
1852 4 10 0 o N h R
185 3 5 o 1 N o - R
262 1 3 10 0
22 T2 s 10 0 o - -
262 3 a3 10 0 ) i -
Ta2s 445 g0 o B B
o 3s T T 4 ) i o -
325 3 8 10 0 - -
000-173-187-1 CETIS™ v187.16 Analyst: \'J L QA:




CETIS Summary Report Report Date: 09 Dec-15 14:30 (p 1 of 1)
Test Code: 1DFOD769 | 05-0232-3049

Reference Toxicant 96-h Acute Survival Test ENVIRON
Batch ID: 04-3678-3581 Test Type: Survival Analyst:

Start Date: 04 Dec-15 15:55 Protocol: PSEP (1995) Diluent: Laboratory Seawater

Ending Date: 08 Dec-15 16:00 Species:  Neanthes arenaceodentata Brine: Not Applicable

Duration: 4d Oh Source: Aquatic Toxicology Support Age:

Sample ID: 05-6447-2130 Code: 21A52942 Client: Internal Lab

Sample Date: 05 May-14 Material:  Unionized Ammonia Project: Reference Toxicant

Receive Date: 05 May-14 Source: Reference Toxicant

Sample Age: 578d 16h Station: P140505.222

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

09-1115-6716 Proportion Survived 1.473 1.852 1.652 NA Fisher Exact Test

Point Estimate Summary

Analysis ID Endpoint Level mg/L 95% LCL 95% UCL TU Method

00-1680-9936 Proportion Survived EC50 1.68 1.649 1.711 Spearman-Karber

Proportion Survived Summary

C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 1 1 1 1 0 0 0.0% 0.0%
1.357 3 1 1 1 1 1 0 0 0.0% 0.0%
1.473 3 1 1 1 1 1 0 0 0.0% 0.0%
1.852 3 0.1 0 0.3484 0 0.2 0.05774 0.1 100.0% 90.0%
2.061 3 0 0 0 0 0 0 0 100.0%
2.104 3 0 0 0 0 0 0 0 100.0%
Proportion Survived Detail

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water 1 1 1

1.357 1 1 1

1.473 1 1 1

1.852 0.2 0 0.1

2.061 0 0 0

2.104 0 0 0

Proportion Survived Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water  10/10 10/10 10/10

1.357 10/10 10/10 10/10

1.473 10/10 10/10 10/10

1.852 2/10 0/10 1/10

2.061 0/10 0/10 0/10

2.104 0/10 0/10 0/10
000-173-187-1 CETIS™ v1.8.7.16 Analyst: JL/ QA:




CETIS Test Data Worksheet Report Date: 09 Dec-15 14:29 (p 1 of 1)
Test Code: 05-0232-3049/1DFOD769
Reference Toxicant 96-h Acute Survival Test ENVIRON
Start Date: 04 Dec-15 15:55 Species: Neanthes arenaceodentata Sample Code: 21A52942
End Date: 08 Dec-15 16:00 Protocol: PSEP (1995) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Unionized Ammonia Sample Station: P140505.222

C-mg/L Code Rep Pos #Exposed # Survived

0o b 1 10 0 '
0 D 2 8 10
0 D 3 5 10
1357 1 1 10
1.357 2 2 10
1357 34 10
P R T
1473 2 6 10
1473 3 18 10
C1ss2 T 1 43 10
T
C1es2 T T3 T Tagl
2.061 117 10
2.061 2 9 T 1
2081 B T-ET)
2104 T3 10
TR 2 14 10

2104 3 a0 Tho T

000-173-187-1

10

10
10
10
10
10
10
10

10

CETIS™ v18.7.16

Analyst: J L QA:




CLIENT:

GeoEngineers

Date of Test:

04-Dec-15

PROJECT:

RG Haley

Test Type:

Neanthes RT

COMMENTS:

P140505.222

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L) enter the corresponding total ammonia, salinity, temperature, and pH.

Sample

Mod NH3T (mg/L) salinity (ppt)

pH temp (C)

temp (K) Mod NH3U (mgiL)

i-factor

Target / Sample Name

Actual

22.9

8.0 241

29726 | 9.3053 #VALUE!

Integer: |-factor

1 9.26
9.27
9.28
9.29
9.30
9.32
933
9.34

~N O ;s wN

Example 3.5

2.000

10.0

7.5 5.0

278.16 9.2750 0.008

60

85.5

27

7.7 19.4

29256 9.3160 1.357

100

146

28

7.5 19.5

292.66 9.3187 1.473

140

185

28

7.5 19.4

292 56 9.3187 1.852

180

262

28

7.4 19.5

292 66 9.3187 2.104

QN O A WwWN -

220

325

28

7.3 194

29256 9.3187 2.061




ENVIRON

CLIENT PROJECT SPECIES LABORATORY PROTOCOL
GeoEngineers RG Haley Neanthes arenaceodentata Port Gamble PSEP 1995
JOB NUMBER PROJECT MANAGER TEST START DATE: TIME TEST END DATE TIME
0 B. Hester 04Dec15 !«.SS 08Dec15 “‘0 00

LOT #:

0140505 . QO

244 (L3S

WATER QUALITY DATA

DILTIN.WAT.BATCH TEMP REC# REFERENCE TOX. MATERIAL REFERENCE TOXICANT
FSW120315.01 ammonium chloride ammonia - TAN
DO (mgiL) TEMP(C) SAL (ppt) pH
TEST CONDITIONS TECHNICIAN
> 4.6 20 + 1 2842 7-9
CONCENTRATION D.O. TEMP, SALINITY pH
CLIENT/ ENVIRON ID DAY | REF wQ TECH
value units meter mg/L meter °c meter ppt meter unit
RefTox-  Target | o 0 |stock | B ! 9 ‘a4 4 Q gics o 9.4 O 2o
ammonia - mg/L ; 5 et

TAN Actual: 4 |Rep| % ~] l—& % 7.0.0 % 79 <Z 7 % Be v / %
mrons- o | g 1S B B 44 B 29 B 33 oo

TAN Actual: 4 |Rep| % 14 S 20 \ % 2_% % ] Uk BE 1L [ 3
RefTox-  Target: | 100 0 [stock [ Q Q7L 9 4.5 3 28 3 S J \thy
ammonia - mg/L — : - \ 3 = —

TAN Actual: 4 |Rep| ~ /(7 L % L0 OD "L_b % | 9 B¢ Ui
RefTox-  Target: | 140 0 |[Stock % 9 7 Q | 4.4 Q 29 B > 8 M 'b//o 4
ammonia - mg/L — - —

TAN Actual: 4 Rep[ 5 ’2 , \ % 200 % 7/% % 7. % %\; V1T [ o
Ref.Tox.- Target: | 180 0 [Stock | 9 8.2 (3 { f’\\g ? 719 o = 4 Ju !L/O 4
ammonia - mg/L - " ;

TAN Actual: 4 Rep{ % G N % 2.0.0 % Q,C\ % 7% be 1 ]%
RefTox-  Target: [ 220 0 |stock | g 37 9 (4.4 9 28 B >3 g e
ammonia - mg/L - -

TAN Actual: 4 |Rep| % 1.1 % 70 | % 10\ % .74% e\ )?)

05/14/15 @ \€ ‘ J\, ”fo Q/Lg' . PSEP 20d Neanthes.xIsx

Page 1



ENVIRON

e Neanthes arenaceodentata
CLIENT PROJECT JOB NUMBER I PROJECT MANAGER | LABORATORY PROTOCOL
| GeoEngineers RG Haley 0 B. Hester Port Gamble PSEP 1995
SURVIVAL & BEHAVIOR DATA
OBSERVATIONS KEY DAY 1 DAY 2 DAY 4
Nos onoimal INITIAL # OF DATE DAT D ]
. o L nfshe [T njee Tl T
= s i { TECHNICIAN \_) TECHNICIAN '\/ TECHNICIAN P HNl(_:l%ir‘lZ
INITIAL # e \ (< ,; 7 ﬂé
CLIENT/ ENVIRON ID valuecolNc'units REP i’:c.lri::ers #ALIVE : #DEAD : #ALIVE : #DEAD 0BS #ALIVE : #DEAD 0BS HALIVE : #DEAD OBS
1 0 | g w |l elollo]OV o| W
Ref.Tox.- )
ammonia - TAN 0 molL | 2 0 Y Lo % \ [0 o k o /“
1 CAR lolg [Pllo|o |M|w|o |V
Ref. Tox.- ' 4 ~ ]
ammonia - TAN| 60 mot 2 (0] © 0| 110 |o ; © /
3 o] o oo | Lljy|o iAo L
1 (0] o]l 8| &g |0 |Q s
RefTox.- | , |7 f T
ammonia - TAN| 100 molL |2 o]lo 0| O ‘ /U o }& (0|
3 10 0| o o 0| O\,
9 L [ O i/ ! N/
g | lo| b o] o] &l 0 & |%]8 |Q
ef. Tox.-
ammonia - TAN 140 mgt 2 |V 9 10 Y ‘ [0 o ‘k 0 /0 l
3 | v (0] » L /0| © Ll ]a
!
1 9] g Ol ol olvlo @ |ollo] |
RefTox- | ... |77 q "
ammonia - TAN| 180 malt 2 0| p 0] 6 A SO O |6 I
T — T ;
3 ol s wlo| vis s [o]s i
7>
1 oo wlolo| 4|6 |L|o |4,
Ref. Tox.- I
ammonia - TAN 220 mgl | 2 o 0 0] 0 !‘, O {0 |
3 O] o 0| ol Yo {1 |V ~
V) g - )
O1e K- 1218 @ 1‘(€6<'X3‘€/ Z HQ/ lng

05/14/15

PSEP 20d Neanthes.xisx

Page 1




ENVIRON Ammonia Reference Toxicant
Spiking Worksheet

. [}
Reference Toxicant ID: m 40508 ?;Q 2272

Date Prepared: \)//04/{5

Technician Initials: L}b

Neanthes NH; RT

Assumptions in Model

Stock ammonia concentration is 10,000 mg/L = 10 mg/mL

Date: 11/18/2015
Measurement: 84433

Test Solutions

Volume of stock to reach desired

Measured Desired )
. . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
0.00 0 SALT WATER (mL)
98 .C 60 750 7.99
ey 100 750 13.32
(S 140 750 18.65
2LbZl 180 750 23.98
SY Xy 220 750 29.31

Me. JL Hoq)iS.



Ramboll Environ Report#122315.01

Biological Testing Results for R. G. Haley

APPENDIX A.3.1

Mytilus galloprovincialis
Benthic Larval Bioassay

Laboratory Data Sheets



ENVIRON

SPECIES

Mytilus galloprovincialis

LIENT PROJECT JOB NUMBER PROJECT MANAGER LAB / LOCATION PROTOCOL
GeoEngineers RG Haley 0 B. Hester Port Gamble / PSEP (1995)
ORGANISM BATCH TEST START DATE: TIME 'EST END DATE: TIME
0% Dec. IS 749 g4 (SO
LARVAL OBSERVATION DATA
CLIENT/ ID REP :Z':“Bni'z NUMBER DATE TECHNICIAN COMMENTS
1 LS [ s men
2 19|
STOCKING DENSITY 3 1 b %
‘ 247 |
5 199
'] 17 ¥
2 141 v
Control / 3 /)/51 \ g
* 1% b
5 19 ©
! L0V 4
2 | 280 b
CR22/ 3 "L(o lp ’2_
: X S
5 200 3
1 219 3
2 134 S
$51-8S-03-0-12 / 3 1% 3 x
4 274 \
5 130 z ‘ :

05/14/15

PSEP Bivalve Larval.xlsx

Page 1




ENVIRON

SPECIES
Mytilus galloprovincialis
ICLIENT PROJECT JOB NUMBER PROJECT MANAGER LAB / LOCATION PROTOCOL
GeoEngineers RG Haley 0 B. Hester Port Gamble / PSEP (1995)
ORGANISM BATCH TEST START DATE: TIME TEST END DATE. . TIME —
TS \o4§ 0% Dec I 1749 04 Dects  (S3D
LARVAL OBSERVATION DATA
NUMBER NUMBER
CLIENT/ ID REP NORMAL DATE TECHNICIAN COMMENTS

T 10 L "N s
2 | 287 5 | |

$S1-8S-05-0-12 / 3 2133 | a‘al %
4 134 2
5 741% 7
1 240 %) |

]

2 A7 3 ;

S$81-85-06-0-12 / 3 7/8 8 S’ ;
‘1 24l 3 |
> 269 l L

05/14/15

PSEP Bivalve Larval.xIsx

Page 2




ENVIRON

[CLIENT WCT SPECIES LAB | LOCATION PROTOCOL
GeoEngineers RG Haley Muytilus galloprovincialis Port Gambile / PSEP (1995)
JOB NUMBER PROJECT MANAGER TEST START DATE TIME TEST END DATE TIME
0 B. Hester 07Dect5 Y49 09Dec5 1SS0
* Day 384 observations needed only if development endpoint ot met by day 2 WATER QUALITY DATA
TEST DO (mg/L) Temp (°C) Sal (ppt) pH Ammonia Sulfide
CONDITIONS >50 161 28+1 7-9 NA NA T w
D.C. TEMP. SALINITY pH AMMONIA SULFIDE E g
SAMPLE ID DAY Random # REP -
meter mg/L meter °c meter ppt meter unit Techn.| mg/L (total) | Techn. | mgiL (Total)
Control / 0 WQ Surr Qo d)
% 178 18 libe |8 |26 |8 |15 0. \&’ 0 V¢ 12170
; . d { . ~1a ) [ - e
Control / 1 wWQ Surr 3 ‘7" I(Q 5 ‘6 ’2‘6 [) '7 [ B‘\?__ \_L/Y/IS
Control / 2 wa surr| 4 73& 2 v & 1 7/6 A 8.0P- |0 00 | 0,00 |Jv H//UC(
Control / 3 WQ Surr
Control / 4 WQ Surr
CR22/ 0 WQ Surr .00 K Ao
% 17413 w919 (28 |5 |79 HZ 0 o ¢ | \2171s
CR22/ 1 waQ Surr % G G % 1G4 29 % 77 e [0l
CR22/ 2 wasurl 9. 0| 9 UO,S 4 2% |9 F.8| 0.00|JC| 0.005 |+ Dfoq
CR22/ 3 WQ Surr
CR22/ 4 wWQ Surr
$S1-S5-03-0-12/ | 0 WQ Surr -[{ 00 \¥t 09%
% 16-91% liag |5 |25 |s |79 0 0. € wo/1lis
$51-S5-03-0-12/ | 1 waQ Surr % 5.0 Zl1¢.3 %123 %] 14 Bel 2%
§51-88-03-0-12/ | 2 wasur g | o\ | 4| lb.4]4 1% 14| .8 | N |0.00 [JVv| 0.00fI \70,,
SS1-§S-03-0-12/ 3 WQ Surr
SS1-85-03-0-12/ 4 WQ Surr
05/14/15 PSEP Bivalve Larval.xlsx

Page 1



ENVIRON

[CLIENT TPROJECT SPECIES UAB | LOCATION PROTOCOL
GeoEngineers RG Haley Muytilus galloprovincialis Port Gamble / PSEP (1995)
JOB NUMBER PROJECT MANAGER TEST START DATE TIME TEST END DATE TIME P
0 B. Hester 07Dec5 49 09Dec15 \S$0
* Day 3&4 observations needed only if development endpoint not met by day 2 WATER QUAL'TY DATA
TEST DO (mg/L) Temp (°C) Sal (ppt) PH Ammonia Sufide
CONDITIONS >5.0 16+ 1 281 7-9 NA NA T w
D.O. TEMP. SALINITY pH AMMONIA SULFIDE é g(
SAMPLE 1D DAY Random # REP meter mg/L meter °c meter ppt meter unit Techn.| mg/L (total) | Techn.| mgiL (Total)
$51-55-05-0-12/ | 0 WQ Surr M % O]

% 176 51167 |812% 18180 800 4 ¢ 12705
$51-55.05:0-12/ | 1 wWQ Surr % n % GG % 29 (9179 e [iu]p
$81-88-05-0-12/ | 2 wasur| Sl 284 2 Je o134 | 0.60 [0 \2[0"]
S$51-88-05-0-12/ 3 WQ Surr
S$51-85-05-0-12/ 4 WQ Surr
$S1-$5-06-0-12/ 0 wQ Surr W/ 0 %

3 175 |13 -3 ]% |23 |8l9.0 009 | |iofatis
$51-88-06-0-12/ | 1 wa surr| & S619116491% 29 1% 749 Rl gl
$51-S5-06-0-12 / 2 wasur| |, 9 4 [\044/ 1| 19 51 I.9 n 0402 jt/ 0.00 O \2/oq

551-58-06-0-12/ 3 WQ Surr

S$S51-8S8-06-0-12/ 4 WQ Surr

05/14/15 PSEP Bivalve Larval.xIsx Page 2



ENVIRON

CLIENT PROJECT JOE NUMBER PROJECT MANAGER LABORATORY PROTOCOL
GeoEngineers RG Haley 0 B. Hester Port Gamble PSEP (1995)
TEST ORGANISM SPAWNING DATA
SPECIES

Mytilus galloprovincialis

SAMPLE STORAGE

4 Degrees Celsius - dark

R 72\7 /0/ é L{/l [ é‘sl/’ OR?EN;\B}LATOCZ/ \S— SED:I(:E:;TREATMENT

DATE RECEIVED TIME RECEIVED DATE USED TEST CHAMBERS

I7. 041§ 1420

)? 1] S 1 L Mason Jars

# ? G METHOD INITIAL SPAWNING TIME FINAL SPAWNING TIME EXPOSURE VOLUME
ee f C g .

Sh oc\C | U | 500 900mL seawater / 18g Sediment
MALES FEMALES SPERM VIABILITY EGG CONDITION TIME OF SHAKE

S |5

lroed A1 A

BEGIN FERTILIZATION END FERTILIZATION CONDITION OF EMBRYOS TIME OF INITIATION

| $80 ) 719

210 /. doy 747

SPECIAL CONDITIONS

UV LIGHT EXPOSURE (YES/NO)

AERATION FROM TEST INITIATION (YES/NO)

¥ts

Mo

SCREEN TUBE TEST (YES/NO)

OTHER (EXPLAIN)

No

EMBRYO DENSITY CALCULATIONS

A Fa00 = 2700

i

05/14/15

PSEP Bivalve Larval.xlsx Page 1










Ramboll Environ Report#122315.01

Biological Testing Results for R. G. Haley

APPENDIX A.3.2

Mytilus galloprovincialis
Benthic Larval Bioassay

Reference Toxicant Test



CETIS QC Plot Report Date: 20 Dec-1518:19 (1 of 1)
Mussel Shell Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytilus galloprovincialis (Bay Mussel Material: Total Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF

Mussel Sheli Development Test

EC50-mg/L Total Ammonia

14~

22Jan-14 -~

25 Jan-14-

14 Feb-14 -

05 Mar-14- |
04 Apr-14

06 Jun-14 |
20 Aug-14

25 Aug-14-
19 Nov-14

04 Dec-14 -

20 Dec-14 -

05 Mar-15 |

25 Mar-15 !

15 Apr-15
30 Apr-15

20 May-15-

02 Jun-15
15 Jul-15 =

13 Aug-15
28 Sep-15
07 Dec-15

+25

+1s

Mean

-25

Mean: 5348 Count: 20 -1s Warning Limit: 2.783 -2s Action Limit: 0.2176

Sigma: 2565 Cv: 48.00% +1s Warning Limit: 7.913 +2s Action Limit: 10.48
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID  Laboratory
1 2014 Jan 22 1847 5072 -0.2759  -0.1076 13-2808-9359  13-2338-2483 NewFields
2 25 20:20 9.018 367 1.431 (+) 14-2680-8854  01-2301-1257 NewFields
3 Feb 14 1545 6.063 0.715 0.2788 00-9581-0604 10-3047-2486 NewFields
4 Mar 5 19:35 4.03 -1.318 -0.5138 00-1473-4954  06-0848-4308 NewFields
5 Apr 4 19:30 3594 -1.754 -0.6838 00-0374-9463 01-3815-4471 Port Gamble Environment
6 Jun 6 18115 2.465 -2.883 -1.124 (-) 06-9491-1560 12-3152-8677 ENVIRON
7 Aug 20 18:55 4.595 -0.7527  -0.2934 03-3666-4351  12-9663-9075 ENVIRON
8 25 19145 9954 4.606 1.796 (+) 18-5120-4553  05-8275-9550 ENVIRON
9 Nov 19 17:40 1.863 -3.485 -1.359 -) 16-6497-0143  19-4546-4847 ENVIRON
10 Dec 4 17110 2911 -2.437 -0.95 16-3776-3251  02-2399-5582 ENVIRON
11 20 14:48 9.463 4115 1.604 (+) 18-9022-1075 07-2923-3003 ENVIRON
12 2015 Mar 5 17:00 2.844 -2.504 -0.9762 19-0854-1539  03-8736-8673 ENVIRON
13 25 17:44 8.428 3.08 1.201 (+) 14-7108-3803  03-4995-0478 ENVIRON
14 Apr 15 1910 5.993 0.6452 0.2515 13-8932-4228  19-6133-3160 ENVIRON
15 30 18:04 3.781 -1.567 -0.611 20-6119-4159  02-4196-3961 ENVIRON
16 May 20 1725 6.135 0.7868 0.3067 09-2578-9028 09-4770-1274 ENVIRON
17 Jun 2 1740 34 -1.948 -0.7595 17-15614-2545  13-6694-9114 ENVIRON
18 Jul 15 17:28 3.896 -1.452 -0.5659 03-2854-6295 19-5139-2675 ENVIRON
19 Aug 13 1712 4263 -1.085 -0.423 11-0008-2350  17-0708-6345 ENVIRON
20 Sep 28 19:46 9.184 3.836 1.495 (+) 13-4113-2133  05-9076-7384 ENVIRON
21 Dec 7 1800 10.31 4.964 1.935 +) 08-2168-6467  19-8560-0099 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst:d\/

QA:




CETIS QC Plot Report Date: 20 Dec-1518:19 (1 of 1)
Mussel Shell Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytitus galloprovincialis (Bay Mussel Material: Total Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF
Mussel Shell Development Test!:
9.
+25
8
g +1s
£
£
<
1_3 Mean
. .
g 15
g
4
-2s
-1
2 ! -7 T o T o T ) - L 1 T o T — T T |
X i z R B 3 = 3 I b = 4 4 4 4 4 4 4 < = =
Mean: 3.079 Count: 20 -1s Warning Limit: 1.507 -2s Action Limit: -0.0645
Sigma: 1.572 CV: 51.10% +1s Warning Limit:  4.651 +2s Action Limit: 6.223
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID  Laboratory
1 2014 Jan 22 18147 4.16 1.081 0.6877 13-2808-9359  09-9457-8825 NewFields
2 25 20:20 4.99 1.911 1.216 (+) 14-2680)-8854 19-4144-0794 NewFields
3 Feb 14 1545 35 0.421 0.2678 00-9581-0604 14-2175-7836 NewFields
4 Mar 5 1935 227 -0.809 -0.5146 00-1473-4954 06-9188-5839 NewFields
5 Apr 4 19:30 222 -0.859 -0.5464 00-0374-9463  13-5593-8276 Port Gamble Environment
6 Jun 6 1815 1.93 -1.149 -0.7309 06-9491-1560 15-1591-7876 ENVIRON
7 Aug 20 1855 262 -0.459 -0.292 03-3666-4351 02-5771-3266 ENVIRON
8 25 19:45 348 0.401 0.2551 18-5120-4553  02-0328-1110 ENVIRON
9 Nov 19 17:40 13 -1.779 -1.132 -) 16-6497-0143  01-0463-0999 ENVIRON
10 Dec 4 1710 117 -1.909 -1.214 (-) 16-3776-3251 12-6094-6851 ENVIRON
11 20 14:48 774 4.661 2.965 (+) (+) 18-9022-1075 16-5805-5458 ENVIRON
12 2015 Mar 5 17:00 148 -1.599 -1.017 (-) 19-9854-1539  01-8753-6379 ENVIRON
13 25 17:44 332 0.241 0.1533 14-7108-3803  13-7995-1182 ENVIRON
14 Apr 15 1910 459 1.511 0.9612 13-8932-4228 17-9791-4217 ENVIRON
15 30 18:04 294 -0.139 -0.08842 20-6119-4159  17-0732-0588 ENVIRON
16 May 20 17:25 4.51 1.431 0.9103 09-2578-9028  13-7558-2393 ENVIRON
17 Jun 2 17:40 183 -1.249 -0.7945 17-1514-2545  16-3284-8954 ENVIRON
18 Jul 15 17:28 277 -0.309 -0.1966 03-2854-6295 02-6331-6633 ENVIRON
19 Aug 13 1712 3 -0.079 -0.05025 11-0008-2350 11-0317-1423 ENVIRON
20 Sep 28 19146 177 -1.309 -0.8327 13-4113-2133  01-4448-6063 ENVIRON
21 Dec 7 1800 8.03 4.951 3.149 (+) (+) 08-2168-6467 11-6893-5917 ENVIRON

000-173-187-1

CETIS™ v1.8.7.16

Analyst: J v

QA:




CETIS QC Plot Report Date: 20 Dec-1518:23 (1 of 1)
Mussel Shell Development Test All Matching Labs
Test Type: Development-Survival Organism: Mytilus galloprovincialis (Bay Mussel Material: Unionized Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source:  Reference Toxicant-REF
Mussel Shell Development Test:
J+Zs
o +1s
=
o
E
£
Mean
i
s
5
= -1s
2
£
o
3
w -2s
0052 I T E i
:::::::::::2&:22222222
Mean: 0.08023 Count: 20 -1s Warning Limit: 0.03485 -2s Action Limit: -0.0105
Sigma: 0.04538 Cv: 56.60% +1s Warning Limit: 0.1256 +2s Action Limit: 0.171
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID  Laboratory
1 2014 Jan 22 1847 0.04434 -0.03589 -0.7909 15-7285-0453  02-5494-3481 NewFields
2 25 20:20 0.08179 0.001555 0.03427 04-0859-3739  09-7301-2928 NewFields
3 Feb 14 15145 0.0653  -0.01493 -0.329 15-0233-5150  16-5673-1462 NewFields
4 Mar 5 19:35 0.03552 -0.04471 -0.9851 02-2074-6026  13-5083-6151 NewFields
5 Apr 4 1930 0.06967 -0.01056 -0.2326 08-9987-7352  06-2075-5011 Port Gamble Environment
6 Jun 6 18115 0.03982 -0.04041 -0.8904 20-1079-3686  12-0135-9289 ENVIRON
7 Aug 20 1855 0.08475 0.004517 0.09953 14-9751-1227  04-1532-7472 ENVIRON
8 25 1945 01905 0.1103 2.43 (+) (+) 00-8792-7550 08-9753-5531 ENVIRON
9 Nov 19 17:40 0.0203  -0.05993 -1.321 (-) 06-3984-9090  13-7269-9515 ENVIRON
10 Dec 4 17110 002788 -0.05235 -1.154 (-) 12-3986-2462  11-3972-7037 ENVIRON
11 20 14:48 01135 0.03323 0.7323 09-9287-5419  07-6460-4486 ENVIRON
12 2015 Mar 5 17.00 0.06436 -0.01587 -0.3496 13-3685-7547  03-1524-4615 ENVIRON
13 25 17:44 01116  0.03133  0.6904 08-9075-8262  10-9676-7365 ENVIRON
14 Apr 15 19:10 0.1609 0.08065 1.777 (+) 16-8535-8797  10-1479-4973 ENVIRON
15 30 18:04 0.08192 0.001686 0.03715 03-9240-3383  09-4512-5047 ENVIRON
16 May 20 17:25 009802 001779 0.3919 02-2718-1762  05-2499-4463 ENVIRON
17 Jun 2 17:40 0.05293 -0.0273  -0.6015 05-0395-8879  02-8689-2030 ENVIRON
18 Jul 15 17:28 0.06313 -0.0171 -0.3768 00-2296-0969  17-0196-9853 ENVIRON
19 Aug 13 1712 0.05202 -0.02821 -0.6217 20-0843-4308 07-3272-8799 ENVIRON
20 Sep 28 19:46 0.1464 0.06613 1.457 (+) 14-0799-9245  10-1527-0979 ENVIRON
21 Dec 7 1800 0.1977 0.1175 2.59 (+) (+) 14-1153-0185 08-9940-5879 ENVIRON
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CETIS QC Piot

Report Date:

20 Dec-1518:23 (1 of 1)

Mussel Shell Development Test

All Matching Labs

Test Type: Development-Survival

Organism: Mytilus galloprovincialis (Bay Mussel

Material:

Unionized Ammonia

Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source:  Reference Toxicant-REF
Mussel Shell Development Test:
0.16
0.14
0.12 -
+2s
s
8
E +1s
<
b=
i
§ \'7:\1 Mear
c
2
E -1s
g 000
z -2s
‘0_02{/‘\__*_’/\/*
V04— — = - A N R cre - ; - P A A
O T T TR T - T S S C O R
N 2 i B b= 8 5 9 < S 8 8 & 2 R Q 3 - b 8 5
Mean: 0.04705 Count: 20 -1s Warning Limit: 0.01787 -2s Action Limit: -0.0113
Sigma: 0.02918 CvV: 62.00% +1s Warning Limit: 0.07623 +2s Action Limit: 0.1054
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID  Laboratory
1 2014 Jan 22 18:47 0.037 -0.01005 -0.3444 15-7285-0453  12-0010-0113 NewFields
2 25 20:20 0.045 -0.00205 -0.07025 04-0859-3739  20-3446-9116 NewFields
3 Feb 14 1545 0.037 -0.01005 -0.3444 15-0233-5150 19-2470-0896 NewFields
4 Mar 5 19:35 0.02 -0.02705 -0.927 02-2074-6026  10-8335-1484 NewFields
5 Apr 4 19:30 0.043 -0.00405 -0.1388 08-9987-7352  01-2582-7818 Port Gamble Environment
6 Jun 6 1815 0.031 -0.01605 -0.55 20-1079-3686  02-2339-8824 ENVIRON
7 Aug 20 18:55 0.054 0.00695 0.2382 14-9751-1227  13-4768-2245 ENVIRON
8 25 19:45 0.065 0.01795 0.6151 00-8792-7550 14-4895-9621 ENVIRON
9 Nov 19 17:40 0.014 -0.03305 -1.133 ) 06-3984-9090  04-2355-4660 ENVIRON
10 Dec 4 17:10 0.01 -0.03705 -1.27 (-) 12-3986-2462  15-5042-0469 ENVIRON
11 20 14:48 0.093 0.04595 1575 +) 09-9287-5419  18-5647-4199 ENVIRON
12 2015 Mar 5 17:00 0.034 -0.01305 -0.4472 13-3685-7547  15-2807-2719 ENVIRON
13 25 17:44 0.044 -0.00305 -0.1045 08-9075-8262  05-7869-3859 ENVIRON
14 Apr 15 19:10 0.134 0.08695 298 +) (+) 16-8535-8797 14-3122-1198 ENVIRON
15 30 18:04 0.063 0.01595  0.5466 03-9240-3383 00-2807-5882 ENVIRON
16 May 20 17:25 0.081 0.03395 1.163 (+) 02-2718-1762  04-5934-5151 ENVIRON
17 Jun 2 17:40 0.028 -0.01905 -0.6528 05-0395-8879  14-7577-7111 ENVIRON
18 Jul 15 17:28 0.045 -0.00205 -0.07025 00-2296-0969  19-0657-0188 ENVIRON
19 Aug 13 17:12 0.035 -0.01205 -0.413 20-0843-4308 02-2615-4019 ENVIRON
20 Sep 28 19:46 0.028 -0.01905 -0.6528 14-0799-9245  09-3291-9362 ENVIRON
21 Dec 7 1800 0.155 0.108 3.699 +) (+) 14-1153-0185 11-3892-1501 ENVIRON
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CETIS summary Report Report Date: 20 Dec-1518:18 (p 1 of 4)
Test Code: 30F9F0C3 | 08-2168-6467
Mussel Shell Development Test ENVIRON
Batch ID: 02-9949-9063 Test Type: Development-Survival Analyst:
Start Date: 07 Dec-15 18:00 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 09 Dec-15 16:00 Species:  Mytilus galloprovincialis Brine: Not Applicable
Duration: 46h Source: Taylor Shellfish Age:
Sample ID: 21-4174-5971 Code: 7FA87333 Client: Internal Lab
Sample Date: 05 May-14 Material: Total Ammonia Project: Reference Toxicant
Receive Date: 05 May-14 Source: Reference Toxicant
Sample Age: 581d 18h Station: p140505.220
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
11-6893-5917 Combined Proportion Norm 8.03 141 10.64 NA Fisher Exact Test
18-8425-2751 Proportion Normal 2.38 8.03 4.372 NA Fisher Exact Test
20-9567-7795 Proportion Survived 21 >21 NA NA Fisher Exact Test
Point Estimate Summary
Analysis ID Endpoint Level mg/L 95% LCL 95% UCL TU Method
19-8560-0099 Combined Proportion Norm EC50 10.31 10.19 10.43 Spearman-Kéarber
01-4207-7317 Proportion Normal EC50 10.45 10.36 10.54 Spearman-Kéarber
13-9333-1985 Proportion Survived EC5 >21 N/A N/A Linear Interpolation (ICPIN)
EC10 >21 N/A N/A
EC15 >21 N/A N/A
EC20 >21 N/A N/A
EC25 >21 N/A N/A
EC40 >21 N/A N/A
EC50 >21 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-4207-7317 Proportion Normal Control Resp 0.9826 0.9-NL Yes Passes Acceptability Criteria
18-8425-2751 Proportion Normal Control Resp 0.9826 0.9-NL Yes Passes Acceptability Criteria
13-9333-1985 Proportion Survived Control Resp 1 0.5- NL Yes Passes Acceptability Criteria
20-9567-7795 Proportion Survived Control Resp 1 0.5-NL Yes Passes Acceptability Criteria
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CETIS Summary Report Report Date: 20 Dec-15 18:18 (p 2 of 4)

Test Code: 30F9F0C3 | 08-2168-6467
Mussel Shell Development Test ENVIRON
Combined Proportion Normal Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
0.583 3 1 1 1 1 1 0 0 0.0% 0.0%
1.53 3 0.9587 0.7809 1 0.8761 1 0.04131  0.07155  7.46% 4.13%
238 3 1 1 1 1 0 0 0.0% 0.0%
8.03 3 1 1 1 1 1 0 0 0.0% 0.0%
14.1 3 0 0 0 0 0 0 0 100.0%
21 3 0 0 0 0 0 0 0 100.0%
Proportion Normal Summary
C-mgiL Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 0.9826 0.9603 1 0.9746 0.9924 0.005199 0.009005 0.92% 0.0%
0.583 3 0.9766 0.9547 0.9984 0.9686 0.986 0.005074 0.008788 0.9% 0.62%
1.53 3 0.9759 0.9431 1 0.9624 0.9888 0.007615 0.01319 1.35% 0.69%
2.38 3 0.9945 0.9881 1 0.9916 0.9962 0.001494 0.002588 0.26% -1.21%
8.03 3 0.9631 0.9426 0.9835 0.9539 0.9698 0.004752 0.008231 0.85% 1.99%
141 3 0 0 0 0 0 0 0 100.0%
21 3 0 0 0 0 0 0 0 100.0%
Proportion Survived Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
0.583 3 1 1 1 1 1 0 0 0.0% 0.0%
1.53 3 0.9701 0.8414 1 0.9103 1 0.02991 0.05181 5.34% 2.99%
2.38 3 1 1 1 1 1 0 0 0.0% 0.0%
8.03 3 1 1 1 1 1 0 0 0.0% 0.0%
141 3 1 1 1 1 1 0 0 0.0% 0.0%
21 3 1 1 1 1 1 0 0 0.0% 0.0%

000-173-187-1 CETIS™ v1.8.7.16 Analyst: J L QA:




CETIS Summary Report

Report Date:

Test Code:

20 Dec-1518:18 (p 3 of 4)
30F9FOC3 | 08-2168-6467

Mussel Shell Development Test

ENVIRON

Combined Proportion Normal Detail

C-mg/L Control Type

Rep 1

Rep 2

Rep 3

0 Dilution Water
0.583

1.53

2.38

8.03

141

21

1
1
1
1
1
0
0

O O = a2 a . A

0.8761

o O -

Proportion Normal Detail

C-mg/L Control Type

Rep 1

Rep 2

Rep 3

0 Dilution Water
0.583

1.53

2.38

8.03

14.1

21

0.9746
0.9751
0.9888
0.9958
0.9655
0

0

0.9924
0.9686
0.9764
0.9916
0.9698

0.9809
0.986

0.9624
0.9962
0.9539

Proportion Survived Detail

C-mg/L Control Type

Rep 1

Rep 2

Rep 3

0 Dilution Water
0.583

1.53

2.38

8.03

14.1

21
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CETIS Summary Report Report Date: 20 Dec-15 18:18 (p 4 of 4)
Test Code: 30FSFOC3 | 08-2168-6467

Mussel Shell Development Test ENVIRON
Combined Proportion Normal Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water ~ 269/269  261/261  257/257

0.583 274/274  247/247  282/282

1.53 265/265  248/248  205/234

238 238/238  235/235  265/265

8.03 252/252  257/257  269/269

14.1 0/234 0/234 0/234

21 0/234 0/234 0/234

Proportion Normal Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water  269/276  261/263  257/262

0.583 274/281 247/255  282/286

1.53 265/268  248/254  205/213

2.38 238/239  235/237  265/266

8.03 252/261 257/265  269/282

14.1 0/264 0/266 0/269

21 0/288 0/240 0/276

Proportion Survived Binomials

C-mg/L Control Type  Rep 1 Rep 2 Rep 3

0 Dilution Water  234/234  234/234  234/234

0.583 234/234  234/234  234/234

1.53 234/234  234/234  213/234

2.38 234/234  234/234  234/234

8.03 234/234  234/234  234/234

14.1 234/234  234/234  234/234

21 234/234  234/234  234/234
000-173-187-1 CETIS™ v1.8.7.16 Analyst: QA:




CETIS Test Data Worksheet Report Date: 20 Dec-1518:17 (p 1 of 1)
Test Code: 08-2168-6467/30FSF0C3
Mussel Shell Development Test ENVIRON
Start Date: 07 Dec-15 18:00 Species: Mytilus galloprovincialis Sample Code: 7FA87333
End Date: 09 Dec-15 16:00 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Total Ammonia Sample Station: p140505.220
C-mg/L ‘Code Rep Pos Initial Density Final Density #Counted # Normal Notes
N T e 216 278 269 T -
0 D 2 2 234 263 263 261
0 D 3 3 234 262 262 257
os8s 4 3 234 281 281 274 - S
0583 2 5 234 255 255 247 B S -
0583 3 6 234 286 286 " 282 N T
153 17 234 " 268 268 265 - -
s3] 2 8 234 T 254 254 48 T oo o o
183 39 234 213 T 213 205 - -
238 T 234 239 239 238 ) - - -
238 ‘ 2 1 234 237 " 237 235 - T T
23 3 12 234 266 66 265 -
803 | 1 13 234 261 261 252
803 2 1a 234 i 265 " 265 T os7 - T
803 3 15 © 234 282 282 269 ) T T
- 141 1 18 234 264 © 264 0 i - T e e
a1 T2 17 234 266 266 0 T T
141 3 18 234 T 269 © 269 0 - - T -
21 1 1g 234 288 288 0 - T o
) 21 ” 2 20 234 240 240 0 - i - T T
2 321 234 s 278 0 I
000-173-187-1 CETIS™ v1.8.7.16 Analyst: \J L QA:



CETIS Summary Report Report Date: 20 Dec-1518:23 (p 1 of 4)

Test Code: 54223DC9 | 14-1153-0185
Mussel Shell Development Test ENVIRON
Batch ID: 01-8925-9245 Test Type: Development-Survival Analyst:
Start Date: 07 Dec-15 18:00 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 09 Dec-15 16:00 Species:  Mytilus galloprovincialis Brine: Not Applicable
Duration: 46h Source: Taylor Shellfish Age:
Sample ID: 17-5692-0473 Code: 68B87A99 Client: Internal Lab
Sample Date: 05 May-14 Material:  Unionized Ammonia Project: Reference Toxicant
Receive Date: 05 May-14 Source: Reference Toxicant
Sample Age: 581d 18h Station: p140505.220
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
11-3892-1501 Combined Proportion Norm 0.155 0.267 0.2034 NA Fisher Exact Test
07-7760-7002 Proportion Normal 0.058 0.155 0.09482 NA Fisher Exact Test
10-4690-5686 Proportion Survived 0.397 >0.397 NA NA Fisher Exact Test
Point Estimate Summary
Analysis ID Endpoint Level mg/L 95% LCL 95% UCL TU Method
08-9940-5879 Combined Proportion Norm EC50 0.1977 0.1957 0.1998 Spearman-Karber

11-4665-5338 Proportion Normal EC50 0.2003 0.1988 0.2018 Spearman-Kéarber
15-9190-5272  Proportion Survived EC5 >0.397 N/A N/A Linear Interpolation (ICPIN)

EC10 >0.397 N/A N/A

EC15 >0.397 N/A N/A

EC20 >0.397 N/A N/A

EC25 >0.397 N/A N/A

EC40 >0.397 N/A N/A

EC50 >0.397 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
07-7760-7002 Proportion Normal Control Resp 0.9826 0.9-NL Yes Passes Acceptability Criteria
11-4665-5338 Proportion Normal Control Resp 0.9826 0.9-NL Yes Passes Acceptability Criteria
10-4690-5686 Proportion Survived Control Resp 1 0.5-NL Yes Passes Acceptability Criteria
15-9190-5272 Proportion Survived Control Resp 1 0.5- NL Yes Passes Acceptability Criteria

=
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CETIS Summary Report Report Date: 20 Dec-1518:23 (p 2 of 4)
Test Code: 54223DC9 | 14-1153-0185
Mussel Shell Development Test ENVIRON
Combined Proportion Normal Summary
C-mgi/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
0.014 3 1 1 1 1 1 0 0 0.0% 0.0%
0.037 3 0.9587 0.7809 1 0.8761 1 0.04131  0.07155 7.46% 4.13%
0.058 3 1 1 1 1 1 0 0 0.0% 0.0%
0.155 3 1 1 1 1 1 0 0 0.0% 0.0%
0.267 3 0 0 0 0 0 0 0 100.0%
0.397 3 0 0 0 0 0 0 0 100.0%
Proportion Normal Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Dilution Water 3 0.9826 0.9603 1 0.9746 0.9924 0.005199 0.009005 0.92% 0.0%
0.014 3 0.9766 0.9547 0.9984 0.9686 0.985 0.005074 0.008788 0.9% 0.62%
0.037 3 0.9759 0.9431 1 0.9624 0.9888 0.007615 0.01319  1.35% 0.69%
0.058 3 0.9945 0.9881 1 0.9916 0.9962 0.001494 0.002588 0.26% 1.21%
0.155 3 0.9631 0.9426 0.9835 0.9539 0.9698 0.004752 0.008231 0.85% 1.99%
0.267 3 0 0 0 0 0 0 0 100.0%
0.397 3 0 0 0 0 0 0 0 100.0%
Proportion Survived Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 3 1 1 1 1 1 0 0 0.0% 0.0%
0.014 3 1 1 1 1 1 0 0 0.0% 0.0%
0.037 3 0.9701 0.8414 1 0.9103 1 0.02991 0.05181 5.34% 2.99%
0.058 3 1 1 1 1 1 0 0 0.0% 0.0%
0.155 3 1 1 1 1 1 0 0 0.0% 0.0%
0.267 3 1 1 1 1 1 0 0 0.0% 0.0%
0.397 3 1 1 1 1 1 0 0 0.0% 0.0%
000-173-187-1 CETIS™ v1.8.7.16 Analyst: \J v QA:




CETIS Summary Report

Report Date:

Test Code:

20 Dec-1518:23 (p 3 of 4)
54223DC9 | 14-1153-0185

Mussel Shell Development Test

ENVIRON

Combined Proportion Normal Detail

C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water 1 1 1
0.014 1 1 1
0.037 1 1 0.8761
0.058 1 1 1
0.155 1 1 1
0.267 0 0 0
0.397 0 0 0
Proportion Normal Detail

C-mg/L Control Type  Rep 1 Rep 2 Rep 3
0 Dilution Water  0.9746 0.9924 0.9809
0.014 0.9751 0.9686 0.986
0.037 0.9888 0.9764 0.9624
0.058 0.9958 0.9916 0.9962
0.155 0.9655 0.9698 0.9539
0.267 0 0 0
0.397 0 0 0
Proportion Survived Detail

C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water 1 1 1
0.014 1 1 1
0.037 1 1 0.9103
0.058 1 1 1
0.155 1 1 1
0.267 1 1 1
0.397 1 1 1
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CETIS Summary Report Report Date: 20 Dec-15 18:23 (p 4 of 4)
Test Code: 54223DC9 | 14-1153-0185

Mussel Shell Development Test ENVIRON

Combined Proportion Normal Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water  269/269  261/261  257/257
0.014 2741274 247/247  282/282
0.037 265/265  248/248  205/234
0.058 238/238  235/235  265/285
0.155 252/252  257/257  269/269
0.267 0/234 0/234 0/234
0.397 0/234 0/234 0/234

Proportion Normal Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3
0 Dilution Water  269/276  261/263  257/262
0014 274/281  247/255  282/286
0.037 265/268  248/254  205/213
0.058 238/239  235/237  265/266
0.155 252/261  257/265  269/282
0.267 0/264 0/266 0/269
0.397 0/288 0/240 0/276

Proportion Survived Binomials

C-mg/L Control Type Rep 1 Rep 2 Rep 3

0 Dilution Water  234/234  234/234 234/234
0.014 234/234  234/234  234/234
0.037 234/234  234/234  213/234
0.058 234/234  234/234  234/234
0.155 234/234  234/234  234/234
0.267 234/234  234/234  234/234
0.397 234/234  234/234  234/234

000-173-187-1 CETIS™ v1.8.7.16 Analyst: -)V QA:




CETIS Test Data Worksheet

Report Date:

20 Dec-1518:22 (p 1 of 1)

Test Code: 14-1153-0185/54223DC9
Mussel Shell Development Test ENVIRON
Start Date: 07 Dec-15 18:00 Species: Mytilus galloprovincialis Sample Code: 68B87A99
End Date: 09 Dec-15 16:00 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 05 May-14 Material: Unionized Ammonia Sample Station: p140505.220
C-mg/L Code Rep Pos Initial Density Final Density ~ # Counted  # Normal Notes
0 o TR T T 276 276 28 o I
o D 2 2 234 263 263 261
o D 3 3 234 262 262 257
o014 1 a4 Tom BT 281 274 ’ [
0014 2 s 234 255 285 247 i T
o014 3 6 234 286 286 282 i T T
0037 17 234 268 268 285 B T T
© 0037 2 8 234 254 Tgsg 248 ) T T
0.037 3 9 234 i 213 213 205 S T - T
0058 IR o34 ) 239 239 238 B - T T
0088 2 11 om S a7 237 238 i S T
0058 3120 234 B 266 266 265 B ) - ST
0.155 1 13 234 261 261 252
"~ 0185 2 14 234 285 265 287 i - S o
015 3 15 234 o,y T 282 269 ) - T -
0267 1 18 234 264 264 o - T T
0267 | 2 17 234 266 © 266 o B o T S
0267 ! 3 18 234 269 269 I - T
0397 | EEEET I 236 a8 288 0 S T - T
0397 2 20 234 240 7 a0 0 - - T e
0397 T 234 276 2t o T I - T -
000-173-187-1 CETIS™ v1.8.7.16 Analyst: ‘\/ QA



CLIENT: GeoEngineers

Date of Test:

07-Dec-15

PROJECT: RG Haley

Test Type:

Mytilus RT

COMMENTS: |P140505.220

To convert Total Ammonia (mg/L) to Free (un-ionized) Ammonia (mg/L)

Sample

Mod NH3T (mg/L) salinity (ppt)

enter the corresponding total ammonia, salinity, temperature, and pH.

pH

temp (C)

temp (K)

i-factor

Mod NH3U (mgiL) ‘

Target / Sampie Name

Actual

22.9

8.0

241

297.26

9.3053

#VALUE!

Integer: I-factor
1 9.26
9.27
9.28
9.29
9.30
9.32
9.33
9.34

~N OO AW N

0 N O AW N

Example 3.5

2.000

10.0

7.5

5.0

278.16

9.2750

0.008

0.75

0.583

28

8.0

16.2

289.36

9.3187

0.014

1.5

1.53

28

8.0

16.0

289.16

9.3187

0.037

2.38

28

8.0

16.1

289.26

9.3187

0.058

8.03

28

7.9

16.0

289.16

9.3187

0.155

12

141

28

7.9

157

288.86

9.3187

0.267

18

21.0

28

7.9

157

288.86

9.3187

0.397




ENVIRON

CLIENT
GeoEngineers

PROJECT
RG Haley

JOB NUMBER PROJECT MANAGER
0 B. Hester
TEST ID LOT #:
piyssesaze | 3 k4536

SPECIES

LAB/ LOCATION

Mytilus galloprovincialis

TEST START DATE:

07Dec15

TIVNE

WATER QUALITY DATA

PROTOCOL
Port Gamble / Incubator PSEP (1995)
TEST END DATE TIME
04 Dec - S 1600

| 50

DILTIN.WAT.BATCH

ORGANISM BATCH

REFERENCE TOX. MATERIAL

REFERENCE TOXICANT

DO (mglL) TEMP(C) SAL (ppt) pH
>5.0 16+ 1 28+ 1 7-9 T w
CUENT! 1D CONCENTRATION y . D.O. TEMP. SALINITY pH r@ 3
vatge | omts DA REP eter maiL meter C- meter ppt meter unit
Target: 0 [stock| 8 } ] % 11 65 @ 25 6 g(d ﬂ/ 124
o _ 0 mgL| 1 |stock| R 7.6 |¢ (0.5 |9 73 Ll 1A B | /3
e .Tox%ﬁzmonla - Actuai’ 2 |Stock| g X4 4] lu ? 1 19 al F 9 | IZZG a
3 | Stock
4 | Stock
Target: 0 |stock| 8 50 f} Iéa 8 96 6 BO W LAF
o Torn ' 075 mg/L| 1 |Stock % /] % % \@5 % 2}6 ? <6 0 %\/ \'L!'}:
ef. ox%Azmonla— Actual: 2 |stock| Fl| 4 LV? q ]/6 9 %0 Ne [,%o’
3 | Stock
4 | Stock ) ) X
Target: 0 [stock| § 80 vlbo g 29 6 8¢ Al |2+
et Tox . 1.5 mg/L| 1 |Stock % Cbu <6 G\ % z% % b () b ‘\?/f's
ef. ox%Azmonla— Actual: 2 | Stock p" }? ol Lv b q 1.9 A 3.0 lyo| ¥
3 | Stock
4 | Stock
Taget [0 Tsock| G 1 g b | 16| O | 28 0 180 |Mhat
N s mon| 1 sk T ¢y [ 1.0 4] 2% 1 8.0 [g8] i
o | R Tseal 3 g (4 1uo [ 4] 1% Al $.0 | 2y
3 | Stock
4 | Stock
Target | 0 [Stock (3 g1 ¢ | 1LO 6 J 5 8 7:"} A2+
N 6 mglL| 1 |Stock| § $.0 % (L q 2% 4 30 [gel b
ef. ox%Azmoma— Actual: 2 |[Stock|] 4 2.8 9 ‘L. \ 9 7,6 1 % D Jdu \7/105[
3 | Stock
4 | Stock )
Target: 0 |Stock| 9 g_[ O S.#+ B Qb’ A A 4 13-+
| 12 mgi| 1 [Stock| € 20 [ %] sa [g Ly X1 79 Bc[ipit
RefTocammona- | A2 [see] 4] 3% | 4] tel L 4] 28 2| 34 | e
3 | Stock
4 | Stock
Taget: | o [sock| & | @ & 1159 v | 3% R17 m 2 ¥F
T . 18 mgiL| 1 |Stock % 7.4 % V5 $ ‘43 2_? k% 7““ Vf‘/ ’(yl/?
ef. ox%A;wmoma— Actual: 2 [stock| g .Y |9 W$.sS |4 1% A1 F94 o ll/z)q‘
3 | Stock
4 | Stock
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ENVIRON

SPECIES
Mytilus galloprovincialis
CLIENT PROJECT JOB NUMBER PROJECT MANAGER LAB / LOCATION PROTOCOL
GeoEngineers RG Haley 0 B. Hester Port Gamble / Incubator PSEP (1995)
TEST 1D ORGANISM BATCH TEST START DATE: . TIME TEST END DATE: . TIME
D prspugeses. 220 TS 104 o¥ Dec- 1S 1800 01 peed§S  fboo
LARVAL OBSERVATION DATA
o T2l Y i many
Ref.Tox. - Ammonia - TAN | 0 L 2 be l gy
3 1 15% s
o S
Ref Tox. - Ammonia - TAN | 0.75 "' 2 | 749 %S
sl om | 4
'] 26S 0
Ref.Tox. - Ammonia - TAN | 1.5 ng/ 2 748 W
3 | 20§ o,
" '] 23% l
Ref.Tox. - Ammonia - TAN | 3 § 2 13 S 1
3| 26 l
I AYS 1
Ref.Tox. - Ammonia- TAN | 6 ng/ 2 fLS :)— ’,
31 249 \3
o ! 0 164
Ref Tox. - Ammonia - TAN | 12 \ 2 74 9 Vblo
3 o il
RefTox. - Ammonia-TAN | 18 mg/ ; g ’)/(8 8
o L (2] 240
3 % 1,
1 145
STOCKING DENSITY 2 LoD
3 199 v \
D -tmr. (3(1]L5 fean ™ 134

05/14/15 PSEP Bivalve Larval.xlsx Page 1



ENVIRON Ammonia Reference Toxicant
Spiking Worksheet

Reference Toxicant ID: Pl4LSOS 220
Date Prepared: 21700
Technician Initials: + G
Assumptions in Model Date: 12/7/2015
Stock ammonia concentration is 9,000 mg/L =9 mg/mL Measurement: 9286.6
Test Solutlons- Volume of stock to reach desired
Measured Desired .
. . Volume concentration
Concentration Concentration
mg/L mg/L mL mL stock to increase
SALT WATER
/- 583 0.75 250 0.030
1.33 204~ () 1.5 250 0.061
2.%% 3 250 0.121
®.0 3 6 250 0.242
q.1 12 250 0.485
Nn.O 18 250 0.727

OF-%Z_ 2/




Biological Testing Results for R. G. Haley

APPENDIX B

STATISTICAL COMPARISONS

Ramboll Environ Report#122315.01



Project Name:

R. G. Haley - E. estuarius 10 day - Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 99 Mean: 95
SD: 2.236 SD: 3.536
Tr Mean: 107.089 Tr Mean: 83.479
Trans SD: 16.776 Trans SD: 17.556
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 12.004 Statistic: Student's t
Residual SD: 11.142 Test Residual SD: 10.066 Balanced Design: Yes
SS: 2358.564 Ref. Residual Mean: 12.445 Transformation: ArcSin
K: 5 Ref. Residual SD: 10.705
b: 46.701 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9247 Calculated Value: 0.0671 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -2.1742
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 95 77.079 7.503 6.4 -30.01
2 100 114.592 95 77.079 7.503 6.4 -11.914
3 100 114.592 90 71.565 7.503 11.914 -6.4
4 95 77.079 100 114.592 30.01 31.113 -6.4
5 100 114.592 95 77.079 7.503 6.4 -6.4
6 7.503
7 7.503
8 7.503
9 7.503
10 31.113




Project Name:

R. G. Haley - E. estuarius 10 day - Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 99 Mean: 95
SD: 2.236 SD: 3.536
Tr Mean: 107.089 Tr Mean: 83.479
Trans SD: 16.776 Trans SD: 17.556
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 12.004 Statistic: Student's t
Residual SD: 11.142 Test Residual SD: 10.066 Balanced Design: Yes
SS: 2358.564 Ref. Residual Mean: 12.445 Transformation: ArcSin
K: 5 Ref. Residual SD: 10.705
b: 46.701 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9247 Calculated Value: 0.0671 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -2.1742
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 95 77.079 7.503 6.4 -30.01
2 95 77.079 95 77.079 30.01 6.4 -11.914
3 100 114.592 90 71.565 7.503 11.914 -6.4
4 100 114.592 100 114.592 7.503 31.113 -6.4
5 100 114.592 95 77.079 7.503 6.4 -6.4
6 7.503
7 7.503
8 7.503
9 7.503
10 31.113




Project Name:

R. G. Haley - E. estuarius 10 day - Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 99 Mean: 95
SD: 2.236 SD: 3.536
Tr Mean: 107.089 Tr Mean: 83.479
Trans SD: 16.776 Trans SD: 17.556
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 12.004 Statistic: Student's t
Residual SD: 11.142 Test Residual SD: 10.066 Balanced Design: Yes
SS: 2358.564 Ref. Residual Mean: 12.445 Transformation: ArcSin
K: 5 Ref. Residual SD: 10.705
b: 46.701 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9247 Calculated Value: 0.0671 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -2.1742
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 95 77.079 95 77.079 30.01 6.4 -30.01
2 100 114.592 95 77.079 7.503 6.4 -11.914
3 100 114.592 90 71.565 7.503 11.914 -6.4
4 100 114.592 100 114.592 7.503 31.113 -6.4
5 100 114.592 95 77.079 7.503 6.4 -6.4
6 7.503
7 7.503
8 7.503
9 7.503
10 31.113




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG AFDW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.688 Mean: 0.527
SD: 0.115 SD: 0.11
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.079 Statistic: Mann-Whitney
Residual SD: 0.073 Test Residual SD: 0.074 Balanced Design: Yes
SS: 0.101 Ref. Residual Mean: 0.075 Transformation: rank-order
K: 5 Ref. Residual SD: 0.071
b: 0.289 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8265 Calculated Value: 0.1014 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Mann-Whitney N1: 5
Mann-Whitney N2: 5
Normally Variances Degrees of Freedom:
Distributed: No Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: 4
Override Option: Not Invoked Critical Value: >=21.000
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.585 5 0.714 9 0.103 0.187 1 -0.103
2 0.703 8 0.496 3 0.015 0.031 2 -0.1
3 0.688 7 0.517 4 0 0.01 3 -0.096
4 0.87 10 0.483 2 0.182 0.044 4 -0.044
5 0.592 6 0.427 1 0.096 0.1 5 -0.031
6 6 -0.01
7 7 0
8 8 0.015
9 9 0.182
10 10 0.187




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG DW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.843 Mean: 0.694
SD: 0.117 SD: 0.108
Tr Mean: 0.843 Tr Mean: 0.694
Trans SD: 0.117 Trans SD: 0.108
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.092 Statistic: Student's t
Residual SD: 0.073 Test Residual SD: 0.056 Balanced Design: Yes
SS: 0.101 Ref. Residual Mean: 0.076 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.067
b: 0.308 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.939 Calculated Value: 0.4001 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -2.0943
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.696 0.696 0.884 0.884 0.147 0.19 -0.147
2 0.909 0.909 0.621 0.621 0.066 0.073 -0.082
3 0.86 0.86 0.67 0.67 0.017 0.024 -0.073
4 0.989 0.989 0.63 0.63 0.146 0.064 -0.064
5 0.761 0.761 0.665 0.665 0.082 0.029 -0.029
6 -0.024
7 0.017
8 0.066
9 0.146
10 0.19




Project Name:

R. G. Haley - N. arenaceodentata 20 day - survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 100 Mean: 100
SD: 0 SD: 0
Tr Mean: 114.592 Tr Mean: 114.592
Trans SD: 0 Trans SD: 0
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: N/A Test Residual Mean: 0 Statistic: 1-Sample t-Test
Residual SD: N/A Test Residual SD: 0 Balanced Design: Yes
SS: 0 Ref. Residual Mean: 0 Transformation: ArcSin
K: 0 Ref. Residual SD: 0
b: 0 Deg. of Freedom: 0
Experimental Hypothesis
Alpha Level: N/A Alpha Level: N/A Null: x1 >=x2
Calculated Value: N/A Calculated Value: N/A Alternate: x1 < x2
Critical Value: N/A Critical Value: N/A
Normally Variances Degrees of Freedom: 4
Distributed: N/A Homogeneous: N/A Experimental Alpha Level: 0.05
Calculated Value: 0
Override Option: N/A Critical Value: <=-2.132
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 100 114.592
2 100 114.592 100 114.592
3 100 114.592 100 114.592
4 100 114.592 100 114.592
5 100 114.592 100 114.592
6
7
8
9

N
o




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG AFDW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.631 Mean: 0.527
SD: 0.09 SD: 0.11
Tr Mean: 0.631 Tr Mean: 0.527
Trans SD: 0.09 Trans SD: 0.11
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.062 Statistic: Student's t
Residual SD: 0.065 Test Residual SD: 0.058 Balanced Design: Yes
SS: 0.08 Ref. Residual Mean: 0.075 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.071
b: 0.28 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9738 Calculated Value: 0.3179 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -1.6333
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.653 0.653 0.714 0.714 0.022 0.187 -0.154
2 0.648 0.648 0.496 0.496 0.017 0.031 -0.1
3 0.662 0.662 0.517 0.517 0.031 0.01 -0.044
4 0.715 0.715 0.483 0.483 0.084 0.044 -0.031
5 0.477 0.477 0.427 0.427 0.154 0.1 -0.01
6 0.017
7 0.022
8 0.031
9 0.084
10 0.187




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG DW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.774 Mean: 0.694
SD: 0.101 SD: 0.108
Tr Mean: 0.774 Tr Mean: 0.694
Trans SD: 0.101 Trans SD: 0.108
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.072 Statistic: Student's t
Residual SD: 0.068 Test Residual SD: 0.061 Balanced Design: Yes
SS: 0.088 Ref. Residual Mean: 0.076 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.067
b: 0.289 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.957 Calculated Value: 0.1026 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -1.206
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.751 0.751 0.884 0.884 0.023 0.19 -0.157
2 0.803 0.803 0.621 0.621 0.029 0.073 -0.073
3 0.808 0.808 0.67 0.67 0.034 0.024 -0.064
4 0.89 0.89 0.63 0.63 0.116 0.064 -0.029
5 0.617 0.617 0.665 0.665 0.157 0.029 -0.024
6 -0.023
7 0.029
8 0.034
9 0.116
10 0.19




Project Name:

R. G. Haley - N. arenaceodentata 20 day - survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 100 Mean: 100
SD: 0 SD: 0
Tr Mean: 114.592 Tr Mean: 114.592
Trans SD: 0 Trans SD: 0
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: N/A Test Residual Mean: 0 Statistic: 1-Sample t-Test
Residual SD: N/A Test Residual SD: 0 Balanced Design: Yes
SS: 0 Ref. Residual Mean: 0 Transformation: ArcSin
K: 0 Ref. Residual SD: 0
b: 0 Deg. of Freedom: 0
Experimental Hypothesis
Alpha Level: N/A Alpha Level: N/A Null: x1 >=x2
Calculated Value: N/A Calculated Value: N/A Alternate: x1 < x2
Critical Value: N/A Critical Value: N/A
Normally Variances Degrees of Freedom: 4
Distributed: N/A Homogeneous: N/A Experimental Alpha Level: 0.05
Calculated Value: 0
Override Option: N/A Critical Value: <=-2.132
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 100 114.592
2 100 114.592 100 114.592
3 100 114.592 100 114.592
4 100 114.592 100 114.592
5 100 114.592 100 114.592
6
7
8
9

N
o




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG AFDW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.567 Mean: 0.527
SD: 0.044 SD: 0.11
Tr Mean: 0.567 Tr Mean: 0.527
Trans SD: 0.044 Trans SD: 0.11
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.035 Statistic: Student's t
Residual SD: 0.054 Test Residual SD: 0.021 Balanced Design: Yes
SS: 0.056 Ref. Residual Mean: 0.075 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.071
b: 0.221 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8749 Calculated Value: 1.2086 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -0.7579
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.569 0.569 0.714 0.714 0.002 0.187 -0.1
2 0.537 0.537 0.496 0.496 0.03 0.031 -0.056
3 0.61 0.61 0.517 0.517 0.043 0.01 -0.044
4 0.61 0.61 0.483 0.483 0.043 0.044 -0.031
5 0.511 0.511 0.427 0.427 0.056 0.1 -0.03
6 -0.01
7 0.002
8 0.043
9 0.043
10 0.187




Project Name:

R. G. Haley - N. arenaceodentata 20 day - MIG DW

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 0.679 Mean: 0.694
SD: 0.064 SD: 0.108
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.053 Statistic: Mann-Whitney
Residual SD: 0.058 Test Residual SD: 0.025 Balanced Design: Yes
SS: 0.063 Ref. Residual Mean: 0.076 Transformation: rank-order
K: 5 Ref. Residual SD: 0.067
b: 0.229 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8292 Calculated Value: 0.7268 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Mann-Whitney N1: 5
Mann-Whitney N2: 5
Normally Variances Degrees of Freedom:
Distributed: No Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: 13
Override Option: Not Invoked Critical Value: >=21.000
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.668 6 0.884 10 0.011 0.19 1 -0.073
2 0.626 3 0.621 2 0.053 0.073 2 -0.069
3 0.738 8 0.67 7 0.059 0.024 3 -0.064
4 0.751 9 0.63 4 0.072 0.064 4 -0.053
5 0.61 1 0.665 5 0.069 0.029 5 -0.029
6 6 -0.024
7 7 -0.011
8 8 0.059
9 9 0.072
10 10 0.19




Project Name:

R. G. Haley - N. arenaceodentata 20 day - survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 100 Mean: 100
SD: 0 SD: 0
Tr Mean: 114.592 Tr Mean: 114.592
Trans SD: 0 Trans SD: 0
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: N/A Test Residual Mean: 0 Statistic: 1-Sample t-Test
Residual SD: N/A Test Residual SD: 0 Balanced Design: Yes
SS: 0 Ref. Residual Mean: 0 Transformation: ArcSin
K: 0 Ref. Residual SD: 0
b: 0 Deg. of Freedom: 0
Experimental Hypothesis
Alpha Level: N/A Alpha Level: N/A Null: x1 >=x2
Calculated Value: N/A Calculated Value: N/A Alternate: x1 < x2
Critical Value: N/A Critical Value: N/A
Normally Variances Degrees of Freedom: 4
Distributed: N/A Homogeneous: N/A Experimental Alpha Level: 0.05
Calculated Value: 0
Override Option: N/A Critical Value: <=-2.132
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 100 114.592
2 100 114.592 100 114.592
3 100 114.592 100 114.592
4 100 114.592 100 114.592
5 100 114.592 100 114.592
6
7
8
9

N
o




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 83.8 Mean: 87.4
SD: 11.925 SD: 11.845
Tr Mean: 73.804 Tr Mean: 71.043
Trans SD: 23.419 Trans SD: 10.524
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 16.315 Statistic: Student's t
Residual SD: 11.781 Test Residual SD: 14.687 Balanced Design: Yes
SS: 2636.85 Ref. Residual Mean: 9.097 Transformation: ArcSin
K: 5 Ref. Residual SD: 2.704
b: 47.183 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8443 Calculated Value: 1.0807 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.1
Calculated Value: -0.2404
Override Option: N/A Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 80 63.435 75 60 10.369 11.043 -18.865
2 86 68.027 94 75.821 5.777 4.778 -11.7
3 67 54.938 97 80.026 18.865 8.983 -11.043
4 100 114.592 97 80.026 40.788 8.983 -10.369
5 86 68.027 74 59.343 5.777 11.7 -5.777
6 -5.777
7 4.778
8 8.983
9 8.983
10 40.788




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 98.8 Mean: 98.4
SD: 0.837 SD: 0.548
Tr Mean: 98.8 Tr Mean: 98.4
Trans SD: 0.837 Trans SD: 0.548
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.64 Statistic: Student's t
Residual SD: 0.459 Test Residual SD: 0.434 Balanced Design: Yes
SS: 4 Ref. Residual Mean: 0.48 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.11
b: 1.92 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9216 Calculated Value: 0.8 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.1
Calculated Value: -0.8944
Override Option: N/A Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 99 99 98 98 0.2 0.4 -0.8
2 98 98 98 98 0.8 0.4 -0.8
3 98 98 99 99 0.8 0.6 -0.4
4 100 100 98 98 1.2 0.4 -0.4
5 99 99 99 99 0.2 0.6 -0.4
6 0.2
7 0.2
8 0.6
9 0.6
10 1.2




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 89.4 Mean: 87.4
SD: 7.021 SD: 11.845
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 14.625 Statistic: Mann-Whitney
Residual SD: 10.666 Test Residual SD: 12.737 Balanced Design: Yes
SS: 2161.49 Ref. Residual Mean: 9.097 Transformation: rank-order
K: 5 Ref. Residual SD: 2.704
b: 41.355 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.7912 Calculated Value: 0.9493 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Mann-Whitney N1: 5
Mann-Whitney N2: 5
Normally Variances Degrees of Freedom:
Distributed: No Homogeneous: Yes Experimental Alpha Level: 0.1
Calculated Value: 12
Override Option: Not Invoked Critical Value: >=20.000
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 83 3 75 2 12.378 11.043 1 -12.378
2 93 6 94 7 3.37 4.778 2 -11.7
3 85 4 97 8.5 10.815 8.983 3 -11.043
4 86 5 97 8.5 10.001 8.983 4 -10.815
5 100 10 74 1 36.563 11.7 5 -10.001
6 6 -3.37
7 7 4,778
8 8.5 8.983
9 8.5 8.983
10 10 36.563




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 99.2 Mean: 98.4
SD: 0.447 SD: 0.548
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.32 Statistic: Mann-Whitney
Residual SD: 0.324 Test Residual SD: 0.268 Balanced Design: Yes
SS: 2 Ref. Residual Mean: 0.48 Transformation: rank-order
K: 5 Ref. Residual SD: 0.11
b: 1.232 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.7588 Calculated Value: 1.2344 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Mann-Whitney N1: 5
Mann-Whitney N2: 5
Normally Variances Degrees of Freedom:
Distributed: No Homogeneous: Yes Experimental Alpha Level: 0.1
Calculated Value: 4
Override Option: Not Invoked Critical Value: >=20.000
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 99 6.5 98 2 0.2 0.4 2 -0.4
2 99 6.5 98 2 0.2 0.4 2 -0.4
3 100 10 99 6.5 0.8 0.6 2 -0.4
4 99 6.5 98 2 0.2 0.4 6.5 -0.2
5 99 6.5 99 6.5 0.2 0.6 6.5 -0.2
6 6.5 -0.2
7 6.5 -0.2
8 6.5 0.6
9 6.5 0.6
10 10 0.8




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 99.2 Mean: 98.4
SD: 0.837 SD: 0.548
Tr Mean: 95.915 Tr Mean: 82.826
Trans SD: 17.077 Trans SD: 1.31
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 14.941 Statistic: Approximate t
Residual SD: 7.859 Test Residual SD: 3.547 Balanced Design: Yes
SS: 1173.392 Ref. Residual Mean: 1.148 Transformation: ArcSin
K: 5 Ref. Residual SD: 0.262
b: 31.856 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8648 Calculated Value: 8.6725 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 4
Distributed: Yes Homogeneous: No Experimental Alpha Level: 0.1
Calculated Value: -1.7088
Override Option: N/A Critical Value: >=1.533
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 114.592 98 81.87 18.677 0.956 -14.045
2 99 84.261 98 81.87 11.654 0.956 -11.654
3 98 81.87 99 84.261 14.045 1.435 -11.654
4 99 84.261 98 81.87 11.654 0.956 -0.956
5 100 114.592 99 84.261 18.677 1.435 -0.956
6 -0.956
7 1.435
8 1.435
9 18.677
10 18.677




Project Name:

R. G. Haley - M. Galloprovincialis 48 hr - Normalized Combined Survival

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 91.8 Mean: 87.4
SD: 7.085 SD: 11.845
Tr Mean: 80.682 Tr Mean: 71.043
Trans SD: 19.876 Trans SD: 10.524
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 14.039 Statistic: Student's t
Residual SD: 10.319 Test Residual SD: 12.194 Balanced Design: Yes
SS: 2023.308 Ref. Residual Mean: 9.097 Transformation: ArcSin
K: 5 Ref. Residual SD: 2.704
b: 41.518 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8519 Calculated Value: 0.8847 Alternate: x1 < x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.1
Calculated Value: -0.9583
Override Option: N/A Critical Value: >=1.397
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 90 71.565 75 60 9.117 11.043 -15.032
2 83 65.65 94 75.821 15.032 4.778 -11.7
3 100 114.592 97 80.026 33.91 8.983 -11.043
4 88 69.732 97 80.026 10.95 8.983 -10.95
5 98 81.87 74 59.343 1.188 11.7 -9.117
6 1.188
7 4.778
8 8.983
9 8.983
10 33.91




Project Name:

R. G. Haley - M. gallo 48 hr percent normal

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-03-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 229.2 Mean: 238.8
SD: 32.844 SD: 32.019
Tr Mean: 229.2 Tr Mean: 238.8
Trans SD: 32.844 Trans SD: 32.019
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 22.56 Statistic: Student's t
Residual SD: 21.046 Test Residual SD: 21.036 Balanced Design: Yes
SS: 8415.6 Ref. Residual Mean: 27.84 Transformation: No Transformation
K: 5 Ref. Residual SD: 7.508
b: 89.139 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9442 Calculated Value: 0.5286 Alternate: x1 <x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: 0.468
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 219 219 206 206 10.2 32.8 -46.2
2 234 234 256 256 4.8 17.2 -36.8
3 183 183 266 266 46.2 27.2 -32.8
4 274 274 264 264 44.8 25.2 -10.2
5 236 236 202 202 6.8 36.8 4.8
6 6.8
7 17.2
8 25.2
9 27.2
10 44.8




Project Name:

R. G. Haley - M. gallo 48 hr percent normal

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-05-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 244.6 Mean: 238.8
SD: 20.695 SD: 32.019
Tr Mean: 244.6 Tr Mean: 238.8
Trans SD: 20.695 Trans SD: 32.019
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 16.32 Statistic: Approximate t
Residual SD: 17.493 Test Residual SD: 9.766 Balanced Design: Yes
SS: 5814 Ref. Residual Mean: 27.84 Transformation: No Transformation
K: 5 Ref. Residual SD: 7.508
b: 73.121 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9196 Calculated Value: 2.0912 Alternate: x1 <x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 7
Distributed: Yes Homogeneous: No Experimental Alpha Level: 0.05
Calculated Value: -0.3402
Override Option: N/A Critical Value: >=1.895
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 226 226 206 206 18.6 32.8 -36.8
2 253 253 256 256 8.4 17.2 -32.8
3 233 233 266 266 11.6 27.2 -18.6
4 234 234 264 264 10.6 25.2 -11.6
5 277 277 202 202 324 36.8 -10.6
6 8.4
7 17.2
8 25.2
9 27.2
10 32.4




Project Name:

R. G. Haley - M. gallo 48 hr percent normal

Sample: x1 Ref Samp: x2
Samp ID: SS1-SS-06-0-12 Ref ID: CR22
Alias: Sample Alias: Reference
Replicates: 5 Replicates: 5
Mean: 254 Mean: 238.8
SD: 24.485 SD: 32.019
Tr Mean: 254 Tr Mean: 238.8
Trans SD: 24.485 Trans SD: 32.019
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 19.6 Statistic: Student's t
Residual SD: 18.494 Test Residual SD: 10.922 Balanced Design: Yes
SS: 6498.8 Ref. Residual Mean: 27.84 Transformation: No Transformation
K: 5 Ref. Residual SD: 7.508
b: 76.382 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.8977 Calculated Value: 1.3902 Alternate: x1 <x2
Critical Value: <=0.842 Critical Value: >=1.860
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05
Calculated Value: -0.8432
Override Option: N/A Critical Value: >=1.860
Accept Null Hypothesis: Yes
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 246 246 206 206 8 32.8 -36.8
2 226 226 256 256 28 17.2 -32.8
3 288 288 266 266 34 27.2 -28
4 241 241 264 264 13 25.2 -13
5 269 269 202 202 15 36.8 -8
6 15
7 17.2
8 25.2
9 27.2
10 34




Biological Testing Results for R. G. Haley

APPENDIX C

CHAIN-OF-CUSTODY FORMS

Ramboll Environ Report#122315.01
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From: Nancy A. Musarove

To: Brian Hester

Subject: RE: RG Haley bioassays

Date: Wednesday, December 30, 2015 1:11:12 PM
Attachments: image001.png

Hi there

SS-03 = 25.6% fines
SS-05=18.8%
S5-06=28.0%

Thanks!!

Nancy A. Musgrove

Environmental Scientist | GeoEngineers, Inc.
Telephone: 206.239.3221

Fax: 206.728.2732

Mobile: 206.818.8646

Email: nmusgrove@geoengineers.com

From: Brian Hester [mailto:BHester@ramboll.com]

Sent: Wednesday, December 30, 2015 12:59 PM

To: Nancy A. Musgrove <nmusgrove@geoengineers.com>
Cc: Jay Word <JDWord@ramboll.com>

Subject: RE: RG Haley bioassays

Nancy,
I hope you had a good Holiday.

All tests for RG Haley are complete. The three samples do not appear to exceed SMS or DMMP
criteria. We are working through a draft report now.

We had a quick question on the grain sizes for the samples. Do the %fines you provided earlier
(email below) correspond to samples 3, 5, and 6, respectively. If not, what % fines correspond to
which samples.

Thanks,

Brian

Brian Hester
Laboratory Director

D +1 360 297 6045
M +1 360 461 5784
BHester@ramboll.com



Ramboll Environ: Port Gamble Environmental Laboratory
4770 NE View Drive

PO Box 216

Port Gamble, WA 98364

USA

www.ramboll-environ.com

RAMBGLL gaylyhiely

From: Nancy A. Musgrove [mailto:nmusgrove@geoengineers.com]
Sent: Wednesday, November 25, 2015 8:55 AM

To: Brian Hester
Subject: RG Haley bioassays

Hi Brian

We finally got approval/input from Ecology on what samples they want tested for toxicity at the RG
Haley site. We will be sending you three sediment samples to be tested using UV protocol; | will
arrange for shipment with Cheronne today. Please let me know when you would be able to accept
a shipment (I am assuming the lab is closed tomorrow). With respect to a reference sample—grain
sizes for the three samples are 18.8%, 25.6%, and 28% fines. Give me a buzz if you have any
qguestions.

Regards

--NAM

Nancy A. Musgrove

Environmental Scientist | GeoEngineers, Inc.
Telephone: 206.239.3221

Fax: 206.728.2732

Mobile: 206.818.8646

Email: nmusgrove@geoengineers.com

600 Stewart Street, Suite 1700
Seattle, WA 98101
WWW.geoengineers.com

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or
figure), if provided, and any attachments are only a copy of the original document. The original document
is stored by GeoEngineers, Inc. and will serve as the official document of record.

Confidentiality: This message is confidential and intended solely for use of the individual or
entity to whom it is addressed. If you are not the person for whom this message is intended,
please delete it and notify me immediately, and please do not copy or send this message to
anyone else.

This message contains information that may be confidential, privileged or otherwise protected



by law from disclosure. It is intended for the exclusive use of the Addressee(s). Unless you
are the addressee or authorized agent of the addressee, you may not review, copy, distribute
or disclose to anyone the message or any information contained within. If you have received
this message in error, please contact the sender by electronic reply to email@ramboll.com and
immediately delete all copies of the message.

Confidentiality: This message is confidential and intended solely for use of the individual or
entity to whom it is addressed. If you are not the person for whom this message is intended,
please delete it and notify me immediately, and please do not copy or send this message to

anyone else.



APPENDIX F
Historical Maps and Photos
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APPENDIX G
PAH Profiles
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PAH Profile--Sample RI
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PAH Profile--Sample RI
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PAH Profile--Sample 6B-01-SS
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PAH Profile--Sample 6C-02-SS
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