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PROPOSED DEVELOPMENT PROJECT
Project Purpose
Green Apple Renewable Fuels, LLC, (Green Apple) plans to construct the Green Apple
Renewable Fuels Project (Green Apple Project or Project) adjacent to the Phillips 66 Ferndale
Refinery site in Ferndale, Washington, which is located along the Strait of Georgia between
Cherry Point and Sandy Point.
The Green Apple Project will entail construction of a processing facility designed to process
renewable fats, oils, and greases (FOG) feedstocks of varying grades comprising used cooking
oil, vegetable oils, and animal fats to produce renewable diesel fuel. The facility will receive
FOG feedstocks via truck, rail, and water. The facility will be a stand-alone design located
adjacent to the Phillips 66 Ferndale Refinery. The Green Apple Project will utilize existing
infrastructure of parts of the refinery for supply of utilities, waste management, and logistics for
feed receipt and product shipment. The facility will also depend on a hydrogen supply as a
feedstock from an external source to operate, which will require construction of a hydrogen plant
that will be operated by a third party.
The Green Apple Project will primarily produce renewable diesel fuel (with minor co-products of
renewable propane, renewable naphtha, and optionally renewable jet fuel). Renewable diesel
has environmental benefits and therefore is in high demand from private fleets to state, federal,
and international jurisdictions to help meet environmental goals.
The overall Project purpose is to process renewable FOG feedstocks to produce renewable
diesel fuel for sale and distribution to customers on the west coast of North America.

Project Description
The main Project elements are shown in Figure 1 and include the following:


A new renewable fuel production facility



A new on-site hydrogen plant, adjacent to the processing facility, which would be
operated by a third party



Additions to an existing warehouse and a new administration building



A new gated entrance to the renewable fuel production facility off Lake Terrell Road and
a new paved road leading to/from the processing facility



Additions and modifications Phillip 66 Ferndale Refinery’s existing rail and truck facilities



New storage tanks, to be located in various existing tank farms within the refinery



New pipelines or tie-ins to existing internal pipelines to carry feedstock and production
materials (renewable diesel, renewable propane, renewable jet fuel, and renewable
naphtha)



Whatcom County Public Utility District No. 1 electrical substation upgrades
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Figure 1: Project Area
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The renewable fuel production facility will receive shipments of FOG feedstocks and transport
renewable fuels products via rail, marine vessel, and truck. Finished product will be shipped to
customers on the US West Coast using truck, rail, barge, and ship.

Description of the Development Site
The Phillips 66 Ferndale Refinery is located at 3901 Unick Road, Ferndale, Washington, in
Whatcom County, adjacent to the Strait of Georgia, approximately 10 miles south of the United
States–Canada border. The refinery is in Section 33, Township 39 North, Range 1 East, on the
Lummi Bay US Geological Survey topographic map. Most of the Phillips 66 Ferndale Refinery
property has been developed, although the southern portion, south of 6th Street, is largely
undeveloped. The site where the Project facilities will be constructed is currently a vacant field
with no structures. However, the new tanks, pipelines, and other Project components are
interwoven among existing Phillips 66 Ferndale Refinery infrastructure.
The proposed location for the main Green Apple Project facility is a regularly mowed field in the
northeast corner of the refinery property (Figure 1). This area is bounded on the south by 4th
Street, on the west by “E” Street, and on the northeast and east by a refinery access road below
the crude tank storage facility. A rail spur and rail loading facilities will be located west of the
administration building, in portions of the fields adjacent to the truck racks on the north side of
2nd Street (Figure 1).
The Project will directly impact four wetlands and their buffers, referred to in the wetland
delineation report (AECOM 2019) as Wetlands A, C, D, and F and described briefly below.
Wetlands L and RR are also described below as they are adjacent to the Project components,
but based on the current Project design, these wetlands and their buffers will be avoided.
Wetlands E and QQ are downstream of Project facilities and could potentially be affected by
changes in stormwater runoff from the Project sites. The Project area also contains four ditches.
See the wetland delineation report for full descriptions of these wetlands and ditches.
Wetland F (Figure 2) is located near the northeast corner of the refinery, below what is known
as “crude hill”. It covers most of the field south of an elevated pipeline. It is separated from
Wetland L to the north by a slight ridge. The entire wetland is 16.4 acres. Wetland F is
characterized as a palustrine emergent, seasonally flooded/saturated wetland under the
Cowardin system and a depressional and slope wetland under the HGM classification system.
Wetland F receives water from direct precipitation, surface runoff and ditch flow from adjacent
uplands, and shallow subsurface flow. Water from the wetland drains into a ditch along the
southern wetland boundary. This ditch conveys water into downstream wetlands (Wetland QQ),
which discharge into Lummi Bay (Strait of Georgia) via a seasonal stream (Stream QQ).
Wetland F is regularly mowed. The wetland is dominated by non-native herbaceous species,
including tall fescue (Festuca arundinacea), bentgrass (Agrostis sp.), reed canarygrass
(Phalaris arundinacea), velvet grass (Holcus lanatus), red fescue (Festuca rubra), and birds-foot
trefoil (Lotus corniculatus). Native wetland species present include slough sedge (Carex
obnupta), soft rush (Juncus effusus), field horsetail (Equisetum arvense), and Douglas aster
(Symphyotrichum subspicatum). Wetland F rates as a Category IV wetland according the 2014
version of the Washington Department of Ecology (Ecology) rating system.
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Figure 2: Green Apple Renewable Fuels Main Project Facility Site and Downstream Areas
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Figure 3: Green Apple Renewable Fuels Rail Spur and Rail Loading Site
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Wetland A (Figure 3) is located north of 2nd Street and south of Unick Road, between the truck
racks and the administrative offices. Wetland A is separated from Wetland D by the truck racks
and access road. Wetland A is approximately 5.8 acres. Wetland A is characterized as a
palustrine emergent, seasonally flooded/saturated wetland under the Cowardin system and a
depressional and slope wetland under the HGM classification system. Wetland A has no
channelized input from surrounding uplands, receiving its water from direct precipitation, surface
runoff from adjacent uplands, and shallow subsurface flow. Runoff from Wetland A flows into a
ditch on the north side of 2nd Street. Dominant herbaceous species include pasture grasses
such as colonial bentgrass (Agrostis capillaris), tall fescue, red fescue, velvet grass, and sweet
vernal grass (Anthoxanthum odoratum), as well as slough sedge, soft rush, birds-foot trefoil,
and Douglas aster. Wetland A rates as a Category IV wetland according to the 2014 version of
Ecology's rating system.
Wetland C (Figure 3) is located near the northwest corner of the refinery, adjacent to a railroad
spur at the intersection of Unick Road and 2nd Street . It is separated from a wetland to the east
(Wetland D) by a slight ridge. The entire wetland is 1.1 acres. Wetland C is characterized as a
palustrine emergent, seasonally flooded/saturatedwetland under the Cowardin system and a
depressional and slope wetland under the HGM classification system. Wetland C receives water
from direct precipitation, surface runoff from adjacent uplands, and shallow subsurface flow.
Dominant herbaceous species include pasture grasses such as colonial bentgrass, tall fescue,
velvet grass, and sweet vernal grass, as well as soft rush, birds-foot trefoil, and reed
canarygrass. Vegetation is regularly mowed. Wetland C rates as a Category IV wetland
according to the 2014 version of Ecology's rating system.
Wetland D (Figure 3) is located north of 2nd Street and south of Unick Road, between the truck
racks and a railroad spur. Wetland D is approximately 3.0 acres. Wetland D is characterized as
a palustrine emergent, seasonally flooded/saturated wetland under the Cowardin system and a
depressional and slope wetland under the HGM classification system. Wetland D has no
channelized input from surrounding uplands, receiving its water from direct precipitation, surface
runoff from adjacent uplands, and shallow subsurface flow. Runoff from Wetland D flows into a
ditch on the north side of 2nd Street. Dominant herbaceous species include pasture grasses
such as colonial bentgrass, tall fescue, red fescue, velvet grass, and sweet vernal grass, as well
as slough sedge, soft rush, birds-foot trefoil, and Douglas aster. Wetland D rates as a Category
IV wetland according to the 2014 version of Ecology's rating system.
Wetland E is located west of “M” Street and south of Unick Road. The eastern boundary of
Wetland E is approximately 500 to 600 feet west of the proposed rail facility. Wetland E is
separated from the Strait of Georgia by a bluff. Wetland E is approximately 15 acres (based on
reconnaissance) and is characterized as a palustrine, forested, seasonally flooded/saturated
wetland under the Cowardin system and a depressional and slope wetland under the HGM
classification system. There are also smaller areas of scrub-shrub and emergent vegetation.
Wetland E receives runoff from Wetlands A, C, and D via the 2nd Street ditch. Discharge from
Wetland E flows either overland or through several culverts into two steep ravines that convey
flow down the bluff and into the Strait of Georgia.
Wetland RR (Figure 2) is located east of “D” Street and west of Lake Terrell Road, south of an
existing cogeneration facility and Puget Sound Energy substation. The total wetland area is
approximately 10 acres. It is separated from forested wetlands to the south (Wetland QQ) by a
topographic break (approximately 4- to 10-foot drop in elevation). A low berm separates the
wetland from a ditch to the west. Wetland RR is characterized as a palustrine emergent,
saturated wetland under the Cowardin system and a depressional wetland under the HGM
Prepared for: Green Apple Renewable Fuels, LLC
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classification system. It is generally flat to very gradually sloping with small, isolated
depressions that can temporarily retain water. It primarily receives direct precipitation and small
amounts of surface runoff and shallow subsurface flow from adjacent uplands. During periods of
high water, runoff in the southwest corner of the wetland flows overland into the forested
wetlands to the south (Wetland QQ), which drain into an unnamed, intermittent stream (Stream
QQ) that flows into Lummi Bay. Vegetation is dominated almost exclusively by reed
canarygrass. The field is mowed at least yearly. Other species with minor cover include creeping
bentgrass (Agrostis stolonifera), stinging nettle (Urtica dioica), Himalayan blackberry, bluegrass
(Poa sp.), sweet vernal grass, tall fescue, thistle (Cirsium sp.), vetch (Vicia sp.), red fescue, and
velvet grass. Wetland RR rates as a Category IV wetland according to Ecology's rating system.
Wetland L is located in the field north of Wetland F (Figure 2). It is separated from Wetland F
by a low ridge that includes an above-ground pipeline. It is 3.08 acres. Wetland L is
characterized as a palustrine emergent, seasonally flooded/saturated wetland under the
Cowardin system and a depressional and slope wetland under the HGM classification system.
Wetland L has no channelized input from surrounding uplands, receiving its water from direct
precipitation, surface runoff from adjacent uplands, and shallow subsurface flow. Wetland L
lacks a surface water outlet and is therefore considered hydrologically isolated. Wetland L is
regularly mowed. Wetland L rates as a Category IV wetland according to Ecology's rating
system.
Wetland QQ is located south of Wetland RR, from which it is separated by a narrow ridge
(Figure 2 – only the north part of the wetland is shown). This is a large wetland complex that
covers approximately 58 acres. Approximately 60 percent of this area is a wetland-upland
mosaic. Wetland QQ has palustrine forested, scrub-shrub, and emergent vegetation classes
and seasonally flooded and saturated water regimes. The wetland has depressional and slope
HGM classes. An intermittent stream (Stream QQ), sometimes known as Onion Creek, flows
through the wetland. Wetland QQ rates as a Category II wetland according to Ecology’s rating
system.
Ditches: Several ditches occur within the Project site. The 4th Street ditch parallels the north
side of 4th Street and adjacent pipelines and receives surface flow from Wetland F. Water flows
into a culvert under 4th Street, then into another ditch that runs south along “D” Street. This
ditch then discharges into a large wetland complex (Wetland QQ) outside the Project area that
is connected to Lummi Bay over 1 mile away via an unnamed, seasonal stream (Stream QQ).
The ditch is approximately 2 feet wide and 4 inches deep.
The 2nd Street ditch parallels the north side of 2nd Street and receives surface flow from
Wetlands A, C, and D. Water flows west across “M” Street into a large wetland complex outside
the Project area that ultimately discharges to the (Strait of Georgia)via a series of steep ravines.
The ditch is approximately 3 feet wide and 4 inches deep.
The Lake Terrell Road ditch parallels the west side of Lake Terrell Road and receives runoff
from the road. Water flows south into Stream QQ, which continues through a large wetland
complex (Wetland QQ) and flows into the refinery outfall structure above Slater Road. Water
leaves the outfall through a culvert under Slater Road and discharges into Lummi Bay. The ditch
is approximately 2 feet wide and lined with rock.
None of these ditches is fish bearing.
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ASSESSMENT OF IMPACTS AT THE
DEVELOPMENT SITE
Permanent Wetland Impacts
Permanent direct and indirect impacts have been assessed for all activities in wetlands
associated with the project (Table 1). At its proposed location, the main Project facility will
permanently impact approximately 11.41 acres of Wetland F (Figure 2), which is an emergent
wetland that rates as Category IV. The impact area represents approximately 70 percent of the
wetland. The majority of this impact is within the permanent construction footprint (11.18 acres).
Indirect impacts will consist of impacts to wetlands that are outside of the direct construction
footprint. They may include hydrologic impacts to downslope wetlands, as well as impacts to
wetland habitat resulting from fragmentation. Indirect impacts outside of, but adjacent to, the
Project footprint are anticipated to be minor. Indirect impacts at Wetland F from fragmentation
total 0.23 acre.
Construction of a rail spur along the north side of 2nd Street will permanently impact
approximately 1.86 acres of wetland (portions of Wetlands A, C, and D) (Figure 3). These
wetlands are also Category IV, emergent wetlands. The impact area represents approximately
31 percent of Wetland A, 5 percent of Wetland C, and 1 percent of Wetland D.
Indirect hydrologic impacts to Wetland A, C, D, and F are not anticipated because Project
components will be constructed at the downslope end of these wetlands, and the upslope
wetland area will continue to receive surface and shallow subsurface flow and direct
precipitation. The main Project facility will be constructed within a single, coextensive footprint,
and will minimize fragmentation of the remaining wetland area.

Indirect Wetland Hydrology Impacts
Wetland QQ is not within or adjacent to the Project footprint, but it receives surface flow from
Wetland F through a series of ditches. Runoff from Wetland F currently flows south into the 4th
Street ditch, which then flows into the ditch along “D” Street. This ditch flows into a detention
basin, then along the west side of Wetland RR and into another basin, which is connected to
Wetland QQ through a pipe culvert. Wetland F and its contributing basin (32 acres) provide
approximately 9 percent of the total contributing basin for Wetland QQ, which is approximately
350 acres.
During the 2-year construction period, seasonal runoff from Wetland F will be diverted to the
refinery-wide stormwater detention system in the west side of the refinery and will not be
available to supply Wetland QQ and the intermittent Stream QQ that runs through the wetland. A
separate stormwater detention pond will be constructed to capture runoff from the main Green
Apple Project facilities during operation. This water, once treated, will continue to flow south into
Wetland QQ, so no long-term downstream hydrologic impacts are anticipated. The hydrologic
impacts to Wetland QQ and Stream QQ will be short term (2 years) and are not anticipated to
result in reduction of wetland function or size, as over 90 percent of the catchment area will be
unaffected.
Prepared for: Green Apple Renewable Fuels, LLC
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During construction of the rail spur, stormwater that would normally enter into a ditch that
discharges to Wetland E will be routed to a temporary on-site sediment pond. Discharge from
the pond will be pumped through a force main pipe for dispersed release to an upland vegetated
area west of “M” Street and east of Wetland E. During operations of the rail spur, runoff will
continue to discharge downstream into Wetland E, with the exception of approximately 3 acres
of track area, which will be diverted into the refinery’s oily water sewer system. The catchment
area for Wetland E is approximately 37 acres, so 92 percent of the catchment will still drain to
Wetland E, including most of Wetlands A, C, and D. Therefore, the hydrologic impacts to
Wetland E are not anticipated to result in reduction of wetland function or size.

Temporary Direct Wetland Impacts
Temporary impacts are impacts that can be restored within 1 or 2 growing seasons. They are
largely related to construction staging and access. Temporary impacts associated with the main
renewable fuel facility are anticipated to be approximately 4.93 acres in the remaining area of
Wetland F outside of the permanent construction footprint (Table 1). Construction of the rail spur
along the north side of 2nd Street will temporarily impact 0.22 acre of wetland (portions of
Wetlands A, C, and D). Given that the proposed temporary wetland impact areas are dominated
by emergent vegetation, restoration of temporary impacts should occur fairly rapidly. Temporary
impacts that will be restored within 2 years normally do not require compensatory mitigation.
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Water Regimes
Wetland F
Wetland F is gently sloping to nearly level. Runoff is to the south and southwest. The upper
wetland slopes are saturated and lack indicators of ponding. The mid-slope wetlands appear to
be only occasionally inundated for short periods during the winter rainy season. The lowest part
of the wetland is nearly level, with small, seasonally inundated depressions that make up less
than 25 percent of the entire wetland. These areas are expected to remain inundated from at
least January to March during years of normal or above-normal precipitation. Runoff drains into
a north-south trending ditch and into a deep ditch that parallels 4th Street. These ditches convey
water into downstream wetlands (Wetland QQ), which discharge into Lummi Bay via Stream
QQ.
Permanent impacts from the main Project facility will mostly be located in the mid to lower
portions of Wetland F, in some occasionally and seasonally inundated areas. The wetland areas
upslope of the permanent impact areas are not expected to be permanently altered
hydrologically, as they will continue to receive surface runoff and shallow subsurface flow from
the surrounding catchment.
During the 2-year construction period, runoff from the site will temporarily be diverted to the
refinery-wide stormwater system rather than flowing south to Wetland QQ (see Section 2.2).
During operations, the remaining portion of Wetland F, as well as non-process areas of the
Green Apple Project site, will continue to drain south to Wetland QQ. Process areas will drain to
the refinery-wide stormwater system, while non-process areas will drain to a detention pond
constructed at the main Project site, which will discharge to ditches that convey water to the
south.
Wetland A
The permanent impacts in Wetland A will occur along the southern wetland boundary adjacent
to an existing ditch. This area is seasonally saturated with some areas that are occasionally
inundated. The water regime of the remaining portion of Wetland A will not be permanently
altered.
Wetland C
The permanent impacts will occur along the southern wetland boundary adjacent to an existing
ditch. This area is seasonally saturated. The water regime of the remaining portion of Wetland C
will not be permanently altered.
Wetland D
The permanent impacts will occur along the southern wetland boundary adjacent to an existing
ditch. This area is seasonally saturated. The water regime of the remaining portion of Wetland D
will not be permanently altered.
Wetland E
Wetland E contains shallow depressions that are seasonally inundated and gently sloping areas
that are seasonally saturated. The 2nd Street ditch carries runoff from Wetlands A, C, and D.
This water discharges to Wetland E approximately one-half mile downstream of the rail spur.
Approximately 3 acres of the catchment will be diverted to the oily water sewer. Hydrologic
impacts to Wetland E are not expected to significantly alter the water regimes.
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Wetland RR
Wetland RR is nearly level, with small, isolated depressions that pond occasionally. The
dominant source of hydrology appears to be direct precipitation, as there is very little catchment
area. The water regime of the west end of the wetland is affected by a deep ditch to the west.
Wetland L
Wetland L contains gently sloping areas that are seasonally saturated and a shallow depression
that is seasonally flooded. No permanent or temporary impacts to the wetland or buffer are
anticipated under the current design, but temporary staging areas will occur immediately to the
south of the buffer. No changes to the water regime of Wetland L are anticipated.
Wetland QQ
Wetland QQ contains shallow depressions that are seasonally inundated and gently sloping
areas that are seasonally saturated. The periphery of Wetland QQ contains a wetland-upland
mosaic. A seasonal, Washington Department of Natural Resources Type Ns stream (Stream
QQ) enters the wetland from under Lake Terrell Road and flows southwest. The stream channel
is 2 to 4 feet wide and approximately 0.5 to 1 foot deep. The stream bed is composed of silt and
organics. The stream flows into a refinery outfall structure at the south end of the wetland
adjacent to Slater Road. Discharge is to Lummi Bay, approximately 1.3 miles downstream. The
dominant sources of hydrology for Wetland QQ are direct precipitation, concentrated flow from
the seasonal stream, shallow subsurface flow, and surface runoff (including ditch flow from the
refinery). See Section 2.2 for a discussion of potential temporary impacts to hydrology.

Soils/Geomorphology
All permanent impacts are on soils mapped as Whitehorn silt loam, 0 to 2 percent slopes. This
soil developed in glaciofluvial deposits (modified by volcanic ash) over glaciomarine drift. Slopes
are generally less than 5 percent gradient. Surfaces that were originally undulating have
generally been leveled due to past agricultural activities. Impacted soils are generally similar to
the Whitehorn soils and are described below by individual wetland.
Wetland F
Soil profiles were examined to at least 16 inches during the wetland delineation. The surface A
horizon varies from 7 to 16 inches thick and is very dark grayish-brown (10YR 3/2) or very dark
gray (10YR 3/1) loam or silt loam with none to common distinct redox concentrations as masses
or pore linings. The subsurface layer is dark grayish-brown (2.5Y 4/2) to gray (2.5Y 5/1) sandy
loam to silty clay loam with common distinct redox concentrations as masses and pore linings.
Fine gravels are present in some soils, as well as a slightly cemented layer below 12 inches.
Wetland A
The surface plow layer (approximately 9 inches) is very dark grayish-brown (10YR 3/2) or very
dark gray (10YR 3/1) loam or silt loam with none to few faint redox concentrations. The
subsurface layer is dark grayish-brown (2.5Y 4/2) to gray (2.5Y 5/1) gravelly loam, sandy loam,
clay loam or silty clay loam with common distinct redox concentrations as masses and pore
linings.
Wetland C
The surface plow layer (approximately 6 inches) is dark grayish-brown (10YR 3/2) loam with
some gravel present. The subsurface layer is dark grayish-brown (2.5Y 4/2) at 6 to 13 inches
and olive grey (5Y 5/2) from 13 to 16 inches. The texture is a clay loam with common distinct
redox concentrations as masses and pore linings.
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Wetland D
The surface plow layer (approximately 10 inches) is very dark grayish-brown (10YR 3/2) or very
dark gray (10YR 3/1) silt loam or clay loam with none to few faint redox concentrations. The
subsurface layer is dark grayish-brown (2.5Y 4/2) to gray (2.5Y 5/1) sandy loam or clay loam
with common distinct redox concentrations as masses and pore linings.
Wetland E
The soils in Wetland E typically have an 8- to 16-inch black (10YR 2/1) or very dark gray (10YR
3/1) A horizon that is silt loam or loam, with redox concentrations starting below 8 inches. The
subsoil is dark grayish-brown (2.5Y 4/2) silty clay loam with common distinct redox
concentrations.
Wetland RR
The surface plow layer (approximately 10 inches) is very dark grayish-brown (10YR 3/2) or very
dark gray (10YR 3/1) silt loam or clay loam with none to few faint redox concentrations. The
subsurface layer is dark grayish-brown (2.5Y 4/2) to gray (2.5Y 5/1) sandy loam or clay loam
with common distinct redox concentrations as masses and pore linings.
Wetland L
The surface plow layer (9 inches) is very dark grayish-brown (10YR 3/2) loam or silt loam with
none to few faint redox concentrations. The subsurface layer is dark grayish-brown (2.5Y 4/2) to
gray (2.5Y 5/1) gravelly loam, sandy loam or clay loam with common distinct redox
concentrations as masses and pore linings.
Wetland QQ
Wetland QQ occurs on a glaciomarine terrace with gentle undulating slopes that have not been
modified by land-clearing or agriculture. The surface layer is very dark gray (10YR 3/1) silt loam
with common distinct redox concentrations. The subsurface layer is grayish-brown (2.5Y 5/2) silt
with common distinct redox concentrations.

Vegetation
Vegetation that will be impacted is described below by individual wetland. All direct
impacts occur to herbaceous vegetation that is currently mowed.
Wetland F contains an emergent vegetation cover class. Dominant herbaceous species include
pasture grasses such as colonial bentgrass, tall fescue, red fescue, reed canarygrass, and
velvet grass, as well as soft rush and slough sedge. Common forbs include Douglas aster,
birds-foot trefoil, and Canada thistle (Cirsium arvense). Wetland F is regularly mowed.
Wetland A contains an emergent vegetation cover class. Dominant herbaceous species include
pasture grasses such as colonial bentgrass, tall fescue, red fescue, velvet grass, and sweet
vernal grass, as well as slough sedge, soft rush, birds-foot trefoil, and Douglas aster.
Wetland C contains an emergent vegetation cover class. Dominant herbaceous species include
pasture grasses such as colonial bentgrass, tall fescue, velvet grass, and sweet vernal grass,
as well as soft rush, birds-foot trefoil, and reed canarygrass. Vegetation is regularly mowed.
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Wetland D contains an emergent vegetation cover class. Dominant herbaceous species include
pasture grasses such as colonial bentgrass, tall fescue, red fescue, velvet grass, and sweet
vernal grass, as well as slough sedge, soft rush, birds-foot trefoil, and Douglas aster.
Wetland E
Wetland E contains a forested cover class. Dominant tree species include red alder (Alnus
rubra), black cottonwood (Populus balsamifera), western redcedar (Thuja plicata), and Scouler’s
willow (Salix scouleriana). Dominant shrubs include salmonberry (Rubus spectabilis), vine
maple (Acer circinatum), black twinberry (Lonicera involucrata), and spreading gooseberry
(Ribes divaricatum). Dominant herbs include tall mannagrass (Glyceria elata), creeping
buttercup (Ranunculus repens), lady fern (Athyrium cyclosorum), giant horsetail (Equisetum
telmateia) piggy-back plant (Tolmiea menziesii), and stinging nettle (Urtica dioica).
Wetland RR
Wetland RR contains an emergent wetland class dominated almost exclusively by reed
canarygrass. The field is mowed at least yearly. Other species with minor cover observed in
previous site visits throughout the wetland include creeping bentgrass, stinging nettle,
Himalayan blackberry, bluegrass, sweet vernal grass, tall fescue, thistle, vetch, red fescue, and
velvet grass.
Wetland L
Wetland L contains an emergent vegetation cover class. Dominant herbaceous species include
pasture grasses such as reed canarygrass, tall fescue, red fescue, velvet grass, meadow foxtail
(Alopecurus pratensis), and colonial bentgrass, as well as soft rush, birds-foot trefoil, Douglas
aster, and field horsetail.
Wetland QQ
Wetland QQ is mainly forested, with smaller amounts of scrub-shrub and emergent classes. The
forested class is dominated by mature red alder, paper birch (Betula papyrifera), black
cottonwood, Sitka willow (Salix sitchensis), Pacific willow (Salix lasiandra), and Pacific
crabapple (Malus fusca). The shrub stratum contains salmonberry, black twinberry, red-osier
dogwood (Cornus alba), coast black gooseberry, Douglas spiraea (Spiraea douglasii),
Himalayan blackberry, red elderberry (Sambucus racemosa), swamp currant (Ribes lacustre),
and vine maple. The herbaceous stratum contains lady fern, tall mannagrass, American
speedwell (Veronica americana), slough sedge, skunk cabbage (Lysichiton americanum), water
parsley (Oenanthe sarmentosa), false lily-of-the-valley (Maianthemum dilatatum), piggy-back
plant, giant horsetail, stinging nettle, Watson’s willowherb (Epilobium ciliatum), and reed
canarygrass.

Fauna
A Biological Assessment has been prepared for the Project. Several federally listed threatened
or endangered species are present in Whatcom County and the Strait of Georgia. The species
in the Strait of Georgia are outside of the vicinity of the construction footprint. There are no listed
species with the potential to occur at the Project site. In addition, there is no designated critical
habitat on the Project site.
Habitat functions for the impacted wetlands are rated low due to regular disturbance by mowing
and the lack of connections to other habitats. Appropriate habitat for wetland-associated fauna,
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such as amphibians, is lacking due to the limited extent and depth of ponding, as well as the
lack of structure for egg-laying.
Common species that have been observed in the Project vicinity include hawks, bald eagles,
herons, songbirds, shorebirds, deer, and coyotes.

Wetland Functions
The impacted wetlands (A, C, D and F) rate as Category IV according to the 2014 version of
Ecology's rating system, which is used to assign a score based on a wetland’s ability to provide
hydrologic, water quality and habitat functions. Category IV wetlands have the lowest capacity
to provide ecosystem functions.

Water Quality Functions
The impacted wetlands rate low (5-6 points) for water quality functions. They provide low levels
of sediment, nutrient, and toxicant removal. Most of these wetland areas are regularly mowed,
so there is little persistent vegetation structure to detain flows and sediment. The extent of
seasonal ponding is limited, so surface water is not retained on-site long enough for soil
chemical, microbial, and physical processes to significantly improve water quality.

Hydrologic Functions
The impacted wetlands rate low (5 points) for hydrologic functions. They provide low levels of
surface runoff retention that would help ameliorate downstream flooding. The wetlands occur on
gentle slopes or “flat depressions” and lack the capacity to store large amounts of water. Most
storage is in small, isolated depressions. The landscape position of the wetlands also makes
their storage functions less important since there are no recognized flooding problems
downstream.

Habitat Functions
The impacted wetlands rate low (3-4 points) for habitat functions. They provide organic matter
production and export to support downstream aquatic food chains. They provide very limited
habitat for wildlife due to the lack of species, community, and structural diversity; lack of special
habitat features; lack of connections to other habitats; and prevalence of high-intensity land use
in the surrounding landscape.

Wetland Buffer Impacts
Whatcom County requires Category IV wetlands to have a 50-foot buffer for high-intensity
development to protect wetland functions and values. The buffers of the impacted wetlands are
currently constrained by the surrounding refinery developments. These buffers are generally
less than 50 feet wide and are mowed or otherwise disturbed by adjacent roads and ditches.
They provide low levels of protection to adjacent wetlands.
Approximately 2.08 acres of the buffer of Wetland F will be permanently impacted by the main
Green Apple Project facility (Table 1). Another 2.45 acres of the buffer will be temporarily
impacted during construction. The current design avoids all impacts to the buffer of Wetland L.
Temporary laydown areas will occur south of this buffer. The rail spur will permanently impact
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1.66 acres of buffer adjacent to Wetlands A, C, and D. Another 0.84 acre of buffer will be
temporarily impacted during construction.

Impacts to Other Waters
Streams: The Project will not permanently impact streams in the Project area or the Strait of
Georgia. See Section 2.2 for discussion of potential temporary indirect impacts to the seasonal
stream (Stream QQ) that flows through Wetland QQ approximately 0.5 mile south of the Project
site.
Ditches: Two roadside drainage ditches within the refinery will be impacted. These are
considered jurisdictional ditches pending a determination by the US Army Corps of Engineers.
Neither ditch supports fish. The ditch along 4th Street, which receives flow from Wetland F, will
be modified for the Project and likely enhanced to carry more volume. It will remain in the same
location and will drain to the same approximate area.
Approximately 500 feet of the 2nd Street ditch on the south side of Wetland A will relocated to
the north side of the proposed new railroad track. This ditch will continue to collect water from
Wetland A and will discharge downstream into the remaining section of the ditch, which will also
continue to receive discharge from Wetlands C and D and drain to the same outlet to the west.
The existing ditch would have erosion measures such as straw wattles in place during
construction.
A third ditch within Wetland F will be permanently filled by the Project. This north-south drainage
ditch is approximately 500 feet long in the southwest quarter of Wetland F. This ditch is
approximately 2 feet wide with an average of 1-inch depth of scour. The ditch conveys water to
the south into a culvert under 4th Street.
A fourth ditch lies outside the refinery and parallels the west side of Lake Terrell Road. Water
flows south into a stream, sometimes referred to as Onion Creek, which continues through a
large wetland complex (Wetland QQ) and flows into the refinery outfall structure above Slater
Road. Water leaves the outfall through a culvert under Slater Road and discharges into Lummi
Bay. The only change to the Lake Terrell ditch as a result of the Project will be the installation of
culverts under the new access roads. The inputs to and flows in the ditch are not anticipated to
change.
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MITIGATION APPROACH
Mitigation Sequencing
Before the adequacy of compensatory mitigation may be assessed for a project, an applicant for
a permit to fill wetlands or other waters must follow a sequence of actions (Ecology 2006a,
2006b):
Avoidance: Wetlands are present over most of the Project site, so avoiding all wetland impacts
is not feasible. Several of the Project elements, like the storage tanks, pipelines,
administration building, and warehouse, have been sited in areas within the Phillips 66
Ferndale Refinery that are already developed.
Minimization: Wetland impacts were minimized by siting Project facilities in low-quality,
degraded wetlands rather than higher-quality forested wetlands on the Phillips 66 Ferndale
Refinery property.
Restoration: Temporarily impacted staging and laydown areas will be restored after
construction is complete. These areas will be decompacted and seeded with herbaceous
species. Anticipated temporary impact areas include 5.16 acres of wetland and 3.29 acres
of wetland buffer.
Monitoring: All temporary wetland and buffer impact areas will be monitored after construction
is complete to ensure that site restoration is successful.
Compensation: All unavoidable, permanent wetland and buffer impacts will be compensated
for by the proposed off-site mitigation described in this report. Green Apple will rehabilitate
/reestablish wetlands on approximately 11.2 acres (estimated at 10 acres of rehabilitation
and 1.2 acres reestablishment); enhance approximately 53.7 acres of wetlands; and
enhance approximately 57.2 acres of buffers.

Project-Specific Goals
The overall goal of this mitigation project is to provide adequate, concurrent mitigation /
compensation for the permanent loss of 13.28 acres of Category IV wetland area and
associated wetland functions, and the permanent loss or degradation of 3.74 acres of buffer,
resulting from the proposed development. A complementary goal is to provide significant longterm and sustainable benefits to the Lummi River watershed and ecosystem adjacent to the
Strait of Georgia and to the species that depend on it. Site-specific goals will be discussed in
Section 7.

Mitigation Strategy
Given the landscape and watershed setting of the impact sites, and the degraded nature of the
impacted wetlands, compensation for unavoidable wetland and buffer impacts will best be
achieved through an off-site strategy. This strategy aims to replace ecosystem processes that
are degraded within the wider watershed context. This approach evaluates and restores
degraded ecosystem processes within the watershed that are critical to sustaining wetland and
aquatic habitats and their dependent species (Hruby et al. 2009).
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Within the constraints of this project, the mitigation goals will be achieved by the following
activities (referenced mitigation sites are described in Section 4.2):


Rehabilitation of degraded, emergent wetland and reestablishment of drained and/or
filled wetland at the Barci parcels mitigation site by filling or plugging drainage ditches;
removing sidecast or other fill material; modifying topography and wetland flow paths;
planting native wetland species and controlling invasive species; and installing habitat
features. Total area of rehabilitation/reestablishment is approximately 11.2 acres. The
exact proportion of rehabilitation versus reestablishment is not known at this time and
will be based on the findings of future groundwater and soil investigations. Based on
preliminary investigations, rehabilitation is expected on approximately 10 acres, and
reestablishment on 1.2 acres.



Enhancement of 53.7 acres of degraded emergent wetland at the Barci parcels and
Wetland NN mitigation sites by planting native wetland species, controlling invasive
species, and installing habitat features.



Enhancement of 57.2 acres of degraded herbaceous buffers at the Barci parcels
mitigation site by planting native buffer species and controlling invasive species.

Preliminary methods for determining wetland rehabilitation, reestablishment, and enhancement
areas are provided in Section 6.

Mitigation Summary
The total preliminary estimated wetland and buffer mitigation credits that will be generated from
the proposed mitigation are provided in Table 2. This estimate is subject to revisions as the
mitigation planning process proceeds and more information is available. The mitigation types
and ratios are based on those provided in the Whatcom County Code (16.16.680) but are
subject to negotiation with the appropriate federal, state, and county agencies. The ratios given
are for impacts to Category IV wetlands.
The estimates in Table 2 are based on the following assumptions:


The Barci parcels mitigation site will provide at least 11.2 acres for a combination of
wetland rehabilitation and reestablishment and 0.9 acre for pond rehabilitation, which is
approximately 20 percent of the on-site wetlands determined by reconnaissance.



The remaining wetland area on the Barci parcels will provide 41.8 acres of wetland
enhancement.



Uplands at the Barci parcels mitigation site will provide 55.7 acres for buffer
enhancement. The remaining approximately 5 acres of the site will remain in use for the
current resident.



Wetland NN will provide 11.9 acres of wetland enhancement in the emergent part of the
wetland, which is approximately 77 percent of the on-site wetland.



Degraded buffers of Wetland NN will provide 1.52 acres of buffer enhancement.
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Table 2: Preliminary Estimated Concurrent Wetland and Buffer Mitigation Credits

Proposed Mitigation

Wetland Concurrent

Buffer Concurrent

Mitigation Area
(Acres)

Wetland Mitigation
Credits
Credit Per
Credit Area
Area
(Acres)

Type

Ratio

On-Site

Reestablishment

1.5:1

1.2

0.67

0.80

Rehabilitation

3:1

10.01

0.33

3.33

Enhancement

6:1

53.7

0.17

9.13

Enhancement

1:1

57.2

1.0

57.2

Total Wetland Mitigation Credits
Total Buffer Mitigation Credits

13.26
57.2

1

Excludes 0.9 acre of potential pond rehabilitation, which will be discussed with the agencies to determine
mitigation credit
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PROPOSED MITIGATION SITES
Mitigation Site Assessment
The process of evaluating potential compensatory mitigation sites began in the fall of 2018. In
conjunction with identifying site selection criteria for off-site properties (Section 4.1.4), the
potential for other forms of mitigation was evaluated. This evaluation included a review of
potential mitigation banks, in-lieu fee programs, and on-site permittee-responsible mitigation. No
in-lieu fee program was available for use for this project.

Lummi Mitigation Bank
The Project location is within the service area of one mitigation bank: the Lummi Nation Wetland
and Habitat Mitigation Bank. While this bank is accepting credit applications, according to the
bank website, it is not issuing decisions (application approval/denial) for non-tribal development
projects until further notice. Therefore, although mitigation banks are the first preference under
the 2008 federal Compensatory Mitigation Rule, a bank is not an option for the Green Apple
Project because credit is not currently available for purchase. In addition, mitigation banks are
private businesses and may deny a credit application based on a variety of criteria that are
beyond the control of the applicant.

Properties Inside the Phillips 66 Refinery
Mitigation opportunities within the Phillips 66 Ferndale Refinery security fence are limited due to
the existing extent of development, the condition of the undeveloped areas, and the existing
advance mitigation area in the southwest corner of the refinery. The largest undeveloped areas
in the northwest and southeast corners of the refinery contain large forested wetlands and buffer
that provide little opportunity for functional lift or wetland creation. The only area that may
provide an opportunity for wetland mitigation is the grass field north of Slater Road and east of
the refinery access road off Slater Road (identified as Wetland NN). This area is located just
east of the existing advance wetland mitigation area and is within tax parcel 390133110048. The
entire tax parcel is 47.3 acres. This site is located approximately 1 mile southwest of the nearest
Project impact area. Wetland NN would not provide sufficient mitigation credit on its own but is
being considered as a supplementary site along with the main off-site mitigation area described
below.

Phillips 66-Owned Property Outside the Refinery
Six parcels totaling 30 acres on the south side of Slater Road (opposite Wetland NN) and eight
parcels totaling 70 acres on the east side of Lake Terrell Road, which are owned by Phillips 66,
were investigated for wetland mitigation potential. In 2007, URS performed a wetland
reconnaissance of much of this area (unpublished report). In general, the parcels are densely
forested with mature red alder and include several forested wetlands. These parcels offer very
little opportunity to enhance wetland functions. The existing wetlands are mostly forested and do
not have any obvious degradation such as alteration of hydrology and weed infestations. The
potential to create wetlands is also very limited because of the existing forested vegetation and
the site’s landscape position. The forested uplands are currently providing valuable buffer
functions for wildlife habitat and water quality and are part of the contributing basins for the
existing depressional wetlands. Disturbing or clearing forested vegetation for wetland creation is
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discouraged by the regulatory agencies. There are no obvious water sources for wetland
creation. Excavation of depressions to create wetlands may disrupt surface and subsurface
flows to the existing wetlands.
Additional parcels adjacent to the refinery (Barci parcels) were purchased by the refinery in
September 2019 and are described in Section 4.2 and following.

Off-Site Properties
Potential off-site properties were evaluated from among those either currently listed for sale or
identified by Phillips 66 as potentially for sale. The site selection criteria listed below were used
to identify properties with mitigation potential.
Parameters for Potential Mitigation Sites
Location


The search for potential sites was limited to the two subbasins of the Nooksack
Watershed (WRIA 1), which extend to the Nooksack River to the east, Bellingham and
Lummi Bay to the south, the Strait of Georgia to the west, and Birch Bay to the north
(WDFW 2011; Ecology 2018).



Opportunities that are nearest the site should be exhausted before moving further away.

Size


The total property area must be at least 65 acres. Additional mitigation opportunities
may exist if a stream or riparian corridor is present on the property.



One or two large parcels are generally preferable to several smaller parcels, typically for
both ecological and economic reasons.

Zoning and Land Ownership
The mitigation site search focused on property already owned by Phillips 66, properties that are
currently for sale within the appropriate subbasins, and one property that is not currently for sale
but is potentially available based on current negotiations with the refinery. Properties designated
agricultural and forest lands of long-term commercial significance were avoided. The properties
owned by Phillips 66 are either within the Phillips 66 Ferndale Refinery fence line or immediately
south (along Slater Road) or east (along Lake Terrell Road) of the refinery.
Site Characteristics


There is a preference for areas that would receive the greatest potential functional lift
and the greatest probability of success, including appropriately located uplands or former
or current wetlands that have been altered by filling, draining, diking or other activities.



The developed mitigation site should be sustainable within the given
landscape/watershed context and be able to benefit from existing hydrologic connections
and habitat corridors.



The developed mitigation site should be able to provide ecosystem functions that are
limited or valuable within the given watershed.
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Selected Mitigation Sites
Barci Parcels
This site is located approximately 0.3 mile east of the nearest Project impact area. This property
consists of two parcels previously owned by Mrs. Barci, located on the east side of Lake Terrell
Road, just northeast of the Phillips 66 Ferndale Refinery. The largest parcel (#390127062147) is
78 acres and includes the Barci residence. This parcel is located between Unick Road and
Douglas Road. The second parcel (#390127068336) is 36 acres and is located on the north
side of Douglas Road. Both parcels are zoned as rural (R5A – one dwelling unit per 5 acres).
These properties were purchased by the Phillips 66 Ferndale Refinery in September 2019.
The Barci parcels meet the following site selection criteria:


Combined they cover a large area with existing wetlands that have been historically
degraded through drainage, cultivation, and grazing.



They are very close to the Phillips 66 Ferndale Refinery impact site and within the
Nooksack Watershed.



Restoring wetland and buffer vegetation on these parcels has the potential to benefit
amphibians, waterfowl, and other wildlife species, and improve water quality functions.



They offer the potential for rehabilitating wetland hydrology by filling or plugging the deep
ditches that currently drain portions of the wetlands.



The Barci Parcel wetlands are at the headwaters of an unnamed tributary of the Lummi
River. Headwater wetlands perform important hydrologic functions by desynchronizing
flood flows and supporting base flows. In addition, the landscape position of the wetland
creates an important resting area for migratory waterfowl.

Wetland NN
Wetland NN (described in Section 4.1.2) meets the following site selection criteria:


It is close to the Phillips 66 Ferndale Refinery impact site and within the Nooksack
Watershed (WRIA 1).



It is adjacent to an existing mitigation site and extensive upland and wetland forest on
the south side of the refinery and could benefit wildlife by increasing landscape
heterogeneity in a highly industrialized area.



The southwest corner of the Phillips 66 Ferndale Refinery has the greatest potential for
mitigation because it is topographically lower than most of the property and has water
flowing to and through it via ditches that could provide a source of hydrology for
wetlands.

Constraints
The proposed mitigation sites present several constraints that will be addressed in current and
future design considerations. Re-establishment of wetland processes will require an
understanding of how these processes have been eliminated or diminished over time, and how
they might best be restored within the current environment.
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Barci Parcels
The Barci parcels are located in the headwaters of an unnamed tributary of the Lummi River.
Though this location creates benefits, it also creates challenges. The limited catchment size
means that water sources for wetland creation are also limited. The site and surrounding
landscape have been heavily modified for agriculture over the last 70+ years. Sources for seeds
and propagules of native wetland plants are very limited in the immediate area. Modifications of
the soils and surface topography have long-term consequences for restoration of native, latesuccessional plant communities and hydrologic flow paths that will take numerous years to
overcome. Invasive plant species are prevalent in the catchment area and will require intensive
control methods over many years.

Wetland NN
The Wetland NN mitigation site is constrained by limited buffer areas because of the presence
of roads to the west and south of the wetland boundary. Outside of the mowed field of Wetland
NN (approximately 12 acres), the parcel contains mostly mature native forest, which, while
providing an excellent buffer for the mitigation site, limits the potential for wetland creation.
Restoration of the native wetland plant community is constrained by the presence of invasive
plant species that will require intensive control for several years.
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EXISTING CONDITIONS OF THE
MITIGATION SITES
Historical and Current Land Uses
Barci Parcels
The property was purchased in 1932 by Paul Barci, who began clearing the forested land to
start a dairy business. In 1956, Mr. Barci sold the dairy herd and began raising cattle for beef
production. In the 1960s, he installed a pond to trap water from the surrounding hillside and
provide a year-round source of water. Drainage ditches were installed and/or enlarged and the
adjacent property to the north of Douglas Road was purchased, allowing the ditches to reach
the lengths needed to drain effectively. Improving the drainage of the property allowed increased
productivity. In a 1969 Whatcom Farmer article, Mr. Barci describes the ditches as 1 mile in
length and up to 9 feet deep. He estimated that “We must’a had pretty close to 40 acres under
water from fall to spring,” including “a large peat bog and swamp” that was covered with
6 inches of water. The ditches effectively drained this area to allow production of hay. The Barcis
raised their own hay to provide feed for their cattle and used the pond for irrigation. The parcels
are currently used for hay production and cattle grazing.
Drainage ditches are visible on historical aerial photos from the 1940s to 1960s (Figure 4). The
earliest photo (1943) shows the south parcel still largely forested and without any drainage
ditches. The east half of the north parcel is cleared, and a ditch is visible, though it is smaller
and in a different location than the current ditch. The next aerial photo from the early 1950s
shows an incipient ditch on the south parcel that connects to the ditch on the north parcel. A
large area of ponding is visible on the south side of Douglas Road, in an area where organic
soils have been observed. In the 1969 aerial photo, the ditches have been expanded to their
current size and location, the constructed pond north of the house is visible, and the entire
property has been cleared of trees. The current extant of the main drainage ditch is estimated at
approximately 4,000 linear feet.
Wetland NN
Prior to the construction of the refinery in 1954, the southwestern corner of the fenced refinery
property was cleared and maintained for agriculture and/or livestock grazing. Shallow drainage
ditches from that time are still visible in Wetland NN. Since being purchased by the refinery, this
portion of the property has remained undeveloped, with some areas reverting to native
deciduous forest. The emergent wetland was regularly mowed until a few years ago. Currently,
only a 50-foot-wide corridor along the Slater Road fence is regularly mowed. Red alder, Nootka
rose (Rosa nutkana), and other woody species are naturally regenerating in parts of the field.
Wetland NN is bounded to the south by Slater Road and to the west by “M” Street. The adjacent
areas to the east and north are forested, and several wetlands occur to the north. The area is
zoned as Heavy Industrial. A crude rail track and unloading facility were constructed in 2014
approximately 500 feet north (upslope) of Wetland NN. Seven culverts were installed under the
track to convey flow to downslope wetlands.
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Figure 4: Historical Aerial Photos of the Barci Parcels Mitigation Site – c. 1950 (l) and 1969 (r)
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Existing Wetlands on the Mitigation Sites
Barci Parcels
AECOM biologists visited the property on February 6, 2019. During the initial visit, the ground
was frozen, so hydric soils could not be confirmed. Subsequent site visits occurred on March 4,
March 29, and April 11, 2019. The estimated wetland boundary (Appendix A) is based on
observations of vegetation, water, and topography during the site visits, as well as National
Wetland Inventory (NWI) mapping (USFWS 2019), the Natural Resources Conservation Service
(NRCS) soil survey, and evidence of ponding or saturation on early season aerial photographs.
A full wetland delineation will be prepared to precisely determine baseline conditions for the
detailed mitigation plan.
Two wetlands were identified on the 114-acre property. Wetland A occurs on both the south and
north parcels on either side of the main drainage ditch. It is estimated at 44 acres. It is a
palustrine emergent, saturated wetland. Wetland B occurs on the north parcel and extends offsite to the north to Mountain View Road. The on-site portion is estimated at 9 acres. It is a
palustrine emergent, saturated and seasonally flooded wetland. See Figures 6a-c for site
photographs.
Wetland NN
This wetland was delineated in 2012 (Figure 5; Appendix B). It was revisited on March 10,
2019, to verify current conditions. Wetland boundaries do not appear to have changed since
2012. The entire wetland is 15.4 acres. It contains palustrine emergent and forested vegetation
classes. The emergent class, which is proposed for mitigation, is estimated at approximately
12 acres. It contains saturated and seasonally flooded areas. See Figures 7a–c for site
photographs.

Wetland NN

Figure 5: Wetland NN Mitigation Site
Prepared for: Green Apple Renewable Fuels, LLC
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6a: Facing south at south Barci Parcel

6b: Facing west at north Barci parcel

6c: Facing south from Douglas Rd

Figures 6a–c: Barci Parcels Mitigation Site Photos
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7a: Facing west from east end of site

7b: Facing northwest from center of site

7c: Facing east along Slater Road fence

Figures 7a–c: Wetland NN Mitigation Site Photos
Prepared for: Green Apple Renewable Fuels, LLC
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Hydrology/Topography
Barci Parcels
The Barci parcels mitigation site occurs on a glaciomarine terrace with gentle slopes and
shallow depressions. The wetlands receive direct precipitation and surface and shallow
subsurface flow from the surrounding uplands. Some areas of seepage were observed on the
lower side slopes. The pond, which was excavated in the late 1960s, appears to intercept
shallow groundwater, and apparently retains water throughout the year. Aside from the few
seepage spots that have shallow surface water, the majority of the on-site wetlands are
seasonally saturated. Wetland B extends off-site to the north where surface ponding is visible on
early season aerial photography.
Groundwater hydrology at the site appears to be influenced by a shallow perched groundwater
table fed by precipitation, as well as a deeper artesian aquifer that flows from the east. This
surficial aquifer is identified on the Whatcom County map of Critical Aquifer Recharge Areas
(Whatcom County 2015). It is likely that this deeper aquifer is the source of groundwater flows
that sustain the Barci pond during the dry season.
The southern parcel occurs near the watershed divide, which is close to the location of Unick
Road at approximately 260 feet elevation. The southern part of the parcel forms a loose basin
that slopes down to a constructed drainage ditch. Slope gradients are approximately 0 to 8
percent. The contributing basin for the ditch includes the Barci property and a small field west of
Lake Terrell Road that is connected to the main ditch through a culvert and lateral ditch. The
drainage area for the ditch is approximately 200 acres. The ditch leaves the Barci property at
approximately 210 feet elevation.
The main ditch varies in size from approximately 4 to 8 feet wide and deep. The deepest part of
the ditch is between the north and south wetlands, where it cuts through a small ridge. The ditch
forms the headwaters of an unnamed, intermittent tributary of the Lummi River. Based on
observations of site topography and review of aerial photos taken prior to construction of the
ditch, no natural stream channel is present in this location.
On the March 4 site visit, average flow was measured at several points along the main ditch that
flows through Wetlands A and B at the Barci parcels (Table 3). This ditch generally has a silt
bottom.
Table 3: Main Ditch Flow at the Barci Mitigation Parcels (March 4, 2019)
Flow Monitoring
Channel Width
Water Depth
Velocity (CFS)
Location
(Feet)
(Inches)
North property boundary
in Wetland B
In uplands between
Wetlands A and B
Culvert outlet near north
end of Wetland A (north
of Douglas Road
In Wetland A south of
Douglas Road

4

5.5

0.6

5.5

3–5

0.8

30” dia

11

0.8

8

3–7

No reading

Key: cfs = cubic feet per second
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Two elevation transects were established to measure water table depths in the wetlands and
adjacent uplands (Table 4). Transect 1 runs east to west for approximately 1,300 feet and
parallels the north property line in Wetland B. Transect 2 also runs east to west for 1,300 feet on
the south side of Douglas Road within Wetland A. Water tables were measured in soil pits
excavated to 20 inches or more. Measurements occurred on March 4, March 29, and April 11,
2019. February and March 2019 had below normal precipitation, which appears to be reflected
in the low amount of ditch flow and in the water table depths measured in the wetlands. For all
locations, depth to water table was the shallowest on April 11 in response to sustained
precipitation that began in April.
The water table in the portion of Wetland B (Transect 1) with organic muck soils varied from 9 to
20 inches below ground surface (bgs) on March 4, to 3 to 9 inches bgs on April 11. In the
mineral wetland soils, the water table was not observed within 20 inches on March 4, and was
9 inches bgs on April 11. In Wetland A (Transect 2), the water table in all wetland pits was
18 inches bgs or deeper on March 4. On April 11, the water table was as high as 4 inches and
as deep as 18 inches bgs. Further investigations of the water table on both sides of the ditch
revealed that the ditch appeared to be effectively draining soils within approximately 60 feet of
the ditch. Old fill over muck was observed in at least one pit near the ditch. The effectiveness of
the drainage ditch will be further investigated to determine potential area for rehabilitation of
wetland hydrology.
Table 4: Spring 2019 Water Table Depths at the Barci Mitigation Parcels
Water Table Depth below Ground
Surface (inches)
Distance
Transect
Pit
Soils
from Ditch
March 4
March 29
April 11

Transect 1
(Wetland B)

Transect 2
(Wetland A)

SP-1
SP-2
T1-5
SP-3
T1-8
SP-4
T1-14
SP-5
SP-9
T2-4
SP-10
SP-11
T2-8

80’ West
200’ West
270’ West
350’ West
500’ West
640’ West
975’ West
1125’ West
300’ East
225’ East
200’ East
60’ East
45’ East

SP-12

50’ West

T2-12
SP-13
T2-15
SP-14
T2-17

135’ West
275’ West
435’ West
525’ West
665’ West
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Muck
Muck
-Muck
Mineral hydric
Mineral hydric
-Non-hydric
mineral
-Mineral hydric
Muck
-12” fill over
muck
-Mineral hydric
-Mineral hydric
Non-hydric

17
9
-20
->20
-22
>20
->20
18
-15
(saturation)
-None
-None
None

9
7
--->20
-----19
-18
(saturation)
------

3
3
9
9
10
9
6
15
-4
6
-7
18
7
-11
-8
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Wetland NN
The Wetland NN mitigation site occurs on a glaciomarine terrace between 130 and 105 feet in
elevation. Slope gradient averages from 0 to 4 percent. The wetland receives water from a
relatively large, forested catchment area to the north and east. Water flows through a series of
wetlands and in channels or overland before discharging into Wetland NN. The largest
discharge is from an unnamed, seasonal stream that flows into the northeast arm of Wetland
NN. The wetland contains both saturated and seasonally flooded areas. Site drainage is to the
west and southwest. Remnant drainage ditches running north-south occur in the field and
convey water into the roadside ditch along Slater Road.

Soils/Geomorphology
Barci Parcels
Five soil map units occur on the site (NRCS 2019); these soils are presented below, ordered
from well drained to very poorly drained:


(79, 80, 81) Kickerville silt loam, 0 to 15 percent slopes – well drained, occurring on
upper slopes mainly at the south end of parcel, on approximately 11 percent of the site



(12, 13) Birchbay silt loam, 0 to 8 percent slopes – moderately well drained, on mid
slopes, on approximately 30 percent of the site



(94) Labounty silt loam, drained, 0 to 2 percent slopes – poorly drained, on
approximately 27 percent of the site



(184) Whitehorn silt loam, 0-2 percent slopes – poorly drained, on approximately 30
percent of the site



(116) Pangborn muck, drained, 0 to 2 percent slopes – very poorly drained, at the north
end of the parcels, on approximately 1 percent of the site



(193) Water – the pond makes up approximately 1 percent of the site

Whitehorn and Labounty are the dominant soils in the wetlands. Pangborn is present in the
northeastern corner of the north wetland. The Whitehorn, Labounty, and Pangborn soils are
rated as hydric soils.
Whitehorn silt loam is very deep, poorly drained soil formed in volcanic ash, loess, glaciofluvial
deposits and glaciomarine drift. A typical profile has a very dark brown silt loam layer from the
surface to 10 inches; dark brown to grayish-brown, mottled very gravelly sandy loam from 10 to
16 inches; gravely sandy loam from 16 to 24 inches; and olive brown and brown, mottled silt
loam to 60 inches. Permeability is slow and available water capacity is high. The seasonal highwater table is at or near the surface from November through May. Runoff is very slow, but the
soil may be ponded during the winter and spring.
Labounty silt loam is a very deep poorly drained soil that occurs in depressions on
glaciomarine drift plains. It formed in glaciomarine drift with an admixture of loess and volcanic
ash. A typical profile has a very dark grayish-brown silt loam from the surface to 10 inches;
grayish-brown and light brownish-gray, mottled loam for the upper 6 inches of the subsoil;
grayish-brown, olive gray, and light olive gray, mottled loam for the lower 19 inches of the
subsoil; and gray loam to a depth of 60 inches. Permeability is moderately slow and available
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water capacity is high. This soil has a seasonal high-water table that is at a depth of 1 to 3 feet
from November through May.
Pangborn muck is a very deep, very poorly drained soil formed in organic deposits. It occurs in
depressional areas on outwash terraces and till plains. A typical profile has muck to 60 inches.
The water table in an artificially drained soil is about 18 to 30 inches bgs. Undrained soils are
ponded from October through May.
Birchbay silt loam is a moderately well-drained soil formed from volcanic ash and loess over
glacial deposits. A typical profile has dark brown silt loam from the surface to 8 inches; dark
yellowish-brown, gravelly silt loam from 8 to 12 inches; dark yellowish-brown, very gravelly sand
from 12 to 18 inches; and light olive brown loam to a depth of 60 inches. Permeability is
moderate in the upper part of the soil, very rapid in the sandy upper part of the substratum, and
slow in the loamy lower part. Available water capacity is high. This soil has a seasonal high
water table at a depth of 2 to 8 feet from December through April.
Kickerville silt loam is a well-drained soil formed in loess, volcanic ash, and glacial outwash. It
occurs on outwash terraces. A typical profile has a dark brown silt loam plow layer to 9 inches,
dark yellowish-brown silt loam subsoil from 9 to 22 inches, and an olive brown very gravelly
sand substratum to 60 inches or more. Permeability is moderate from 0 to 22 inches, and very
rapid below 22 inches. Available water capacity is moderate. The water table is more than 80
inches below the surface.
Site investigations confirmed the presence of hydric soils in the wetlands similar to the named
mapped units. Hydric soil indicators observed include a depleted matrix within 12 inches (F3,
A11); redox dark surface (F6); histosol (A1); and histic epipedon (A2). Mineral surface soils are
generally loam or silt loam. The layer below the dark surface is loam or clay loam.
Wetland NN
Two soil map units occur on the site: (184) Whitehorn silt loam, 0 to 2 percent slopes; and (13)
Birchbay Silt Loam, 3 to 8 percent slopes. Whitehorn silt loam is mapped over the entire
emergent wetland area. See descriptions above for this soil. On-site investigations from 2012
indicate that the surface soil is silt loam with high organic matter content. The subsurface layer
is sandy loam. A depleted matrix begins within 12 inches of the soil surface.

Vegetation
Barci Parcels
Vegetation in the wetlands is dominated by common pasture species including bentgrass,
bluegrass, foxtail (Alopecurus sp.), fescue (Festuca sp.), velvet grass, and others. The
vegetation is grazed seasonally by cattle and mowed for hay. Grazing by Canada geese (Branta
canadensis) was also evident. Reed canarygrass and common cattail (Typha latifolia) are
present in and along the ditches.
Wetland NN
The emergent wetland is dominated by tall fescue, slough sedge, reed canarygrass, sweet
vernal grass, soft rush, bird’s-foot trefoil and other common pasture species. Red alder and
Nootka rose seedlings and saplings are present in the interior of the wetland due to less
frequent mowing in this area.
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Fauna
Barci Parcels
Wildlife habitat is limited due to lack of plant species, community, and structural diversity in the
wetlands, and absence of other special habitat features such as snags, logs, or egg-laying
structure for amphibians. During wetland field investigations, large flocks of Canada geese were
observed on the north parcel and the off-site wetland area. There was significant disturbance
from geese grazing on both parcels. Two bald eagles (Haliaeetus leucocephalus) were
observed soaring above the north parcel. Ducks were observed in small, isolated ponded areas
in the fields and in the ditches.
The on-site ditch does not appear to have fish habitat, based on the lack of bed and bank
structure, native riparian plants, and appropriate substrate and flow regimes. However, the
channel is mapped as having presumed presence of coho salmon (Oncorhynchus kisutch)
(WDFW 2019). Fish presence will need to be determined by further investigation.
Wetland NN
Ducks and other waterfowl utilize the seasonally ponded areas. Amphibians may also utilize
these areas for breeding. Frogs are known to occur in the existing mitigation site on the other
side of “M” Street. There is an occupied bald eagle nest within 300 feet of the wetland. Deer
have also been observed grazing and bedding in Wetland NN. Fish are not present in any of the
streams or ditches. According to the Washington Department of Fish and Wildlife, big brown bat
(Eptesicus fuscus) and little brown bat (Myotis lucifugus) breeding areas occur on and adjacent
to this area. An extensive area of forested uplands and wetlands occur to the north, east, and
west of Wetland NN.

Wetland Category/Functions
Barci Parcels
Wetlands were rated using the 2014 version of Ecology’s rating system (Hruby 2014)
(Appendix C). Wetland A (south Barci parcel) rates as Category IV (15 out of 27 possible
points). Wetland B (north Barci parcel) rates as Category III (16 out of 27 possible points). The
wetlands have similar characteristics. They both score moderate for water quality functions,
except that Wetland A scores 6 points compared to 7 points for Wetland B. Wetland B has more
extensive ponding and organic soils at the surface that help to purify water. They both score low
(5 points) for hydrology functions. The site potential is moderate because Wetland A is a
headwater wetland, and Wetland B has the capacity to store flood flows. However, the value is
low because there are no identified flooding problems downstream. Both wetlands score low (4
points) for habitat functions because the species, community, and structural diversity is low;
there is a lack of special habitat features; and there is a lack of connections to other undisturbed
habitats.
Wetland NN
Wetland NN rates as Category IV (15 out of a possible 27 points) (Appendix D). The wetland
rates low for water quality (5 points) and hydrology (5 points) functions due to the modest
capacity for water storage and a lack of identified flooding or water quality problems
downstream. It rates moderate (5 points) for habitat functions due to the presence of forested
and emergent vegetation classes; three hydroperiods and a seasonally flowing stream;
numerous plant species; and snags and logs in the forested class.
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Buffers
Barci Parcels
Category IV wetlands in Whatcom County have a 50-foot buffer width for high-intensity
development. This applies to Wetland A. Category III wetlands with a low habitat function score
have an 80-foot buffer width for high-intensity development. This applies to Wetland B. The
existing buffer areas around both wetlands are highly degraded due to cattle grazing and
haying.
Wetland NN
Wetland NN has a 50-foot standard buffer width for high-intensity development according to
Whatcom county code. The existing buffer is constrained on the south and west sides due to
roads. The buffers on the north and east are mostly mature deciduous forest.

Other Aquatic Resources
Barci Parcels
A pond located in the southeast corner of the south parcel was excavated in the late 1960s. This
pond appears to be sustained by perennial springs, as it retains water throughout the summer
without a visible inlet. There is not a surface water connection to the main drainage ditch, but
another small ditch downslope of the pond intercepts subsurface flow from the pond and
conveys it to the main ditch.
Wetland NN
There are no other aquatic resources on the immediate proposed mitigation site. Wetland NN
does receive surface flow from an unnamed, intermittent stream.

Prepared for: Green Apple Renewable Fuels, LLC

AECOM
33

Conceptual Mitigation Plan

Green Apple Renewable Fuels Project

MITIGATION CONCEPTS
Mitigation Methods
Wetland Rehabilitation
The goal of wetland rehabilitation for this Project is to repair the historical wetland functions at
the mitigation sites that were lost through clearing, grading, and drainage for agriculture. This
goal will primarily be met at the Barci parcels mitigation site, where intensive agriculture,
grazing, and drainage have continued until the present time. Opportunities for rehabilitation at
Wetland NN will also be investigated, as there are remnant drainage ditches on this site.
As described in Section 5.1, the Barci parcels have been used intensively for agriculture for
more than 70 years. It appears that most of the historical wetlands are still extant, though in a
much degraded form. A detailed wetland delineation of the mitigation site, which may involve
monitoring of shallow groundwater, will be completed to establish baseline conditions. Areas
that have hydric soils but lack current wetland hydrology will be considered for wetland reestablishment (see Section 6.1.2). The investigations will also include refinement of scope and
effect determinations for the existing ditches to attempt to quantify more precisely the effects of
the ditches on wetland hydrology.
In order to repair and/or restore more natural hydrologic conditions to the mitigation site, the
following activities are proposed:


Drainage ditches will be plugged and/or filled in entirely, depending on results of the
investigations and the most efficient methods.



Historical fill material from sidecasting of the ditch spoils and land leveling will be
identified and removed from the site or used for buffer restoration.



Historical flow paths will be identified (if possible) and re-established on-site through
topographic modifications that may include creation of small, shallow, seasonally
inundated depressions that are connected via overland flow or concentrated flow in
shallow wetland swales.



The pond in the southeast portion of the site will be modified (depth, configuration,
outlet) to rehabilitate downslope wetland hydrology (pending further investigations).

It is expected that these activities, together with the wetland and buffer enhancement described
in Section 6.1.2, will result in a significant functional lift at the mitigation site by contributing to
improved wetland hydroperiods, to include increased frequency, depth, and duration of
inundation and surface saturation. On-site and downstream benefits will include improved water
quality and hydrology functions by increasing the residence time of water that cycles through the
site compared to existing conditions. Currently, much of the precipitation that falls on-site runs
off the compacted soil and is quickly conveyed downstream by ditches. This results in a loss of
wetland biochemical functions that depend on reducing conditions and contributes to sediment
and pollutants, which compromise downstream waters in the Lummi River watershed.
Rehabilitation of wetland hydrology will also result in opportunities to improve habitat for
wetland-associated species such as amphibians and waterfowl. Creation of small, shallow,
seasonally inundated depressions/pools could be combined with design features to create
Prepared for: Green Apple Renewable Fuels, LLC

AECOM
34

Conceptual Mitigation Plan

Green Apple Renewable Fuels Project

potential breeding habitat for native amphibians, similar to the small pools that were created at
the advance mitigation site at the Phillips 66 Ferndale Refinery (URS 2014). Red-legged frog
(Rana aurora) and western toad (Bufo boreas) are protected amphibian species under the
Whatcom County Critical Areas Ordinance that potentially occur in the site vicinity (ERM-West
2008). Additional hydrology and soils investigations will be needed to determine the possibility
and potential location of these shallow depressions/pools. The existing pond on the south Barci
parcel will also be investigated to determine if modifications are possible to improve the pond for
amphibians or other wildlife.
Preliminary determinations of the extent of wetland rehabilitation available at the Barci parcels
was based on scope and effect calculations using the methods developed at North Carolina
State University (Skaggs et al. 2015). These equations were originally developed for
determining ditch spacing for agricultural drainage but have been modified for determining
lateral effect on wetland hydrology. Although intended for use in the southeast United States,
the program allows users to set parameters for local soils, surface storage, ditch dimensions,
and wetland hydrology criteria. The following parameters were used for the lateral effect
determination:


Surface storage: 1 inch. Value of depressional storage of water before runoff can begin.
This is assumed to be low for the Barci parcel wetlands.



Ditch depth or depth to water surface: 3 feet. Depth from soil surface to normal water
level in ditch.



Depth to restrictive layer: >5 feet. This is an impervious or very low conductivity soil
layer. Not known to occur within 5 feet.



Drainable porosity: 0.04. This is the volume of water drained for a given change in water
table depth, provided by the program.



Hydroperiod: 14 days. Wetland hydrology is defined as a water table within 12 inches of
the soil surface for 14 continuous days.



Hydraulic Conductivity (Ksat) in inches per hour (in/hr): values are input for each soil
layer according to the mapped or confirmed soil series that is impacted by the ditch. Soil
layer depths and Ksat values are provided by NRCS web soil survey. Values were input
for the Whitehorn silt loam and Labounty silt loam soil series. Ksat varied from 4.00 to
0.13 in/hr.



Output: lateral effect in feet. This is the distance on either side of the ditch that is
effectively drained so that it no longer meets the wetland hydrology criteria.

Lateral effect was determined for both the Whitehorn and Labounty soils, which make up the
majority of soils impacted by the ditches. Whitehorn had a weighted average Ksat of 0.87 in/hr
and a lateral effect of 66.6 feet. Labounty had a weighted average Ksat of 0.65 in/hr and a
lateral effect of 57.3 feet. The average lateral effect for the two soils, 62 feet, was used to
calculate the potentially drained area. The linear extent of drainage ditches through existing
wetlands was estimated at 3,500 feet. The potentially drained wetland area was calculated as
10 acres.
Based on preliminary observations of site hydrology and soils, it appears that most of this
10-acre area being drained by the ditches continues to have marginal wetland hydrology. In
addition, it is likely that the effect of the ditches extends beyond the calculated lateral effect,
since the calculation was only intended to capture wetlands that have been drained to the extent
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of no longer meeting the wetland hydrology criteria. Therefore, the estimated area of potential
wetland rehabilitation used in this conceptual plan is considered to be on the low side.

Wetland Reestablishment
Wetland reestablishment (restoration) will occur in areas that are effectively drained so that they
no longer sustain wetland hydrology. The locations of these areas will vary across the site based
on topography and soils. In addition to the drainage effect of the deep ditches, it was also
determined by inspection of soil pits and high-resolution aerial photography that some additional
wetland area has been filled, likely by sidecast during the original excavation and ongoing
maintenance of the ditches. The filled area has been estimated at approximately 1.2 acres.
Identification and removal of fill material will reestablish wetland area. The exact proportion of
wetland rehabilitation versus reestablishment is not currently known and will be based on future
groundwater and soils investigations.

Wetland and Buffer Enhancement
All wetlands and uplands at the Barci parcels, and the emergent wetlands at Wetland NN,
provide opportunities for enhancement. These areas are dominated by non-native or invasive
herbaceous species and lack plant species, community, and structural diversity. To enhance
wetlands and buffers at the mitigation sites, the following activities are proposed:


Site preparation, which may include tilling or plowing of the surface soil and sod layer;
ripping of compacted subsoil layers (if necessary); and soil amelioration through
application of organic compost or mulch. Wetland NN has existing pockets of native
slough sedge, as well as regeneration of native woody plants, which will be retained as
much as possible.



Planting native trees, shrubs, and herbs to restore native wetland and buffer plant
communities. Target plant species and communities will be based on investigations of
local reference sites, as well as knowledge gained from monitoring and maintenance of
the advance mitigation site at the Phillips 66 Ferndale refinery (URS 2014).



Control of invasive plant species, especially reed canarygrass and Himalayan
blackberry. Site preparation and planting methods will be used that will reduce
competition from invasive plants. However, it is expected that continuing control
throughout the establishment period will be required, which may include physical,
chemical, or biological methods.



Installation of habitat features that mimic late-successional communities, such as snags,
logs, or large woody debris, as well as brush or rock piles.

Enhancement of the mitigation wetlands and buffers, will, over time, improve water quality and
hydrology functions by removing existing sources of pollutants (grazing on the Barci parcels);
improving soil conditions and infiltration; and providing persistent plant structure to detain flows
and filter sediments and pollutants.
Enhancement actions will also improve habitat functions for a wide array of species by
establishing native vegetated buffers for the wetlands; providing habitat niches by increasing
plant species richness, community, and structural diversity, and habitat interspersion; and
increasing organic matter production and export to support the aquatic food chain. Specific
target wildlife species may be identified during the mitigation planning process. These species
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may include amphibians that will benefit from provision of breeding habitat in seasonally
inundated depressions.
The benefits of the overall mitigation strategy will extend downstream. The Barci parcels
mitigation site forms the headwaters of the Lummi River watershed. Improvements to on-site
wetlands and buffers will help to improve downstream water quality (including water
temperatures), desynchronize flood flows, sustain base flows, and provide organic matter for
aquatic invertebrates and fish.

Data Requirements for Draft and Final Mitigation Plans
As the Project design is developed further, several key topics will be addressed and refined. The
following list represents additional areas of analysis that will be provided with the Final
Mitigation Plan:
Barci Parcels


Topographic mapping – A basemap that shows existing conditions, including ground
elevations, vegetation, planimetrics, and property boundaries, will be prepared by a
licensed land surveyor. This task will include establishing a benchmark at the site that
will be used as a basis for elevations for all stages of design and construction of the
Project.



Wetland delineation – Accurate locations of wetland boundaries will be established by
investigations of paired (upland/wetland) sample plots. Boundaries will be marked in the
field and located with GPS or professional survey.



Groundwater/Drainage – Investigations will be made to refine determinations of scope
and effect of the existing drainage ditches in order to quantify more precisely the
potential area of wetland hydrology rehabilitation for mitigation credit and to determine
most effective methods to restore hydrology. Shallow groundwater monitoring wells were
installed in November 2019 and will be monitored throughout the wet season.



Pond hydrology – Investigations of the farm pond will be made to determine hydrology
sources and potential for modifications to rehabilitate downslope wetland hydrology.



Fish habitat – Field investigations will be made to determine whether the on-site and
downstream ditches are accessible and used by any fish. This analysis is necessary for
impacts determination, mitigation design, and construction planning.



Reference sites – Appropriate reference sites will be selected and investigated to guide
mitigation planning, including groundwork, soils design, and target plant species and
communities.



Soils analysis and design approach – Fill depths at the mitigation site for potential
removal will be determined. Soils will be sampled to determine their potential suitability
for restoration of native vegetation, and to plan for recommended amendments.

Wetland NN


Topographic mapping – A basemap that shows existing conditions, including ground
elevations, vegetation, planimetrics, and property boundaries, will be prepared by a
licensed land surveyor. This task will include establishing a benchmark at the site that
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will be used as a basis for elevations for all stages of design and construction of the
Project.


Confirmation of wetland boundaries – Field investigations and sampling will be done
to verify and/or revise the 2012 wetland delineation boundaries. Boundaries of the
emergent wetland will be reflagged and located with GPS or professional land survey.



Drainage analysis – The remnant drainage ditches in the mitigation wetland will be
reviewed by a qualified hydrogeologist to determine their scope and effect. This analysis
is necessary to determine if potential wetland rehabilitation credit is available at this site.
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THE FOLLOWING SECTIONS WILL BE PROVIDED WITH THE FINAL
MITIGATION PLAN

SITE SPECIFIC GOALS, OBJECTIVES,
AND PERFORMANCE STANDARDS
Goal
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NN
Wetland name or number ______

RATING SUMMARY – Western Washington
Wetland NN
Name of wetland (or ID #): _________________________________
Date of site visit: _4-10-19____
2015
Hamidi and Howard
Rated by____________________________
Trained by Ecology?__ Yes ___No Date of training______
Depressional
HGM Class used for rating_________________
Wetland has multiple HGM classes?___Y ____N
NOTE: Form is not complete without the figures requested (figures can be combined).
ESRI
Source of base aerial photo/map ______________________________________

IV (based on functions___ or special characteristics___)
OVERALL WETLAND CATEGORY ____
1. Category of wetland based on FUNCTIONS
_______Category I – Total score = 23 - 27
_______Category II – Total score = 20 - 22
_______Category III – Total score = 16 - 19
X
_______Category
IV – Total score = 9 - 15
FUNCTION

Improving
Water Quality

Hydrologic

Score for each
function based
on three
ratings
(order of ratings
is not
important)

Habitat

Circle the appropriate ratings

Site Potential
Landscape Potential
Value

H
H

M
M

L
L

H
H

M
M

L
L

H
H

M
M

L
L

H

M

L

H

M

L

H

M

L

Score Based on
Ratings

5

5

TOTAL

15

5

9 = H,H,H
8 = H,H,M
7 = H,H,L
7 = H,M,M
6 = H,M,L
6 = M,M,M
5 = H,L,L
5 = M,M,L
4 = M,L,L
3 = L,L,L

2. Category based on SPECIAL CHARACTERISTICS of wetland
CHARACTERISTIC

CATEGORY

Estuarine

I

II

Wetland of High Conservation Value

I

Bog

I

Mature Forest

I

Old Growth Forest

I

Coastal Lagoon
Interdunal
None of the above
Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015

I

II

I II III IV

X

1

NN
Wetland name or number ______

Maps and figures required to answer questions correctly for
Western Washington
Depressional Wetlands
Map of:
Cowardin plant classes
Hydroperiods
Location of outlet (can be added to map of hydroperiods)
Boundary of area within 150 ft of the wetland (can be added to another figure)
Map of the contributing basin
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website)
Screen capture of list of TMDLs for WRIA in which unit is found (from web)

To answer questions:
D 1.3, H 1.1, H 1.4
D 1.4, H 1.2
D 1.1, D 4.1
D 2.2, D 5.2
D 4.3, D 5.3
H 2.1, H 2.2, H 2.3

Figure #
A
B
B
A
C
D

D 3.1, D 3.2
D 3.3

E
F

Riverine Wetlands
Map of:
Cowardin plant classes
Hydroperiods
Ponded depressions
Boundary of area within 150 ft of the wetland (can be added to another figure)
Plant cover of trees, shrubs, and herbaceous plants
Width of unit vs. width of stream (can be added to another figure)
Map of the contributing basin
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website)
Screen capture of list of TMDLs for WRIA in which unit is found (from web)

To answer questions:
H 1.1, H 1.4
H 1.2
R 1.1
R 2.4
R 1.2, R 4.2
R 4.1
R 2.2, R 2.3, R 5.2
H 2.1, H 2.2, H 2.3

Figure #

R 3.1
R 3.2, R 3.3

Lake Fringe Wetlands
Map of:
Cowardin plant classes
Plant cover of trees, shrubs, and herbaceous plants
Boundary of area within 150 ft of the wetland (can be added to another figure)
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website)
Screen capture of list of TMDLs for WRIA in which unit is found (from web)

To answer questions:
L 1.1, L 4.1, H 1.1, H 1.4
L 1.2
L 2.2
H 2.1, H 2.2, H 2.3

Figure #

L 3.1, L 3.2
L 3.3

Slope Wetlands
Map of:
Cowardin plant classes
Hydroperiods
Plant cover of dense trees, shrubs, and herbaceous plants
Plant cover of dense, rigid trees, shrubs, and herbaceous plants
(can be added to figure above)
Boundary of 150 ft buffer (can be added to another figure)
1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website)
Screen capture of list of TMDLs for WRIA in which unit is found (from web)
Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015

To answer questions:
H 1.1, H 1.4
H 1.2
S 1.3
S 4.1

Figure #

S 2.1, S 5.1
H 2.1, H 2.2, H 2.3
S 3.1, S 3.2
S 3.3
2

NN
Wetland name or number ______

HGM Classification of Wetlands in Western Washington
For questions 1-7, the criteria described must apply to the entire unit being rated.
If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.
1. Are the water levels in the entire unit usually controlled by tides except during floods?
NO – go to 2

YES – the wetland class is Tidal Fringe – go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?
NO – Saltwater Tidal Fringe (Estuarine)
YES – Freshwater Tidal Fringe
If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. If it
is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.
2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.
YES – The wetland class is Flats
NO – go to 3
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.
3. Does the entire wetland unit meet all of the following criteria?
___The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
___At least 30% of the open water area is deeper than 6.6 ft (2 m).
NO – go to 4

YES – The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
____The wetland is on a slope (slope can be very gradual),
____The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks,
____The water leaves the wetland without being impounded.
NO – go to 5

YES – The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft
deep).
5. Does the entire wetland unit meet all of the following criteria?
____The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
____The overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015
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NN
Wetland name or number ______
NO – go to 6
YES – The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding
6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.
NO – go to 7

YES – The wetland class is Depressional

7. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.
NO – go to 8

YES – The wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch to help you decide). Use the following table to identify the
appropriate class to use for the rating system if you have several HGM classes present within the
wetland unit being scored.
NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.
HGM classes within the wetland unit
being rated
Slope + Riverine
Slope + Depressional
Slope + Lake Fringe
Depressional + Riverine along stream
within boundary of depression
Depressional + Lake Fringe
Riverine + Lake Fringe
Salt Water Tidal Fringe and any other
class of freshwater wetland

HGM class to
use in rating
Riverine
Depressional
Lake Fringe
Depressional
Depressional
Riverine
Treat as
ESTUARINE

If you are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015
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DEPRESSIONAL AND FLATS WETLANDS
Water Quality Functions - Indicators that the site functions to improve water quality
D 1.0. Does the site have the potential to improve water quality?
D 1.1. Characteristics of surface water outflows from the wetland:
Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet).
points = 3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points = 2
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points = 1
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch.
points = 1
D 1.2. The soil 2 in below the surface (or duff layer) is true clay or true organic (use NRCS definitions).Yes = 4 No = 0
D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):
Wetland has persistent, ungrazed, plants > 95% of area
points = 5
Wetland has persistent, ungrazed, plants > ½ of area
points = 3
1
Wetland has persistent, ungrazed plants > /10 of area
points = 1
1
Wetland has persistent, ungrazed plants < /10 of area
points = 0
D 1.4. Characteristics of seasonal ponding or inundation:
This is the area that is ponded for at least 2 months. See description in manual.
Area seasonally ponded is > ½ total area of wetland
Area seasonally ponded is > ¼ total area of wetland
Area seasonally ponded is < ¼ total area of wetland
Total for D 1

2
0

3

points = 4
points = 2
points = 0

2

Add the points in the boxes above

Rating of Site Potential If score is:

12-16 = H

6-11 = M

0-5 = L

7

Record the rating on the first page

D 2.0. Does the landscape have the potential to support the water quality function of the site?
D 2.1. Does the wetland unit receive stormwater discharges?

Yes = 1 No = 0

1

D 2.2. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants?

Yes = 1 No = 0

D 2.3. Are there septic systems within 250 ft of the wetland?

Yes = 1 No = 0

0
0

D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.3?
Source_______________
Yes = 1 No = 0

0

Total for D 2

1

Add the points in the boxes above

Rating of Landscape Potential If score is:

3 or 4 = H

1 or 2 = M

0=L

Record the rating on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?
D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the
303(d) list?
Yes = 1 No = 0

0

D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list?

0

Yes = 1 No = 0

D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality (answer YES
if there is a TMDL for the basin in which the unit is found)?
Yes = 2 No = 0

0

Total for D 3

0

Rating of Value If score is:

Add the points in the boxes above

2-4 = H

1=M

Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015
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DEPRESSIONAL AND FLATS WETLANDS
Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation
D 4.0. Does the site have the potential to reduce flooding and erosion?
D 4.1. Characteristics of surface water outflows from the wetland:
Wetland is a depression or flat depression with no surface water leaving it (no outlet)
points = 4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints = 2
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch
points = 1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing
points = 0

2

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For wetlands
with no outlet, measure from the surface of permanent water or if dry, the deepest part.
Marks of ponding are 3 ft or more above the surface or bottom of outlet
points = 7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet
points = 5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet
points = 3
The wetland is a “headwater” wetland
points = 3
Wetland is flat but has small depressions on the surface that trap water
points = 1
Marks of ponding less than 0.5 ft (6 in)
points = 0

3

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
contributing surface water to the wetland to the area of the wetland unit itself.
The area of the basin is less than 10 times the area of the unit
points = 5
The area of the basin is 10 to 100 times the area of the unit
points = 3
The area of the basin is more than 100 times the area of the unit
points = 0
Entire wetland is in the Flats class
points = 5
Total for D 4

Add the points in the boxes above

Rating of Site Potential If score is:

12-16 = H

6-11 = M

0-5 = L

5

10

Record the rating on the first page

D 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetland receive stormwater discharges?

Yes = 1 No = 0

1

D 5.2. Is >10% of the area within 150 ft of the wetland in land uses that generate excess runoff?

Yes = 1 No = 0

0

D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at
>1 residence/ac, urban, commercial, agriculture, etc.)?
Yes = 1 No = 0
Total for D 5
Add the points in the boxes above
Rating of Landscape Potential If score is:

3=H

1 or 2 = M

0=L

0
1

Record the rating on the first page

D 6.0. Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unit is in a landscape that has flooding problems. Choose the description that best matches conditions around
the wetland unit being rated. Do not add points. Choose the highest score if more than one condition is met.
The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):
 Flooding occurs in a sub-basin that is immediately down-gradient of unit.
points = 2
 Surface flooding problems are in a sub-basin farther down-gradient.
points = 1
Flooding from groundwater is an issue in the sub-basin.
points = 1

0

The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Explain why _____________
points = 0
There are no problems with flooding downstream of the wetland.

points = 0

D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan?
Yes = 2 No = 0
Total for D 6
Add the points in the boxes above
Rating of Value If score is:

2-4 = H

1=M

0=L

Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015
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These questions apply to wetlands of all HGM classes.
HABITAT FUNCTIONS - Indicators that site functions to provide important habitat
H 1.0. Does the site have the potential to provide habitat?
H 1.1. Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold
of ¼ ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.
____Aquatic bed
4 structures or more: points = 4
____Emergent
3 structures: points = 2
____Scrub-shrub (areas where shrubs have > 30% cover)
2 structures: points = 1
____Forested (areas where trees have > 30% cover)
1 structure: points = 0
If the unit has a Forested class, check if:
X
____The
Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon
H 1.2. Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or ¼ ac to count (see text for descriptions of hydroperiods).
____Permanently flooded or inundated
4 or more types present: points = 3
____Seasonally flooded or inundated
3 types present: points = 2
x
____Occasionally
flooded or inundated
2 types present: points = 1
x
____Saturated
only
1 type present: points = 0
____Permanently flowing stream or river in, or adjacent to, the wetland
____Seasonally flowing stream in, or adjacent to, the wetland
____Lake Fringe wetland
2 points
____Freshwater tidal wetland
2 points
H 1.3. Richness of plant species
2
Count the number of plant species in the wetland that cover at least 10 ft .
Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle
If you counted: > 19 species
points = 2
5 - 19 species
points = 1
< 5 species
points = 0
H 1.4. Interspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

None = 0 points

Low = 1 point

Moderate = 2 points

All three diagrams
in this row
are HIGH = 3points
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Wetland name or number ______
H 1.5. Special habitat features:
Check the habitat features that are present in the wetland. The number of checks is the number of points.
____Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).
____Standing snags (dbh > 4 in) within the wetland
____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m)
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)
____Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed)
____At least ¼ ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)
____Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of
strata)
Total for H 1
Add the points in the boxes above
Rating of Site Potential If score is:

15-18 = H

X 7-14 = M

0-6 = L

2

11

Record the rating on the first page

H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit).
15
Calculate:
% undisturbed habitat 15+ [(% moderate and low intensity land uses)/2] 0 = _______%
If total accessible habitat is:
1
> /3 (33.3%) of 1 km Polygon
points = 3
1
20-33% of 1 km Polygon
points = 2
10-19% of 1 km Polygon
points = 1
< 10% of 1 km Polygon
points = 0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
43
Calculate:
% undisturbed habitat 40 + [(% moderate and low intensity land uses)/2] 3 = _______%
Undisturbed habitat > 50% of Polygon
points = 3
1
Undisturbed habitat 10-50% and in 1-3 patches
points = 2
Undisturbed habitat 10-50% and > 3 patches
points = 1
Undisturbed habitat < 10% of 1 km Polygon
points = 0
H 2.3. Land use intensity in 1 km Polygon: If
-2
> 50% of 1 km Polygon is high intensity land use
points = (- 2)
≤ 50% of 1 km Polygon is high intensity
points = 0
0
Total for H 2
Add the points in the boxes above
Rating of Landscape Potential If score is:
4-6 = H
1-3 = M
<1=L
Record the rating on the first page

H 3.0. Is the habitat provided by the site valuable to society?
H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria:
points = 2
 It has 3 or more priority habitats within 100 m (see next page)
 It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
 It is mapped as a location for an individual WDFW priority species
 It is a Wetland of High Conservation Value as determined by the Department of Natural Resources
 It has been categorized as an important habitat site in a local or regional comprehensive plan, in a
Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m
points = 1
Site does not meet any of the criteria above
Rating of Value If score is:
2=H
1=M

0=L

Wetland Rating System for Western WA: 2014 Update
Rating Form – Effective January 1, 2015
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Wetland name or number ______

WDFW Priority Habitats
Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.
177 pp. http://wdfw.wa.gov/publications/00165/wdfw00165.pdf or access the list from here:
http://wdfw.wa.gov/conservation/phs/list/)
Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: This question is
independent of the land use between the wetland unit and the priority habitat.

 Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).
 Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptions in WDFW PHS report).

 Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.
 Old-growth/Mature forests: Old-growth west of Cascade crest – Stands of at least 2 tree species, forming a multilayered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests – Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

 Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 – see web link above).

 Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

 Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptions in WDFW PHS report p. 161 – see web link above).

 Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

 Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report –
see web link on previous page).

 Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

 Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.
 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

 Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to

enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft
(6 m) long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.
Wetland Rating System for Western WA: 2014 Update
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