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1.0 REMEDIAL INVESTIGATION

1.1

INTRODUCTION

Joslyn, LLC (Joslyn) and Columbia Steel Casting Company (CSCC) are
working cooperatively on this remedial investigation. Environmental
Resources Management-West (ERM), on behalf of Joslyn, is developing
remedial actions to address hazardous substances in soil on property
owned by CSCC with input from CSCC’s consultant, SLR International
Corporation (SLR). A remedial investigation (RI) and feasibility study (FS)
are being undertaken under Oregon Administrative Rules (OAR) 340
Division 122 to fulfill requirements of the 1990 Oregon Department of
Environmental Quality (DEQ) Order on Consent ECSR-NWR_90-06 (DEQ
1990) and the 1996 first addendum (DEQ 1996) between CSCC, Joslyn, and
the DEQ. The DEQ identifies the CSCC facility as Sites #023 and #104 in
its Environmental Cleanup Site Information database.
This FS specifically addresses polychlorinated dibenzo-p-dioxins (PCDD,
“dioxins”) and dibenzofurans (PCDF, “furans”), referred to herein as
“PCDDs/PCDFs”, in soil in low-lying areas along the northern portion of
the CSCC facility (Figure 1), referred to as the CCSC Lowlands.1 In this FS,
the CSCC Lowlands consist of areas referred to as the Detention Area,
Center Pond, the East Side Channel (ESC), and the West Side Channel
(WSC) (Figure 2).2
The proposed remedial action is to excavate soil in Sampling Unit-13
(SU-13) of the ESC and treat residual contamination in additional SUs that
contain elevated levels of contaminants by application of activated carbon
to sequester the PCDDs/PCDFs. Excavated soil will be transported off site
to a Subtitle D landfill. The excavated area will be backfilled and restored
to provide wetland functionality. These actions will protect human health
and the environment from elevated concentrations of PCDDs/PCDFs in
the CSCC Lowlands.

1

In addition to urban area sources, a potentially responsible party (the successor to
Chapman Chemical, which operated immediately adjacent to the former Joslyn
operations and CSCC) allegedly discharged wastewater containing dioxins to the
CSCC Lowlands but has chosen not to participate.

2

The SLR (2012) Soil and Sediment Assessment further divided the ESC into two
parts: West-ESC and East-ESC.

ERM
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1.2

PURPOSE AND SCOPE OF REPORT

This report summarizes the site conditions and develops and recommends
remedial actions to address PCDDs/PCDFs in soil the CSCC Lowlands.

1.3

SITE DESCRIPTION AND PROJECT BACKGROUND

The CSCC facility is located at 10425 North Bloss Avenue in Portland,
Multnomah County, Oregon in Township 1N, Range 1E, Section 06. The
facility is located along the Lower Columbia Slough in north Portland on
Tax Lot 1N1E06 00200 (Figure 1). The C S C C Lowlands c o n s i s t o f
diverse ecological communities including ephemeral wetlands, ponds,
forested areas, and riparian habitat adjacent to the Columbia Slough
(SLR, 2011). SLR’s 2012 report describes foundry operations and storage
and management of waste materials.
1.3.1

Summary Description of CSCC Lowlands

SLR (2011) subdivided the CSCC Lowlands into the ESC (West-ESC and
East-ESC), WSC, Center Pond, and the stormwater Detention Area. Figure
2 shows the location of these areas, with focus on the subject ESC.
1.3.1.1

East Side Channel

The ESC is a remnant of the Columbia Slough. Berms to the north, south,
and east contain the ESC. The western boundary of the ESC is a
constructed berm that separates the ESC from the WSC. The berm covers a
City of Portland stormwater pipe which discharges to the Columbia
Slough (Outfall 9) (Figure 2).
Water enters the ESC primarily through precipitation, stormwater
discharge from another City of Portland storm sewer (Outfall 2), and
through discharge from Center Pond. The Columbia Slough is
hydraulically influenced by the stage and tides of the Willamette River
and the Columbia River. Under most conditions, the ESC is separated
from water in the WSC by the constructed berm. When rare high-water
conditions approach flooding stage, the Columbia Slough may flow into
the Lowlands area, including the ESC and Center Pond, from a connection
to the west (Figure 1).

ERM
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1.3.1.2

West Side Channel

The WSC is a remnant channel of the Columbia Slough similar to t he
ESC (partially shown in Figure 2). The WSC extends west of and beyond
the CSCC property and connects to the Columbia Slough approximately
0.75 miles northwest of CSCC property boundary. The WSC is distant
from CSCC operations, there are no direct discharges of stormwater
from the CSCC property to the WSC, and there are no known point
sources of runoff or contamination to the WSC (SLR 2012).
As in the ESC, infrequent high water in the Columbia Slough floods
the WSC. Discharge from the West Pond (Figure 3), a drainage ditch, and
the ESC can contribute water to the WSC under certain conditions.
Accumulated sediment in the WSC (and associated contaminants of
potential environmental concern [COPECs]) may be sourced to the
Columbia Slough (SLR 2012). SLR reported that polychlorinated
biphenyl (PCB) concentrations were highest in sediment of sampling
units close to the Slough and relatively low in sediment near outfalls
such as the Detention Area and Center Pond. Sediment in the WSC has
the highest concentrations of PCB congeners (SLR, 2012). Although
PCBs are not specifically COPECs in the Lowlands, the spatial pattern
of PCBs is consistent with the Slough being a source of PCBs, and
possibly other COPECs to the Lowlands.
1.3.1.3

Center Pond

Center Pond is an approximately 1-acre discrete lowland feature that
connects to the ESC through a notch in a berm between the ESC and
Center Pond (Figure 2). Center Pond and the ESC historically received
stormwater and industrial discharges from operations on CSCC property,
including historical operations.
PCDD/PCDF contamination in Center Pond was addressed by a 2015
interim removal action. The purpose of the interim action was to remove
the highest concentrations of PCDDs/PCDFs in soil in Center Pond to
mitigate Center Pond as a continuing source of PCDDs/PCDFs to the
ESC. The interim removal action plan (ERM 2015) described the scope and
objectives of the removal action. A construction completion report
described the completed work (ERM 2016a). The Center Pond removal
action included excavating contaminated soil, consolidating it in an onsite containment cell, and restoring vegetation in the excavated areas. The
pond was restored by addition of growth media mixed with biochar as a

ERM
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secondary means of isolating and/or sequestering residual
PCDDs/PCDFs contaminants.
1.3.1.4

Detention Area

The Detention Area is a narrow approximately 0.06-acre depression where
stormwater accumulates before infiltrating the ground (Figure 2). The
Detention Area receives stormwater from the CSCC facility (Outfalls 4A,
5, 6, and 8; see Figure 4). There is no reported direct discharge of
stormwater from the City of Portland to the Detention Area.
Concentrations of PCDDs/PCDFs in the Detention Area are lower than in
Center Pond and in areas of the ESC proposed for treatment (SLR, 2012).
1.3.2

Potential Contamination and Sources

Potential sources of contamination to the CSCC Lowlands include
stormwater discharges from City of Portland storm sewers, inflow from
the Columbia Slough, and historical operations on CSCC property.
Several studies since the mid-1980s investigated soil and sediment in the
CSCC Lowlands and the nearby Lower Columbia Slough (SLR 2012; SLR
2014b). Previous investigations identified metals, PCBs, SVOCs, and
PCDDs/PCDFs as the COPEC in the Lowlands soil. Ongoing
investigations and remediation by CSCC in the upland areas of the facility
will address known sources of contamination to the Lowlands.

1.4

EAST SIDE CHANNEL

The ESC Lowlands is the primary area of interest in this report, and the FS
focuses on mitigation of PCDDs/PCDFs contamination in the ESC. Other
areas of the CSCC Lowlands were eliminated from further consideration
due to low contaminant concentrations detected as documented by
previous investigations (see Section 4.3.1). Joslyn’s proposed remediation
is expected to mitigate environmental contamination in the lowland
portion of the site. CSCC is addressing contamination and sources in the
uplands. Joslyn is taking the lead on performance monitoring of the
previous remediation of Center Pond, which is ongoing for the next two
years.
1.4.1

ESC Characteristics

Although located on an industrial site with frequent human
activities/disturbances, the ESC supports a natural, relatively undisturbed

ERM
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seasonally inundated wetland that will remain for the foreseeable future.
This section describes the characteristics of the ESC.
The northwest-southeast trending ESC is part of the northernmost portion
of historic natural drainage ponds, swales, and oxbow lakes adjacent to
the Columbia Slough. The ESC is approximately 3.7 acres and is generally
a closed basin. An outlet from Center Pond drains water to the ESC
(Figure 2). There is a man-made berm separating the ESC from the WSC
and a large forested berm separating the ESC from the Columbia Slough.
The natural gradient in the ESC is from the northwest to the lowest point
at the southeast end of ESC. The inlet from Center Pond is located at the
approximately western third of the ESC. There is no outlet from the ESC.
The ESC is typically wet, with areas of standing water from
October/November through June/July. Most of the ESC dries out during
the later summer and early fall. A narrow area of standing water in the
center of the ESC persists throughout the summer. Water (mostly rainfall
and stormwater inflow) that enters Center Pond and the ESC
evapotranspirates or infiltrates.
1.4.1.1

Soil Types

Soil is the impacted media in the ESC. 3 The Multnomah County Soil
Survey shows the ESC as “water.” Soils in the ESC are commonly wet, but
most of the ESC is not inundated most of the time. The areas around the
ESC are mapped as Sauvie silt loam (Natural Resources Conservation
Service 1919). Sauvie silt loam is characterized by shallow slopes,
frequently flooded, and with typical textures ranging from silt loam, silty
clay loam, and very fine sandy loam. According to the soil survey
description, Sauvie silt loam is saturated with water from about December

3

Other reports have referred to sediment or soil/sediment. Sediment is commonly

defined as the natural material deposited and underlying surface water. Soil, is a mixture
natural inorganic and organic materials on lands that are not perpetually under water.
Sediment is a component of aquatic or semi-aquatic ecological systems, while soil is
part of terrestrial ecosystems. The ground surface in most of the CSCC Lowlands is
dry for much of the year and functions ecologically as soil. In most years, only
n a r r o w portions of the Lowlands will have standing water for a significant duration,
and fish and macroinvertebrates with aquatic life stages lasting more than a few
months are uncommon or absent in the Lowlands. Accordingly, the substrate in the
CSCC Lowlands is hereafter referred to as soil.
ERM
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through June and is subject to freshwater overflow during high tides and
high water conditions unless diked and artificially drained. Sauvie silt
loam is poorly drained with slow runoff and moderately low
permeability.
1.4.1.2

Vegetation

ERM (2015) described vegetation in the wetlands and surrounding
uplands of the project area. In the ESC, the dominant herbaceous species is
reed canary grass (Phalaris arundinacea), and the dominant shrub is
smartweed (Polygonum sp.). These species are dense within the channel.
Himalayan blackberry (Rubus armeniacus), willow (Salix sp.), and black
cottonwood (Populus balsamifera) dominate the upland berms surrounding
the wetlands. The willows and blackberry form dense shrub layers under
the cottonwood trees. Several Oregon State-listed noxious weeds occur in
the ESC Lowlands (USDA n.d.).
Reed canary grass is an introduced invasive perennial bunchgrass that is
commonly found in wet open areas. This plant is observed in single
species stands in the center (low) portions of the ESC (e.g., at SUs 1, 3, 5,
7). Wapato (Sagittaria latifolia) is an emergent broadleaf plant commonly
found in shallow wetlands in Oregon, and is present in the ESC. The ESC,
however, supports a wetland habitat/plant community dominated in
large part by the non-native reed canary grass.
1.4.1.3

Wetlands

The US Fish and Wildlife Service National Wetlands Inventory identifies
the ESC Lowlands as wetland. The mapped wetlands include two types as
described by Cowardin et al. (1979): PUBT (palustrine, unconsolidated
bottom, semi-permanently flooded-tidal) and PEM1R (palustrine,
emergent, persistent, seasonally flooded-tidal) (Figure 3). The mapped
wetlands are in the depressional hydrogeomorphic class. ESC is PUBT
wetland. No local wetland inventory information for the ESC or
surrounding area was available from the Oregon Division of State Lands.
A wetland functional assessment conducted for the Joint Permit
Application (JPA) using the Oregon Rapid Wetland Assessment Protocol
rated overall function as Moderate and the overall value ratings as
Higher. Wetland in the Center Pond area was delineated in 2014 before
execution of the interim action (Department of State Lands file number
WD 2014-0539). The JPA (ERM 2018a) prepared for the ESC remediation
project describes work to be completed in wetlands.

ERM
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1.4.1.4

Seasonal Inundation

Water levels in the ESC vary seasonally and spatially. Discussions with
CSCC site personal, ERM observations, and available aerial photographs
from the mid-1950s through present indicate that seasonal conditions
range from inundated to no standing water. Inundation from rain and
stormwater runoff typically occurs at annually, but there are years when
inundation (flooding) does not occur.
From late winter to early spring there have been periods where water
from the Slough overtops the berm between the Slough and the ESC.
When that occurs, sediment in the Slough water flows into and settles in
the ESC and Center Pond. Sediments from the Columbia Slough may be a
source of or redistribute contaminants that are not sourced at the CSCC
facility or storm sewer outfalls. The suspended solids introduced during
flooding may also be a source of river sediment that could benefit natural
recovery of the ESC.
As described elsewhere in this report, river stages and tides in the
Willamette and Columbia Rivers affect water levels in the Columbia
Slough. Tidal fluctuations of approximately 1 to 2 feet occur in the rivers.
When the water level in the Columbia Slough reaches approximately 12
feet elevation (Oregon Department of Geology & Mineral Industries 2016)
(datum NAVD 1988), water flows into the ESC. Available survey
information indicates that the bottom elevation of most of the ESC is
approximately 12 feet elevation over most of the area. The shallowest area
of the ESC is at the eastern end.
1.4.1.5

Wildlife

ERM (2018a) conducted a biological assessment as part of the JPA
(Appendix C). The absence of a connection to the Columbia Slough and
the seasonally dependent water levels in the ESC preclude viable fish
habitat, and fish have not been observed in the project area. There are no
designated critical habitats within the project area.
Birds reported to be found in the area include the various hawks, great
blue herons, and migratory and smaller seasonal birds. Mammals,
amphibians, reptiles, and invertebrate species have also been observed by
ERM personnel.
The proposed project work will occur in the dry season (AugustSeptember). ERM concluded there are no threatened or endangered
species present in the ESC Lowlands.
ERM
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1.4.1.6

Adjoining Uplands

Uplands south of the ESC consist of unpaved areas and CSCC operations
areas. A perimeter road separates unpaved areas from paved operations
areas (Figure 2).
SLR (2012) describes foundry operations and storage of spent foundry
sands and other co-products. Spent foundry sand is stored in piles along
the north side of the north perimeter roadway. Active sand piles are
visible to the south and east of Center Pond (Figure 2). SLR 2012
references sampling of the sand piles.
In 1997, CSCC discovered that approximately 1,000 cubic yards of sand
and slag had been moved down the embankment into the northeast corner
of ESC. The inadvertent filling in the ESC is a source of spent foundry
sand to the Lowlands.
1.4.1.7

Beneficial Land and Water Use

The CSCC Lowlands are private property owned by CSCC. For purposes
of CSCC environmental investigations and this report, the CSCC
Lowlands consist of the ESC, the WSC, Center Pond, and the Detention
Area (Figure 2). According to City of Portland data, the CSCC property is
zoned IG2 (general industrial) with a prime industrial zoning overlay.4
The ESC is in the same zoning unit as the operations areas. There are no
environmental overlays. Certain areas adjoining the CSCC Lowlands,
including lands owned by CSCC, have environmental conservation and
environmental protection overlays, but those overlays do not overlap the
subject CSCC Lowlands. The land north of the ESC (beyond the tree drip
line) has an environmental conservation overlay, but that line is deemed
outside of the ESC.5
The Lowlands will remain undeveloped, minimally disturbed, open space
for the foreseeable future given that:


The CCSC uplands will continue to be used for industrial purposes;
and



The Lowlands include jurisdictional wetlands that limit development.

4

5

https://www.portlandmaps.com/detail/zoning/10425-N-BLOSSAVE/R314599_did/?action_override=zoning#
https://www.portlandmaps.com/bps/quarter-section/maps/?id=1924
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Therefore, the primary beneficial use of the Lowlands is open space and
habitat.
No water supply wells are located in the Lowlands, and shallow
groundwater at the CSCC site is not used for drinking (SLR 2012). The
City of Portland supplies water to the property, and it is, therefore,
unlikely that human receptors will use groundwater for drinking.
Under the trespasser exposure scenario (see Section 3.1.1), humans could
be exposed to surface water. PCDDs/PCDFs are hydrophobic, highly
sorbed to soil organic carbon, and are, therefore, rarely detected in surface
water or groundwater. PCDDs/PCDFs detected in site soil are unlikely to
partition to groundwater causing elevated concentrations, hence transfer
from groundwater to surface water and exposure to surface water is not a
complete exposure pathway.

ERM
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2.0 NATURE AND EXTENT OF CONTAMINATION

Several studies since the mid-1980s have investigated soil and sediment in
the CSCC Lowlands (SLR 2012), including the ESC. The following sections
summarize the investigations and describe a hydrogeologic conceptual
model.
The basis of the FS in this report is data that ERM collected in 2016 on
behalf of Joslyn. The DEQ requested the 2016 investigation by email on 24
May 2016. DEQ requested this RI/FS and the subsequent remedial design
and remedial action in a meeting on 11 April 2018 and subsequent email
on 22 April 2018.
ERM investigated the extent of PCDDs/PCDFs in the ESC and evaluated
the potential for PCDDs/PCDFs in ESC lowland soil to bioaccumulate in
the tissues of animals preyed upon by local bird and mammal populations
(wildlife) of concern.
ERM prepared and implemented work plans for the Soil Invertebrate
Bioaccumulation – Streamlined Substrate Field Sample Collection and
Laboratory Analysis for the ESC (ERM 2016b, ERM 2016c), hereafter
referred to as the “bioaccumulation study.” The purpose of the
bioaccumulation study was to:


Assess the baseline PCDD/PCDF concentrations in soil in the ESC;



Characterize the relationship between PCDDs/PCDFs concentrations
in substrate and representative ESC prey (as represented by
earthworms); and



Derive site-specific, ecological risk-based clean up levels (E-SSTLs),
also referred to as risk based clean-up levels (RBCLs).

Appendix A includes Risk-Based Cleanup Level Calculations.

2.1

EXTENT OF CONTAMINATION

Results of the composite samples in the ESC reported in the
Bioaccumulation Field Report (ERM 2017a) build on previous
investigations by SLR. SLR (2012) provided details of Incremental
Sampling Methodology (ISM) investigations of the Lowlands. SLR
presented the results of various analyses on samples collected from the
ESC and other areas in CSCC property. Together, the ERM and SLR
ERM
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investigations constitute the remedial investigation and provide the basis
of the feasibility evaluation for the ESC discussed in this report.
Relevant data from ERM and SLR investigations are summarized in this
section. Details of the investigations are contained in DEQ’s
administrative record and the reference reports cited in this report. The
remedy selection in the FS focuses on PCDDs/PCDFs in the ESC.
2.1.1

East Side Channel

SLR collected samples from the ESC for the May 2012 Soil and Sediment
Assessment and for the July 2014 Supplemental Sediment Assessment
(SLR 2012, SLR 2014b). SLR collected 50:1 incremental (composite)
samples from two segments of the ESC [the western portion of the ESC
(West-ESC) and the eastern portion of the ESC (East-ESC)] to provide an
average representation of PCDDs/PCDFs in soil/sediment.
SLR Figure 7 from the Soil and Sediment Assessment (SLR 2012;
Appendix B of this report) summarizes the ISM results in the ESC.
PCDDs/PCDFs ISM results in the ESC were 818 nanograms per kilogram
(ng/kg) in the West-ESC and 384 ng/kg in the East-ESC.
The 2014 supplemental assessment provided information on the potential
toxicity of lowland sediments to freshwater benthic invertebrates (SLR
2014b; see Section 3.1.2). To support this investigation, four discrete
samples were collected in the ESC and analyzed for a suite of chemicals,
including PCDDs/PCDFs.
Following approval by ODEQ in October 2016, a detailed sampling and
analytical work plan to support a laboratory bioaccumulation study for
the ESC was implemented by ERM. ERM collected a composite soil
sample from each of the 13 designated sampling units (Figure 4). Each
composite soil sample was comprised of aliquots from six discrete
samples (i.e., 6:1 composite sample) collected within each respective
sampling unit. Individual soil samples were collected from 0 to 6 inches
below the root mass comprised of matted and partial or fully decayed
organic matter. This area within and below the root mass is considered the
biologically active zone for earthworms and other biota. The six
individual samples were distributed throughout the sampling unit. Each
6:1 composite soil sample was analyzed for target analytes, including:


PCDDs/PCDFs – United States Environmental Protection Agency
(USEPA) Method 8290



Total organic carbon – USEPA Method 9060 or similar

ERM
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Soil pH – USEPA Method 9045C



Soil moisture – D2216-90

Table 1 and Figure 4 show the results from the ESC Bioaccumulation Field
Report. Relevant results are expressed as toxicity equivalency quotient
(TEQ). TEQs are a weighted-quantity measure based on the toxicity of
each congener of the dioxin and dioxin-like compounds category relative
to the most toxic members of the category. 6
The data from the Bioaccumulation Study composite samples indicate that
the highest PCDD/PCDF concentration is in SU-13 (4,850 ng/kg TEQ),
which is adjacent to and receives discharges from Center Pond. The lowest
concentrations are in SUs 8, 10, and 11 (165, 246, and 466 ng/kg TEQ,
respectively) in the east end of the ESC. Other than SU-9 (1,050 ng/kg),
the composite samples show that the highest PCDD/PCDF concentrations
are at the west half of the ESC in SU 13 and in SUs 1 and 2 (1,160 and 1,170
ng/kg, respectively). Detected concentrations of PCDD/PCDF from SLR’s
ISM results for the ESC are similar or lower than the ERM composite
samples.
2.1.2

West Side Channel and Detention Area

Investigations by SLR (2012) identified representative PCDD/PCDF TEQ
and other COPECs concentrations in the WSC and the Detention Area.
The representative composite PCDD/PCDF concentrations were 389
ng/kg and 443 ng/kg for the WSC and Detention Area, respectively.
2.1.3

Center Pond

Investigations of Center Pond (ERM 2015; SLR 2012) indicated elevated
concentrations of PCDDs/PCDFs. The data indicate minimal vertical
mobility of PCDDs/PCDFs
SLR’s ISM samples from Center Pond were divided vertically into two
decision units to better evaluate potential historic sediment impacts and
mobility. The shallow unit (Center Pond–S) included surface sediment
within 10 cm (approximately 5 inches) of the surface, and the deep unit
(Center Pond-D) included sediment located from 15 to 25 cm

6

ERM

To calculate a TEQ, a toxic equivalent factor (TEF) is assigned to each dioxin and
dioxin-like compound. A TEQ is calculated by multiplying the grams weight of each
dioxin and dioxin-like compound by its corresponding TEF and then summing the
results.
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(approximately 6 to 12 inches) below the subsurface. SLR (2012) Figure 7
(Appendix B of this report) shows that the PCDDs/PCDFs TEQ
concentrations in the Center Pond–D sample (394 ng/kg) are
approximately an order of magnitude lower than in the Center Pond–S
sample (4,210ng/kg).
ERM (2014) conducted sampling in Center Pond to confirm SLR’s ISM
results. ERM collected samples from two intervals in 7 locations:


Shallow, 0- to 6-inch sample interval



Deep, 12- to 18-inch sample interval

These results indicate SLR ISM TEQs (human and birds) were consistently
lower in the deeper soil/sediment samples than in the shallow samples, generally
by a factor of 10x to nearly 100x. On average, the concentrations in deeper
samples were lower than the shallow samples by a factor of 24. The ERM
composite results are consistent with the SLR ISM results.
These depth-discrete soil sampling in Center Pond demonstrated
PCDD/PCDF contamination was present in the upper 6 inches and there
was minimal vertical mobility of PCDDs/PCDFs due to sorption of
PCDDs/PCDFs onto soil organic matter in the wetland soil. Since the
depositional environment in the ESC is similar to Center Pond, it is
reasonable to anticipate that the contamination in the ESC, including SU13 is in the upper 6 inches of soil, and PCDD/PCDF concentrations
greater than 6 inches attenuate with depth.

2.2

SOURCES OF CONTAMINATION

The specific sources of the PCDDs/PCDFs in the soil in the ESC are not
known. Potential sources of contamination to the CSCC Lowlands include
stormwater discharges from City of Portland storm sewers (Figures 2 and
4), inflow from the Columbia Slough, and historical operations on the
property currently occupied by CSCC. Several studies since the mid-1980s
investigated sources of contamination to the CSCC Lowlands and the
nearby Lower Columbia Slough (SLR 2012; SLR 2014a). Historically,
drainage from portions of facilities (Chapman Chemical Co [Chapman],
CSCC, and Joslyn) discharged through a collection system of catch basins
and pipes and directly to the ESC and/or Center Pond. From Center
Pond, a small outlet on the north side of Center Pond drains into the ESC
(Figure 2).

ERM
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2.3

OTHER COPECS

The CSCC Lowlands FS focuses on PCDDs/PCDFs. This approach is
supported by the results of SLR and ERM investigations.
SLR (2012) collected ISM composite samples and discrete soil samples
from the Lowlands. Samples were collected from the following sampling
units:


Western portion of the ESC (West-ESC)



Eastern portion of the ESC (East-ESC)



WSC



Detention Area



Center Pond (shallow and deep)

ISM samples were analyzed for PCDDs/PCDFs, metals, PAHs and PCBs.
PCDDs/PCDFs concentrations (as TEQ) exceeded screening benchmarks
from the West-ESC and a portion of Center Pond. This pattern of
exceedances is similar to findings for composite samples collected in
support of the bioaccumulation study (ERM 2017b).
SLR (2012) reported that detected copper, nickel, zinc, and manganese
concentrations appear to be elevated relative to background levels.
However, analyses suggest that acid volatile sulfides detected in
sediments are sufficient to bind metals, making them unavailable at toxic
levels to organisms in sediment. Moreover, SLR (2012) reported that the
concentrations of most metals in lowland sediments are similar to
estimates of natural background concentrations in soil or sediment, or
baseline levels in the Lower Columbia Slough. On this basis,
SLR concluded that concentrations of metals only slightly exceeded the
average background concentrations, and the lack of a spatial pattern
suggested that discharges from upland areas (e.g., operations areas or
Center Pond) were not a source of elevated metals concentrations.
Accordingly, metals in lowland sediment are not considered site-related
constituents of potential concern (SLR, 2012) (see also Section 3).
SVOCs, including most PAHs, were infrequently detected in lowland
sediment (SLR, 2012). In general, sediment from the West-ESC (the
decision unit least likely to have been impacted by the Site) had the
highest concentrations. Detected concentrations of most SVOCs were
similar to DEQ estimates of baseline concentrations for the Lower
Columbia Slough (SLR, 2012).
ERM
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Detected concentrations of SVOCs in decision units are below available
human health screening values for soil, DEQ soil screening level values
(SLVs) protective of bird populations, and DEQ soil SLVs protective of
mammal populations (SLR, 2012). Also, concentrations of SVOCs are also
below available DEQ sediment bioaccumulation SLVs for wildlife
populations. As a result, SLVs in lowlands are not expected to pose
unacceptable risks to human health or local bird and mammal
populations.
In summary, there is little evidence that chemicals in Lowland sediment
other than PCDDs/PCDFs have the potential to pose significant
unacceptable risks to human or ecological receptors. The chemicals with
the greatest potential to pose unacceptable risks are PCDDs/PCDFs (SLR,
2012). PCDDs/PCDFs in sediment can potentially bioaccumulate in food
chains and were the focus of the Bioaccumulation Study. PCDDs/PCDFs
are the “risk driver” and remedial technologies applicable to
PCDDs/PCDFs will also treat the lower concentrations of PAHs and
PCBs.

2.4

HYDROGEOLOGIC CONCEPTUAL MODEL

A hydrogeologic conceptual model summarizes the contaminants,
sources, fate, and transport of site contaminants as a tool to evaluate
remedial alternatives. The discussion here incorporates information
described above and focuses on potential ecological exposures to
PCDD/PCDFs in the ESC.
The contaminants of concern in the ESC are PCDDs/PCDFs (SLR 2012).
PCDDs/PCDFs have low solubility in water and low volatility.
PCDDs/PCDFs sorb strongly to soil particles and organic carbon.
The PCDDs/PCDFs in the ESC were deposited at the ground surface by
settling of PCDDs/PCDFs sorbed to particulates in stormwater. The
primary entry points for stormwater to the ESC are the notch in the berm
that connects Center Pond to the ESC and Outfall 2 which collects
stormwater from the City of Portland and the central part of the upland
areas including the former Chapman Chemical facility. Distribution of
contamination within the ESC was by dispersion of PCDDs/PCDFs
sorbed to particulates suspended in surface water during flooded
conditions in the ESC.
Predominant fate and transport mechanisms of organic chemicals in soil
include advection and dispersion, sorption to soil, and natural
ERM
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degradation. The ESC is a quiescent water body without substantial
current and scour of the channel bottom is not expected to occur. Strong
affinity of PCDDs/PCDFs for organic carbon in soil limits vertical and
lateral mobility of PCDDs/PCDFs once they are deposited in the wetland
soil. Over time, PCDDs/PCDFs integrated into the shallow soils by
natural processes of bioturbation, such as root growth, biomass
accumulation, invertebrate activity, animal burrowing, and sediment
deposition. Depth-discrete soil sampling in Center Pond (ERM 2014)
demonstrated that PCDD/PCDF contamination was present in the upper
6 inches, and concentrations dropped by orders of magnitude at depths
greater than 6 inches (see also Section 2.1.3).
Over time, natural processes degrade organic chemicals in soil and water.
Degradation rates depend a number of factors, including biodegradability
of the chemicals of interest, nutrient levels, oxygen levels, and
temperature. PCDDs/PCDFs are slow to degrade and tend to persist in
the environment.
Under this conceptual model, complete exposure routes are to ecological
receptors are limited to [a] direct contact with or ingestion of
PCDDs/PCDFs in shallow substrate (soil/sediment) or [b] ingestion of
PCDDs/PCDFs in plant or animal tissues. The nature of the contaminants
and the site conditions limit the potential for off-site transport of impacted
soil.

ERM
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3.0 RISK EVALUATION

A risk assessment is used to systematically evaluate and organize data,
assumptions, and uncertainties to help understand and predict the effects
of environmental contamination and support environmental management
decisions (USEPA 1998).

3.1

POTENTIAL RISK TO HUMAN AND ECOLOGICAL RECEPTORS

SLR (2012) reported findings of a screening level (Level II) assessment of
the CCSC Lowlands soil (referred to interchangeably as sediment by SLR).
The Level II risk assessment provided an initial evaluation of potential
adverse human health and ecological effects resulting from historical
releases to the CSCC Lowlands.
Decision units identified in the Level II risk assessment included:
 ESC

 WSC

 Center Pond

 Detention Area

Substrate (soil/sediment) in the decision units was analyzed for:
 Metals

 Polychlorinated biphenyls (PCBs)

 Semivolatile organic compounds

 PCDDs/PCDFs

The conceptual site exposure model (CSM) in the Level II risk assessment
identified receptors of concern and potentially complete exposure
pathways and established the scope of the assessment (Figure 5a and 5b
are modified CSMs). SLR’s (2012, 2014b) Soil and Sediment Assessment
Report provides additional details of the CSM.
3.1.1

Summary of Potential Human Health Risks

Section 3.1 summarizes assessments conducted by SLR on the data set
collected in 2011 and 2013 and presented in the following reports:


SLR (2012) Soil and Sediment Assessment. Prepared for Columbia
Steel Casting Company, Inc.



SLR. (2014) Supplemental Sediment Assessment. Prepared for
Columbia Steel Casting Company, Inc.

These data were used for the risk evaluation.
ERM
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The potential for unacceptable human exposure to soil in the Lowlands is
low. The CSCC Lowlands are:
 Private property with restricted access,
 Located outside of CSCC operational areas, and
 Infrequently visited by humans.
The Lowlands will remain undeveloped, minimally disturbed, open space
for the foreseeable future given that:


The upland property will continue to be used and is zoned for
industrial purposes; and



The Lowlands include jurisdictional wetlands that limit development.

DEQ has developed risk-based concentrations (RBCs) for a number of
common7 exposure scenarios (DEQ 2001). However, these DEQ exposure
scenarios are unlikely to be realistic human exposure scenarios for the
CSCC Lowlands (SLR, 2012)—e.g., residential scenario. Although
unlikely, it is possible that transient visitors (trespassers) could avoid
security fencing and pass through the CSCC Lowlands, but it is unrealistic
to assume that frequent and long-term exposures to impacted
environmental media are likely.
In lieu of developing site-specific human RBCs (for unauthorized
trespassers), use of construction worker RBCs is considered to be
reasonably conservative and appropriate (SLR 2012). RBCs for the
construction workers were considered the most relevant of the available
generic RBCs and were used to provide an initial evaluation of potential
human health risks. The exposure assumptions used by DEQ to develop
the generic construction worker RBC are unlikely and, therefore,
overestimate actual human exposures (SLR 2012).
The conclusions of the 2012 Level II risk assessment of the CSCC
Lowlands soil for human receptors are summarized as follows:


7
ERM

Concentrations of metals are lower than DEQ soil RBCs for the
construction worker. Concentrations of metals in soil do not pose risk
to humans.

The DEQ RBCs are for common human exposures to soil.
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SVOCs (specifically PAHs) were infrequently detected, and if detected,
the concentrations were lower than DEQ soil RBCs for the construction
worker.



Total PCB concentrations are lower than the DEQ soil RBC for the
construction worker.



PCDD/PCDF concentrations in the WSC, Detention Area, West ESC,
East ESC, and CP (as reported as TCDD TEQs8) were greater than the
DEQ soil RBC for the construction worker.



PCDDs/PCDFs are hydrophobic, and concentrations detected in site
soil are unlikely to partition to groundwater causing elevated
concentrations. Accordingly, transfer from groundwater to surface
water and unacceptable exposure to surface water is considered an
incomplete exposure pathway.

Accordingly, the results of the Level II risk assessment of the CSCC
Lowland suggested that exposures PCDD/PCDFs in the WSC, ESC,
Detention Area and Center Pond may pose a risk to the construction
worker. However, SLR also noted that the Lowlands are on private
property with restricted access, are located outside of operational areas,
and are only infrequently visited by people. DEQ does not provide RBCs
for the trespasser (perhaps a more representative receptor for the ESC) —
trespassers are likely to have short, infrequent exposures to the ESC. SLR
(2012) concluded that ‘the exposure assumptions used by DEQ to estimate
RBCs for the construction workers are likely to overestimate actual human
exposures at the Site’.
3.1.2

Summary of Potential Ecological Risks

SLR (2012, 2014b) evaluated ecological risk to aquatic biota and local
wildlife populations. Listed species were unlikely to be significantly
exposed at the ESC, so assessment at the individual level was not
warranted.9

8

Concentrations of total 2,3,7,8-TCDD toxicity equivalents (TCDD TEQs or TEQs) are
estimated by summing toxicity equivalent concentrations (TECs) for dioxin and
dioxin-like substances. TECs are calculated by multiplying congener concentrations
by their congener-specific toxicity equivalent factor (TEF) (USEPA 2008; Van den Berg
et al. 2005; Van den Berg et al. 1998).

9

The assessment was not made considering protection of individuals. Rather, wildlife
populations that are important to the system’s structure and/or function are protected
(USEPA 1998).

ERM
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Quantitative assessment was not conducted for terrestrial plants and soil
invertebrates because DEQ screening level values (SLVs) are ‘generally
based on limited toxicity data and are typically poor predictors of soil
toxicity’.10
The conclusions of the 2012 Level II risk assessment of the CSCC Lowland
soil for ecological receptors are summarized as follows:


Analysis indicates that sulfides detected in ESC sediments are
sufficient to bind metals, making them unavailable at toxic levels to
organisms in sediment.



Concentrations of metals are lower than baseline concentrations for the
Lower Columbia Slough (regional ambient) or mammal and bird
population-level SLVs for soil. Accordingly, metals in soil do not pose
adverse effects to local mammal and bird populations.



SVOCs (specifically PAHs) were infrequently detected and detected
concentrations were, for the most part, similar to baseline
concentrations for the Lower Columbia Slough.



Total PCB concentrations are lower than soil SLVs for mammal
populations, but exceed sediment SLVs. However, sediment
concentrations in the ESC and WSC are consistent with baseline
concentrations for the Lower Columbia Slough.



PCDD/PCDF concentrations (as reported as TCDD TEQs) exceeded
one or more DEQ SLVs for soil and/or sediment (SLR 2012, 2014b). 11
Exceedances of screening values suggested a potential for adverse
impacts to resident wildlife populations.

In addition, the Sediment Assessment (SLR 2012, 2014b) noted the
following:


Fish are rarely observed in the ESC. Although, fish could enter the ESC
from the Columbia Slough during an infrequent high water event,
much of the ESC is typically dry during the late spring to late fall. Fish

10

This is consistent with the observation that AHRs in plant and invertebrate lack
2,3,7,8-tetrachlorodibenzo-p-dioxin binding sites that mediate toxic effects related to
PCDDs/PCDFs (USEPA 2008; Butler et al. 2001; Van den Berg 1998, 2006).

11

DEQ SLVs are concentrations in substrate (soil or sediment) that are protective of
plants, soil invertebrates, benthic invertebrates, birds, and mammals. SLVs are
developed using conservative assumptions and, hence, are considered a relatively
conservative screen for potential risks. SLR (2012) did not use soil SLVs for plants and
soil invertebrates because these values are generally based on limited toxicity data
and were considered poor predictors of soil toxicity.

ERM

20

JOSLYN/0366705-SEPTEMBER 2018

that might enter the ESC during such a rare high water event would
not survive through the summer when the ESC dries. Hence, fish are
not a receptor of concern.


No toxicity to sediment invertebrates was observed as part of a sitespecific aquatic (sediment) toxicity test. This finding is consistent with
studies cited by the EPA which report that a wide variety of
invertebrates (including amphipods, cladocerans, midges, mosquito
larvae, sandworms, oligochaete worms, snails, clams, grass shrimp)
are insensitive to TCDD-induced toxicity (USEPA 2008).

SLR performed two freshwater sediment bioassays on discrete sediment
samples collected in the ESC: a 10-day (acute) survival and growth test
using the midge Chironomus dilutes and a 28-day (chronic) survival and
growth test using the amphipod Hyalella azteca.
Using the Pacific Northwest Sediment Evaluation Framework approach,
SLR (2014b) concluded that no sediment sample was considered ‘toxic’ to
sediment-dwelling invertebrates. Using the Portland Harbor approach,
the EESC-1 and WESC-1 samples were classified as exhibiting potential
toxicity, while all other sediment samples were classified as ‘not toxic’
(SLR 2014b). These findings are consistent with discussions in the
Bioaccumulation Study (ERM 2017), the e-SSTL technical memorandum
(ERM 2018), and the proposed remedy.

3.2

RISK-BASED CLEANUP LEVELS

Proposed site-specific RBCLs are concentrations in soil that are protective
of potentially exposed receptors. According to DEQ (2001), SLVs used in
the 2012 SLR assessment are generally not appropriate for use as sitespecific RBCLs. Site-specific RBCLs for PCDDs/PCDFs (as expressed as
TEQs) were developed and are intended to assist in scoping and design of
the proposed remedy for the Lowlands—specifically, the ESC. Given
potential risks reported in the Soil and Sediment Assessment Report (SLR
2012, 2014b), RBCLs were developed for bird and mammal populations
that potentially reside in the ESC.12

12

ERM

Aryl hydrocarbon receptors in plant and invertebrate lack 2,3,7,8-tetrachlorodibenzop-dioxin binding sites that mediate toxic effects related to PCDDs/PCDFs (USEPA
2008; Butler et al. 2001; Van den Berg 1998, 2006). For this reason, plant and
invertebrate species exposed to PCDDs/PCDFs are relatively insensitive as compared
to vertebrates — i.e., RBCLs for vertebrates are also likely to be protective of plants
and invertebrates.
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3.2.1

Derivation of Site-Specific Risk-Based Cleanup Levels

The general equation for calculating a hazard quotient (HQ) is:

HQ

=

AUF • [(SIR • Cs) + (FIR • BAF • Cs)]
______________________________________________________________

Equation 1

BW • TRV
where:
Cs =
BW =
AUF =
FIR =
SIR =

concentration in soil (mg/kgsubstrate,dw)13
body weight (kg)
area use factor (site area/home range; ranges from 0 to 1)
food ingestion rate (kgfood/day)
incidental substrate ingestion rate (kgsubstrate/day)
(= FIR • % soil in diet)

BAF = ESC-specific bioaccumulation factor (kgsubstrate/kgfood)
TRV = toxicity reference value (mg/kgbw-day)
Setting the HQ to one (HQ = 1), substituting RBCL for the concentration in
substrate (Csoil or sediment), and re-arranging Equation 1 to solve for RBCL,
the general formula for calculating proposed RBCLs is:
BW • TRV
RBCL (mg/kgsubstrate)=

_____________________________________________

Equation 2

AUF • (SIR + [FIR • BAF])
The calculated RBCLs are considered to be protective. For example, when
calculating RBCLs, the home range of individuals is used to estimate time
spent in the ESC by the entire population. Further, given the presence of
other attractive (minimally disturbed) habitat at nearby wildlife
management areas (e.g., Smith and Bybee Wetlands Natural Area), the use
of the ESC by wildlife — wildlife are assumed to spend 100% of their time
in the ESC —is likely over estimated, resulting in additional conservatism
of the calculated RBCLs.
No RBCLs are proposed for amphibians or reptiles given the lack of
widely recognized, consensus-based wildlife exposure factors and toxicity
reference values. In addition, amphibians are primarily exposed to
COPECs dissolved in water; whereas PCDDs/PCDFs have low solubility
in water and are primarily associated with the substrate (soil, sediment).

13
ERM

mg = milligram; kg = kilogram
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Hence, the lack of candidate soil RBCLs for amphibians is anticipated to
be a minor data gap. Further, given taxonomic relatedness, RBCLs for
birds may be used to infer protectiveness to reptiles. The lack of a
quantitative evaluation for amphibians and reptiles is the state-of-thepractice and is not unique to this project.
DEQ agreed that shared experience at other sites indicates that
invertebrate-consuming (invertivore) wildlife frequently have the greatest
exposure and risk by PCDDs/PCDFs in substrate (soil, sediment).14 Hence,
RBCLs developed for invertivores are considered to be conservative for
protection of other feeding types (e.g., herbivores, carnivores) that may be
exposed to PCDDs/PCDFs in the ESC given their preferred food type,
relatively small body sizes, and home ranges.15 No RBCLs are proposed
for fish-eating (piscivorous) wildlife given that fish are rarely observed in
the ESC and are not an important (abundant) prey in the ESC —
i.e., piscivorous wildlife do not accurately represent realistic exposures for
the ESC.
Prey of interest include wetland and upland soil invertebrates. ESCspecific substrate-to-invertebrate uptake factors16 for PCDDs/PCDFs were
derived based on a site-specific bioaccumulation study (ERM 2017b) and
are used to estimate food-chain related exposures to PCDDs/PCDFs.
Several simplifying assumptions were used to develop protective RBCLs:


Representative species were selected to maximize estimates of
exposure (e.g., small body size, small home or foraging ranges).



Wildlife populations are assumed to spend 100 percent of their time in
ESC.



Wildlife do not avoid contaminated areas or foods.

14

Representative invertivores are often ground-gleaners (have greater potential to
incidentally ingest soil); are secondary consumers; are small-bodied and have small
home ranges, resulting in greater proportion of time spent in an exposure area; and
feed on invertebrates (prey) that are often intimately associated with soils and have
complex community structures, tending to result in greater bioaccumulation potential
for chemicals.

15

Carnivores typically have larger home ranges and would spend only a small portion
of their time in the ESC.

16

Bioaccumulation factors (BAFs) for upland soils; biota-sediment accumulation factors
(BSAFs) for wetland sediments

ERM

23

JOSLYN/0366705-SEPTEMBER 2018



The habitat at the site is equally attractive to wildlife as the
surrounding or nearby minimally disturbed habitat/wildlife
management areas.

Appendix A provides additional details on the derivation of RBCLs.
3.2.2

Proposed Site-Specific Risk-Based Cleanup Level

A single RBCL that is protective of bird and mammal wildlife
populations17 that occur in either wet or dry ESC is preferred to assist in
the scoping and selection of candidate remedies. Proposed candidate
RBCLs were calculated using Equation 2 and information provided in
Appendix A. Consistent with their intended use as a risk basis to scope a
remedy, RBCLs for PCDDs/PCDFs are expressed as TCDD TEQ
concentrations (dry weight). An example calculation for the RBCL for the
deer mouse is provided below (using Equation 2):
(0.0212 kgbw) • (0.00001 mg/kgbw-day)

RBCL* =

________________________________________________________________________________________________________________

{(0.00381 kgfood,dw/day • 0.02) + (0. 0119 kgfood,ww/day • 0.028 kgsubstrate,dw/kgfood,ww)}

0.000000212 mg/day
=

_____________________________________

0.000409 kgsubstrate,dw/day

RBCL* = 520 ng/kgsubstrate,dw*
__________
* This RBCL (rounded value) is in units of TCDD TEQ ng/kg (dry weight) and is
calculated using [i] the ingestion rate (wet weight), [ii] substrate ingestion rate
(= ingestion rate, adjusted for dry weight • percent soil in diet), [iii] the ESC-specific
substrate-to-worm uptake factor, and [iv] the assumption that wildlife spend
100 percent of their time in the ESC.
Alternatively, this RBCL (rounded value) may be calculated using [i] the ingestion
rate, adjusted for dry weight, [ii] substrate ingestion rate (= ingestion rate, adjusted
for dry weight • percent soil in diet), [iii] the ESC-specific substrate-to-worm uptake
factor, adjusted for dry weight, and [iv] the assumption that wildlife spend
100 percent of their time in the ESC (see Attachment A; DEQ 2018a,b).

__________

17
ERM

Important to system structure/function
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Candidate TCDD TEQmammal RBCLs (in units of ng/kg, dry weight) for are
listed below:
Exposure
Factors

Birds

Mammals

Wet Season

Dry Season

Wet Season

Woodcock

American robin

Shrew

Dry Weight
Adjusted
Ingestion
and Uptake
Factor
(DEQ
2018a,b)

Dry Season

None Provided

4,560

2,065

230

Wilson’s snipe

Western
meadowlark

Townsend’s Mole

Deer Mouse

3,540

4,742

1,140

520

Wet Weight
Ingestion
and Uptake
Factor
(ERM
2018a,b,c)

RBCLs are rounded values as reported in DEQ (2018a,b) and ERM (2018b)
Photographs from the DFW website (https://myodfw.com/) or the Cornell Lab of Ornithology
(https://www.allaboutbirds.org/guide/American_Woodcock/id)
Highlighted RBCLs are the lowest calculated values and were considered when scoping the remedy
Note:

1 PCDD/PCDF RBCLs are intended to support the design / scope of a remedy and, hence:
- expressed as TCDD TEQ concentration in units of ng/kg (dry weight),
- calculated using ingestion rate for invertivore wildlife – 100 percent invertebrate diet
- calculated using Lowland-specific uptake factors
- assumes 100 percent presence in Lowland decision units

Differences in RBCLs between birds and mammals is consistent with other
reports indicating that avian taxa are less sensitive to dioxin-like toxicity
than mammals (USFWS 2007).
The RBCLs of 230 and 520 ng/kgsoil,dw are the lowest sediment (soil)
concentrations (dry weight) calculated using [i] dry-weight ingestion rates
and uptake factors18 or [ii] wet-weight ingestion rates and wetfood-to-drysoil
weight uptake factors19, respectively. Both dry-weight and wet-weight
methods20 are valid, rely on literature-based information, and generate

18

DEQ (2018a,b)

19

ERM (2018)

20

Different methods were used to account for moisture content – e.g., differences in
methods and assumptions when using wet- or dry-weight-based ingestion rates and
uptake factors (see Appendix A).

ERM
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similar RBCLs. Hence, remedial action scoping considered both values
(see Section 4.0):
 Upper bound protective RBCL of 520 ng/kgsubstrate,dw
 Lower bound protective RBCL of 230 ng/kgsubstrate,dw
Given current understanding of relative toxicity sensitivities, use of these
RBCLs are considered to be protective of TCDD TEQ exposures for plant,
invertebrate, bird, and mammal populations.

ERM
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4.0 REMEDIAL ACTION SCOPING

DEQ guidance (1998b) outlines the following steps in scoping and
screening of remedial action alternatives:


Development of remedial action objectives (RAOs)



Identification of Applicable or Relevant and Appropriate
Requirements (ARARs)



Development of general response actions



Identification of remedial technologies and process options

Section 5.0 presents a streamlined assessment of alternatives.

4.1

REMEDIAL ACTION OBJECTIVES

RAOs identify the constituents, exposure pathways, and specific goals to
protect human health and the environment in media of interest or a
decision unit. Given the current and future land use and the identified
potential risks, RAOs target a range of PCDD/PCDF concentrations[1] in
soil in the CSCC Lowlands that are protective of wildlife populations21
(TEQ RBCLs of 230 ng/kg and 520 ng/kg; DEQ 2018c; see Section 3.2.2).
There are no unacceptable risks to humans associated with
PCDDs/PCDFs in soil in the CSCC Lowlands (see Section 3.1.1).
Accordingly, relevant RAOs apply to wildlife populations in the CSCC
Lowlands.
The following RAOs are protective of wildlife populations that may be
exposed to soil in the CSCC Lowlands:
RAO 1: Treat selected SUs with the highest composite PCDD/PCDF
concentrations such that the ESC-wide average treated
concentration is lower than the upper bound RBCL of 520
ng/kg and comparable to the lower bound RBCL of 230
ng/kg.

[1]

as reported as TCDD mammalian TEQs

21

ERM

The RBCL values for TCDD TEQs that are protective of mammals are also protective
of local bird populations.
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RAO 2: Treat hot spots to the extent feasible, consistent with OAR 340122-085(7). The PCDD/PCDF hot spot value is 2,300 ng/kg
(= 10 times lower bound RBCL).
RAO 3: Minimize, to the degree possible, remedial actions and
management of the remediated areas that would damage the
habitat value of the existing wetlands.
The RAOs reflect collaborations with the DEQ to identify RBCLs and
general objectives of the remedy. Treatment to meet RAO 1 will result in
an ESC-wide HQ of less than 1 for the upper bound RBCL of 520 ng/kg
and approximately 1 for the lower bound RBCL of 230 ng/kg (see Section
5.2 Table 2).
Oregon’s hot spot rule encourages treatment of a site’s worst areas of
contamination, as opposed to requiring treatment for all contamination at
a site (DEQ 1998a). For media other than water, a hot spot is defined as
contamination that is highly concentrated, highly mobile, or cannot be
reliably contained. The PCDDs/PCDFs hot spot concentration cited in
RAO 2 addresses the highly concentrated hot spot definition. The only
sampling unit that exceeds the hot spot value is SU-13 (see Figure 2).
RAO 1 reflects Joslyn’s proposal to excavate soil in SU-13 and to actively
treat soil and sediment in targeted areas of the ESC, and therefore meet
the substantive intent of the hotspot rule (RAO 2). Section 5 describes
treatment technology screening and alternatives.
Although located near an industrial site with frequent human
activities/disturbances, the ESC supports a natural, relatively undisturbed
seasonally inundated wetland that is adjacent to the Columbia Slough and
will remain for the foreseeable future. Given challenges associated with
restoring or re-establishing native habitat in the Center Pond, RAO 3 is
consistent with the goal of preserving the existing wetland and not
implementing remedial actions that would damage or destroy the wetland
to remediate it.

4.2

ARARS

ARARs are typically regulations that frame the cleanup levels for
remediation projects. In the case of soil and sediment in the ESC, the
proposed remedy must meet the protectiveness standard set forth in OAR
340-122-040. OAR 340-122-040 generally states that a remedial action must
address a release or threat of release of hazardous substances to protect
present and future human health and the environment.
ERM
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ARARs, as related to circumstances at the site, include the following
general categories of regulations:


Federal
o Clean Water Act
o Endangered Species Act.
o United States Army Corps of Engineers (UACE) fill or removal
permits for work in wetland (e.g., a Joint Permit with USACE
and the Oregon Department of State Lands).
o Federal Emergency Management Act (FEMA) rules for
conducting work in the floodplain.
o Migratory Bird Treaty Act (16 U.S.C.703-712) – Robins are
protected under this act. Work in CSCC Lowlands will be
conducted outside of nesting season.
o Resource Conservation and Recovery Act waste management
requirements.



Oregon
o DEQ Hazardous Substance Remedial Action Rules.
o Oregon Administrative Rules for protecting beneficial uses of
water.
o National Historic Preservation Act, Section 106.
o Department of State Lands Joint Fill and Removal Permit with
the USACE.



City of Portland
o Tree removal permit
o Land use permits
o Site development permit

Development of the proposed remedy for the CSCC Lowlands
incorporates requirements of the applicable regulations.
Oregon Revised Statue (ORS) 465.315 may allow permit waiver of state
and local permits. ORS 465.315 allows that “Without affecting substantive
requirements, no state or local permit, license or other authorization shall be
required for, and no procedural requirements shall apply to, the portion of any
removal or remedial action conducted on site…”
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Functionally, a permit waiver allowed under ORS 465.315 does not
exempt the responsible party from requirements of the applicable law.
Accordingly, Joslyn has chosen to apply for permits required to execute
the remedy. Joslyn submitted the attached Joint Permit Application
(Appendix C) that includes requirements of United States Army Corps of
Engineers and Oregon Division of State Lands.

4.3

ASSUMPTIONS AND TECHNICAL CONSIDERATIONS FOR
REMEDIAL DEVELOPMENT

The site-specific conditions and the RAOs lead to a narrowly focused set
of technologies and alternatives. The RBCLs apply to mammalian
populations that may be exposed to PCDDs/PCDFs in soil.
PCDDs/PCDFs bioaccumulate in the food chain. The RAOs and the
screened technologies provide the framework to develop alternatives to
prevent bioaccumulation of PCDDs/PCDFs in the food chain.
4.3.1

Screening of Remedial Action Areas

This FS focuses on areas of the CSCC Lowlands where detected
concentrations of PCDDs/PCDFs exceed the range of RBCLs developed in
the risk evaluation process for representative wildlife populations (520
ng/kg PCDD/PCDF; DEQ 2018c). As described in Section 2.1, previous
investigations by SLR (2012) identified representative PCDD/PCDF TEQ
concentrations in the following areas of the CSCC Lowlands:


WSC - 389 ng/kg



Detention Area - 443 ng/kg

These concentrations are lower than the relevant RBCL of 520 ng/kg
proposed by DEQ. The low PCDD/PCDF concentrations in the WSC and
the Detention Area result from historical deposition of sediments from
upland stormwater and possible low-level inputs from background
sources in the Columbia Slough (SLR 2014a). Given the cleanup of Center
Pond (ERM 2016a), ongoing upland source control work on the CSCC
facility, and the proposed remediation of the ESC, future inputs of
PCDDs/PCDFs to WSC and the Detention Area are expected to be de
minimis. Under these conditions, residual PCDD/PCDF concentrations in
the WSC and the Detention Area will continue to decline by natural
recovery.
On this basis, the WSC and the Detention Area portions of the CSCC
Lowlands are eliminated from further consideration in the FS. The
ERM
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remainder of the technology screening and remedy development focus on
PCDDs/PCDFs in soil in the ESC.
4.3.2

General Assumptions for Technology and Alternatives Screening

The following general facts and assumptions apply to technology
screening and alternatives development:


The ESC comprises approximately 3.7 acres. ESC functions ecologically
as an herbaceous wetland/marsh and herbaceous upland meadow.
The wetlands of ESC provides functional habitat and is an ecological
resource worth preserving. Accordingly, except for as necessary to
excavate hot spots of contamination, technologies that would destroy
the ESC wetland or greatly diminish its value in the near term were
screened out. Although habitat restoration is possible, it is costly, can
take decades, and might not be fully effective.



Portions of the ESC are seasonally inundated (flooded), wet, and dry.
The ESC periodically floods with water. During these conditions,
several feet of water may be present for weeks or months in the ESC
until the water drains or evaporates during the summer and fall. Some
portions of the ESC almost always have standing water or soils that are
saturated. Some areas of the ESC drain to soil moisture levels lower
than saturation during the summer. These conditions influence
selection and application of remediation technologies.



Fish are absent.



Listed species are absent.



Animal ingestion of impacted soil and prey is the exposure pathways
of concern.



Invertebrate-consuming wildlife typically have the greatest exposure
and risk to PCDDs/PCDFs in soil.



Site-specific RBCLs derived for invertebrate-consuming wildlife will
be protective of other trophic groups.



Removal of the highest PCDD/PCDF concentrations in SU-13 (4,580
ng/kg) is warranted and meets the intent of the hot spot rule.



The sediment/soil in the ESC is not a listed or characteristic hazardous
waste for purposes of characterization and disposal (DEQ 2014).
Excavated soil will be transported off site to a Subtitle D landfill.



The target excavation depth is 12 inches. The excavation depth reflects
the surface deposition of PCDDs/PCDFs into the wetland from
stormwater and minimal vertical and lateral mobility of
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PCDDs/PCDFs due sorption of PCDDs/PCDFs onto soil organic
matter in the wetland soil. Depth-discrete soil sampling in Center
Pond (ERM 2015) demonstrated that PCDD/PCDF contamination was
present in the upper 6 inches (see Section 2.1.3).


The target treatment depth interval is 0 to 6 inches (e.g., for
sequestration; see Section 2.2). The target treatment depth reflects the
CSM that invertebrate-consuming wildlife feed to shallow depths and
mammals burrow to shallow depths (ERM 2017a, 2017b).

Certain technologies were retained or eliminated on the basis of these
assumptions, screening criteria, cost, and practicable implementability.
The following technologies were retained:


Sequestration of PCDDs/PCDFs in soil using activated carbon
amendments.



Excavation of soil with the highest PCDD/PCDF concentrations.

Section 4.3 discusses development of alternatives and process options
with these technologies.
The following technologies were eliminated from consideration:


Excavation of the ESC other than SU-13. Excavation would destroy the
wetland habitat.



Capping of hotspots (SU-13) and the ESC. Capping would destroy the
wetland habitat.



In situ bioremediation. PCDDs/PCDFs sorb strongly to soil and are
resistant to biodegradation and are therefore classified as persistent
organic pollutants (USEPA 2002). In situ biodegradation, while
theoretically effective in some circumstances, would require pilot
testing and monitoring to demonstrate effectiveness.



Ex Situ treatment or containment of excavated soil. Ex situ treatment
or containment of excavated soil would be less effective and more
expensive than off-site disposal.
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5.0 FEASIBILITY EVALUATION

5.1

SUMMARY OF RETAINED TECHNOLOGIES

The following sections describe remedial technologies in the context of
their proposed application in the CSCC Lowlands and describe details of
the proposed alternatives.
5.1.1

Excavation

Excavation is proposed to remove the highest detected composite
PCDD/PCDF TEQ concentrations in SU-13 to a depth of approximately 1
foot (Figures 6 through 9). The target excavation depth of 1 foot reflects
the surface deposition of PCDDs/PCDFs into the wetland by stormwater
and the strong sorption of PCDDs/PCDFs to organic matter in the
wetland soil which prevents vertical migration of PCDDs/PCDFs.
Soil will be excavated using a small track-mounted front-end loader
working in the wetland and staged such that a long-reach excavator
located on high ground above SU-13 can load soil into trucks for off-site
transport. The excavation area will be graded and restored with a blend of
mulch, a carbon-based sequestrant (“sequestrant”), and wetland species
seed mix. The sequestrant will treat residual PCDDs/PCDFs remaining
after excavation, if any. The excavation area will be visually monitored for
5 years after completing the restoration to assess recovery of the wetland.
Confirmation sampling for PCDDs/PCDFs is not proposed, and is not
being required by the DEQ.
5.1.2
5.1.2.1

Carbon Sequestration
Description and Literature Review

“Sequestration” is defined herein as immobilization of hydrophobic
organic chemicals (such as PCDDs/PCDFs) by sorption onto a carbon
substrate. Immobilization does not destroy the contaminant, but
immobilization prevents the bioaccumulation that may cause adverse
impacts in the food chain.
For the purpose of treating hydrophobic organic pollutants in soil,
groundwater, and sediment, the most common carbon substrate is
activated carbon. PCDDs/PCDFs strongly sorb to activated carbon.
Activated carbon refers to coal or plant-based charcoal processed to have
small, low-volume pores that increase the surface area available for
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33

JOSLYN/0366705-SEPTEMBER 2018

adsorption or chemical reactions. Sorption of contaminants onto activated
carbon that is incorporated into environmental media (soil and porewater)
prevents their further transport and minimizes or eliminates
bioavailability of contaminants that might otherwise bioaccumulate in the
food chain.
Sequestration of PCDDs/PCDFs is the presumptive remedy for the ESC,
except for SU-13 which will be excavated. In situ application of activatedcarbon based amendments is recognized as a common method of
reducing bioavailability and bioaccumulation of PCDDs/PCDFs and
other persistent organic pollutants in soil and sediment (Chai et. al 2012).
The reduction in bioavailability results from the strong sorption of
PCDDs/PCDFs to activated carbon (Zimmerman, et. al 2004) which
prevents partitioning of the PCDDs/PCDFs.
To treat PCDDs/PCDFs in the ESC, a selected sequestrant will be added
to soil in selected SUs to minimize uptake and bioaccumulation of
PCDDs/PCDFs. Literature cited below indicates that PCDD/PCDF
concentrations in pore water and organism (e.g., worm) tissue can be
reduced by 80 to 99 percent by addition of commercially prepared
activated carbon amendments to soil and sediment at a dosing rate
between 3 and 5 percent on a weight basis. Effectiveness of activated
carbon amendments at sequestering pollutants has been demonstrated by
measuring reduction in pollutant concentrations in porewater of soil and
sediment, in animal tissue, and in passive samplers (Chai et. al 2012; DEQ
2018d).
Janssen and Beckingham (2013) cite a large body of literature showing that
sorption of hydrophobic organic chemicals (e.g., PCBs and
PCDDs/PCDFs) to activated carbon amendments can reduce their
bioavailability in soil by more than 60 to 90 percent. The range depends on
the carbon material and the time of reaction. They note that the
concentration of pollutant in soil stays the same after activated carbon
addition, but the proportion that partitions to water and is available for
extraction by digestive fluids in an organism’s gut and accumulation in fat
tissue is greatly reduced.
Chai et al. (2011) conducted laboratory tests of the effectiveness of several
carbon amendments to sequester PCDDs/PCDFs. The sequestration
efficiency was highest (99 percent TEQ reduction) for products consisting
of fine-textured, commercially prepared bituminous coal activated carbon
and lower for bioachars (59 to 62 percent reduction) and coconut-based
activated carbon (48 percent reduction). Reduction in concentration in
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laboratory tests increased with time of contact, up to 120 days of
incubation.
Kirtay et al. (2018) document field scale reduction in PCB availability from
81 percent (10 months) to 91 percent (33 months) after 4 percent
application of AquaGate+PAC to the top 10 centimeters of sediment.
DEQ (2018d) and DEQ’s contractor (Apex 2018) reported reductions in
PCBs in sediment pore water ranging from 87 percent to 96 percent. DEQ
targeted a dosing rate of 3 percent activated carbon by weight to
contain/isolate PCBs in sediment. For the purpose of remedy evaluation
later, Joslyn proposes application of 3 percent activated carbon by weight
of the upper 6 inches of soil (see Section 5.2.1.2).
5.1.2.2

Sequestrants Considered

There are several commercially available sequestrants designed to treat
hydrophobic organic chemicals in soil and sediment. Two likely
candidates that DEQ has found to be effective in treating PCDDs/PCDFs
in sediments in the nearby Columbia Slough are AquaGate+PAC and
Sedimite™. Other commercial products may also be candidates. Another
potential amendment is activated carbon without other additives. Details
of the properties and characteristics are discussed below. Appendix D
includes product information.
AquaGate
AquaGate+PAC 5%, manufactured by AquaBlok®, consists of an
aggregate (i.e., gravel) core with a coating that is a blend of sodium
bentonite and powdered activated carbon. The material composition is
nominally 85 percent aggregate and 10% sodium bentonite, and 5 percent
powdered activated carbon by weight. The formulation is designed to
contain and isolate contamination in subaqueous sediments in
predominantly non-terrestrial settings. The material is generally applied
as a dry product through the water column to the surface of contaminated
subaqueous sediments and hydrates to form a continuous and
impermeable isolation cap.
SediMite™
SediMite™ is an agglomerate comprised of activated carbon and inert
binders, clays, and weighting agents. SediMite is formulated for the lowimpact delivery of activated carbon to contaminated sediment for in situ
remediation. Activated carbon delivered via SediMite can be used to treat
ERM
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sediments contaminated with PCBs, mercury, methylmercury, dioxins,
furans, PAHs, DDT, and other hydrophobic chemicals. The standard
composition of SediMite is 50 percent activated carbon and 50 percent
inert weighting agents and binders. SediMite can be applied to dry land or
at the water surface. The pellets rapidly sink or otherwise incorporate into
to the contaminated soil/sediments, releasing activated carbon for
incorporation into the biologically active zone while minimizing loss to
the water column. Over time, the activated carbon incorporates into the
bioactive zone.
SediMite is generally applied dry through the water column to the surface
of contaminated subaqueous sediments and “dissolves” to incorporate
into the soil/sediment volume. Dry application to soil is also reported by
the manufacturer.
Activated Carbon
Powdered or granular activated carbon is the active ingredient of
AquaGate+PAC, SediMite, and other similar commercial products used in
soil and groundwater remediation. The weighting agents and binders in
the commercial products that are commonly used in sediment
applications (caps and barriers below water) are not necessary for the ESC
application. Activated carbon in a pure form is being considered because
it is less expensive and the application volume is smaller.
Hydrated activated carbon will be applied as a slurry discharged from a
pressure vessel or by a pump. The hydrated activated carbon is denser
than water and will not float. Hydrated activated carbon will not create
dust during application or be lost by flotation. A tanker truck will deliver
the dry carbon that will be slurried into pressure vessels. The activated
carbon will be hydrated in the pressure vessels for at least 48 hours and
then sprayed through hoses to the application area.
5.1.2.3

Recommended Sequestrant

Several different commercial sequestrants may be equally effective (Chai
et. al 2011, DEQ 2018d). The selection of the particular sequestrant
depends on conditions at the time of the application.
Sequestrants were screened for compatibility with the treatment
application. Granular activated carbon without amendments is the
preferred alternative. The screening rationale is discussed below.
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Of the commercial products reviewed for the CSCC Lowlands project,
ERM recommends SediMite (over AquaGate) for this application for the
following reasons:


The pellet form of SediMite will readily “dissolve” after application to
allow distribution and incorporation into the bioactive zone by
aqueous transport and bioturbation.



AquaGate is formulated to create an impermeable isolation cap over
sediment in flooded environments. This description is contrary to the
desire to incorporate the sequestrant into the wetland soil.



AquaGate is nominally 85 percent aggregate, meaning that a large
volume of the material applied is gravel. Application would change
that texture characteristics of the near-surface wetland soil.



The cost per ton of activated carbon is lower for SediMite.

Although SediMite and AquaGate are effective to treat submerged
sediment, sequestration of PCDDs/PCDFs in the wetland soil of the ESC
does not require the weighting agents and clays that are ingredients of
these products. Granular activated carbon without amendments is the
preferred alternative due to lower cost, lower application volume, and
compatibility with the application. The proposed activated carbon
product is VGACLA 2x40 sold by Calgon Carbon, or similar (Appendix
D). Granular activated carbon is the recommended sequestrant (over
SediMite and AquaGate) for the following reasons:

ERM



Pure activated carbon for will strongly sequester the
PCDDs/PCDFs in the wetland soil.



The commercial formulations include binders and weighting agents
for applications to sediments below water. The weighting agents
and binders are not needed for the application in the wetlands of
the ESC.



The bulk density of the dry bulk density of Calgon VGACLA 2x40
is 0.78 grams per cubic centimeter. With a specific gravity less than
1, unhydrated activated carbon will float. Hydrated activated
carbon, as applied in the field, has a bulk density of approximately
twice the dry product, or approximately 1.6 grams per cubic
centimeter. Due to its porous structure, hydrated activated carbon
will remain hydrated in the wetland environment.



The estimated cost of the proposed granular activated carbon
product is the lowest of the alternatives.
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The treatment concepts are similar for any product chosen. The carbon
will sequester the PCDDs/PCDFs and make them unavailable for uptake
and bioaccumulation. The Removal Action Plan (RAP) will describe
details of the recommended sequestrant and application methods.

5.2

DEVELOPMENT AND EVALUATION OF PROPOSED
ALTERNATIVE

5.2.1

Recommended Remedial Alternative

This FS includes evaluation of an alternative that has been vetted with the
DEQ and meets the RAOs and the regulatory protectiveness standard. The
proposed alternative includes excavation of SU-13 and sequestration of
selected SUs in the ESC. The following sections develop and evaluate the
excavation and sequestration elements of the alternative and assess
attainment of the RAOs and DEQ’s remedy-selection balancing factors.
5.2.2

Development and Evaluation of Alternative

For the purpose of this FS, attainment of the RAOs results in a protective
remedy. Treatment to attain the quantitative RBCLs will protect relevant
ecological receptors. The combination of removal at SU-13 and active
treatment of the remaining ESC meets the intent of the hot spot rule. DEQ
guidance (1998b) requires that selection of a remedy balance five remedy
selection “balancing factors.” These balancing factors include
effectiveness, long-term reliability, implementability, implementation risk
and reasonableness of cost.
5.2.3
5.2.3.1

Excavation SU-13
Remedy Description

Figures 6 through 9 show the SU-13 excavation area and cross sections.
Soil in SU-13 and the proposed overexcavation area (Figure 7) will be
excavated to a typical depth of 1-foot below the existing ground surface.
Previous investigations and remediation of Center Pond inform the
excavation depth. Depth-discrete sampling in Center Pond showed that
PCDD/PCDF concentrations were greatest in the top 6 inches and
decreased to non-detect or acceptable values in the next 6 inches of the soil
column (see Section 2.1.3).
The overexcavation is intended to remove the highest PCDD/PCDF
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concentrations in the ESC. The overexcavation width varies based on the
slope and presence of large trees that may be harmed by excavation. The
perimeter of the excavation will be graded into the existing ground
surface. The SU-13 area is 0.080 acres. The overexcavation area is another
0.065 acres. Accordingly the overexcavation constitutes an approximately
45% overexcavation area that extends into the adjoining SUs.
Soil in SU-13 will be excavated with a small track-mounted front-end
loader. Access to SU-13 will be by ramp from a staging area (Figure 7).
The loader will move soil to a location accessible by a long-reach
excavator staged at the staging area. Trucks will haul excavated soil to a
permitted Subtitle D landfill (e.g., Waste Management’s Hillsboro
landfill).
The excavation area will be hydroseeded with a wetland species mix and
mulch layer and carbon sequestrant in accordance with the RAP. The
selected sequestrant will be applied to the surface. Although the
excavation is expected to remove PCDDs/PCDFs in the shallow wetland
soil, addition of a sequestrant will provide additional protection to
mitigate residual PCDDs/PCDFs or low level recontamination.
Excavation is proposed in the driest season (August-September) for
optimal field working conditions and to reduce erosion. Sequestrant
application to SU-13 will occur after excavation. Applying sequestrant in
the dry season will allow for visual observation of sequestrant
distribution. The RAP will incorporate the best management practices in
the Erosion and Sedimentation Control Plan for the SU-13 soil removal.
The project site is within the 100-year floodplain, as defined by FEMA.
The City of Portland identifies the 100-year elevation as 31.0 feet (NAVD
1988). Flood storage compensation will be accomplished by removing
slightly more material than will be placed. Fill placed within the 100-year
floodplain will include hydroseed, mulch, and sequestrant. A total of
approximately 30 cubic yards of hydroseed and mulch in the SU-13
excavation area and 98 cubic yards of sequestrant will be applied (128
cubic yards total) to the other sampling-unit areas of the ESC that will be
treated. This fill will be offset by transporting 234 cubic yards of excavated
soil off site. A Joint Permit Application submitted to the U.S. Army Corps
of Engineers and the Oregon Department of State Lands documents the
project for purposes of conducting work in wetlands and the floodplain.
The Joint Permit Application is included as Appendix C of this FS.
The RAP will provide additional details of excavation methods, staging
areas, erosion control, waste management, and placement of supplemental
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sequestrant. Monitoring will consist of visual observations of the general
conditions in the ESC wetland for up to 5 years following excavation. The
RAP will provide details. Given the effectiveness of removal by
excavation, Joslyn does not propose post excavation monitoring for
PCDDs/PCDFs in the SU-13 excavation area. DEQ (2018) concurs that
confirmation sampling is not required.
5.2.3.2

Area and Volume

The delineated area of SU-13 is 3,480 square feet (0.080 acres). For a
conservative remedy, the delineated SU-13 will be excavated to include an
overexcavation area of approximately 80 percent (i.e., the excavation area
will be almost twice the area of SU-13 itself). Including an overexcavation
area of approximately 2,820 (0.065 acres), the total excavation area is 0.145
acres. Assuming a uniform excavation depth, the excavation volume will
be approximately 234 cubic yards. The actual volume will be somewhat
smaller because the excavation will be “feathered” into the existing
ground surface. The estimated backfill volume in SU-13 is 30 cubic yards.
5.2.3.3

Attainment of RAOs

Excavation and off-site disposal of impacted soil in SU-13 will eliminate
exposure to PCDD/PCDF concentrations that exceed the upper-bound
RBCL of 520 ng/kg TEQ (RAO 1) and treat the hot spot (RAO 2). Addition
of a sequestrant will treat residual PCDDs/PCDFs, if any, and mitigate
low-level recontamination.
There will be no permanent impacts to the wetlands (RAO 3). The
excavated area will be hydroseeded with wetland species, and the natural
hydrology will be maintained. Soil contaminated with high concentrations
of PCDDs/PCDFFs will be removed from SU-13, therefore improving the
overall ecological quality of the wetland.
5.2.3.4

Balancing Factors

Excavation of SU-13 meets the balancing factors. Excavation effectively
removes contamination to prevent ecological exposures and is reliable and
implementable. Excavation and transport of the small volume of
contaminated media to a permitted Subtitle D facility poses minimal
implementation risk. Because the waste is non-hazardous and excavation
execution is simple, the costs are reasonable.
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5.2.4
5.2.4.1

Carbon Sequestration East Side Channel
Remedy Description

The purpose of the sequestrant is to bind residual contamination and
make it unavailable for uptake or bioaccumulation in organisms.
SediMite™ or pure activated carbon is the proposed sequestrant (Section
5.1.2). Appendix D includes material specification sheets for SediMite and
a possible activated carbon.
Granular activated carbon, or similar sequestrant, can be added to
wetlands and sediment by a variety of techniques and onto dry land or
into water overlying submerged sediments. The recommended
application at the CSCC Lowlands reflects the location, landscape, cover
conditions, and the seasonal conditions. The ESC connects to the
Columbia Slough through the WSC. Inundation of the ESC occurs if the
water surface elevation in the Columbia Slough exceeds approximately 13
feet mean sea level. The elevation in the Slough is controlled by the
Willamette and Columbia Rivers and pumping between the Columbia
River and the Slough. In some years, the ESC can be inundated with
several feet of standing water from January through approximately March
when water drains or evaporates. Residual saturation can persist
throughout much of the ESC through June and July. In other years, the
Slough does not rise to a level to inundate the ESC.
The DEQ and ERM agree that application of the sequestrant during the
dry time of the year is favorable for the following reasons:


Dryer soil conditions will allow access.



Dry soil (absence of standing water) will allow visual inspection of
application coverage.



Regrowth of wetland plants after application will promote
bioturbation.

A common application method is by a truck-mounted telescoping
conveyor (e.g., Telebelt®). That technique, however, requires access to the
interior or perimeter of the application area, which is not possible at the
site due to dense tree cover at the wetland perimeter. Other methods
include blowers and casters of dry material. Those methods can generate a
lot of dust.
ERM recommends mixing a slurry of either a commercial product or pure
activated carbon and pumping the slurry through hoses and nozzles from
either a pressure vessel or mixing tank. A stationary pressure vessel or
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mixing tank and pump will be used to discharge the activated carbon
slurry. The preferred method is discharge from pressure vessels, such as
provided by Calgon Carbon.
Hoses extending through the trees on the berms will be manually
manipulated in the wetland to spray the slurry over the target surface. A
controlled application rate and application pattern, rate of discharge from
the tank or pressure vessels, and visual inspection will be used to indicate
uniform distribution. Application of clean water by similar means will be
utilized to wash the slurry solids off the vegetation onto the soil surface,
and into the root zone. The carbon vendor agrees that such methods meet
the objectives of this application. The RAP will describe details of the
loading rate, placement methods, and post application assessment.
Monitoring during sequestrant placement will assess the distribution of
the sequestrant in the ESC wetland. Monitoring will consist of visual
observations of the general conditions in the ESC wetland for up to 5
years.
In general, application monitoring will consist of the following:


Baseline pre-application soil profile descriptions focusing on color
and texture.



Years 1 - 5 post application observation using similar observations
as the baseline.



Three random GPS locations in each of 7 sequestered SUs.



Hand tools will be used to obtain cores to approximately 10 inches.



Visual and textural observations in one-inch increments by a soil
scientist, wetlands scientist, or other qualified professional.

The RAP will describe methods in additional detail. Given the
documented success of similar applications, and with concurrence of the
DEQ, Joslyn does not propose post application sampling or monitoring for
PCDDs/PCDFs in the ESC.
5.2.4.2

Area and Volume

The total area of the ESC is approximately 3.7 acres. For the proposed SUs
being treated with carbon sequestrant (SU-1 through 6 and 9) (Figure 10),
the treatment area is 2.3 acres. The recommended application rate is 3
percent activated carbon (weight:weight) in the target treatment zone. The
3 percent weight:weight ratio is based on empirical observations reported
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in literature reports. The target treatment zone is the upper 6 inches of soil
(see Section 4.3).
Application rates are based on the following:


Wetland soil bulk density of 0.8 grams per cubic centimeter (50 pounds
per cubic foot).



Granular activated carbon bulk density of 45 pounds per cubic foot
(dry weight basis) and hydrated bulk density of approximately 90
pounds per cubic foot.



3 percent application rate of activated carbon. The application rate is
based on the ratio of the weight of activated carbon to the weight of
the upper 6 inches of soil.

As calculated based on the assumptions listed above, the target activated
carbon application rate is approximately 16.3 tons per acre, or 26 cubic
yards per acre on a dry weight basis. Accordingly, the equivalent
activated carbon depth is 0.2 inches of dry activated carbon. Over the
entire 2.3-acre treatment area, the planned total application of activated
carbon is approximately 63 cubic yards (dry weigh basis). Appendix E
includes carbon application calculations for the treatment units shown in
Figure 10.
The RAP will refine methods and describe additional details of the
selected amendment and application.
5.2.4.3

Attainment of RAOs

Table 2 shows concentrations and HQs pre- and post-treatment and
calculates averages over the ESC. Application of the carbon sequestrant to
proposed SUs is expected to reduce the post-remedy ESC-wide exposure
concentration of PCDDs/PCDFs in soil to less than the protective upperbound RBCL of 520 ng/kg and comparable to the lower-bound RBCL of
230 ng/kg (see Section 4.1).
Using the upper bound RBCL, the average HQ is 2 (pre-treatment) and
less than 1 (post-treatment), assuming a treatment efficiency of 0.8. Using
the lower bound RBCL, the average HQ is 5 (pre-treatment) and 1 (posttreatment), assuming a treatment efficiency of 0.8.
There will be no permanent impacts to the wetlands (RAO 3). The
sequestrant application will not adversely impact the wetland quality.
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5.2.4.4

Balancing Factors

Sequestration of the target SUs meets the balancing factors. Sequestration
effectively treats contamination to prevent exposure and bioaccumulation.
Sequestration is effective immediately after contact with the target soil at
the surface. Over time, the activated carbon will mix within the upper 6
inches of wetland substrate (soil/sediment) and provide reliable and
effective treatment over the long term. Sequestration is implementable
and cost effective.

ERM

44

JOSLYN/0366705-SEPTEMBER 2018

6.0 PROJECT IMPLEMENTATION

DEQ and Joslyn agreed that CSCC lowland cleanup will be completed
under a removal action process, which includes development and DEQ
approval of a RAP. Joslyn proposes to complete the work in summer/fall
of 2018.
Following is an estimated sequence and timing of actions and
deliverables.

Action

Party

RI/FS review
Remedial Action Plan (RAP)
Review and approval of RAP
Contracting and planning for remedy
implementation
Implement removal action (ESC)
Removal Action Completion Report

DEQ
Joslyn
DEQ
Joslyn

August/September 2018
September 2018
September 2018
August/September 2018

Joslyn
Joslyn

September/October 2018
December 2018
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TABLE 1
ESC TCDDs/TCDFs Results
CSCC ESC Lowlands Remediation

Sample Location

SU-01

SU-02

SU-03

Sample ID

SU-1

SU-02

SU-3

SU-04

10/26/2016

10/26/2016

10/26/2016

10/26/2016

29000
261000
13100
39200
684
784
725
278
948
280
484
100
62.4
485
237
22.0
8.75
30900
79100
15200
14400
2350
1170
340
232
1160

25600
190000
14000
36800
568
589
1400
221
889
189
533
65.0
97.8
386
198
16.3
9.93
22700
64600
11300
20500
2180
3040
329
455
1170

34200
230000
13000
25000
517
571
118
202
582
207
251
67.8
36.1
319
171
15.4
5.13
23200
26500
12400
3110
1740
384
237
154
786

40700
252000
10900
29800
525
608
195
220
846
251
356
91.9
51.0
380
223
23.0
8.03
31800
45600
12200
5200
1740
622
324
199
917

Date
Analyte
1,2,3,4,6,7,8,9-Octachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Heptachlorodibenzofuran homologs
Heptachlorodibenzo-p-dioxin homologs
Hexachlorodibenzofuran homologs
Hexachlorodibenzo-p-dioxin homologs
Pentachlorodibenzofuran homologs
Pentachlorodibenzo-p-dioxin homologs
Tetrachlorodibenzofuran homologs
Tetrachlorodibenzo-p-dioxin homologs
Calculated TEQ (ND=0), Mammals

Method

Unit

E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B

ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg

SU-04

Notes:
TEQ = Toxicity Equivalency Quotient
ng/kg = nanogram per kilogram
Qualifiers:
U = Result not detected above detection limit
J = result is estimated
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TABLE 1
Columbia Steel Lowlands
East Side Channel Bioaccumulation Study
Dioxins/Furans Results
Sample Location

SU-05

SU-05B

SU-05C

Sample ID

SU-5A

SU-5B

SU-5C

SU-06

10/26/2016

10/26/2016

10/26/2016

10/25/2016

24900
186000
13600
35900
591
588
220
296
902
183
474
75.2
72.3
403
191
22.5
12.3
32500
43900
13400
6250
2550
929
495
408
1020

21400
144000
8020
18700
308
331
118
162
511
111
263
44.9
43.8
215
116
< 13.7 U
8.36
14000
22100
7370
3250
1480
508
305
237
581

22800
176000
8630
23000
345
358
165
176
570
113
292
49.4
49.8
253
121
15.5
9.21
15600
35100
7940
4530
1640
609
261
249
670

78000
535000 J
32600
73700
317
367
117
170
531
124
244
51.3
42.7
244
130
14.4
10.6
17200
22200
8660
3230
1690
514
284
210
1530

Date
Analyte
1,2,3,4,6,7,8,9-Octachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Heptachlorodibenzofuran homologs
Heptachlorodibenzo-p-dioxin homologs
Hexachlorodibenzofuran homologs
Hexachlorodibenzo-p-dioxin homologs
Pentachlorodibenzofuran homologs
Pentachlorodibenzo-p-dioxin homologs
Tetrachlorodibenzofuran homologs
Tetrachlorodibenzo-p-dioxin homologs
Calculated TEQ (ND=0), Mammals

Method

Unit

E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B

ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg

SU-06

Notes:
TEQ = Toxicity Equivalency Quotient
ng/kg = nanogram per kilogram
Qualifiers:
U = Result not detected above detection limit
J = result is estimated
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TABLE 1
Columbia Steel Lowlands
East Side Channel Bioaccumulation Study
Dioxins/Furans Results
Sample Location

SU-07

SU-08

SU-09

Sample ID

SU-7

SU-08

SU-9

SU-10

10/25/2016

10/26/2016

10/25/2016

10/25/2016

7910
173000
3830
30500
226
229
875
123
579
76.0
390
33.0
71.3
181
81.1
16.1
10.1
12300
49300
5420
11700
1210
1170
273
292
753

2850
29300 J
1150
3630
75.9
94.7
52.5
45.8
157
28.3
102
13.8
32.5
67.8
33.8
7.19
7.94
3940
6620
2000
1110
433
260
93.3
133
165

21000
185000
11300
37000
381
345
1350
213
825
101
538
46.6
87.5
269
118
16.7
9.61
18100
72900
8390
20600
1870
2830
518
565
1050

4460
67500
1850
8740
117
140
69.6
72.7
190
40.8
121
22.5
23.0
100
48.2
11.1
4.91
5040
10800
3020
1660
721
302
236
139
246

Date
Analyte
1,2,3,4,6,7,8,9-Octachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Heptachlorodibenzofuran homologs
Heptachlorodibenzo-p-dioxin homologs
Hexachlorodibenzofuran homologs
Hexachlorodibenzo-p-dioxin homologs
Pentachlorodibenzofuran homologs
Pentachlorodibenzo-p-dioxin homologs
Tetrachlorodibenzofuran homologs
Tetrachlorodibenzo-p-dioxin homologs
Calculated TEQ (ND=0), Mammals

Method

Unit

E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B

ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg

SU-10

Notes:
TEQ = Toxicity Equivalency Quotient
ng/kg = nanogram per kilogram
Qualifiers:
U = Result not detected above detection limit
J = result is estimated
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TABLE 1
Columbia Steel Lowlands
East Side Channel Bioaccumulation Study
Dioxins/Furans Results
Sample Location

SU-11

SU-12

SU-13

Sample ID

SU-11

SU-12

SU-13

10/25/2016

10/25/2016

10/26/2016

22200
134000
3970
16700
251
267
113
144
350
85.2
214
38.4
37.9
186
89.6
< 16.3 U
6.88
11600
18000
5870
2950
1190
521
293
260
466

2440
92100
1730
18200
116
96.8
450
73.0
255
19.9
248
15.4
58.5
88.4
36.5
9.62
6.08
3580
21700
1830
7250
535
1570
301
475
429

271000
2060000
56200
156000
2170
2740
620
973
3510
1150
1320
382
206
1540
994
95.6
26.8
82400
125000
57200
15700
10000
2160
1240
754
4580

Date
Analyte
1,2,3,4,6,7,8,9-Octachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
Heptachlorodibenzofuran homologs
Heptachlorodibenzo-p-dioxin homologs
Hexachlorodibenzofuran homologs
Hexachlorodibenzo-p-dioxin homologs
Pentachlorodibenzofuran homologs
Pentachlorodibenzo-p-dioxin homologs
Tetrachlorodibenzofuran homologs
Tetrachlorodibenzo-p-dioxin homologs
Calculated TEQ (ND=0), Mammals

Method

Unit

E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B
E1613B

ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg

Notes:
TEQ = Toxicity Equivalency Quotient
ng/kg = nanogram per kilogram
Qualifiers:
U = Result not detected above detection limit
J = result is estimated
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Table 2

ESC Treatment Analysis CSCC
ESC Lowlands Remediation

HQs Channel Wide PRG
Mammalian Soil
Sampling Unit
TEQ (ng/kg) (1) Area (ac)
SU‐1
1163
0.41
SU‐2
1170
0.14
SU‐3
786
0.31
SU‐4
917
0.32
SU‐13
4580
0.08
SU‐5A
1017
SU‐5B
581
SU‐5C
670
average 5
756
0.54
SU‐6
1525
0.12
SU‐7
753
0.48
SU‐8
165
0.17
SU‐9
1048
0.50
SU‐10
246
0.07
SU‐11
466
0.46
SU‐12
429
0.06
Average
1077
Total Area (ac)
3.7
Treatment Area (ac)

Treated
Concentration (2)
233
234
157
183
0
203
116
134
151
305
753
165
210
246
466
429
272

shrew, SSTL = 228 ng/kg
Treated
Untreated
Scenario C
5.1
1.0
5.1
1.0
3.4
0.7
4.0
0.8
20.1
0.0
4.5
0.9
2.5
0.5
2.9
0.6
3.3
0.7
6.7
1.3
3.3
3.3
0.7
0.7
4.6
0.9
1.1
1.1
2.0
2.0
1.9
1.9
4.7
1.2

2.3

Treatment Scenario = Excavate SU‐13. Sequester SU‐1 ‐ 6, 9.
No Treatment 7, 8, 10, 11, 12
excavated; impacted soil removed and residual goes to 0
not treated
sequestration treatment
concentration or HQ = original composite concentration or HQ
Notes:
(1) Sampling unit composite concentration
(2) Treated concentration = untreated concentration * TEF
Treatment Efficiency Factor (TEF) = assumed fraction reduction in bioavailability
TEF
0.8

mouse, SSTL = 518 ng/kg
Treated
Untreated
Scenario B
2.2
0.4
2.3
0.5
1.5
0.3
1.8
0.4
8.8
0.0
2.0
0.4
1.1
0.2
1.3
0.3
1.5
0.3
2.9
0.6
1.5
1.5
0.3
0.3
2.0
0.4
0.5
0.5
0.9
0.9
0.8
0.8
2.1
0.5
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Risk-Based Cleanup Level Calculations
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A1.0 INTRODUCTION
The Oregon Department of Environmental Quality (DEQ) has advocated for the
development of Lowland-specific risk-based cleanup levels (RBCLs) to guide
future remediation of the East Side Channel (ESC). For this report, RBCLs are
defined as concentrations in Lowland substrate that are protective of
environmental management goals for the Lowlands and are intended to assist in
the development of a remedy for the Lowlands.
This appendix provides the framework for the approach and input parameters
used to derive proposed RBCLs. The RBCLs presented in this appendix assume
that the Lowlands will support minimally disturbed habitat and wildlife
populations. Note that this appendix focuses on how RBCLs were derived—it is
not, nor is it intended to be, an ecological risk assessment.
A2.0 DEVELOPMENT OF RBCLS
To support the development of RBCLs, this appendix provides the following:


Context for the calculation of proposed RBCLs,



Methods/values used to compute RBCLs, and



Proposed RBCLs.

The approach for developing proposed RBCLs is consistent with elements of the
ecological risk assessment paradigm described in DEQ’s (2001) guidance,
Guidance for Ecological Risk Assessment and United States Environmental
Protection Agency’s Guidelines for Ecological Risk Assessment (USEPA 1998).
Consistent with guidance, the remedy (scope and design) shall be, in part,
designed considering proposed RBCLs to promote environmental protection of
current and future conditions at the CSCC Lowlands and feasibility of the
remedy (see Section A3.6, Uncertainty Analysis).
A2.1

East Side Channel: Background Information
The biotic setting and relevant findings from a recent assessment of CSCC
Lowlands soil and sediment are summarized herein to provide context for the
calculation of proposed RBCLs.

A2.1.1

Biotic Setting
The ESC consists of about 3.7 acres (1.5 ha) and is a closed basin except for the
inlet from Center Pond. There is a berm separating the ESC from the WSC and a
berm separating the ESC from the Columbia Slough. Hence, the ESC and WSC
are largely disconnected from each other and the Columbia Slough (SLR 2012).
The natural gradient of the ESC is from the inlet from Center Pond (at the
northwest end of the channel) to the southeast where accumulated water is
deepest.
The ESC tends to be seasonally wet from October-November through to JuneJuly and is dry for the remaining months of the year (SLR 2012). Hence, the ESC
has features that function ecologically as [a] an herbaceous wetland /marsh, and
[b] an herbaceous upland meadow.
During the ‘wet season’, the ESC is inundated and the substrate is best described
as sediment. Although benthic invertebrates may be present, fish are rarely
observed in the ESC (SLR 2012). However, during a rare high water event, fish
could enter the ESC from the Columbia Slough. Nonetheless, the ESC is typically
dry much of the year and fish that may enter the ESC during such an exceptional
high water event would not persist through the dry summer season. Hence, fish
are not considered an abundant resource in the ESC.
During the ‘dry season’, the ESC substrate is best described as soil and the
channel supports an herbaceous ‘upland’ meadow dominated by the non-native
reed, canary grass (Phalaris arundinacea). Note that the ESC is considered to
predominantly support upland terrestrial plants and animals (SLR 2012).
A query of the Oregon Natural Heritage Program database was conducted to
ascertain whether listed threatened and endangered (T&E) species have been
observed at/near the property. Based on this query, no listed T&E species
(wetland or upland) are expected to have significant exposure to ESC substrate
(sediments or soil) (SLR 2012).

A2.1.2

Overview of 2012 Soil / Sediment Assessment
A recent screening level (Level II) assessment of ESC soil and sediment was
conducted by SLR (2012).21 A conceptual site model was produced that identified
potentially complete exposure pathways and established the scope of the
assessment (Figures 5a and 5b of the report body show modified conceptual site

21

For additional details of the Level II assessment, see SLR (2012).

exposure models). This assessment found that PCDD/PCDF concentrations (as
reported as TCDD TEQs) in Center Pond and in ESC substrates exceeded one or
more of DEQ’s screening level values (SLVs) for soil and/or sediment22
(SLR 2012). These exceedances of screening values suggested a potential for
adverse impacts to wildlife populations23 in the ESC.
The elevated concentrations observed in Center Pond led to discussions with
DEQ regarding possible remedial actions / technologies and development of
remediation goals.24
A2.2

Calculation of Risk-Based Cleanup Levels
RBCLs are concentrations in soils and sediment that are protective of ecological
receptors of concern—in the case of the CSCC Lowlands, protective of wildlife
populations. Proposed RBCLs for PCDDs/PCDFs (as expressed as TEQs) are
intended to assist in scoping and design of the proposed remedy for the ESC.

A2.2.1

Equations Used To Derive Risk-Based Ecological Site-Specific Action Levels
The general equation for calculating a hazard quotient (HQ) is:
AUF • [(SIR • Csoil) + (FIR • BAF • Csoil)]

HQ =

______________________________________________________________

Equation A-1

BW • TRV

where:
Csoil =
BW =
AUF =
FIR =

concentration in soil (mg/kgsoil,dw)25
body weight (kg)
area use factor (site area/home range; ranges from 0 to 1)
food ingestion rate (kgfood/day)

22

DEQ SLVs are concentrations in substrate (soil or sediment) that are protective of plants, soil
invertebrates, benthic invertebrates, birds, and mammals. SLVs are developed using
conservative assumptions and, hence, are considered a relatively conservative screen for
potential risks. SLR (2012) did not use soil SLVs for plants and soil invertebrates because these
values are generally based on limited toxicity data and were considered poor predictors of soil
toxicity.

23

The assessment was not made considering protection of individuals. Wildlife populations that
are important to the system’s structure and/or function are considered to have an ecological
value (USEPA 1998).

24

According to DEQ (2001), SLVs are generally not appropriate for use as site-specific cleanup
levels.

25

mg = milligram; kg = kilogram

SIR = incidental substrate ingestion rate (kgsoil/day)
(= FIR • % soil in diet)
BAF = bioaccumulation factor (kgsoil/kgfood)
TRV = toxicity reference value (mg/kgbw-day)
Setting the HQ to one (HQ = 1), substituting RBCL for the concentration in soil
(Csoil), and re-arranging Equation 1 to solve for RBCL, the general formula for
calculating proposed RBCLs (in units of mg/kgsoil,dw) is:
BW • TRV
RBCL26 =

_____________________________________________

… Equation A-2

AUF • ([SIR] + [FIR • BAF])

In support of the derivation of site-specific RBCLs, the following are described:


Representative species (Section A2.2.2);



Wildlife exposure factors (for representative species) (Section A2.2.3);



Bioaccumulation models / factors (Section A2.2.4); and



Toxicity reference values (Section A2.2.5).

Consistent with previous assessment endpoints / management goals (SLR 2012),
RBCLs will be developed for the protection of the “continued persistence” of
habitat and wildlife populations that are observed at the ESC. Proposed RBCLs
are considered to provide a protective target level given the presumed
overestimate of the attractiveness /use by wildlife of the ESC relative to
noteworthy nearby attractive wildlife management areas (e.g., Smith and Bybee
Wetlands Natural Area).
A2.2.2

Representative Species
Given the number of species and the complexity of biological communities,
species-specific RBCLs cannot be derived for all biota potentially exposed at the
ESC. A key strategy is to identify representative or surrogate wildlife species27 for
which proposed RBCLs are derived. To promote protective RBCLs,
representative species were selected based on:

26

The RBCL may be solved when a regression model is used to estimate prey tissue burdens – it
is just more complicated and, for simplicity, the equation is not shown. When a regression
model was used, the RBCL was solved using the EXCEL GoalSeek function.

27

DEQ (2001) endpoint species.



Taxonomic relatedness;



Similar function/role (functional relatedness) in the ecosystem (e.g., trophic
guild28);



Known or presumed similarities in exposure routes, including dietary routes;



Known or presumed similarities in physiology and life history;



Availability of wildlife exposure factor data (e.g., ingestion rates);



Biological characteristics that would tend to maximize estimates of exposure
(e.g., small body size, small home or foraging ranges); and



Minimizing extrapolation of existing toxicity data (to the degree possible).

The assumption is that RBCLs developed for representative species are
protective of other taxonomically and functionally related species.
No representative plant and invertebrate species were identified
(see Section A2.3). Aryl hydrocarbon receptors (AHRs) of plants and
invertebrates lack 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) binding sites that
mediate toxic effects related to PCDDs/PCDFs and, hence, are relatively
insensitive29 as compared to vertebrates (USEPA 2008; Butler et al. 2001; Van den
Berg 1998, 2006).
No representative amphibian or reptile species were identified (see Section A2.3).
No RBCLs are proposed for these taxa given the lack of widely recognized,
consensus-based wildlife exposure factors and toxicity reference values. In
addition, amphibians are primarily exposed to COPECs dissolved in water;
whereas, PCDDs/PCDFs exhibit low water solubility and are primarily
associated with the substrate (soil, sediment). Hence, the lack of candidate soil
RBCLs for amphibians is anticipated to be a minor data gap. Further, given
taxonomic relatedness, RBCLs for birds may be used to infer protectiveness to
reptiles (see Section A2.3.4). The lack of a quantitative evaluation for amphibians
and reptiles is the state-of-the-practice and is not unique to this project.
Given the occurrence of both ‘wet’ and ‘dry’ seasons, representative species were
selected for two exposure scenarios to foster ‘seasonal’ coverage: wetland
(sediment-based exposure) and upland (soil-based exposure). Based on
experience at other sites, invertebrate-consuming wildlife (for both wetland and

28

For this study, trophic guild refers to a group of organisms that share the same function and
prey category in the food chain (e.g., herbivores, carnivores).

29

It has been demonstrated that a wide variety of invertebrates including amphipods,
cladocerans, midges, mosquito larvae, sandworms, oligochaete worms, snails, clams, and
grass shrimp are insensitive to TCDD-induced toxicity (USEPA 2008).

upland scenarios) are considered to have the greatest exposure and risk to
PCDDs/PCDFs in soil. Hence, representative invertivore wildlife are selected to
derive protective RBCLs:
Wetland (sediment)


Wilson’s snipe (Gallinago delicata) and American woodcock (Scolopax minor)30 –
representative shorebird invertivore



Townsend’s mole (Scapanus townsendii) and shrew (Soricidae) –
representative small mammal invertivore
Upland (soil)



Western meadowlark (Sturnella neglecta) and American robin (Turdus
migratorius)– representative perching bird (passerine) invertivore



Deer mouse (Peromyscus maniculatus) – representative small mammal
invertivore

These species are representative of wildlife species that consume invertebrate
and are observed/expected to occur in wetland marsh and upland meadow
habitats that occur in the ESC (Johnson and O’Neil 2001; DFW website; Cornell
Ornithology Lab website). To provide further context for the selection of these
representative species, a general summary of range, common habitat(s), body
size, and home range are provided below and summarized in Table A-1.
Wetland (sediment)
Wilson’s snipe is selected as a representative
shorebird based in part on the following:
 are known to reside in interior valleys and
coastal regions of Oregon;
 can be found in pastures, prairies, and
shrub habitats in Lowlands and river flood
plains;
 feed by burying their bills deep into soft,
wet soil to probe for insect larvae, worms,
and other invertebrate prey; and
 exposure factors are readily available
through state-published wildlife-habitat
relationships datasheets; and although not

30

Source: Cornell Lab of Ornithology

American woodcock, American robin, and shrew are representative species used by DEQ
(2018a,b)

information on home ranges, likely to spend much of their time in an
area given their relatively small territories.
Townsend’s mole is selected as a representative small mammal based in part on
the following:
 are known to reside in the coast range and
interior valleys of Oregon;
 can be found in wet meadow and annual
grassland – also found at lowland river
bottoms;
 diet predominantly consists of earthworms
(72 percent);
 exposure factors are readily available
through state-published wildlife-habitat
Source: IUCN
relationships datasheets;
 likely to spend much of their time in an area given their relatively small
home range; and
 densities in Oregon are known to range from 2.6 to 4.8 per acre – moles
are among the more commonly observed and, hence, are considered to
play a prominent mammalian invertivore role.31
Upland (soil)
Western meadowlark is a selected representative perching bird (passerine)
based in part on the following:


are year-round residents in the region and
are common throughout in the western US;



can be found in open grasslands, prairies,
meadows, and some agricultural fields
ranging from sea level to 10,000 feet;



insert their bill into the soil, bark or other
substrate, then force it open to create a hole –
this gives meadowlarks access to insects and
other food items;



exposure factors are readily available at the
Cornell Lab of Ornithology and statepublished wildlife-habitat relationships
datasheets; and

31

As compared to the rarely observed shrews.

Source: Cornell Lab of Ornithology

likely to spend much of their time in an area given their relatively small
home ranges.
Deer mouse is selected as the representative small mammal based in part on
the following:


has the broadest distribution of any species
within the genus and occurs throughout
Oregon;



occurs as part of essentially all communities
in the region;



found in open grasslands, meadows;



consumes a wide variety of food items,
including seeds, fruits, and insects (especially larval and pupal stages) – likely
prefers insects in spring and fall;



play an important role by feeding on larvae and pupae of insects detrimental
to trees;



exposure factors are readily available at the Cornell Lab of Ornithology and
state-published wildlife-habitat relationships datasheets; and



likely to spend much of their time in an area given their relatively small home
ranges.

Source: IUCN

Moreover, RBCLs developed for invertebrate-consuming species are considered
to be protective of other biota (e.g., herbivores, carnivores) that may be exposed
to PCDDs/PCDFs in ESC soil given their preferred food type, and relatively
small body sizes and home ranges32 (see Section A2.2.3).
Under a wetland scenario, DEQ guidance and SLVs are designed to assess fisheating (piscivorous) wildlife (DEQ 2001, 2007). However, according to DEQ
(2001), SLVs are generally not appropriate for use as site-specific cleanup levels.
Further, given their scarcity in the ESC, fish are not an important component of
the ecological system. Hence, no representative piscivorous (fish-consuming)
species were identified as their use would not accurately represent realistic
exposures in the ESC.
In addition, DEQ (2018a,b) considered the following representative species:33


32

33

American woodcock,

Carnivores typically have larger home ranges and would spend only a small portion of their
time in the ESC.
These species have readily available wildlife exposure factors (USEPA 1994).

A2.2.3



American robin, and



Shrew.

Wildlife Exposure Factors
Wildlife exposure factors (WEFs) are biological attributes (e.g., ingestion rate,
body weight) used to calculate proposed RBCLs. WEFs for the representative
species are shown in Table A-2.
WEFs were selected to promote protective RBCLs as follows:
Ingestion. Because ingestion of prey is the predominant route of exposure,
invertivore wildlife are assumed to have an idealized diet (i.e., 100 percent
invertebrates) to promote derivation of a protective RBCL:
 Wilson’s snipe, woodcock, shrew, and Townsend’s mole: ingestion rate
based on insectivore (diet entirely comprised of sediment-dwelling
invertebrates); and
 Western meadowlark, American robin, and deer mouse: ingestion rate
based on insectivore (diet entirely comprised of soil invertebrates).
Area Use Factors. Note that area use factors use biological information at the
individual-level (home range) to estimate presence by wildlife populations.
Local wildlife populations are, on average, likely to use (integrate exposures
across) an area both larger than that of individuals and, hence, larger than the
ESC (3.7 acres). Hence, RBCLs derived using individual-based home ranges
are considered to promote derivation of RBCLs that are protective of wildlife
populations.

A2.2.4

Bioaccumulation Models / Factors
Bioaccumulation models/factors are used to estimate food chain-related
exposures to PCDDs/PCDFs—specifically, these uptake models/factors are used
to estimate concentrations in food of representative species. In support of the
ESC project, prey of interest includes sediment-dwelling invertebrates (wetland)
and soil invertebrate (upland) (ERM 2016c). ESC-specific substrate-toinvertebrate uptake factors34 for PCDDs/PCDFs were derived based on a recent
bioaccumulation study (ERM 2017b) and are shown in Table A-3.35

34

bioaccumulation factors (BAFs) for upland soils; biota-sediment accumulation factors (BSAFs)
for wetland sediments

35

For further details, see ERM (2017).

A2.2.5

Toxicity Reference Values
The toxicity reference value (TRV) is defined as the media concentration
(e.g., concentration in soil) or dietary dose of a particular constituent that is
protective of a particular plant, invertebrate, or wildlife receptor. Ideally, the
TRV is the highest media concentration or dose above which chronic adverse
effects begin to occur.
PCDDs/PCDFs are considered among the more toxic chemicals to vertebrates, in
particular mammals and birds (ATSDR 1998, 2012; USEPA 2008; Van den Berg
1998, 2006). Adverse effects of dioxin exposure have been documented from
studies of wildlife, as well as domestic and laboratory animals. Several species of
birds and mammals have exhibited developmental toxicity, reproductive
impairment, compromised immunologic function, and other adverse effects
correlated with exposures to PCDDs/PCDFs (White and Birnbaum 2009).
Existing toxicity data suggest that avian taxa are less sensitive to dioxin-like
toxicity than mammals (USFWS 2007).
Per OAR 340-122-084(1)(h)(B)(ii), effects on species other than those classified as
threatened or endangered are made at the population level. Per OAR 340-122115(21), the Level III TRV for populations is defined as the median lethal dose or
concentration (LD50 or LC50). Given uncertainty in extrapolating toxicity-based
impacts from studies of test species (e.g., rat, pheasant) to wildlife species
(e.g., deer mouse, meadowlark), the use of lowest observed adverse effects levels
(LOAELs) for mammalian and avian reproductive/ developmental effects is also
considered in the development of RBCLs. Use of chronic LOAELs in deriving
RBCLs is appropriate for protection at the population-level and is generally
considered to provide a greater level of protection as compared to LD50s-based
RBCLs (see Section A2.3.4).36
Mammalian and avian TRVs used to calculate proposed RBCLs for
PCDDs/PCDFs are shown in Table A-4.

A2.3

Uncertainty Analysis
The uncertainty analysis identifies the key assumptions and data gaps associated
with the analyses performed. To reduce questions related to reputable sources,
the information used to develop the proposed RBCLs was obtained from widely
recognized, consensus sources (e.g., prepared by federal or state regulatory
agencies). Further, the approach used to develop RBCLs is intended to mitigate

36

A chronic sublethal LOAEL is estimated to be 20-fold lower than the LD50 endpoint (ODEQ
2001).

sources of uncertainties and result in conservative (i.e., increased) levels of
protection for realistic exposures scenarios in the ESC. The following protocols
and assumptions were used:


Representative species were selected to maximize estimates of exposure
(e.g., small body size, small home or foraging ranges).



Exposure at the site by wildlife populations is, in part, estimated based on
individual’s use/presence (e.g., individual’s home range), not a likely lower
level of use/presence by the entire population.



Wildlife do not avoid contaminated areas or foods.



The habitat at the site is equally attractive to wildlife as the surrounding or
nearby minimally disturbed habitat / wildlife management areas.

Finally, to further ensure that proposed RBCLs are presented in proper context,
the following sources of uncertainty and their likely consequence on the
derivation of proposed RBCLs are discussed.
A2.3.1

Presence / Use of the East Side Channel
A fundamental assumption when deriving proposed RBCLs is that the ESC is
more attractive to wildlife as compared to nearby attractive wildlife management
areas. This assumption is embodied in area use factors (AUFs) whose values
account only for the relative proportion of the site area to a representative
species’ home range—habitat quality is not considered. This assumption is likely
to result in conservative (low) RBCL values because given its relatively small size
and marginal habitat, it is anticipated that wildlife populations would spend
only a small portion of their time in the ESC as compared to time spent in nearby
attractive wildlife management areas (e.g., Smith and Bybee Wetlands Natural
Area).

A2.3.2

Omission of Inhalation and Dermal Contact Exposure Pathways
Given the PCDDs/PCDFs, two potentially complete exposure pathways
(inhalation and dermal contact) were not considered in the derivation of
proposed RBCLs. Inhalation was omitted in the derivation of proposed RBCLs
because:


PCDDs/PCDFs are not volatile.



Soil particles containing non-volatile organic compound contaminants (by
either adsorption or absorption) could also be inhaled by wildlife—however,
respirable particles (greater than 5 micrometers) are most likely ingested as a

result of mucocilliary clearance rather than being inhaled (Witschi and Last,
1996). Incidental ingestion of substrate accounts for this exposure route.


At equal exposure concentrations, inhalation of contaminants associated with
dust particles is expected to contribute less than 0.1 percent of total risk
compared to oral exposures (USEPA 2005).

Dermal contact was omitted in the derivation of proposed RBCLs for wildlife
because:


Studies investigating dermal exposures to birds and mammals have shown
this exposure route to be insignificant relative to oral exposures (Abou-Donia
and Graham 1978, Driver et al. 1991, and Henderson et al. 1994).



For most contaminants, the dermal exposure is expected to contribute less
than 1 to 11 percent of the total risk compared to oral exposures
(USEPA 2005).

USEPA (2005) reported that in general:


Dermal risks ranged from less than 1% to 11% of the oral risks, and averaged
2.5% of oral risks; and



Inhalation risks ranged from 0.0001% to 0.1022% of the oral risks, and
averaged 0.0172% of oral risks.

These comparisons clearly indicate that dermal and inhalation risks from
substrate are much less significant than risks from ingestion. Hence, omission of
the inhalation and dermal contact pathways is considered to have a negligible
effect on the derivation of protective RBCLs.
A2.3.3

Omission of Ecological Site-Specific Target Levels for Plant, Invertebrate, and
Piscivorous Wildlife
The omission of RBCLs for plant, invertebrate, and piscivorous mammals may
result in under-protection for residual PCDD/PCDF concentrations. However,
AHRs in plant and invertebrate lack 2,3,7,8-tetrachlorodibenzo-p-dioxin binding
sites that mediate toxic effects related to PCDDs/PCDFs (USEPA 2008; Butler et
al. 2001; Van den Berg 1998, 2006). For this reason, plant and invertebrate species
exposed to PCDDs/PCDFs are relatively insensitive as compared to
vertebrates—the lack of RBCLs for plants and invertebrates is considered to have
a negligible impact on scoping a protective remedy.
No RBCLs for piscivorous mammals and birds were used to support decisionmaking as fish are rarely observed in the ESC (SLR 2012). The lack of fish
appears to confirm observations that the ESC is unlikely to support piscivorous
wildlife populations.

A2.3.4

Lack of RBCLs for Amphibians and Reptiles
The lack of widely recognized exposure and toxicity data for amphibians and
reptiles (as a group, herptiles) is a data gap and is often considered a
fundamental gap when scoping remedial actions. However, dermal exposure to
water is considered the key exposure route for amphibians. PCDDs/PCDFs are
hydrophobic and are rarely detected in water. In addition, avian toxicity may be
used to infer toxicity to reptiles given the current understanding that birds
appear to be taxonomically related to be some reptiles.37 Hence, this data gap
may have limited project-specific consequences in the development of RBCLs
that are protective of reptiles.
As noted earlier, this uncertainty for amphibians and reptiles is the state-of-thepractice and is not unique to this project or to PCDD/PCDFs. For this project,
RBCLs derived for birds and mammals are presumed to provide an acceptable
level of protection for amphibian and reptile populations.

A2.3.5

PCDDs/PCDFs Toxicity
Much of the uncertainty in deriving RBCLs of the ESC was attributed to the use
of literature-based TRVs. When selecting TRVs, uncertainties related to the
relative toxicity sensitivity between test species and wildlife species and/or
laboratory-to-field extrapolations are not known at this time. As noted earlier,
these uncertainties are the state-of-the-practice and are not unique to this project.
To address this uncertainty while promoting a protective RBCL for realistic
exposures in the ESC, chronic sublethal LOAEL-equivalent TRVs were preferred
over LD50-equivalent TRVs:

37

There is significant evidence that birds emerged within theropod dinosaurs (Hou et al. 1996).

Endpoint

Mammalian TRV

LD50
LOAEL1,2

Avian TRV

0.0005 – 1.0

0.025

[Pohjanvirta and Tuomisto 1994]

[Greig et al. 1973]

0.00001

0.00014

[Murray et al. 1979]3

[Nosek et al. 1992 ]3

50

180

LD50 : LOAEL Ratio

TRVs in units of mg/kg-day
1 mammalian: 3-generation study of fertility & neonatal survivorship
2 avian: 10-week study of egg production & hatchability
3 as cited in Sample et al. 1996

Chronic reproductive/developmental LOAELs are appropriate for protection at
the population-level and are considered to offer a greater degree of protection
(i.e., greater assuredness given uncertainty) than LD50s.
A3.0

PROPOSED ECOLOGICAL RISK-BASED ACTION LEVELS
A single RBCL that is protective of wildlife populations (i.e., lowest among
candidate RBCLs) is preferred to assist in the scoping and selection of candidate
remedies.
Proposed candidate RBCLs were calculated using Equation 2, wildlife exposure
factors (Table A-2), site-specific uptake factors (Table A-3), and toxicity reference
values (Table A-4). Given their intent in supporting the design / scope of a
remedy, RBCLs for PCDDs/PCDFs are expressed as TCDD TEQ concentrations
(dry weight).
An example calculation for the RBCL for the deer mouse using wet weight
ingestion rates and uptake factor is shown below:
RBCL* =

(0.0212 kgbw) • (0.00001 mg/kgbw-day)
___________________________________________________________________________________________________________
{(0.00381 kgdw/day • 0.02) + (0. 0119 kgfood,ww/day • 0.028 kgsoil,dw/kgfood,ww)}

0.000000212 mg/day
=

_____________________________________

0.000283 kgsoil,dw/day

RBCL* = 520 ng/kgsoil,dw*
_______
* This RBCL (rounded value) is in units of TCDD TEQ ng/kg (dry weight) and is calculated
using [i] the ingestion rate (wet weight), [ii] soil ingestion rate (= ingestion rate, adjusted for
dry weight • percent soil in diet), [iii] the ESC-specific soil-to-worm uptake factor, and
[iv] the assumption that wildlife spend 100 percent of their time in the ESC.
Alternatively, this RBCL (rounded value) may be calculated using [i] the ingestion rate,
adjusted for dry weight, [ii] soil ingestion rate (= ingestion rate, adjusted for dry weight •

percent soil in diet), [iii] the ESC-specific soil-to-worm uptake factor, adjusted for dry
weight, and [iv] the assumption that wildlife spend 100 percent of their time in the ESC
(Figure A-1; DEQ 2018b).

_______

Candidate TCDD TEQmammal RBCLs (in units of ng/kg, dry weight) for are listed
below:
Exposure
Factors

Birds

Mammals

Wet Season

Dry Season

Wet Season

Dry Season

Woodcock

American robin

Shrew

4,560

2,065

230

Wilson’s snipe

Western meadowlark

Townsend’s Mole

Deer Mouse

3,540

4,742

1,140

520

Dry Weight
Adjusted

Wet Weight

RBCLs are rounded values as reported in DEQ (2018a,b) and ERM (2018b)
Photographs from DFW website: https://myodfw.com/
Highlighted RBCLs are considered when scoping the remedy
Note:

1

PCDDs/PCDFs RBCLs are intended to support the design / scope of a remedy and, hence:
- expressed as TCDD TEQ concentration in units of ng/kg (dry weight),
- calculated using ingestion rate (dry weight and wet weight) for invertivore wildlife
- calculated using Lowland-specific uptake factors
- assumes 100 percent presence in Lowland decision units

RBCL calculations for the Wilson’s snipe, western meadowlark, Townsend’s
mole, and deer mouse are shown in Tables A-5 to A-8, respectively. RBCL
calculations for the woodcock, American robin, and shrew could not be
reproduced, but are provided in DEQ (2018a,b). In part, differences in RBCLs
between birds and mammals is consistent with the existing toxicity literature that
suggests that avian taxa are less sensitive to dioxin-like toxicity than mammals
(USFWS 2007).
The RBCLs of 230 and 520 ng/kgsoil,dw are the lowest substrate concentrations
(dry weight) calculated using [i] dry-weight ingestion rates and uptake factors38
or [ii] wet-weight ingestion rates and wetfood-to-drysoil weight uptake factors39,

38

DEQ (2018a,b)

39

ERM (2018)

respectively. Table A-9 summarize key features of RBCLs that should be
considered when scoping the cleanup. Both methods are valid, rely on literaturebased information, and render RBCL values that:


Reflect variance associated with different methods and assumptions to
account for moisture content;40



Suggest a relatively confined range of substrate that is protective of
invertebrate-consuming birds or mammals occurring in the CSCC Lowlands
during wet and dry seasons.

40

Differences in methods and assumptions when using wet- or dry-weight-based ingestion rates
and uptake factors
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Table A-1.

Representative Species (invertebrate-consuming): General Information

Representative
Species
Townsend’s mole
Wilson’s snipe
Deer mouse
Western meadowlark

Home
Range

Geographic Distribution

Occurrence*

Body Size

Floodplains and lowlands; coastal regions and
interior valleys west of foothills of Cascade Range

Common, yearround resident

Small

Small

(~ 120 g)

(< 0.5 ha)

Oregon along coast, inland valleys; marshlands,
coastal pastures and other wetlands

Common to
uncommon

Small

Small

(~ 110 g)

(< 10 ha)

Herbaceous
grasslands; open areas

Throughout Oregon, in all communities

Common, yearround resident

Small

Small

(~ 30 g)

(< 5 ha)

Herbaceous
grasslands; open areas

Throughout Oregon – in valleys of western
Oregon

Common, yearround resident

Small

Small

(~ 100 g)

(< 10 ha)

Habitat
Wetlands; moist soils
All types of wet,
marshy settings

Source: https://myodfw.com/wildlife-viewing, http://www.birds.cornell.edu
* used to infer whether the species is likely to have a prominent role in the community

Table A-2a. Wildlife Exposure Factors
Birds

Mammals

Units

Western
Meadowlark

Ref

Wilson’s Snipe

Ref

Deer Mouse

Ref

Townsend’s Mole

Ref

kg

0.102

1

0.113

1

0.0212

2

0.126

2

Ingestion Rateww

kgfood,ww/d

0.0426

3

0.0458

3

0.0119

3

0.0229

3

Ingestion Ratedw
Soil Ingestion Ratedw
Diet

kgfood,dw/d

0.0141

3

0.0151

3

0.00381

3

0.0075

3

kgsoil,dw/d

0.00131

6

0.00272

6

0.0000762

6

0.000581

6

Exposure Factors
Body Weight

invertebrates

invertebrates

invertebrates

invertebrates

% Prey in Diet

%

100%

0

100%

0

100%

0

100%

0

% Soil in Diet

%

9.3%

4

18%

4

2.0%

4

7.7%

4

ha

6.9

5

4.9

5

2.3

5

0.17

5

Home Range

ww = wet weight; dw = dry weight
Legend:
0 = idealized
1 = Cornell Lab of Ornithology (www.allaboutbirds.org/): avg. body weigh
2 = Silva & Downing 1994: avg. body weight
3 = Nagy (2001) allometric scaling: Wilson’s snipe, meadowlark (insectivorous birds); deer mouse (species specific), Townsend’s mole (insectivore)
4 = Beyer et al. (1994): Wilson’s snipe (western sandpiper); meadowlark (wild turkey); Townsend’s mole (black-tailed prairie dog);
deer mouse (white-footed mouse)
5 = CDFG (2014) California Wildlife-Habitat Relationship database: avg. home range
6 = soil ingestion rate (dry weight) derived using % Soil in Diet

Table A-2b. Wildlife Exposure Factors (Source: DEQ 2018b)

Table A-3.

ESC-Specific Uptake Factors (kgsoil,dw/kgfood,ww) for PCDDs / PCDFs
Uptake Factors
Soil-to-Soil Invertebrate

Sediment-to-Sediment Invertebrate†

Constituents

Mammal

Bird

Mammal

Bird

TCDD TEQ

Cinvert = 0.028•Csoil

Cinvert = 0.030•Csoil

Cinvert = 0.018•%lipid/%TOC•Csed

Cinvert = 0.040•%lipid /%TOC•Csed

PCDDs / PCDFs uptake reported in terms of TCDD TEQs using mammalian and avian TEFs. For more details, see ERM (2017).
† %lipid/%TOC = 1.27 : based on avg. %lipid (5.26%) and avg. %TOC (4.15%)
Notes:
NA = not available
Csoil = concentration of COPEC in soil (mg/kg, dry weight)
Csed = concentration of COPEC in sediment (mg/kg, dry weight)
Cinvert = concentration of COPEC in invertebrate tissue (mg/kg, wet weight)

Table A-4.

Toxicity Reference Values
Toxicity Reference Values1

Constituents
TCDD

Plants

Invertebrates

Birds3

Mammals4

References

―2

―2

0.00014

0.00001

Sample et al.
(1996)

Note that NOAEL-bounded LOAEL-based TRVs are proposed.
1 in units of mg/kgbw-day unless otherwise indicated
2 AHRs of plant and invertebrate lack 2,3,7,8-TCDD binding sites that mediate toxic effects related to
PCDDs/PCDFs and, hence, are relatively insensitive (USEPA 2008; Butler et al. 2001; Van den Berg 1998, 2006)
3 10-week reproductive LOAEL for egg production and hatchability
4 3-generation reproductive LOAEL for fertility and neonatal survivorship
Notes:
Sample et al. (1996) Toxicological Benchmarks for Wildlife

Table A-5.

Wilson’s Snipe: Risk-Based Cleanup Level Calculations.
(using wet weight ingestion rate FIRww and uptake factor in units of kgsoil,dw/kgfood,ww)

BW

TRV

(kg)

(mg/kg-d)

0.113

0.00014

SIR

Numerator
0.000015820

FIR

Uptake Factor

(kg/d, dw)

(kg/d,ww)

(kgsoil ,dw / kgfood ,ww)

0.00272

0.0458

0.0381

_____________________________
% soil in diet = 18% | western sandpiper (Beyer 1984)
FIR (kg/day) = 1.633 • 113g 0.705 / 1000 | invertivore bird (Nagy 2001)
SIR (kg/day) = 0.54 • 113g 0.705 • 0.18 / 1000 | invertivore bird (Nagy 2001)

Denominator
0.00447

eSSTL

eSSTL

0.003542

3542

(mg/kg)

(ng/kg)

Table A-6.

Western Meadow Lark: Risk-Based Cleanup Level Calculations
(using wet weight ingestion rate FIRww and uptake factor in units of kgsoil,dw/kgfood,ww)

BW

TRV

(kg)

(mg/kg-d)

0.102

0.00014

SIR

Numerator
0.000014280

FIR

Uptake Factor

(kg/d, dw)

(kg/d,ww)

(kgsoil ,dw / kgfood ,ww)

0.00131

0.0426

0.040

_____________________________
% soil in diet = 9.3% | wild turkey (Beyer 1984)
FIR (kg/day) = 1.633 • 102g 0.705 / 1000 | invertivore bird (Nagy 2001)
SIR (kg/day) = 0.54 • 102g 0.705 • 0.093 / 1000 | invertivore bird (Nagy 2001)

Denominator
0.00301

eSSTL

eSSTL

0.004742

4742

(mg/kg)

(ng/kg)

Table A-7.

Townsend’s Mole: Risk-Based Cleanup Level Calculations.
(using wet weight ingestion rate FIRww and uptake factor in units of kgsoil,dw/kgfood,ww)

BW

TRV

(kg)

(mg/kg-d)

0.126

0.00001

SIR

Numerator
0.000001258

FIR

Uptake Factor

(kg/d, dw)

(kg/d,ww)

(kgsoil ,dw / kgfood ,ww)

0.0005810

0.0229

0.0229

Denominator
0.00110

_____________________________
% soil in diet = 7.7% | black-tailed prairie dog (Beyer 1984)
FIR (kg/day) = 1.13• 126g 0.622 / 1000 | invertivore mammal (Nagy 2001)
SIR (kg/day) = 0.373 • 126g 0.622 • 0.093 / 1000 | invertivore mammal (Nagy 2001)

eSSTL

eSSTL

0.00114

1140

(mg/kg)

(ng/kg)

Table A-8.

Deer Mouse: Risk-Based Cleanup Level Calculations.
(using wet weight ingestion rate FIRww and uptake factor in units of kgsoil,dw/kgfood,ww)

BW

TRV

(kg)

(mg/kg-d)

0.021

0.00001

SIR

Numerator
0.000000212

FIR

Uptake Factor

(kg/d, dw)

(kg/d,ww)

(kgsoil ,dw / kgfood ,ww)

0.0000762

0.0119

0.028

_____________________________
% soil in diet = 2% | white-footed mouse (Beyer 1984)
FIR (kg/day) = 11.9/1000| deer mouse (Nagy 2001)
SIR (kg/day) = 3.81/1000 • 0.02 | deer mouse (Nagy 2001)

Denominator
0.000409

eSSTL

eSSTL

0.000518

518

(mg/kg)

(ng/kg)

Table A-9.

Key Features of Risk-Based Cleanup Levels

RBCL Premise

Understanding

Consequence

1.

The decision unit is the ESC

As agreed with DEQ (ERM 2016c, 201b7, 2018b).

On the whole, protective of
the ESC

2.

Invertivores are at greater risk
compared to herbivores and
carnivores

Based on years of collective ERA experience3,
risks to invertebrate-consuming wildlife are
typically greater than risks to herbivores or
carnivores.

RBCLs are protective of all
wildlife feeding groups

3.

Intended to be protective at the
population-level

Consistent with DEQ guidance, given the lack of
threatened or endangered species, protection is
directed at the population-level.

See premises below.

4,

Population spend 100 percent of their
time in an exposure area

Conservative exposure assumption given
‘footprint’ of populations1 are likely larger than
the ESU (3.7 acres) or SUs (0.3 acres).

RBCLs are protective

5.

Population consume 100 percent
earthworms

Conservative exposure assumption given
invertivores are known to consume some plant
and/or animal material in their diets.

RBCLs are protective

6.

Bioaccumulation into invertebrate
prey is comparable to earthworms2

Conservative exposure assumption given many
insect prey live and forage aboveground and are
less associated with the substrate.

RBCLs are protective

7.

Toxicity is comparable to that
reported by others – not site-specific.

Studies suggest that laboratory toxicity tests
represent more conservative exposure scenarios
than those that occur in nature (USEPA 1991).

RBCLs are protective

Notes:
1 As evidenced by an individual’s average home range is often larger than ESC or SU areas
2 Examined in site-specific study (ERM 2017)
3 Invertivores are often ground-gleaners (have greater potential to incidentally ingest soil); are secondary consumers; are small-bodied and
have small home ranges, resulting in greater proportion of time spent in an exposure area; and feed on invertebrates (prey) that are often
intimately associated with soils and have complex community structures, tending to result in greater bioaccumulation potential for
chemicals.
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Joint Permit Application
This is a joint application, and must be sent to both agencies, who administer separate permit programs.
Alternative forms of permit applications may be acceptable; contact the Corps and DSL for more information.
Date Stamp

U.S. Army Corps of Engineers
Portland District
Corps Action ID Number

Oregon Department of State
Lands
DSL Number

(1) TYPE OF PERMIT(S) IF KNOWN (check all that apply)
Corps:

Individual

Nationwide No.: _______

DSL:

Individual

General Permit

Regional General _______

No State Permit Required

Other _____________

Waiver

(2) APPLICANT AND LANDOWNER CONTACT INFORMATION
Applicant

Property Owner (if different)

Authorized Agent (if applicable)
Consultant
Contractor

Name (Required)

Stephen Evanoff

Greg Snyder, Treasurer

Paula Lyon

Business Name

Heron Leasing Co.

ERM-West, Inc.

16270 SW 103rd St

1001 SW 5th Ave

Mailing Address 2

Joslyn Manufacturing
2200 Pennsylvania Ave,
NW
Suite 800W

City, State, Zip

Washington DC 20037

Tigard, OR 97224

Portland, OR 97204

Business Phone

(970) 214-4063

N/A

(206) 701-9723

Cell Phone

(970) 214-4063

(503) 329-3708

(208) 819-1266

Mailing Address 1

Suite 1010

Fax
stephen.evanoff@danaher
heronleasing@comcast.net
.com

Email

paula.lyon@erm.com

(3) PROJECT INFORMATION
A. Provide the project location.
Project Name
CSCC ESC Lowlands Remediation
Project Address / Location
10425 N Bloss Ave

Latitude & Longitude*
45.601911 N, 122.729686 W
City (nearest)
Portland

County
Multnomah

Township

Range

Section

1N

1E

06

Quarter /
Quarter
ac

Tax Lot
1N1E0600200

Brief Directions to the Site:
From Marine Drive turn left on N Portland Road. Take the first right after the Slough onto the Columbia Steel Casting
Company driveway.
B. What types of waterbodies or wetlands are present in your project area? (Check all that apply.)

River / Stream

Non-Tidal Wetland

Lake / Reservoir / Pond

Estuary or Tidal Wetland

Other

Pacific Ocean

Waterbody or Wetland Name**
East Side Channel (ESC)

1

River Mile
N/A

6th Field HUC
Name
Columbia Slough –
Frontal Columbia
River

6th Field HUC (12 digits)
170900120201

April 30, 2018

* In decimal format (e.g., 44.9399, -123.0283)
** If there is no official name for the wetland or waterbody, create a unique name (such as “Wetland 1” or “Tributary A”).
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C. Indicate the project category. (Check all that apply.)

Commercial Development

Industrial Development

Residential Development

Institutional Development

Agricultural

Recreational

Transportation

Restoration

Bridge

Dredging

Utility lines

Survey or Sampling

In- or Over-Water Structure

Maintenance

Other: ODEQ-required
remediation of contaminated
soils

(4) PROJECT DESCRIPTION
A. Summarize the overall project including work in areas both in and outside of waters or wetlands.
The proposed project is located in a seasonal wetland on Columbia Steel Casting Company (CSCC) property to the
north of their current facility (Appendix A, Figure 1). The proposed project will involve soil removal impacts to 0.145
acres of wetland from excavating Sampling Unit 13 (SU-13), a 1-foot deep excavation approximately 109 ft x 101 ft
area, hereafter referred to as the “excavation area” (Appendix A, Figures 1-3). The SU-13 excavation will remove
dioxins/furans (D/F) contaminated soil per the Oregon Department of Environmental Quality’s (ODEQ) removal action
requirement.
Following excavation activities, the excavation area will be hydroseeded with a wetland species mix and mulch layer,
and a carbon-based sequestrant hereafter “sequestrant” will be applied to the surface. Grading will occur on the
perimeter of the excavation area so that the slope is no greater than 1:1. Up to 0.118 acres of upland (the
ingress/egress route and staging area) may be temporarily disturbed by heavy equipment accessing the excavation
area.
No permanent impacts to the wetlands will occur. The excavated area will be hydroseeded with wetland species and
natural hydrology will inundate the areas during the wet seasons. Soil contaminated with high concentrations of D/Fs
will be removed from SU-13, therefore improving the overall ecological quality of the wetland. United States Army Corp
of Engineers (USACE) has suggested during pre-consultation discussions that no mitigation will be required because
the existing wetland will remain wetland during work, and vegetation is expected to recover within a short period of
time.
Lesser concentrations of D/Fs have been documented in the East Side Channel (ESC). In lieu of excavating additional
acres of wetland, a sequestrant will be applied to the areas to bind residual contamination and make it unavailable for
uptake or bioaccumulation in organisms, hereafter referred to as the “sequestrant application area.” Approximately 98
cubic yards (cy) of sequestrant will be applied over 2.89 acres of wetland (Figure 3).
The excavation area will be monitored for 5 years following completion of restoration to confirm that there are no
adverse functional impacts.
B. Describe work within waters and wetlands.
Neither a wetland delineation nor an agency concurrence have been completed for the CSCC ESC Lowlands project
area. We assume that the area is jurisdictional wetland because of data sources such as U.S. Fish and Wildlife
Service’s National Wetland Inventory (USFWS NWI) mapping, National Resource Conservation Service soil mapping,
historical aerial photos, and field observations of inundation, saturation, and wetland vegetation.
For the proposed work, approximately 0.145 acres of wetland will be temporarily impacted by excavation of the top 1
foot of soil in the SU-13 area. Following excavation activities, the area will be hydroseeded with a wetland species mix.
The excavated soils will be transported off-site and disposed of in a Subtitle D landfill protective of human and
ecological receptors. To offset volume removed from the 100-year floodplain and to further improve the ecological
quality of the adjacent wetland, 98 cy of sequestrant will be applied to the ESC. Excavation and sequestrant
application will take place in the dry season, likely August or September. Natural hydrology of the area will not be
3
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impeded by the construction work, as the excavation and sequestrant application areas are saturated in the driest
months and completely inundated in the wet months.
The project area will be monitored for 5 years following completion of restoration to confirm that there are no adverse
functional impacts.
C. Construction Methods. Describe how the removal and/or fill activities will be accomplished to minimize
impacts to waters and wetlands.
A long-reach excavator and small dump truck will be staged in uplands adjacent to the excavation area. A bobcat will
be used within the excavation area to remove the top 1 foot of soil from the footprint and will bring the soil to the longreach excavator. The long-reach excavator will pick up the piled soil and place it into a truck for hauling off site.
The Erosion and Sedimentation Control Plan (ESCP) is included as Appendix B. The scope of work includes:
• Perform excavation work in the summer (prior to September 15) when the least amount of standing water will be
present.
• Stage as much of the equipment and construction materials as possible in the staging area southwest of the
excavation area.
• Drive equipment on currently existing dirt/gravel roads and uplands outside of the wetland to the maximum
extent feasible.
• Use erosion control measures (described below) to prevent migration of soil or sediment.
• Place silt fences and/or sandbag berms around the project area. The location and technical specifications for the
erosion control measures are provided in Appendix B, Erosion and Sediment Control Best Management Practice
(BMP) Details.
• Maintain erosion control measures for the duration of construction.
• Place excavated soil in temporary stockpiles or directly into the transporting truck. Stockpiles will be covered
with plastic sheeting and will be placed on an impermeable surface.
• Perform dust control measures, which may include the following.
 Cover stockpiles with plastic sheeting and weight the edges to keep covers in place;
 Use misting or water spray as needed during soil excavation;
 Leave the root structure and base of vegetation in place in areas until excavation activities begin; and
 Once the root structure has been removed, excavate an area to the proposed depth by the end of each
day.
• Commence revegetation efforts (hydroseed application) within two weeks of completion of the excavation and
sequestrant application work.
• Preserve natural vegetation to the maximum extent possible in areas within the limit of disturbance (LOD).
• Use ditches and/or berms to divert stormwater away from the excavation area if the site receives significant
rainfall during or immediately after the excavation work. This is not anticipated.
(4) PROJECT DESCRIPTION (continued)
D. Describe source of fill material and disposal locations if known
The excavation area will be hydroseeded with a wetland plant seed mix and mulch layer. Sequestrant will also be
applied to the excavation area. Sequestrant will be applied to ESC (sequestrant application area) where D/F
concentrations are greater in lieu of excavating additional acres of wetland. Approximately 98 cy of sequestrant fill will
be applied over 2.89 acres of wetland in the sequestrant application area and excavation area together. Hydroseed
and mulch layer will be approximately 30 cy of fill into the wetland excavation area.
The purpose of the sequestrant is to bind residual contamination and make it unavailable for uptake or
bioaccumulation in organisms. The proposed sequestrant is a product by the trade name of SediMite™. A similar
product may be selected after a feasibility review. SediMite is a commercial formulation of activated carbon, inert
binders, and weighing agents. SediMite was developed to sequester organic and metal contaminants in sediment and
wetlands. When added to saturated sediment or wetlands, SediMite particles break down over time and release the
activated carbon, which is integrated into surface sediments through natural mixing processes, such as bioturbation. A
material specification sheet for SediMite is included as Appendix C.
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Sequestrant can be added to wetlands and sediment by a variety of techniques. Sequestrant will be placed in the
sequestrant application area per ODEQ approval. The sequestrant will be applied in targeted wetland areas by
broadcasting to the ground surface. Application will likely be via hand broadcasting with a push-spreader, or via a
method similar to hydroseeding. Alternate methods are being determined through discussions with ODEQ.
Excavated impacted soils will be transported off site to an approved Subtitle D landfill.
E. Construction timeline.
What is the estimated project start date?

________August 2018_____

What is the estimated project completion date?
Is any of the work underway or already complete?
If yes, please describe.

________September 2018_______
Yes

No

F. Removal Volumes and Dimensions (if more than 7 impact sites, include a summary table as an attachment)
Wetland / Waterbody
Name *
SU-13

Removal Dimensions
Length
(ft.)
109 ft

Width
(ft.)
101 ft

Depth
(ft.)
1

Area
(sq.ft. or ac.)
0.145 ac

Volume
(c.y.)
234 cy

Duration of
Impact**

Material***

1 year

Soil

G. Total Removal Volumes and Dimensions
Total Removal to Wetlands and Other Waters
Total Removal to Wetlands
Total Removal Below Ordinary High Water
Total Removal Below Highest Measured Tide
Total Removal Below High Tide Line
Total Removal Below Mean High Water Tidal Elevation

Length (ft.)
N/A
N/A
N/A
N/A
N/A

Area (sq. ft or ac.) Volume (c.y.)
0.145 ac

234 cy

H. Fill Volumes and Dimensions (if more than 7 impact sites, include a summary table as an attachment)
Wetland / Waterbody
Name*
ESC (including SU-13)

Fill Dimensions
Length
(ft.)

Width
(ft.)

Depth
(ft.)

SU-13

Area
(sq. ft. or ac.)
2.89 ac

Volume
(c.y.)
98 cy

0.145 ac

30 cy

Duration of
Impact**
1 year
1 year

Material***
Sequestrant
Hydroseed and
mulch

(4) PROJECT DESCRIPTION (CONTINUED)
I. Total Fill Volumes and Dimensions
Total Fill to Wetlands and Other Waters
Total Fill to Wetlands
Total Fill Below Ordinary High Water
Total Fill Below Highest Measured Tide
Total Fill Below High Tide Line
Total Fill Below Mean High Water Tidal Elevation

Length (ft.)
N/A

Area (sq. ft or ac.) Volume (c.y.)
2.89 ac

128 cy

N/A
N/A
N/A
N/A

*If there is no official name for the wetland or water body, create a unique name (such as “W etland 1” or “Tributary A”).
**Indicate the days, months or years the fill or removal will remain. Enter “permanent” if applicable. For DSL, permanent
removal or fill is defined as being in place for 24 months or longer.
*** Example: soil, gravel, wood, concrete, pilings, rock etc.
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(5) PROJECT PURPOSE AND NEED
Provide a statement of the purpose and need for the overall project.
Joslyn is implementing this work under Oregon Administrative Rules (OAR) 340 Division 122 to address contaminated
soil in the CSCC ESC lowlands. This work is endorsed by ODEQ and is being undertaken pursuant to and in partial
fulfillment of a Consent Order between CSCC/Joslyn and the ODEQ for cleanup of soil contamination at the Facility.
Center Pond historically received direct storm water and industrial discharges from nearby industrial facilities, which
has caused high concentrations of chlorinated D/Fs to be discharged into the ESC. The proposed work involves
excavating the top 12 inches of D/F-contaminated soil in SU-13, transporting the soil offsite to an approved Subtitle D
landfill, applying hydroseed to SU-13, and applying sequestrant on approximately 2.89 acres of wetland.
The excavation of SU-13 will remove the most contaminated soils to improve the overall quality of the area’s
ecosystem. The application of sequestrant over the 2.89 acres of the sequestrant application area will further reduce
contamination in the ecosystem by absorbing the D/F contaminants and rendering the contaminants no longer
bioavailable for uptake by receptors. These actions will result in a net overall long-term benefit for the wetlands within
the ESC lowland ecosystem.

(6) DESCRIPTION OF RESOURCES IN PROJECT AREA

A. Describe the existing physical and biological characteristics of each wetland or waterbody. Reference the
wetland and waters delineation report if one is available. Include the list of items provided in the instructions.
USFWS NWI has mapped the entire sequestrant application area (and excavation area) as wetland. These include two
Cowardin et al. (1979) types: PUBT (palustrine, unconsolidated bottom, semipermanently flooded-tidal) and PEM1R
(palustrine, emergent, persistent, seasonally flooded-tidal) (Appendix D, Figure 4, USFWS NWI 2018). These wetlands
are in the depressional hydrogeomorphic (HGM) class. ESC is PUBT wetland. The wetlands of the sequestrant
application area are bordered to the west by PFO1S (palustrine, forested, broad-leaved deciduous, temporary floodedtidal) wetlands. To the north is an upland berm separating them from the Columbia Slough (R1UBV wetland; riverine,
tidal, unconsolidated bottom, permanently flooded-tidal). To the east, the PUBT wetland continues. To the southeast, the
sequestrant application area wetlands are bordered by more upland berm. To the southwest, they are bordered by more
PEM1R and PFO1S wetland. Farther south is the CSCC facility, a paved industrial area. No local wetland inventory
(LWI) information for the site or surrounding area was available from the Oregon Department of State Lands (ODSL).
The Center Pond area was delineated in 2014 before excavation work took place there (DSL file number WD 20140539).
A wetland functional assessment using the Oregon Rapid Wetland Assessment Protocol (ORWAP) has been completed
and is included as Appendix D. The overall function ratings are Moderate and the overall value ratings Higher. The five
groups of functional types are shown in Table 1 with the wetland’s ratings.
Table 1. ORWAP Calculator Scores from Wetland Functional Assessment (Appendix D)
FUNCTION / VALUE GROUP

Selected Function

Function Rating

Values Rating

Hydrologic Function

Water Storage & Delay

Lower

Lower

Water Quality Support

Phosphorus Retention

Moderate

Higher

Fish Habitat

Anadromous Fish Habitat

Moderate

Higher

Aquatic Habitat

Waterbird Feeding Habitat

Moderate

Higher

Ecosystem Support

Songbird, Raptor, Mammal Habitat

Higher

Moderate

The sequestrant application area within ESC contains several vegetation types in its wetlands and surrounding uplands.
The dominant herbaceous species is reed canary grass (Phalaris arundinacea), and the dominant shrub is smartweed
(Polygonum sp.). These species are dense within the channel. Himalayan blackberry (Rubus armeniacus), willow, and
black cottonwood (Populus balsamifera) dominate the upland berms surrounding the wetlands. The willows and
blackberry form dense shrub layers under the cottonwood trees. Several Oregon State-listed noxious weeds occur in the
sequestrant application area (USDA 2016).
The CSCC property is within the 100-year floodplain, as defined by the Federal Emergency Management Agency
(FEMA). The City of Portland identifies the 100-year elevation as 31.0 ft (NAVD 1988). The sequestrant application area
contains seasonally varying levels of water as seen on many of the historical aerial photographs dating to 1956. Levels
have varied from feet of water to no standing water. Aerial photographs reviewed from the mid-1950s through the early
1980s show some water but on several occasions, ERM and ODEQ staff have observed no water in ESC.
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The Columbia Slough predominantly flows west-northwest to the Willamette River, approximately 4 miles downstream
from the CSCC facility; however, under certain (infrequent) circumstances, such as during Willamette River flooding, the
slough flows in the opposite direction, east-southeast toward the Columbia River. The Columbia Slough is part of a large
aquatic complex that consists of small lakes, rivers/streams, and various wetland types. The Smith and Bybee Wetlands
Natural Area, a protected area, is on the opposite side (north side) of the Columbia Slough from the CSCC facility.
Tidal fluctuations in the Columbia Slough relate to the water levels in the sequestrant application area. The Columbia
Slough, by the associated Willamette and Columbia Rivers and the Pacific Ocean, is influenced by the tide and
fluctuates approximately 1-2 feet near the sequestrant application area. The sequestrant application area is connected to
the Columbia Slough immediately to the west. When the Slough’s water levels reach 11.5 ft elevation (NAVD 1988),
water can infiltrate the ESC. This inundation occurs at least once annually, which makes the sequestrant application area
“tidal” under ODSL and USACE’s definitions.
Birds reportedly found in the area include the bald eagle, various hawks, grey and blue herons, and migratory and
smaller seasonal birds. Additional bird species have been observed in the project area by ERM personnel: mallard,
killdeer, Northern flicker, red-breasted sapsucker, robin, dove, crow, and hooded merganser. Mammals, amphibians,
reptiles, and invertebrate species have also been observed by ERM personnel in the project area: coyote, bullfrog
tadpoles, mice, nutria, black-tailed deer, Pacific chorus frog, common garter snake, and snails. The Columbia Slough
serves as habitat for warm water game fishes and as rearing habitat for young salmonids, and is identified as essential
salmonid habitat by the state. No fish have been observed in the sequestrant application area, likely because of the
seasonally dependent water levels.
The sequestrant application area and excavation area are located on private property and are generally not used
(legally) by humans, with the exception of the occasional unauthorized trespasser.
B. Describe the existing navigation, fishing and recreational use of the waterbody or wetland.
The sequestrant application area and excavation area are located on private property and are not used for navigation,
fishing, or other recreational uses.

(7) PROJECT SPECIFIC CRITERIA AND ALTERNATIVES ANALYSIS
Describe project-specific criteria necessary to achieve the project purpose. Describe alternative sites
and project designs that were considered to avoid or minimize impacts to the waterbody or wetland.*
As the purpose of the project work is to remove contamination as requested by ODEQ and comply with ODSL
permit requirements, there are limited alternatives to accomplish the work.
The project proposes to excavate the smallest area to the extent possible where contamination is greatest (0.145
acres). A previous consideration included excavating the entire 4.18-acre ESC, which constituted a highly invasive
approach and would potentially alter the wetland ecosystem. With the proposed work, a small area will be
excavated and a sequestrant applied to a greater area to further mitigate the D/F contamination. The proposed
scope is significantly less disruptive to the wetland ecosystem.
Excavation project work is proposed to take place in the driest season (August-September) to reduce erosion,
sedimentation, and impacts to potentially occurring aquatic species. Sequestrant application project work would
occur after immediately excavation in the same field event to limit traffic and disturbance time within the wetland.
Applying sequestrant in the dry season would also allow for more even distribution of the material across the area.
An alternative site is not applicable, since the project goal is to reduce risk within the specified area.
The project site is within the 100-year floodplain, as defined by FEMA. The City of Portland identifies the 100-year
elevation as 31.0 feet (NAVD 1988). A topographic map detailing current elevations and cross-sections showing
post-excavation elevations are provided as Appendix A, Figures 2, 4, 5, and 6. Flood storage compensation will be
accomplished by removing slightly more material than will be placed. Fill material placed within the 100-year
floodplain will include hydroseed, mulch, and sequestrant. A total of approximately 30 cy of hydroseed and mulch
and 98 cy of sequestrant will be applied (128 cy). This fill will be offset by transporting 234 cy of excavated soil off
site to an approved Subtitle D landfill.
Not required by the Corps for a complete application, but is necessary for individual permits before a permit decision can be
rendered.
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(8) ADDITIONAL INFORMATION
Are there state or federally listed species on the project site?

Yes

No

Unknown

Yes

No

Unknown

Yes

No

Unknown

Is the project site within a State Scenic Waterway?

Yes

No

Unknown

Is the project site within the 100-year floodplain?

Yes

No

Unknown

Is the project site within designated or proposed critical
habitat?
Is the project site within a national Wild and Scenic River ?

If yes to any of the above, explain in Block 6 and describe measures to minimize adverse effects to these resources in Block
7.

Is the project site within the Territorial Sea Plan (TSP) Area?

Yes

No

Unknown

Yes

No

Unknown

Yes

No

Unknown

If yes, attach TSP review as a separate document for DSL.

Is the project site within a designated Marine Reserve?
If yes, certain additional DSL restrictions will apply.

Will the overall project involve ground disturbance of one acre
or more?

If yes, you may need a 1200-C permit from the Oregon Department of Environmental Quality (DEQ).

Is the fill or dredged material a carrier of contaminants from
on-site or off- site spills?
Has the fill or dredged material been physically and/or
chemically tested?

Yes

No

Unknown

Yes

No

Unknown

No

Unknown

If yes, explain in Block 6 and provide references to any physical/chemical testing report(s).

Has a cultural resource (archaeological) survey been
performed on the project area?

Yes

If yes, provide a copy of the survey with this application to the Corps only. Do not describe any resources in this
document.

Will the project result in new impervious surfaces or the redevelopment of existing surfaces? Yes ☐ No ☒
If yes, the Applicant must submit a post-construction stormwater management plan to DEQ’s 401 WQC program for review
and approval, see http://www.deq.state.or.us/wq/sec401cert/docs/stormwaterGuidelines.pdf

Identify any other federal agency that is funding, authorizing or implementing the project.
Agency Name
Contact Name
Phone Number
Most Recent Date of
Contact
Oregon Department of
Environmental Quality

Dan Hafley

(503) 229-5263

April 2018

List other certificates or approvals/denials required or received from other federal, state or local agencies
for work described in this application. For example, certain activities that require a Corps permit also
require 401 Water Quality Certification (WQC) from Oregon Department of Environmental Quality (DEQ).
For DEQ, please note that all projects that qualify for a Nationwide 401 WQC will be invoiced a fee.
Projects that do not qualify for the Nationwide certification will be invoiced based on project complexity.
See http://www.oregon.gov/deq/wq/wqpermits/Pages/Section-401-Fees.aspx
N/A

Agency

N/A

Certificate/ approval / denial description

Date Applied

Other DSL and/or Corps Actions Associated with this Site (Check all that apply.)
Work proposed on or over lands owned by or leased from the Corps (may require authorization
pursuant to 33 USC 408).
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State owned waterway

DSL Waterway Lease # ________________

Other Corps or DSL Permits

Corps # NWP-2014-358 DSL #

57359-PW
April 30, 2018

Violation for Unauthorized Activity

Corps #

DSL #

Corps #
DSL #
Wetland and Waters Delineation
Submit the entire delineation report to the Corps; submit only the concurrence letter (if complete) and
approved maps to DSL. If not previously submitted to DSL, send under a separate cover letter

(9) IMPACTS, RESTORATION/REHABILITATION, AND COMPENSATORY MITIGATION
A. Describe unavoidable environmental impacts that are likely to result from the proposed project. Include
permanent, temporary, direct, and indirect impacts.
Wetland habitat (vegetation and 1 foot of soil) within the excavation area will be removed and hydroseeded with
wetland species following excavation. Impacts to current vegetation will be direct, temporary, and construction-related.
During revegetation, there will be a 0.145 acre temporary loss of vegetated wetland habitat in the excavation area
footprint (PUBT and PEM1R, depressional wetlands).
No negative impacts will occur to wetlands during the sequestrant application. The application of sequestrant will
provide an overall benefit to the wetland ecosystem by decreasing the bioavailability of the D/F contaminants.
B. For temporary removal or fill or disturbance of vegetation in waterbodies, wetlands or riparian (i.e.,
streamside) areas, discuss how the site will be restored after construction to include the timeline for
restoration.
0.125 acres of PUBT and 0.0184 acres of PEM1R wetland will be excavated. The side slopes of the excavation area
will be sloped and graded inward to eliminate steep banks that will be difficult to revegetate. The entire excavation
area will be restored by hydroseeding. Species to be used in the seed mix are listed in Table 2 below, using the same
mix that was used in the Center Pond revegetation efforts for consistency.
Table 2. Wetland Species included in the Excavation Areas Revegetation Hydroseed Mix
Species
Common Name
Agrostis exarata
Spike bentgrass
Beckmannia syzigachne
American slough grass
Carex obnupta
Slough sedge
Deschampsia caespitosa
Tufted hairgrass
Eleocharis palustris
Common spikerush
Glyceria occidentalis
Northwestern mannagrass
Grindella intergrifolia
Puget Sound gumweed
Hordeum brachyantherum
Meadow barley
Juncus ensifolius
Dagger-leaf rush
Juncus tenuis
Lesser Poverty rush
Hydroseed will be applied within 2 weeks of excavation and sequestrant application. We expect that the excavation
area vegetation will reach 20 percent cover within one year and 80 percent cover within 5 years.
One willow tree with a trunk larger than 12 inches diameter at breast height (DBH) will be removed for the project. A
replacement tree(s) will be planted after the excavation work is complete if determined necessary by the City of
Portland Arborist.
If vegetated upland areas used for access and staging are disturbed, an upland seed mix will be applied to these
areas for restoration. Upland species to be used in the seed mix are listed in Table 3 below.
Table 3. Upland Species included in the Disturbed Upland Areas Revegetation Hydroseed Mix
Species
Common Name
Achillea millefolium
Common yarrow
Bromus carinatus
Mountain brome
Clarkia amoena
Farewell to spring
Elymus glaucus
Blue wild rye
Eriophyllum lanatum
Oregon sunshine
Festuca roemeri
Roemer's fescue
Gilia capitata
Bluehead gilia
Lupinus latifolius
Broad-leaf lupine
9
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Madia elegans
Microsteris gracilis
Prunella vulgaris var. lanceolata
Ranunculus occidentalis
Solidago canadensis

Common madia
Annual-phlox
Common self-heal
Western buttercup
Canadian goldenrod

Erosion and sediment control measures will be in place, as described in the Erosion and Sedimentation Control Plan
(Appendix B).

Compensatory Mitigation
C. Proposed mitigation approach. Check all that apply:

Permitteeresponsible Onsite
Mitigation

Permitteeresponsible Offsite
mitigation

Payment to Provide
(not approved for use
with Corps permits)

Mitigation Bank or
in-lieu fee program

D. Provide a brief description of mitigation approach and the rationale for choosing that approach. If you
believe mitigation should not be required, explain why.
There will be no permanent impacts to jurisdictional wetlands; construction impacts will be temporary and restoration
will occur following completion of excavation. The upland staging area will be returned to existing conditions through
grading and reseeding, if necessary.
Because there will be no permanent impacts to wetlands, mitigation through USACE and ODSL is not being pursued.
Similar wetland function will be maintained on the entire project area. The proposed project will not significantly alter
hydrology in the vicinity ESC.
There will be a net benefit to the project area by replanting the excavated portions of the project area with native
species and by removing contaminated soils and further rending the residual contamination unavailable for uptake by
receptors. The ODEQ has stated that the D/F concentrations represent a significant risk to human health and
ecological receptors; removing these soils will protect human and ecological receptors.
Mitigation Bank / In-Lieu Fee Information:

N/A
Name of mitigation bank or in-lieu fee project:
N/A
Type of credits to be purchased:
If you are proposing permittee-responsible mitigation, have you prepared a compensatory mitigation plan?
Yes. Submit the plan with this application and complete the remainder of this section.

No. A mitigation plan will need to be submitted (for DSL, this plan is required for a complete application).
Mitigation Location Information (Fill out only if permittee-responsible mitigation is proposed)

Mitigation Site Name/Legal
Description

Mitigation Site Address

Tax Lot #

County

City

Latitude & Longitude (in DD.DDDD
format)

N/A

Township

Range

Section

Quarter/Quarter

(10) ADJACENT PROPERTY OWNERS FOR PROJECT AND MITIGATION SITE
Pre-printed mailing labels
of adjacent property
owners attached
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Project Site Adjacent Property
Owners

Mitigation Site Adjacent
Property Owners

April 30, 2018

Contact Name
Address 1
Address 2
City, ST ZIP Code

Northside Towing & Recovery
LLC
10145 N. Portland Road
Portland, OR 97203

Contact Name
Address 1
Address 2
City, ST ZIP Code

R & B Welding (lessee)
10505 N. Portland Road
Portland, OR 97203
Site Owner: City of Portland

Contact Name
Address 1
Address 2
City, ST ZIP Code

Union Pacific Railroad Company
1400 Douglas Street - MS 1640
Omaha, NE 68179-1640
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(11) CITY/COUNTY PLANNING DEPARTMENT LAND USE AFFIDAVIT
(TO BE COMPLETED BY LOCAL PLANNING OFFICIAL)

I have reviewed the project described in this application and have determined that:
This project is not regulated by the comprehensive plan and land use regulations
This project is consistent with the comprehensive plan and land use regulations
This project is consistent with the comprehensive plan and land use regulations with the following:
Conditional Use Approval
Development Permit
Other Permit (explain in comment section below)
This project is not currently consistent with the comprehensive plan and land use regulations. To be
consistent requires:
Plan Amendment
Zone Change
Other Approval or Review (explain in comment section below)
An application or variance request has
has not
been filed for approvals required above
Local planning official name (print) Title
Signature

City / County
Date

Comments:

(12) COASTAL ZONE CERTIFICATION
If the proposed activity described in your permit application is within the Oregon coastal zone, the following
certification is required before your application can be processed. The signed statement will be forwarded to the
Oregon Department of Land Conservation and Development (DLCD) for its concurrence or objection. For additional
information on the Oregon Coastal Zone Management Program and consistency reviews of federally permitted
projects, contact DLCD at 635 Capitol Street NE, Suite 150, Salem, Oregon 97301 or call 503-373-0050 or click here.

CERTIFICATION STATEMENT

I certify that, to the best of my knowledge and belief, the proposed activity described in this application complies with
the approved Oregon Coastal Zone Management Program and will be completed in a manner consistent with the
program.

Print /Type Applicant Name

Title

Applicant Signature

Date
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(14) ATTACHMENTS
Drawings
Location map with roads identified

U.S.G.S topographic map
Tax lot map
Site plan(s)
Cross section drawing(s)

Recent aerial photo
Project photos
Erosion and Pollution Control Plan(s), if applicable
DSL/Corps Wetland Concurrence letter and map, if approved and applicable

Pre-printed labels for adjacent property owners (Required if more than 5)
Incumbency Certificate if applicant is a partnership or corporation
Restoration plan or rehabilitation plan for temporary impacts

Mitigation plan
Wetland functional assessment and/or stream functional assessment

Alternatives analysis
Biological assessment (if requested by Corps project manager during pre-application coordination.)
Stormwater management plan (may be required by the Corps or DEQ)
Other:

SediMite Sequesterant SDS (Appendix C)
Cultural Resources Assessment (Appendix F)
Send Completed form to:
U.S. Army Corps of
Engineers
ATTN: CENW P-OD-GP
PO Box 2946
Portland, OR 97208-2946
Phone: 503-808-4373
portlandpermits@usace.army.mil

Counties:
Baker, Clackamas,
Clatsop, Columbia,
Gilliam, Grant, Hood
River, Lincoln, Malheur,
Morrow, Multnomah, Polk,
Sherman, Tillamook,
Umatilla, Union, W allowa,
W asco, W ashington,
W heeler, Yamhill

OR
U.S. Army Corps of
Engineers
ATTN: CENW P-OD-GE
211 E. 7 t h AVE, Suite 105
Eugene, OR 97401-2722
Phone: 541-465-6868
portlandpermits@usace.army.mil

14

Counties:
Benton, Coos, Crook,
Curry, Deschutes,
Douglas, Jackson,
Jefferson, Josephine,
Harney, Klamath, Lake,
Lane, Linn, Marion

Send Completed form to:
DSL - West of the Cascades:
Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279
Phone: 503-986-5200
OR
DSL - East of the Cascades:
Department of State Lands
1645 NE Forbes Road, Suite 112
Bend, Oregon 97701
Phone: 541-388-6112
Send all Fees to:
Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279
Pay by Credit Card Online:
https://apps.oregon.gov/dsl/EPS/

April 30, 2018
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Appendix B – Erosion and Sediment Control Plan
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Notes:
1. The Equipment Staging Area shall be on the existing
asphalt/concrete pavement to the southwest of the work areas. The
excavator staging area will only stage equipment immediately
necessary for excavation work.
2. All erosion and sediment control measures including silt fence
and fiber rolls shall be installed before starting construction.
These Erosion and Sediment Control (ESC) Best Management
Practices (BMPs) shall be installed and maintained in accordance
with the 2008 Portland Erosion and Sediment Control Manual.
3. The area of ingress and egress to and from the site shall be
maintained in a condition which will prevent tracking of sediment
onto paved roadways. Sediment spilled, dropped, washed or
tracked onto right-of-way must be cleaned up immediately.
4. The excavation area shall be excavated to a minimum of 1 foot
below the existing ground surface to achieve the final grade.
5. Clear and grub existing brush as needed near and around SU-13
access.
6. Responsible parties and existing land use is discussed in the
Joint Permit Application, Section 6.
7.Excavation activities are scheduled to begin in August, and will
be completed by September 30.
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Sequence of Construction
The features shown on these drawings shall be constructed
according to the sequence presented below, unless otherwise
approved by engineer.
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1. Install erosion controls including silt fence.
2. Prepare site, including but not limited to, clearing and grubbing,
preparing equipment staging areas and access (ingress/egress).
3. Excavate to the limits indicated.
4. Load excavated soil into trucks for off-site disposal.
5. Restore wetland as necessary and hydroseed excavated areas.
6. Stabilize all disturbed areas as necessary.
7. Remove erosion controls upon establishment of wetland and
restoration of disturbed areas, as approved by the engineer.
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TYPICAL SILT FENCE DETAIL
NOT TO SCALE

FILTER FABRIC
OR DITCH LINER

WOODEN STAKE WITH FIBER ROLL
ANCHORED TO THE TOP

12" DIAMETER STRAW FILLED FIBER ROLL

DITCHLINE

PROFILE VIEW

12" MIN. DIAMETER STRAW FILLED FIBER ROLL
FASTENED TO WOODEN STAKE BY NAIL OR
STAPLE

WOODEN STAKE

DITCHLINE
FILTER FABRIC
OR DITCH LINER

FLOW
6" COVER

8" FABRIC STAPLE
18"
18"

NOTES:
1.

FIBER ROLL SHALL BE FILLED WITH STRAW
OR OTHER APPROVED MATERIAL.
STAKING OF ROLLS IS REQUIRED USING (2)
1"x2" WOOD STAKES.
FIBER ROLLS SHALL BE INSPECTED DAILY.
SEDIMENT DEPTH SHALL NOT ACCUMULATE
TO MORE THAN ONE-THIRD THE HEIGHT OF
THE FIBER ROLL.

2.
3.
4.

TYPICAL FIBER ROLL DETAIL
NOT TO SCALE

SANDBAG WEIGHTS

WATTLE

STOCKPILE
ANCHORING
SYSTEM

12" MIN.
STAKE
2"X2"X36"

12" OVERLAP

TOP OF BANK
OR SLOPE

6" MIN.
NATIVE BACKFILL
& COMPACT

3' MIN.

6"

TIE DOWN

TYPICAL STOCKPILE PLASTIC SHEETING COVER

NOT TO SCALE

Environmental Resources Management

Appendix C – SediMite Safety Data Sheet
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SPEC SHEET
SediMite™ is formulated for the low-impact delivery
of activated carbon to contaminated sediment for insitu remediation.
The technology is an agglomerate comprised of activated
carbon and inert binders and weighting agents. Applied at the
water surface, SediMite™ readily sinks to the sediment surface
and resists resuspension, delivering a high dose of sorbtive
activated carbon to contaminated sediment.
The SediMite™ particles breakdown over time and release the
activated carbon, which is integrated into surface sediments
through natural mixing processes such as bioturbation.
SediMite™ pellets are readily incorporated into sand caps,
allowing for the use of fine activated carbon to create a reactive
cap with chemical soptive capacity.
Activated carbon delivered via SediMite™ can be used to treat
sediments contaminated with PCBs, mercury, methylmercury,
dioxins, furans, PAHs, DDT and other hydrophobic chemicals.
SediMite™ can be formulated using either coal or coconut shell based activated carbons
and further customized for size and breakdown rate to meet any project requirements.

STANDARD PRODUCT SPECIFICATIONS
Activated carbon content
Activated carbon type
Activated carbon quality
Activated carbon particle size
Inert materials (sand/clay/starch)
Moisture content
Dry bulk density
Wet particle density
Standard dimensions of pellets

: 50 ± 5 % by dry weight
: coal or coconut shell based virgin carbon
: iodine number = 1000 ± 100
: coal-based: 90% <200 US mesh;
coconut shell-based: 80x325 US mesh
: 50 ± 5 % by dry weight
: 5 - 10 %
: 0.7 kg/L or 45 lb/ cu ft.
: 1.4 kg/L
: 5x10 mm; can be customized

Note: This in-situ remediation technology is covered under two US patents : # 7,824,129 and # 7,101,115. Sediment Solutions provides this
technology under license from the patent holders and has exclusive license for the pelletized delivery of activated carbon to sediments.

CONTACT SEDIMENT SOLUTIONS:

www.sedimite.com

Primary Phone: 443-629-2136
Technical Information: 978-302-4936
Email: info@sedimite.com
PO Box 7011, Ellicott City, MD 21042
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Appendix D – Oregon Rapid Wetland Assessment Protocol Functional
Assessment
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ORWAP Version 3.1. Cover Page: Basic Description of Assessment
Site Name:
Investigator Name:
Date of Field Assessment:
County:
Nearest Town:
Latitude (decimal degrees):
Longitude (decimal degrees):
TRS, quarter/quarter section and tax lot(s):

CSCC ESC Lowlands Remediation
Carissa Shoemaker
3/2/2018
Multnomah
Portland
45.601911 N
122.729686 W
1N, 1E, 06; 1N1E0600200

Approximate size of the Assessment Area (AA, in acres):

2.89

AA as percent of entire wetland (approx.). Attach sketch map if AA is
smaller than the entire contiguous wetland.
If delineated, DSL file number (WD #) if known:

80%
N/A

Cowardin Systems & Classes (indicate all present, based on field visit
and/or aerial imagery):

Palustrine unconsolidated bottom and Palustrine
emergent (per National Wetland Inventory)

Predominant HGM Class: Estuarine=E, Lacustrine=L, Riverine=R, S= Slope, F= Flats,

Depressional

Systems: Palustrine =P, Riverine =R, Lacustrine =L, Estuarine =E
Classes: Emergent =EM, Scrub-Shrub =SS, Forested =FO, Aquatic Bed (incl. SAV) =AB, Open
Water =OW, Unconsolidated Bottom =UB, Unconsolidated Shore =US

D= Depressional

Soil Unit Mapped in Most of the AA:
If tidal, the tidal phase during most of visit:

W: Water
High but decreasing in Willamette River, 8.5 ft to 6 ft.

What percent (approximate) of the wetland were you able to visit?

100%

What percent (approximate) of the AA were you able to visit?

100%

No
Have you attended an ORWAP training session? If so, indicate
approximate month & year.
1
How many wetlands have you assessed previously using ORWAP
(approximate)?
Comments about the site or this ORWAP assessment (attach extra page Attachments include:
ORWAP Report
if desired):

Figure 1: Aerial photograph showing
boundaries of the AA, RCA, and SCA
Figure 2: Topographic map showing AA,
RCA, and SCA boundaries
Figure 3: Soils map showing soil units in AA
Figure 4: Base map created during field
assessment

Date: 3/2/2018

Name: Carissa Shoemaker

Site: CSCC ESC Lowlands Remediation

Office Data
Form OF
ORWAP V 3.1

Conduct an assessment only after reading the accompanying Manual and explanations in column E
below. Answering many of the following questions requires viewing aerial imagery and maps,
covering an area up to within 2 miles of the AA. For each affirmative answer, change the 0 in the
"Data" column to a "1". Answer all items except where directed to skip to others. Questions whose
cells in "Data" column have a "W" MUST be answered for the ENTIRE wetland and bordering
waters.

For guidance and detailed descriptions of how Excel
For a list of functions to which each question pertains, see bracketed codes in column E. Codes for functions and their
benefits are: WS= Water Storage, WC= Water Cooling, SR= Sediment Retention, PR= Phosphorus Retention, NR= Nitrate calculates the numbers in the Scores worksheet, see
Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Aquatic Invertebrate Habitat, FA= Anadromous the Technical Supplement and Appendix B of the
Manual. For a documented rationale for each indicator,
Fish Habitat, FR= Resident Fish Habitat, AM= Amphibians & Reptile Habitat, WBF= Feeding Waterbird Habitat, WBN=
Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PD= Native Plant Diversity, open each of the worksheet tabs at the bottom (one for
PU= Public Use & Recognition, EC= Ecological Condition, Sens= Sensitivity, STR= Stressors.
each function or value) and see column H.

#
OF1

OF2

OF3

OF4

OF5

Indicators
Distance to Extensive
Perennial Cover
(DistPerCov)

Condition Choices

Distance to Lake
(DistLake)

Explanations, Definitions (Column E)
Corridor - is simply an elongated patch of perennial cover that is not narrower than 150 ft at any
point.

<100 ft.

1

100 to <300 ft.

0

300 to <1000 ft.

0

1000 ft. to <0.5 mile.

0

0.5 mile to 2 miles.

0

> 2 miles.

0

Distance to Tidal Waters The distance from the AA edge to the closest body of tidal water is:
(DistTidal)
<1 mile.

Distance to Ponded
Water (DistPond)

Data

The distance from the AA edge to the edge of the closest patch or corridor of perennial cover (see definition in column E)
larger than 100 acres is:

1

1-5 miles.

0

>5 miles.

0

The distance from the AA edge to the closest (but separate) body of nontidal fresh water (wetland, pond, or lake) that is
ponded all or most of the year is:

Perennial cover - is vegetation that includes wooded areas, native prairies, sagebrush, vegetated
wetlands, as well as relatively unmanaged commercial lands in which the ground is disturbed less
than annually, such as hayfields, lightly grazed pastures, timber harvest areas, and rangeland. It
does not include water, row crops (e.g., vegetable, orchards, Christmas tree farms), lawns,
residential areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel
or dirt roads.
[AM, WBN, SBM, PD, POL, Sens]
Tidal water - If unclear whether a water body is tidal, check the ORWAP Map Viewer's Headtide
layer (under Water Source & Quality), or check with local sources.
Assume Columbia River is tidal east to Bonneville Dam and the Willamette River south to the
Oregon City Falls.
[WBF]
Use field observations, aerial imagery, and/or the ORWAP Map Viewer's Persistent Nontidal layer
(under Wetlands).

<100 ft.

0

100 to <300 ft.

0

300 to <1000 ft.

1

1000 ft. to < 0.5 mile.

0

0.5 mile to 2 miles.

0

>2 miles.

0

The distance from the AA edge to the closest (but separate) body of nontidal fresh water that is ponded during most of the
year and is larger than 20 acres (about 1000 ft on a side) is:

[AM,WBF,WBN,SBM,PD,Sens]

Use field observations, aerial imagery, and/or the ORWAP Map Viewer's Persistent Nontidal layer
(under the Wetlands).

<1 mile.

0

1-5 miles.

0

>5 miles.

1

Distance to Herbaceous The distance from the AA edge to the closest patch of herbaceous openland larger than 10 acres and in flat terrain is:
Open Land (DistOpenL)
<100 ft.

0

100 to <300 ft.

0

300 to <1000 ft.

0

1000 ft. to < 0.5 mile.

1

0.5 mile to 2 miles.

0

>2 miles.

0

[WBF,WBN]

Herbaceous openland - includes both perennial and non-perennial cover. For example, it can
include pasture, herbaceous wetland, meadow, prairie, ryegrass fields, row crops, herbaceous
rangeland, golf courses, grassed airports, and hayfields.
Do not include open water of lakes, ponds, or rivers; or unvegetated surfaces; or areas with woody
vegetation. In dry parts of the state, croplands in flat areas are often irrigated and are distinctly
greener in aerial images.
Flat terrain - means slope of less than 5%.
[WBF,WBN,POL]

Cell Name

Comments

OF6

OF7

OF8

OF9

Distance to Nearest
Busy Road (DistRd)

The distance from the AA center to the nearest road with an average daytime traffic rate of at least 1 vehicle/ minute is:

Estimate this traffic rate threshold using your judgment and considering the road width, local
population, distance to densely settled areas, alternate routes, and other factors.

<100 ft.

0

100 to <300 ft.

1

300 to < 0.5 mile.

0

0.5 to <1 miles.

0

1 to 2 miles.

0

>2 miles.

0

Size of Largest Nearby Including the AA's vegetated area, the largest patch or corridor that isperennial cover and is contiguous with vegetation in
Patch of Perennial Cover the AA , occupies:
(SizePerenn)
<.01 acre.

Contiguous - i.e., not separated by roads or channels that create gaps wider than 150 ft
0

Perennial cover - See OF1.

.01 to < 1 acre.

0

1 to <10 acres.

0

10 to <100 acres.

1

Disqualify any patch or corridor of perennial cover where it becomes separated from the AA by a
gap of >150 ft, if the gap is comprised of unvegetated land or if the corridor narrows to less than
150 ft.

100 to <1000 acres.

0

1000 to 10,000 acres.
>10,000 acres.

0

Herbaceous vegetation (perennial grasses, sedges, forbs; not under a woody canopy; not crops).

0

Unshaded shrubland (woody plants shorter than 20 ft).

0

Trees (woody plants taller than 20 ft).

0

None of above.

1

Within a 2-mile radius of the AA center, the percentage of land that has perennial cover is:
Perennial Cover
Percentage (PerCovPct)
<5% of the land.

0

5 to <20% of the land.

0

20 to <60% of the land.

1

60 to 90% of the land.

0

>90% of the land.

0

Within a 2-mile radius of the AA center, the cumulative amount of forest (regardless of forest patch sizes, and including any
in the AA) is:
<5% of the circle.

1

5 to <20%.

0

20 to <50%.

0

50 to 80%.

0

>80%.

0

OF11 Herbaceous Open Land Within a 2-mile radius of the AA center, the amount of herbaceous openland in flat terrain is:
Percentage (OpenLpct)
<5% of the land.

[AM,SBM,PD,POL,Sens,STR]

0

Select EACH of the vegetation types below that comprise more than 10% of the AAAND less than
Wetland Type Local
Uniqueness (UniqPatch) 10% of a 0.5 mile radius around the AA. (See Column E).

OF10 Forest Percentage
(ForestPct)

[AM,SBM,PD,PUv,STR]

This is a 2-part question: (1) if no vegetation class comprises more than 10% of the AA, answer
"none of the above." (2) If a vegetation class does comprise more than 10%, determine if that
vegetation class also comprises less than 10% of a 0.5 mile buffer (~50 acres).
[INVv,AMv,WBFv,WBNv,SBMv,PDv,POLv,Sens]

Perennial cover - is vegetation that includes wooded areas, native prairies, sagebrush, vegetated
wetlands, as well as relatively unmanaged commercial lands in which the ground is disturbed less
than annually, such as hayfields, lightly grazed pastures, timber harvest areas, and rangeland.
It does not include water, row crops (e.g., vegetable, orchards, Christmas tree farms), lawns,
residential areas, golf courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel
or dirt roads.
[FA,AM,SBM,POL,Sens,STR]
PerennAll
Forested patch - is a land cover patch that currently has >70% cover of woody plants taller than
20 ft. May be in a plantation.

0

5 to <20%.

1

20 to <50%.

0

50 to 80%.

0

>80%.

0

[FA,SBM,STR]

Herbaceous openland - can include both perennial and non-perennial cover. For example, it can
include pasture, herbaceous wetland, meadow, prairie, ryegrass fields, row crops, herbaceous
rangeland, golf courses, grassed airports, and hayfields.
Do not include open water of lakes, ponds, or rivers; or unvegetated surfaces; or areas with woody
vegetation.
Flat terrain - means slope of less than 5%.
[WBF,WBN,POL]

OF12 Landscape Wetland
Connectivity
(ConnScapeW)

OF13 Local Wetland
Connectivity
(ConnLocalW)

OF14 Wetland Number &
Diversity Uniqueness
(HUCbest)

OF15 Landscape Functional
Deficit (GISscore)

OF16 Conservation
Designations of the AA
or Local Area
(ConDesig)

Within a 2-mile radius of the AA center:

Corridor - is simply an elongated patch of perennial cover that is not narrower than 150 ft at any
point.

There are NO other wetlands.

0

There are other wetlands (or a wetland), but NONE are connected to the AA by acorridor of perennial vegetation. The
corridor must be at least 150 ft wide along its entire length and not interrupted by roads withregular traffic.

0

Regular traffic - is at least 1 vehicle per hour during the daytime throughout most of the growing
season. Assess this based on local knowledge, type of road, and proximity to developed areas.

There are other wetlands (or a wetland), and ALL are connected to the AA by the type of corridor described.

0

There are other wetlands (or a wetland), and ONE or MORE (but not all) are connected to the AA by the type of corridor
described.
Within a 0.5 mile radius of the AA center:

1

Perennial - see OF9 for definition.
[WBN,SBM,Sens,STR]

There are NO other wetlands.

0

There are other wetlands (or a wetland), but NONE are connected to the AA by acorridor of perennial vegetation. The
corridor must be at least 150 ft wide along its entire length and not interrupted by roads withregular traffic.

0

Perennial - see OF9 for definition.
IF possible, field verify

There are other wetlands (or a wetland), and ALL are connected to the AA by the type of corridor described.

0

[AM,WBN,SBM,PD,Sens,STR]

There are other wetlands (or a wetland), and ONE or MORE (but not all) are connected to the AA by the type of corridor
described.

1

According to the ORWAP Report, this AA is located in one of the HUCs that are listed as having a large diversity, area, or
number of wetlands relative to the area of the HUC. Select All of the following that are true:

Regular traffic - is at least 1 vehicle per hour during the daytime throughout most of the growing
season. Assess this based on local knowledge, type of road, and proximity to developed areas.

In the ORWAP Report, under the Watershed Information section and the HUC Best table, look at
the columns "Is HUC Best?" and "Greatest Criteria Met."

Yes, for the HUC8 watershed

0

Yes, for the HUC10 watershed

0

Yes, for the HUC12 watershed

0

None of above.

1

Data are inadequate (NWI mapping not completed in HUC).

0

In the ORWAP Report, find the AA's 12-digit HUC code. Then, find that HUC code in the FuncDeficit worksheet in the
accompanying Supp_Info file. Select All functions below that have a notation for that HUC code.
Water storage (WS)

0

Sediment retention (SR)

0

Nutrient transformation (NT)

0

Thermoregulation (WC)

0

Aquatic invertebrate habitat (INV)

0

Amphibian habitat (AM)

0

Fish habitat (FH)

0

Waterbird habitat (WB)

0

None of above.

1

No data.

0

[AM,WBF,WBN,SBM,Sens]

In the ORWAP Report, under the Watershed Information section, find the HUC 12 code.These are
HUCs in which a relatively small number, or proportional area, of the wetlands are likely to be
performing the named function, thus adding value to those that are. In theSupp_Info file, open the
FuncDeficit worksheet and find the 12-digit HUC code.
See Technical Supplement for explanation of how the FuncDeficit was calculated.
[WSv,WCv,SRv,PRv,NRv,INVv,FAv,AMv,WBNv]

In the ORWAP Map Viewer, use the applicable layers.

On the ORWAP Map Viewer, use the layers indicated below to answer. Select All of the following that are true:
The AA is within or connected to a stream or other water body and this stream or water body has been designated as ESH
within 0.5 miles of the AA, according to the Essential Salmonid Habitat (ESH) layer.

1

The AA is within or contiguous to a designated Wetland Priority Area, according to the map layer of that name.

1

The AA is within an Important Bird Area (IBA), as officially designated, according to the map layer of that name.

1

None of above.

0

Include areas not shown as ESH, if ODFW has confirmed they qualify as ESH.
[WCv, FA, FAv]
The Wetland Priority Area is officially designated as such by ODFW (Oregon Wildlife Conservation
Strategy), The Wetlands Conservancy, and/or the Oregon Natural Heritage Program. [PU]
[WBFv, WBNv]

OF17 Non-anadromous Fish According to the ORWAP Report, the score for occurrences of rare non-anadromous fish species in the vicinity of this AA is:
Species of Conservation
Concern (RareFR)
High (≥ 0.75 for maximum score, or ≥ 0.90 for this group's sum score), or there is a recent (within 5 years) onsite observation
of any of these species by a qualified observer under conditions similar to what now occur.
Intermediate (i.e., not as described above or below).
Low (≤ 0.33 for both the maximum score this group's sum score, but not 0 for both).
Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.
OF18 Amphibian or Reptile of According to the ORWAP Report, the score for occurrences of rare amphibian or reptile species in the vicinity of this AA is:
Conservation Concern
(AmphRare)
High (≥ 0.60 for maximum score, or >0.90 for sum score), or there is a recent onsite observation of any of these species by a
qualified observer under conditions similar to what now occur.
Intermediate (i.e., not as described above or below).
Low (≤ 0.21 for maximum score AND <0.15 for sum score, but not 0 for both).
Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.
OF19 Feeding (Non-breeding) According to the ORWAP Report, the score for occurrences of rare non-breeding (feeding) waterbird species in the vicinity
of this AA is:
Waterbird Species of
Conservation Concern High (≥ 0.33 for maximum score, or there is a recent onsite observation of any of these species by a qualified observer under
(RareWBF)
conditions similar to what now occur.

1
0
0

0
1
0
0

0
0

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.
According to the ORWAP Report, the score for occurrences of rare nesting waterbird species in the vicinity of this AA is:

1

0
0

Low (≤ 0.09 for maximum score and for sum score, but not 0 for both).

0

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species during breeding
season by a qualified observer under conditions similar to what now occur.
According to the ORWAP Report, the score for occurrences of rare songbird, raptor, or mammal species in the vicinity of this
AA is:

1

High (≥ 0.60 for maximum score, or >1.13 for sum score), or there is a recent onsite observation of any of these species by a
qualified observer under conditions similar to what now occur.
Intermediate (i.e., not as described above or below).

0
1

Low (≤ 0.09 for maximum score AND <0.13 for sum score, but not 0 for both).

0

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.
OF22 Invertebrate Species of According to the ORWAP Report, the score for occurrences of rare invertebrate species in the vicinity of this AA is:
Conservation Concern
High (≥ 0.75 for maximum score, or for this group's sum score), or there is a recent onsite observation of any of these
(RareInvert)
species by a qualified observer under conditions similar to what now occur.
Low (< 0.75 for maximum score AND for this group's sum score, but not 0 for both).
Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.

Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.
Species include: Black salamander, California slender salamander, Cope's giant salamander,
Rocky Mountain tailed frog, Woodhouse's toad, Foothill yellow-legged frog, Northern leopard frog,
Oregon spotted frog, Columbia spotted frog.
[AMv]
This question may need to revised after the field visit.
Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.

Low (< 0.33 for maximum score and for sum score, but not 0 for both).

OF20 Nesting Waterbird
Species of Conservation
Concern (RareWBN)
High (≥ 0.60 for maximum score, or ≥1.00 for this group's sum score), or there is a recent breeding-season observation of
any of these species onsite by a qualified observer under conditions similar to what now occur.
Intermediate (i.e., not as described above or below).

OF21 Songbird, Raptor,
Mammal Species of
Conservation Concern
(RareSBM)

0

Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.
Species include Miller Lake lamprey, Goose Lake lamprey, Pit sculpin, Lahontan cutthroat trout,
Inland Columbia Basin redband trout, Steelhead (Snake River Basin ESU), Alvord chub, Goose
Lake tui chub, Borax Lake chub, Lahontan redside, Oregon chub, Goose Lake sucker, Tahoe
sucker, Warner sucker, Shortnose sucker, Lost River sucker. Note that for some of these species,
only specific geographic populations are designated.
[FRv]
This question may need to revised after the field visit.

Non-breeding - mainly refers to waterbird feeding during migration and winter. California brown
pelican, Aleutian cackling goose, Dusky Canada goose
[WBFv]
This question may need to revised after the field visit.
Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.
Species include: Horned grebe, Red-necked grebe, Western grebe, Clark's grebe, American white
pelican, Least bittern, Snowy egret, Trumpeter swan, White-faced ibis, Harlequin duck, Bufflehead,
Yellow rail, Western snowy plover, Upland sandpiper, Franklin's gull, Marbled murrelet.
[WBNv]
This question may need to revised after the field visit.

0

Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.
Species include: Bald eagle, American peregrine falcon, Arctic peregrine falcon, Greater sagegrouse, Columbian sharp-tailed grouse, Yellow-billed cuckoo, Northern spotted owl, Short-eared
owl, Black swift, Lewis's woodpecker, Purple martin, Northern waterthrush, Bobolink, Tricolored
blackbird, Fringed myotis, Spotted bat, Townsend's big-eared bat, Pallid bat, Northern sea lion,
Fisher, Sea otter, Canada lynx, Columbian white-tailed deer. [SBMv]
This question may need to revised after the field visit.

0

Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.
See the Supp_Info file's RareAnimals worksheet for list of species addressed by this question.

0
1

[INVv]
This question may need to revised after the field visit.

OF23 Plant Species of
Conservation Concern
(RarePspp)

OF24 River Proximity
(RiverProx)
OF25 Floodable Property
(FloodProp)

According to the ORWAP Report, the score for occurrences of rare wetland-indicator plant species in the vicinity of this AA
is:
High (≥ 0.75 for maximum score, or > 4.00 for sum score), or there is a recent onsite observation of any of these species by
a qualified observer under conditions similar to what now occur.
Intermediate (i.e., not as described above or below).

1

Low (≤ 0.12 for maximum score AND < 0.20 for sum score, but not 0 for both).

0

Zero for both this group's maximum and its sum score, and no recent onsite observation of these species by a qualified
observer under conditions similar to what now occur.
There is a nontidal river within 1 mile and it is adjacent to, OR downslope from, the AA (connected or not).
Enter 1, if true. If not, SKIP to OF27.

0

OF27 Hydrologic Landscape
(Arid)

OF28 Input Water Recognized Quality
Issues (WQin)

0

0

Floodplain boundaries within 1 mile downslope or downriver from the AA have not been mapped.
Enter 1 and SKIP TO OF27.
Floodplain boundaries within 1 mile downslope from the AA have been mapped BUT there is neither infrastructure norrow
crops vulnerable to river flooding located within the floodplain and within that distance.
Enter 1 and SKIP TO OF27.
Floodplain boundaries have been mapped AND infrastructure orrow crops are present within 1 mile downslope or downriver
and those are not protected from 100-year floods, but actual damage has not been documented.

0

0

[WSv]
Supplement with field observations at multiple seasons if possible.

0

0

Row crops (during some years).

0

According to the ORWAP Report, the wetland is in a hydrologic landscape unit classified as:

Row crops - do not include pasture or other perennial cover.
On the ORWAP Map Viewer, use the 100-year floodplain layer.
[WSv]
In the ORWAP Report, under the Location Information table, find the Hydrologic Landscape Class.

Arid.

0

Semi-arid.

0

Dry.

0

Moist.

0

Wet.

1

Very Wet.

0

According to ORWAP Map Viewer's Water Quality Streams layer and Water Quality Lakes layers, ALL of the following are
true: (a) within 1 mile upstream from the AA edge, a water body or stream reach is labeled as being 303d, Water Quality
Limited (categories 3B-5); Potential Concer; or TMDL Approved AND (b) the problem concerns one or more of the
parameters listed below. Select All that apply.
0

Phosphorus, chlorophyll-a, or algae.

1

Nitrates, ammonia, chlorophyll-a, or algae.

0

Petrochemicals, heavy metals (iron, manganese, lead, zinc, etc.), other toxins.

1

Temperature or dissolved oxygen.

0

None of above, or no data. If true, enter 1 and SKIP to OF30.

0

Never (or less than annually).

River - as used here is a channel wider than 50 ft between its banks.
NearRiver
In the ORWAP Map Viewer, use the Rivers and Streams layer and the Headtidelayer (under Water
Source & Quality).[WSv]

0

Buildings, roads, bridges.

OF29 Duration of Connection The upstream problem area mentioned above (OF28) has a surface water connection to the AA:
Beween Problem Area &
For 9 or more continuous months annually.
the AA (ConnecUp)
Intermittently (at least once annually, but for less than 9 months continually).

[PDv,POLv]
This question may need to revised after the field visit.

In the ORWAP Map Viewer, use the 100-year floodplain layer [not available for all parts of
Oregon]. Also, the Seasonal Nontidal Wetland layer (under Wetlands) may indicate some
floodplain areas.

The greatest financial damage in the floodplain is (or would be) to:

Total suspended solids (TSS), sedimentation, or turbidity.

See the Supp_Info's RareWetPlants worksheet for list of species addressed by this question.

Row crops - do not include pasture or other perennial cover.

Select ONE of the below:

Damage to infrastructure or row crops from river flooding has been documented within that distance.
OF26 Type of Flood Damage
(DamageType)

Use ORWAP Report 's Rare Species Scores max and sum scores. See Supp_Info file for a list of
species.

0
1
0

[AM,WBNv,SBMv,Sens]

In the ORWAP Map Viewer, open the Water Quality Streams layer and the Water Quality Lakes
layer (under Water Source & Quality). Use the Point Identy tool to determine the reason for the
listings.
You may also obtain this information online at DEQ's web at
http://deq12.deq.state.or.us/lasar2/default.aspx.
If the AA receives both inflow and outflow from river flooding, consider the polluted water to be
both "upstream" and "downstream".
[SRv,PRv,NRv,INV,FA,FR,AM,WBF,WBN,STR]
This may need to be verified in the field.
In the ORWAP Map Viewer, use the Rivers & Streams layer and the Persistent, Seasonal, or
Saturated nontidal layers (under Wetlands) to determine duration of surface water connection.
[SRv,PRv,NRv,INV,FA,FR,AM,WBF,WBN,STR]
This may need to be determined or verified in the field.

NoDataWQup

OF30 Downslope Water
Quality Issues
(ContamDown)

OF31 Duration of Connection
Beween AA & Water
Quality Problem Area
(ConnDown)

OF32 Drinking Water Source
(DEQ) (DWsource)

OF33 Groundwater Risk
Designations (GWrisk)

OF34 Relative Elevation in
Watershed (Elev)

According to ORWAP Map Viewer's Water Quality Streams layer and Water Quality Lake map layer, ALL of the following are
true: (a) within 1 mile downhill or downstream from the AA's edge, a water body is labeled as being 303d, Water Quality
Limited (categories 3B-5); Potential Concern; or TMDL Approved AND (b) the problem concerns one or more of the
parameters listed below. Select All that apply.
Total suspended solids (TSS), sedimentation, or turbidity.

0

Phosphorus, chlorophyll-a, or algae.

1

Nitrates, ammonia, chlorophyll-a, or algae.

1

Petrochemicals, heavy metals (iron, manganese, lead, zinc, etc.), other toxins.

1

Temperature or dissolved oxygen.

0

None of above, or no data. Enter 1 and SKIP to OF32.

0

The connection between the downstream problem area mentioned above (OF30) and the AA:
Is a stream or water body that connects these areas for 9 or more continuous months annually.

0

Is a stream or water body that connects these areas intermittently (at least once annually, but for less than 9 months
continually).
Is a probable groundwater connection, or connection via direct runoff only (no channel connection).

1
0

Never exists (a topographic ridge probably prevents all the AA's runoff and groundwater from reaching the problem area).

0

According to ORWAP Map Viewer's Surface Water Drinking Source Water Areas layer and the Ground Water Drinking
Source Water Areas layer, the AA is within:

[WCv,SRv,PRv,NRv,FA]

NoDataWQdo
In the ORWAP Map Viewer, use the Rivers & Streams layer and the Persistent, Seasonal, or
Saturated nontidal layers (under Wetlands) to determine duration of surface water connection.
[WCv,SRv,PRv,NRv,FA]
This may need to be determined or verified in the field.

In the ORWAP Map Viewer, the water source layers are under Water Source & Quality.

The source area for a surface-water drinking water (DW) source.

0

The source area for a groundwater drinking water source.

0

Neither of above.

1

Based on maps in the ORWAP Manual, Appendix A, the AA is: Select All that apply

[NRv]

See the ORWAP Manual, Appendix A, OF33 on pages 45 - 47

Within a designated Groundwater Management Area (ODEQ).

0

Within a designated Sole Source Aquifer area (EPA): the North Florence Dunal Aquifer.

0

Neither of above.

1

In the ORWAP Map Viewer, based on the Hydrologic Boundaries 4th Level (HUC 8) layer (under Watersheds), determine if
the AA is:
(See Column E)
In the upper one-third of its watershed.

0

In the middle one-third of its watershed.

1

In the lower one-third of its watershed.

0

OF35 Runoff Contributing Area Delimit the wetland's Runoff Contributing Area (RCA) using a topographic base map. The area of the AA's wetland is:
(RCA) - Wetland as % of
(WetPctRCA)
<1% of its RCA.

OF36 Unvegetated % in the
RCA (ImpervRCA)

In the ORWAP Map Viewer open the Water Quality Streams layer and the Water Quality Lakes
layer (under Water Source & Quality). Use the Point Identy tool to determine the reason for the
listings.

W

[NRv]

1) Consider which end of the HUC is the bottom. Where streams join, the “V” that they form on
the map points towards the bottom of the HUC.
2) If the AA is closer to the HUC's outlet than to its upper end, and is closer to the river or large
stream that exits at the bottom of the HUC than it is to the boundary (margin) of the HUC, then
check "lower 1/3” If not near that river, check "middle 1/3".
3) If the AA is not in a 100-yr floodplain, is closer to the HUC upper end than to its outlet, and is
closer to the boundary (margin) of the HUC than to the river or large stream that exits at the bottom
of the HUC, then check "upper 1/3”
LowerShed
4) For all other conditions, check "middle 1/3". [WCv,SRv,PRv,OE,FA,Sens]

0

See the ORWAP Manual for specific protocol for delimiting the RCA. The RCA includes only the
areas that potentially drain directly to the AA's wetland rather than to channels that flow or flood
into that wetland. Exact precision in drawing the boundary is not required.

1 to <10% of its RCA.

0

[WS,WCv,SR,PR,NR]

10 to 100% of its RCA.

1

Larger than the area of its RCA. Enter 1 and SKIP TO OF39.

0

The proportion of the RCA comprised of buildings, roads, parking lots, exposed bedrock, and other surface that is usually
unvegetated at the time of peak annual runoff is about:

W

See the ORWAP Manual for instructions.

<10%.

0

[WSv,WCv,SRv,PRv,INV,FA,Sens,STR]

10 to 25%.

0

>25%.

1

NoRCA

OF37 Transport From Upslope A relatively large proportion of the precipitation that falls farther upslope in the RCA reaches this wetland quickly as indicated
by the following: (a) RCA slopes are steep, and/or (b) upslope wetlands historically present have been filled or drained
(TransRCA)
extensively, and/or (c) land cover is mostly non-forest, and/or (d) most RCA soils are shallow. This statement is:

OF38 Upslope Soil Erodibility
Risk (ErodeUp)

Mostly true.

1

Somewhat true.

0

Mostly untrue.

0

According to ORWAP Map Viewer's Oregon Soils layer, the erosion hazard rating of the soil within 200 ft away and upslope
of the AA is:
Slight.

1

Moderate.

0

Severe.

0

Very severe.

0

Could not determine.
OF39 Streamflow Contributing Delimit (or visualize, for large river basins) the wetland's Streamflow Contributing Area (SCA) using a topographic base map.
Area (SCA) - Wetland as The area of the AA's wetland is:
% of (WetPctSCA)
<1% of its SCA, or wetland is in the floodplain of a major river.

OF40 Unvegetated % in the
SCA (ImpervSCA)

W

Refer to aerial imagery and/or consult local sources.
See the ORWAP Manual for instructions.
[WSv,SRv,PRv,STR]

See the ORWAP Manual for instructions on how to determine the erosion hazard rating.
[SRv,PRv,STR]

0

W

Wetland lacks tributaries and receives no overbank water. Enter 1 and SKIP to OF41.

0

See the ORWP Manual for specific protocol for delimiting the SCA. The SCA is all upland areas
that drain into streams, rivers, and lakes that feed the AA's wetland either directly or during semiannual floods.
In addition, for wetlands intercepted by a mapped stream, the SCA can be delineated automatically
and its area reported at these USGS web sites:
http://streamstats.usgs.gov/orstreamstats/index.asp
http://water.usgs.gov/osw/streamstats/oregon.html . Enter the coordinates, zoom to scale of
NoSCA1
1:24,000 or finer, click on the stream, and click on Basin Delineation, then BasinChar.
[WS,WCv,SR,PR,NR]
NoSCA

The proportion of the SCA comprised of buildings, roads, parking lots, exposed bedrock, and other surface that is usually
unvegetated at the time of peak annual runoff is about :

W

See the ORWAP Manual for instructions.

<10%.

0

[WCv,SRv,PRv,FA,STR]

10 to 25%.

0

>25%.

1

1

1 to <10% of its SCA.

0

10 to 100% of its SCA.

0

Larger than the area of its SCA. Enter 1 and SKIP TO OF41.

0

Most of the edge between the AA's wetland and upland is (select one):
OF41 Upland Edge Shape
Complexity (EdgeShape)
Linear: a significant proportion of the wetland's upland edge is straight, as in wetlands bounded partly or wholly by dikes or
roads, or the AA is entirely surrounded by water or other wetlands.
Intermediate: Wetland's shape is (a) ovoid, or (b) mildly ragged edge, and/or (c) contains a lesser amount of artificially
straight edge.
Convoluted: Wetland perimeter is many times longer than maximum width of the wetland, with many alcoves and
indentations ("fingers").
OF42 Zoning (Zoning)
According to ORWAP Map Viewer's Oregon Zoning layer, the dominant zoned land use designation for currently
undeveloped parcels upslope from the AA and within 300 ft. of its upland edge is:

W

See ORWAP Manual's illustrations in Figure 3-12 (pg 31)

0

[NR, SBM, Sens]

1
0
See the ORWAP Manual for instructions on how to determine the zoning designation. If
information is not provided, check local zoning maps.

Development (Commercial, Industrial, Urban Residential, etc.), or no undeveloped parcels exist upslope from the AA.

1

Agriculture or Rural Residential.

0

Forest or Open Space, or entirely public lands.

0

Not zoned, or no information.

0

[WSv,WCv,SRv,PRv,INVv,FAv,FRv,AMv,WBFv,WBNv,SBMv,PDv,POLv]

OF43 Growing Degree Days
(GDD)

See the ORWAP Manual for instructions on how to determine the growing degree days category.

According to ORWAP Map Viewer's Growing Degree Days layer, the long term normal Growing Degree Days category at
the approximate location of the AA is:
<256.

0

256 - 1020.

0

1021-1785.

0

1786 - 2550.

0

2551 - 3315.

1

3316 - 4079.

0

> 4079.

0

[WCv,NR,CS,OE,AM,WBN,SBM,Sens]

Date: 3/2/2018

Name: Carissa Shoemaker

Site: CSCC ESC Lowlands Remediation

Tidal Data
Form T
ORWAP V 3.1

Conduct an assessment only after reading the accompanying Manual and explanations in column E below.
For each affirmative answer, change the 0 in the "Data" column to a "1". Answer all items except
where directed to skip to others. Questions whose cells in "Data" column have a "W" MUST be answered
only for the ENTIRE wetland and bordering waters.

For a list of functions to which each question pertains, see bracketed codes in column E. Codes for functions and their
benefits are: WS= Water Storage, WC= Water Cooling, SR= Sediment Retention, PR= Phosphorus Retention, NR=
Nitrate Removal, CS= Carbon Sequestration, OE= Organic Export, INV= Invertebrates, FA= Anadromous Fish, FR=
Resident Fish, AM= Amphibians, WBF= Feeding Waterbirds, WBN= Nesting Waterbirds, SBM= Songbirds, Mammals, &
Raptors, POL= Pollinators, PH= Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sens=
Sensitivity, STR= Stressors.

#

T1

T2

T3

T4

Indicators

Condition Choices

Tidal Wetland (TidalT)

This is a tidal wetland (either freshwater or saltwater). Enter 1, if true and continue.

Estuarine Position
(EstPosT)

The AA's relative position in the estuary is:

Salinity (SalinT)

Lower 1/3 (often on a bay and distant from the head-of-tide of a major river; includes most saline tidal wetlands).

Data

Explanations, Definitions (Column E)

1

Tidal wetland - a wetland that receives tidal water at least once during a normal year, regardless of salinity,
and dominated by emergent or woody vegetation. Tidal flooding occurs on a 6-hour cycle DURING THE TIME
it is flooded by tide, which may be as infreuent as once per year. If NWI map shows the wetland with a code
beginning with E (for estuarine), assume the wetland to be tidal. However, some wetlands lacking that code are
also tidal.

0

Mid 1/3.

0

Upper 1/3 (near the head-of-tide of a major river; includes most brackish and fresh tidal wetlands).

1

[PR,NR,CS,OE,PD]
Saline or brackish conditions are commonly indicated by a prevalence of particular plant species. Consult the
ORWAP_SuppInfo file's P_Salt worksheet.

At high tide during most of the year, the daily salinity in most of the inundated part of the AA is:
Saline (>25 ppt salinity, undiluted seawater).

0

Moderately saline (5 to 25 ppt salinity).

0

Brackish (0.5 to <5 ppt salinity, "oligohaline").

0

Fresh (<0.5 ppt salinity).

0

Unknown.

1

Low Marsh (LowMarshT) The percent of the vegetated part of the AA that is"low marsh" (covered by tidal water for part of almost every day) is:
None, or <1%.

1

1 to <10%.

0

10 to <25%.

0

25 <50%.

0

50 to <75%.

0

75 to 90%.

0

>90%.

0

Width of Vegetated Zone At average daily HIGH tide condition, the width of the vegetated wetland that separates adjoining uplands (if any) from subtidal
at Daily High Tide
water within or adjoining the AA, is predominantly:
(WidthHiT)
<5 ft, or no vegetation between upland and subtidal water.

For head-of-tide, review the ORWAP Map Viewer 's Headtide (2007) layer (under Water Source & Quality) or
check with local sources.

Also refer to Estuary Salinity maps (see link in ORWAP Map Viewer report under the Location Information
table), or DSLl's ORWAP web site, or obtain salinity data from the ODEQ LASAR web site or local sources.
However, salinity in estuaries can vary tremendously depending on river discharge and other factors.
[SR,PR,NR,CS,OE,SBM,PD]
Include any natural channels within the marsh that are inundated at least once daily by tide.
For plant indicator species, see file ORWAP_SuppInfo file's worksheet P_LowTidal.
[SR,PR,CS,OE,INV,FA,WBF,SBM,PD,POL]

Vegetated wetland in this case does not include underwater or floating-leaved plants ( i.e., aquatic bed).
1

5 to <30 ft.

0

30 to <50 ft.

0

50 to <100 ft.

0

100 to 300 ft.

0

> 300 ft.

0

Measure the width perpendicular to the open water part.
For most sites larger than 5 hectares and with persistent water, measure the width using aerial imagery rather
than estimating in the field.
[SR,PR,NR,CS,OE,FA,SBM,PD,POL]

For guidance and detailed descriptions of how Excel
calculates the numbers in the Scores worksheet, see
the Technical Supplement and Appendix B of the
Manual. For a documented rationale for each indicator,
open each of the worksheet tabs at the bottom (one for
each function or value) and see column H.

Comments

T5

T6

T7

T8

T9

T10

Width of Vegetated Zone At average daily LOW tide condition, the width of the vegetated wetland that separates adjoining uplands (if any) from subtidal
water within or adjoining the AA, is predominantly:
at Daily Low Tide
(WidthLoT)
<5 ft, or no vegetation between upland and subtidal water.

Internal Gradient
(GradientT)

Outflow Duration
(OutDuraT)

Outflow Confinement
(ConstricT)

Blind Channels - total
length and branching
(BlindChT)

Tidal-Nontidal Hydroconnectivity (TnonT)

[SR,PR,NR,CS,OE,FA,WBF,Sens]
1

5 to <30 ft.

0

30 to <50 ft.

0

50 to <100 ft.

0

100 to 300 ft.

0

> 300 ft.

0

Within the AA, the gradient from the upland boundary (or part closest to it) and the lowest point in the AA is:
<2% (internal flow is absent or barely detectable; basically flat).

0

2 to <5%.

1

5 to 10%.

0

>10%.

0

The most durable surface water connection (outlet channel, ditch, tidegate, pipe, overbank water exchange) between the AA and
marine waters, which allows fish passage, is:

W

Estimate as the elevation difference between the inlet and outlet (if any) divided by the distance between them,
or the difference between the highest and lowest points in the wetland divided by the distance between them.
[OE]

A larger difference in elevation between the wetland-upland boundary and the bottom of the wetland outlet (if
any) indicates shorter outflow duration.

Regular (nearly all of the daily high tides, >9 months/year).

0

Seasonal (14 days to 9 months/year, not necessarily consecutive, at least monthly).

1

Temporary (mainly during "king tide", "spring tide", or peak discharge flow in an associated river; <14 days per year, not
necessarily consecutive).
No tidal connection allows fish passage between marine waters and the AA.

0
0

The connection need not occur during the growing season.
[OE,FA]

In the places where tidal water exits the AA after an average daily high tide, it is:

W

Impeded means causing a delay or reduction in water velocity or volume.

Impeded partially by a pipe, culvert, narrowly breached dike, berm, beaver dam, or other obstruction (other than natural
topography).

0

[OE]

Not impeded by anything other than (possibly) natural topography.

1

Exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet.

0

Within the intertidal part of the AA, the approximate density of tidal channels that remain wetted during low tide on most days of the
year (i.e., MLLW) is:

MLLW - mean lower low water

<100 linear ft per acre, or none, or all have been artificially straightened.

0

100-1000 linear ft per acre, and most tidal channels are unbranched.

1

100-1000 linear ft per acre, and most tidal channels are branched.

0

>1000 linear ft per acre and most tidal channels are unbranched.

0

>1000 linear ft per acre and most tidal channels are branched.

0

This tidal wetland is : Select first one that applies.
Adjacent to a nontidal palustrine wetland that contains surface water at least seasonally. Anadromous fish can access both
wetlands during spring. Mostly not separated by a dike or other barrier.
Adjacent to a nontidal palustrine wetland that contains surface water at least seasonally. Anadromous fish can access both
wetlands during spring. Mostly separated by a dike, road, or other partial barrier.
Adjacent to a nontidal palustrine wetland that contains surface water at least seasonally. Anadromous fishcannot access both
wetlands during spring.
Not adjacent to a nontidal palustrine wetland that contains surface water. Has a freshwater tributary that allows fish passage
during the springtime to a nontidal wetland < 1 mile upstream.
Not adjacent to a nontidal palustrine wetland that contains surface water. Has a freshwater tributary that allows fish passage
during the springtime to a nontidal wetland > 1 mile upstream.
Not adjacent to a nontidal palustrine wetland that contains surface water. Lacks a freshwater tributary that provides fish access to
an upstream wetland that contains surface water at least seasonally.

Do not rely only on topographic maps or NWI maps to show this; inspect while in field if possible, and ask
landowner. The durations given are only approximate and are for a "normal" year.

[OE,INV,FA,WBF,PD]

Palustrine does not include a river or lake.
0
0
0
0
0
1

[OE,INV,FA,WBF,SBM,PD]

T11

T12

Gradient of nontidal Input The gradient of the largest nontidal freshwater input tributary or ditch, averaged 150 f. from where it enters the AA, is:
Channel (SlopeInChanT)
<1%.

Waves (WavesT)

1 to <3%

1

3 to 6%

0

>6%

0

Which of the following is MOST true:
Wind or boats frequently generate waves of >1 ft. near the AA, those waves are intercepted by the wetland, and structures behind
the AA are protected from wave erosion.
Wind or boats frequently generate waves of >1 ft. near the AA, those waves are intercepted by the wetland, but there are no
structures behind the wetland.
Neither wind nor boats frequently generate waves of >1 f.t near the AA.

T13

T14

T15

T16

T17

T18

[OE]
0

0
0

None, or <100 sq. ft.

1

100 to <1000 sq. ft. within AA.

0

1000 to 10,000 sq. ft. within AA.

0

>10,000 sq. ft within AA.

0

Select only the first statement that is true:
Non-native invertebrates (e.g., New Zealand mudsnail, mitten crab, rusty crayfish, oyster drill) are known to be present in the AA or
in connected waters within 300 ft.
A regularly-used boat dock is present within or contiguous to the AA.

Vegetation Forms
Significantly Present
(VegformsT)

Vegetation FormPredominant

0

0
1

0

[OE,FA]
0

5 to <25%.

0

25 to <50%.

1

50 to 95%.

0

>95%.

0
[OE,INV,FA]
0

5 to <25%.

0

25 to <50%.

1

50 to 95%.

0

>95%.

0

The living vegetation forms that comprise >5% of the AA's vegetative cover in late summer is: Select all that appy.

[CS,OE,WBF,SBM,Sens]

Macroalgae (seaweed).

0

Eelgrass.

0

Graminoids (other than eelgrass).

1

Forbs.

0

Shrubs and/or trees.

1

The living vegetation form that occupies the largest part of the AA's vegetative cover in late summer is:

[WBF]
[INV]

None of the above.

Overhanging Vegetation At average daily low tide, the percentage of the AA's water surface that is overhung by vegetation within the AA is:
at Low Tide (ShadeLoT)
<5%, or no water remains in the AA at low tide.

Shorebird habitat areas must have (a) grasses shorter than 6 inches or a mudflat, AND (b) soils that either
are saturated or covered with <2 inches of water, AND (c) no detectable surrounding slope (e.g., not the bottom
of an incised dry channel), AND (d) not shaded by shrubs or trees.
This addresses needs of most migratory sandpipers, plovers, curlews, and godwits.

0

A regularly-used boat dock is not within the AA, but there is one within 300 ft of the AA and there is a persistent or tidal surface
connection between the dock and the AA.
Large ships that empty ballast water are regularly present in nearby contiguous waters.
Overhanging Vegetation At average daily high tide, the percentage of the AA's water surface that is overhung by vegetation within the AA is:
at High Tide (ShadeHiT)
<5%, or no water is present in the AA at average daily high tide.

[SR,PR,OE]

1

Shorebird Feeding Area The extent of mudflats or shortgrass meadows within the AA that meet the definition ofshorebird habitat (column E) for at least 3
months during the period of late summer through the following May is:
(ShorebdT)

Waterborne Pests
(AqPestT)

Erosive wave conditions often occur where adjoining open water has a fetch (uninterrupted distance) of greater
than approximately 1 mile in the direction of the strongest and most frequent wind.

[CS,OE]

(VegFormDomT)

T19

T20

T21

Macroalgae (seaweed).

0

Eelgrass.

0

Graminoids (other than eelgrass).

1

Forbs.

0

Shrubs and/or trees.

0

From the above list, the number of macrophyte groups that comprise >5% of the vegetated area in the specified zone during late
Vegetation Form
Diversity (VegFormDivT) summer is:

Species Dominance
(VegSpDomT)

one.

0

2 or 3.

1

>3.

0

Within the form identified as the predominant macrophyte, the 2 most common native species together comprise:
1

20 to <40% of the AA's vegetated area.

0

40 to <60% of the AA's vegetated area.

0

60 to 80% of the AA's vegetated area.

0

>80% of the AA's vegetated area (monotypic or nearly so).

0

Emergent Plants -- Area For the wetland as a whole, emergent plants cumulatively occupy an annual maximum of:
(EmAreaT)
<0.01 acre (< 400 sq.ft) or none.
0.10 to <0.50 acres (21,340 sq. ft).
0.50 to <1 acres.
1 to <5 acres.
5 to <50 acres.
50 to <640 acres (1 sq. mi).
640 to <1000 acres .
1000 to 2500 acres.
>2500 acres (>4 sq.mi).

T24

Forb Cover (ForbT)

[INV,SBM,PD,POL,Sens]

<20% of the AA's vegetated area (most species-rich, no dominants or co-dominants).

0.01 to <0.10 acres (3,920 sq. ft).

T22

[INV,PD]

W
0
0
0
0
1
0
0
0
0
0

Within parts of the AA that have herbaceous cover (excluding SAV), the areal cover offorbs reaches an annual maximum of:

[WBF,SBM,PD]

Tidal wetland forbs include Salicornia spp., Grindelia spp., and other flowering plants.

<5% of the herbaceous part of the AA.

1

5 to <25% of the herbaceous part of the AA.

0

25 to <50% of the herbaceous part of the AA.

0

50 to 95% of the herbaceous part of the AA.

0

>95% of the herbaceous part of the AA.

0

Invasive or Non-native - The maximum annual areal cover of herbaceous plants is:
% of Herbaceous Area
Mostly (>50% cover) non-native species AND >10% of the herbaceous cover is invasive species.
(InvasT)
Mostly (>50% cover) non-native species AND <10% of the herbaceous cover is invasive species.

Emergent - erect herbaceous or woody plants whose roots and/or foliage are inundated by tide at least once
daily, on the average. If in multiple small patches are separated by less than 150 ft, they may be combined
when evaluating this question.

1
0

Mostly (50-80% cover) native species.

0

Overwhelmingly (>80% cover) native species.

0

[POL]

Among the more common invaders in or near tidal wetlands of the Oregon Coast are creeping bentgrass
(Agrostis stolonifera ), reed canarygrass (Phalaris arundinacea ), brass-buttons (Cotula coronopifolia ), and
Japanese eelgrass (Zostera japonica ) (Adamus 2005, Weilhoefer et al. 2013).
In the ORWAP_SuppInfo file, see P_Invas worksheet for full list of Oregon invasives and see P_Exo for nonnative species list.
[PD,Sens,EC]

T25

T26

Driftwood (DriftwoodT)

Large Woody Debris
(LwdT)

[INV,SBM]

The extent of driftwood on the land surface is:
None or little.

1

Intermediate (~ 1 piece/200 ft. of shoreline, or >1,000 square feet).

0

High (>1 piece/100 ft. of shoreline, or >1,000 square feet ).

0

Within the part of the AA and its internal channels that remain underwater during daily low tide, the extent of fish cover provided at
that time by partly submerged vegetation, inchannel pools, incised banks, and pieces of wood (thicker than 6 inches and longer
than 4 feet, or smaller pieces in dense accumulations) is:
None or few.

[INV,FA]

1

Intermediate.

0

Many (>1 piece per 5 acres or per 10 channel widths).

0

Note for the next four questions: If the AA lacks an upland edge, evaluate based on the AA'sentire perimeter, and moving outward into whatever areas are
adjacent. In many situations, these questions are best answered by measuring from aerial images and/or topographic maps.
T27

T28

Upland Perennial Cover - The percentage of the AA's edge (perimeter) that is comprised of a band of upland perennial cover wider than 10 ft and taller than
% of AA's Edge
6 inches during most of the growing season is:
(PerimPctPerT)
<5%.

0

25 to <50%.

0

50 to <75%.

0

75 to 95%.

1

>95%.

0

Upland Perennial Cover - Along the greatest portion of the AA's upland edge, the width (not necessarily the maximum width) of perennial cover taller than 6
Width (Buffer)
inches during most of the growing season and extending upslope from the AA until mostly shorter or non-perennial cover is
(BuffWidthT)
reached is:

T30

Type of Non-Perennial
Cover in Buffer
(ImpervBufft)

Slope from Disturbed
Lands (SlopeBufft)

It does not include water, row crops (vegetable, orchards, Christmas tree farms), residential areas, golf
courses, recreational fields, pavement, bare soil, rock, bare sand, or gravel or dirt roads.
[FA,SBM,PD]

[FA,SBM,PD]

< 5 ft, or none.

0

5 to <30 ft.

0

30 to <50 ft.

1

50 to <100 ft.

T29

0

5 to <25%.

Perennial cover is vegetation that includes wooded areas, native prairies, sagebrush, vegetated wetlands, as
well as relatively unmanaged commercial lands in which the ground is disturbed less frequently than annually
such as perennial ryegrass fields, hayfields, lightly grazed pastures, timber harvest areas, and rangeland.

0

100 to 300 ft.

IF #T27 also was answered >95%, enter 1 and SKIP to T30.

0

> 300 ft.

IF #T27 also was answered >95%, enter 1 and SKIP to T30.

0
[FA]

Within 300 ft. upslope of the AA's upland edge, the area that is NOT perennial cover is mostly: Select only ONE
Impervious surface ( e.g., paved road, parking lot, building, exposed rock).

1

Bare pervious surface (e.g., recent clearcut, landslide, unpaved road, dike, dunes).

0

Artificially landscaped or heavily grazed areas, lawn, annual crops.

0

Other type of non-perennial cover.

0
[SRv, PRv, NRv, SEN]

The percent slope of the land between the AA and the most extensive disturbed upslope area (i.e., unvegetated or non-perennial
cover) is mostly:
<1% (flat -- almost no noticeable slope).

0

2-6%.

0

7-10%.

1

11-30%.

0

>30%.

0

T31

T32

T33

T34

T35

T36

Mowing or Grazing
(VegCutT)

There is evidence that grazing by domestic or wild animals -- or mowing (multiple times per year), plowing, herbicides, or
harvesting -- has repeatedly reduced the AA's vegetation cover (plants that normally grows taller than 4 inches) toless than 4"
over the following extent:

Soil Composition
(SoilTexT)

Restored Wetland
(RestoredT)

Cliffs or Banks (Clifft)

[EC]

0% (such activities are absent).

0

1 to <5% of the AA (grazing or the other activities occur but vegetation height effects are mostly unnoticeable).

1

5 to <50%.

0

50 to 95%.

0

>95%.

0

Viewed from 6 inches above the soil surface, the condition in most of the tidal wetland is:
Bare Ground &
Accumulated Plant Litter
Little or no (<5%) bare ground is visible between erect stems or under canopy and there is little or no dead detached plant tissue
(GcoverT)
(thatch) remaining on top of the ground surface and ground surface is extensively blanketed by graminoids with great stem
densities or by plants with ground-hugging foliage.

Ground Irregularity
(GirregT)

Repeatedly means the condition occurred in at least half of the last 10 years.

1

Bare ground includes unvegetated soil, rock, sand, or mud between stems if any. Bare ground that is present
under a tree or shrub canopy should be counted.
Wetlands that are dominated by annual plant species tend to have more extensive areas that are bare during
the early growing season.

Some (5-20%) bare ground or remaining thatch is visible. Herbaceous plants have moderate stem densities and do not closely
hug the ground.
Much (20-50%) bare ground or thatch is visible. Low stem density and/or tall plants with little living ground cover during early
growing season.
Mostly (>50%) bare ground or thatch.

0

Not applicable. Nearly all of the AA remains inundated even at daily low tide.

0

[SR,PR,NR,CS,OE,INV,SBM,Sens]
0
0

In the high marsh (flooded less than daily), the number of small pits, raised mounds, hummocks, boulders, upturned trees, islands,
natural levees, wide soil cracks, and microdepressions is:
Few or none (minimal microtopography; <1% of the area that isn't persistently inundated); e.g., many flat sites having a single
hydroperiod.
Intermediate.

1

Several (extensive micro-topography).

0

0

Microtopography refers mainly to vertical relief of <3 ft and is represented only by inorganic features, except
where plants have created depressions or mounds of soil. Consider the microtopography to be"few or none" if
one could walk easily through most of the AA once any slash and logs are removed.
Consider it to be "several" if one has to constantly look down and check balance.
[PD]
Do not base the texture on soil maps unless the AA is inaccessible. In theORWAP Manual, see protocol (Step
7, pg 33) and chart (Appendix A, pg 52).

Based on at least three pits you dig at points about equidistant across the AA, the composition of the surface layer of the soil (2"
depth) (but excluding the duff layer) is mostly:
Loamy: includes silt, silt loam, loam, sandy loam.

1

Clayey: includes clay, clay loam, silty clay, silty clay loam, sandy clay, sandy clay loam.

0

Organic: includes muck, mucky peat, peat, and mucky mineral soils (blackish or grayish). Exclude live roots unless they are
moss.
Coarse: includes sand, loamy sand, gravel, cobble, stones, boulders, fluvents, fluvaquents, riverwash.

0

Duff is loose organic surface material, e.g., dead plant leaves and stems.
Organic soils are much less common in floodplains.
[PR,CS,INV,PD,Sens]

0

The AA was originally a wetland (tidal or nontidal), was artificially drained for many years (and was not a nontidal wetland during
that time), and has since had its water regime partly or wholly restored or rehabilitated (e.g., by ditch plugs, berms, tile breakage,
non-maintenance).

Consult historical aerial photography, old maps, soil maps, landowners, and/or permit files as available.

Yes, and time of restoration unknown.

0

Yes, and restored within last 3 years.

0

Yes, and restored 3-7 years ago.

0

Yes, and restored more than 7 years ago.

0

No.

1

Unknown if wetland is restored, created, or naturally occurring.

0

Within 300 ft. of the AA, there are elevated terrestrial features such as cliffs, talus slopes, or unarmored banks along nontidal
channels that extend at least 6 ft nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for
nesting or den areas. Enter 1, if true.

0

Also, locations of some restoration wetlands can be found by going to theORWAP Map Viewer's layers under
the Restoration heading. Another potential source is theConservation Registry:
http://or.conservationregistry.org/.
[CS]

[SBM, POL]

T37

T38

Flight Hazards
(FlightHazT)

In the AA or within 300 ft, there is an unsheltered fence, powerline, or public road with traffic at least hourly that is located:
Within 15 ft of the AA's low marsh.

1

Within 15 ft of the AA's high marsh.

0

Neither.

0

Non-consumptive Uses - Select all statements that are true of this AA as it currently exists:
Actual or Potential
Walking is physically possible in >5% of the AA during most of year (e.g., free of deep water and dense shrub thickets).
(RecPotenT)
All or part of the AA (or an area within sight of the AA and within 30 m) would be physically accessible to people in wheelchairs
(e.g., paved and flat).
Maintained roads, parking areas, or foot-trails are within 30 ft of the AA, or the AA can be accessed most of the year by boat.
Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive
tours.

T39

T40

T41

T42

Core Area 1 (VisitNoT)

Core Area 2
(VisitOftenT)

Consumptive Uses
(Provisioning Services)
(UsesT)

Unsheltered fence means open to flying waterfowl on both sides, i.e., not entirely within an area of tall dense
vegetation.
[WBF]

The question assumes access is allowed.
0

[PUv]

0
0
0

The percentage of the AA almost never walked or driven by humans during an average growing season probably comprises:
[Note: If more than half the wetland is visible from areas within 100 ft of the AA, include visits by people to those areas that are
actually walked or driven (not simply viewed from].

Judge this based on proximity to population centers, roads, trails, accessibility of the AA to the public, wetland
size, usual water depth, and physical evidence of human visitation. Exclude visits that are not likely to continue
and/or that are not an annual occurrence (e.g., by construction or monitoring crews).

<5% and no inhabited building is within 300 ft of the AA.

0

<5% and inhabited building is within 300 ft of the AA.

0

5 <50% and no inhabited building is within 300 ft of the AA.

0

5 to <50% and inhabited building is within 300 ft of the AA.

0

50 to 95% with or without inhabited building nearby.

0

>95% of the AA with or without inhabited building nearby.

1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises: [The
Note in the preceding question applies here as well].

[WBF,PD,PUv]

See note above.

<5%.

1

5 to <50%.

0

50 to 95%.

0

>95% of the AA.

0

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select all that apply.
Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms.

0

Waterfowl hunting or furbearer trapping.

0

Fishing.

0

None of the above.

1

Ownership (OwnershipT) Most of the AA is:
Publicly owned (municipal, county, state, federal).

0

Non-profit conservation organization that allows public access to this AA.

0

Other private ownership, including tribal. Enter 1, if true and SKIP to T44.

1

[WBF,PD,PUv]

Evidence of these consumptive uses may consist of direct observation, or presence of physical evidence (e.g.,
recently cut stumps, fishing lures, shell cases), or might be obtained from communication with the land owner
or manager.
[PUv]

An initial indication of ownership can be found on the ORWAP Map Viewer under the Land Ownership layer.
However, it is advisable to ask local sources or use local maps with higher precision.
[PUv]

T43

Special Protected Area
Designation (DesigT)

The AA is part of an area designated as a Bureau of Land Management Area of Critical Environmental Concern (ACEC) or
Outstanding Natural Area (ONA), Federal Research Natural Area (RNA) or Special Interest Area (SIA), or Natural Heritage
Conservation Area (NHCA).

0

[PUv]

T44

Conservation Investment The AA is on private lands and is not a mitigation wetland, but public funds have been spent to preserve, create, restore, or
(ConsInvestT)
enhance functions of the wetland. Enter 1, if true. If unknown, leave 0).

0

Locations of some restoration wetlands can be found on theORWAP Map Viewer under the Restoration
[PUv]
heading. Another potential source is the Conservation Registry: http://or.conservationregistry.org/.

T45

Compensation Wetland The AA is all or part of a compensation site used explicitly to offset impacts elsewhere.
Enter 1, if true. If unknown, leave 0)
(MitWetT)

0

Answer to the best of your knowledge. Sources for information include the property owner, DSL, and/or the
ACOE.
[PUv]

T46

Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are
available to the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark,
(SciUseT)
reference, or status-trends monitoring area. Enter 1, if true. If unknown, leave 0)

T47

Wetland Type of
Conservation Concern
(RareTypeT)

The AA comprises all or part of (a) a wooded tidal wetland (>30% cover of trees and/or shrubs), OR(b) an undiked tidal freshwater
wetland (surface salinity <0.5 ppt during most of spring and summer). Enter 1, if true.

0

[PUv]

1

[PDv]

Date: 3/2/2018

Data Form S. ORWAP Version 3.1.
S1

Name: Carissa Shoemaker

Site: CSCC ESC Lowlands Remediation

NOTE: Do not enter numbers in grayed-out cells.

Data

Aberrant Timing of Water Inputs (AltTiming)
In the "Data" column, place an X next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer
times, more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times).
Control structure that regulates inflow to the AA (including tide gates), or flow regulation in tributaries, or water level in adjoining water body is regulated.
Irrigation runoff or seepage.
Snow storage areas that drain directly to the wetland.
X

Increased pavement and other impervious surface in the CA.
Straightening, ditching, dredging, and/or lining of tributary channels in the CA.
If any items were checked above, then for each row of the table below, you may assign points (3, 2, or 1). However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the
scores in the following rows. To estimate effects, contrast the current condition with the condition, if the checked items never occurred or were no longer present.
Severe (3 pts)

Medium (2 pts)

Mild (1 pt)

Spatial extent within the AA of timing shift.

>95% of AA.

5-95% of AA.

<5% of AA.

3

When most of the timing shift began.

<3 yrs ago.

3-9 yrs ago.

10-100 yrs ago.

1

Shift of weeks.

Shift of days.

Shift of hours or minutes.

0

Became very flashy or controlled.

Intermediate.

Became mildly flashy or controlled.

0

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of
the AA that experiences those.

Input timing now vs. previously.
Flashiness or muting.

Sum=
Final score=
S2

4
0.33

Accelerated Inputs of Nutrients (NutrLoad)
In the "Data" column, place an X next to any item -- occurring in either the AA or its RCA -- that is likely to have accelerated the inputs of nutrients (nitrogen, phosphorus) to the AA.
X

Stormwater or wastewater effluent (including failing septic systems), landfills.
Fertilizers applied to lawns, ag lands, or other areas in the RCA.
Livestock, dogs.
Artificial drainage of upslope lands.

X

Other waterborne human-related nutrient sources within the RCA.
If any items were checked above, then for each row of the table below, you may assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows.
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present.

Usual load of nutrients.
Frequency & duration of input.
AA proximity to main sources (actual or potential).

Severe (3 pts)

Medium (2 pts)

Mild (1 pt)

Large (e.g., feedlots, extensive residential on septic)
or or 303d* for nutrients.

Moderate (e.g., grazing, light residential on septic,
light agriculture).

Limited (e.g., a few animals, lawns, sewered
residential).

2

Frequent and year-round.

Frequent but mostly seasonal.

Infrequent & during high runoff events mainly.

3

0-50 ft.

50-300 ft. or in groundwater.

In other part of contributing area.

2
Sum=

Final score=

1of 3

7
0.78

S3

Accelerated Inputs of Contaminants and/or Salts (ContamIn).
In the "Data" column, place an X next to any item -- occurring in either the AA or its RCA -- that is likely to have accelerated the inputs of contaminants or salts to the AA.
Stormwater or wastewater effluent (including failing septic systems), landfills, snow storage areas.

X

Metals & chemical wastes from mining, shooting ranges, oil/ gas extraction, other sources.

X

Irrigation of lands, especially those with saline soils.
Oil or chemical spills (not just chronic inputs) from nearby roads.

X

Road salt.
Pesticides applied to lawns, ag lands, roadsides, or other areas in the RCA, but excluding spot applications for controlling non-natives in the AA.
Artificial drainage of contaminated or saline soils.
Erosion of contaminated soils.

X

Other contaminant sources within the RCA.

X

If any items were checked above, then for each row of the table below, you may assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the
scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present.

Usual toxicity of most toxic contaminants.
Frequency & duration of input.
AA proximity to main sources (actual or potential).

Severe (3 pts)

Medium (2 pts)

Mild (1 pt)

Industrial effluent or 303d* for toxics.

Wastewater treatment plant, cropland, fossil fuel
extraction, pipeline, power station, managed landfill.

Low density residential or commercial.

3

Frequent and year-round.

Frequent but mostly seasonal.

Infrequent & during high runoff events mainly.

3

0-50 ft.

50-300 ft. or in groundwater.

In other part of contributing area.

3

* See ORWAP Map Viewer for waters designated as 303d; see Oregon DEQ web site for reasons.

Sum=
Final score=

S4

9
1.00

Excessive Sediment Loading from Runoff Contributing Area (SedRCA).
In the "Data" column, place an X next to any item present in the RCA that is likely to have elevated the load of waterborne or windborne sediment reaching the AA from its RCA.
Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.
Erosion from construction, in-channel machinery in the RCA.
Erosion from off-road vehicles in the RCA.
Erosion from livestock or foot traffic in the RCA.
Stormwater or wastewater effluent.

X

Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

X

Accelerated channel downcutting or headcutting of tributaries due to altered land use.
Other human-related disturbances within the RCA.

X

If any items were checked above, then for each row of the table below you may assign points (3, 2, or 1) in the last column that describe the combined maximum effect of those items in increasing the amount or transport of sediment into the AA. To estimate
that, contrast it with the condition if checked items never occurred or were no longer present.

Erosion in RCA.
Recentness of significant soil disturbance in the RCA.
Duration of sediment inputs to the AA.
AA proximity to actual or potential sources.

Severe (3 pts)

Medium (2 pts)

Mild (1 pt)

Extensive evidence, high intensity*.

Potentially (based on high-intensity* land use) or
scattered evidence.

Potentially (based on low-intensity* land use)
with little or no direct evidence.

2

Current & ongoing.

1-12 months ago.

>1 yr ago.

1

Frequent and year-round.

Frequent but mostly seasonal.

Infrequent & mainly during high runoff or severe
wind events.

3

0-50 ft., or farther but on steep erodible slopes.

50-300 ft.

In other part of contributing area.

3
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* High-intensity= plowing, grading, excavation, erosion with or without veg removal; low-intensity= veg removal only with little or no apparent erosion or disturbance of soil or sediment.

Sum=
Final score=

S5

9
0.75

Soil or Sediment Alteration Within the Assessment Area (SoilDisturb).
In the "Data" column, place an X next to any item present in the AA that is likely to have compacted, eroded, or otherwise altered the AA's soil.
Compaction from livestock, machinery, off-road vehicles, or mountain bikes, especially during wetter periods.
Leveling or other grading not to the natural contour.
Tillage, plowing (but excluding disking for enhancement of native plants).
Fill, riprap, other armoring, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil stockpiled or imported from another wetland.
Excavation.

X

Dredging in or adjacent to the AA.
Boat traffic in or adjacent to the AA and sufficient to cause shore erosion or stir bottom sediments.
X

Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.
If any items were checked above, then for each row of the table below you may assign points (3, 2, or 1) in the last column that describe the combined maximum effect of those items in altering the AA's soils. To estimate that, contrast it with the soil condition if
checked items never occurred or were no longer present.

Spatial extent of altered soil.
Recentness of significant soil alteration in AA.
Duration.
Timing of soil alteration.

Severe (3 pts)

Medium (2 pts)

Mild (1 pt)

>95% of AA or >95% of its upland edge (if any).

5-95% of AA or 5-95% of its upland edge (if any).

<5% of AA and <5% of its upland edge (if any).

2

Current & ongoing.

1-12 months ago.

>1 yr ago.

1

Long-lasting, minimal veg recovery.

Long-lasting but mostly revegetated.

Short-term, revegetated, not intense.

1

Frequent and year-round.

Frequent but mostly seasonal.

Infrequent & mainly during scattered events.

1

Sum=
Final score=
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Site Name:

CSCC ESC Lowlands Remediation

Investigator Name:

Carissa Shoemaker

Date of Field Assessment:

43161

Scores will appear below after data are entered in worksheets OF, F, T, and S. See Manual for definitions and descriptions of how scores were computed and
ratings assigned.
Normalized Scores & Ratings for this Assessment Area (AA):
Function Score

Function
Rating

Water Storage & Delay (WS)

0.00

Lower

Sediment Retention & Stabilization (SR)

3.04

Lower

Phosphorus Retention (PR)

4.77

Nitrate Removal & Retention (NR)

Specific Functions or Values:

Rating Break
Proximity

Values Score Values Rating
0.00

Lower

9.63

Higher

Moderate

6.91

Higher

5.87

Moderate

5.48

Moderate

Anadromous Fish Habitat (FA)

3.27

Moderate

10.00

Higher

Resident Fish Habitat (FR)

3.34

Moderate

6.67

Higher

Amphibian & Reptile Habitat (AM)

0.00

Lower

0.00

Lower

Waterbird Nesting Habitat (WBN)

0.00

Lower

0.00

Lower

Waterbird Feeding Habitat (WBF)

3.89

Moderate

10.00

Higher

Aquatic Invertebrate Habitat (INV)

0.64

Lower

5.05

Moderate

Songbird, Raptor, Mammal Habitat (SBM)

10.00

Higher

5.00

Moderate

Water Cooling (WC)

0.00

Lower

0.00

Lower

Native Plant Diversity (PD)

0.00

Lower

0.00

Lower

Pollinator Habitat (POL)

6.97

Higher

3.61

Moderate

Organic Nutrient Export (OE)

4.42

Moderate

Carbon Sequestration (CS)

8.03

Higher
2.73

Lower

Rating Break
Proximity

Values Rating

LM

MH

Public Use & Recognition (PU)
Score

Rating

Wetland Sensitivity (SEN)

6.83

Higher

Wetland Ecological Condition (EC)

3.33

Moderate

LM

Wetland Stressors (STR)

6.92

Moderate

MH

Selected Function

Function Rating

Hydrologic Function (WS)

Water Storage & Delay (WS)

Lower

Lower

Water Quality Support

Phosphorus Retention (PR)

Moderate

Higher

Fish Habitat (FA or FR)

Anadromous Fish Habitat (FA)

Moderate

Higher

Aquatic Habitat

(AM, WBF, or WBN)

Waterbird Feeding Habitat (WBF)

Moderate

Higher

Ecosystem Support (WC, INV, PD, POL, SBM, or OE)

Songbird, Raptor, Mammal Habitat
(SBM)

Higher

Moderate

(SR, PR, or NR)

MH

Rating Break
Proximity

Other Attributes:

GROUPS

Rating Break
Proximity

Rating Break
Proximity
MH
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45.6020, -122.7299
Location Information
Watershed (HUC12):

Within?

Layer

Yes

100-yr Floodplain

No

Special Protected Area

No

300ft of a Spring

Yes

Mapped Wetland

Presettlement
Vegetation Class:

Columbia Slough-Frontal
Columbia River
(170900120201)
Open water

Rare Wetland Type
(within 1 mile)

Wet Prairie

Average Annual
Precipitation

Wet Prairie
41.81 inches

Hydologic Landscape
Class

Wet

View Salinity Maps (pdf)
View Important Bird Areas (Audubon) .pdf

Soil Information (for this lat/long)
Soil Symbol

W

Soil Name

Water

Dom. Cond.
Non-irrigated
Capability Class

n/a

Erosion hazard:

Not rated

Hydric Rating
Hydric Percent
Farmland Class

Not prime farmland

Watershed Information
Uniqueness of Watershed by Size/Type
HUC Code
HUC8: 17090012
HUC10: 1709001202
HUC12: 170900120201

HUC Name
Lower Willamette
Scappoose Creek
South Scappoose Creek

FW, em, lg
(Acres)

124.58273
124.58273
2.96717

FW, s/f, lg

EST, em, lg

EST, em, lg

(Acres)

(Acres)

(Acres)

253.89267
253.89267
31.05355

0
0
0

[abbreviations: FW- freshwater (wetland); em- Emergent; lg- largest; s/f- Shrub/Forested; EST- Estuarine (wetland)

HUC Best *
HUC Code
HUC8: 17090012
HUC10: 1709001202
HUC12: 170900120201

HUC Name
n/a
n/a
n/a

Is HUC Best?
No
No
No

Greatest Criteria Met
n/a
n/a
n/a

This report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (http://oregonexplorer.info).

0
0
0

Rare Species Scores
Rare Species Type

Max Score

Sum Score

Anadromous Fish Species

0.45

0.90

Non-anadromous Fish Species

0.45

0.45

Amphibian & Reptile Species

0.45

0.45

Feeding Waterbirds

0.00

0.00

Nesting Waterbirds

0.00

0.00

Songbirds, Raptors, and Mammals

0.24

0.27

Invertebrate Species

0.00

0.00

Plant Species

0.40

0.40

All other species

0.00

0.00

Total Score:

2.47

Element of Occurrence (Rare Species)
Element of Occurrence Record(s) in HUC12
At Lat/Long

No EO Records

Within 1 mile

9 EO Records

In HUC12 watershed

15 EO Records

1

Bald eagle [2 occurences]
Haliaeetus leucocephalus
ORBIC State Status:
S4B,S4N
ORBIC Global Status: G5
ODFW Strategy Species: No

2

Steelhead (Lower Columbia River ESU, winter run) [8 occurences]
Oncorhynchus mykiss pop. 27
ORBIC State Status:
S2
ORBIC Global Status: G5T2Q
ODFW Strategy Species: No

3

Coho salmon (Lower Columbia River ESU) [5 occurences]
Oncorhynchus kisutch pop. 1
ORBIC State Status:
S2
ORBIC Global Status: G4T2Q
ODFW Strategy Species: No

View wildlife list Columbia Slough-Frontal Columbia River
(170900120201)

* HUC Best: Oregon watersheds (HUC8, HUC10, HUC12) with greatest type diversity, proportional area, or density of wetlands according to available National
Wetland Inventory maps.
"Type diversity" is the number of unique NWI codes in the watershed (e.g., PEMA, PEMC, PEMCx) and excluded types that have no vegetation
component (e.g., PUBH, R3US2).
"Density" is the number of vegetated NWI polygons divided by the acreage of the watershed; many of these polygons may be contiguous with each
other, forming a single wetland.
"Proportional Area" is the proportion of the watershed's total area occupied by vegetated wetlands as mapped by NWI.
* The digital maps used to determine this do not show many wetlands or cover the entire state. Data were compiled only from watersheds that have been at
least 90% mapped by NWI (see worksheets for HUC8, 10, and 12). Data were received in November 2008 from ORBIC.
*METHODS:
above
3 metrics
can be
correlated
with watershed
with each
other.(http://oregonexplorer.info).
To minimize that bias, the rankings of the residuals
This reportThe
was
generated
using
thestrongly
ORWAP
Map Viewer,
a tool ofsize
theand
Oregon
Explorer
from a regression analysis were used, rather than simply the top-ranking watersheds, to identify the most "important" watersheds for each metric at each
scale. That is, the watersheds were identified that were in the top 5% in terms of variety of mapped wetland types for watersheds of that size, the largest area

*METHODS: The above 3 metrics can be strongly correlated with watershed size and with each other. To minimize that bias, the rankings of the residuals
from a regression analysis were used, rather than simply the top-ranking watersheds, to identify the most "important" watersheds for each metric at each
scale. That is, the watersheds were identified that were in the top 5% in terms of variety of mapped wetland types for watersheds of that size, the largest area
of mapped wetlands as a proportion of the watershed area for watersheds of that size, and/or the greatest number of mapped wetland polygons for
watersheds with that much wetland area.
ORBIC State/Global Status: Scale from 1 to 5. 1=critically imperiled, 2=imperiled, 3=rare, uncommon or threatened but no immediately imperiled, 4=not rare
and apparentlysecure, 5=demonstrably widespread. A number preceded by a "T" means that it is the rank for the trinomial. A "Q"

This report was generated using the ORWAP Map Viewer, a tool of the Oregon Explorer (http://oregonexplorer.info).
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1.0

INTRODUCTION
ERM-West, Inc. (ERM) has prepared this 2018 Biological Assessment (BA) to
be included with the Joint Permit Application to the U.S. Army Corps of
Engineers (USACE) and Oregon Department of State Lands (ODSL) for
the removal-fill work proposed in the northern portion of the Columbia
Steel Casting Company, Inc. (CSCC) facility. The BA is provided for
protected species consultation purposes with U.S. Fish and Wildlife
Service (USFWS) and National Marine Fisheries Service (NMFS). This BA
has been prepared on behalf of the Joslyn Manufacturing Company, LLC
(Joslyn). Joslyn is implementing this work under Oregon Administrative
Rules (OAR) 340 Division 122 to address contaminated soil in the CSCC
East Side Channel (ESC) lowlands. This work is endorsed by the Oregon
Department of Environmental Quality (ODEQ) and is being undertaken
pursuant to and in partial fulfillment of a Consent Order between
CSCC/Joslyn and the ODEQ for cleanup of soil contamination at the
Facility.

1.1

PROJECT LOCATION
The CSCC facility is located at 10425 North Bloss Avenue in Portland,
Multnomah County, Oregon in Township 1N, Range 1E, Section 06 (JPA
Figure 1). The CSCC facility is located along the Lower Columbia Slough
reach in north Portland on Tax Lot 1N1E06 00200 (JPA Figure 2).
The Sampling Unit 13 (SU-13) project area (JPA Figure 4) is further
referred to as the SU-13 excavation area. The larger CSCC ESC lowlands
(JPA Figures 1-3), are the wetland areas where a contaminant sequestrant
will be applied; this area is further referred to as “the sequestrant
application area.”

1.2

PROJECT DESCRIPTION
Joslyn is implementing this work under OAR 340 Division 122 to address
contaminated soil in the CSCC ESC lowlands. This work is endorsed by
ODEQ and is being undertaken pursuant to and in partial fulfillment of a
Consent Order between CSCC/Joslyn and the ODEQ for cleanup of soil
dioxins/furans (D/F) contamination at the Facility.
This BA presents the special status species that potentially occur in the
project area. The BA is included with the Joint Permit Application to USACE

ERM
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and ODSL for protected species consultation purposes with USFWS and
NMFS.
The proposed project will involve soil removal impacts to 0.145 acre of
wetland. The excavation involves a 1-foot deep excavation of a 109 feet by
101 feet area (SU-13). The SU-13 excavation will remove D/F
contaminated soil per the ODEQ’s removal action requirement.
Following excavation activities, the SU-13 area will be hydroseeded with a
wetland species mix. Grading will occur on the perimeter of the
excavation area so that the slope is no greater than 1:1. Up to 0.118 acre of
upland may be temporarily disturbed by heavy equipment accessing the
wetland excavation areas.
No permanent impacts to the wetlands will occur. Restoration of the
excavated area consists of hydroseeding with wetland species. Soil
contaminated with elevated concentrations of D/Fs will be removed from
SU-13, therefore improving the overall ecological quality of the wetland.
Wetland vegetation is expected to recover within a short period of time.
Lesser concentrations of D/Fs have been documented in the surrounding
CSCC ESC lowlands. In lieu of excavating several acres of soil, a carbonbased sequestrant will be applied to the relevant areas to bind residual
contamination and make it unavailable for uptake or bioaccumulation in
organisms. Approximately 98 cubic yards (cy) of sequestrant will be
applied over 2.89 acres of wetland.
The project area will be monitored for 5 years following completion of
restoration to confirm that there are no adverse functional impacts.

1.3

PROJECT AREA
As described above, the excavation area is the SU-13 area (0.145 acre). The
sequestrant application area is the CSCC ESC lowlands (2.89 acres), shown
on JPA Figures 1-4. Photos of the overall project area habitats are included
as Appendix A.

ERM

6

JOSLYN MANUFACTURING/0366705/APRIL 2018

2.0

SPECIES AND HABITAT INFORMATION

2.1

SPECIES INFORMATION
An Information for Planning and Consultation (IPaC) assessment was
used to determine which protected species could be present in the project
area (USFWS 2018b), and the resulting report is attached as Appendix B.
This report indicated that several threatened/endangered species and
several migratory bird species may occur in the project area. However, no
designated critical habitat for the listed species occurs within the project
area. The species listed in the IPaC report are discussed below.

2.1.1

USFWS Animals
Northern Spotted Owl (Strix occidentalis caurina) – Threatened
Per the Oregon Department of Fish and Wildlife (ODFW), Northern
spotted owls live in forests characterized by dense canopy closure of
mature and old-growth trees, abundant logs, standing snags, and live
trees with broken tops (ODFW 2018). Although they are known to nest,
roost, and feed in a wide variety of habitat types, spotted owls prefer
older forest stands with variety: multi-layered canopies of several tree
species of varying size and age, both standing and fallen dead trees, and
open space among the lower branches to allow flight under the canopy.
Typically, forests do not attain these characteristics until they are at least
150 to 200 years old.
The project area is not northern spotted owl habitat because it is not oldgrowth forest. This species has not been observed during site visits.
Streaked Horned Lark (Eremophila alpestris strigata) – Threatened
Streaked horned lark in the Willamette Valley, according to Altman (1999)
as cited in Pearson and Altman (2005), requires large expanses of
herbaceous dominated habitat (cultivated grass fields, moderate to
heavily grazed pasture, fallow fields, roadside shoulders), Christmas tree
farms, and wetland mudflats. Their preferred habitat is dominated by
short grasses (0-6 inches), their territories should have a relatively high
percent of bare ground (17%), and their nest sites should have a higher
percent cover of bare ground (31%). Their breeding habitats include
recently plowed or burned fields, row crops, and vegetable fields with dirt
rows between the vegetation.

ERM
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Portions of the project area could be streaked horned lark habitat (i.e., the
wetland mudflats in East Side Channel); however, this species has not
been observed during site visits.
Yellow-billed Cuckoo (Coccyzus americanus) – Threatened
The yellow-billed cuckoo is rare and local in most of the western United
States (Alderfer, 2006). Its foraging, breeding, and nesting habitat is
typically open woodlands with dense willow undergrowth, riparian
corridors such as cottonwood stands, and parks (Alderfer, 2006; USFWS,
no date).
Portions of the project area could be yellow-billed cuckoo habitat (i.e., the
cottonwood stands and dense willows on the upland berm banks of the
Columbia Slough); however, this species has not been observed during
site visits.
2.1.2

USFWS Plants
Bradshaw’s Desert-parsley (Lomatium bradshawii) – Endangered
According to ODFW (2015), Bradshaw’s desert-parsley currently extends
from Clark County, Washington, to the southern end of the Willamette
Valley, Oregon. The greatest concentrations of remaining sites where
plants occur are in and adjacent to the Eugene, Oregon metropolitan area.
The majority of Bradshaw's desert-parsley populations occur on
seasonally saturated or flooded prairies, adjacent to creeks and small
rivers in the southern Willamette Valley. Soils at these sites are dense,
heavy clays, with a slowly-permeable clay layer located 15-30 cm (6-12 in)
below the surface. This clay layer results in a perched water table during
winter and spring, and is critical to the wetland character of these
grasslands, known as tufted hair-grass (Deschampsia cespitosa) prairies.
Bradshaw's desert-parsley occurs on alluvial (deposited by flowing water)
soils. The species occurs on soils in the Wapto, Bashaw, and Mcalpin
Series.
The project area is likely not Bradshaw’s desert-parsley habitat because it
is not a prairie. However, wetland soil conditions and the alluvial
Columbia Slough could support the species. This species has not been
observed during the site visits.
Kincaid’s Lupine (Lupinus sulphureus spp. kincaidii) – Threatened
According to the Oregon Department of Agriculture (ODA), Kincaid’s
lupine occurs west of the Cascade Range from Douglas County, Oregon
north to Lewis County, Washington, with the majority of populations
ERM
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located in the Willamette Valley (ODA, no date). Kincaid’s lupine
occupies the Klamath Mountains, West Cascade Range and Crest, and
Willamette Valley ecoregions. Kincaid’s lupine is found in upland prairie
remnants and ecotones between grassland and forest. It usually occurs in
heavy, well-drained soils at elevations below 838 m (2750 ft).
The project area is not Kincaid’s lupine habitat because it is not a prairie.
This species has not been observed during the site visits.
Nelson’s Checker-mallow (Sidalcea nelsoniana) – Threatened
According to the ODA (no date), Nelson’s checkered-mallow in the
Willamette Valley is typically found in open prairie remnants along the
margins of streams, sloughs, ditches, roadsides, fence rows, and drainage
swales and in fallow fields. Occasionally, the species occurs in the
understory or at the edges of ash woodlands or among woody shrubs.
Substrates at Willamette Valley sites range from gravelly, well drained
loams to poorly drained, hydric clay soils. The species is found at
elevations from about 43-610 m (140-2000 ft).
The project area could contain Nelson’s checkered-mallow habitat in the
margins of the wetlands of the CSCC ESC lowlands; however, this species
has not been observed during site visits.
Water Howellia (Howellia aquatilis) – Threatened
According to the ODA (no date), water howellia is endemic to the Pacific
Northwest, with occurrences in Oregon, California, Idaho, Montana, and
Washington. It occurs mainly in small, vernal, freshwater wetlands and
ponds that are usually filled with water in late fall, winter, and early
spring. They then dry up, at least in part, by the end of the growing
season. The species is also found in oxbow sloughs and on the margins of
marshy areas. Occupied sites are usually less than a meter deep, although
the species has been found in water up to two meters deep. Howellia
occurrences are typically bordered by forest, usually including broadleaf
deciduous trees, and range from 3 to 1372 m (10 to 4501 ft) in elevation.
The project area could be water howellia habitat; however, this species has
not been observed during site visits.
Willamette Daisy (Erigeron decumbens) – Endangered
According to the ODA (no date), Willamette daisy is only found in the
Willamette Valley in northwestern Oregon. Though once found
throughout the valley, the species is now restricted to scattered habitat
remnants. Historic populations in Clackamas, Washington, and Yamhill
ERM
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Counties have not been relocated, and the species may no longer occur in
these counties. The majority of extant populations are located on private
lands vulnerable to development. Willamette daisy inhabits both
seasonally flooded bottomland prairies and well-drained upland prairies
at elevations ranging from 70 to 290 m (240 to 950 ft).
The project area is not Willamette daisy habitat because it is not a prairie.
This species has not been observed during the site visits.
2.1.3

NMFS Species
Bull Trout (Salvelinus confluentus) – Threatened
Per the USFWS (2018a), bull trout are native to Washington, Oregon,
Idaho, Nevada, Montana, and western Canada. They have more specific
habitat requirements than other salmonids, as they need particularly cold
water (generally less than 59°F). Other habitat requirements include stable
stream channels, clean spawning/rearing gravels, diverse cover, and
passable corridors. There are resident, migratory, and anadromous forms
of bull trout.
The City of Portland (2018a) ranks the Columbia Slough as poor fish
habitat with a score of “F” for fish and a score of “D” for temperature on
the Columbia Slough Report Card. The Slough is also prone to
eutrophication and low levels of dissolved oxygen especially in the
summer, indicating that the Slough is likely not high enough quality
habitat for this species (City of Portland 2018b). Water bodies within the
project area dry up almost entirely during the summer, suggesting that
bull trout will not utilize these areas as habitat. This species has not been
observed during the site visits.
Essential Salmonid Habitat
The Columbia Slough has been identified by ODSL as essential salmonid
habitat (ODSL 2018); Chinook salmon, coho salmon, and cutthroat trout
use the lower Columbia Slough (City of Portland, no date). The project
area is adjacent to the Columbia Slough, and is hydrologically connected
to it west of the project area. When the Slough’s water levels reach 11.5 ft
elevation (NAVD 1988), water can infiltrate the ESC. However, the ESC
dries out completely in most summers and no fish have been observed
there.
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2.1.4

Birds of Conservation Concern
Several species of migratory birds were included on the IPaC report
because they are on the USFWS Birds of Conservation Concern (BCC) list
or they warrant special attention because of laws such as the Bald and
Golden Eagle Protection Act. These birds include the bald eagle*
(Haliaeetus leucocephalus), Clark’s grebe* (Aechmophorus clarkia), golden
eagle* (Aquila chrysaetos), lesser yellowlegs (Tringa flavipes), long-billed
curlew (Numenius americanus), marbled godwit (Limosa fedoa), olive-sided
flycatcher* (Contopus cooperi), red-throated loon (Gavia stellata), rufous
hummingbird* (Selasphorus rufus), semipalmated sandpiper (Calidris
pusilla), short-billed dowitcher (Limnodromus griseus), and whimbrel
(Numenius phaeopus). Five of these species may breed within the project
area, as indicated above with an asterisk (*). Habitat needs and ranges for
these species vary greatly. It is not likely that an individual of any of these
species will solely utilize the project area for all of its habitat needs;
however, they may occasionally occur in the project area.

2.2

SURVEY RESULTS
One protected species has been observed in the project area, the bald
eagle. No other listed species or species of concern have been observed in
the project area.

2.2.1

Vegetation
Various site surveys and observations have occurred in and adjacent to
the project area that documented vegetation. These survey events are
listed below and the species list resulting from the events is shown in
Table 1.

ERM



A wetland delineation was conducted adjacent to the project area at
Center Pond in 2014 (ERM 2014).



Vegetation monitoring plots established in Center Pond in spring
2016 were surveyed in 2016 and 2017.



Non-native species observations have occurred in Center Pond.



General site observations have documented species in ESC.
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Table 1. Vegetation Species Observed in and Adjacent to the Project Area
(2014-2017)
Species Name
Achillea millefolium

Common Name
Common yarrow

Beckmania syzigachne

American sloughgrass
Butterfly bush

Buddleja sp.
Carex retrorsa
Cicuta douglasii
Circium sp.

Knotsheath sedge
Western water hemlock
Thistle

Convulvulus sp.
Daucus carota

Bindweed
Queen-Anne’s lace

Digitaria sanguinalis
Echinochloa crus-galli
Eleocharis palustris

Hairy crabgrass
Barnyard grass
Common spikerush

Epilobium sp.
Equisetum arvense

Willow herb
Field horsetail

Fallopia japonica
Gnaphalium uliginosum
Lupinus latifolius

Japanese knotweed
Marsh cudweed
Broadleaf lupine

Malus fusca
Melilotus officinalis
Phalaris arundinacea

Oregon crabapple
Sweetclover
Reed canary grass

Plantago major

Common plantain
Smartweed

Polygonum sp.
Polypogon monspeliensis
Populus balsamifera
Rubus armeniacus
Salix lucida
Salix sp. (seedlings, suckers)
Sonchus asper
Unidentified grass
Verbascum thapsus
Sagittaria latifolia
Dipsacus sp.

2.2.2

Annual rabbitsfoot grass
Black cottonwood
Himalayan blackberry
Pacific willow
Willow
Spiny sowthistle
Grass species
Common mullein
Wapato / Broadleaf arrowhead
Teasel

Wildlife
Several wildlife species have been sighted in and adjacent to the project
area during vegetation monitoring, operations and maintenance
monitoring, water level observation events, well removals, and other
sampling events. Species observed are listed in Table 2. Photos of select
wildlife sightings are included in Appendix B.

ERM
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Table 2. Wildlife Species Observed in and Adjacent to the Project Area
(2015-2017)
Species Name
Anas platyrhynchos

Mallard

Ardea herodias
Buteo jamaicensis

Great blue heron
Red-tailed hawk

Canis latrans
Charadrius vociferus
Colaptes auratus

Coyote
Killdeer
Northern flicker

Haliaeetus leucocephalus
Lithobates catesbeianus

Bald Eagle
Bullfrog (tadpoles only)

Lophodytes cucullatus
Mus sp.
Myocastor coypus

Hooded merganser
Mice
Nutria

Odocoileus hemionus
Pseudacris regilla

Black-tailed deer
Pacific chorus frog

Sphyrapicus ruber
Thamnophis sirtalis
Turdus migratorius

Red breasted sapsucker
Common garter snake
American robin

Zenaida macroura

Mourning dove
Songbirds
Snails

Various
Various

2.3

AFFECTED ENVIRONMENT

2.3.1

Vegetation

Common Name

The project area contains several vegetation types in its wetlands and
surrounding uplands. In ESC, the dominant herbaceous species is reed
canary grass (Phalaris arundinacea), and the dominant shrub is smartweed
(Polygonum sp.). These species are dense within the channel. Himalayan
blackberry (Rubus armeniacus), willow (Salix sp.), and black cottonwood
(Populus balsamifera) dominate the upland berms surrounding the
wetlands. The willows and blackberry form dense shrub layers under the
cottonwood trees. Several Oregon State-listed noxious weeds occur in the
sequestrant application area (USDA 2016).
2.3.2

Wetlands
USFWS NWI has mapped the entire sequestrant application area (and
excavation area) as wetland. These include two Cowardin et al. (1979)
types: PUBT (palustrine, unconsolidated bottom, semipermanently
ERM

13

JOSLYN MANUFACTURING/0366705/APRIL 2018

flooded-tidal) and PEM1R (palustrine, emergent, persistent, seasonally
flooded-tidal) (Appendix D, Figure 4, USFWS NWI 2018). These wetlands
are in the depressional hydrogeomorphic (HGM) class. ESC is PUBT
wetland. The wetlands of the sequestrant application area are bordered to
the west by PFO1S (palustrine, forested, broad-leaved deciduous,
temporary flooded-tidal) wetlands. To the north is an upland berm
separating them from the Columbia Slough (R1UBV wetland; riverine,
tidal, unconsolidated bottom, permanently flooded-tidal). To the east, the
PUBT wetland continues. To the southeast, the sequestrant application
area wetlands are bordered by more upland berm. To the southwest, they
are bordered by more PEM1R and PFO1S wetland. Farther south is the
CSCC facility, which is a paved industrial area. No local wetland
inventory (LWI) information for the site or surrounding area was
available from the ODSL. The Center Pond area was delineated in 2014
before excavation work took place there (DSL file number WD 2014-0539).
A wetland functional assessment using the Oregon Rapid Wetland
Assessment Protocol (ORWAP) has been completed and is included with
the JPA as Appendix D. The overall function ratings are Moderate and the
overall value ratings are Higher.
2.3.3

Hydrology
The project area contains seasonally varying levels of water as seen on
many of the historical aerial photographs dating to 1956. Levels have
varied from feet of water to no standing water. Aerial photographs
reviewed from the mid-1950s through the early 1980s show some water,
but on several occasions ERM and ODEQ staff have observed an absence
of water in ESC.
Tidal fluctuations in the Columbia Slough relate to the water levels in the
sequestrant application area. The Columbia Slough, by the associated
Willamette and Columbia Rivers and the Pacific Ocean, is influenced by
the tide and fluctuates by approximately 1-2 feet near the sequestrant
application area. The sequestrant application area is connected to the
Columbia Slough immediately to the west. When the Slough’s water
levels reach 11.5 ft elevation (NAVD 1988), water can infiltrate the ESC.
This inundation occurs at least once annually, which makes the
sequestrant application area “tidal” under ODSL and USACE’s
definitions.

ERM
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2.3.4

Wildlife
Birds reported to be found in the area include the bald eagle, various
hawks, grey and blue herons, and migratory and smaller seasonal birds.
Additional bird species have been observed in the project area by ERM
personnel (Table 2). Mammals, amphibians, reptiles, and invertebrate
species have also been observed by ERM personnel in the project area. The
Columbia Slough serves as habitat for warm water game fishes and as
rearing habitat for young salmonids, and is identified as essential
salmonid habitat by the state (ODFW 2008, DSL 2018). No fish have been
observed in the project area, likely because of the seasonally dependent
water levels.

2.3.5

Contamination
Center Pond was previously a storm water management feature that
received storm water from historical Joslyn and Chapman operations. The
outflow from Center Pond flows into ESC. Recorded D/F contamination is
the highest in SU-13 and other portions of ESC.

ERM
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3.0

EFFECTS OF THE ACTION

3.1

EFFECTS ANALYSIS

3.1.1

Vegetation
There are no protected species of vegetation or critical habitats within the
project area. No effects from the project are anticipated.
Vegetation within the excavation areas will be removed, but hydroseeded
with wetland species after excavation. One willow tree with a trunk larger
than 12 inches diameter at breast height (DBH) will be removed for the
project. A replacement tree(s) will be planted the fall season after the
excavation work is complete if determined necessary by the City of
Portland Arborist. If upland areas used for access and staging are
disturbed, an upland seed mix will be applied to these areas for
restoration. Impacts to current vegetation will be short term and
construction-related. During revegetation, there will be a 0.145-acre
temporary loss of wildlife habitat in the excavation area footprint.

3.1.2

Wetlands
Wetland habitats (vegetation and 1 foot of soil) within the excavation area
will be removed, but will be hydroseeded with wetland species after
excavation. Impacts to current vegetation will be short term and
construction-related. During revegetation, there will be a 0.145-acre
temporary loss of vegetated wetland habitat in the excavation area
footprint.
No impacts will occur to wetlands during the sequestrant application.

3.1.3

Hydrology
The hydrology of the project areas will not be altered by the project.
Erosion control systems will be put in place to reduce sedimentation in the
wetlands, but no other hydrology barriers will be installed. Because
project excavation and sequestrant application work will take place
during the dry season (August-September), no impacts to hydrology are
anticipated.

3.1.4

Wildlife
There are no designated critical habitats within the project area.
ERM
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One protected species, the bald eagle, may be present within the project
area as it has been previously observed in the vicinity.
Select wildlife individuals may be adversely affected by the excavation
work. Noise, construction activity, and human presence in the project area
may temporarily discourage wildlife from using the area during project
work. The excavation work may result in injury or mortality to individual
small ground-dwelling animals living within the grass, such as rodents,
snakes, or amphibians. Injury or mortality to these individual animals will
be a permanent impact, but because the project area is only 5.91 acres, no
population level effects will occur. The project work will occur in the dry
season (August-September), which may overlap with the breeding season
for some birds of conservation concern: bald eagle, Clark’s grebe, golden
eagle, and olive-sided flycatcher. Wildlife habitat will be temporarily
disturbed with vegetation and soil removal. Wetland vegetation is
anticipated to return within 1 year of excavation. The one willow tree
removed will be replaced the fall season after the excavation is complete,
pending a City of Portland Arborist’s determination.
3.1.5

Contamination
The excavation of SU-13 will remove the most contaminated soils to
improve the overall quality of the area’s ecosystem. The application of
sequestrant over the 2.89 acres of CSCC ESC lowlands will further reduce
contamination in the ecosystem by absorbing the contamination of D/F
and neutralizing it. These actions will result in an overall long-term
benefit for the ecosystem.

3.2

CONSERVATION MEASURES

3.2.1

Mitigation Measures
Before project work commences, an eagle nest survey will take place at
CSCC. If an active eagle nest (with eggs, chicks, or fledglings) is located
within 330 feet of the project area, work will not begin and the USFWS
will be consulted for further guidance.
Avoidance and mitigation measures stated in the USFWS’ Nationwide
Standard Conservation Measures (USFWS 2017) and National Bald Eagle
Management Guidelines (USFWS 2007) will be followed to accomplish the
goal of reducing impacts to birds and their habitats. These documents are
included as Appendices C and D, respectively.

ERM
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Erosion and sedimentation will be controlled during and after the project
work by mitigation measures and best management practices discussed in
the Erosion and Sedimentation Control Plan (ESCP) (ESCP, JPA Appendix
B). Work will be conducted in the dry season when the project area is not
inundated (August-September). Dust control measures will be utilized as
applicable.
3.2.2

Alternatives Analysis
As the purpose of the project work is to remove contamination as
requested by ODEQ and to comply with ODSL permit requirements, there
were limited alternatives to accomplish the work.
The project will excavate the smallest area possible where contamination
is greatest (0.145 acre). A previous consideration included excavating the
entire 4.18-acre ESC, which constituted a highly invasive approach and
will potentially alter the wetland ecosystem. With the proposed work, a
small area will be excavated and a sequestrant applied to a greater area to
further mitigate the D/F contamination. The proposed scope is
significantly less disruptive to the wetland ecosystem.
Excavation project work is proposed to take place in the driest season
(August-September) to reduce erosion, sedimentation, and impacts to
potentially occurring aquatic species. Sequestrant application project work
will occur immediately after excavation in the same field event to limit
traffic and disturbance time within the wetland. Applying sequestrant in
the dry season will also allow for more even distribution of the material
across the area.
An alternative site was not applicable, since the project goal is to reduce
risk within the specified area.

3.3

DETERMINATION OF EFFECT
This BA documents the investigation, best professional judgement, and
the conclusions of ERM. It is correct and complete to the best of our
knowledge. It should be considered a preliminary assessment of effects to
listed species of plants, wildlife, and fish, and their critical habitats, and
must be reviewed by USACE, USFWS, and NMFS for concurrence.
It is ERM’s conclusion that the project will have either no effect or will not
likely adversely affect the 9 listed species that may occur in the project
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area. The removal of contaminated soil and the sequestration of additional
contaminants will have an overall beneficial effect on the ecosystem.
3.3.1

USFWS Animals
Northern Spotted Owl (Strix occidentalis caurina) – Threatened
The project area is not northern spotted owl habitat; therefore, the project
will result in no effect to this species.
Streaked Horned Lark (Eremophila alpestris strigata) – Threatened
Portions of the project area could be streaked horned lark habitat (i.e., the
wetland mudflats in ESC); however, this species has not been observed
during site visits. The project is not likely to adversely affect this species.
Yellow-billed Cuckoo (Coccyzus americanus) – Threatened
Portions of the project area could be yellow-billed cuckoo habitat (i.e., the
cottonwood stands and dense willows on the upland berm banks of the
Columbia Slough); however, this species has not been observed during
site visits. The project is not likely to adversely affect this species.

3.3.2

USFWS Plants
Bradshaw’s Desert-parsley (Lomatium bradshawii) – Endangered
The project area is likely not Bradshaw’s desert-parsley habitat because it
is not a prairie. However, wetland soil conditions and the alluvial
Columbia Slough could support the species. This species has not been
observed during the site visits. The project is not likely to adversely affect
this species.
Kincaid’s Lupine (Lupinus sulphureus spp. kincaidii) – Threatened
The project area is not Kincaid’s lupine habitat; therefore, the project will
result in no effect to this species.
Nelson’s Checker-mallow (Sidalcea nelsoniana) – Threatened
The project area could contain Nelson’s checkered-mallow habitat in the
margins of the wetlands of CSCC ESC lowlands; however, this species has
not been observed during site visits. The project is not likely to adversely
affect this species.
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Water Howellia (Howellia aquatilis) – Threatened
The project area could be water howellia habitat; however, this species has
not been observed during site visits. The project is not likely to adversely
affect this species.
Willamette Daisy (Erigeron decumbens) – Endangered
The project area is not Willamette daisy habitat because it is not a prairie;
therefore, the project will result in no effect to this species.
3.3.3

NMFS Species
Bull Trout (Salvelinus confluentus) – Threatened
The project area is not bull trout habitat because there is no permanent
high quality stream within the project area. There will be no effect to this
species from the project.
Essential Salmonid Habitat
Fish may seasonally access the project area through the hydrologic
connection with the Columbia Slough to the west. However, work will
take place during the dry season when the excavation and sequestrant
application areas are not inundated, so there will be no effect to essential
salmonid habitat from the project.
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Appendix A – Site Photos
CSCC ESC Lowlands Remediation
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Photo 1
Description:
East Side Channel looking
west toward SU-13.
Photo taken September 13,
2017.
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Photo 2
Description:
East Side Channel looking
east.
Photo taken October 18, 2016.
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Photo 3
Description:
East Side Channel looking
west.
Photo taken March 2, 2018.
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Photo 4
Description:
East Side Channel looking
west, dry condition.
Photo taken September 13,
2017.
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Photo 5
Description:
East Side Channel looking
west, flooded condition.
Photo taken March 15, 2017.

Photo 6
Description:
Center Pond Pacific chorus
frog sighting.
Photo taken June 29, 2016
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Photo 7
Description:
East Side Channel blacktailed deer sighting.
Photo taken September 13,
2017.
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Photo 8
Description:
East Side Channel,
deceased nutria.
Photo taken October 27, 2016.

Photo 9
Description:
Center Pond bullfrog
tadpole.
Photo taken October 16, 2017.
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Photo 10
Description:
Center Pond common
garter snake sighting.
Photo taken June 29, 2016.

Photo 11
Description:
East Side Channel redbreasted sapsucker
sighting.
Photo taken April 4, 2018.
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Nationwide Standard Conservation
Measures
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NATIONWIDE STANDARD CONSERVATION MEASURES
Listed below are effective measures that should be employed at all project development sites
nationwide with the goal of reducing impacts to birds and their habitats. These measures are
grouped into three categories: General, Habitat Protection, and Stressor Management. These
measures may be updated through time. We recommend checking the Conservation Measures
website regularly for the most up-to-date list.
1. General Measures
a. Educate all employees, contractors, and/or site visitors of relevant rules and regulations
that protect wildlife. See the Service webpage on Regulations and Policies for more
information on regulations that protect migratory birds.
b. Prior to removal of an inactive nest, ensure that the nest is not protected under the
Endangered Species Act (ESA) or the Bald and Golden Eagle Protection Act (BGEPA).
Nests protected under ESA or BGEPA cannot be removed without a valid permit.
i. See the Service Nest Destruction Policy
c. Do not collect birds (live or dead) or their parts (e.g., feathers) or nests without a valid
permit. Please visit the Service permits page for more information on permits and permit
applications.
d. Provide enclosed solid waste receptacles at all project areas. Non-hazardous solid waste
(trash) would be collected and deposited in the on-site receptacles. Solid waste would be
collected and disposed of by a local waste disposal contractor. For more information
about solid waste and how to properly dispose of it, see the EPA Non-Hazardous Waste
website.
e. Report any incidental take of a migratory bird, to the local Service Office of Law
Enforcement.
f. Consult and follow applicable Service industry guidance.
2. Habitat Protection
a. Minimize project creep by clearly delineating and maintaining project boundaries
(including staging areas).
b. Consult all local, State, and Federal regulations for the development of an appropriate
buffer distance between development site and any wetland or waterway. For more
information on wetland protection regulations see the Clean Water Act sections 401 and
404.
c. Maximize use of disturbed land for all project activities (i.e., siting, lay-down areas, and
construction).
d. Implement standard soil erosion and dust control measures. For example:
i. Establish vegetation cover to stabilize soil
ii. Use erosion blankets to prevent soil loss
iii. Water bare soil to prevent wind erosion and dust issues
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3. Stressor Management
Stressor: Vegetation Removal
Conservation Goal: Avoid direct take of adults, chicks, or eggs.
Conservation Measure 1: Schedule all vegetation removal, trimming, and grading of
vegetated areas outside of the peak bird breeding season to the maximum extent practicable.
Use available resources, such as internet-based tools (e.g., the FWS’s Information, Planning
and Conservation system and Avian Knowledge Network) to identify peak breeding months
for local bird species; or, contact local Service Migratory Bird Program Office for breeding
bird information.
Conservation Measure 2: When project activities cannot occur outside the bird nesting
season, conduct surveys prior to scheduled activity to determine if active nests are present
within the area of impact and buffer any nesting locations found during surveys.
1) Generally, the surveys should be conducted no more than five days prior to scheduled
activity.
2) Timing and dimensions of the area to be surveyed vary and will depend on the nature
of the project, location, and expected level of vegetation disturbance.
3) If active nests or breeding behavior (e.g., courtship, nest building, territorial defense,
etc.) are detected during these surveys, no vegetation removal activities should be
conducted until nestlings have fledged or the nest fails or breeding behaviors are no
longer observed. If the activity must occur, establish a buffer zone around the nest
and no activities will occur within that zone until nestlings have fledged and left the
nest area. The dimension of the buffer zone will depend on the proposed activity,
habitat type, and species present and should be coordinated with the local or regional
Service office.
4) When establishing a buffer zone, construct a barrier (e.g., plastic fencing) to protect
the area. If the fence is knocked down or destroyed, work will suspend wholly, or in
part, until the fence is satisfactorily repaired.
5) When establishing a buffer zone, a qualified biologist will be present onsite to serve
as a biological monitor during vegetation clearing and grading activities to ensure no
take of migratory birds occurs. Prior to vegetation clearing, the monitor will ensure
that the limits of construction have been properly staked and are readily identifiable.
Any associated project activities that are inconsistent with the applicable conservation
measures, and activities that may result in the take of migratory birds will be
immediately halted and reported to the appropriate Service office within 24 hours.
6) If establishing a buffer zone is not feasible, contact the Service for guidance to
minimize impacts to migratory birds associated with the proposed project or removal
of an active nest. Active nests may only be removed if you receive a permit from your
local Migratory Bird Permit Office. A permit may authorize active nest removal by a
qualified biologist with bird handling experience or by a permitted bird rehabilitator.
Conservation Measure 3: Prepare a vegetation maintenance plan that outlines vegetation
maintenance activities and schedules so that direct bird impacts do not occur.
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Stressor: Invasive Species Introduction
Conservation Goal: Prevent the introduction of invasive plants.
Conservation Measure 1: Prepare a weed abatement plan that outlines the areas where weed
abatement is required and the schedule and method of activities to ensure bird impacts are
avoided.
Conservation Measure 2: For temporary and permanent habitat restoration/enhancement,
use only native and local (when possible) seed and plant stock.
Conservation Measure 3: Consider creating vehicle wash stations prior to entering
sensitive habitat areas to prevent accidental introduction of non-native plants.
Conservation Measure 4: Remove invasive/exotic species that pose an attractive nuisance
to migratory birds.
Stressor: Artificial Lighting
Conservation Goal: Prevent increase in lighting of native habitats during the bird breeding
season.
Conservation Measure 1: To the maximum extent practicable, limit construction activities
to the time between dawn and dusk to avoid the illumination of adjacent habitat areas.
Conservation Measure 2: If construction activity time restrictions are not possible, use
down shielding or directional lighting to avoid light trespass into bird habitat (i.e., use a
'Cobra' style light rather than an omnidirectional light system to direct light down to the
roadbed). To the maximum extent practicable, while allowing for public safety, low intensity
energy saving lighting (e.g. low pressure sodium lamps) will be used.
Conservation Measure 3: Minimize illumination of lighting on associated construction or
operation structures by using motion sensors or heat sensors.
Conservation Measure 5: Bright white light, such as metal halide, halogen, fluorescent,
mercury vapor and incandescent lamps should not be used.
Stressor: Human Disturbance
Conservation Goal: Minimize prolonged human presence near nesting birds during
construction and maintenance actions.
Conservation Measure 1: Restrict unauthorized access to natural areas adjacent to the
project site by erecting a barrier and/or avoidance buffers (e.g., gate, fence, wall) to minimize
foot traffic and off-road vehicle uses.
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Stressor: Collision
Conservation Goal: Minimize collision risk with project infrastructure and vehicles.
Conservation Measure 1: Minimize collision risk with project infrastructure (e.g.,
temporary and permanent) by increasing visibility through appropriate marking and design
features (e.g., lighting, wire marking, etc.).
Conservation Measure 2: On bridge crossing areas with adjacent riparian, beach, estuary, or
other bird habitat, use fencing or metal bridge poles (Sebastian Poles) that extend to the
height of the tallest vehicles that will use the structure.
Conservation Measure 3: Install wildlife friendly culverts so rodents and small mammals
can travel under any new roadways instead of over them. This may help reduce raptor deaths
associated with being struck while tracking prey or scavenging road kill on the roadway.
Conservation Measure 4: Remove road-kill carcasses regularly to prevent scavenging and
bird congregations along roadways.
Conservation Measure 5: Avoid planting “desirable” fruited or preferred nesting
vegetation in medians or Rights of Way.
Conservation Measure 6: Eliminate use of steady burning lights on tall structures (e.g.,
>200 ft).
Stressor: Entrapment
Conservation Goal: Prevent birds from becoming trapped in project structures or perching
and nesting in project areas that may endanger them.
Conservation Measure 1: Minimize entrapment and entanglement hazards through project
design measures that may include:
1. Installing anti-perching devices on facilities/equipment where birds may commonly
nest or perch
2. Covering or enclosing all potential nesting surfaces on the structure with mesh
netting, chicken wire fencing, or other suitable exclusion material prior to the nesting
season to prevent birds from establishing new nests. The netting, fencing, or other
material must have no opening or mesh size greater than 19 mm and must be
maintained until the structure is removed.
3. Cap pipes and cover/seal all small dark spaces where birds may enter and become
trapped.
Conservation Measure 2: Use the appropriate deterrents to prevent birds from nesting on
structures where they cause conflicts, may endanger themselves, or create a human health
and safety hazard.
1. During the time that the birds are trying to build or occupy their nests (generally ,
between April and August, depending on the geographic location), potential nesting
4

surfaces should be monitored at least once every three days for any nesting activity,
especially where bird use of structures is likely to cause take. It is permissible to
remove non-active nests (without birds or eggs), partially completed nests, or new
nests as they are built (prior to occupation). If birds have started to build any nests,
the nests shall be removed before they are completed. Water shall not be used to
remove the nests if nests are located within 50 feet of any surface waters.
2. If an active nest becomes established (i.e., there are eggs or young in the nest), all
work that could result in abandonment or destruction of the nest shall be avoided until
the young have fledged or the nest is unoccupied. Construction activities that may
displace birds after they have laid their eggs and before the young have fledged
should not be permitted. If the project continues into the following spring, this cycle
shall be repeated. When work on the structure is complete, all netting shall be
removed and properly disposed of.
Stressor: Noise
Conservation Goal: Prevent the increase in noise above ambient levels during the nesting
bird breeding season.
Conservation Measure 1: Minimize an increase in noise above ambient levels during
project construction by installing temporary structural barriers such as sand bags
Conservation Measure 2: Avoid permanent additions to ambient noise levels from the
proposed project by using baffle boxes or sound walls.
Stressor: Chemical Contamination
Conservation Goal: Prevent the introduction of chemicals contaminants into the
environment.
Conservation Measure 1: Avoid chemical contamination of the project area by
implementing a Hazardous Materials Plan. For more information on hazardous waste and
how to properly manage hazardous waste, see the EPA Hazardous Waste website.
Conservation Measure 2: Avoid soil contamination by using drip pans underneath
equipment and containment zones at construction sites and when refueling vehicles or
equipment.
Conservation Measure 3: Avoid contaminating natural aquatic and wetland systems with
runoff by limiting all equipment maintenance, staging laydown, and dispensing of fuel, oil,
etc., to designated upland areas.
Conservation Measure 4: Any use of pesticides or rodenticides shall comply with the
applicable Federal and State laws.
1. Choose non-chemical alternatives when appropriate
2. Pesticides shall be used only in accordance with their registered uses and in
accordance with the manufacturer’s instructions to limit access to non-target
species.
5

3. For general measures to reducing wildlife exposure to pesticides, see EPA’s
Pesticides: Environmental Effects website.
Stressor: Fire
Conservation Goal: Minimize fire potential from project-related activities.
Conservation Measure 1: Reduce fire hazards from vehicles and human activities (e.g., use
spark arrestors on power equipment, avoid driving vehicles off road).
Conservation Measure 2: Consider fire potential when developing vegetation management
plans by planting temporary impact areas with a palate of low-growing, sparse, fire resistant
native species that meet with the approval of the County Fire Department and local FWS
Office.
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INTRODUCTION
The bald eagle (Haliaeetus leucocephalus) is protected by the Bald and Golden Eagle
Protection Act (Eagle Act) and the Migratory Bird Treaty Act (MBTA). The MBTA and the
Eagle Act protect bald eagles from a variety of harmful actions and impacts. The U.S.
Fish and Wildlife Service (Service) developed these National Bald Eagle Management
Guidelines to advise landowners, land managers, and others who share public and private
lands with bald eagles when and under what circumstances the protective provisions of
the Eagle Act may apply to their activities. A variety of human activities can potentially
interfere with bald eagles, affecting their ability to forage, nest, roost, breed, or raise
young. The Guidelines are intended to help people minimize such impacts to bald eagles,
particularly where they may constitute “disturbance,” which is prohibited by the Eagle Act.
The Guidelines are intended to:
(1) Publicize the provisions of the Eagle Act that continue to protect bald eagles, in
order to reduce the possibility that people will violate the law,
(2) Advise landowners, land managers and the general public of the potential for
various human activities to disturb bald eagles, and
(3) Encourage additional nonbinding land management practices that benefit bald
eagles (see Additional Recommendations section).
While the Guidelines include general recommendations for land management practices
that will benefit bald eagles, the document is intended primarily as a tool for landowners
and planners who seek information and recommendations regarding how to avoid
disturbing bald eagles. Many States and some tribal entities have developed statespecific management plans, regulations, and/or guidance for landowners and land
managers to protect and enhance bald eagle habitat, and we encourage the continued
development and use of these planning tools to benefit bald eagles.
Adherence to the Guidelines herein will benefit individuals, agencies, organizations, and
companies by helping them avoid violations of the law. However, the Guidelines
themselves are not law. Rather, they are recommendations based on several decades of
behavioral observations, science, and conservation measures to avoid or minimize
adverse impacts to bald eagles.
The U.S. Fish and Wildlife Service strongly encourages adherence to these guidelines to
ensure that bald and golden eagle populations will continue to be sustained. The Service
realizes there may be impacts to some birds even if all reasonable measures are taken to
avoid such impacts. Although it is not possible to absolve individuals and entities from
liability under the Eagle Act or the MBTA, the Service exercises enforcement discretion to
focus on those individuals, companies, or agencies that take migratory birds without
regard for the consequences of their actions and the law, especially when conservation
measures, such as these Guidelines, are available, but have not been implemented. The
Service will prioritize its enforcement efforts to focus on those individuals or entities who
take bald eagles or their parts, eggs, or nests without implementing appropriate measures
recommended by the Guidelines.
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The Service intends to pursue the development of regulations that would authorize, under
limited circumstances, the use of permits if “take” of an eagle is anticipated but
unavoidable. Additionally, if the bald eagle is delisted, the Service intends to provide a
regulatory mechanism to honor existing (take) authorizations under the Endangered
Species Act (ESA).
During the interim period until the Service completes a rulemaking for permits under the
Eagle Act, the Service does not intend to refer for prosecution the incidental “take” of any
bald eagle under the MBTA or Eagle Act, if such take is in full compliance with the terms
and conditions of an incidental take statement issued to the action agency or applicant
under the authority of section 7(b)(4) of the ESA or a permit issued under the authority of
section 10(a)(1)(B) of the ESA.
The Guidelines are applicable throughout the United States, including Alaska. The
primary purpose of these Guidelines is to provide information that will minimize or prevent
violations only of Federal laws governing bald eagles. In addition to Federal laws, many
states and some smaller jurisdictions and tribes have additional laws and regulations
protecting bald eagles. In some cases those laws and regulations may be more protective
(restrictive) than these Federal guidelines. If you are planning activities that may affect
bald eagles, we therefore recommend that you contact both your nearest U.S. Fish and
Wildlife Service Field Office (see the contact information on p.16) and your state wildlife
agency for assistance.
LEGAL PROTECTIONS FOR THE BALD EAGLE
The Bald and Golden Eagle Protection Act
The Eagle Act (16 U.S.C. 668-668c), enacted in 1940, and amended several times since
then, prohibits anyone, without a permit issued by the Secretary of the Interior, from
“taking” bald eagles, including their parts, nests, or eggs. The Act provides criminal and
civil penalties for persons who “take, possess, sell, purchase, barter, offer to sell,
purchase or barter, transport, export or import, at any time or any manner, any bald eagle
... [or any golden eagle], alive or dead, or any part, nest, or egg thereof.” The Act defines
“take” as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or
disturb.” “Disturb’’ means:
"Disturb means to agitate or bother a bald or golden eagle to a degree that
causes, or is likely to cause, based on the best scientific information available,
1) injury to an eagle, 2) a decrease in its productivity, by substantially interfering
with normal breeding, feeding, or sheltering behavior, or 3) nest abandonment,
by substantially interfering with normal breeding, feeding, or sheltering behavior."
In addition to immediate impacts, this definition also covers impacts that result from
human-induced alterations initiated around a previously used nest site during a time when
eagles are not present, if, upon the eagle=s return, such alterations agitate or bother an
eagle to a degree that injures an eagle or substantially interferes with normal breeding,
feeding, or sheltering habits and causes, or is likely to cause, a loss of productivity or nest
abandonment.
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A violation of the Act can result in a criminal fine of $100,000 ($200,000 for organizations),
imprisonment for one year, or both, for a first offense. Penalties increase substantially for
additional offenses, and a second violation of this Act is a felony.
The Migratory Bird Treaty Act
The MBTA (16 U.S.C. 703-712), prohibits the taking of any migratory bird or any part,
nest, or egg, except as permitted by regulation. The MBTA was enacted in 1918; a 1972
agreement supplementing one of the bilateral treaties underlying the MBTA had the effect
of expanding the scope of the Act to cover bald eagles and other raptors. Implementing
regulations define “take” under the MBTA as “pursue, hunt, shoot, wound, kill, trap,
capture, possess, or collect.”
Copies of the Eagle Act and the MBTA are available at: http://permits.fws.gov/ltr/ltr.shtml.
State laws and regulations
Most states have their own regulations and/or guidelines for bald eagle management.
Some states may continue to list the bald eagle as endangered, threatened, or of special
concern. If you plan activities that may affect bald eagles, we urge you to familiarize
yourself with the regulations and/or guidelines that apply to bald eagles in your state.
Your adherence to the Guidelines herein does not ensure that you are in compliance with
state laws and regulations because state regulations can be more specific and/or
restrictive than these Guidelines.
NATURAL HISTORY OF THE BALD EAGLE
Bald eagles are a North American species that historically occurred throughout the
contiguous United States and Alaska. After severely declining in the lower 48 States
between the 1870s and the 1970s, bald eagles have rebounded and re-established
breeding territories in each of the lower 48 states. The largest North American breeding
populations are in Alaska and Canada, but there are also significant bald eagle
populations in Florida, the Pacific Northwest, the Greater Yellowstone area, the Great
Lakes states, and the Chesapeake Bay region. Bald eagle distribution varies seasonally.
Bald eagles that nest in southern latitudes frequently move northward in late spring and
early summer, often summering as far north as Canada. Most eagles that breed at
northern latitudes migrate southward during winter, or to coastal areas where waters
remain unfrozen. Migrants frequently concentrate in large numbers at sites where food is
abundant and they often roost together communally. In some cases, concentration areas
are used year-round: in summer by southern eagles and in winter by northern eagles.
Juvenile bald eagles have mottled brown and white plumage, gradually acquiring their
dark brown body and distinctive white head and tail as they mature. Bald eagles generally
attain adult plumage by 5 years of age. Most are capable of breeding at 4 or 5 years of
age, but in healthy populations they may not start breeding until much older. Bald eagles
may live 15 to 25 years in the wild. Adults weigh 8 to 14 pounds (occasionally reaching
16 pounds in Alaska) and have wingspans of 5 to 8 feet. Those in the northern range are
larger than those in the south, and females are larger than males.
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Where do bald eagles nest?
Breeding bald eagles occupy “territories,” areas they will typically defend against intrusion
by other eagles. In addition to the active nest, a territory may include one or more
alternate nests (nests built or maintained by the eagles but not used for nesting in a given
year). The Eagle Act prohibits removal or destruction of both active and alternate bald
eagle nests. Bald eagles exhibit high nest site fidelity and nesting territories are often
used year after year. Some territories are known to have been used continually for over
half a century.
Bald eagles generally nest near coastlines, rivers, large lakes or streams that support an
adequate food supply. They often nest in mature or old-growth trees; snags (dead trees);
cliffs; rock promontories; rarely on the ground; and with increasing frequency on humanmade structures such as power poles and communication towers. In forested areas, bald
eagles often select the tallest trees with limbs strong enough to support a nest that can
weigh more than 1,000 pounds. Nest sites typically include at least one perch with a clear
view of the water where the eagles usually forage. Shoreline trees or snags located in
reservoirs provide the visibility and accessibility needed to locate aquatic prey. Eagle
nests are constructed with large sticks, and may be lined with moss, grass, plant stalks,
lichens, seaweed, or sod. Nests are usually about 4-6 feet in diameter and 3 feet deep,
although larger nests exist.

Copyright Birds of North America, 2000

The range of breeding bald eagles in 2000 (shaded areas). This map shows only the larger
concentrations of nests; eagles have continued to expand into additional nesting territories in many
states. The dotted line represents the bald eagle’s wintering range.
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When do bald eagles nest?
Nesting activity begins several months before egg-laying. Egg-laying dates vary
throughout the U.S., ranging from October in Florida, to late April or even early May in the
northern United States. Incubation typically lasts 33-35 days, but can be as long as 40
days. Eaglets make their first unsteady flights about 10 to 12 weeks after hatching, and
fledge (leave their nests) within a few days after that first flight. However, young birds
usually remain in the vicinity of the nest for several weeks after fledging because they are
almost completely dependent on their parents for food until they disperse from the nesting
territory approximately 6 weeks later.
The bald eagle breeding season tends to be longer in the southern U.S., and re-nesting
following an unsuccessful first nesting attempt is more common there as well. The
following table shows the timing of bald eagle breeding seasons in different regions of the
country. The table represents the range of time within which the majority of nesting
activities occur in each region and does not apply to any specific nesting pair. Because
the timing of nesting activities may vary within a given region, you should contact the
nearest U.S. Fish and Wildlife Service Field Office (see page 16) and/or your state wildlife
conservation agency for more specific information on nesting chronology in your area.
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Chronology of typical reproductive activities of bald eagles in the United States.
Sept.

Oct.

Nov.

Dec.

Jan.

Feb.

March

April

May

June

July

Aug.

SOUTHEASTERN U.S. (FL, GA, SC, NC, AL, MS, LA, TN, KY, AR, eastern 2 of TX)
Nest Building ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟
Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟
Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟
Fledging Young ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟
CHESAPEAKE BAY REGION (NC, VA, MD, DE, southern 2 of NJ, eastern 2 of PA, panhandle of WV)
Nest Building ⎟ ⎟
Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟ ⎟ ⎟
Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟ ⎟
Fledging Young
NORTHERN U.S. (ME, NH, MA, RI, CT, NY, northern 2 of NJ, western 2 of PA, OH, WV exc. panhandle, IN, IL,
MI, WI, MN, IA, MO, ND, SD, NB, KS, CO, UT)
Nest Building ⎟ ⎟
Egg Laying/Incubation ⎟ ⎟
Hatching/Rearing Young ⎟ ⎟
Fledging Young ⎟ ⎟ ⎟ ⎟
PACIFIC REGION (WA, OR, CA, ID, MT, WY, NV)
Nest Building ⎟ ⎟
Egg Laying/Incubation ⎟ ⎟
Hatching/Rearing Young ⎟ ⎟
Fledging Young ⎟ ⎟ ⎟ ⎟
SOUTHWESTERN U.S. (AZ, NM, OK panhandle, western 2 of TX)
Nest Building ⎟ ⎟⎟ ⎟⎟ ⎟
Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟⎟
⎟⎟
Hatching/Rearing Young ⎟ ⎟ ⎟
⎟⎟ ⎟⎟ ⎟ ⎟

Fledging Young ⎟

ALASKA
Nest Building ⎟ ⎟⎟ ⎟⎟ ⎟ ⎟
Egg Laying/Incubation
Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟⎟

⎟
Ing Young
Sept.

FledgOct.

Nov.

Dec.

Jan.

Feb.

March
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How many chicks do bald eagles raise?
The number of eagle eggs laid will vary from 1-3, with 1-2 eggs being the most common.
Only one eagle egg is laid per day, although not always on successive days. Hatching of
young occurs on different days with the result that chicks in the same nest are sometimes
of unequal size. The overall national fledging rate is approximately one chick per nest,
annually, which results in a healthy expanding population.
What do bald eagles eat?
Bald eagles are opportunistic feeders. Fish comprise much of their diet, but they also eat
waterfowl, shorebirds/colonial waterbirds, small mammals, turtles, and carrion. Because
they are visual hunters, eagles typically locate their prey from a conspicuous perch, or
soaring flight, then swoop down and strike. Wintering bald eagles often congregate in
large numbers along streams to feed on spawning salmon or other fish species, and often
gather in large numbers in areas below reservoirs, especially hydropower dams, where
fish are abundant. Wintering eagles also take birds from rafts of ducks at reservoirs and
rivers, and congregate on melting ice shelves to scavenge dead fish from the current or
the soft melting ice. Bald eagles will also feed on carcasses along roads, in landfills, and
at feedlots.
During the breeding season, adults carry prey to the nest to feed the young. Adults feed
their chicks by tearing off pieces of food and holding them to the beaks of the eaglets.
After fledging, immature eagles are slow to develop hunting skills, and must learn to
locate reliable food sources and master feeding techniques. Young eagles will
congregate together, often feeding upon easily acquired food such as carrion and fish
found in abundance at the mouths of streams and shallow bays and at landfills.
The impact of human activity on nesting bald eagles
During the breeding season, bald eagles are sensitive to a variety of human activities.
However, not all bald eagle pairs react to human activities in the same way. Some pairs
nest successfully just dozens of yards from human activity, while others abandon nest
sites in response to activities much farther away. This variability may be related to a
number of factors, including visibility, duration, noise levels, extent of the area affected by
the activity, prior experiences with humans, and tolerance of the individual nesting pair.
The relative sensitivity of bald eagles during various stages of the breeding season is
outlined in the following table.
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Nesting Bald Eagle Sensitivity to Human Activities
Phase

Activity

Sensitivity to
Human Activity

Comments

I

Courtship and
Nest Building

Most sensitive
period; likely to
respond negatively

Most critical time period. Disturbance is manifested in nest
abandonment. Bald eagles in newly established territories are
more prone to abandon nest sites.

II

Egg laying

Very sensitive
period

Human activity of even limited duration may cause nest
desertion and abandonment of territory for the breeding
season.

III

Incubation and
early nestling
period (up to 4
weeks)

Very sensitive
period

Adults are less likely to abandon the nest near and after
hatching. However, flushed adults leave eggs and young
unattended; eggs are susceptible to cooling, loss of moisture,
overheating, and predation; young are vulnerable to elements.

IV

Nestling
period, 4 to 8
weeks

Moderately
sensitive period

Likelihood of nest abandonment and vulnerability of the
nestlings to elements somewhat decreases. However,
nestlings may miss feedings, affecting their survival.

V

Nestlings 8
weeks through
fledging

Very sensitive
period

Gaining flight capability, nestlings 8 weeks and older may flush
from the nest prematurely due to disruption and die.

If agitated by human activities, eagles may inadequately construct or repair their nest,
may expend energy defending the nest rather than tending to their young, or may
abandon the nest altogether. Activities that cause prolonged absences of adults from
their nests can jeopardize eggs or young. Depending on weather conditions, eggs may
overheat or cool too much and fail to hatch. Unattended eggs and nestlings are subject to
predation. Young nestlings are particularly vulnerable because they rely on their parents
to provide warmth or shade, without which they may die as a result of hypothermia or heat
stress. If food delivery schedules are interrupted, the young may not develop healthy
plumage, which can affect their survival. In addition, adults startled while incubating or
brooding young may damage eggs or injure their young as they abruptly leave the nest.
Older nestlings no longer require constant attention from the adults, but they may be
startled by loud or intrusive human activities and prematurely jump from the nest before
they are able to fly or care for themselves. Once fledged, juveniles range up to ¼ mile
from the nest site, often to a site with minimal human activity. During this period, until
about six weeks after departure from the nest, the juveniles still depend on the adults to
feed them.
The impact of human activity on foraging and roosting bald eagles
Disruption, destruction, or obstruction of roosting and foraging areas can also negatively
affect bald eagles. Disruptive activities in or near eagle foraging areas can interfere with
feeding, reducing chances of survival. Interference with feeding can also result in reduced
productivity (number of young successfully fledged). Migrating and wintering bald eagles
often congregate at specific sites for purposes of feeding and sheltering. Bald eagles rely
on established roost sites because of their proximity to sufficient food sources. Roost
sites are usually in mature trees where the eagles are somewhat sheltered from the wind
and weather. Human activities near or within communal roost sites may prevent eagles
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from feeding or taking shelter, especially if there are not other undisturbed and productive
feeding and roosting sites available. Activities that permanently alter communal roost
sites and important foraging areas can altogether eliminate the elements that are essential
for feeding and sheltering eagles.
Where a human activity agitates or bothers roosting or foraging bald eagles to the degree
that causes injury or substantially interferes with breeding, feeding, or sheltering behavior
and causes, or is likely to cause, a loss of productivity or nest abandonment, the conduct
of the activity constitutes a violation of the Eagle Act’s prohibition against disturbing
eagles. The circumstances that might result in such an outcome are difficult to predict
without detailed site-specific information. If your activities may disturb roosting or foraging
bald eagles, you should contact your local Fish and Wildlife Service Field Office (see page
16) for advice and recommendations for how to avoid such disturbance.
RECOMMENDATIONS FOR AVOIDING DISTURBANCE AT NEST SITES
In developing these Guidelines, we relied on existing state and regional bald eagle
guidelines, scientific literature on bald eagle disturbance, and recommendations of state
and Federal biologists who monitor the impacts of human activity on eagles. Despite
these resources, uncertainties remain regarding the effects of many activities on eagles
and how eagles in different situations may or may not respond to certain human activities.
The Service recognizes this uncertainty and views the collection of better biological data
on the response of eagles to disturbance as a high priority. To the extent that resources
allow, the Service will continue to collect data on responses of bald eagles to human
activities conducted according to the recommendations within these Guidelines to ensure
that adequate protection from disturbance is being afforded, and to identify circumstances
where the Guidelines might be modified. These data will be used to make future
adjustments to the Guidelines.
To avoid disturbing nesting bald eagles, we recommend (1) keeping a distance between
the activity and the nest (distance buffers), (2) maintaining preferably forested (or natural)
areas between the activity and around nest trees (landscape buffers), and (3) avoiding
certain activities during the breeding season. The buffer areas serve to minimize visual
and auditory impacts associated with human activities near nest sites. Ideally, buffers
would be large enough to protect existing nest trees and provide for alternative or
replacement nest trees.
The size and shape of effective buffers vary depending on the topography and other
ecological characteristics surrounding the nest site. In open areas where there are little or
no forested or topographical buffers, such as in many western states, distance alone must
serve as the buffer. Consequently, in open areas, the distance between the activity and
the nest may need to be larger than the distances recommended under Categories A and
B of these guidelines (pg. 12) if no landscape buffers are present. The height of the nest
above the ground may also ameliorate effects of human activities; eagles at higher nests
may be less prone to disturbance.
In addition to the physical features of the landscape and nest site, the appropriate size for
the distance buffer may vary according to the historical tolerances of eagles to human
activities in particular localities, and may also depend on the location of the nest in relation
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to feeding and roosting areas used by the eagles. Increased competition for nest sites
may lead bald eagles to nest closer to human activity (and other eagles).
Seasonal restrictions can prevent the potential impacts of many shorter-term, obtrusive
activities that do not entail landscape alterations (e.g. fireworks, outdoor concerts). In
proximity to the nest, these kinds of activities should be conducted only outside the
breeding season. For activities that entail both short-term, obtrusive characteristics and
more permanent impacts (e.g., building construction), we recommend a combination of
both approaches: retaining a landscape buffer and observing seasonal restrictions.
For assistance in determining the appropriate size and configuration of buffers or the
timing of activities in the vicinity of a bald eagle nest, we encourage you to contact the
nearest U.S. Fish and Wildlife Service Field Office (see page 16).
Existing Uses
Eagles are unlikely to be disturbed by routine use of roads, homes, and other facilities
where such use pre-dates the eagles’ successful nesting activity in a given area.
Therefore, in most cases ongoing existing uses may proceed with the same intensity with
little risk of disturbing bald eagles. However, some intermittent, occasional, or irregular
uses that pre-date eagle nesting in an area may disturb bald eagles. For example: a pair
of eagles may begin nesting in an area and subsequently be disturbed by activities
associated with an annual outdoor flea market, even though the flea market has been held
annually at the same location. In such situations, human activity should be adjusted or
relocated to minimize potential impacts on the nesting pair.
ACTIVITY-SPECIFIC GUIDELINES
The following section provides the Service=s management recommendations for avoiding
bald eagle disturbance as a result of new or intermittent activities proposed in the vicinity
of bald eagle nests. Activities are separated into 8 categories (A – H) based on the nature
and magnitude of impacts to bald eagles that usually result from the type of activity.
Activities with similar or comparable impacts are grouped together.
In most cases, impacts will vary based on the visibility of the activity from the eagle nest
and the degree to which similar activities are already occurring in proximity to the nest
site. Visibility is a factor because, in general, eagles are more prone to disturbance when
an activity occurs in full view. For this reason, we recommend that people locate activities
farther from the nest structure in areas with open vistas, in contrast to areas where the
view is shielded by rolling topography, trees, or other screening factors. The
recommendations also take into account the existence of similar activities in the area
because the continued presence of nesting bald eagles in the vicinity of the existing
activities indicates that the eagles in that area can tolerate a greater degree of human
activity than we can generally expect from eagles in areas that experience fewer human
impacts. To illustrate how these factors affect the likelihood of disturbing eagles, we have
incorporated the recommendations for some activities into a table (categories A and B).
First, determine which category your activity falls into (between categories A – H). If the
activity you plan to undertake is not specifically addressed in these guidelines, follow the
recommendations for the most similar activity represented.
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If your activity is under A or B, our recommendations are in table form. The vertical axis
shows the degree of visibility of the activity from the nest. The horizontal axis (header
row) represents the degree to which similar activities are ongoing in the vicinity of the
nest. Locate the row that best describes how visible your activity will be from the eagle
nest. Then, choose the column that best describes the degree to which similar activities
are ongoing in the vicinity of the eagle nest. The box where the column and row come
together contains our management recommendations for how far you should locate your
activity from the nest to avoid disturbing the eagles. The numerical distances shown in
the tables are the closest the activity should be conducted relative to the nest. In some
cases we have included additional recommendations (other than recommended distance
from the nest) you should follow to help ensure that your activity will not disturb the
eagles.
Alternate nests
For activities that entail permanent landscape alterations that may result in bald eagle
disturbance, these recommendations apply to both active and alternate bald eagle nests.
Disturbance becomes an issue with regard to alternate nests if eagles return for breeding
purposes and react to land use changes that occurred while the nest was inactive. The
likelihood that an alternate nest will again become active decreases the longer it goes
unused. If you plan activities in the vicinity of an alternate bald eagle nest and have
information to show that the nest has not been active during the preceding 5 breeding
seasons, the recommendations provided in these guidelines for avoiding disturbance
around the nest site may no longer be warranted. The nest itself remains protected by
other provisions of the Eagle Act, however, and may not be destroyed.
If special circumstances exist that make it unlikely an inactive nest will be reused before 5
years of disuse have passed, and you believe that the probability of reuse is low enough
to warrant disregarding the recommendations for avoiding disturbance, you should be
prepared to provide all the reasons for your conclusion, including information regarding
past use of the nest site. Without sufficient documentation, you should continue to follow
these guidelines when conducting activities around the nest site. If we are able to
determine that it is unlikely the nest will be reused, we may advise you that the
recommendations provided in these guidelines for avoiding disturbance are no longer
necessary around that nest site.
This guidance is intended to minimize disturbance, as defined by Federal regulation. In
addition to Federal laws, most states and some tribes and smaller jurisdictions have
additional laws and regulations protecting bald eagles. In some cases those laws and
regulations may be more protective (restrictive) than these Federal guidelines.
Temporary Impacts
For activities that have temporary impacts, such as the use of loud machinery, fireworks
displays, or summer boating activities, we recommend seasonal restrictions. These types
of activities can generally be carried out outside of the breeding season without causing
disturbance. The recommended restrictions for these types of activities can be lifted for
alternate nests within a particular territory, including nests that were attended during the
current breeding season but not used to raise young, after eggs laid in another nest within
the territory have hatched (depending on the distance between the alternate nest and the
active nest).
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In general, activities should be kept as far away from nest trees as possible; loud and
disruptive activities should be conducted when eagles are not nesting; and activity
between the nest and the nearest foraging area should be minimized. If the activity you
plan to undertake is not specifically addressed in these guidelines, follow the
recommendations for the most similar activity addressed, or contact your local U.S. Fish
and Wildlife Service Field Office for additional guidance.
If you believe that special circumstances apply to your situation that increase or diminish
the likelihood of bald eagle disturbance, or if it is not possible to adhere to the guidelines,
you should contact your local Service Field Office for further guidance.
Category A:
Building construction, 1 or 2 story, with project footprint of ½ acre or less.
Construction of roads, trails, canals, power lines, and other linear utilities.
Agriculture and aquaculture – new or expanded operations.
Alteration of shorelines or wetlands.
Installation of docks or moorings.
Water impoundment.
Category B:
Building construction, 3 or more stories.
Building construction, 1 or 2 story, with project footprint of more than ½ acre.
Installation or expansion of marinas with a capacity of 6 or more boats.
Mining and associated activities.
Oil and natural gas drilling and refining and associated activities.
If there is no similar activity
within 1 mile of the nest

If the activity
will be visible
from the nest

If the activity
will not be
visible from the
nest

660 feet. Landscape buffers are
recommended.

Category A:
330 feet. Clearing, external
construction, and landscaping
between 330 feet and 660 feet
should be done outside breeding
season.
Category B:
660 feet.

If there is similar activity closer
than 1 mile from the nest
660 feet, or as close as existing
tolerated activity of similar scope.
Landscape buffers are
recommended.

330 feet, or as close as existing
tolerated activity of similar scope.
Clearing, external construction and
landscaping within 660 feet should
be done outside breeding season.

The numerical distances shown in the table are the closest the activity should be conducted relative to
the nest.
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Category C. Timber Operations and Forestry Practices
•

Avoid clear cutting or removal of overstory trees within 330 feet of the nest at any
time.

•

Avoid timber harvesting operations, including road construction and chain saw and
yarding operations, during the breeding season within 660 feet of the nest. The
distance may be decreased to 330 feet around alternate nests within a particular
territory, including nests that were attended during the current breeding season but
not used to raise young, after eggs laid in another nest within the territory have
hatched.

•

Selective thinning and other silviculture management practices designed to
conserve or enhance habitat, including prescribed burning close to the nest tree,
should be undertaken outside the breeding season. Precautions such as raking
leaves and woody debris from around the nest tree should be taken to prevent
crown fire or fire climbing the nest tree. If it is determined that a burn during the
breeding season would be beneficial, then, to ensure that no take or disturbance
will occur, these activities should be conducted only when neither adult eagles nor
young are present at the nest tree (i.e., at the beginning of, or end of, the breeding
season, either before the particular nest is active or after the young have fledged
from that nest). Appropriate Federal and state biologists should be consulted
before any prescribed burning is conducted during the breeding season.

•

Avoid construction of log transfer facilities and in-water log storage areas within
330 feet of the nest.

Category D. Off-road vehicle use (including snowmobiles). No buffer is necessary
around nest sites outside the breeding season. During the breeding season, do not
operate off-road vehicles within 330 feet of the nest. In open areas, where there is
increased visibility and exposure to noise, this distance should be extended to 660 feet.
Category E. Motorized Watercraft use (including jet skis/personal watercraft). No
buffer is necessary around nest sites outside the breeding season. During the breeding
season, within 330 feet of the nest, (1) do not operate jet skis (personal watercraft), and
(2) avoid concentrations of noisy vessels (e.g., commercial fishing boats and tour boats),
except where eagles have demonstrated tolerance for such activity. Other motorized boat
traffic passing within 330 feet of the nest should attempt to minimize trips and avoid
stopping in the area where feasible, particularly where eagles are unaccustomed to boat
traffic. Buffers for airboats should be larger than 330 feet due to the increased noise they
generate, combined with their speed, maneuverability, and visibility.
Category F. Non-motorized recreation and human entry (e.g., hiking, camping,
fishing, hunting, birdwatching, kayaking, canoeing). No buffer is necessary around nest
sites outside the breeding season. If the activity will be visible or highly audible from the
nest, maintain a 330-foot buffer during the breeding season, particularly where eagles are
unaccustomed to such activity.
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Category G. Helicopters and fixed-wing aircraft.
Except for authorized biologists trained in survey techniques, avoid operating aircraft
within 1,000 feet of the nest during the breeding season, except where eagles have
demonstrated tolerance for such activity.
Category H. Blasting and other loud, intermittent noises.
Avoid blasting and other activities that produce extremely loud noises within 1/2 mile of
active nests, unless greater tolerance to the activity (or similar activity) has been
demonstrated by the eagles in the nesting area. This recommendation applies to the use
of fireworks classified by the Federal Department of Transportation as Class B explosives,
which includes the larger fireworks that are intended for licensed public display.

RECOMMENDATIONS FOR AVOIDING DISTURBANCE AT FORAGING AREAS AND
COMMUNAL ROOST SITES
1. Minimize potentially disruptive activities and development in the eagles’ direct
flight path between their nest and roost sites and important foraging areas.
2. Locate long-term and permanent water-dependent facilities, such as boat
ramps and marinas, away from important eagle foraging areas.
3. Avoid recreational and commercial boating and fishing near critical eagle
foraging areas during peak feeding times (usually early to mid-morning and
late afternoon), except where eagles have demonstrated tolerance to such
activity.
4. Do not use explosives within ½ mile (or within 1 mile in open areas) of
communal roosts when eagles are congregating, without prior coordination
with the U.S. Fish and Wildlife Service and your state wildlife agency.
5. Locate aircraft corridors no closer than 1,000 feet vertical or horizontal distance
from communal roost sites.
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ADDITIONAL RECOMMENDATIONS TO BENEFIT BALD EAGLES
The following are additional management practices that landowners and planners can
exercise for added benefit to bald eagles.
1. Protect and preserve potential roost and nest sites by retaining mature trees and old
growth stands, particularly within ½ mile from water.
2. Where nests are blown from trees during storms or are otherwise destroyed by the
elements, continue to protect the site in the absence of the nest for up to three (3)
complete breeding seasons. Many eagles will rebuild the nest and reoccupy the site.
3. To avoid collisions, site wind turbines, communication towers, and high voltage
transmission power lines away from nests, foraging areas, and communal roost sites.
4. Employ industry-accepted best management practices to prevent birds from colliding
with or being electrocuted by utility lines, towers, and poles. If possible, bury utility
lines in important eagle areas.
5. Where bald eagles are likely to nest in human-made structures (e.g., cell phone
towers) and such use could impede operation or maintenance of the structures or
jeopardize the safety of the eagles, equip the structures with either (1) devices
engineered to discourage bald eagles from building nests, or (2) nesting platforms that
will safely accommodate bald eagle nests without interfering with structure
performance.
6. Immediately cover carcasses of euthanized animals at landfills to protect eagles from
being poisoned.
7. Do not intentionally feed bald eagles. Artificially feeding bald eagles can disrupt their
essential behavioral patterns and put them at increased risk from power lines, collision
with windows and cars, and other mortality factors.
8. Use pesticides, herbicides, fertilizers, and other chemicals only in accordance with
Federal and state laws.
9. Monitor and minimize dispersal of contaminants associated with hazardous waste
sites (legal or illegal), permitted releases, and runoff from agricultural areas, especially
within watersheds where eagles have shown poor reproduction or where
bioaccumulating contaminants have been documented. These factors present a risk
of contamination to eagles and their food sources.
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CONTACTS
The following U.S. Fish and Wildlife Service Field Offices provide technical assistance on bald
eagle management:
Alabama
Alaska
Arizona
Arkansas
California

Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
Illinois/Iowa
Indiana
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York

Daphne
(251) 441-5181
Anchorage
(907) 271-2888
Fairbanks
(907) 456-0203
Juneau
(907) 780-1160
Phoenix
(602) 242-0210
Conway
(501) 513-4470
Arcata
(707) 822-7201
Barstow
(760) 255-8852
Carlsbad
(760) 431-9440
Red Bluff
(530) 527-3043
Sacramento
(916) 414-6000
Stockton
(209) 946-6400
Ventura
(805) 644-1766
Yreka
(530) 842-5763
Lakewood
(303) 275-2370
Grand Junction (970) 243-2778
(See New Hampshire)
(See Maryland)
Panama City (850) 769-0552
Vero Beach
(772) 562-3909
Jacksonville
(904) 232-2580
Athens
(706) 613-9493
Brunswick
(912) 265-9336
Columbus
(706) 544-6428
Boise
(208) 378-5243
Chubbuck
(208) 237-6975
Rock Island
(309) 757-5800
Bloomington
(812) 334-4261
Manhattan
(785) 539-3474
Frankfort
(502) 695-0468
Lafayette
(337) 291-3100
Old Town
(207) 827-5938
Annapolis
(410) 573-4573
(See New Hampshire)
East Lansing (517) 351-2555
Bloomington
(612) 725-3548
Jackson
(601) 965-4900
Columbia
(573) 234-2132
Helena
(405) 449-5225
Grand Island (308) 382-6468
Las Vegas
(702) 515-5230
Reno
(775) 861-6300

North Carolina
North Dakota
Ohio
Oklahoma
Oregon

Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Concord
(603) 223-2541
Pleasantville
(609) 646-9310
Albuquerque
(505) 346-2525
Cortland
(607) 753-9334
Long Island
(631) 776-1401
Raleigh
(919) 856-4520
Asheville
(828) 258-3939
Bismarck
(701) 250-4481
Reynoldsburg (614) 469-6923
Tulsa
(918) 581-7458
Bend
(541) 383-7146
Klamath Falls (541) 885-8481
La Grande
(541) 962-8584
Newport
(541) 867-4558
Portland
(503) 231-6179
Roseburg
(541) 957-3474
State College (814) 234-4090
(See New Hampshire)
Charleston
(843) 727-4707
Pierre
(605) 224-8693
Cookeville
(931) 528-6481
Clear Lake
(281) 286-8282
West Valley City (801) 975-3330
(See New Hampshire)
Gloucester
(804) 693-6694
Lacey
(306) 753-9440
Spokane
(509) 891-6839
Wenatchee
(509) 665-3508
Elkins
(304) 636-6586
New Franken (920) 866-1725
Cheyenne
(307) 772-2374
Cody
(307) 578-5939

National Office
U.S. Fish and Wildlife Service
Division of Migratory Bird Management
4401 North Fairfax Drive, MBSP-4107
Arlington, VA 22203-1610
(703) 358-1714
http://www.fws.gov/migratorybirds

State Agencies
To contact a state wildlife agency, visit the Association of Fish & Wildlife Agencies’ website at
http://www.fishwildlife.org/where_us.html
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GLOSSARY
The definitions below apply to these National Bald Eagle Management Guidelines:
Communal roost sites – Areas where bald eagles gather and perch overnight – and
sometimes during the day in the event of inclement weather. Communal roost sites are
usually in large trees (live or dead) that are relatively sheltered from wind and are generally
in close proximity to foraging areas. These roosts may also serve a social purpose for pair
bond formation and communication among eagles. Many roost sites are used year after
year.
Disturb – To agitate or bother a bald or golden eagle to a degree that causes, or is likely to
cause, based on the best scientific information available, 1) injury to an eagle, 2) a decrease
in its productivity, by substantially interfering with normal breeding, feeding, or sheltering
behavior, or 3) nest abandonment, by substantially interfering with normal breeding, feeding,
or sheltering behavior.
In addition to immediate impacts, this definition also covers impacts that result from humancaused alterations initiated around a previously used nest site during a time when eagles are
not present, if, upon the eagle=s return, such alterations agitate or bother an eagle to a
degree that injures an eagle or substantially interferes with normal breeding, feeding, or
sheltering habits and causes, or is likely to cause, a loss of productivity or nest
abandonment.
Fledge – To leave the nest and begin flying. For bald eagles, this normally occurs at 10-12
weeks of age.
Fledgling – A juvenile bald eagle that has taken the first flight from the nest but is not yet
independent.
Foraging area – An area where eagles feed, typically near open water such as rivers, lakes,
reservoirs, and bays where fish and waterfowl are abundant, or in areas with little or no water
(i.e., rangelands, barren land, tundra, suburban areas, etc.) where other prey species (e.g.,
rabbit, rodents) or carrion (such as at landfills) are abundant.
Landscape buffer – A natural or human-made landscape feature that screens eagles from
human activity (e.g., strip of trees, hill, cliff, berm, sound wall).
Nest – A structure built, maintained, or used by bald eagles for the purpose of reproduction.
An active nest is a nest that is attended (built, maintained or used) by a pair of bald eagles
during a given breeding season, whether or not eggs are laid. An alternate nest is a nest
that is not used for breeding by eagles during a given breeding season.
Nest abandonment – Nest abandonment occurs when adult eagles desert or stop attending
a nest and do not subsequently return and successfully raise young in that nest for the
duration of a breeding season. Nest abandonment can be caused by altering habitat near a
nest, even if the alteration occurs prior to the breeding season. Whether the eagles migrate
during the non-breeding season, or remain in the area throughout the non-breeding season,
nest abandonment can occur at any point between the time the eagles return to the nesting
site for the breeding season and the time when all progeny from the breeding season have
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dispersed.
Project footprint – The area of land (and water) that will be permanently altered for a
development project, including access roads.
Similar scope – In the vicinity of a bald eagle nest, an existing activity is of similar scope to
a new activity where the types of impacts to bald eagles are similar in nature, and the
impacts of the existing activity are of the same or greater magnitude than the impacts of the
potential new activity. Examples: (1) An existing single-story home 200 feet from a nest is
similar in scope to an additional single-story home 200 feet from the nest; (2) An existing
multi-story, multi-family dwelling 150 feet from a nest has impacts of a greater magnitude
than a potential new single-family home 200 feet from the nest; (3) One existing singlefamily home 200 feet from the nest has impacts of a lesser magnitude than three singlefamily homes 200 feet from the nest; (4) an existing single-family home 200 feet from a
communal roost has impacts of a lesser magnitude than a single-family home 300 feet from
the roost but 40 feet from the eagles’ foraging area. The existing activities in examples (1)
and (2) are of similar scope, while the existing activities in example (3) and (4) are not.
Vegetative buffer – An area surrounding a bald eagle nest that is wholly or largely covered
by forest, vegetation, or other natural ecological characteristics, and separates the nest from
human activities.
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Memorandum
To:

Carl Grabinski, Joslyn Manufacturing Company

From:

Andrew Bielakowski, ERM

Date:

29 December 2014

Subject:

Cultural Resources Assessment
Columbia Steel Casting Company, Inc. Facility,

Environmental
Resources
Management
1218 3rd Avenue
Suite 1412
Seattle, WA 98101
(443) 207-0519

Multnomah County, Portland, Oregon

ECSI Sites #023 and #104

On behalf of the Joslyn Manufacturing Company (Joslyn), ERM-West, Inc.
(ERM) conducted a cultural resources assessment (CRA) of Center Pond
in support of the proposed Interim Removal Action (IRA) at Center Pond,
located in the northern portion of the Columbia Steel Casting Company,
Inc. (CSCC) facility. The CSCC facility is located at 10425 North Bloss
Avenue in Portland, Multnomah County, Oregon (Figure 1). This letter
serves to document the results of the CRA and provide ERM’s
recommendations on how to address cultural resources during
implementation of the IRA.
Site Background
Joslyn is implementing an IRA under Oregon Administrative Rules (OAR)
340 Division 122 to address high dioxin/furan (D/F) concentrations in
surface soils at Center Pond, located in the northern portion of the CSCC
facility (Figures 1 and 2). The IRA is being undertaken pursuant to and in
partial fulfillment of a Consent Order between Joslyn and Oregon
Department of Environmental Quality (ODEQ) for clean-up of soil and
groundwater contamination at the former Joslyn manufacturing facility.
Center Pond is a former storm water management unit and is the
geographic feature where the IRA will take place (Figure 3). Surface soil in
Center Pond contains D/F and certain metals at concentrations that pose
risks. The ODEQ-endorsed IRA involves excavating contaminated soil in
Center Pond, consolidating it on-site, and capping the soil as a means of
isolation. This action will provide immediate and long-term protection to
human health and the environment from existing contamination in Center
Pond. Following excavation, wetland function in Center Pond will be
restored, as described in the Wetland Restoration Plan.

A member of the Environmental
Resources Management Group
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Study Objectives
The final proposed remedial activities at Center Pond require the issuance
of a Section 404 permit, under the Clean Water Act (CWA), from USACE.
Under Nationwide Permit 38 (Cleanup of Hazardous and Toxic Waste), a
pre-construction notification (PCN) must be submitted to the USACE. As
part of the PCN review, USACE is required to consider the effects of the
issuance of the permit on historic properties (i.e., archaeological sites,
buildings, or districts listed or eligible for listing on the National Register
of Historic Places [NRHP]) pursuant to Section 106 of the National
Historic Preservation Act (NHPA) and under the provisions of 33 Code of
Federal Regulations (CFR) Part 325, Appendix C.
The objective of this memorandum is to document cultural resources
activities associated with the proposed IRA in order to provide
information to USACE and to assist in making the determination
described above. This information will be included in the Joint Permit
Application.
General Site Description
Center Pond is located near the northern boundary of the CSCC facility, in
an industrial area of Portland, Multnomah County, Oregon. The street
address is 10425 North Bloss Avenue in Portland, Oregon. It is bounded to
the north by the Columbia Slough, to the south by the Burlington
Northern Santa Fe and then residential development, to the east by
industrial development and North Portland Road, and to the west by
industrial development and the Columbia Slough. Smith Lake is located
to the north and residential, commercial, and industrial lands surround
the CSCC facility in general.
Center Pond is comprised of approximately 1 acre. It is the northern
portion of a historic swale that was filled with soil in over time. Center
Pond historically received direct storm water and industrial discharges
from the Joslyn, CSCC, and Chapman facilities. Industrial discharges
dissipated over time as industrial best management practices were
implemented, such as use of oil-water separators and re-routing industrial
discharges to the City sanitary sewer. Facility storm water inputs
continued until 1998, when all storm water point discharges to the pond
were re-routed. Surface soil in Center Pond contains D/F and certain
metals at concentrations that pose risks. The IRA described herein
involves excavating the top 12 or 24 inches of impacted soil, consolidating
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it on-site and capping the soil as a means of isolation. The excavated area
will then be restored to provide wetland functionality, as described in the
Wetland Restoration Plan. This action will provide immediate and longterm protection to human health and the environment from existing
chemical impacts in Center Pond.
Previous Site Use/Disturbance
Manufacturing activities have occurred in upland areas south of Center
Pond beginning in 1951. As part of these activities, the southern portion of
a natural drainage swale was first used as wastewater impoundments and
later filled to create additional upland area. Center Pond is the
northernmost remnant of the historical drainage swale. All historical
aerials and topographic maps indicate that no human activities occurred
within the area where the proposed IRA will occur.
Cultural Resources Activities
At the request of Joslyn, Andrew Bielakowski, Senior Cultural Resources
Manager with ERM, conducted a reconnaissance review of Center Pond
and the surrounding area on 28 October 2014. Review confirmed the
general nature of previous disturbances (discussed above) using
observations from aerial photographs. In addition, background
information was gathered, including a review of existing archaeological
site forms, previous cultural resource survey reports, historic context
documentation, and historic structure documentation at the Oregon State
Historic Preservation Office (SHPO) using the SHPO Archaeological and
Historic Sites databases.
This research indicates that no previously documented archaeological
sites or architectural history properties have been identified within Center
Pond. In order to provide area context, previously documented cultural
resources were identified within 1-mile of the CSCC facility. Within this 1mile area, six previously documented archaeological sites were identified
(35MU0016, 35MU0017, 35MU0019, 35MU0045, and 35MU0111). All
archaeological sites are small, prehistoric artifact scatters located in
upland areas north of Smith Lake. Artifacts observed at the sites mainly
consist of fire-cracked rock (FCR). In addition, 35MU0045 contains a
possible basalt scraper and 35MU0111 contains calcined bone, in addition
to FCR and charcoal. These sites were located on the opposite side of
Smith Lake from Center Pond, where the elevated uplands would have
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been more attractive to prehistoric peoples. None of these archaeological
sites have formal determinations of eligibility.
Eighty-nine previously documented architectural history properties were
identified within 1 mile of the CSCC facility (Table 1). Of the 89 properties,
31 were determined not eligible for the NRHP, 52 were determined
eligible for the NRHP, and NRHP eligibility for six were not determined.
The closest architectural history property, 51415, is approximately 0.3
miles to the south of Center Pond.
Although previous cultural resources surveys were reviewed for
contextual information, no previous cultural resources surveys have been
conducted within Center Pond. Topographic and aerial maps showing
Center Pond relative to previously documented archaeological sites and
architectural history properties are provided as Figures 4 and 5.
Proposed Remediation Activities
Joslyn is implementing an IRA under OAR 340 Division 122 to address
contaminated soil at Center Pond within the CSCC facility (Figures 1 and
2). The IRA is being undertaken pursuant to and in partial fulfillment of a
Consent Order between Joslyn and Oregon Department of Environmental
Quality (ODEQ) for clean-up of soil and groundwater contamination at
the former Joslyn manufacturing facility. The IRA was endorsed by ODEQ
on 9 July 2014.
The goals and objectives of the IRA are to expedite the remedial actions
necessary to address high D/F concentrations in Center Pond soils. The
proposed IRA, endorsed by ODEQ, requires the excavation of the top 12
inches of soil within 0.824 acres of Center Pond and the top 24 inches of
soil within 0.037 acres of Center Pond. Excavated materials will be
consolidated and placed under a hardscape cap along the southern
margin of Center Pond. The containment cell will be 0.157 acres, of which
0.099 acres are within jurisdictional wetlands (Figure 3).
Recommendations
Based on the historic aerial photograph analysis and reconnaissance
review of Center Pond, ERM believes there is a low potential for
archaeological resources to be present within Center Pond and/or to be
impacted by the proposed remediation activities. Given the previous
disturbance in the vicinity of Center Pond due to previous fill,
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construction, and operations, it is unlikely that archaeological resources
would even remain within this area.
Archaeological sites are known to exist around Smith Lake; however,
these sites are generally found in areas of topographic prominence. Center
Pond is within a low-lying area and was part of a natural drainage swale.
Areas such as this would not have supported significant archaeological
sites due to their nature as a natural drainage swale. Remediation
activities associated with Center Pond are focused on areas below the
ordinary waterline, which are areas of low archaeological potential. As a
result, ERM believes that there is a low potential for archaeological
resources to be present within Center Pond and/or impacted by the
proposed IRA.
Lastly, no indirect impacts (i.e. visual) are expected to any of the
previously identified eligible historic structures. All are located further
than 0.3 miles from Center Pond. Direct viewsheds to Center Pond from
these respective locations would be blocked by residential, commercial,
and industrial structures, boulevards trees, and the perimeter trees
between any historic structures and Center Pond. Additionally, given the
nature of the proposed remediation activities, their diminutive scale, and
consistency with the surrounding environment, no impacts to historic
structures would be expected.
Based on the low archaeological impact potential and lack of historic
structural impact potential discussed above, ERM recommends that no
additional cultural resources activities be conducted prior to the start of
the final remediation activities. An Inadvertent Discovery Plan (IDP) will
be included in the Removal Action Plan and will be followed during all
ground-disturbing activities for the proposed IRA. Construction staff will
be briefed on the procedures discussed in the IDP and the IDP will be
followed if cultural materials, including human remains, are encountered
during any ground disturbing activities.
If you have any questions regarding the assessment or our
recommendations, please feel free to call either Shira DeGrood, R.G. at
(503) 488-5282, or Andrew Bielakowski at (443) 207-0519.
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Table 1
Previously Identified Architectural History Properties
Within 1-mile of the Facility
Cultural Resources Assessment
Columbia Steel Casting Company, Inc.
Resource ID

Property Type

Address/Location

50338

Federal Housing Administration
9009 N. Foss Avenue
Building
Northern Lombard Street
6700 N. Lombard Street
Overcrossing
University Park Library
7508 N. Hereford Avenue

50344

West Delta Golf Course

50241
50286

3500 N. Victory Boulevard

Year Built

Eligibility

1943

Eligible

1909

Eligible

1922

Eligible

N/A

Undetermined

51415

A.R. Kammerer House

6275 N. Bank Street

1909

Eligible

51457

J. Orville Smith House

8909 N. Berkeley Avenue

1905

Eligible

51493

G.T. Hollister House

5408 N. Bowdoin Street

1907

Eligible

51494

Joseph & Hazel Theberge House 5728 N. Bowdoin Street

1910

Eligible

51628

James John High School

6941 N. Central Street

1921

Eligible

51636

J. Johnson House

9027 N. Charleston Avenue

1904

Eligible

51656

Lenore V.H. Nowlin House

7907 N. Clarendon Avenue

1911

Eligible

51686

Anna Allison Stance House
Burlington Northern RR
Overpass
B. Slenebaugh House

7523 N. Gloucester Avenue

1908

Eligible

5700 N. Columbia Boulevard

1909

Eligible

8717 N. Exeter Avenue

c. 1910

Eligible

8982 N. Exeter Avenue

1904

Eligible

8983 N. Exeter Avenue

1905

Eligible

6200 N. Fessenden Street

1909

Eligible

51703
51877
51878

52136

Joseph Fully House
Rachel A. & Isaac N. Shotto
House
Burlington Northern
Overcrossing #1
Portsmouth School

7703 N. Hereford Avenue

1925

Eligible

52137

St. Andrews Episcopal Church

7704 N. Hereford Avenue

1895

Undetermined

52180

Agnes Sykes House & Garage

5407 N. Houghton Street

1902

Undetermined

52195

Sarah A. Jones House

8007 N. Hudson Street

1903

Eligible

52353

Wall Street Auto Service

6027 N. Lombard Street

1925

Eligible

52354

Reed Grocery & Meats

6347 N. Lombard Street

1910

Eligible

52383

Stump Family Cemetery

9850 N. Macrum Avenue

1867

Undetermined

52384

C.N. Case Jr. House

100035 N. Macrum Avenue

1948

Eligible

52532

H.J. Rose House
Jacob Frank & Nettie Mayback
House
William Morey House

9111 N. Mohawk Avenue

1903

Eligible

8917 N. Newell Avenue

1902

Not Eligible

8554 N. Oswego Avenue

1925

Eligible

10425 N. Oswego Avenue

1927

Eligible

10000 N. Portland Road

N/A

Undetermined

52829

M. B. Nelson House
North Ortland Junction, RR
Switch House
J.H. Glass House

7625 N. Portsmouth Avenue

c. 1895

Eligible

52830

Matthias Larson House

8915 N. Portsmouth Avenue

1910

Eligible

52831

Henry M. Bryant House

8923 N. Portsmouth Avenue

1908

Eligible

51879
51916

52635
52705
52706
52824

ERM
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Table 1
Previously Identified Architectural History Properties
Within 1-mile of the Facility
Cultural Resources Assessment
Columbia Steel Casting Company, Inc.
Resource ID

Property Type

Address/Location

Year Built

Eligibility

53152
53153
53155

53399

St. Clements Convent
St. Clements School
St. Clements Parish Church
Seventh Church of Christ
Scientist
Bert J. Simmons House

7320 N. Smith Street
7332 N. Smith Street
7408 N. Smith Street

1910
1910
1921

Demolished
Demolished
Eligible

9008 N. Smith Street

1919

Eligible

9315 N. Tioga Street

1902

Eligible

53456

Clarendon Elementary School

9325 N. Van Houghton Avenue

1970

Eligible

53610
54629
54630
54632
54647
54856
54965
55087
55099
55154
55292
55370
55662
55762
55974
56054
647655
648457
648889

Portsmouth School
House
House
House
House
House
House
House
House
House
House
House
Northern Substation
Row of Cedar Trees
Tree
Willis Hardware & Furniture
House
House
House

5103 N. Willis Boulevard
6224 N. Astor Street
6677 N. Astor Street
6603 N. Bank Street
7512 N. Berkeley Avenue
8901 N. Haven Avenue
9418 N. Macrum Avenue
7459 N. Newell Avenue
5527 N. Oberlin Street
7461 N. Portsmouth Avenue
8440 N. Swenson Street
7469 N. Westanna Avenue
6616 N. Lombard Street
9400 N. Exeter Avenue
8136 N. Haven Avenue
5283 N. Lombard Street
9330 N. Charleston Avenue
8725 N. Newman Street
8533 N. Mohawk Avenue

1928
1948
1905
1908
c. 1910
1922
c. 1910
1895
1896
1900
1907
1906
1906
N/A
c. 1903
c. 1915
c. 1907
c. 1947
c. 1917

Not Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Eligible
Undetermined
Eligible
Eligible
Eligible
Not Eligible
Not Eligible

648957

Columbia Villa Housing Project 8910 N. Woolsey Avenue

c. 1942

Eligible

649057
653175
653176
653177
653178
653179
653180
653181
653182
653209
653409
653415
653426
653447
653478

House
House
House
House
House
House
Post-WWII Tract Ensemble
House
Apartments
House
House
House
House
House
House

c. 1942
c. 1920
c. 1920
c. 1910
c. 1908
c. 1930
c. 1946
c. 1920
c. 1940
c. 1950
c. 1951
c. 1925
c. 1904
c. 1907
c. 1906

Not Eligible
Not Eligible
Not Eligible
Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible

53156

ERM

7627 N. Fessenden Street
7614 N. Wall Avenue
6126 N. Lovely Street
6129 N. Lovely Street
6333 N. Lombard Street
6015 N. Bowdoin Street
6205-6354 N. Bowdoin Street
6137 N. Lombard Street
6123-6129 N. Lombard Street
9249 N. Bristol Avenue
9409 N. Tyler Avenue
6865 N. Central Avenue
8515 N. Richmond Avenue
8566 N. Tyler Avenue
8215 N. Fessenden Street
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Table 1
Previously Identified Architectural History Properties
Within 1-mile of the Facility
Cultural Resources Assessment
Columbia Steel Casting Company, Inc.
Resource ID

Property Type

Address/Location

Year Built

Eligibility

653480
653510
653519
653540
653549
653581
653643
653720
653721

House
House
House
House
House
House
House
House
House

7238 N. Central Street
9314 N. Exeter Avenue
9534 N. Burr Avenue
6275 N. Columbia Way
7405 N. Central Street
9417 N. Richmond Avenue
10125 N. Macrum Avenue
7115 N. Lombard Street
8629 N. Hodge Avenue

c. 1923
c. 1944
c. 1919
c. 1910
c. 1919
c. 1902
c. 1945
c. 1923
c. 1901

Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible
Not Eligible

653730

House

9627 N. Van Houghton Avenue

c. 1906

Not Eligible

653742
653759
653899
653956
653971
668493
668530

House
House
House
House
House
George School
House

8137 N. Swenson Street
9515 N. Oswego Avenue
9332 N. Smith Street
9304 N. Minerva Avenue
7536 N. Tyler Avenue
10000 N. Burr Avenue
9425 N. Fairhaven Avenue

c. 1948
c. 1914
c. 1925
c. 1917
c. 1929
1950
c. 1956

Not Eligible
Eligible
Not Eligible
Eligible
Not Eligible
Eligible
Eligible

Notes and Key:
c. = circa
N. = North
RR = Railroad

ERM
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Center Pond Location and Topography
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Oregon Department of Environmental Quality

Land Use Compatibility Statement
What is a land use compatibility statement?
A LUCS is a form developed by DEQ to determine whether a DEQ permit or approval will be consistent
with local government comprehensive plans and land use regulations.
Why is a LUCS required?
DEQ and other state agencies with permitting or approval activities that affect land use are required by
Oregon law to be consistent with local comprehensive plans and have a process for determining consistency.
DEQ activities affecting land use and the requirement for a LUCS may be found in Oregon Administrative
Rules (OAR) Chapter 340, Division 18.
When is a LUCS required?
A LUCS is required for nearly all DEQ permits and certain approvals of plans or related activities that affect land use
prior to issuance of a DEQ permit or approval. These permits and activities are listed in section 1.D on p. 2 of this form.
A single LUCS can be used if more than one DEQ permit or approval is being applied for concurrently.

Permit modifications or renewals also require a LUCS when any of the following applies:
1. Physical expansion on the property or proposed use of additional land;
2. Alterations, expansions, improvements or changes in method or type of disposal at a solid waste disposal site as
described in OAR 340-093-0070(4)(b);
3. A significant increase in discharges to water;
4. A relocation of an outfall outside of the source property; or
5. Any physical change or change of operation of an air pollutant source that results in a net significant emission rate
increase as defined in OAR 340-200-0020.
How to complete a LUCS:
Step Who Does It?
1
Applicant
2

City or County
Planning Office

3

Applicant

What Happens?
Applicant completes Section 1 of the LUCS and submits it to the appropriate city or county
planning office.
City or county planning office completes Section 2 of the LUCS to indicate whether the
activity or use is compatible with the acknowledged comprehensive plan and land use
regulations, attaches written findings supporting the decision of compatibility, and returns the
signed and dated LUCS to the applicant.
Applicant submits the completed LUCS and any supporting information provided by the city
or county to DEQ along with the DEQ permit application or approval request.

Where to get help:
For questions about the LUCS process, contact the DEQ staff responsible for processing the permit or approval. DEQ staff
may be reached at 1-800-452-4011 (toll-free, inside Oregon) or 503-229-5630. For general questions, please contact DEQ
land use staff listed on our Land Use Compatibility Statement page online.
CULTURAL RESOURCES PROTECTION LAWS: Applicants involved in ground-disturbing activities should be aware
of federal and state cultural resources protection laws. ORS 358.920 prohibits the excavation, injury, destruction, or
alteration of an archeological site or object or removal of archeological objects from public and private lands without an
archeological permit issued by the State Historic Preservation Office. 16 USC 470, Section 106, National Historic
Preservation Act of 1966 requires a federal agency, prior to any undertaking, to take into account the effect of the
undertaking that is included on or eligible for inclusion in the National Register. For further information, contact the
State Historic Preservation Office at 503-378-4168, ext. 232.

Last updated: 4/13/17

Land Use Compatibility Statement
SECTION 1 - TO BE COMPLETED BY APPLICANT
1B. Project Name: CSCC ESC Lowlands Remediation

1A. Applicant Name: Joslyn Manufacturing Company, LLC
Contact Name: Stephen Evanoff, VP EHS

Physical Address: 10425 N. Bloss Avenue

Mailing Address: 2200 Pennsylvania Ave, NW, Ste 800W

City, State, Zip: Portland, Oregon 97203

City, State, Zip: Washington DC, 20037

Tax Lot #: 1N1E0600200

Telephone:

970-214-4063

Township: 1N

Tax Account #: 1N1E0600200

Latitude:

Range:

1E

Section: 06

45.601911 N

Longitude: 122.729686 W
1C. Describe the project, include the type of development, business, or facility and services or products provided (attach
additional information if necessary):
A LUCS was previously obtained as part of JPA 57359-PW to support an interim remedial action. Work was conducted to remediate Center Pond pursuant to an order
with DEQ. Under Agreed Order ESCI Site #23 and #104, ODEQ is also requiring further remediation of dioxin/furan (D/F) contaminated soil/sediments in the CSCC
Lowlands, namely the East Side Channel (ESC). ERM proposed the following remedial actions: Removal via excavation of elevated concentrations of D/F in
sediment/soil in an area located immediately adjacent to the formerly remediated Center Pond, identified as Sampling Unit 13 (SU-13). ERM proposes the following:
Excavate 0.145 acres of impacted shallow soil/sediment to 1-foot depth in the wetland area as illustrated in the attached Figure 4 (from the JPA). One willow tree
located within the proposed excavation limits will be removed under an approved City of Portland tree removal permit. A hydroseed and mulch mixture will be
applied to restore the disturbed surface area. The excavation and surrounding limits of disturbed areas will be restored to their current wetland cover and function;
hence no permanent impacts or changes to the current land use will occur. A less disruptive method of remediation to address lower concentrations of D/F documented
in the surrounding ESC is proposed. In lieu of excavating additional acres of wetlands, an activated carbon sequestrant will be applied to the ground surface and used
to bind residual D/F contaminants to make it unavailable for uptake or bioaccumulation in organisms. Up to 98 cubic yards of sequestrant is proposed to be applied
over up to a maximum of 2.89 acres of wetland. The application is less than a centimeter in thickness and results in no permanent impacts.
.

1D. Check the type of DEQ permit(s) or approval(s) being applied for at this time.
Air Quality Notice of Construction
Air Contaminant Discharge Permit (excludes portable
facility permits)
Air Quality Title V Permit
Air Quality Indirect Source Permit
Parking/Traffic Circulation Plan
Solid Waste Land Disposal Site Permit
Solid Waste Treatment Facility Permit
Solid Waste Composting Facility Permit (includes
Anaerobic Digester)
Conversion Technology Facility Permit
Solid Waste Letter Authorization Permit
Solid Waste Material Recovery Facility Permit
Solid Waste Energy Recovery Facility Permit
Solid Waste Transfer Station Permit
Waste Tire Storage Site Permit
1E. This application is for:

Permit Renewal

X

Pollution Control Bond Request
Hazardous Waste Treatment, Storage, or Disposal Permit
Clean Water State Revolving Fund Loan Request
Wastewater/Sewer Construction Plan/Specifications (includes
review of plan changes that require use of new land)
Water Quality NPDES Individual Permit
Water Quality WPCF Individual Permit (for onsite constructioninstallation permits use the DEQ Onsite LUCS form)
Water Quality NPDES Stormwater General Permit (1200-A,
1200-C, 1200-CA, 1200-COLS, and 1200-Z)
Water Quality General Permit (all general permits, except 600,
700-PM, 1700-A, and 1700-B when they are mobile.)
X Water Quality 401 Certification for federal permit or license

New Permit

Permit Modification

Other:

SECTION 2 - TO BE COMPLETED BY CITY OR COUNTY PLANNING OFFICIAL
Instructions: Written findings of fact for all local decisions are required; written findings from previous actions are acceptable. For
uses allowed outright by the acknowledged comprehensive plan, DEQ will accept written findings in the form of a reference to the
specific plan policies, criteria, or standards that were relied upon in rendering the decision with an indication of why the decision is
justified based on the plan policies, criteria, or standards.
2A. The project proposal is located: X Inside city limits

Inside UGB

Outside UGB

2B. Name of the city or county that has land use jurisdiction (the legal entity responsible for land use decisions for the subject
property or land use):

2

Land Use Compatibility Statement

SECTION 2 - TO BE COMPLETED BY CITY OR COUNTY PLANNING OFFICIAL
Applicant Name:
2C. Is the activity allowed under Measure 49 (2007)?

Project Name:
No, Measure 49 is not applicable

Yes; if yes, then check one:

Express; approved by DLCD order #:
Conditional; approved by DLCD order #:
Vested; approved by local government decision or court judgment docket or order #:
2D. Is the activity a composting facility?
No
Yes; Senate Bill 462 (2013) notification requirements have been met.
2E. Is the activity or use compatible with your acknowledged comprehensive plan as required by OAR 660-031?
Please complete this form to address the activity or use for which the applicant is seeking approval (see 1.C on the previous
page). If the activity or use is to occur in multiple phases, please ensure that your approval addresses the phases described in
1.C. For example, if the applicant’s project is described in 1.C as a subdivision and the LUCS indicates that only clearing
and grading are allowed outright but does not indicate whether the subdivision is approved, DEQ will delay permit issuance
until approval for the subdivision is obtained from the local planning official.
The activity or use is specifically exempt by the acknowledged comprehensive plan; explain:
Yes, the activity or use is pre-existing nonconforming use allowed outright by (provide reference for local ordinance):
Yes, the activity or use is allowed outright by (provide reference for local ordinance):
Yes, the activity or use received preliminary approval that includes requirements to fully comply with local requirements;
findings are attached.
Yes, the activity or use is allowed; findings are attached.
No, see 2.C above, activity or use allowed under Measure 49; findings are attached.
No, (complete below or attach findings for noncompliance and identify requirements the applicant must comply with
before compatibility can be determined):
Relevant specific plan policies, criteria, or standards:
Provide the reasons for the decision:

Additional comments (attach additional information as needed):

Planning Official Signature:
Print Name:

Title:
Telephone #:

Date:

If necessary, depending upon city/county agreement on jurisdiction outside city limits but within UGB:
Planning Official Signature:
Print Name:

Title:
Telephone #:

Date:
3
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SPEC SHEET
SediMite™ is formulated for the low-impact delivery
of activated carbon to contaminated sediment for insitu remediation.
The technology is an agglomerate comprised of activated
carbon and inert binders and weighting agents. Applied at the
water surface, SediMite™ readily sinks to the sediment surface
and resists resuspension, delivering a high dose of sorbtive
activated carbon to contaminated sediment.
The SediMite™ particles breakdown over time and release the
activated carbon, which is integrated into surface sediments
through natural mixing processes such as bioturbation.
SediMite™ pellets are readily incorporated into sand caps,
allowing for the use of fine activated carbon to create a reactive
cap with chemical soptive capacity.
Activated carbon delivered via SediMite™ can be used to treat
sediments contaminated with PCBs, mercury, methylmercury,
dioxins, furans, PAHs, DDT and other hydrophobic chemicals.
SediMite™ can be formulated using either coal or coconut shell based activated carbons
and further customized for size and breakdown rate to meet any project requirements.

STANDARD PRODUCT SPECIFICATIONS
Activated carbon content
Activated carbon type
Activated carbon quality
Activated carbon particle size
Inert materials (sand/clay/starch)
Moisture content
Dry bulk density
Wet particle density
Standard dimensions of pellets

: 50 ± 5 % by dry weight
: coal or coconut shell based virgin carbon
: iodine number = 1000 ± 100
: coal-based: 90% <200 US mesh;
coconut shell-based: 80x325 US mesh
: 50 ± 5 % by dry weight
: 5 - 10 %
: 0.7 kg/L or 45 lb/ cu ft.
: 1.4 kg/L
: 5x10 mm; can be customized

Note: This in-situ remediation technology is covered under two US patents : # 7,824,129 and # 7,101,115. Sediment Solutions provides this
technology under license from the patent holders and has exclusive license for the pelletized delivery of activated carbon to sediments.

CONTACT SEDIMENT SOLUTIONS:

www.sedimite.com

Primary Phone: 443-629-2136
Technical Information: 978-302-4936
Email: info@sedimite.com
PO Box 7011, Ellicott City, MD 21042

Data Sheet

FILTRASORB® 400
Granular Activated Carbon

Features / Benefits

Applications
Industrial
Wastewater

Groundwater

Surface
Water

Pond/Aquarium/
Swim

Bottle &
Brewing

Water
Processing

Pharmaceuticals

Environmental
Water

Food &
Beverage

Drinking Water
Industrial

Water Reuse

Drinking Water
(Potable)

Granular
Activated Carbon

Municipal

Reactivation

FILTRASORB 400 activated carbon can be used in a variety of
liquid phase applications for the removal of dissolved organic
compounds. FILTRASORB 400 has been successfully applied for
over 40 years in applications such as drinking and process water
purification, wastewater treatment, and food, pharmaceutical, and
industrial purification.

Description
FILTRASORB 400 is a granular activated carbon for the removal of
dissolved organic compounds from water and wastewater as well
as industrial and food processing streams. These contaminants
include taste and odor compounds, organic color, total organic
carbon (TOC), industrial organic compounds such as TCE and PCE,
and PFAS.
This activated carbon is made from select grades of bituminous
coal through a process known as reagglomeration to produce a
high activity, durable, granular product capable of withstanding
the abrasion associated with repeated backwashing, hydraulic
transport, and reactivation for reuse. Activation is carefully
controlled to produce a significant volume of both low and high
energy pores for effective adsorption of a broad range of high and
low molecular weight organic contaminants.
FILTRASORB 400 is formulated to comply with all the applicable
provisions of the AWWA Standard for Granular Activated Carbon
(B604) and Food Chemicals Codex. This product may also be
certified to the requirements of ANSI/NSF Standard 61 for use
in municipal water treatment facilities. Only products bearing the
NSF Mark are certified to the NSF/ANSI 61 - Drinking Water System
Components - Health Effects standard. Certified Products will
bear the NSF Mark on packaging or documentation shipped with
the product.

• Produced from a pulverized blend of high quality bituminous coals
resulting in a consistent, high quality product.
• Carbon granules are uniformly activated through the whole
granule, not just the outside, resulting in excellent adsorption
properties and constant adsorption kinetics.
• The reagglomerated structure ensures proper wetting while also
eliminating floating material.
• High mechanical strength relative to other raw materials,
thereby reducing the generation of fines during backwashing and
hydraulic transport.
• Carbon bed segregation is retained after repeated backwashing,
ensuring the adsorption profile remains unchanged and therefore
maximizing the bed life.
• Reagglomerated with a high abrasion resistance, which provides
excellent reactivation performance.
• High density carbon resulting in a greater adsorption capacity per
unit volume.

Specifications1

FILTRASORB 400

Iodine Number, mg/g

1000 (min)

Moisture by Weight

2% (max)

Effective Size

0.55–0.75 mm

Uniformity Coefficient

1.9 (max)

Abrasion Number

75 (min)

Screen Size by Weight, US Sieve Series
On 12 mesh

5% (max)

Through 40 mesh

4% (max)

Calgon Carbon test method

1

Typical Properties*

FILTRASORB 400

Apparent Density (tamped)

0.54 g/cc

Water Extractables

<1%

Non-Wettable

<1%

*For general information only, not to be used as purchase specifications.

Safety Message
Wet activated carbon can deplete oxygen from air in enclosed spaces. If use in an enclosed
space is required, procedures for work in an oxygen deficient environment should be followed.

1.800.4CARBON

calgoncarbon.com

© Copyright 2017 Calgon Carbon Corporation, All Rights Reserved
DS-FILTRA40017-EIN-E1

Typical Pressure Drop

Typical Bed Expansion During Backwash

Based on a backwashed and segregated bed

Based on a backwashed and segregated bed

2C/35ºF

13C/55ºF

24C/75ºF

2C/35ºF
13C/55ºF
24C/75ºF

Superficial Velocity (gpm/ft 2)

Design Considerations
FILTRASORB 400 activated carbon is typically applied in down-flow
packed-bed operations using either pressure or gravity systems.
Design considerations for a treatment system is based on the user’s
operating conditions, the treatment objectives desired, and the
chemical nature of the compound(s) being adsorbed.

Safety Message
Wet activated carbon can deplete oxygen from air in enclosed spaces. If use in an enclosed
space is required, procedures for work in an oxygen deficient environment should be followed.

1.800.4CARBON

calgoncarbon.com

© Copyright 2017 Calgon Carbon Corporation, All Rights Reserved
DS-FILTRA40017-EIN-E1

8/14/18

Liquid Phase Isotherm for Tetrachlorodibenzo-p-dioxin at 25 C and 1 atm

Capacity (g solvent/100g carbon)

100

10
1.0e-09

1.0e-08

1.0e-07

1.0e-06

1.0e-05

1.0e-04

Concentration (ppm)

VGAC LA

This information has been generated using Calgon Carbon's proprietary predictive model. The model provides an adsorbent use rate estimate based
on the input conditions specified by the user. There is no expressed or implied warranty regarding the suitability or applicability of results.

1.0e-03

This page intentionally left blank

Appendix E
Carbon Application Calculations

This page intentionally left blank

Appendix E
Carbon Application Calculations
CSCC Lowlands, Portland
ft2
Acres
0.407
17715
0.142
6194
0.307
13384
0.320
13954
0.540
23543
0.119
5200
0.478
20804
0.172
7511
0.495
21584
0.072
3141
0.462
20131
2807
0.064
0.080
3493
3.6607
159460
SU 1 Red cells are cells targeted for sequestration.

ESC Sampling Unit ID
SU 1
SU 2
SU 3
SU 4
SU 5
SU 6
SU 7
SU 8
SU 9
SU 10
SU 11
SU 12
SU 13

Treatment Areas
SU‐13
SU 1‐6, 9

Acres
0.080
2.332
2.41
Adjusted for excavation apron:
SU‐13
0.15
SU 1‐6, 9
2.27
2.41

Adjusted
ft2
Acres
0.407
17715
0.142
6194
0.307
13384
0.303
13183
0.508
22111
0.109
4766
0.478
20804
0.172
7511
0.495
21584
0.072
3141
0.462
20131
0.064
2807
0.141
6129
3.6607
159460

fraction
of total
0.11
0.04
0.08
0.08
0.14
0.03
0.13
0.05
0.14
0.02
0.13
0.02
0.04
1

ft2
3493
101573
105,066

Excavation Area
Area
SU‐13
1
2
3
4
sum total
sum overexcavation area

6318 plus overexcavation area
98748 minus Everex area
105,066

0.447

Selected Application Area and Material
Alternative
SUs 1‐6, 9, 13
Loading rate is 3%
w:w carbon:soil

ft^2
105,066
mass of
soil/ac (T)
(1)
442

(1) Soil bulk density
gms/cm3
upper 3 inches
0.5
lower 3 inches
0.8
average
0.65

acres
2.41

Total Mass (T) Volume (yds)
VCAG rec
VGAC
32.0
52.6

mass of
volume of
carbon/ac VGAC/ac (yds) depth VGAC
(T) (2)
(3)
(inches)
13.3
21.8
0.2
lbs/ft3
31
50
40.6

rationale
estimate from literature; high organic matter, many roots

Total mass of soil in upper 6 inches = soil vol (ft3) x density (lb/ft3)/2000 (lb/ton)
(2) assume 3 percent application in upper 6 inches weight:weight

(3) 'GAC Calgon VGAC ≈

lb/ft3*
45

T/yd
0.61

Units
SU13
SUs

area (ac)
0.145
2.27
2.41

* 1 gm/cc = 62.4 lb/ft3
Calgon VGAC = 0.78= 48 lb/ft3 (vendor says 45 lb/ft3)
45 lb/ft3 = 0.6075 tons per cubic yard

Total Material and Cost

15% contingency
Total order
Calgon VGAC 12x40

tons
1.9
30.1
32.0
4.8
36.8
0.93

pounds
3,846
60,105
63,951
9,593
73,543
$/lb

Acres
0.080
0.033
0.010
0.018
0.004
0.145
0.065

cost
$3,577
$55,898
$59,474
$8,921
$68,395

ft2
3493
1432
434
771
189
6318
2826

