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1.0 INTRODUCTION

Energy Northwest operates the Packwood Lake Hydroelectric Project (Project) near the town of
Packwood in Lewis County, Washington. The source of water for the Project, Packwood Lake, a
lake which pre-existed the Project situated at an elevation of approximately 2,857 feet above
mean sea level (MSL), about 1,800 feet above the powerhouse. Packwood L ake receives water
from Upper Lake Creek and other smaller creeks; regulated flows and spillage are released to
Lake Creek, atributary of the Cowlitz River. Water discharged from the Project is conveyed by
penstock to the powerhouse and released to the Cowlitz River via atailrace channel.

On November 12, 2004 Energy Northwest filed a Notice of Intent (NOI) to file an application for
a new license to operate the Project. Energy Northwest also concurrently filed with the Federal
Energy Regulatory Commission (FERC) and the resource agencies, a Pre-Application Document
(PAD), containing existing, relevant, and reasonably available information describing the
existing environment and the potential effects of Project facilities and operations. Additional
studies were requested to supplement information contained in the PAD (WDFW 2005, USFS
2005).

Energy Northwest, in consultation with tribes and agencies, developed and implemented a study
plan to document the occurrence of amphibians in and along Lake Creek and Upper Lake Creek
upstream of the Project (Devine Tarbell and Associates, Inc. 2005). This report provides results
of the study.

1.1  Project Areaand Study Area

1.1.1 Project Area

Packwood Lake lies within the Gifford Pinchot National Forest in the Cascade Mountains, east
of the town of Packwood (Figure 1-1). The Project facilities at Packwood Lake include an intake
canal, a concrete drop structure, and an intake building on Lake Creek located about 424 ft
downstream from the outlet of Packwood L ake.

1.1.2 StudyArea

The study area encompassed Lake Creek from below the drop structure to the confluence with
the Cowlitz River, and Upper Lake Creek beginning at Packwood Lake to the extent that
backwater effects from the lake are evident. Because this study was focused on aquatic and
semi-aguatic amphibians, the study area was understood to be restricted to instream and riparian
habitats.

In addition to the specified study area, amphibian occurrence was assessed in the large wetland
complex at the head of Packwood Lake (“Upper Packwood Lake wetlands’); this complex
includes forested and emergent wetlands between Upper Lake Creek and Muller Creek,
including flooded depressions on the lake margin. Opportunistic observations of amphibians
encountered during the course of the Vegetation Cover Type Mapping Study are also reported
herein.
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Figure 1-1. Location of Energy Northwest’s Packwood L ake Hydroelectric Project near
Packwood, Washington (sour ce Energy Northwest 2004).

20 STUDY GOALSAND OBJECTIVES

The objective of this study was to determine the occurrence and general distribution of
amphibian species in and along lower Lake Creek from the drop structure to its confluence with
the Cowlitz River, and in the portion of Upper Lake Creek upstream from Packwood L ake where
there may be backwater effects. The study is intended to ascertain the presence of amphibian
species, including and targeting those listed as Sensitive by the USDA Forest Service and/or
listed as Candidates by the State of Washington, and is not intended to discern the abundance of
individual amphibian species or to document all occupied habitats. The results from this study
will be used to assess and eval uate potential Project effects on amphibians.

3.0 METHODS
3.1 Introduction
The amphibian survey was based on the “toolbox approach” (Olson and Leonard 1997) in which
a variety of search methods are employed consistent with the types of habitats and species that

potentially occur, and the objectives of the study. Numerous survey methods have been
successfully applied to documenting the presence and distribution of lotic (i.e., flowing water)



Amphibian Survey Study Report Energy Northwest’s Packwood Lake Hydroel ectric Project
January 2007 FERC No. 2244

and lentic (still water) aquatic, and semi-aquatic amphibian species in the Pacific Northwest.
These include a variety of active and passive search techniques (e.g., “visual encounter,” net
capture, aguatic funnel traps, and searches under cover objects) and sampling protocols (e.g.,
area-constrained sampling). The survey approach emphasized sampling of representative
habitats following reconnaissance-level characterization of habitats (Fellers 1997). Field surveys
were conducted in appropriate seasons for the target species and under suitable temperature and
moisture conditions. Multiple survey visits were performed to account for seasonal differences
in detection for certain species. Reconnaissance-level examinations of habitats in September-
October 2005 encompassed the entire study area, including an examination of the Upper Lake
Creek area during the seasonal drawdown period. Survey sites were documented by photographs
and/or video during survey visits. Survey locations and sites where amphibians were found were
determined by GPS and entered into a GI S database.

Habitat disruption was minimized to the extent practicable by replacing cover objects after
searches, replacing bark removed from logs, limiting searches within large, decayed logs to only
part of the log, and by limiting searches in other sensitive habitats. Areas that could not be
searched without severely degrading habitats were not searched.

Species identification was determined in the field based on information contained in Corkran and
Thoms 1996, Jones 1999, Jones and Raphael 2002, Jones et al. 2006, and Altig et al. 2006, as
well as personal experience of the lead investigator. Scientific and common names of
amphibians discussed in this report are consistent with Jones et al. 2005 and more recent
revisions presented in Frost et al. (2006) and Recuero (2006).

3.2  Preéiminary Investigations

Existing videography, photographs, and associated information collected during the stream
habitat characterization study (EES Consulting 2004) were reviewed for preliminary selection of
representative field survey sites. A reconnaissance of the entire study area was then performed
in September and October 2005 to locate and characterize areas of potentially suitable habitat for
the target species, and select representative sites for subsequent intensive surveys in 2006.
Opportunistic searches for amphibians were also performed at this time. As noted by Jones
(1999), this approach often detects the presence of species more rapidly than other techniques.
Information from the reconnaissance survey was presented to the reviewing agencies in January
2006 along with the proposed survey regime (Devine Tarbell and Associates, Inc. 2006). No
objections to the proposed survey regime were received by Energy Northwest.

3.3  Amphibian Surveys

Amphibian surveys targeted suitable lotic habitats, streamsides, and seeps; and lentic habitats on
Upper Lake Creek and in the Upper Packwood Lake wetlands. Survey efforts were quantified by
total time and area searched within each habitat unit. Within lotic habitats, where giant
salamanders (Dicamptodon spp.) and coastal tailed frog (Ascaphus truei) were the target species,
primary search methods were the “lift-and-search” methods described by Adams and Bury
(2002), Bury and Corn (1991), Bury and Major (2000), Welsh (1990), Welsh et al. (1997), and
others. Rocks or other cover objects within a prescribed area of the stream were carefully lifted;
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in areas of flowing water a net was simultaneously positioned immediately downstream;
typically, revealed animals temporarily hold their position, are swept into the net, or swim away.
Bury and Corn determined that species presence in small streams can be determined effectively
with complete searches of three 10-meter long samples. Although standard survey protocols for
aguatic species of lotic habitats are designed for and most effective in streams that are smaller
than lower Lake Creek (i.e., less than 2 meters wide and less than 30 cm deep), these protocols
were adapted as needed to meet the study objectives as follows. where stream depths and/or flow
velocity were excessive for this technique, searches did not encompass the entire width of the
stream channel and were instead limited to shallower areas. Based on observations of Lake
Creek during the reconnaissance survey in 2005, the investigators considered these procedures
sufficient to meet the objectives of the study. Snorkeling, included as a possible survey
technique in the study plan, was not necessary because of the prevalence of shallower areas.

When giant salamanders were found, the presence of Cope's giant salamander (Dicamptodon
copel) was determined by field examination using known criteria for differentiating this species
(Corkran and Thoms 1996, Jones and Raphael 2002, Jones et al. 2005), with photographic
vouchers showing dorsal, ventral, and lateral views of animals. For larvae, small tissue samples
(tail tips) were collected and preserved in 95% ethanol. DNA analysis of tissue samples was not
deemed necessary because identification was not in doubt. However, these tissue samples are
available to interested investigators for DNA analysis.

Semi-aquatic species associated with stream banks, splash zones, and seepages were surveyed in
representative units of suitable habitat. Species that were emphasized in these searches included
Van Dyke's salamander (Plethodon vandykel) and Cascade torrent salamander (Rhyacotriton
cascadae). Surveys entailled a “walk-and-turn” search, in which rocks, logs, and other cover
objects are lifted, the exposed area is searched, and the object carefully replaced as the surveyor
moves along belt transects within units of suitable habitat (Jones 1999). Areas along Lake Creek
that were searched by this technique included patches of accumulated rocky rubble under
exfoliating cliff faces, rocky seepages, the vicinity of small tributary streams, waterfall splash
zones, and under logs or bark near the stream. These areas occurred discontinuously within three
stream segments, designated 2A (approximately RM 0.7-1.1), 3A (RM 2.0-2.3), and 3B (RM
2.5-3.4) (Figure 3-1). As proposed, the sites with the greatest potential to support Van Dyke's
salamander (within stream segment 3A and 3B) were searched on three separate dates in spring
2006, whereas the more marginal sites (within stream segment 2A) were searched once. If any
of the latter sites had proven to be more suitable than anticipated, additional surveys would have
been conducted. Searches encompassed at least 656 linear feet (200 meters) of both stream
segment 3A and 3B.

Searches of lentic habitats associated with Upper Lake Creek and the Upper Packwood Lake
wetlands employed dip-net and visual encounter survey (Crump and Scott 1994). Within some
areas examined for the Vegetation Cover Type Study limited searches by dip-net were
performed. In addition, a total of 19 aquatic funnel traps were used for one night at the Hall
Creek wetland, alarge emergent wetland complex adjacent to the tailrace.

All surveys were conducted by Stephen Nyman, Ph.D. and Jeromy Waddell of Devine Tarbell &
Associates, Inc (DTA). Dr. Nyman received graduate training in herpetology and ecology and
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has 30 years experience performing amphibian studies, the past 16 years with DTA and its
predecessors. His resume includes amphibian surveys for a total of 11 other licensed or
proposed hydroelectric projects, as well as other large-scale herpetological assessments. Mr.
Waddell is a wildlife biologist with eight years of professional experience. He has conducted field
surveys for amphibians with Dr. Nyman on four other projects.

ake Creek with Van Dyke's Salamander Key Habitat Features.

Figure 3-1. Segmentsof L
4.0 RESULTS

4.1 Lake Creek

A total of eight species of amphibians were documented during searches in and along Lake
Creek (Table 4-1). Although many more observations were recorded in 2006, six of the eight
species were documented by the reconnaissance survey in 2005. Locations where amphibians
were found are depicted in Figure 4-1. Detailed results for each species and location are also
presented in Appendix A. Photographs showing representative survey sites are included in
Appendix B.

Site-intensive instream habitat searches of Lake Creek were conducted in July and August 2006.
Ten stream segments were searched (Table 4-2), with at least one segment in each of the five
designated Reaches except Reach 1, where cover objects were mostly embedded and
anadromous fish are present. The amount of searchable habitat within stream segments varied
according to stream width, the presence of side channels, water depth and velocity, and substrate
characteristics (embeddedness and objects too massive to move). Two species were found in
instream habitats: coastal giant salamander (Dicamptodon tenebrosus) and coastal tailed frog,
with occasional Cascades frogs (Rana cascadae) observed opportunistically. Observations of

5
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coastal tailed frog included three pairs in amplexus, al under rocksin small tributaries. Over the
course of the study, only one larval coastal tailed frog was found".

Giant salamanders observed during this study included metamorphosed individuals and larvae
ranging in size from about 30 mm to 110 mm snout-vent length. All of the largest larvae had
reduced gills, indicating either pending metamorphosis or paedomorphosis (i.e., maturation as a
gilled form); however, no definitively paedomorphic individuals were encountered. All of the
animals that were examined for identification possessed characters consistent with coastal giant
salamander and not Cope’'s giant salamander (Dicamptodon copei): relatively long legs that
touch or overlap when adpressed; large, broad heads; gill filaments longer than gill stalks;
whitish undersides; streaky pattern on the side of body (on small larvae); and absence of
prominent glandular blotches. Transformed individuals had the typical marbled pattern in which
the copper-colored reticulations are broader than the darker-colored markings. Photographs of
representative specimens are included in Appendix B.

Adult and juvenile Cascades frogs (Rana cascadae) were also frequently observed along Lake
Creek, particularly upstream of the waterfall at RM 2.05. This species breeds in lentic habitats,
including off-channel pools along streams. Other species found in small numbers during Lake
Creek surveys were rough-skinned newt (Taricha granulosa), Pacific treefrog (Pseudacris
regilla), western toad (Anaxyrus boreas), and northern red-legged frog (Rana aurora).

Table 4-1. Results of Packwood L ake Amphibian Survey Within Primary Study Area.

Species Comments

Coastal giant salamander
(Dicamptodon tenebrosus)

Larvae common in Lake Creek where there is hiding cover and flows are not
excessive. Transformed individuals found in creek and under cover in adjacent
aress.

Rough-skinned newt
(Taricha granulosa)

Two juveniles observed at talus slope site along Lake Creek (Reach 3A) in
2006.

Western red-backed salamander
(Plethodon vehiculum)

Found at several sites adjacent to Lake Creek, particularly numerous in areas of
accumulated cobbles and gravel in Reach 3A.

Coastal tailed frog

Most observations were adults in or near Lake Creek, including animals active

(Ascaphus truei) in the open during cool, rainy days and several pairsin amplexus.

Western toad Onetiny juvenile found along Lake Creek in 2005.

(Anaxyrus boreas)

Pacific treefrog Several adults found by Lake Creek.

(Pseudacrisregilla)

Cascades frog Adults and juveniles common along Lake Creek. A few small larvae found in a
(Rana cascadae) pool in side channel of Upper Lake Creek (where water was relatively cold).
Northern red-legged frog Onejuvenile observed along Lake Creek in 2006.

(Rana aurora)

Searches designed to determine the presence of Van Dyke's salamander yielded numerous
observations of western red-backed salamander (Plethodon vehiculum), particularly at sites
where exfoliated rocks have accumulated below bedrock cliffs, and other species, but not Van

! In addition, two coastal tailed frog larvae were found clinging to the underside of acobble in Reach 4 during a
macroinvertebrate survey on October 10, 2005 (Brian Johnson, personal communication).
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Dyke's salamander (Table 4-3). These areas of accumulated rocks were seasonally moist in
places below the surface, but none were associated with seepage or splash zones (Table 4-4).
Search sites centered on small tributary streams, a perennial seep, and a waterfall were deficient
in rocky rubble or other suitable hiding locations for semi-aquatic species. The results were
consistent with information collected during the reconnaissance survey that indicated relatively
few potentially suitable areas warranting further intensive survey (Devine Tarbell and Associates
2006).
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Figure4-1 (Page 1). Packwood L ake Project Amphibian Survey Results.
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Figure 4-1 (Page 2). Packwood L ake Project Amphibian Survey Results.



Amphibian Survey Study Report Energy Northwest’s Packwood Lake Hydroelectric Project
January 2007 FERC No. 2244

Figure 4-1 (Page 3). Packwood L ake Project Amphibian Survey Results. Note: In the Upper Packwood Lakearea“A” (an
isolated pool in atributary of Upper Lake Creek), “B” (pools near the margin of thelake), and “C” (a small, isolated pool at
themargin of the lake) refer to siteswith amphibian larvae as discussed in Sections 4.2 and 4.3.
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Figure 4-1 (Page 4). Packwood L ake Project Amphibian Survey Results.
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Table4-2. Summary of Lake Creek Instream Intensive Surveysin 2006. (See Appendix A for sizesof individual DITE at each site).

Reach! | Survey | Total Search | p gz | AgTR? Comments
Date Area (ft9)
5 Aud. 16 315 Single channel. A run with small boulders and cobbles, highly embedded in sand. No
g- amphibians observed. Netted three small salmonids.
3 . 17 288 Single channel. A riffle with stepped structure, forming small pools on sides of
‘ channel. Small boulders and large cobbles, moderately embedded.
3 3l 17 270 1 Single channel. A riffle with stepped structure, forming small pools. Small boulders

and large cobbles, moderately embedded.

Complex channel braided by boulders; stepped structure. Riffle. Large and small
4 Jul. 19 760 15 boulders predominate, with low embeddedness. Step, pocket, and tail-out pools; areas
of trickling water and areas of deep water. Observed 4 Cascades frogs.

High gradient riffle and small cascade, with step pools, large pool, and trickle pools.
4 Jul. 19 490 4 1 Large and small boulders, and cobbles predominate, and there are areas of bedrock.
Abundant large woody debris. Low level of embeddedness.

4 3l 20 590 5 Single channel. Riffle. Small boulders and large cobbles predominate. Low level of

embeddedness.
4 1ul. 20 360 1 Single, narrow channel. A run with small boulders and cobbles, but sandy. Moderate
' to high level of embeddedness.
4 3l 20 970 4 Complex channel, braided by large boulders. A riffle with stepped structure forming
' small pools. Small boulders and large cobbles; low level of embeddedness.
5 Aug. 15 1200 5 Single channel. A run with small boulders and cobbles; moderate embeddedness. Silty.
5 Aug. 15 540 Single, shallow channel. Low gradient riffle with large cobbles and gravel; moderate

embeddedness. Substrate moss covered with abundant silt.

!See Figure 3.1 for location of Reaches.
DITE = coastal giant sallamander; ASTR = coastal tailed frog.
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Table 4-3. Summary of Amphibians Found at Van Dyke's Salamander Survey Areasin 2006. (See Appendix A for additional

details).

Reach’/L ocation Key Habitats Survey Dates | DITE® | PLVE? | TAGR? | ASTR? | PSPA? | RAAU? | RACA?

A R 01 SP:r(_:‘pefmial tributaries (2) and May 12 1 0 0 1 0 0 0
Two cliffs with exfoliated May 10 0 29 1 3 2 1 1

3A: RM 2.0-2.3 L‘;‘;ﬁi e:nsdo\‘;v;ﬁ‘;{f’d June 2 0 27 1 4 0 0 2
splash zone. June 8 1 21 0 1 0 0 0
Perennial tributaries (3), May 11 1 3 0 5 0 0 0

3B: RM 2.5-3.4 ﬁ?de;;gggdg?c’kmd June 1 1 10 0 2 0 0 2
with exfoliated rocks. June 8 0 0 0 0 0 0 0

!See Figure 3-1 for location of Reaches.
’DITE = coastal giant salamander; PLVE = western red-backed salamander; TAGR = rough-skinned newt; ASTR = coastal tailed
frog; PSPA = Pacific treefrog; RAAU = northern red-legged frog; RACA = Cascades frog.
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Table 4-4. Habitat Conditionsat Van Dyke's Salamander Survey Areas.
S| wvamme | g |ty | S| Aot rem| AT | omer
2A Perennial tributary 0.7LB 5H, 70V No No Mostly gravel No splash
Perennial tributary 0.8 RB 4H, 40V Yes No No (bedrock) Limited splash
Perennial seep 1.1LB 5H, 15V No No Mostly gravel Seepage
3A Cliff and talus 2.0RB 70H, 40-50V Yes Yes Y es (extensive) No seepage
Waterfall 2.05 60 H, 20V Yes Yes No Splash zones
Exposed bedrock 206 RBLB | 100+H, 12V Yes Yes Yes (limited) None
Cliffsand talus 21-23LB | 200+H, 40V Yes Yes Y es (abundant) None
3B Perennial tributary 25LB 15H, 30V No No Mostly gravel Splash zones
Exposed bedrock 2.7RB 100H, 40V Yes Yes Yes None
Perennial tributary 29LB 15H, 70V No No Only instream Splash zones
Perennial tributary 34LB 5H, 100V No No Only instream Splash zones

ISee Figure 3-1 for location of Reaches.

’RM = river mile; Bank = right bank (RB) or |eft bank (LB) as viewed looking downstream.
®H = horizontal distance; V = vertica extent of habitat.

14
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4.2  Upper Lake Creek

During the amphibian survey only one species was found in Upper Lake Creek: a few small
Cascades frog larvae in an isolated, shallow pool of a muddy tributary approximately 1,000 feet
upstream from Packwood Lake (Table 4-1 and Figure 4-1 page 3, Site “A”; and Appendix B,
Photo 17). The main channel of Upper Lake Creek adjacent to this site (see Appendix B, Photo
16) contained cool, flowing water. Suitable habitats for amphibians associated with lentic
habitats were not observed to occur in the main channel of the creek, even in backwater areas
near the confluence with Packwood Lake, which were accessible to predatory fish and largely
devoid of hiding cover. Habitats for giant salamanders, coastal tailed frog, or other species
associated with lotic habitats are also absent because substrates are dominated by fine particles
(gravels and smaller).

4.3  Other Locations Outside of Primary Study Area

During the course of the Vegetation Cover Type Study, opportunistic observations of amphibians
were recorded at various sites in the vicinity of the Project (Table 4-5; Figure 4-1). A
reconnaissance-level survey of the Upper Packwood L ake wetlands was conducted on September
30, 2005 to select potential survey sites and to document the extent of surface flooding within the
wetlands during the seasonal drawdown of Packwood Lake. It was also anticipated that
opportunistic observations of amphibians might be made during this visit. However,
opportunities to observe amphibians were limited because of heavy rain and no amphibians were
observed. Numerous puddles and other areas of shallow water were noted in the wetlands on
this date, but it islikely that much of thiswas attributable to the rain.

Searches of the Upper Packwood L ake wetlands were also conducted on July 18, 2006. Within
this large complex of forested and emergent wetlands, several adult and sub-adult Cascades frogs
were observed between Upper Lake Creek and Muller Creek. Amphibian larvae were found in
two locations in flooded depressions at the margin of the lake. Larvae were not found in other
parts of the wetland complex where deep mud but only very shallow standing water (usualy no
more than 1-3 inches deep) was present. Site “B”, the larger area where larvae were found (see
Figure 4-1, page 3; and Appendix B, Photo 20) was dominated by emergent small-fruited bulrush
(Schoenoplectus microcarpus), bur-reed (Sparganium sp.), common scouring-rush (Equisetum
hyemale), sedge (Carex sp.), and skunk cabbage (Lysichitum americanum). This area was
contiguous with Packwood Lake, but large logs situated between the main body of the lake and
the site appeared to pose a barrier to fish movement and protection from wave action. Larvae of
three species were found at Site B: northwestern salamander, Pacific treefrog, and Cascades frog.
At Site“C” (see Figure 4-1, page 3; and Appendix B, Photo 21) the only amphibian larvae were
large Cascades frog tadpoles. Site C was a much smaller, isolated depression, sparsely vegetated
and not connected to the lake by surface water when observed. At these sites larval Cascades
frogs and Pacific treefrogs were in advanced stages of development (some individuals of both
gpecies had hind limbs) and would likely reach metamorphosis within a month. The
northwestern salamanders were small, first-year larvae.

Other observations include numerous adult Cascades frogs at Osprey Creek (a tributary on the
southwest side of Packwood Lake); and larvae at a site by an access trail between Latch Road
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and Lake Creek. An extensive emergent wetland associated with Hall Creek supported larvae of
two species: northern red-legged frog and northwestern salamander. A few juvenile northern
red-legged frogs were also observed in a seepage-filled ditch near the Project sub-station.

Table 4-5. Additional Amphibian Observations Outside of Primary Study Area.

Species Comments

Northwestern salamander Small, first year larvae at Upper Packwood Lake wetland near the lake margin

(Ambystoma gracile) Site B). Both first-year and large, second-year larvae found in Hall Creek
wetland.

Pacific treefrog Heard near Latch Road. Observed at several wetlands in the Vegetation Cover

(Pseudacrisregilla) Type Study area. Larvae numerous in Upper Packwood Lake wetland near the
lake margin (Site B).

Cascade frog Adults observed at Osprey Lake, Upper Packwood Lake wetland, and another

(Rana cascadae) wetland in the Vegetation Cover Type study area. Larvae at an emergent
wetland west of Lake Creek and in Upper Packwood L ake wetland near the lake
margin (Site B and C).

Northern red-legged frog Large larvae found at Hall Creek wetland, where adult frogs were observed by

(Rana aurora) fisheries biologists in 2005. Frogs also found in shallow ditch near sub-station
and were observed by fisheries biologists along Snyder Creek.

5.0 DISCUSSION
51 Lake Creek

Coastal giant salamanders are common in Lake Creek, with the greatest number of observations
in areas where side channels or stepping create small pools. Few salamanders occurred where
substrates were substantially embedded or where flow velocity was excessive. Numerous adult
coastal tailed frogs were also observed, but amost no larvae. Coastal tailed frog larvae
frequently exhibit patchy distribution within streams (Blaustein et a. 1995, Diller and Wallace
1999, Hayes et a. 2006) and so could have been overlooked. This pattern of distribution may be
particularly pronounced for first-year larvae (e.g., Hayes et a. [2006] found 115 of 125 first-year
larvae in two tiny clusters, each in an area of no more than 0.25 m?). Larvae of this species tend
to favor higher stream gradients and areas of faster flow velocity than those used by coastal giant
salamanders (Parker 1991, Diller and Wallace 1999), and the two species exhibited a strong
negative association in abundance at sites in Mount Rainier National Park (Tyler et a. 2003),
possibly reflecting both micro-habitat differences and predation of tailed frog larvae by the
salamanders (Metter 1963). In streams smaller than Lake Creek, Wahbe and Bunnell (2003)
found the majority (66 percent) of larvae in runs, with the rest in pools and riffles. Each of these
microhabitat types were included in the survey of Lake Creek, but fewer runs were surveyed
compared to riffles and pools, and sandy or silty conditions at the run sites were not ideal for
coastal tailed frog larvae (Wahbe and Bunnell 2003). Possibly, more larvae would have been
documented if additional runs were surveyed, including the use of snorkeling.

The scarcity of coastal tailed frog larvae in survey results might also be attributable to a spill
event that began on May 18, 2006 and concluded on May 31, 2006. The spill event, authorized
by FERC, began as a result of high inflows to Packwood Lake due to unseasonably warm
weather and was used to implement four of the Project relicensing studies consistent with the
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approved study plans. Larval tailed frog populations may be greatly reduced by natural floods
(Metter 1968); the spill event may have had asimilar effect.

The amphibian survey results do not conclusively demonstrate the absence of Van Dyke's
salamander in the study area. This species can be difficult to find even at sites known to be
occupied (Jones 1999, Mcintyre 2003). However, the survey results, coupled with other lines of
evidence, strongly suggest that Van Dyke' s salamander does not occur. Lake Creek is outside of
the known distribution of the species, with no known populations in the Cowlitz River
watershed. Potential habitats for Van Dyke's salamander occur discontinuously along Lake
Creek, often separated by long distances from other potentia habitats. Furthermore, these
habitats are lacking in features favored by this species as described by Mclintyre (2003) and
Jones et a. (2006): valley wall seeps with both sheet flows and exfoliating rocks do not occur;
waterfalls, cascades, and chutes are generally associated with areas of bedrock without
accompanying rocky cover; and exfoliated rocks under cliffs are not moistened by seeps. The
cliffs are a'so mostly located far from splash zones. Low habitat suitability for Van Dyke's
salamander at Lake Creek as related to the location and hydrology of seeps; the scarcity of rocky
cover associated with splash zones; and the large distance between cliffs and splash zones is
inherent to the creek and its landscape setting, and not a function of creek flows.

5.2  Upper Lake Creek and Upper Packwood L ake Wetlands

Upper Lake Creek represents marginal breeding habitat for amphibians associated with lentic
habitats. A small, low gradient tributary of Upper Lake Creek was observed to have partialy
dried to form small, shallow, isolated pools, where the only amphibians found were a few very
small Cascades frog larvae. These larvae were much smaller than larvae found in the Upper
Packwood Lake wetland, probably because of cooler water and scarcer food resources. The
tributary was beyond the backwater area of Packwood Lake, well above the surface water
elevation of Packwood Lake on July 18, 2006 (inferred by the flow and gradient of the adjacent
main-stem of the creek). As such, it is unlikely that the tributary would be affected by seasonal
drawdown of Packwood L ake.

The emergent wetland at the margin of Packwood Lake between Upper Lake Creek and Muller
Creek is utilized by three species of amphibians. Within Site B, a surface water extension of
Packwood Lake, water levels must decrease as the water level of Packwood Lake decreases
during the seasonal drawdown, at least until the point that the areas are no longer connected by
surface water. The seasonal drawdown of Packwood Lake begins annually in mid-September,
when there is little likelihood that Cascades frog or Pacific treefrog larvae, having already
metamorphosed, would be affected. In contrast, northwestern salamander larvae, which over-
winter before metamorphosing in their second year, may be stranded if wetland soils do not
retain sufficient water in depressions to sustain larvae until wetland pools refill. Surface water
was not present in this area during the 2006 drawdown (Kent Doughty, EES Consulting, personal
communication). Additional information on hydrology of the Upper Packwood L ake wetlands is
being collected as part of the Packwood Lake Drawdown Study
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Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

ecies No. Survey Date Comments
= (UTM) &
Lake Creek
Coastal giant salamander
(Dicamptodon tenebrosus) 2 | 10 0609612E 5161436N* Sept. 6, 2005 | Larvae = 75mm and 85mm.

All larvae (one alive and three dead): live larva= 72 mm; dead larvae

4 10 0608249E 5162615N* Sept. 7, 2005 | (al with reduced gills) = 125mm, 127mm, and 130mm.
One transformed and three larvae: transformed = 96 mm; larvae =

4 10 0608249E 5162515N* Sept. 8,2005 | 50mm, 70 mm, and 77 mm.

1 10 0607846E 5162820N May 11, 2006 | Transformed (with adult coloration) = 140 mm.

1 10 0604636E 5164871N May 12, 2006 | Larva= approximately 70 mm.

1 10 0606785E 5163680N June 1, 2006 | Larva(reduced gills) =120 mm.

1 10 0606457E 5164083N* June 8,2006 | Larva= approximately 75 mm.

1 10 0606782E 5163634N July 17,2006 | Larva= approximately 60 mm.
Larvae = 35 mm, 35 mm, 40 mm, 44 mm, 48 mm, 50 mm,
approximately 50 mm (not captured), 62 mm, 75 mm, 78mm,
approximately 80 mm (not captured), approximately 80 mm (not
captured), 90 mm (reduced gills), approximately 110 mm (reduced gills,

15 | 10 0609289E 5161477N* July 19, 2006 | not captured), and approximately 110 mm (reduced gills, not captured).

4 10 0609253E 5161574N July 19, 2006 | Larvae =40 mm, 43 mm, 48 mm, and 90 mm (reduced gills).
Larvae = 98mm, 70 mm, 56 mm, 78mm (reduced gills), and 80 mm

5 10 0608828E 5162447N* July 20, 2006 | (reduced gills).

1 10 0608753E 5162547N July 20, 2006 | Larvae =78 mm.

21




Amphibian Survey Study Report — Appendix A

January 2007

Energy Northwest’s Packwood Lake Hydroelectric Project
FERC No. 2244

Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

Species No. (UTM) Survey Date Comments
Coastal giant salamander Transformed = 95 mm; larvae = 32 mm, 73 mm, and 110 mm (reduced
(Dicamptodon tenebrosus) 4 | 10 0608640E 5162710N* July 20, 2006 | gills).
Larvae = 68 mm, 75 mm, and 114 mm (reduced gills). Also two larvae
5 10 0609516E 5161311N* Aug. 15, 2006 | not captured.
Western red-backed ki
salamander
(Plethodon vehiculum) 1 | 100605991E, 5164395N | Sept. 29, 2005 | One adult (red).
18 | 10 0606529E, 5163996N | May 10, 2006 | 10 adults (9 red, 1 yellow) and eight juveniles (2 red, 6 yellow).
1 | 100606457E, 5164083N | May 10, 2006 | Juvenile (red).
1 10 0606372E, 5164161N May 10, 2006 | Adult (red).
1 10 0606395E, 5164134N May 10, 2006 | Juvenile (red).
7 10 0606221E, 5164395N May 10, 2006 | Five adults (4 red, 1 yellow) and two juveniles (yellow).
3 10 0607216E, 5163165N May 11, 2006 | All juvenile (2 red, 1 yellow).
6 10 0606785E, 5163680N June 1, 2006 | Fivejuveniles (4 red, 1 yellow) and onejuvenile (red).
2 10 0607018E, 5163543N June 1, 2006 | Adult (red).
2 10 0607511E, 5163080N June 1, 2006 | Adult (red).
25 | 10 0606529E, 5163996N June 2, 2006 | 16 adults (8 red, 8 yellow) and nine juveniles (3 red, 6 yellow).
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Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

ecies No. Survey Date Comments
= (UTM) &
Western red-backed
salamander
(Plethodon vehiculum) 5 | 10 0606221E, 5164395N June 2,2006 | Four adults (all red) and one juvenile (yellow).
1 10 0607064E, 5163497N June 8, 2006 | Juvenile (red).
5 10 0606221E, 5164395N June 8, 2006 | Four adults (2 red, 2 yellow) and one juvenile (red).
Six adults (al red), nine juveniles (7 red, 2 yellow) including three
15 | 10 0606529E, 5163996N June 8, 2006 | hatchlings.
Upper Packwood L ake Wetlands
Northwestern salamander Small first-year larvae (approximately 18 mm) in pools adjacent to
(Ambystoma gracile) 3 | 100611113E, 5159126N | July 19, 2006 | lakeshore (Site B).
Hall Creek Wetland
2 10 0602381E, 5161855N July 20, 2006 | First-year larvae = 23 mm and 24 mm.
1 | 100602381E, 5161855N July 20, 2006 | Second-year larva= 55 mm.
: Lake Creek
Rough-skinned newt
(Taricha granulosa) 1 | 100606529E, 5163996N | May 10,2006 | Juvenile.
1 10 0606529E, 5163996N June 2, 2006 | Juvenile.
. Lake Creek
Coastal tailed frog
(Ascaphustruei) 1 | 100608992E, 5162290N Sept. 7,2005 | Adult female.
1 10 0606867E, 5163590N Sept. 8, 2005 | Sub-adult.
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Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

Species No. (UTM) Survey Date Comments

Coastal tailed frog

(Ascaphustruei) 15 | 10 0605413E, 5164527N"* | Sept. 29, 2005 | All adults or sub-adults in the open.
1 10 0606529E, 5163996N May 10, 2006 | Adult female.
1 10 0606457E, 5164083N May 10, 2006 | Adult male.
1 10 0606785E, 5163680N May 10, 2006 | Adult male.
1 10 0607064E, 5163497N May 11, 2006 | Adult female.
1 10 0607216E, 5163165N May 11, 2006 | Adult male.
2 10 0607707E, 5162930N May 11, 2006 | Male and femalein amplexus.
1 10 0604918E, 5164794N May 12,2006 | Adult male.
2 10 0606785E, 5163680N June 1, 2006 | Male and femalein amplexus.
4 10 0606529E, 5163996N June 2, 2006 | All adults or sub-adults; includes one identified male.
1 10 0606457E, 5164083N June 8, 2006 | Adult male.
1 10 0609253E, 5161574N July 19, 2006 | Adult female.
2 10 0608753E, 5162547N Oct. 10, 2006 | Larvae seen by B. Johnson in Reach 4 during macroinvertebrate survey.
1 10 0607064E, 5163497N May 11, 2006 | Larva.

Western toad LakeCreek

(Anaxyrus boreas) 1 | 100608716E, 5162478N | Sept.7,2005 | Small juvenile (approximately 25 mm).
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Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein

mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Species No. Survzy}_l\(;c)ation Survey Date Comments
Pacific treefrog LakeCres
(Pseudacrisregilla) 1 | 100606785E, 5163680N | May 10, 2006 | Adult.
1 10 0606221E, 5164395N May 10, 2006 | Small adult.
Upper Packwood L ake Wetlands
S5 | 100611113E, 5159126N July 18, 2006 | All larvae in pools adjacent to the lakeshore (Site B).
Latch Road Area/Trail #74
3 10 0606569E, 5164626N July 18, 2006 | Adults at wetland by road East of Lake Creek.
1 10 0608727E, 5161783N July 18, 2006 | Adult at end of Latch Road (parking area).
1 10 0608473E, 5162017N Aug 18, 2006 | Adultinsmall tributary along trail #74.
1 10 0608707E, 5161805N Aug 18, 2006 | Singlefrog calling.
Cascadesfrog Lake Creek
(Rana cascadae) 10 | 10 0609545E 5161273N* | Sept. 6, 2005 | Adultsand sub-adults.
10 | 100607758E 5162915N* Sept. 7, 2005 | Adults and sub-adults.
3 10 0606455E 5164084N Sept. 8, 2005 | Adults.
1 10 0606785E, 5163680N June 1, 2006 | Juvenile.
1 10 0606996E, 5163553N June 1, 2006 | Juvenile.
2 10 0607064E, 5163497N June 2, 2006 | One adult and one juvenile.

25




Amphibian Survey Study Report — Appendix A

January 2007

Energy Northwest’s Packwood Lake Hydroelectric Project
FERC No. 2244

Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

Species No. (UTM) Survey Date Comments
Cascadesfrog
(Rana cascadae) 4 | 10 0609289E, 5161477N July 19, 2006 | Three adults and one juvenile.
1 | 10 0609516E, 5161311N Aug. 15, 2006 | Adult.
5 10 0609540E, 5161282N Aug. 15, 2006 | Adults and sub-adults.
Osprey Creek
6 | 100609976E 5160127N Sept. 30, 2005 | Adults.
3 10 0609976E 5160127N July 18, 2006 | Adults.
Upper Lake Creek
3 10 0611389E 5159128N July 18, 2006 | Larvaeinremnant pool of tributary of Upper Lake Creek (Site A).
Upper Packwood L ake Wetlands
4 10 0611023E 5159019N July 18, 2006 | Adults and sub-adults near Muller Creek.
9 10 0611113E, 5159126N July 18, 2006 | Larvae near the outlet of Upper Lake Creek inisolated pool (Site B).
Larvae in emergent wetland pools at margin of Packwood Lake (Site
11 | 10 0611184E 5159211N July 18,2006 | C).
Latch Road Area
10 | 10607041E 5163107N June 8,2006 | All adultsinwillow wetland on N side of road at road mile 3.2.
10 | 10607773E 5162523N June 8, 2006 | All adultsin alder/herbaceous wetland on S side of road.
Adults and larvae in small wetland accessed from abandoned road spur
10 | 10 608804E 5162127N July 17,2006 | from Latch Road parking area.
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Appendix A. Amphibiansrecorded during the 2005 and 2006 Packwood L ake Amphibian Survey. M easurements of salamandersarein
mm and represent snout-vent length (tip of the snout to the distal margin of the vent [cloacal opening]).

Survey L ocation

Species No. (UTM) Survey Date Comments
Northern red-legged frog GG e
(Rana aurora) 2 | 100606372E, 5164161IN | May 10, 2006 | Sub-adults.
Hall Creek Wetland Area
7 10 0602381E, 5161855N July 20, 2006 | Juvenile and 6 larvae with hind legs.
1 10 0602379E, 5161833N July 20, 2006 | Larva.
3 10 0602707E, 5162020N July 20, 2006 | Juveniles observed in seepage-fed ditch adjacent to the powerhouse.

Coordinates represent an approximate location or the geographic center of a surveyed stream reach.
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