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3.2.3 Fisheries Resources  
 

3.2.3.1  Affected Environment 
 

3.2.3.1.1 Fish Species  
 
The Clackamas River Basin is the largest producer of anadromous fish within the 

MHNF, providing 142 miles of anadromous fish habitat (Stillwater Sciences, 1999).  The 
basin also supports strong resident fish populations and is heavily used by recreational 
anglers for both anadromous and resident fish species. 

 
Tables 3.2.3.1-1 and 3.2.3.1-2 present a summary of the major fisheries resource 

issues related to Project facilities and operations in the Clackamas River Basin and the 
desired future resource condition for each river segment affected by the Project.  
Additional information related to life history patterns and current and historic population 
levels for both resident and anadromous fish stocks in the Clackamas River Basin can be 
found in the Project Initial Information Package (PGE, 1999). 

 
Table 3.2.3.1-1. Fish species in the Clackamas River Basin and Clackamas River 

Hydroelectric Project Area (PGE, 1999). 
 
 
 
 

Species 

 
 

Anadromous or 
Resident 

 
 
 

Origin 

Present in 
Oak 
Grove 
Fork 

Present in 
Clackamas 
River above 
River Mill 
dam 

Pacific lamprey 
(Lampetra tridentata) 

Anadromous Native Unknown Yes 

Western brook lamprey 
(Lampetra richardsoni) 

Resident Native Unknown Yes 

White sturgeon 
(Acipenser transmontanus) 

Resident Native No No 

American shad 
(Alosa sapidissima) 

Anadromous Introduced No No 

Summer steelhead 
(Oncorhynchus mykiss) 

Anadromous Introduced Not since 
2001 

Not since 
2001 

Winter steelhead 
(Oncorhynchus mykiss) 

Anadromous Native and 
Introduced 

Yes Yes 

Rainbow trout 
(Oncorhynchus mykiss) 

Resident Native and 
Introduced 

Yes Yes 

Coho salmon 
(Oncorhynchus kisutch) 

Anadromous Native and 
Introduced 

Yes Yes 

Spring and Fall Chinook salmon 
(Oncorhynchus tshawytscha) 

Anadromous Native and 
Introduced 

Yes Yes 

Kokanee (Sockeye salmon) 
(Oncorhynchus nerka) 

Resident Introduced Timothy 
Lake 

No 
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Species 

 
 

Anadromous or 
Resident 

 
 
 

Origin 

Present in 
Oak 
Grove 
Fork 

Present in 
Clackamas 
River above 
River Mill 
dam 

Cutthroat trout 
(Oncorhynchus clarki) 

Anadromous and 
Resident 

Native and 
Introduced 

Yes Yes 

Brown trout 
(Salmo trutta) 

Resident Introduced Yes Yes 

Brook trout 
(Salvelinus fontinalis) 

Resident Introduced Yes Yes 

Mountain whitefish 
(Prosopium williamsoni) 

Resident Native Yes Yes 

Northern pikeminnow 
(Ptychocheilus oregonensis) 

Resident Native No No 

Chiselmouth 
(Acrocheilus alutacens) 

Resident Native No No 

Peamouth 
(Mylocheilus caurinus) 

Resident Native No No 

Dace 
(Rhinichthys  spp.) 

Resident Native Unknown Yes 

Redside shiner 
(Richardsonius balteatus) 

Resident Native No Yes 

Goldfish 
(Carassius auratus) 

Resident Introduced No Yes 

Carp 
(Cypinus carpio) 

Resident Introduced No Yes 

Largescale sucker 
(Catostomus macrocheilus) 

Resident Native Yes Yes 

Mountain sucker 
(Catostomus platyrhynchus) 

Resident Native Unknown Yes 

Brown bullhead 
(Ameiurus nebulosus) 

Resident Introduced No Yes 

Stickleback 
(Gasterosteus aculeatus) 

Resident Native No No 

Largemouth bass 
(Micropterus salmoides) 

Resident Introduced No No 

Smallmouth bass 
(Micropterus dolomieui) 

Resident Introduced No No 

Black crappie 
(Pomoxis nigromaculatus) 

Resident Introduced No No 

White crappie 
(Pomoxis annularis) 

Resident Introduced No Yes 

Bluegill 
(Lepomis macrochirus) 

Resident Introduced No Yes 

Warmouth 
(Lepomis gulosis) 

Resident Introduced No No 

Sculpin 
(Cottus spp.) 

Resident Native Yes Yes 
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Table 3.2.3.1-2. Major river segments affected by the North Fork and Oak Grove Projects and their relation to 
fisheries issues (Sources: Stillwater Sciences, 1999; USFS, 1996b; PGE, 1999; Cramer and Bullock, 
2001). 

 
River Segment Existing fish resources1/ Issue/major obstacles to enhancement 

Timothy Lake Cutthroat trout, rainbow trout, 
brook trout, kokanee 

Storage reservoir; recreational fishery due to poor productivity supported by 
introduced species and hatchery releases; oligotrophic; fall drawdown limits 
vegetation growth in riparian and shoreline zones; Timothy Lake dam barrier to 
upstream and downstream fish movement 

Oak Grove Fork between 
Timothy Lake and Lake 
Harriet  

Cutthroat trout; brook trout Important fishery; short-term flow fluctuations; reduced baseflows; water 
temperature concerns;  

Lake Harriet  Cutthroat trout, rainbow trout, 
brook trout, brown trout 

Storage reservoir and diversion point; restriction of sediment transport; Lake Harriet 
Diversion dam barrier to upstream movement and restricts downstream fish 
movement to periods of spill.  Mixed hatchery and native salmonid fishery 
management issues  

Oak Grove Fork between 
Lake Harriet and 
Clackamas  

Cutthroat trout; rainbow trout; 
steelhead, coho salmon, spring 
Chinook salmon 

Bypass reach; no minimum instream flow release; elevated water temperature; 
natural fish passage barriers (~ ¼ and 1 mile downstream of Lake Harriet dam; 
habitat loss; limited off-channel habitat; reduced floodplain connectivity 

Frog Lake Cutthroat trout; rainbow trout; 
brown trout, brook trout 

Small (252 ac-ft) re-regulating reservoir for peaking releases 

Clackamas River between 
Oak Grove Fork and 
Three Lynx 

Steelhead trout, coho salmon, 
spring Chinook salmon, 
cutthroat trout, rainbow trout 

Bypass reach; possible delay or halt to anadromous fish at Oak Grove Powerhouse 
tailrace during upstream migration; reduced base flow 

Clackamas River between 
Three Lynx and North 
Fork Reservoir 

Steelhead trout, coho salmon, 
spring Chinook salmon, 
cutthroat trout, rainbow trout 

Limited quantity of woody debris; flow fluctuations resulting from peaking-load 
following operations of Oak Grove Fork Powerhouse 

North Fork Reservoir Steelhead trout, spring 
Chinook salmon, coho salmon, 
rainbow trout, cutthroat trout, 
brown trout 

Storage reservoir; restriction of sediment and wood transport; water temperature  

Clackamas River between 
North Fork Reservoir and 
Faraday Diversion 

Steelhead trout, spring 
Chinook salmon, coho salmon, 
cutthroat trout; rainbow trout 

No specified minimum flow release below North Fork dam; water temperature; 
effects of spill on salmonid juvenile and smolt downstream migration; fluctuation in 
base flow release 
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River Segment Existing fish resources1/ Issue/major obstacles to enhancement 
Clackamas River between 
Faraday diversion and 
Faraday Powerhouse 

Steelhead trout, spring 
Chinook salmon, coho salmon, 
cutthroat trout; rainbow trout 

Bypass reach; 120-cfs minimum flow release; potential delay of upstream migration 
in fish ladder; adult passage and spawning within bypass reach; water temperature; 
restriction of sediment and wood transport 

Clackamas River between 
Estacada Lake and River 
Mill dam 

Steelhead trout, spring 
Chinook salmon, coho salmon, 
cutthroat trout, rainbow trout 

Water temperature; passage of adult anadromous salmonids; restriction of sediment 
and wood transport 

Clackamas River below 
River Mill dam 

Steelhead trout, Chinook 
salmon, coho salmon, 
cutthroat trout, rainbow trout 

Flow fluctuations; section 303(d) Water Quality limited; water temperature; fish 
ladder utilization; restriction of sediment and wood transport; potential delay of 
upstream migration; reduction in floodplain connectivity; limited riparian reserves 

1/ Includes species considered important to the recreational fishery. 
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Anadromous Fish 
 
The Clackamas River Basin supports five native species of anadromous fish 

including wild late-run and naturalized early-run (naturalized hatchery stock) coho 
salmon (Oncorhynchus kisutch), spring-run (spring) and fall-run (fall) Chinook salmon 
(O.  tshawytscha), winter- and summer-run steelhead trout (O.  mykiss), and a remnant 
wild population of coastal cutthroat trout (O.  clarki clarki) that are believed to be 
primarily fluvial (freshwater migrations), but may have components of the population 
that exhibit anadromy (sea-run).  There is also an anadromous Pacific lamprey (Lampetra 
tridentata) population of undetermined size in the Clackamas River. 

 
The taking of eggs from upmigrant salmon at the River Mill Fish Ladder and 

damage to the Faraday dam Fish Ladder severely restricted the upstream migration of 
anadromous fish from 1912 to 1939 (Stillwater Sciences, 1999).  After 1939, cessation of 
egg taking at the River Mill Fish Ladder and rebuilding the ladder at Cazadero Diversion 
dam reopened the Upper Clackamas River Basin for anadromous fish stocks (Horning, 
2001).  A 20-foot high natural falls located approximately 1.0 mile below Harriet 
Diversion dam defines the upper extent of anadromous fish distribution in the Oak Grove 
Fork watershed.   

 
Spring Chinook Salmon  

 
Spring Chinook in the Clackamas River are part of the Upper Willamette River 

evolutionary significant unit (ESU), while fall Chinook are part of the Upper Columbia 
River summer and fall-run ESU.  The latter designation results, because the fall-run fish 
are descended from the Upper Columbia River Bright hatchery stocks that spawn in the 
mainstem Columbia River below Bonneville dam.  The National Marine Fisheries 
Service (NMFS) listed Chinook salmon in the Upper Willamette ESU as threatened in 
March 1999 (64 FR 14308).  In contrast, in March 1998 NMFS determined that listing 
was not warranted for the Upper Columbia River summer-fall run ESU (63 FR 11482). 

 
The Clackamas River was once considered one of the largest producers of spring 

Chinook in the Pacific Northwest.  Historically, spring Chinook probably spawned 
throughout the length of the Clackamas River and in nearly all accessible large tributaries 
(Cramer and Associates, 2001).  Today, spring Chinook primarily pass North Fork dam 
from April through October and spawn in the Upper Clackamas River from mid-August 
through October.  Spawning in tributary streams (e.g.  Oak Grove Fork) begins after 
significant rainfall in September and continues until mid-November.  Spring Chinook 
salmon  are also reared at the Clackamas Hatchery operated by ODFW.  Fish 
management within and around the Project area is carried out by ODFW. 

 
A 1997 survey of spawning activity along nearly 67 miles of stream channel in the 

upper basin documented most signs of spawning in 41.1 miles of the mainstem 
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Clackamas River and 1 mile of Oak Grove Fork (Schroeder et al., 1998).  The mainstem 
Clackamas River contained about 80 percent of the redds and 90 percent of the carcasses 
observed during the survey.  Juvenile spring Chinook salmon do not appear to rear in 
tributaries to the mainstem Clackamas River, but rather emigrate to the mainstem soon 
after emergence (Stillwater Sciences, 1999), with the majority of rearing occurring within 
the North Fork Reservoir (D. Cramer personal communication, 2004).  Some juvenile 
spring Chinook may also rear in the Faraday, and River Mill reservoirs (Stillwater 
Sciences, 1999). 

 
Spring Chinook salmon are a popular target of recreational anglers on the lower 

Willamette and Clackamas rivers.  There is currently a moratorium on angling for wild 
spring Chinook salmon.  Since 2001, management of hatchery origin spring Chinook has 
interrupted migration at the North Fork ladder to return hatchery-origin adults (marked 
fish) downriver or elsewhere, to manage the upper basin for wild salmon.   

 
Fall Chinook Salmon 

 
In addition to the spring run, the Clackamas River Basin also supports a smaller 

fall run of Chinook salmon.  There is limited information regarding the historic 
distribution and abundance of fall Chinook in the basin because of the difficulty 
distinguishing fall Chinook spawners from returning spring Chinook.  Fall Chinook 
generally return to the Clackamas River from late August through late September 
(Figures 3.2.3.1-1 and 3.2.3.1-2).  This timing matches that of fall Chinook passing 
Willamette Falls on their way to other Willamette River Basin spawning grounds.  Fall 
Chinook spawning is believed to be completed by the end of September. 

 
Historically, fall Chinook may have spawned in the mainstem Clackamas River 

above the present site of North Fork dam (PGE, 1999).  Since construction of the Project 
dams, however, few fall Chinook have been seen passing through the River Mill Fish 
Ladder.  Today, fall Chinook are known to spawn and rear in the Clackamas River below 
River Mill dam and in the lower reaches of Clear Creek, but their presence elsewhere in 
the Clackamas River Basin is uncertain.  No juvenile fall Chinook have been released in 
the Clackamas River Basin since 1981 (ODFW, 1992).  However, juvenile fall Chinook 
are released in the Willamette River Basin and some of these hatchery-produced fish may 
stray into the Clackamas River. 

 
Sport anglers caught an average of 208 fall Chinook annually in the basin from 

1977 through 1986 (ODFW, 1992).  Generally, however, fall Chinook are not popular 
with anglers because of their dark color and poor condition at the time they return to 
spawn. 



  
  

Species Freshwater      Jan      Feb      Mar      Apr      May      Jun       Jul      Aug      Sep      Oct      Nov      Dec 
Life Phase 1-15 16-31 1-15 16-28 1-15 16-31 1-15 16-30 1-15 16-31 1-15 16-30 1-15 16-31 1-15 16-31 1-15 16-30 1-15 16-31 1-15 16-30 1-15 16-31 
Upstream Migration 

Steelhead Adult Holding 
winter Spawning 

Incubation 
Juvenile Rearing 
Juvenile Outmigration 
Upstream Migration 

Steelhead Adult Holding 
summer Spawning 

Incubation 
Juvenile Rearing 
Juvenile Outmigration 
Upstream Migration 

Coho Adult Holding 
early-run Spawning 

Incubation 
Juvenile Rearing 
Juvenile Outmigration 
Upstream Migration 

Coho Adult Holding 
late-run Spawning 

Incubation 
Juvenile Rearing 
Juvenile Outmigration 
Upstream Migration 

Chinnok Adult Holding 
spring Spawning 

Incubation 
Juvenile Rearing 
Juvenile Outmigration 

Cutthroat Spawning 
sea-run Juvenile Rearing 

Adult/sub-adult Rearing 
Figure MRG1  
 
  6  Figure 3.2.3.1-1.  Temporal distribution of adult and juvenile salmonid habitat utilization in the Clackamas River. 



  

 

  

  Species   Freshwater        Jan        Feb       Mar       Apr       May       Jun        Jul       Aug       Sep       Oct       Nov       Dec   
Life Phase   1 - 15   16 - 31   1 - 15  16-28  1-15  16-31  1-15  16-30  1-15  16-31  1-15  16 - 30   1 - 15  16-31  1-15  16-31  1-15  16-30  1-15  16-31  1-15  16-30  1-15  16 - 31   
Upstream Migration   

Steelhead   Adult Holding   
winter   Spawning   

Incubation   
Juv enile Rearing   
Juvenile Outmigration   
Upstream Migration   

Steelhead   Adult Holding   
summer   Spawning   

Incubation   
Juvenile Rearing   
Juvenile Outmigration   
Upstream Migration   

Coho   Adult Holding   
early - run   Spawning   

Incubation   
Juvenile Rearing   
Juvenile  Outmigration   
Upstream Migration   

Coho   Adult Holding   
late - run   Spawning   

Incubation   
Juvenile Rearing   
Juvenile Outmigration   
Upstream Migration   

Chinook   Adult Holding   
spring   Spawning   

Incubation   
Juvenile Rearing   
Juvenile Outmigration   
Spawning   

Cut throat   Juvenile Rearing   
Adult/sub - adult Rearing   

.   Data   
  

   

 

Figure 3.2.3.1-2.  Temporal distribution of adult and juvenile salmonid habitat utilization in the Oak Grove Fork. 
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Coho Salmon 
 
Coho salmon in the Clackamas Basin are part of the Lower Columbia River 

ESU.  In July 1995, the NMFS concluded that the ESU was not at risk of 
extinction, but sufficient risks were present that its status as a candidate species 
was maintained (60 FR 38011).  As a result of a September 2001 U.S. District 
Court Ruling (Alsea Valley Alliance v.  Evans), the NMFS conducted a new status 
review of all 27 west coast salmon and steelhead ESUs (69 FR 33102).  The 
proposed status of most ESUs did not change following the review, including that 
of Chinook and steelhead found in the Clackamas.  However, NMFS proposed to 
change the status of the Lower Columbia River ESU from Candidate to a 
threatened species.  Coho salmon are listed as endangered under the State of 
Oregon Endangered Species Act. 

 
The Clackamas River Basin supports early-run and late-run coho salmon 

stocks.  One component of the early-run derives from hatchery releases from 
Eagle Creek National Fish Hatchery.  These hatchery fish return to the basin from 
September through December and spawn from October through early December.  
In addition, a self-sustaining naturalized segment also returns to the basin 
beginning in August and spawns naturally throughout the basin in November.   

 
The Clackamas River Basin also supports a late coho run that is considered 

to be the last remaining viable wild coho population in the Columbia River Basin 
(Stillwater Sciences, 1999).  This run enters the Clackamas River from November 
to January and spawns between January and March, mostly above North Fork 
dam.   

 
The three lower Project reservoirs provide important rearing habitat for 

juvenile coho salmon (Stillwater Sciences, 1999).  Juvenile coho salmon that rear 
in the Project reservoirs appear to grow faster and larger than young coho that rear 
in the Clackamas River (Stillwater Sciences, 1999).  The availability of rearing 
habitat in the reservoirs may be particularly important to coho, in part, because of 
limited rearing habitat in the upper watershed, and the loss of off-channel rearing 
habitat (i.e., side channels) in the Lower Oak Grove Fork (Reach 1G) from the 
lack of an instream flow release at Harriet dam.  Production of coho smolts has 
been shown to be related to the amount and quality of off-channel rearing habitats 
(Argue et al., 1979; Marshall and Britton, 1980; Peterson, 1980; Reeves et al., 
1989; Beecher et al., 2002). 

 
Many wild coho destined for the Clackamas River Basin are caught in 

mixed stock fisheries managed for hatchery stocks.  Commercial harvest rates for 
ocean and Columbia River fisheries of Clackamas River late-run coho exceeded 
90 percent of the annual run in the early 1970s and have continued to reach as high 
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as 80 percent in recent years.  Coho also contribute to a restricted sport fishery on 
the Clackamas River.  Fishing usually occurs on the Clackamas River from the 
mouth to River Mill dam.  Currently there is a moratorium on fishing for wild 
coho salmon.  The Upper Clackamas River and tributaries above North Fork dam 
have been closed to salmon fishing since 1998 to protect late-run coho adults after 
they pass the dam. 

 
Winter Steelhead  

 
The Clackamas River Basin supports a wild winter steelhead run and two 

hatchery stocks reared at the Clackamas Hatchery, which is operated by ODFW, 
and the Eagle Creek Hatchery, which is operated by the USFWS  Fish 
management within and around the Project area is carried out by ODFW.  The 
hatchery stocks created an early winter steelhead run, which generally returns to 
the basin from January to April.  The wild run returns later, between February and 
June.  Although winter steelhead are known to spawn throughout most of the 
Clackamas Basin, the upper watershed provides more extensive spawning and 
rearing habitat (Stillwater Sciences, 1999).   

 
The late-run winter steelhead are listed as federally threatened, as are 

naturally-spawned progeny of hatchery-produced winter steelhead.  Winter 
steelhead of hatchery origin in the Clackamas River basin belong to the Lower 
Columbia River ESU but are not considered essential for recovery and are not 
listed as threatened (Stillwater Sciences, 2005).   

 
Winter steelhead fry emerge between June and early August and rear in the 

river system for one to four years.  They range throughout most of the Clackamas 
River Basin as they mature and will often move high into steep and fast-flowing 
stream reaches.  Production of steelhead smolts is closely related to the amount 
and quality of large pools.  Juvenile winter steelhead generally undergo 
smoltification in the spring and emigrate downstream from March through June. 

 
The Clackamas River Basin winter steelhead run provides angling 

opportunities throughout the winter.  Annual harvest in the basin averaged 3,645 
winter steelhead from 1989 through 1994 (Massey and Keeley, 1996, as reported 
by PGE, 1999).  In the early 1990s, harvest regulations in the basin were adjusted 
to protect wild steelhead (PGE, 1999).  Since 1998 hatchery steelhead have been 
removed at the North Fork fish trap and hauled back downstream, and the upper 
basin managed for wild fish only.  In addition wild broodstock are taken at the trap 
to replace the use of non-native stocks. 
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Summer Steelhead 
 
Summer steelhead are not known to be native to the Clackamas River.  

However, early reports by Rudyard Kipling, early sport harvesting records, and 
ODFW’s subbasin plan each indicate the possibility that summer steelhead at one 
time may have been present in the Clackamas River.  Hatchery releases began in 
1968 to provide summer angling opportunities within the Clackamas Basin.  
Records show that the number of naturally produced juvenile steelhead passing the 
Clackamas River dams doubled after hatchery summer steelhead smolt releases 
began (PGE, 1999).  To address concerns about competition with wild winter 
steelhead and coho, summer steelhead releases ceased above North Fork dam after 
1997, and adult summer steelhead were no longer allowed to pass above North 
Fork dam beginning in 1999. 

 
In the past, adult summer steelhead passed the North Fork dam from May 

to October, with most of the run passing in June and July.  In recent years, fewer 
summer steelhead adults have been returning to the Clackamas Basin, though 
smolt releases in the lower river have increased.  From 1981 to 1990, about 
162,500 summer steelhead smolts were released annually throughout the 
Clackamas Basin.  About 75,500 pre-smolts were also released in the basin during 
three of these years.  Currently, a total of about 150,000 summer steelhead smolts 
are released annually into lower reaches of the basin.  In 1998, all summer 
steelhead smolts released were from the Clackamas Hatchery.  It is expected that 
future smolt releases will be restricted to below River Mill dam to reduce impacts 
to native stocks above North Fork dam. 

 
Prior to eliminating the practice of allowing adult summer steelhead to 

move above the North Fork dam in 1999, many adult summer steelhead were 
believed to spawn naturally in the upper basin.  However, little was known about 
the location of natural production of summer steelhead in the basin.  Efforts to 
define where they spawned and reared, and when they emigrated were hindered 
because naturally reproducing summer steelhead resembles naturally reproducing 
wild and hatchery-bred winter steelhead.  While changes in the management of 
summer steelhead render the issue moot, upper Clackamas River mainstem and 
most tributaries above North Fork dam contain potential spawning and rearing 
habitat for summer steelhead if access were allowed. 

 
The summer steelhead fishery in the Clackamas River Basin is extremely 

popular.  The fish have a reputation for biting well and being good fighters.  They 
also have a long period of adult freshwater residency and hold their condition 
(brightness).  Most of the harvest traditionally occurred in the mainstem 
Clackamas River above North Fork dam and in the lower Clackamas River.  Since 
1999, their harvest has been restricted to areas below Faraday Diversion dam. 
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Migratory Coastal Cutthroat Trout 
 
Coastal cutthroat trout are indigenous to the Clackamas River Basin and are 

found throughout the watershed, although most production occurs in the upper 
mainstem and tributaries (Stillwater Sciences, 2001).  Most of the cutthroat trout 
found in the basin are believed to be a migratory stock that remains in freshwater, 
and not truly anadromous (ODFW, 1992, as reported in Stillwater Sciences, 1999).  
A small run of wild migratory cutthroat returns annually to the tributaries of the 
lower Clackamas River Basin.  The fish move to spawning grounds in the 
mainstem and larger tributaries below River Mill dam in September and October.   

 
Although very little is known about the abundance and distribution of 

migratory cutthroat trout in the basin, reports from local anglers suggest the 
population is declining.  Anglers on the lower Clackamas River occasionally catch 
large cutthroat, particularly during the salmon and steelhead fishing seasons, but 
these catches are rare and do not occur every year. 

 
The decline in migratory cutthroat production in the Clackamas River Basin 

suggests that migratory cutthroat may have been adversely affected by coho 
releases in the lower Clackamas River (PGE, 1999).  Coho juveniles are known 
for their aggressive behavior and usually dominate in interactions with cutthroat.   

 
Pacific Lamprey 

 
Pacific lamprey is native to and present throughout the Clackamas River Basin.  
Based on limited observations in the existing fishways, it appears that adult 
migration through the Project area occurs from May to July.  Large numbers are 
usually present in the River Mill Fish Ladder from mid-June through July.  No 
counts are available, however, since these fish are able to pass largely undetected 
through the counting station at North Fork dam.  There are no trend data with 
which to evaluate the condition of Clackamas River Pacific lamprey stocks, past 
or present.  Although very little is known about the abundance and distribution of 
Pacific lamprey in the Clackamas basin, recent reports suggest that lamprey 
populations throughout the Columbia River basin have declined.  The Oregon 
Natural Heritage database lists Pacific lamprey as a species of concern for the 
USFWS and state sensitive species in Oregon.  Based on declines of lamprey 
counts at numerous dams, Pacific lamprey were petitioned for listing under the 
federal Endangered Species Act in January 2003.   

 
Resident Fish 

 
Resident fish inhabit all of the Project reservoirs and the stream reaches 

between the Project structures.  The Clackamas River Basin supports resident 
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populations of a number of species, including cutthroat trout, kokanee salmon, 
rainbow trout, brook trout, brown trout, and mountain whitefish.  Cutthroat trout, 
rainbow trout, and mountain whitefish are indigenous to the Clackamas River 
Basin, while kokanee, brook trout, and brown trout have been introduced over the 
years.  Bull trout were historically present in the Clackamas River Basin, but are 
believed to have disappeared in recent decades.  Summary descriptions are 
provided for rainbow and cutthroat trout only.  Information on other fish species 
found in the basin is provided in the IIP (PGE, 1999). 

 
Cutthroat Trout 

 
Year-round resident cutthroat trout, which remain within the Clackamas 

River Basin for their entire lifespan, are widely distributed throughout the basin, 
occurring in both mainstem and tributary reaches.  Resident cutthroat production 
reaches into many of the basin’s smaller tributaries, including several headwater 
streams with gradient barriers or falls that isolate the wild cutthroat populations 
from trout populations in lower reaches. 

 
Resident cutthroat also reside in lakes and reservoirs.  Small to large 

populations of cutthroat, for instance, exist in the Timothy Lake and Lake Harriet 
catchments.  Some lakes in the Timothy Lake catchment are also stocked with 
Westslope cutthroat trout.  These fish may be reproducing with native coastal 
cutthroat trout in the drainage, which could potentially reduce the genetic integrity 
of the area’s native coastal cutthroat population (USFS, 1996, as reported in PGE, 
1999). 

 
Rainbow Trout 

 
Rainbow trout are indigenous to the Clackamas River Basin and are widely 

distributed in the mainstem and tributaries, including reaches above impassable 
barriers.  Below barriers, they often share habitat areas with steelhead juveniles.  
Above the barriers, isolated wild rainbow populations reside alone or with 
cutthroat populations. 

 
Over the years, fish managers have often released hatchery rainbows in the 

basin to support growing sport fishing demands.  A fishery report from 1936 states 
that the Oregon State Game Commission regularly liberated large numbers of 
fingerling trout in the Clackamas River and tributaries above Faraday Diversion 
dam (PGE, 1999).  These included a release in September 1935 of 175,000 
fingerling rainbow trout in the Clackamas River near the Oak Grove Ranger 
Station and above the dam on the Oak Grove Fork.   
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Currently, about 169,000 catchable-sized rainbow trout are released 
annually into the Clackamas River Basin.  Up until 1999 over half these fish were 
released in the mainstem Clackamas River and North Fork Reservoir, while more 
than 10,000 fish were released in the mainstem Collawash River and Estacada and 
Faraday lakes.  Since 1999 hatchery trout releases have been restricted to lakes 
and reservoirs to reduce impacts to wild stocks.  Large numbers of catchable 
rainbow trout are released annually in Timothy Lake, Lake Harriet, and other area 
lakes.  All of the planted rainbow trout are raised at hatcheries outside the basin.  
These releases support popular fisheries. 

 
3.2.3.1.2 Aquatic Habitat Conditions  

 
The interaction between geology, climate, and hydrology strongly 

influences other important watershed attributes such as topography, soils, and 
vegetation.  Collectively, these factors represent the controls that govern hillslope 
and fluvial geomorphic processes, including runoff patterns, sediment delivery and 
transport, and LWD inputs, which in turn influence channel morphology, aquatic 
habitat, and water quality.  Channel morphology provides a useful basis for 
describing streams and rivers because it:   

 
1) Dictates habitat conditions used by the various life-history stages of 

salmonid species (Beechie and Sibley, 1997);  
2) Directly influences the productive capacity of each habitat type (Vannote 

et al., 1980; Naiman et al., 1992; Paustian et al., 1992); and  
3) Varies in terms of sensitivity and response to changes in inputs of water, 

sediment and wood from natural or anthropogenic disturbances (Paustian 
et al., 1992; Montgomery and Buffington, 1993; Rosgen, 1997). 

 
Landuse actions influence watershed processes within the Project area.  

Hydroelectric dams have the potential to alter runoff patterns and interrupt the 
downstream transport of sediment and wood.  Forest management activities may 
increase peak flows and sediment yield.  Transportation corridors can interrupt the 
recruitment of large woody debris.  Each of these factors have influenced stream 
reaches in the Project area to varying levels, with some geomorphic processes 
being highly modified in some reaches while other reaches have experienced little 
adverse effect.   

 
The discussion of watershed processes included in this section focuses on 

sediment production and transport, and large woody debris (LWD) recruitment 
and transport under current operations.  Current conditions of these processes, and 
associated physical habitat elements are summarized below by reach.  Current 
conditions of the hydrologic regime under current operations are described in 
section 3.2.2.  A more detailed discussion of the current status of watershed 
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processes, physical habitat elements, fish passage and water quality is provided in 
Appendix B to support the evaluation of existing conditions and the Proposed 
Action with respect to the NMFS Matrix of Pathways and Indicators (MPI). 

 
The Project regulates or influences seven distinct segments of a 16-mile 

reach of the Oak Grove Fork, and as well, six segments of an approximate 30-mile 
reach of the Clackamas River (Table 3.2.3.1-3).  The following sections describe 
on a reach by reach basis the current status of watershed processes, physical 
habitat elements, instream flows, macroinvertebrates, and water quality as they 
pertain to fisheries resources and their associated aquatic habitats. 

 
Table 3.2.3.1-3. Stream reach definition for stream segments influenced 

by the Clackamas River Hydroelectric Project.  (Adapted from 
McBain et al., 2001)2 

Reach 
Designation Stream Location River Mile(s) 

1A Oak Grove Fork Above Timothy Lake > 15.8 

1B Oak Grove Fork Timothy Lake to Stone 
Creek Diversion 15.8 to 14.8 

1C Oak Grove Fork Stone Creek Diversion to 
Stone Creek Powerhouse 14.8  to 9.4 

1D Oak Grove Fork Stone Creek Powerhouse 
to Shellrock Creek 9.4 to 7.7 

1E Oak Grove Fork Shellrock Creek to Lake 
Harriet dam 7.7 to 5.1 

1F Oak Grove Fork Lake Harriet dam to the 
barrier falls 5.1 to 3.1 

1G Oak Grove Fork Barrier falls to confluence 
with Clackamas River 3.1 to 0 

2A Clackamas River Mouth of Oak Grove Fork 
to Oak Grove Powerhouse 53.0 to 48.1 

2B Clackamas River Oak Grove Powerhouse to 
North Fork dam 48.1 to 31.1 

2C Clackamas River North Fork dam to 
Faraday Diversion dam 30.1 to 27.9 

2D Clackamas River Faraday Diversion dam to 
Faraday Powerhouse 28.4 to 26.2 

2E Clackamas River Faraday Powerhouse to 
River Mill dam 26.2 to 23.4 

2F Clackamas River Below River Mill dam < 23.4 
2 Portland General Electric and McBain & Trush.  2001.  Hypothesis matrix and study plan tracking 

binder for the Oak Grove Fork and Clackamas River between the Oak Grove Fork and River Mill dam.  
Prepared for Fish and Aquatics Workgroup. 
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Timothy Lake and Upper Oak Grove Fork Tributaries (Reach 1A) 

 
Watershed Processes 

 
Sediment Production and Transport 
 
The Upper Oak Grove Fork watershed includes Timothy Lake and 

tributaries draining to the lake.  The watershed upstream of the Timothy Lake dam 
lies in the High Cascades and is characterized by having low topographic relief, 
runoff dominated by spring flow and snowmelt, low gradient, unconfined 
channels, and low sediment supply.  These attributes minimize the susceptibility to 
mass wasting, and as a result, the Upper Oak Grove Fork watershed has essentially 
no areas rated as having a high relative mass wasting susceptibility (Metro, 1997), 
suggesting that coarse sediment contributions to watercourses are naturally very 
low.  However the Forest Service (USFS, 1996b) has identified increased 
sediment contributions from forest roads as a concern. 

 
Sediment originating in the Upper Oak Grove Fork basin is routed to 

Timothy Lake.  All coarse sediment (bedload) and part of the fine sediment 
(suspended load) from the upper watershed is trapped behind Timothy Lake dam.  
Although there are no quantitative sediment yield data for Timothy Lake from 
which to estimate average annual sedimentation, McBain and Trush (2004a) 
estimated that sediment contributions from the portion of the watershed above the 
dam relative to the watershed below the dam is very low. 

 
LWD Recruitment and Transport  
 
The majority of the watershed upstream of Timothy Lake is managed by 

the Forest Service and has experienced extensive logging.  Aquatic habitats consist 
of four main tributaries to Timothy Lake (Dinger Creek, Cooper Creek, Crater 
Creek and the Upper Oak Grove Fork of the Clackamas River).  The basin also 
contains several high elevation wetland meadow complexes and a number of small 
lakes.  An increase in the amount of early seral stands in riparian reserves may 
have reduced LWD recruitment along some tributaries (USFS, 1996b).  Given the 
small stream size and moderate to low gradients of tributaries, delivery of large 
wood (i.e.  diameter >24 in; length > 35 ft) via fluvial transport is hypothesized to 
be low.  Large woody debris is delivered directly to Timothy Lake by toppling of 
trees along the reservoir margins.  Interviews with Project operators reveal that 
except for extremely rare events, operators do not remove wood from Timothy 
Lake at the dam, suggesting that inputs and transport through the reservoir are 
low.   
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Physical Habitat Elements 
 
Stream channels in the Upper Oak Grove Fork Basin are generally small to 

moderate in size (channel widths between 10 and 60 feet), with low gradient areas 
in the meadow complexes and moderate gradient sections elsewhere.  Substrate 
varies by channel type, and all tributaries currently have more than 20 percent 
surface fines (UFSF, 1996b).  Substrate is generally a function of gradient, with 
low gradient streams such as those located in meadow complexes naturally 
exhibiting finer substrate even under unmanaged conditions (Montgomery and 
Buffington, 1993). 

 
The amount of LWD contained within the channels varies spatially.  Wood 

is delivered to channels primarily by tree fall, and peak flows are generally too 
small to transport large pieces of LWD.  Meadow areas have naturally low 
recruitment and thus naturally low LWD loading.  Forested stream segments 
contain LWD, with wood loadings ranging from 19 to 128 large pieces per mile.  
Several of the tributaries (Dinger Creek and Cooper Creek) flow through clearcut 
areas.  The Forest Service has installed a number of LWD structures in these 
streams as part of habitat restoration projects.   

 
Pool frequencies in some channel types are strongly influenced by LWD, 

and pool frequencies are also variable in the Upper Oak Grove Fork basin.  The 
Upper Oak Grove Fork and Crater Creek flow through low gradient meadows and 
contain long sections of “meadow trench habitat” that is probably more typical of 
this stream type than traditional pool-riffle sequences (S.P.  Cramer and 
Associates, 2001).  Many of the pools in meadow areas are formed by beaver 
dams.   

 
Steeper streams consist of pool-riffle or step pool sequences with low pool 

frequencies.  Most pools are less than 3.3 ft (1 m) deep due to the small stream 
size; however beaver complexes may provide substantial areas of deep-water 
habitat, and pools greater than 3.3 ft deep were encountered (Cramer and 
Associates, 2001). 

 
Instream Flows  
 

Streams entering Timothy Lake are unregulated.  From June 1 through 
Labor Day, Timothy Lake dam is operated to keep the lake elevation above 
3,190.0 ft.  After Labor Day, outflows are increased and the reservoir is drawn 
down 10 to 12 feet.  This has the effect of reducing flows in the Oak Grove Fork 
between Timothy Lake and Lake Harriet during the spring storage period and 
increasing flow during the fall drawdown period.  The State Hydropower License 
No.  186 (Hydroelectric Commission of Oregon, 1953) requires a year-round 
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minimum flow release of 10 cfs downstream from Timothy Lake dam and limits 
maximum draft to 300 cfs over inflow (Foster Wheeler, 1998).   

 
Upper Oak Grove Fork from Timothy dam to Harriet dam (Reach 1B to 1E)  

 
Watershed Processes  

 
Sediment Production and Transport 
 
The Oak Grove Fork downstream from Timothy Lake flows through a 

narrow canyon that marks the beginning of the transition from the High Cascades 
Physiographic Province to the Western Cascades Physiographic Province.  The 
high gradient channel located downstream of Timothy dam has greater capacity to 
move sediment than low gradient meadow channels and small tributaries located 
upstream.  Sediment yield to the Oak Grove Fork and tributaries downstream of 
Timothy dam is greater than in upstream reaches due to the steeper valley 
sideslopes, increased incidence for mass-wasting, and influence of the Western 
Cascades geology (McBain and Trush, 2004a).  These factors lead McBain and 
Trush to conclude that trapping of coarse bedload material from upstream of 
Timothy dam does not substantially affect the overall character of the channel.  
Mobile gravel is currently stored in isolated patches downstream of the dam, while 
the bed consists primarily of stable boulders and large cobble. 

 
A number of tributaries join the Oak Grove Fork in the reach between 

Timothy dam and Lake Harriet, beginning with Anvil Creek, which joins the Oak 
Grove Fork approximately 0.5 mile downstream of Timothy dam.  Many of these 
tributaries are considered to have elevated rates of sediment delivery and mass 
wasting as a result of historic landuse activities (USFS, 1996b).  Although the 
magnitude of increased coarse sediment inputs is unknown, elevated sediment 
yields from these tributaries may currently offset trapping of bedload from 
upstream of Timothy dam. 

 
LWD Recruitment and Transport  
 
As the Oak Grove Fork enters the Western Cascades Physiographic Region, 

the dominant riparian conifers transition to Douglas-fir, western red cedar, white 
fir and mountain hemlock.  These large conifers occur along the low flow channel 
margin and extend upslope.  Alluvial channel areas are limited in the reach 
between Timothy dam and Lake Harriet, but where present, often support a narrow 
band of willow and red alder.  Large wood delivery is dominated by tree fall and 
wind throw due to the lack of landslides in this portion of the canyon.  Floodplains 
are discontinuous to non-existent due to the confined nature of the valley bottom. 
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Physical Habitat Elements  
 
Substrate in the reach between Timothy dam and Lake Harriet consists 

primarily of boulder and cobble, typical of high-gradient confined channels.  
Small gravel and other mobile sediments are stored in patches associated with 
stable obstructions.   

 
Cramer and Associates (2001) report that large woody debris larger than 10 

inches in diameter was abundant in the Oak Grove Fork downstream of Timothy 
dam (235 pieces per mile) in 1994, despite a reduction in the amount of LWD 
wetted by reduced flows in Reach 1C as a result of flow diversion at the Stone 
Creek Diversion dam.  Raw data from Forest Service surveys conducted in 1995 
indicate that the frequency of medium to large wood (>24 inches in diameter and 
longer than 50 feet) was 11.5 pieces per mile, suggesting that the majority of 
available wood consists of small pieces.   

 
Downstream transport of wood is generally limited to those pieces that are 

shorter than the bankfull width of the channel (Lienkemper and Swanson, 1986; 
Nakamura and Swanson, 1993).  As a result, the supply of large, long pieces of 
wood (>24 inches diameter and longer than 50 feet) from tributary streams is 
probably low.  Although individual large flood events may transport a given piece 
of wood a substantial distance, pieces tend to become fragmented as they move 
downstream in small to moderate size channels.  Benda and Martin (2001) report 
that the majority of pieces of wood (90 percent) in channels with a bankfull width 
of 10-20 meters move less than 500 meters over their lifetime.  These studies 
support McBain and Trush’s (2004a) conclusion that Timothy dam probably does 
not substantially reduce the amount of large wood supplied to the Oak Grove Fork 
between Timothy dam and Lake Harriet.  Timothy dam likely does interrupt the 
movement of small wood fragments and debris through the fluvial system. 

 
Pools currently account for about 7.1 percent of the low flow habitat in this 

part of the Oak Grove Fork.  Diversion of flow at the Stone Creek Diversion dam 
reduces low flows in Reach 1C, and has been observed to result in a 9 percent 
decrease in the amount of total available fish habitat there (Bergamini and 
Bernards, 1994).  The flow reduction resulting from the Stone Creek Diversion 
dam causes the flow depth to decrease, transforming some pool and glide habitats 
into riffles (Bergamini and Bernards, 1994).  Flow reductions resulting from 
operation of Timothy Lake dam are believed to have a similar effect on the 
amount and quality of available pool habitat in Reach 1B.  However, the average 
pool depth reported for this reach is 2.3 feet, and some pools greater than 3.3 ft (1 
meter) deep are present (Cramer and Associates, 2001). 
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Cramer and Associates (2001) indicate that 27 side channel units were 
identified between Timothy dam and Lake Harriet in 1990.  Flow diversion in 
Reach 1C was shown to result in a slight reduction in the percent composition of 
side channel (Cramer and Associates, 2001).  Operation of Timothy dam is also 
presumed to reduce side channel connectivity throughout this part of the Oak 
Grove Fork during periods of reservoir refill or other times when flow releases are 
less than inflows.   

 
Instream Flows 

 
PGE is required to provide a minimum instream flow release of 10 cfs 

below Timothy Lake at all times.  However, flows within this reach are influenced 
temporally and spatially by several other factors including: a) accretion flows via a 
series of springs located about 1,500 to 3,000 feet (Framatome ANP DE&S, 
2002b) below the dam that supplement the 10-cfs minimum release; b) 
fluctuations in flow from Timothy Lake; and c) operation of the Stone Creek 
Project that reduces flows in the 5-mile reach that is bypassed by the diversion.  
The Stone Creek Project can divert as much as 250 cfs from the stream (USFS, 
1996b).  However, the Stone Creek Project license requires a minimum instream 
flow release below the diversion dam of 30 cfs from November through June and 
40 cfs from July through October.  The Stone Creek license also requires that at 
least 90 percent of assumed accretion flow be maintained in the reach as measured 
at the Stone Creek Powerhouse.  Assumed accretion ranges from 106 to 130 cfs 
depending on month, which when coupled with the minimum instream flow 
releases at the diversion dam provides a flow gradient (i.e., a change in flow with 
increasing distance downstream of the diversion dam) within the diverted reach 
that is biologically important.  Results of an IFIM study completed within the 
reach suggest the range of optimal flows for juvenile and adult cutthroat is around 
90 to 120 cfs, respectively in this section of the Oak Grove Fork (CES, 1984; 
USFS, 1996b).   

 
Spring seepage flow can contribute substantially to streams within the High 

Cascades (McBain and Trush, 2003b) and typically results in more stable flow 
regimes than Western Cascades streams.  Flow increases sufficient to moderate 
water temperatures, for instance, have been observed within 3,000 feet below 
Timothy Lake dam (Framatome and DE&S, 2002a). 

 
Flow fluctuations below Timothy Lake are common during fall, winter, and 

spring seasons.  While ramping rates are restricted to no more than 0.33 feet per 
hour, daily fluctuations can be quite high, particularly in the fall during drawdown, 
and in the late spring during “rain-on-snow” events.  The fall fluctuation typically 
is less than 300 cfs a day.  Based on an analysis of 1998 gage data, for example, 
the greatest difference in flows during a single day occurred in early October and 
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was approximately 230 cfs (Figure 3.2.3.1-3).  Daily flow fluctuations occurred in 
all months but were most frequent during February, during which time there were 
a number of days in which fluctuations exceeded 50 cfs (several days exceeded 
100 cfs) (Figure 3.2.3.1-3).  Though less common, daily fluctuations of 25 to 30 
cfs did occur from April through August corresponding to periods of spawning, 
egg incubation and fry emergence of native cutthroat and redband trout.  For the 
year, the 50 percent exceedance flow fluctuation was 5 cfs (i.e. 50 percent of the 
time the daily difference in maximum and minimum flows was 5 cfs or greater) 
(Figure 3.2.3.1-4).  The maximum rate of up-ramping was as high as 
approximately 72 cfs (in 30 minutes) in early April, but was more commonly in 
the range of 5 to 10 cfs per 30 minutes for most of the year (Figure 3.2.3.1-5).  
Downramping rates (over a 30-minute period) followed a similar pattern; 
maximum rates were slightly above or close to 80 cfs per 30-minute period and 
occurred in early February, early April, and early October (Figure 3.2.3.1-6).  
More commonly, the downramping rates were in the range of 5 to 10 cfs per 30-
minute period.  Wamser (2001) calculated maximum and average unregulated 
downramping rates resulting from storm related flow recession ranging from 0.03 
to 0.05 ft/hr (9.3 to 16 cfs/hr) and 0.015 to 0.021 ft/hr (4.8 to 7.5 cfs/hr), 
respectively (Table 3.2.3.1-4 and 3.2.3.1-5).  In general, the greatest effects relate 
to downramping rates and the potential for stranding of fish (primarily fry and 
juvenile salmonids) as flows recede. 

 
 



  

 

Figure 3.2.3.1-3.  Daily flow fluctuations – Oak Grove Fork. 



 
 

  

 
Figure 3.2.3.1-4.  Annual flow fluctuations - Oak Grove Fork. 



 
 

  

 
Figure 3.2.3.1-5.  Upramping rates - Oak Grove Fork. 
 



 
 

  

Figure 3.2.3.1-6.  Down-ramping rates - Oak Grove Fork. 
 



 

 3-118 

 
Table 3.2.3.1-4. Average rate of rise and fall below Timothy Lake. 

 

 
 

Table 3.2.3.1-5. Maximum rate of rise and fall below Timothy Lake. 
 

 
 
Lower Oak Grove Fork Downstream of Lake Harriet Dam (Reaches 1F and 1G) 

 
Watershed Processes 

 
Sediment Production and Transport 
 
Information on sediment production from the basin area delivering to 

Reaches 1F and 1G was derived from information on the amount of sediment that 
has accumulated in Lake Harriet.  A detailed description of the original sediment 
yield assessment is presented in McBain and Trush (2001).  Additional sediment 
yield and transport analyses conducted in support of this DEIS are described in 
Appendix C.  The following discussion summarizes the results of those analyses. 

 
McBain and Trush (2001) estimated that between 1924 and 1986, Lake 

Harriet trapped approximately 175,000 tons of sediment (suspended load and 
bedload).  They hypothesized that Lake Harriet dam traps 100 percent of the 
coarse sediment from upstream reaches downstream of Timothy Lake.   
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Lake Harriet is a small reservoir with a gross storage capacity of 

approximately 300 acre-feet.  Calculations of trap efficiency using the modified 
Brune Curve method (Linsley et al., 1982) reveal that the actual trap efficiency is 
between 0.3 to 10 percent (Appendix C), suggesting that McBain and Trush’s 
assumption that Lake Harriet traps all of the sediment delivered from upstream is 
an overestimate.  Assuming the actual trap efficiency is approximately 10 percent 
(i.e. that 10 percent of the total sediment load [bedload and suspended load] 
delivered to Lake Harriet deposits in the reservoir while the remaining 90 percent 
is transported downstream past the dam), the total sediment yield from upriver 
would be approximately 260 tons/mi2/yr.  Material depositing within Lake Harriet 
would consist of all of the bedload, and part of the suspended load.   

 
McBain and Trush (2004) conclude that trapping 100 percent of the 

sediment produced in the Upper Oak Grove Fork basin in Lake Harriet reduces the 
total supply of sediment to the Lower Oak Grove Fork by 38 percent.  Assuming 
that the actual trap efficiency of Lake Harriet is only 10 percent, the majority of 
the suspended sediment yield continues to pass through Lake Harriet, and the total 
annual sediment yield to Reach 1C is reduced by less than 10 percent.   

 
Using McBain and Trush’s assumption that bedload represents 10 percent 

of the annual sediment yield, the bedload yield to Lake Harriet would be 
equivalent to 26 tons/mi2/yr.  The watershed area downstream of Lake Harriet is 
located entirely within the Western Cascades Physiographic Province, and is 
therefore considered to have a higher sediment yield (510 tons/mi2/yr).  Despite 
the higher bedload inputs from downstream areas, interception of all of the 
bedload from upstream reaches in Timothy Lake and Lake Harriet under current 
operations reduces the annual bedload supply to Reach 1F and 1G by 
approximately 86 percent. 

 
Current Harriet dam operations also reduce the magnitude, duration, and 

frequency of high flow events (see section 3.2.2), affecting the streams ability to 
transport bedload through Reaches 1F and 1G.  However, bed mobility 
experiments conducted in 2003 suggest that gravel to cobble sized materials are 
selectively mobilized on an annual basis in Reach 1G; complete mobilization of 
gravel to cobble size sediment requires a flow of approximately 1,600 cfs (McBain 
and Trush, 2004a).  An independent analysis of the sediment transport capacity 
conducted in support of this DEIS indicates that the Lower Oak Grove Fork is 
capable of transporting approximately 910 tons of bedload per year on average in 
Reach 1G (Appendix C).   

 
The effects of current operations on coarse sediment supply and transport 

capacity tend to offset each other, thus reach-scale channel morphologic 
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conditions are believed to be relatively unaffected by Lake Harriet dam (McBain 
and Trush, 2004).  However, alterations in the sediment supply and transport 
capacity are believed to affect proportion of bed substrate consisting of gravel 
(Appendix C).   

 
LWD Recruitment and Transport 
 
In Reach 1F and 1G large conifers such as Douglas-fir, western red cedar 

and mountain hemlock are found along the channel margin and extend up the 
adjacent terraces and hillslopes (McBain et al., 2001).  Recruitment of large wood 
to Reaches 1F and 1G occurs from shallow landsliding, debris flows, and wind 
throw (McBain et al., 2001).  In alluvial portions of this reach, changes in the flow 
regime have allowed woody riparian vegetation to encroach onto point and lateral 
bars.   

 
Physical Habitat Elements 

 
Between Lake Harriet dam and the mainstem Clackamas River confluence, 

the Oak Grove Fork exhibits two general types of reach-scale channel 
morphology: Reach 1F is a single-thread, highly confined, minimally alluvial 
channel with a gradient of approximately 2 to 4 percent, and Reach 1G an 
unconfined single-thread channel, with a gradient of 1 to 2 percent and more 
common alluvial features (i.e., gravel bars).  Channel morphology in Reach 1F is 
strongly influenced by bedrock control, thus the effect of current operations is 
most likely limited to a reduced frequency of mobile sediment patches.  In Reach 
1F the channel becomes more alluvial.  Mobile gravel deposits are currently 
largely restricted to the outer edge of former point bars.  Existing bed materials the 
size of those observed on alluvial features are still mobilized (McBain and Trush, 
2004a), thus the major effects of current operations is most likely been a reduction 
in the number and extent of mobile sediment deposits and possibly an overall 
coarsening of the bed (Appendix C). 

 
McBain and Trush suggest that the influence of current operations on the 

supply of LWD in Reaches 1F and 1G is negligible (McBain and Trush, 2004a).  
They conducted interviews with Project operators that reveal that wood is 
generally not removed from Lake Harriet.  Flow passes over the top of Lake 
Harriet dam during spill, and even very large pieces may be routed over the dam.  
Wood can become trapped on the rock dam face, but is removed and deposited in 
the channel if that occurs (McBain and Trush, 2004a).  However, wood that does 
become trapped along the log boom near the intake structure is removed on an as 
needed basis; there are no annual records that document the volume or number of 
pieces removed (McBain and Trush, 2004a).  Wood was removed following the 
1996 flood (Horning, 2004).  Since large storms such as the 1996 flood are 
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typically responsible for the majority of LWD transport (NHC et al., 1992; 
Wampler, 2004), wood removal following such events may have a considerable 
effect on wood loading. 

 
McBain and Trush (2004a) hypothesize that increased large wood residence 

time in the channel as a result of the existing low peak flows may slow the 
downstream transport rate of LWD through this reach (McBain and Trush, 2004a).  
The Forest Service has installed LWD stream enhancement structures throughout 
the area downstream of the falls.  The LWD frequency is currently 56 to 63 pieces 
per mile (Cramer and Associates, 2001). 

 
Cramer and Associates (2001) report average pool depths of 2.0 and 2.3 

feet for Reaches 1F and 1G respectively, based on habitat surveys conducted in 
1993.  Data collected by the Forest Service in 1995 identified 137 pools in the 
approximately four miles of channel downstream of Harriet dam, equivalent to a 
frequency of 34 pools per mile.  Approximately 37 percent of the pools identified 
by the Forest Service had maximum depths greater than 3-feet.  However, low 
baseflows under current conditions affect pool depth.   

 
Side channels are common in the lower portion of the Oak Grove Fork 

between Lake Harriet dam and the Clackamas River.  The flows responsible for 
forming and maintaining side channels that become connected under the existing 
flow regime area typically very large flood events (e.g., > 20-year recurrence 
interval).  Flows responsible for forming and maintaining side channels are not 
substantially affected by current operations (McBain and Trush, 2004a).  
However, the reduced frequency of moderate to low flows limit the extent and 
duration of channel connectivity under current operations.   
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Instream Flows 

 
There are no instream flow requirements for the 4.3-mile-long reach of the 

Oak Grove Fork from Harriet dam to its confluence with the Clackamas River.  
Flows in this reach result from combined dam seepage along with accretion flow 
resulting from groundwater inflow, several small tributaries and spill events that 
exceed the Frog Lake flowline capacity.  In combination, these sources are able to 
provide a gradient of increasing flows that reach a nominal instream flow during 
August and September of around 10 to 15 cfs near the lower portions of this reach 
(CES, 1996b). 

 
Clackamas River from Oak Grove Fork to Oak Grove Powerhouse (Reach 2A) 

 
Watershed Processes 

 
Sediment Production and Transport 
 
The mainstem Clackamas River downstream of the Oak Grove Fork is 

located within the Western Cascades Physiographic Province.  Sediment 
production rates in the Upper Clackamas River Basin are naturally higher than 
rates estimated for the Upper Oak Grove Fork, reflecting the much larger 
contributing area of the mainstem Clackamas upstream of the Oak Grove Fork 
confluence and the greater contributions from the Western Cascades 
Physiographic Region (McBain and Trush, 2004a).  The estimated total annual 
sediment yield of the Upper Clackamas Basin upstream of North Fork Reservoir is 
510 tons/mi2/yr (McBain and Trush, 2001).   

 
Information provided by McBain and Trush (2001) was modified based on 

the revised estimated trap efficiency of 10 percent for Lake Harriet (Appendix C).  
Resulting analyses suggest that while the suspended sediment yield is not 
substantially affected by current operations, bedload contributions from the Oak 
Grove Fork to the mainstem Clackamas River are reduced.  Coarse sediment 
inputs to the Clackamas River have been increased by road-related landslides 
(USFS, 1996a), and those increases may currently partially offset Project-related 
reductions.  The magnitude of increased coarse sediment yields is unknown, and 
over time future coarse sediment inputs from National Forest Lands are expected 
to return to levels more representative of natural background conditions. 

 
Because the magnitude and frequency of peak flows is largely unaffected 

by current operations (section 3.2.2), the sediment transport capacity is presumed 
to be unaffected by the Project.  The Clackamas River between the Oak Grove 
Fork confluence and the Oak Grove Powerhouse is a high-energy mountain river 
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that is constrained by hillslopes or bedrock along 97 percent of its length (Cramer 
and Associates, 2001) with extensive bedrock control.  The continued high 
transport capacity, coupled with slight reductions in coarse sediment yield 
resulting from Project operations would be expected to slightly reduce the size and 
frequency of mobile sediment deposits within the Clackamas River channel, but 
does not change the overall geomorphic character of Reach 2A. 

 
LWD Recruitment and Transport 
 
Riparian vegetation along Reach 2A typically consists of a narrow band of 

red alder, bordered by forest stands consisting of Douglas-fir, white fir, western 
red cedar and mountain hemlock (McBain et al., 2001).  The Forest Service 
(1996a) reports that active vegetation management has been minimal along the 
river corridor.  However, the presence of Highway 224 may limit LWD 
recruitment in some areas.  The mainstem Clackamas River channel has an 
average bankfull width greater than 100 feet even at low flows (Cramer and 
Associates, 2001), and is wider than the length of LWD typically delivered to the 
channel.  As a result, most wood delivered to the channel is readily transported by 
high flows and tends to accumulate along channel margins.  This lateral 
depositional process tends to minimize the role of LWD in shaping channel 
morphology in this reach (McBain et al., 2001). 

 
Recent research suggests that the lifetime travel distance of individual 

pieces of LWD is less than 6,500 feet (2,000 m), even in channels as wide as 65 
feet  (Martin and Benda, 2001).  The reason is that individual pieces, particularly 
large pieces with intact rootwads, are mobilized only during very large floods or 
episodically when debris jams break up (Benda and Sias, 1998).  In addition, wood 
tends to become fragmented as it is moved.  The implications of these studies are 
that most large pieces of wood (e.g., >24 inches in diameter and longer than 50-
feet) are recruited to large rivers such as the Clackamas from treefall or bank 
erosion rather than fluvial transport.  Tributary streams such as the Oak Grove 
Fork are therefore not expected to be a major source of large pieces of wood, 
although they may contribute large volumes of wood fragments and small woody 
debris.  In contrast, although little published material is currently available 
describing LWD dynamics in large rivers (100 feet wide), observations of wood 
transport in large rivers in western Washington suggests that intact trees can be 
transported substantial distances (miles) during floods (R2 Resource Consultants, 
unpublished data). 

 
Physical Habitat Elements 

 
The channel morphology of the mainstem Clackamas River in Reach 2A is 

moderately to highly confined, ranging from semi-alluvial containing periodic 
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alternate bars, to highly confined between basalt valley walls (McBain and Trush, 
2004a).  The existing substrate consists predominantly of cobble and boulders, 
which is consistent with what would be expected for this type of channel.  
However, reduced bedload inputs from the Oak Grove Fork may limit the size and 
frequency of mobile gravel deposits, particularly immediately downstream of the 
confluence.   

 
As noted above, LWD does not play an important role in shaping channel 

morphology in large, bedrock-controlled channels such as the mainstem 
Clackamas River.  However, LWD does provide important cover for fish and 
substrate for macroinvertebrates.  Large woody debris is currently scarce within 
Reach 2A; Cramer and Associates (2001) report an overall frequency of 5.4 pieces 
per mile. 

 
Cramer and Associates (2001) report that the frequency of pools in Reach 

2A is currently low (12.4 pools per mile).  However, the pools that are present are 
large and comprise approximately 27 percent of the total habitat area at low flow.  
No data are available on pool depth or quality.  Because of the prevalence of 
bedrock controls and minimal geomorphic role of LWD, the abundance of pools is 
not considered to be a function of LWD in this reach.  Pool habitat may be 
reduced by Oak Grove Development operations, which limit baseflows and thus 
the overall area of habitat in the late summer and fall during periods of naturally 
low flows in this stretch of the river. 

 
Side and off-channel habitats are typically not common in steep confined 

channels.  Side channels represent approximately 3 percent of the low-flow habitat 
area in Reach 2A (Cramer and Associates, 2001).  Fluvial processes responsible 
for forming and maintaining the side channels via coarse sediment mobility, scour, 
and redeposition occur during larger magnitude floods, and not substantially 
affected by current operations.  However, the area and connectivity of side channel 
habitat available at baseflow is limited by Project operations. 

 
Instream Flows 

 
There are no instream flow requirements for this reach of the Clackamas River.  
Streamflows within this reach are influenced by Project operations as a result of 
the diversion of the majority of flow (up to approximately 600 cfs) from the Oak 
Grove Fork to the Oak Grove Powerhouse.   

 
Scheduled maintenance shutdowns in the Oak Grove Powerhouse typically 

occur in July and August.  During this period flows are low enough so that only 
one generator is needed to maintain powerhouse operation.  Shutdown of the two 
generators is done sequentially so there is no interruption in water diversion.  
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Infrequent emergency outages can occur creating rapid increases and subsequent 
decreases (once the powerhouse becomes functional) in flows within this reach. 

 
Clackamas River from Oak Grove Powerhouse to North Fork Dam (Reach 2B)  

 
Watershed Processes 

 
Sediment Production and Transport 
 
Sediment supply and transport in Reach 2B are similar to Reach 2A.  

Although current operations reduce bedload contributions from the Oak Grove 
Fork to the Clackamas River, increased contributions from downstream sources 
ameliorate the influence of reduced Oak Grove Fork inputs.  Two major 
tributaries, Fish Creek and Roaring River, substantially increase the area 
contributing sediment to the Clackamas River downstream of the Oak Grove 
Powerhouse.  By the time the river reaches the North Fork reservoir, the reduction 
in sediment supply attributable to the Oak Grove Development represents 
approximately 10 percent of the estimated Clackamas River coarse sediment load.  
Similar to the reach above the Oak Grove Powerhouse, coarse sediment inputs to 
the Clackamas River have been increased by road-related landslides (USFS, 
1996a), further offsetting the effect of the Oak Grove Development. 

 
Flows diverted at Lake Harriet are delivered back to the Clackamas River at 

the Oak Grove Powerhouse, re-establishing full flows during all times of year.  
The sediment transport capacity is therefore unaffected by current Project 
operations. 

 
LWD Recruitment and Transport 
 
Riparian areas adjacent to Reach 2B are generally intact and large conifers 

are common along the channel margins between the Oak Grove Powerhouse and 
North Fork dam.  The Forest Service (1996a) reports that active vegetation 
management has been minimal along the river corridor.  The valley floor in Reach 
2B downstream of the Oak Grove Powerhouse is wider than in Reach 2A, but 
remains constrained by bedrock or hillslopes for most of its length and is too 
narrow to facilitate development of an extensive floodplain.  Like Reach 2A, 
LWD pieces delivered to the channel are small relative to the channel width, thus 
high flows redistribute most LWD to the channel margins.  Therefore, wood is not 
expected to play an important role in pool formation in this reach. 
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Physical Habitat Elements 
 
Downstream of the Oak Grove Powerhouse, the valley becomes wider and 

the Clackamas River is a meandering, semi-alluvial river (Duke Engineering and 
Services, 2001).  Mobile sediment deposits occur primarily as point bars 
composed of cobbles and boulders mixed with gravel and sand.  As noted above, 
the Oak Grove Development does not substantially change the amount of coarse 
sediment delivered to this reach.  Sixteen large gravel deposits associated with 
pool tailouts or glide habitat units have been identified in this reach (Cramer and 
Associates, 2001).  These deposits are considered to be suitable for spawning by 
anadromous salmonids.  Substrate is typical of what would be expected in this 
channel type. 

 
Few quantitative data on existing large woody debris loadings were located 

for Reach 2A.  Cramer and Associates (2001) state that LWD “was present” 
during surveys conducted in July 1999.  Forest Service survey data from 1991 
reported LWD frequencies less than 0.1 pieces per mile (USFS, 1996a).   

 
Pools present in Reach 2B are deep, and represent good holding habitat for 

upstream migrating salmonids.  Pool formation in steep, bedrock-controlled 
channels is typically not a function of LWD.  Data compiled by Cramer and 
Associates (2001) indicate that the pool frequency is currently 2.8 pools per mile 
in this Reach. 

 
Side channels in Reach 2B are usually associated with alluvial deposits 

(e.g.  flowing along the back side of point bar) and are less complex than those in 
the Oak Grove Fork, suggesting that most are formed and maintained by currently 
active fluvial geomorphic processes.  Current operations do not substantially alter 
the magnitude and duration of daily flows in Reach 2B and thus have little 
influence on side channel maintenance or seasonal connectivity.  However, 
peaking operations at the Oak Grove Powerhouse can alter the available area and 
quality of off-channel habitat on an hourly basis. 

 
Instream Flows 

 
There are no instream flow requirements associated with this approximately 

14-mile-long reach of the Clackamas River.  Existing operations of the Oak Grove 
Powerhouse may subject this segment of the river to daily flow fluctuations 
resulting from power peaking operations.  Daily flow fluctuations are most likely 
to occur when flow at Lake Harriet drops below 500 cfs, which is only about 12 
percent of the time.  In 1998, the difference in daily minimum and maximum flow 
from the Oak Grove Powerhouse was approximately 300 cfs 50 percent of the 
time (Wamser, 2000).  During the summer (July and August), the Oak Grove 
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Powerhouse discharge constitutes a large percentage of the overall flow in the 
Clackamas River (Figure 3.2.3.1-7).  During runoff periods (December through 
May), powerhouse discharge constitutes a much smaller amount of the mainstem 
flow.   

 
The current maximum upramping rate for the Oak Grove Powerhouse is 64 

cfs per 5 minutes; there are no limits on downramping rates under current 
operations.  Upramping and downramping rates have been just above 600 cfs per 
hour, but are more typically in the range of 100 to 200 cfs per hour (Wamser, 
2001; Figures 3.2.3.1-8 and 3.2.3.1-9).  Flow attenuation and inflow from a 
number of other tributaries (e.g.  Fish Creek, Roaring River, others) reduces the 
magnitude of the stage change of these flow fluctuations in lower portions of the 
reach.  For example, when flows were dropped rapidly at the Oak Grove 
Powerhouse from ~ 530 cfs to ~ 400 cfs on August 15, 2001(Doughty, 2004).  The 
corresponding reduction in stage at the Three Lynx gaging station was 
approximately 0.25 ft, whereas approximately 2-3 miles downstream the stage 
change was 0.22 ft.  Farther downstream, the commensurate maximum decrease in 
stage was around 0.15-0.17 ft.  In addition to this decreased drop in stage, the rate 
at which stage decreased also declined in the downstream direction: the rate of 
decrease in stage at sites 2 to 3 miles downriver was approximately 0.42 ft/hr (5 
in/hr), whereas farther downstream the decrease was approximately 0.16 ft/hr (2 
in/hr) (Doughty, 2004).  Because of attenuation, current and future ramping 
operations would be expected to have greatest potential for adverse effects closest 
to the powerhouse, and decreasing potential in the downstream direction. 

 
Flow fluctuations caused by operation of the Oak Grove Powerhouse may 

affect juvenile salmonids in the mainstem Clackamas River through stranding or 
availability of side channel habitat.  Effects of ramping operations on juvenile 
outmigration are unknown.  Radio telemetry studies suggest that adult coho stage 
near the Oak Grove Powerhouse during upstream migration, but given that the 
average holding time for 25 radio tagged coho at the Oak Grove Powerhouse was 
7.5 hours in one study (PGE, 2001b), it is unknown if ramping operations affect 
passage delay at the powerhouse in a meaningful manner.  Another concern has 
been temporary dewatering of redds and potential effects on spawning behavior.  
These effects have been studied to varying degrees, but not to the extent of 
demonstrating the magnitude of the effect.  Doughty (2004) observed two stranded 
juvenile salmonids near the Three Lynx gage during the August 14-16, 2001 
peaking study when flow was adjusted from 630 cfs to 400 cfs, however the 
spatial and population-level extents to which stranding occurs have not been 
studied. 



  

Figure 3.2.3.1-7.  Instream flows - Clackamas River and Oak Grove Powerhouse discharge. 



 
 

  

Figure 3.2.3.1-8.  Oak Grove Powerhouse discharges- upramping rates. 
 



 
 

  

 
Figure 3.2.3.1-9.  Oak Grove Powerhouse discharges- down-ramping rates. 
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Clackamas River from North Fork Dam to Faraday Diversion Dam (Reach 2C) 
 

Watershed Processes 
 
The Clackamas River downstream of the North Fork dam consists of a 1.5-

mile-long impounded reach upstream of the Faraday Diversion dam.  There is only 
about 500 feet of free-flowing river within this segment before backwater effects 
induced by the Faraday Diversion dam occur.  The North Fork dam essentially 
eliminates upstream sediment supply and LWD recruitment to this segment of the 
river.   

 
Physical Habitat Elements 

 
The Clackamas River is confined within Reach 2C.  Substrate is composed 

of large bed elements (primarily cobble and boulders) and bedrock.  Habitat types 
consist primarily of slow moving, pool-type habitats created by the diversion dam.  
About 500 feet of riffle habitat connects the tailrace of the North Fork dam with 
the impounded waters from the diversion dam.   

 
Instream Flows 

 
There are no instream flow requirements or ramping rate restrictions within 

this 0.25 mile section of the Clackamas River extending below North Fork dam to 
the reservoir created by the Faraday Diversion dam.  PGE has recently begun to 
operate the North Fork Development in a peaking mode by fluctuating reservoir 
levels by about up to 2 feet on a daily basis.  This has resulted in daily flow 
fluctuations that in 1998 were more than 3,000 cfs on several occasions and were 
commonly greater than 700 cfs (Wamser, 2001).  The fluctuations are reregulated 
with the Faraday Diversion pool. 

 
Clackamas River from Faraday Diversion Dam to Faraday Powerhouse (Reach 
2D) 

 
Watershed Processes 

 
The stretch of river downstream of the Faraday Diversion dam consists of 

an approximate 1.8-mile-long reach.  Like the Clackamas River above the North 
Fork Reservoir, the reach is located within the Western Cascades Physiographic 
Province.  All coarse sediment from upstream is trapped behind the North Fork 
dam.  Water for the Faraday Powerhouse is diverted to Faraday Lake (Figure 
3.2.3.1-10).   
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Figure 3.2.3.1-10.  Stage-discharge relationship for Clackamas River reach 
2A transects (From Doughty 2004). 

 
 

Physical Habitat Elements 
 
This section of river is composed predominantly of pool (45 percent) and 

riffle (27 percent) habitat types, with substrates dominated by boulder and cobble 
(54 percent) (Cramer et al., 1997).  Several pools greater than 10 feet deep occur 
within the reach.  There are four relatively steep (approximately 8 percent or 
greater) segments within the reach, one of which could result in potential upstream 
migration delay of adult anadromous fish.  However, radio telemetry studies of 
coho and steelhead conducted as part of relicensing did not indicate any delay 
associated with these steep sections.   

 
Instream Flows 

 
Minimum instream flow releases of 50 to 90 cfs are required within this 

reach under current operations.  However, PGE’s general practice is to maintain a 
minimum instream flow of 120 cfs, which includes 43 cfs from the fish ladder as 
well as supplemental attraction flow released in the North Fork fish trap and at the 
diffusers near the fish ladder entrance.  Following large spill events at North Fork 



 

 3-133 

dam, the amount of flow passing Faraday Diversion dam is maintained for a 
period of 2 days post-spill as a 50:50 split in flow between the Faraday Canal and 
the Faraday Diversion dam.  This action by PGE is designed to facilitate the 
downstream transport of any fish remaining between North Fork dam and the 
Faraday Diversion dam that may have entered the reach during spill over the 
North Fork dam.   

 
Clackamas River from Faraday Powerhouse to River Mill Dam (Reach 2E) 

 
Watershed Processes 

 
The North Fork dam essentially eliminates upstream sediment supply and 

LWD recruitment to Reach 2E.   
 

Physical Habitat Elements 
 
This reach is nearly all impounded by the River Mill dam. 
 

Lower Clackamas River Downstream of River Mill Dam (Reach 2F) 
 

Watershed Processes 
 
Sediment Production and Transport 
 
Near Estacada, the Clackamas River emerges from the canyon and enters 

the broad valley dominated by the Willamette River.  Sediment from the High 
Cascades and Western Cascades Physiographic Provinces, including glacial 
outwash from the last episode of glaciation, has collected within the Willamette 
Valley Physiographic Province (Wampler, 2003).  In addition, a series of glacial 
outburst floods originating at Lake Missoula more than 10,000 years ago, sent 
huge volumes of sediment down the Columbia River, and backed up the 
Willamette and Clackamas Rivers, depositing over 10 feet of silt in some areas 
(Wampler, 2003).  Thus, in Reach 2F the Clackamas River cuts through a series of 
weakly consolidated mudstones and alluvial deposits as it flows towards the 
Willamette River. 

 
The three lower Project dams trap all of the bedload and much of the finer 

sediment that would otherwise be delivered to the lower Clackamas River.  An 
estimated 269,000 tons of sediment are trapped each year behind the North Fork 
dam (McBain and Trush, 2002), and approximately 30 percent of this material is 
believed to consist of coarse bedload sediment (Wampler and Grant, 2003).  
Current sediment inputs between the North Fork dam and River Mill are smaller 
than that previously provided by fluvial transport, and originate from Holocene 
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terraces, bank erosion and, historically, spoils from the River Mill dam 
construction (Wampler and Grant, 2003). 

 
Sediment storage within Reach 2F is believed to be reduced by current 

Project operations, although no quantitative bedload transport modeling has been 
completed to date, and Project effects are confounded by long-term changes in 
sediment transport resulting from fluctuating climatic and geological processes.  
The current net export of sediment from the 2-mile reach downstream of River 
Mill dam is estimated to be between 2,700 and 8,000 tons/year (Wampler and 
Grant, 2003).  Channel incision and erosion of margin deposits was documented 
using topographic data, gage analysis and observations of root crowns  (Wampler 
and Grant, 2003). 

 
LWD Recruitment and Transport 
 
In large alluvial rivers, both direct recruitment from stream banks and 

fluvial transport of wood from upstream can be major sources of LWD.  Direct 
recruitment from banks via bank erosion or channel migration contributes entire 
trees with attached rootwads that can serve as key pieces that initiate debris jam 
formation (Abbe and Montgomery, 1996).  Channel migration and avulsion 
remain common in some areas on the lower Clackamas River downstream of 
River Mill dam.  At other locations, the natural tendency towards incision has 
resulted in the channel eroding deep “ruts” into the underlying mudstones, cutting 
deep pools, and fixing the channel in the same location for hundreds to thousands 
of years (Wampler, 2003).  Channel incision following dam construction has 
resulted in the abandonment of some low-flow side channels in the 2-mile reach 
immediately downstream of River Mill dam (Wampler and Grant, 2003).  
Floodplain connectivity downstream is further restricted by the presence of levees 
and bank revetments. 

 
Riparian stands adjacent to large alluvial rivers in the Willamette Valley 

Physiographic Province typically consist of mixed deciduous trees and conifers.  
Rural and agricultural development reduce LWD recruitment from streamside 
forests, particularly in the lower portions of Reach 2F.  The dominant LWD input 
process in Reach 2A under current conditions appears to be lateral erosion. 

 
Physical Habitat Elements 

 
Trapping of bedload behind the North Fork, Faraday, and River Mill dams 

affects the availability of spawning gravel in the lower Clackamas River 
(Wampler, 2003).  However, pockets of spawning gravel are still present, supplied 
by erosion of Holocene terraces (Wampler, 2003).  Habitat surveys conducted in 
July 2000 found that cobble is the predominant bed material for the first 9.1 miles 
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of river downstream of River Mill dam, and boulder or bedrock is typically 
subdominant.  Gravel accounts for around 5 to 15 percent of the material in riffles, 
except in the first 0.8 miles below the dam, where only 1 percent of the substrate 
consists of gravel.  The bed material of the river downstream of about River Mile 
14 consists primarily of gravel and cobble. 

 
Pool habitat accounts for about 20 percent of the total habitat area 

downstream of River Mill dam, but pool frequency is low (Cramer and Associates, 
2001).  Pools tend to be large, very deep (up to 28 feet at low flow) and formed by 
bedrock.  Data from similar large alluvial rivers suggest that LWD (if present) can 
play an important role in pool formation (Collins et al., 2002). 

 
Wampler (2004) completed a reconnaissance evaluation of LWD in the 

lower Clackamas River.  That study concluded that large wood is contributed to 
the lower Clackamas River by lateral erosion during floods, mass wasting, and 
fluvial transport from the upper watershed (Wampler, 2004).  An analysis of LWD 
loading over a time series of aerial photographs suggests that large floods 
significantly increase the amount of in-channel LWD.  Under current conditions, 
wood from the upper watershed must pass North Fork, Estacada and River Mill 
dams.  In the absence of the Project dams, much of that wood would eventually be 
transported into Reach 2A.   

 
A wood count conducted based on aerial photos from 2000 documented 

approximately 8.1 pieces of LWD per mile between RM 8 and RM 23.5 
(Wampler, 2004).  LWD loadings in the same section of river in 1997, following 
the 1996 flood were similar (7.1 pieces per mile).  However, a large increase in the 
amount of LWD in the lower Clackamas River was observed following the 1964 
flood.   

 
Instream Flows 

 
PGE provides a minimum flow of 300 cfs and at most times 500 cfs below 

the River Mill dam.  This release is to ensure an adequate supply of water for 
pumps at the ODFW Clackamas River Hatchery and to meet requirements of 
downstream water providers (PGE, 2001a).  There are no upramping or 
downramping restrictions, although prior to 1999, for downstream safety 
considerations PGE voluntarily operated with a maximum ramping rate of 360 cfs 
per 10 minutes (PGE, 2001a).  In 1998, daily upramping and downramping rates 
have been as high as 1,200 cfs per hour, but are more commonly in the range of 
180 to 190 cfs per hour (Figures 3.2.3.1-11 and 3.2.3.1-12).   

 



  

 
Figure 3.2.3.1-11.  River Mill Powerhouse discharges- upramping rates. 
 



  

 
 
 

Figure 3.2.3.1-12.  River Mill Powerhouse discharges- down-ramping rates. 
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3.2.3.1.3  Benthic Invertebrates 
 
The relative abundance and diversity of aquatic invertebrates are indicators 

of water quality and aquatic ecosystem health.  Aquatic invertebrates are also the 
primary food source for trout and juvenile salmonids, and are thus used to describe 
the status of the food base for important fish populations.  However, unlike trout 
and salmon, most aquatic invertebrates in streams and rivers live on or within the 
bottom of the stream.  Therefore, an increased amount of flow does not always 
mean an increased amount of available habitat if the extent of wetted channel does 
not appreciably increase as well.  Increased flow can result in increased habitat for 
some benthic invertebrates if the flow maintains wetted side channels or edge 
habitat that would otherwise be dry at lower flows, or creates hydraulic conditions 
(e.g. water velocity) that are more conducive to certain invertebrate production.  
Repeated fluctuations in discharge as a result of peaking operations and ramping 
rates can result in decreased invertebrate diversity, typically from the exclusion of 
long-lived species or poor colonists (Hershey and Lamberti, 1998).  Increased 
stream flow can also affect benthic invertebrates indirectly if it affects water 
temperatures, scour or deposition of gravel, or flushing or input (from bank 
erosion) of fine sediments.  In addition, reservoirs act as a sink for the downstream 
transport of detritus, often reducing the food source for invertebrate shredders in 
quiescent habitats downstream (those that feed on coarse particulate organic 
matter such as tree leaves).  The abundance of shredders in the tailrace reaches of 
the Oak Grove Fork and Clackamas rivers are predicted to be low regardless of 
operations affecting discharge, peaking, or ramping rates given the limited 
likelihood of large leaf litter concentrations in these swifter currents.   

 
As part of PGE’s relicensing studies, stream benthic communities were 

sampled at 44 stations within the Project area at different times (Aquatic Biology 
Associates (ABA) & EES Consulting (EES), 2004).  Reach specific benthic 
invertebrate conditions are described below in section 3.2.3.1.2, Aquatic Habitat 
Conditions. 

 
Oak Grove Fork  

 
ABA & EES (2004) noted that within the entire Oak Grove Fork, total 

invertebrate abundance for samples varied widely between the margin habitat, 
shallow riffles, and in the deep riffles.  Aquatic invertebrate abundance in the Oak 
Grove Fork at the three sampling stations upstream of Timothy Lake was high; 
taxa richness was moderate.  Invertebrate communities in this section of the Oak 
Grove Fork and other headwater tributaries flowing into Timothy Lake were 
dominated by cold-water biota.   
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Comparisons of invertebrate community composition just upstream of 
Timothy Lake with those in the immediate area of the Timothy dam tailrace 
revealed that:   

 
• Similar taxa were present above Timothy Lake and in its tailrace.   
• While abundance of intolerant taxa was lower in the tailrace than upstream, 

taxa richness was the same at both sites, and both were indicative of high water 
quality without impairment both up- and downstream. 

• Total and EPT (Ephemeroptera, Plecoptera, and Trichoptera or mayfly, 
stonefly, and caddisfly species, respectively) taxa richness was moderate above 
the reservoir and in the Timothy tailrace. 

• The proportion ( percent) of tolerant taxa was somewhat higher in the tailrace. 
• Filterers accounted for a small proportion of the community both above & 

below Timothy Lake. 
• Scraper abundance was higher in the tailrace, and was attributed to abundant 

algae that provides a food source in this area.   
• Long-lived taxa abundance was lower in the tailrace but taxa richness was 

similar. 
• Deep release of water from the reservoir and groundwater accretion likely 

contribute to the maintenance of cold-water biota downstream of the dam. 
 
The Oak Grove Fork drops about 1,000 feet in elevation over 10 miles 

between Timothy Lake and Lake Harriet.  Aquatic invertebrate community 
richness peaks at the station just above Lake Harriet, where 80 taxa occurred in the 
deep riffle habitat, with 45 of these being EPT taxa  that are indicative of good 
water quality.  ABA & EES (2004) concluded that the invertebrate community in 
the Lake Harriet dam tailrace was impoverished due to the lack of flow below the 
dam.  However, within the five miles of bypass reach below Lake Harriet, values 
of most indicators recovered (due to tributary inflow and groundwater accretion) 
to levels comparable to those upstream of Lake Harriet; intolerant taxa richness 
and abundance showed less recovery than other invertebrate metrics.  The 
invertebrate fauna (i.e., species composition) found above and below Lake Harriet 
was generally the same except for a few taxa and taxonomic groups: flatworms, 
segmented worms, intolerant snails, crustaceans, and intolerant stoneflies; 
however, these faunal differences do not reflect water quality (as opposed to water 
quantity) impairment. 
 
Clackamas River  

 
ABA & EES (2004) subdivided the Clackamas River into three reaches: 1) 

upper - above the confluence with the Collawash River; 2) middle - from the 
Collawash River to River Mill dam; and 3) lower - downstream of River Mill dam.  
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Major trends reported by ABA & EES (2004) concerning the invertebrate 
communities found in these locations include: 

 
• Moderate invertebrate densities occur in riffle habitats throughout the 

mainstem, indicating low levels of nutrients. 
• Invertebrate assemblages in river margin cobbles (dominated by chironomids – 

midges) differed from those in riffles throughout the river. 
• Most fauna collected are widespread and commonly found in western North 

America. 
• While species richness (a measure of diversity) richness decreased in a 

downstream direction for most categories of taxa from the upper and middle 
river upstream of North Fork Reservoir, invertebrate abundance for most taxa 
increased, particularly for the more tolerant species. 

• Intolerant taxa (cold water biota) richness and abundance were greatest in the 
upper Clackamas River and declined downstream to low levels just upstream 
of mainstem impoundments.  Abundance and richness of intolerant taxa were 
near zero in the lower river except for a single intolerant species that was 
abundant in the Faraday bypass reach.   

• The proportion ( percent) of communities dominated by tolerant taxa (warm 
water biota) increased in a downstream progression for the upper river and 
generally peaked in riffles upstream of North Fork Reservoir.   

• Changes in metric values appear to be either consistent with natural 
longitudinal trends or within the range of variation seen at stations in the 
vicinity above and below the Oak Grove Powerhouse. 

 
Potential trends in the benthic invertebrate communities in the Clackamas 

River that are likely associated with existing PGE’s reservoirs and operations 
include: 

  
• PGE impoundments influence downstream dispersal of certain components of 

the benthic invertebrate community, particularly intolerant mayflies, stoneflies 
and true flies. 

• River margin habitat in the mainstem dam tailraces and Faraday bypass 
channel supports high densities of benthic invertebrates, dominated by more 
tolerant taxa, principally certain chironomid midges, than river margins above 
and below the impoundment area. 

• Coolwater releases from some of PGE’s Project facilitates appear to extend the 
distribution of certain intolerant taxa (an indicator of good water quality) 
further downstream through the Project area and River Mill tailrace than would 
occur naturally.  The opposite is true for some of the more tolerant taxa due to 
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generally nutrient poor releases low in particulate matter, which impedes 
colonization of tolerant filtering taxa.   

• Nostoc, a bluegreen algae, and the midge that lives in it, occasionally occur 
within the Faraday bypass channel.  Both the algae and midge are intolerant of 
warm water, and both were more abundant in the upper river.   

• Abundance of several taxonomic groups in Timothy, North Fork, Faraday and 
River Mill tailraces was low, ostensibly due to multiple factors including high 
water velocities in tailraces where the channel is naturally constricted, cool 
water temperatures resulting from bottom withdrawal from North Fork 
Reservoir, and a disruption of downstream drift.  Abundance generally 
increased downstream of River Mill dam near McIver Park.   

 
Several species of rare, sensitive, Federal Species of Concern (additional 

information needed to support a proposal to list under the Endangered Species 
Act), and species listed in the Oregon Record of Decision (ROD) were found in 
springs and tributaries draining to the Project area (FPA, 2000).  Each species is 
relatively restricted to specialized habitats, such as springs and high elevation 
streams.  Lyogyrus new species #1 (Columbia dusky snail), which is currently 
listed as a Record of Decision, Survey and Manage aquatic invertebrate (ROD, 
1994), is common to abundant in the Upper Oak Grove Fork.  Controlled flow and 
constant cool temperatures in the Timothy Lake tailrace favor this species.  The 
Columbia dusky snail was found throughout the Oak Grove Fork and in the 
mainstem Clackamas River but only in one of the sampling sites where it was 
observed in deep water downstream of the Oak Grove Powerhouse.  Populations 
appear to be quite secure throughout the basin.  More broadly, the Columbia dusky 
snail is known to occur very sporadically in the central and eastern Columbia 
Gorge, Washington and Oregon and is reported to be restricted to springs and 
spring outflows with cold, well oxygenated water in shallow, slow flowing water 
with no macrophytes (Furnish and Monthey, 1998).   

 
The Cascades apatanian caddisfly (another ROD species) is generally 

restricted to high elevation (>2,000 ft) stream habitats in the Oregon Cascades 
(FPA, 2000).  Because species level taxonomy is based on the adult stage, positive 
species identification was not possible for the aquatic (larval) samples (FPA, 
2000).  Likely specimens of Cascades apatanian caddisfly were found in only two 
sampling sites in Oak Grove Fork: in margin habitats at the tailrace of Timothy 
Lake and near the mouth of the river.  The Cascades apatanian caddisfly was 
absent in all of the Clackamas River sampling sites downstream of the mouth of 
Oak Grove Fork, although it was observed in two sites (margin habitats) upstream 
of Oak Grove Fork.   
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3.2.3.1.4   Water Quality -  Water Temperature, Dissolved Oxygen, and pH 
 
This section presents information on three water quality parameters 

(temperature, dissolved oxygen (DO) and pH ) that are important to the protection 
and propagation of aquatic biota and, in particular, important to fishery resources 
(anadromous and resident salmonids) that may be influenced by the Clackamas 
River Hydroelectric Project.  Two of the parameters, water temperature and DO 
are often closely linked to streamflow conditions and hence can be affected by 
changes in flow regime resulting from the Proposed Action.   

 
With respect to temperature, salmonids are coldwater fish that require 

specific ranges of temperature for different life history stages including migration, 
spawning, egg incubation, and juvenile rearing (See Bjornn and Reiser, 1991).  
Temperatures that exceed these ranges can result in migration delays, decreased 
egg survival, and reduced growth.  Benthic macroinvertebrates which are an 
important food source for fish are likewise influenced by water temperatures; 
certain taxa are more or less tolerant of various temperature ranges.  Thus, changes 
in the thermal regime of rivers resulting from flow regulation can result in changes 
in the suitability of habitats to support fish and other aquatic biota.   

 
Dissolved oxygen is linked to water temperature (colder water can contain 

higher DO concentrations than warm water) and can likewise be affected by 
changes in flow regime.  Salmonids require relatively high concentrations of DO 
(>80 percent saturation; >5 mg/l; Bjornn and Reiser, 1991) to support migration, 
spawning, and rearing activities.  Many benthic invertebrates likewise rely on 
oxygen rich waters.  In general changes in flow regime can affect DO 
concentrations in two ways; a) via temperature change resulting in changes in DO 
saturation levels; or b) via changes in re-aeration due to low flows and reduced 
turbulence and mixing of atmospheric air.   

 
The pH of water is a measure of its concentration of hydrogen ions.  Low 

pH values indicate high concentrations of ions or acid conditions.  High pH values 
(>9) are associated with hydroxide ion concentrations, or basic conditions.  The 
general range of pH considered to be harmless to freshwater aquatic biota is from 
pH 6.5 to 9.0 (EPA, 1987).  Flow induced shifts in pH may result from changes in 
algae composition and production which influence hydrogen and hydroxide levels 
in the water.   

 
This section presents the existing conditions relative to water temperature, 

DO, and pH, and provides the basis for comparisons with conditions resulting 
from the Proposed Action.  The existing conditions as simulated using the CE-
QUAL-W2 model developed by Battelle (2003, 2004a) are summarized by reach.  
The output values of water temperature, DO, and pH derived from runs of the 
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model are analyzed and summarized in Appendix A.  That appendix contrasts both 
the existing condition and the two alternatives in comparison with ODEQ’s most 
recent water quality criteria revisions for the three parameters.  ODEQ’s water 
quality criteria are dependent both on the particular reach and salmonid life-stage 
activity.   

 
The water quality criteria values against which the alternatives were 

compared are shown in Table 3.3.2.1-6.  The table contains the anadromous 
salmonid rearing and spawning criteria for each of seven reaches as designated in 
an ODEQ comment letter dated December 23, 2003 (A. Newell letter, 2003).  The 
current water quality analysis separates the Project area into the same reach 
designation as defined by ODEQ.  Table 3.2.3.1-7 provides a comparison between 
the ODEQ water quality standards reaches to the Clackamas River hydroelectric 
Project reaches.   

 
Numerical values for the percent exceedance of each applicable water 

quality criterion for temperature and DO were determined from cumulative 
frequency figures shown in Appendix A and are summarized for each reach in the 
sections below.  For the river reaches, exceedances are measured as the percentage 
of the 7-day average-daily-maximum (7DADM) for temperature greater than the 
criteria values for each life-stage activity in each reach.  For DO, exceedances are 
the percentage of the hourly DO values that fall below the respective criteria in 
Table 3.2.3.1-6.   

 
The ODEQ water quality criteria for anadromous salmonid life-stages were 

established with the goal of achieving optimum conditions in Oregon streams and 
rivers for the protection, propagation and growth of threatened or endangered 
species.  Exceedance of protective criteria values does not necessarily mean that 
such populations can not survive and prosper.  The technical advisory committee 
convened to review the new criteria for temperature (TAC, 2003) found that 18°C 
was as protective of salmonid rearing as 16°C and that 14°C was highly protective 
for spawning compared to the 13°C criteria adopted.  Moreover, an EPA technical 
advisory committee (EPA, 2001) reviewing salmonid temperature tolerance 
literature while establishing ESA-related water quality criteria listed continuous 
exposure temperatures (5-day) of 20 to 22°C as lethal threshold for juvenile 
salmonids.   
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Table 3.2.3.1-6.  ODEQ standards for temperature, dissolved oxygen, and pH. 
 

Rearing Spawning 
Reach Period Temp 

(˚C) 
DO 

(mg/L) 1 pH Period Temp 
(˚C) 

DO (mg/L) 

2 pH 

Oak Grove Fork between 
Timothy Lake and Barrier 
Falls 

Jan – Dec 16 8 6.5-8.5 NA NA NA NA 

Oak Grove Fork from 
Barrier Falls to Mouth Jan – Dec 16 8 6.5-8.5 Sep 1 – Jun 15 13 11 6.5-8.5 

Clackamas Mainstem from 
Oak Grove Fork to Clear 
Creek (Excluding North 
Fork Reservoir and 
Estacada Lake) 

Jan – Dec 16 8 6.5-8.5 Sept 1 – Jun 15 13 11 6.5-8.5 

Fish Ladder Jan – Dec 16 8 6.5-8.5 NA NA NA 6.5-8.5 
North Fork Reservoir Jan – Dec 16 8 6.5-8.5 Jan 1 – Jun 15 13 11 6.5-8.5 
Estacada Lake Jan – Dec 16 8 6.5-8.5 Sep 1 – May 15 13 11 6.5-8.5 
Mainstem Clackamas from 
Clear Creek to the Mouth Jan – Dec 18 8 6.5-8.5 Oct 15 – May 15 13 11 6.5-8.5 
1Note that if physical conditions inhibit the ability to meet the rearing DO criterion, the applicable criterion is 90 percent saturation 
2Note that if physical conditions inhibit the ability to meet the spawning DO criterion, the applicable criterion is 95 percent saturation 
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Table 3.2.3.1-7.  Water quality standard reach and Project reach comparison. 
 
ODEQ Water Quality Standards 

Reach Designation Stream Clackamas River Hydroelectric 
Project Reach Definition 

Oak Grove Fork between Timothy 
Lake and Barrier Falls Oak Grove Fork 1B, 1C, 1D, 1E, & 1F 

Oak Grove Fork from Barrier Falls 
to Mouth Oak Grove Fork 1G 

Clackamas Mainstem from Oak 
Grove Fork to Clear Creek 
(Excluding North Fork Reservoir 
and Estacada Lake) 

Clackamas River 2A, 2B, 2C, 2D, 2E, & 2F 

North Fork Reservoir Clackamas River 2B 

Estacada Lake Clackamas River 2E 

Mainstem Clackamas from Clear 
Creek to the Mouth Clackamas River Below Project, not defined 

 
The 7-day mean minimum criteria have been as low as 6.5 mg/L (EPA, 

1987), suggesting the ODEQ criteria of 8 mg/L is highly protective.  Since 
7DADM values are used for temperature comparisons to criteria and average daily 
minimum DO values are used, temperatures less than criteria or DO levels greater 
than the criteria are by definition experienced by fish in the daily diurnal cycle that 
occurs in natural streams and rivers.  Therefore, where differences in exceedances 
of a few percent of protective water quality criteria occur between operational 
alternatives, they are not likely to be of biological significance to the populations 
in question. 

 
Table 3.2.3.1-8 summarizes the exceedance values for the Oak Grove Fork 

and Clackamas River.  The absence of continuous water quality monitoring data or 
CE-QUAL-W2 modeling output for the fish ladder, North Fork reservoir and 
Estacada Lake precluded analyses similar to those for the Oak Grove Fork and 
Clackamas River reaches.   

 
Oak Grove Fork from Timothy Dam to Barrier Falls 
 
The 7DADM temperatures in the Oak Grove Fork from Timothy dam to 

Barrier Falls range from 3°C to 12.4°C.  The <1 percent exceedance of the rearing 
criterion for existing conditions is not likely of biological significance.  DO 
concentrations in this reach range from 5.8 mg/L to 12.8 mg/L and have an 
exceedance of the rearing criterion of 9.0 percent.  It was noted in section 3.2.2.2.  
that the Howell-Bunger valve on the Timothy Lake dam was not operational 
during part of the data monitoring period, with the concern that modeling based on 
that data may not accurately reflect the beneficial increase in downstream DO its 
use would provide. 



 

 3-146 

 
Table 3.2.3.1-8.  7DADM temperature and dissolved oxygen exceedance of the 

rearing and spawning criteria for existing conditions. 
 

7DADM Temp 
(˚C) Dissolved Oxygen (mg/L) Reach 

Rearing Spawning Rearing Spawning 
Oak Grove Fork 
between Timothy 
Lake and Barrier 
Falls  

0.6 NA 9.0 NA 

Oak Grove Fork 
from Barrier Falls 
to the Mouth 

0.8 8.2 0 40.3 

Clackamas 
Mainstem from 
Oak Grove Fork to 
Clear Creek 

17.5 14.3 0 26.1 

Mainstem 
Clackamas from 
Clear Creek to the 
Mouth 

19.6 20.5 0 32.2 

 
Spawning criteria do not apply to this reach as migration is blocked by the 

barrier falls at the downstream limit of the reach. 
 
Oak Grove Fork from Barrier Falls to Mouth 
 
The 7DADM temperatures in the Oak Grove Fork from Barrier Falls to 

Mouth range from 3.7°C to 16.2°C.  The <1 percent exceedance of the rearing 
criterion for existing conditions is not likely of biological significance.  An 8.2 
percent exceedance of spawning temperature was associated with the existing 
condition scenario and is likely directly related to the lack of any instream flow 
release from Lake Harriet under existing conditions.   

 
DO concentrations in this reach range from 9.3 mg/L to 12.9 mg/L with no 

DO values less than the 8.0 mg/L rearing criterion.  However, DO concentrations 
during the spawning period are frequently below the required 11 mg/L with an 
exceedance value of 40 percent.  However, this exceedance value is based on a 
criterion of 11 mg/L and does not take into account periods when this 
concentration is unattainable due to temperature or barometric pressure 
limitations.  Bjornn and Reiser (1991) suggested that with respect to salmonid egg 
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incubation, DO concentrations should be at or near saturation, with temporary 
reductions no lower than 5.0 mg/L.   

 
Clackamas River from the Oak Grove Fork to Clear Creek (excluding 
North Fork Reservoir and Estacada Lake) 
 
Both the rearing and spawning temperatures are exceeded a moderate 

amount of time; 17.5 percent for rearing and 14.3 percent for spawning.   
 
No DO values less that 8.0 mg/L occurred year-round in this reach for 

existing conditions.  DO spawning criteria are frequently exceeded with an 
exceedance value of 26.1 percent.   

 
North Fork Reservoir 
 
Continuous daily temperature monitoring or modeled data are unavailable 

for North Fork Reservoir, precluding exceedance frequency analysis.  However, 
quarterly vertical profiles of temperature are available and shown in section 
3.2.2.1.  Vertical temperature profile figures in this section show that they are in 
compliance with the 16°C rearing criteria in the spring, fall and winter data sets.  
During summer profiles (7/18/2000 and 8/16/2001) surface water temperatures 
reached approximately 19°C and 21°C, respectively.  Deeper waters remained 
below 16°C at depths greater than approximately 20ft.  in July 2000 but remain 
above 17°C at all depths in August 2001, providing colder habitat refugia for any 
anadromous or resident juveniles.   

 
While it is doubtful that any substantial spawning takes place in the 

reservoir, temperatures remained below the 13°C spawning criteria in October and 
December of 2000 and in April of both years of monitoring. 

 
The available profile data for DO presented in figures in section 3.2.2.1 

show values greater than 8 mg/L throughout the vertical profiles for all monitoring 
months.  Spawning criteria of 11 mg/L were met throughout the water column in 
the October through April profile data for DO.   
 

Estacada Lake 
 
Continuous daily temperature monitoring or modeled data are unavailable 

for Estacada Lake, precluding exceedance frequency analysis.  However, quarterly 
vertical profiles of temperature are available and shown in section 3.2.2.1.  These 
figures show that temperatures are in compliance with the 16 C rearing criteria in 
the spring, fall and winter data sets.  During summer profiles (7/18/2000 and 
8/16/2001) surface water temperatures reached approximately 17°C and 19°C, 
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respectively.  Deeper waters remained below 16°C at depths greater than 
approximately 20 ft. in July 2000 and 55ft in August 2001, providing colder 
habitat refugia for any anadromous or resident juveniles.   

 
While it is doubtful that any substantial spawning takes place in the lake, 

temperatures remained below the 13°C spawning criteria in October and 
December of 2000 and in April of both years of monitoring. 

 
The available profile data for DO shows values greater than 8 mg/L 

throughout the vertical profiles for all monitoring months.   
 
Spawning criteria of 11 mg/L were met throughout the water column in the 

October through April profile data for DO.   
 

Clackamas River from Clear Creek to Mouth 
 
The 7DADM temperatures in the reach of the Clackamas River from Clear 

Creek to the Mouth range from 3.4°C to 21.4°C and exceed the rearing and 
spawning criterion by 19.6 percent and 20.5 percent, respectively.   

 
No DO values less that 8.0 mg/L occurred year-round in this reach for 

existing conditions.  However, during the spawning period, DO concentrations are 
often less than the criterion with an exceedance value to 32.2 percent. 

 
3.2.3.1.5  Existing Upstream Fish Passage Facilities And Programs 

 
Two fish ladders facilitate upstream passage at the Project.  The River Mill 

Fish Ladder provides passage over River Mill dam into Estacada Lake and the 
Faraday-North Fork Fish Ladder provides passage over both Faraday Diversion 
dam and North Fork dam.  The River Mill Fish Ladder was originally constructed 
in 1912 and then was rebuilt with some modifications in 1972.  The ladder does 
not meet current ODFW design criteria.  Outside of the Project relicensing process 
and as part of ESA consultation, this fish ladder is being replaced with a new 
ladder that meets resource agency guidelines.  The ladder is currently being 
designed and construction begins in 2004.   

 
A natural 20-foot high waterfall located approximately one mile 

downstream of Lake Harriet dam blocks access to the remainder of the Oak Grove 
Fork by anadromous fish.  There are no upstream fish passage facilities at either 
the Lake Harriet or the Timothy Lake dams.  Thus, these facilities only block the 
upstream passage of resident fish in the Oak Grove Fork. 
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Flows in the Faraday diversion reach are maintained at about 120 cfs unless 
the river flows are higher than the capacity of the Faraday powerhouse.  Upstream 
migration rates in this section of river are lower than in other reaches.  Upstream 
migrants will continue to experience minor delays due to false attraction of the 
Faraday powerhouse as well as more significant delays, possibly related to 
elevated water temperatures, in the Faraday/North Fork Fish Ladder. 
 

Upstream fish passage issues of concern within the Project area are 
summarized in Table 3.2.3.1-9.   

 
3.2.3.1.6 Existing Downstream Fish Passage Facilities and Programs  

 
The dams on the Oak Grove Development are not equipped with any fish 

screens to protect resident fish.  However, the intake trash rack at Lake Harriet has 
narrow spacing (1 5/16 inches) that excludes larger adult fish.  Entrainment studies 
were conducted at Timothy Lake and Lake Harriet in 2000, 2001, and 2002 
(Shibahara and Filbert, 2003).  These studies indicate that salmonids are entrained 
at Timothy Lake and these fish suffer high rates of injury and mortality as they 
pass through the Howell-Bunger valve.  The majority of the entrained salmonids 
were kokanee.  The study results suggest that few native cutthroat trout are 
entrained.  At Lake Harriet, salmonids are also entrained and move downstream 
into Frog Lake.  Although few cutthroat trout were captured in the studies, it is not 
known whether the low numbers represent low entrainment levels or whether the 
entrained cutthroat are heavily preyed upon by large resident brown trout in Frog 
Lake.   

 
The primary downstream fish passage facility at the mainstem Project is the 

collection and bypass system that is located at North Fork dam.  The collection 
system utilizes 245 cfs of attraction water to direct the downstream migrants into 
the Faraday/North Fork adult fish ladder.  A separator facility located near 
Faraday Diversion dam concentrates the downstream migrants into a 20-inch 
bypass pipe that delivers them to the tailrace of River Mill dam.   
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Table 3.2.3.1-9.  Summary of upstream passage issues and current conditions by Project reach. 
 

Reach Upstream Passage Issue Current Conditions 
River Mill dam Passage through existing ladder Outside of FERC relicensing, new ladder will be constructed by 2005 to improve 

passage conditions.   

Faraday Powerhouse False attraction from powerhouse flows. Radio telemetry studies (Shibahara et al., 2001; Shibahara, 2002) indicate that coho 
and steelhead median holding times in the Faraday tailrace were 4.5 and 15.4 hours, 
respectively. 

Faraday Diversion Reach  Shallow flow depth due to the low flows in 
the diversion reach (120 cfs).  Water 
temperatures higher than Faraday 
Powerhouse discharge.   

Radio telemetry studies (Shibahara et al., 2001; Shibahara, 2002) suggest that 
migration rates of coho through this reach are lower than other sections of river 
while steelhead pass rapidly.  No studies have been completed for Chinook, some 
of which occupy the diversion reach during the warm summer months 

Faraday/North Fork Ladder 
Entrance 

Migration delays at ladder entrance Radio telemetry studies (Shibahara et al., 2001; Shibahara, 2002) indicate that coho 
and steelhead median holding times near the fish ladder entrance were 4.5 and 2.2 
days, respectively 

Oak Grove Powerhouse 

 

False attraction from powerhouse flows Radio telemetry studies (Shibahara et al., 2001; Shibahara, 2002) indicate median 
holding times at the powerhouse discharge of less than 1 hour for coho and 
steelhead. 

Lake Harriet No upstream passage provided A natural barrier one mile below Lake Harriet prevents anadromous access to 
Upper Oak Grove Fork.  Lake Harriet dam precludes upstream passage of resident 
fish.  Impacts to resident stocks is unknown. 

Timothy Lake  No Upstream passage provided A natural barrier one mile below Lake Harriet prevents anadromous access to 
Upper Oak Grove Fork.  Impact of dam passage barrier on resident stocks is 
unknown. 

 
 



 

 3-151 

Numerous PIT tagging studies have been conducted since 1995 to evaluate 
the effectiveness of the North Fork collection bypass system.  Based on the results 
of these studies, Beamesderfer et al. (2002) concluded that the effectiveness of the 
system in collecting actively migrating Chinook, coho, and steelhead averaged 51 
percent, 72 percent, and 92 percent, respectively.  In contrast, radio telemetry 
studies have suggested significantly higher collection effectiveness especially for 
Chinook based on fish entering the upstream end of the existing North Fork 
outmigrant bypass collection system (Karchesky et al., 2003, 2004).  However, 
counts at the separator in the North Fork ladder using radio telemetry found 
similar results to those based on PIT tags that are counted just downstream of the 
separator.  None of the test data have been normalized by any controls and 
handling is likely an issue especially for Chinook.  Consequently, the low 
effectiveness for Chinook could be partially related to mortalities associated with 
handling.  For effectiveness measured at the separator, another possibility is 
predation within the fish ladder.  The average transit time from the upstream end 
of the system to passing the separator was 9.1 days for radio tagged Chinook 
compared to 1.7 days for coho and 2.7 days for steelhead (Bullock and Cramer, 
2003).  Consequently, the Chinook are exposed to potential predation for three to 
five times longer than the other species.  For that study, 68 Chinook were radio-
tagged and released in North Fork forebay.  Forty-seven (47) of those were 
detected entering the bypass system while only 24 were detected at the separator  
(69 percent bypass effectiveness measured at bypass entrance, 35 percent at 
separator).  While the cause of this difference is unknown, mortality within the 
fish ladder (due to delayed handling mortality, predation, or other causes) is a 
possible cause. 
 

Those fish that do not enter the North Fork bypass system either pass 
through the turbines, through the spillway, or do not pass downstream.  Gunsolus 
and Eicher (1970) conducted turbine mortality tests at North Fork using coho 
juveniles.  They estimated that the mortality rate for those tests was between 25.5 
percent and 31.6 percent.  Gunsolus and Eicher also report spillway mortality tests 
that suggest that the spillway mortality is between 0 and 8 percent.  Those tests 
were conducted at high river flows (13,000 to 25,000 cfs).  More recent tests with 
spill of 700 to 2000 cfs (Heisey et al., 2001) suggest spillway mortality rates 
ranging from 12 percent to 20 percent for Chinook and coho.  Mortality rates for 
steelhead ranged from 4 percent to 14 percent. 

 
Attempts to assess the influence of turbine discharge or spill on passage 

route selection have been inconclusive.  However, limited available data suggest 
that Chinook passage through turbines is relatively low when flows are low 
(Timko et al., 2001), but could increase significantly when river flows exceed 
3,000 cfs (Karchesky et al, 2003).  Tests in the fall of 2003 suggest that at 
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relatively high powerhouse discharge, 80 percent of the Chinook entered the 
bypass and 20 percent passed through the powerhouse (Karchesky et al, 2004) 

 
Based on years of testing and sampling of smolt passage and smolt passage 

efficiency, the existing bypass system seems to perform relatively well for 
outmigrant steelhead and coho, but relatively poorly for Chinook. 

 
Fish passing through the North Fork turbines or spillway travel downstream 

and either enter Faraday reservoir or pass over Faraday Diversion dam.  Gunsolus 
and Eicher (1970) report that 40 to 60 percent of the fish enter the Faraday canal 
when North Fork dam is spilling.  PGE (2003) conducted a pilot study to evaluate 
this issue with similar results but somewhat higher passage over the spillway than 
reported by the earlier investigations.  No data are available regarding survival of 
fish passing Faraday Diversion dam or through Faraday turbines.  There are no 
fish passage facilities incorporated into the Faraday Powerhouse. 

 
After passing through the Faraday complex, downstream migrating fish 

then must pass River Mill dam.  Exit routes include the turbines, the spillway, and 
a small bypass system built into the powerhouse trashrack.  Outside of the FERC 
relicensing process, as part of ESA consultation, PGE is making spillway 
improvements to increase survival of downstream migrants.  The spillway 
improvements include placing smooth concrete over the exposed rock and 
concentrating the spill at low spill rates.  No spillway passage survival studies 
have been conducted at River Mill, but it is anticipated that the survival of smolts 
passing over the spillway will improve significantly.  A small provisional bypass 
has been incorporated into the turbine intake trash racks that attracts a portion of 
the entrained fish and diverts them into a downstream collection chamber.  Based 
upon a limited sample size, passage efficiency at the provisional bypass is 
relatively low, with recaptures of PIT tagged fish of 2 to 5 percent (D.  Cramer, 
PGE biologist, personal communication, 1998).   

 
Tests were conducted in 2001, 2002, and 2003 to evaluate the potential for 

bypassing large numbers of smolts at River Mill through use of controlled spill.  
The effectiveness of the controlled spill was estimated to be 81 percent for 
Chinook and 70 percent for steelhead in 2001(Hanson et al., 2002); 42 percent of 
steelhead smolts in 2002 (Royer and Mathur, 2003); and 100 percent of coho 
smolts in 2003 (Karchesky and Brush, 2003).  In 2001, the spill flows were 
generally maintained in the range of 400 cfs representing 6 to 29 percent of river 
flows.  In 2002, the spill flows were held at approximately 160 cfs representing 5 
to 6 percent of river flows, and in 2003 approximately 30 percent of the total river 
flow was spilled.  Additional tests are scheduled for 2004 to evaluate the 
effectiveness of an extension conduit leading from the vicinity of the powerhouse 
trashrack to the spillway. 
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Downstream fish passage issues of concern within the Project area are 

summarized in Table 3.2.3.1-10.   
 
Individual downstream migrating fish experience varying risks of injury or 

mortality in passing through the Project depending on the pathway they take.  The 
primary existing downstream fish passage facilities for the Project are the 
collection and bypass system at North Fork dam.  Fish have alternative pathways 
past North Fork dam that include passage through the turbines and passage 
through the spillway.  These alternative routes expose downstream migrants to 
either the Faraday Diversion dam spillway or the Faraday turbines and then further 
expose these fish to the River Mill turbines or spillway.   

 
Given the complexity of the various routes the fish can take and the variety 

of alternatives available to potentially improve downstream passage, the Fish 
Passage Subgroup of the Fish and Aquatics  Workgroup developed the 
Downstream Migrant Mortality Model (DM3) to evaluate system-wide mortality 
based on estimates of mortality along specific routes, periodicity of a target 
species and flow dependent passage routes (R2, 2002).  The model is useful 
primarily as a sensitivity model to compare different alternatives. 
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Table 3.2.3.1-10.  Summary of downstream passage issues and current conditions by Project element. 

 
Project Element Downstream Passage Issue Current Conditions 
Timothy Lake Entrainment of resident fish into intake or 

outlet works. 
There are currently no screens on the intake.  The intake is 80 feet deep at full pool 
and the trash rack has 1 5/16 openings.  Tests conducted from 2000 to 2002 
indicate that entrained fish suffer a very high mortality rate passing through the 
Howell-Bunger valve.  Most of the fish entrained were kokanee.  Entrainment rate 
estimates for cutthroat ranged from .04 fish/hr to .09 fish/hr.  For kokanee, 
entrainment estimates ranged from .32 fish/hr to 1.97 fish/hr (Shibahara and 
Filbert, 2003) 

Lake Harriet Entrainment of resident fish into intake or 
outlet works. 

The trash rack on the intake has spacing that limits entrainment of larger adult 
fish.  Tests conducted from 2000 to 2002 suggest that entrainment rates of 
cutthroat trout are relatively low based on low overall capture rates combined with 
high recapture rates (Shibaraha and Filbert, 2003).  Entrainment could be higher 
than believed if there is extensive predation of young cutthroat by adult brown 
trout.   

Frog Lake  Entrainment of resident fish into intake or 
outlet works. 

There are currently no screens on the intake.  No information is available about 
entrainment of fish at the intake.   

North Fork Reservoir Migration delays  PIT tag, radio tag and acoustic tag studies all suggest that a significant percentage 
of downstream migrants (particularly Chinook) do not pass the dam. 

North Fork dam 
Downstream Migrant 
Collection System 

Bypass efficiency A significant number of downstream migrating Chinook are not successfully 
bypassed.  Some migrants pass through the turbines, some through the spillway, 
some enter the bypass and are apparently lost, and some do not pass the dam.  
Tests suggest that the bypass efficiencies for coho and steelhead are considerably 
higher than Chinook. 

North Fork Downstream 
Migrant Bypass System 

Migration delays 

Predation in fish ladder 

Injury at the separator 

Injury in the pipeline 

Bullock and Cramer (2003) report that the separator and bifurcation box both 
cause significant migration delays.  Also, there were a large number of fish that 
entered the bypass system but were unaccounted for at downstream locations.  
Their fate is unknown.   
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Project Element Downstream Passage Issue Current Conditions 
North Fork Turbines Injury and Mortality Gunsolus and Eicher (1970) report mortality rates of 28 percent for fish passing 

through the North Fork Turbines.  Test suggest that the number of Chinook smolts 
passing through the turbines is low when river flows are low, but may rise at 
higher river flows (Normandeau and Assoc., 2003) 

North Fork Spillway Injury and Mortality Spillway survival studies conducted in 2001 (Heisey et al., 2002) indicate that 
injury and mortality rates are relatively high for the North Fork Spillway (4 
percent to 20 percent).  The number of migrants passing through spill is unknown. 

Faraday Diversion dam 
Spillway 

 

Injury and Mortality No studies have been done to evaluate injury or mortality at the spillway.  Low 
mortality rates would be anticipated given the height and configuration of the 
spillway.   

Faraday Powerhouse Injury and Mortality No studies have been conducted to evaluate injury or mortality through the 
turbines.  Fish passing through the North Fork turbines or spillway can enter 
Faraday Lake and must exit through turbines. 

River Mill Powerhouse Injury and Mortality No studies have been conducted to evaluate injury or mortality through the 
turbines.  Usage of the interim fish bypass system at River Mill by downstream 
migrants is very limited (PGE, 1999) 

River Mill Spillway Injury and Mortality No studies have been done to evaluate injury or mortality at the spillway.   

 



 

 3-156 

The DM3 model was written in Visual Basic and provides a user interface 
that allows the user to investigate the effects of various passage efficiencies and 
component mortality rates on overall system survival for selected fish species.  
The model is a daily simulation model that routes water and fish through various 
flow routes in the system.  At each dam facility, flow is first apportioned to the 
bypass, then to the powerhouse and finally to the spillway.  The model 
incorporates user specified periodicity of fish passing through the Project.  The 
annual run is apportioned into biweekly time periods based on historic data.  
Within each two-week period, the model has the ability to adjust the number of 
smolts that approach the Project based on river flows.  The “flow response factor” 
employs an algorithm that weights the number of migrants passing the Project on a 
daily basis depending on the river flow.  A response factor of zero has an equal 
number of fish passing each day during a period as specified by the species 
periodicity.  For a response factor of 1, the number of fish passing through the 
Project on a given day in the period is approximately proportional to the river 
flow.  For higher response factors, the number of fish passing on a particular day 
would be even more sensitive to flow.   

 
The model uses daily flow records for the period 1909 to 2001.  

Incorporated into the model are mechanisms to alter the percentage of fish that 
pass via various routes as a function of river flow.  Thus when river flows are 
high, the model can simulate more fish passing over the spillway or through the 
turbines.  Along each potential route, the model utilizes user specified route 
specific mortality rates.  For instance, the spillway at North Fork dam can be 
modeled with a 10 percent mortality rate for all migrants passing through that 
route.   

 
The simulation model provides a number of output options.  Users can 

review summary information for the entire historic period of available river flows 
or an individual year.  Information can be displayed in both tabular and graphical 
formats.  The output can also be printed or saved to a file. 
 

The DM3 model was used to provide an index of system mortality under 
existing conditions for Chinook, coho, and steelhead.  Table 3.2.3.1-11 
summarizes the results of the modeling.  The model estimates that the average 
annual system mortality rates of downstream migrating Chinook, coho and 
steelhead under existing conditions for the North Fork Complex are 25, 5, and 3 
percent, respectively. 
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Table 3.2.3.1-11. Average, maximum and minimum annual mortality 
estimates based on DM3 model results for chinook, coho, and 
steelhead smolts. 

 
Annual Mortality Species Average Maximum Minimum 

Chinook 24.6 percent 31.7 percent 14.8 percent 
Coho 5.0 percent 8.5 percent 3.6 percent 
Steelhead 2.7 percent 7.4 percent 2.0 percent 
 

The input parameters used in the model as well as model results can be 
found in Appendix D.  The parameters are very similar to the ones presented in the 
February 11, 2003 DM3 microgroup meeting with the exception of a significantly 
higher estimated mortality for the existing North Fork bypass system and a 
significantly lower mortality rate for the River Mill spillway.  The higher bypass 
mortality estimate is based on the apparent differences in the radio tagging results 
for fish that enter the bypass system compared to PIT tagged fish that are counted 
at the separator.  The bypass was assigned a mortality of 10 percent for Chinook, 3 
percent for coho and 2 percent for steelhead based on a review of the data.  Lower 
mortality from the River Mill Spillway is anticipated after the completion of 
improvements in 2004.  It was assumed that the spillway improvements would 
limit spillway mortality to 10 percent.  The percentage of fish entering the turbines 
was based on the values selected at the microgroup meeting.  The fall 2003 tests 
(Karchesky et al, 2004) suggest that the entrainment of Chinook into the turbines 
may not be as high as believed based on the 2002 tests.  At this time, however, no 
modifications have been made these DM3 as selected by the microgroup.  At the 
microgroup meeting, the fish/flow route selection parameters were agreed upon 
for Chinook but not the other species.  Consequently, parameters were selected 
based on an interpretation of available data.   

 
Although PIT tag and radio tag data indicate that a certain percentage of the 

smolts do not pass the North Fork dam, these fish were not considered for this 
evaluation.  Some studies have suggested that 30 percent of Chinook (Timko et al, 
2001) and 20 percent of coho (Karchesky et al., 2004) do not pass the North Fork 
dam.  It is unknown whether they do not pass because they cannot find an outlet, 
whether they do not attempt to migrate, or whether they are weakened or die as a 
result of handling and tagging.  Should some alternatives affect the number of 
smolts that pass the dam, this analysis will not account for those differences.   

 
The DM3 model (Figure 3.2.3.1-13) suggests that turbine passage at North 

Fork constitutes the greatest source of system mortality for Chinook (7.7 percent) 
followed closely by the North Fork bypass system (7.0 percent).  This conclusion 
is driven by the limited data that suggests that smolts are attracted to the turbines 
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as river flows rise above about 3,000 cfs and the assignment of a relatively high 
mortality for Chinook that enter the bypass system.  A relatively high mortality is 
also associated with turbine passage at Faraday (5.9 percent).  This conclusion is 
also partially driven by the high turbine passage assumed for North Fork dam. 

 

 
 
Figure 3.2.3.1-13.  DM3 model output for existing conditions, Chinook smolts.   
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3.2.3.2  Environmental Effects  
 

The provision of instream flows of sufficient magnitude, timing and duration are a 
necessary component of properly functioning conditions (PFC) for anadromous 
salmonids (NMFS, 1996b).  Instream flows are also important for sustaining other 
important aquatic fauna and flora including resident fish species, aquatic invertebrates, 
amphibians, aquatic macrophytes (e.g.  cold water corydalis), and riparian plant 
communities that are included in the USFS Aquatic Conservation Strategy (ACS).  The 
ACS objectives are targeted toward improvements in aquatic ecosystem function, where 
ecological conditions are maintained or restored to conditions that provide functions that 
pattern more closely historical conditions.  The objectives do not stipulate that historical 
conditions need to be attained, only that progress toward historical conditions be made, 
which should improve ecosystem function.   
 

PGE worked with members of the Fish and Aquatics Workgroup on a number of 
instream flow studies designed to identify and develop flows to enhance three specific 
flow/habitat functions relative to fish and fish habitat: 

 
• Flows that provide physical habitat;  
• Flows that serve to maintain fluvial geomorphological processes that form riverine 

habitat; and   
• The rate of change in managed flow releases (ramping rate).   

 
The Proposed Action incorporates all fisheries resource conservation 

recommendations made by the agencies during the CCP.  In addition, the Proposed 
Action provides for the support of a Fish Committee to coordinate implementation of fish 
resource license conditions throughout the life of the new license and to facilitate 
consultation between PGE, the agencies, and Tribes.  Ongoing support of the Fish 
Committee would ensure that license conditions relative to fish and aquatic resources are 
met and that any new issues that arise during the course of the new license are addressed.   

 
Staff assessed the No-Action and the Proposed Action alternatives in the context 

of the flow requirements, and ACS goals for all reaches, and in particular several key 
reaches of importance to the resource agencies.  Key reaches include Reach 1B of the 
Oak Grove Fork downstream of Timothy Lake and Reach 1F and 1G of the Oak Grove 
Fork downstream of Lake Harriet.  Reach 1B downstream of Timothy Lake supports a 
cutthroat trout population but experiences only a 10-cfs minimum instream flow release 
from Timothy dam.  Reaches 1F and 1G represent stream segments for which there are 
no current instream flow requirements below Lake Harriet dam (the reach receives some 
accretion and tributary flow) and yet the lower portion of the reach is used by 
anadromous salmonids.  Substantial habitat (both main-channel and side-channel) gains 
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could result in these reaches under various additional instream flows from upstream 
releases, adding significantly to the value of these areas for critical life stages of listed 
salmonids from all three flow perspectives.  The existing instream flow releases and 
ramping rate requirements are summarized in Table A-2 for each of the affected reaches 
of the Clackamas Project.  A comparison of the instream flow releases under the No-
Action and the Proposed Action alternatives is presented in Table A-3. 
 
3.2.3.2.1 Proposed Action 

 
The following section describes the potential effects of implementation of the 

Proposed Action on aquatic habitat conditions (watershed processes, physical habitat 
elements, and instream flows), benthic invertebrates, water quality, upstream passage and 
downstream passage within the Project area of the Clackamas River and Oak Grove Fork 
of the Clackamas River. 

 
Aquatic Habitat Conditions 

 
Timothy Lake and Upper Oak Grove Fork Tributaries (Reach 1A) 

 
Watershed Processes 
 
Changes in facilities and operations implemented under the Proposed Action 

would not alter the current conditions of watershed processes in the Oak Grove Fork 
basin upstream of Timothy dam. 

  
Physical Habitat Elements 
 
Under the Proposed Action, PGE would install approximately 3 aggregates of 10-

15 logs each in Dinger Creek, and install weirs to disrupt spawning kokanee and brook 
trout in tributaries to Timothy Lake.  These measures would benefit cutthroat trout by 
reducing competition for habitat.  These changes implemented under the Proposed Action 
would improve current conditions of physical habitat elements in the Oak Grove Fork 
basin upstream of Timothy dam for cutthroat trout.  PGE would also establish and 
implement a blue green algae monitoring program to establish the effectiveness of  blue-
green algae blooms as an indicator of toxic conditions; characterize the link, if any, 
between Project operations and bloom formation, and identify linkages between algal 
conditions, taste and odor problems, and potential toxicity.
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Instream Flows 
 
Changes in facilities and operations implemented under the Proposed Action 

would not alter instream flows in the Oak Grove Fork basin upstream of Timothy dam.  
Therefore, there were no instream flow studies completed for this reach (Table 3.2.3.2-1).   
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Table 3.2.3.2-1. Summary of existing and proposed instream flow release and ramping rate requirements for the 
Clackamas River Hydroelectric Project (PGE, 1999; Wamser, 2000; USFS, 1996a, b). 

 
Project 
Development 

Segment  Instream Flow Requirements Ramping Rate Requirements Conditions under the 
Proposed Action 

Oak Grove Fork 
Reach 1A 

Above 
Timothy Lake 

None – tributaries to Timothy Lake are 
unregulated  

None – tributaries to Timothy Lake 
are unregulated 

None – tributaries to Timothy 
Lake are unregulated 

Oak Grove Fork 
Reach 1B 

Below 
Timothy Lake 
to Stone Creek 
Diversion dam 

Yes1 - 10 cfs minimum instream flow as 
required by State Hydropower License.   

Yes - the maximum ramping rate 
allowable under the existing license is 
0.33 foot per hour stage change, as 
measured at the USGS Government 
Camp gage below Timothy Lake dam. 

Seasonally adjusted minimum 
and maximum instream flows 
ranging from 30 cfs to inflow 
+ 300 cfs.  Ramping rates 
would not exceed 0.2 ft (2.4 
inches) per hour stage change. 

Oak Grove Fork 
Reaches 1C-1E 

Stone Creek 
Diversion dam 
to Lake Harriet  

PGE: 10 cfs minimum instream flow 
must be provided to the Stone Creek 
Diversion dam; EWEB responsible for 
instream flows below the dam.   
EWEB: minimum instream flow release 
below the diversion dam of 30 cfs from 
November through June and 40 cfs from 
July through October; license also 
requires that at least 90 percent of 
assumed accretion flow be maintained in 
the reach as measured at the Stone Creek 
Powerhouse.   

PGE: The maximum ramping rate 
allowable under the existing license is 
0.33 foot per hour stage change, as 
measured at the gage below Timothy 
Lake dam. 
EWEB: does not operate Stone Creek 
Project as peaking operation.   

Regulated by EWEB.  Flows 
as influenced by license 
conditions listed for Timothy 
to Stone Creek Diversion 

Oak Grove Fork 
Reaches 1F-1G 

Lake Harriet to 
confluence 
with 
Clackamas 
River  

None - no instream flow requirements 
for the 5.1-mile reach of the Oak Grove 
Fork below Harriet dam to its 
confluence with the Clackamas River.   

None – the reach is a bypass segment 
and is not subjected to peaking 
operations.   

Release agreed-upon 
minimum base flows 
throughout the year, 
combined with higher flow 
releases during winter floods 
and spring runoff events, 
using water withdrawn 
through the Harriet Lake 
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Table 3.2.3.2-1. Summary of existing and proposed instream flow release and ramping rate requirements for the 
Clackamas River Hydroelectric Project (PGE, 1999; Wamser, 2000; USFS, 1996a, b). 

 
Project 
Development 

Segment  Instream Flow Requirements Ramping Rate Requirements Conditions under the 
Proposed Action 
intake and tunnel to a new 
pipeline terminating at the 
river’s edge.  Base flow 
releases vary depending on 
classification as dry, normal, 
or wet year:  Between January 
1-March 31, pass all flow 
>1,300 for ~10 hours, then 
resume 600 cfs diversion, for 
first 4 events of year 
separated by ≥5 days apart.  
Release flows that simulate 
snowmelt runoff beginning 
anytime between April 20 and 
May 15, followed by ramping 
down to base at 10 cfs/day.  
Fall pulse flows would be 
considered if members of Fish 
Committee provide 
information that shows the 
need for such flows 

Oak Grove Fork 
Reach 2A 

Clackamas 
River from 
mouth of Oak 
Grove Fork 
downstream to 
Oak Grove 
Powerhouse 

None - no instream flow requirements 
for this reach; stream flows within this 
reach are influenced by Project 
operations as a result of the diversion of 
up to 585 cfs from the Oak Grove Fork 
to the Oak Grove Powerhouse.   

None – only time this reach 
experiences rapid flow changes is in 
response to natural flows, Project 
outages or scheduled maintenance 
activities.   

Flows as influenced by lower 
Oak Grove Fork flow regime 
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Table 3.2.3.2-1. Summary of existing and proposed instream flow release and ramping rate requirements for the 
Clackamas River Hydroelectric Project (PGE, 1999; Wamser, 2000; USFS, 1996a, b). 

 
Project 
Development 

Segment  Instream Flow Requirements Ramping Rate Requirements Conditions under the 
Proposed Action 

Clackamas 
River Reach 2B  

Clackamas 
River from 
Oak Grove 
Powerhouse to 
North Fork 
dam  

None - no instream flow requirements 
for this approximately 14-mile-long 
reach; stream flows influenced by 
peaking operations from Oak Grove 
Powerhouse  

None – turbine operations limit 
upramping rate to 64 cfs per 5 
minutes; no downramping rate; daily 
flow fluctuations within the reach 
commonly ± 250 cfs   

Maximum discharge of 740 
cfs. 
Maximum upramping rate of 
0.4 ft/hr year round except 
during spinning reserve call 
events. 
Maximum downramping rate 
of 0.3 ft/hr or 0.17 ft/hr if 
flow is < 1,200 cfs February 1 
through September 30.  
Complete two juvenile 
salmonid stranding studies; 
modify October rate to 0.17 
ft/hr if necessary depending 
on results. 

Clackamas 
River Reach 2C 

Clackamas 
River from 
North Fork 
dam to Faraday 
Diversion dam 

None – no instream flow requirements 
within this 0.25-mile reach; only small 
portion of reach exhibits riverine 
characteristics, remaining section 
influenced by Faraday Diversion dam. 

None – Project operates in a peaking 
mode by fluctuating reservoir levels 
by about 1 foot on a daily basis; 
resulting daily flow fluctuations can 
be more than 3,000 cfs.   

Maintain year round water 
levels as follows: 526.0 ft 
maximum, 521.0 ft normal 
minimum, 516.0 ft extreme 
minimum 

Clackamas 
River Reach 2D 

Clackamas 
River from 
Faraday 
Diversion dam 
to Faraday 
Powerhouse 
Tailrace 

Yes - minimum instream flow releases 
of from 50 – 90 cfs are required under 
Article 29 of existing FERC license; 
PGE generally maintains a minimum 
flow of 120 cfs, which includes 43 cfs 
from the fish ladder as well as 
supplemental attraction flow released 
from the Faraday Diversion dam.  

None – the reach is a bypass segment 
and is not subjected to peaking 
operations 

Maintain year round base 
flow of 270 cfs.  Baseflow 
may be reduced after 2013 if 
spillway entrainment reduced 
by at least 50 percent by 
spillway exclusion net at 
spills up to 4,000 cfs.  NOTE 
– State Instream water right 
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Table 3.2.3.2-1. Summary of existing and proposed instream flow release and ramping rate requirements for the 
Clackamas River Hydroelectric Project (PGE, 1999; Wamser, 2000; USFS, 1996a, b). 

 
Project 
Development 

Segment  Instream Flow Requirements Ramping Rate Requirements Conditions under the 
Proposed Action 

Following spill events at North Fork 
dam, PGE voluntarily maintains the 
amount of flow passing Faraday 
Diversion dam for a period of 3 days 
post-spill as a 50:50 split in flow 
between Faraday Canal and the Faraday 
Diversion dam.  This action is designed 
to facilitate downstream transport of fish 
that entered the reach during spill. 

with varying minimum flows 
below Faraday corresponding 
to July 1-Sept 15 of 400 cfs, 
and Sept 16-June 30 of 640 
cfs.  Provide pulsed flow 
releases from April to October 
between 120-480 cfs 
(frequency and duration of 
pulsed flows vary 

Clackamas 
River Reach 2E 

Clackamas 
River from 
Faraday 
Powerhouse 
Tailrace to 
River Mill dam 

None – no instream flow requirements 
within this short segment; tailrace 
adjoins directly to Estacada Lake; reach 
receives the 120 cfs released from 
Faraday Diversion dam as well as 
powerhouse releases.   

None – Project can operate over a 
range of 0 to 4,800 cfs  

Maintain Estacada Lake 
levels as follows: 389.0 ft 
maximum, 387.0 ft normal 
minimum (flashboards up), 
and 384.5 ft extreme 
minimum (flashboards down).  
Limit lake level fluctuations 
to 2.0 ft during periods when 
winter steelhead and coho 
redds are present 

Clackamas 
River Reach 2F 

Clackamas 
River below 
River Mill dam  

None - PGE voluntarily provides a 
minimum release of 300 cfs and at most 
times 500 cfs below the dam; the release 
is to ensure an adequate supply of water 
for pumps at the Clackamas River 
Hatchery and to meet requirements of 
downstream water providers.   

None – prior to 1999, for downstream 
safety considerations PGE volitionally 
operated with a maximum ramping 
rate of 360 cfs per 10 minutes.   

Operate the Project in an 
inflow-matching mode to 
provide flow releases below 
River Mill dam that equal 
inflow.  During maintenance 
activities, maintain minimum 
flow of 500 cfs or inflow, 
whichever is less.  Flow 
adjustments not to exceed 50 
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Table 3.2.3.2-1. Summary of existing and proposed instream flow release and ramping rate requirements for the 
Clackamas River Hydroelectric Project (PGE, 1999; Wamser, 2000; USFS, 1996a, b). 

 
Project 
Development 

Segment  Instream Flow Requirements Ramping Rate Requirements Conditions under the 
Proposed Action 
cfs per hour.  Ramping 
prohibited.  Manage flows as 
described in Table 3 of the 
Environmental Assessment 
accompanying the River Mill 
license amendment 

1Also required by the Project’s existing FERC license. 
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Upper Oak Grove Fork from Timothy Dam to Harriet Dam (Reaches 1B to 1E) 
 
Watershed Processes  
 
Under the Proposed Action, LWD and sediment from the Upper Oak Grove Fork 

would continue to be intercepted by Timothy Lake.  McBain and Trush (2004b) estimate 
that historically little sediment and LWD was transported into Reach 1B from the 
watershed above Timothy dam.  As a result, continued interruption of sediment and wood 
transport would not be expected to result in channel morphologic changes from current 
conditions in Reaches 1B, 1C and 1D. 

 
Physical Habitat Elements 
 
Implementation of the Proposed Action would slightly alter physical habitat in 

Reaches 1B, 1C and 1D.  Water depth in both pools and riffles would increase in Reach 
1B as a result of the greater wetted area associated with increased baseflows released 
from Timothy dam.  As part of the Proposed Action PGE also proposes to install 
approximately 225 boulders and incorporate LWD to the extent possible in Reach 1B 
between Timothy dam and Hammer Springs to increase pool depth at flows less than or 
equal to 60 cfs.  Installation of boulders along the channel edges would increase the 
hydraulic roughness along channel edges, and reduce the flow width at low flow, thereby 
increasing the water depth.  This measure would improve habitat for cutthroat trout, 
especially during low flows when deeper habitats are sparse. 

 
Flow diversions at EWEB’s Stone Creek diversion dam would continue under the 

Proposed Action.  Increased baseflows released from Timothy dam would not necessarily 
result in increased flows within Reach 1C.  Large woody debris loading and pool 
frequency in Reaches 1C and 1D would be the same as for current conditions. 

 
Instream Flows 
 
Table 3.2.3.2-2 describes the flow releases that PGE would provide below 

Timothy dam under the Proposed Action.  These releases would be made by a 
combination of the Howell-Bunger valve, the hydro turbine in the dam outlet works, and 
the spillway gates at the crest of Timothy dam.   
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Table 3.2.3.2-2.  Timothy dam Flow Releases under the Proposed Action 
 

Flow Release, cfs 
Date 

Minimum Maximum 
Notes 

Memorial Day through 
Labor Day Inflow + 70  

Day after Labor Day 
through Sept 30 Inflow + 100  

Oct.  1 through Oct 31 Inflow + 150  

Nov.  1 through Nov 30 

60 cfs or inflow, 
whichever is less 

Dec.  1 through Feb.  
28/29 

30 cfs or inflow, 
whichever is less 

Inflow +300 
Limit of three large 
scale flow events 
during this period 

Mar.  1 through day before 
Memorial Day 

40 cfs or inflow, 
whichever is less Inflow +100  

 
The Proposed Action would increase the minimum instream flow release below 

Timothy Lake dam from the existing condition of 10 cfs, to 30 cfs (or inflow) during the 
period December 1 through February 28/29, 40 cfs or inflow from March 1 through 
Memorial Day, and 60 cfs or inflow from Memorial Day through November 30.  
Maximum flow releases computed as “inflow + x cfs” vary by specific dates as noted in 
Table 3.2.3.2-2 and range from inflow + 70 cfs from Memorial Day to Labor Day, to 
inflow + 300 cfs from November 1 though February 28/29.  The flow releases target the 
reach of the Oak Grove Fork extending from just below Timothy dam downstream to the 
Stone Creek Diversion dam.   

 
Studies to evaluate flow-habitat relationships in this reach have included habitat 

mapping (Framatome ANP DE&S, 2002b), hydrologic and operational analysis 
(Wamser, 2001), comparisons of channel cross-sectional geometry under different flows 
(McBain and Trush, 2003), and supplemental cross-sectional measurements at six target 
flows that included a cell-based habitat analysis (Doughty and Blum, 2004; EES, 2004).  
A PHABSIM study (CES, 1984) conducted as part of licensing activities for the Stone 
Creek Project provided additional information relative to habitat-flow relationships in the 
5.4-mile segment of stream from the Stone Creek Diversion dam to the Stone Creek 
Powerhouse. 

 
All of the minimum flow releases in the Proposed Action would provide more 

cutthroat trout habitat in this reach than would exist under current minimum flow 
conditions.  Results of channel geometry measurements within this segment computed 
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over a range of flows from 30 to 300 cfs indicated that gains in wetted perimeter ranged 
from 11.4 to 34.7 feet depending on cross-section location (McBain and Trush, 2003a), 
an increase of about 22 percent to 37 percent more adult habitat and from 6 percent to 28 
percent more juvenile habitat over current conditions.  Although the early channel 
geometry measurements were not taken at a 10-cfs release flow, the regression equation 
derived from the other flows indicated that a gain of about 9 ft (averaged between several 
transects) in wetted perimeter would occur in the upper reach with changes in flows from 
10 to 30 cfs.  Results of the most recent studies (EES, 2004; Doughty and Blum, 2004) 
under six flow conditions ranging from 10 to 225 cfs predict that wetted perimeter 
changed an average of 21.9 ft (based on the eight transects).  The cell-based habitat 
analysis indicated that adult and juvenile cutthroat trout habitats would peak with release 
flows of around 175 cfs and 75 cfs, respectively.  The flow range of 30 to 60 cfs as 
proposed under the Proposed Action would provide an average increase in wetted 
perimeter ranging from 6.7 to about (interpolated) 12 ft over that which would occur 
under the current conditions. 

 
In consideration of the influence of flow accretion, Doughty and Blum (2004) 

provided a comparison of adult and juvenile rearing habitat that would be provided under 
different release flows both above and below Hammer Springs, one of the more 
prominent springs located in the upper portion of the reach.  Based on the results of this 
analysis the Proposed Action would result in a 7 percent-180 percent increase in adult 
and juvenile cutthroat habitat above and below Hammer Springs.  A detailed discussion 
of this analysis is included in Appendix E.   

 
The computed average usable widths (based on binary HSI curves) for cutthroat 

trout adult and juvenile rearing provided under the No-Action release flow of 10 cfs were 
5.40 ft (range 0.00 to 12.45 ft) and 11.47 ft (range 1.05 to 30.10 ft) respectively.  These 
average widths represent about 33 percent of the maximum overall average usable width 
for adult cutthroat trout, and about 62 percent of the maximum overall average usable 
width for juveniles.  The release of 30 cfs would provide about 55 percent of the 
maximum overall average usable width for cutthroat trout adult habitat, and 68 percent of 
the maximum overall average for juvenile habitat; releases of 60 cfs would provide about 
70 percent and 90 percent of the maxima for adult and juvenile cutthroat trout habitat.  
Based on overall averages, the Proposed Action flow releases would thus provide from 
about 22 percent to 37 percent more adult habitat and from 6 percent to 28 percent more 
juvenile habitat than the No-Action alternative (See Appendix E) (Figure 3.2.3.2-1).   
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Figure 3.2.3.2-1.  Wetted perimeter length and mean length at eight transects 
located in reach 1B of the Oak Grove Fork of the Clackamas River 
(Source: EES, 2004). 

 

 
 
Under the Proposed Action, PGE would also seasonally regulate the magnitude of 

release flows from Timothy dam as a means to prevent the spiking of flows that currently 
occur shortly after Labor Day each year when reservoir drawdown begins.  PGE would 
control ramping rates (both downramping and upramping) below Timothy Lake as 
measured at the USGS Government Camp gage, as follows:  

• decreases in stream stage (downramping) at the USGS gage would not 
exceed 0.2 ft during any one hour period year-round;  

• increases in stage (upramping) would not exceed 0.2 ft per hour except 
during days with inflow events that result in average daily inflows to 
Timothy Lake exceeding 600 cfs.   

• Flows that must be passed through the tainter (spillway) gates because 
flows are above the capacity of the Howell-Bunger valve would not be 
subject to ramp rate restrictions.   

 
For comparison, natural rates of increasing and decreasing river stage in this area 

have ranged as high as 0.18 feet per hour for increasing stage, and as high as 0.05 feet per 
hour for decreasing stage (McBain and Trush, 2003a; Gomez and Sullivan, 2001).  An 
analysis of regulated flow conditions revealed that there have been a few instances where 
ramping rates have been much higher than the current operating guidelines.  Worst-case 
conditions (based on period of record) apparently occurred in 1986 when ascending stage 
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change was 0.7 feet per hour (230 cfs per hour) and decreasing stage was 0.72 feet per 
hour (336 cfs per hour; McBain and Trush as modified from Gomez and Sullivan, 2001). 

 
Ramping rates under the No-Action alternative are restricted to no more than 0.33 

feet per hour.  However, daily fluctuations can be quite high, particularly in the fall 
during drawdown, and in the late spring during “rain-on-snow” events.  EES (2003) 
evaluated the effects of a 0.33 ft/hr upramping rate on cutthroat trout habitat.  Stage was 
determined to increase between approximately 0.32 ft and 0.90 ft depending on transect 
geometry, with rates of change in stage varying within the reach between 0.14 ft/hr to 
0.38 ft/hr.  No studies were conducted regarding effects of downramping.  Wetted 
perimeter data for most transects measured indicate a critical flow rate below 10 cfs.  The 
State of Washington, based on the review of Hunter (1992), currently recommends 
biologically protective downramping rates of 1 to 2 inches (0.08 to 0.17 feet) per hour 
depending on time of year and life stages present; the more restrictive 1 inch per hour 
pertains to periods under which anadromous salmonid fry may be present.  In a review of 
ramping rate limits proposed for Timothy dam, Carson (2003) determined that a 1 in/hr 
ramping rate would not significantly affect total generation at the Oak Grove 
Powerhouse, or flows delivered to the Three Lynx Creek confluence.  Principal effects 
were determined to be “reduced flexibility in responding to changes in streamflow and 
runoff, delays of 4 to 10 hours in making large flow changes, and a significant reduction 
in the availability of Oak Grove generation during power system emergencies.”  This 
analysis however, included restrictions on both up-ramping and down-ramping and was 
therefore more restrictive than would be needed if just down-ramping is considered.  The 
ramping rates proposed under the Proposed Action (0.2 ft; 2.4 inch per hour) are more 
protective than those under the No-Action alternative (0.33 ft per hour; 3.9 inch per 
hour).   
 
Lower Oak Grove Fork downstream of Lake Harriet dam (Reaches 1F and 1G) 

 
Watershed Processes 
 
Bedload delivered to the river between Timothy dam and Lake Harriet would 

continue to be intercepted by Lake Harriet.  The Proposed Action would augment 
approximately 2,200-3,000 tons of gravel during the first three years of the license in 
Reach 1G downstream of the barrier falls to increase spawning habitat.  This would be 
followed by 50-80 tons/yr additions in subsequent years.  The goal of the gravel 
supplementation program is to provide increased spawning habitat.  Placement would be 
directed at areas with suitable depth and velocity for spawning and conducted in 
conjunction with placement of holding structures.  The amount of improvement that 
would occur under this program cannot be quantified at this time, but would be as part of 
future monitoring efforts.   
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Some of the LWD delivered to Lake Harriet would continue to be trapped in the 
reservoir.  PGE would transport all woody debris captured in Lake Harriet around the 
dam and deposit it downstream, which represents an improvement over existing 
conditions.  However, in the past, PGE voluntarily made LWD removed at the dam 
available for habitat enhancements (Horning, 2004).  The Proposed Action should result 
in a net improvement in available habitat complexity downstream of Lake Harriet 
compared to current conditions. 

 
Physical Habitat Elements 
 
The gravel augmentation program implemented under the Proposed Action would 

increase the availability of spawning gravel in Reach 1G.  There may be an overall 
increase in LWD frequency under the Proposed Action downstream of Harriet dam, 
which could improve fish habitat conditions and gravel storage.  Based on information 
developed by McBain and Trush (2004a), increasing minimum flows to around 65 cfs 
would maintain the year round connectivity of approximately 8 additional side channels 
representing an additional length of 2,300 feet as compared to current conditions.   

 
Instream Flows 
 
There are currently no instream flow requirements for these reaches.  Thus, the 

greatest effect of the Project on this reach has been reduced baseflows, in particular, 
within the anadromous salmonid reach,  beginning at the Barrier Falls (a complete barrier 
to upstream migration) and extending to the Clackamas River (a total of 23,400 ft of 
mainstem channel).  The stakeholders identified the following anadromous resident 
salmonid species and life stages for habitat analysis in the Lower Oak Grove Fork are: 

 
• Coho salmon: spawning, incubation, emergent fry, and 1+ rearing, 
• Spring-run Chinook salmon: spawning, incubation, emergent fry, and juvenile 

rearing, 
• Winter-run steelhead: spawning, incubation, emergent fry, 1+ rearing, 2+ rearing (and 

older). 
• Cutthroat trout: spawning, incubation, emergent fry, rearing. 
 

In addition to the effect of mainstem flows on these species, stakeholders were 
interested in flows that would connect and provide important rearing and spawning 
habitats in a number of side channels located below the barrier falls.   

  
The flow releases downstream of Lake Harriet dam under the Proposed Action 

would increase and enhance fish and aquatic habitats within the main-channel of the Oak 
Grove Fork and provide some flow into 11 of the 26 side channels identified within this 
reach.  From April 1 through September 30 the specific release flows are defined by 
water year type (Wet, Normal, Dry) classified by the forecasted April 1 to September 30 
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inflows to Lake Harriet (see Settlement Agreement Project Operating Plan, PGE, 2006, 
and Table 3.2.3.2-3).  Releases of 100 and 70 cfs would nominally and periodically wet 
approximately 4,438 feet of side channel habitats in the 11 channels that would receive 
some flow (McBain and Trush, 2003a).  Given preliminary accretion estimates (11 to 22 
cfs) provided by CES (1996), the above release flows would likely translate into instream 
flows in the lower segments of the stream (i.e.  Reach 1G) that are from 10 to 20 cfs 
higher than the release flow; (e.g. 80 cfs release translates into from about 90 to 100 cfs 
in Reach 1G).  Our analysis of habitat:flow relationships considered this accretion but we 
completed our assessment based on direct comparisons to the various species and life 
stage habitat:flow relationships.   
 
Table 3.2.3.2-3.  Harriet dam Flow Releases Proposed Under the Proposed Action 

 
Base Flow Release, cfs 

Date 
Wet Year Normal Year Dry Year 

April 1 to June 15 100 90 80 

June 16 to August 31 100 90 80 

Sept.  1 to Sept.  30 100 90 80 

Oct.  1 to Oct.  15 100 100 100 

Oct.  16 to Dec.  15 80 80 80 

Dec.  16 to March 31 70 70 70 

 
Because of the biological significance of this reach, the Flow – Geomorphology 

Subgroup (FG-subgroup) of the Fish & Aquatics Workgroup and PGE spent substantial 
effort in identifying and considerable resources in collecting information and data needs 
from which to derive flow recommendations that would be based on “best available 
science.” Three separate but related instream flow methods were used to assess flow 
needs for this reach including a traditional one-dimensional (1-D) Physical Habitat 
Simulation (PHABSIM) study, (CES and Caldwell Associates, 1996b), a two-
dimensional PHABSIM analysis (applied in two selected reaches; Addley et al., 2003), 
and an “Expert Habitat Mapping” (EHM) approach (applied in the same areas as the 2-D 
modeling; McBain and Trush, 2004).  Appendix E contains a more detailed description of 
each method and associated results.  In addition, Huntington and Cramer (2003) 
completed an abbreviated Indicators of Hydrologic Alteration (IHA) (Richter et al., 1996) 
analysis using streamflow data available for the unregulated Oak Grove Fork above 
Harriet dam (USGS Gauge 14209000; water years 1910-55).  The three methods resulted 
in the development of up to six different species -specific habitat-flow response curves, 
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depending on life stage considered (See Appendix E).  The Micro-Group selected three 
curve sets they considered would most accurately represent habitat flow relationships for 
a given species and lifestage.  These included: 

 
• Anadromous spawning habitat – 2-D Adjusted binary curve (Figure 3.2.3.2-2; occurs 

September through June) 
• Steelhead 2+ Rearing – Weighted EHM curve (Figure 3.2.3.2-3; occurs year-round) 
• Coho 1+ Rearing – Weighted EHM curve (Figure 3.2.3.2-4; mainstem but with 

special emphasis on side-channels, and occurs year-round)  
 
These curve sets were intended for evaluating mainstem flows only; a separate 

flow-habitat relationship was developed for side-channels.  For comparative purposes, 
We normalized the habitat-flow curves for each species and life stage to allow 
comparison of like-habitat unit types by calculating the percentage of maximum habitats 
produced for each curve set over the range of modeled flows.  Normalized habitat values 
were replotted as Percentage of Maximum Habitat versus Flow.  Flows and habitat 
amounts at 5 or 10 percent increments of maximum habitat were then calculated by linear 
interpolation (Tables 3.2.3.2-4, 3.2.3.2-5, and 3.2.3.2-6) to compare flow values at given 
percentages of maximum habitat.  For comparative purposes, we computed the 
percentages of maximum habitats by life stage and species based on the three habitat-
flow relationships selected by the Micro-Group (spawning – 2-D Adjusted Binary; 2+ 
steelhead – Weighted EHM; 1+ coho – Weighted EHM; Table 3.2.3.2-7) for the 
Proposed Action.   
 
Spawning Habitat 

 
Overall, the three different methods resulted in estimated maximum anadromous 

spawning habitat availability occurring over a range of flows between 97 cfs (Weighted 
EHM) and 180 cfs (2D-PHABSIM, and 2D - reduced 40 percent; Table 3.2.3.2-7).  The 
percent of maximum habitat available at different flows using the different methods is 
highly variable at flows less than about 90 cfs and at flows greater than about 150 cfs.  At 
90 cfs the different methods provide a range of estimated habitats that are from about 72 
(EHM) to 93 (1D-PHABSIM) percent of maximum spawning habitat.  At 150 cfs, the 
methods range between about 83 (1D-PHABSIM) to 98 (2D-adjusted, 2D-PHABSIM, 
EHM) percent of maximum habitat.  Visual inspection suggests that agreement among 
the curves (in terms of shape) is highest between about 100 and 150 cfs and would 
achieve about 83 percent or more of maximum habitat.   

 
 
 



 

  

Figure 3.2.3.2-2. Recommended anadromous salmonid spawning habitat availability curve for the lower Oak 
Grove Fork (Reach 1G). 

 



  

Figure 3.2.3.2-3.  Recommended 2+ steelhead rearing habitat availability curve for the lower Oak Grove Fork (Reach 
1G).  



 

  

Figure 3.2.3.2-4. Recommended 1+ coho rearing mainstem habitat availability curve for the lower Oak Grove Fork 
(Reach 1G).  

 



 

 3-178 

 
Table 3.2.3.2-4. Flow and habitat at different percentages of maximum habitat derived from the four 

methods used to develop instream flow recommendations for coho salmon age 1+ in the mainstem 
Lower Oak Grove Fork. 

Micro-Group 
Recommended 
Weighted EHM  EHM 2D - Binary 1D – Binary 2D - Beecher Crit 2D - Binary, No OverlapPercent of 

Max 
Habitat 

Flow
(cfs) 

Habitat (ft2 
per 1,000 ft) 

Flow 
(cfs) 

Habitat (ft2

per 1,000 ft)
Flow 
(cfs)

Habitat (ft2

per 1,000 ft)
Flow 
(cfs)

Habitat (ft2 
per 1,000 ft) 

Flow 
(cfs) 

Habitat (ft2 
per 1,000 ft)

Flow 
(cfs) 

Habitat (ft2 per 
1,000 ft) 

100 26 7,042 0 5,475 20 15,728 30 3,215 0 2,859 0 8,925 
90 34 6,338 31 4,927 48 14,155 24 2,893 4 2,573 12 8,032 
80 42 5,633 39 4,380 60 12,582 19 2,572 8 2,287 18 7,140 
70 49 4,929 46 3,832 81 11,009 15 2,250 14 2,001 26 6,247 
60 57 4,225 54 3,285 136 9,437 13 1,929 20 1,715 36 5,355 
50 65 3,521 61 2,737 N/A N/A 11 1,607 91 1,429 57 4,462 
40 75 2,817 69 2,190 N/A N/A 9 1,286 N/A N/A 119 3,570 
30 92 2,113 N/A N/A N/A N/A 7 964 N/A N/A N/A N/A 
20 N/A N/A N/A N/A N/A N/A 5 643 N/A N/A N/A N/A 
10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
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Table 3.2.3.2-5.   Flow and habitat at different percentages of maximum habitat 
derived from the four methods used to develop instream flow 
recommendations for age 2+ steelhead in the Lower Oak Grove Fork. 

Micro-Group 
Recommended 
Weighted EHM EHM 2D - Binary 1D – Binary 

Percent of Max 
Habitat 

Flow 
(cfs) 

Habitat (ft2

per 1,000 
ft) 

Flow 
(cfs) 

Habitat 
(ft2 per 
1,000 ft) Flow (cfs) 

Habitat 
(ft2 per 
1,000 ft) Flow (cfs)

Habitat 
(ft2 per 
1,000 ft) 

100 97 10,519 125 8,581 80 9,312 150 1,901 
95 91 9,993 87 8,152 56 8,847 99 1,806 
90 84 9,467 77 7,723 47 8,381 95 1,711 
85 78 8,941 69 7,294 39 7,915 92 1,616 
80 71 8,415 61 6,864 36 7,450 84 1,521 
75 63 7,889 54 6,435 32 6,984 75 1,425 
70 54 7,363 46 6,006 29 6,519 69 1,330 
60 35 6,311 32 5,148 22 5,587 60 1,140 
50 22 5,260 22 4,290 16 4,656 53 950 
40 14 4,208 16 3,432 11 3,725 46 760 
30 6 3,156 10 2,574 6 2,794 38 570 
20 N/A N/A 4 1,716 0 1,862 32 380 
10 N/A N/A N/A N/A N/A N/A 23 190 
0 N/A N/A N/A N/A N/A N/A 5 0 

 



 

 3-180 

 
Table 3.2.3.2-6. Flow and habitat at different percentages of maximum habitat derived from the four methods used 

to develop instream flow recommendations for anadromous salmon spawning in the mainstem Lower Oak 
Grove Fork. 

Micro-Group 
Recommended     
2D - Adjusted 

Binary EHM Weighted EHM 2D - Binary 1D - Binary 2D - Reduced 40 percent
Percent of Max 

Habitat 
Flow 
(cfs) 

Habitat (ft2 
per 1,000 ft) 

Flow 
(cfs) 

Habitat (ft2

per 1,000 ft)
Flow 
(cfs)

Habitat (ft2

per 1,000 ft)
Flow 
(cfs)

Habitat (ft2 
per 1,000 ft) 

Flow 
(cfs) 

Habitat (ft2 
per 1,000 ft)

Flow 
(cfs) 

Habitat (ft2 per 
1,000 ft) 

100 162 688 160 653 97 450 180 1,148 100 907 180 689 
90 109 619 115 587 93 405 109 1,033 48 817 109 620 
80 92 550 94 522 90 360 81 918 38 726 81 551 
70 83 482 89 457 86 315 66 803 31 635 66 482 
60 75 413 84 392 83 270 54 689 27 544 54 413 
50 67 344 78 326 79 225 43 574 23 454 43 344 
40 49 275 73 261 75 180 33 459 20 363 33 275 
30 33 206 60 196 72 135 22 344 17 272 22 207 
20 18 138 36 131 40 90 13 230 14 181 13 138 
10 5 69 16 65 9 45 3 115 11 91 3 69 
0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
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Table 3.2.3.2-7. Percentages of potential habitat maxima of anadromous salmonid spawning, 2+ steelhead rearing, 1+ 
coho rearing (main stem only and main stem and side channel combined) habitats provided by the Proposed Action 
instream flow releases for the Lower Oak Grove Fork below Lake Harriet dam.  Estimates  based on the habitat – flow 
response relationships recommended by the Flow-Geomorphology Sub-Group; spawning – 2-D Adjusted Binary; 2+ 
Steelhead – weighted EHM; 1+ coho main stem – weighted EHM, side channel – 1:10 main stem v side channel 
adjustment ratio. 

 Jan Feb Mar Apr1 May1 June1 July1 Aug1 Sept1 Oct2 Nov Dec2 

 
Settlement 
Agreement 
Proposal cfs 

70 70 70 100/ 
90/80 

100/ 
90/80 

100/ 90/80 
 100/ 90/80 100/ 90/80 100/ 

90/80 
100/ 
80 80 80/70 

 percent of Max 
Spawn Hab 

≈55 ≈55 ≈55 
~85W~
~80N 
~65D 

~85W 
~80N 
~65D  

~85W 
~80N 

~
65D  

~85W~~
80N 
~65D 

~85W~~
80N 
~65D 

~85W
~~80N 
~65D  85/ 

65 
≈65 

≈ 
65/ 
55 

 percent of Max 
2+ SH Hab 

≈80 ≈80 ≈80 
~100W
~95N 
~86D 

~100W 
~95N 
~86D 

~100W 
~95N 
~86D 

~100W~
95N 
~86D 

~100W~
95N 
~86D 

~100
W 

~95N 
~

86D  

≈ 
100/ 
86 

≈86 
≈ 

86/ 
80 

 percent of Max 
1+ Coho Hab  
(MS only) 

≈45 ≈45 ≈45 
~28W 
~30N 
~38D 

~28W 
~30N 
~38D 

~28W 
~30N 
~38D 

~28W 
~30N 
~38D 

~28W 
~30N 
~38D 

~28W 
~30N 
~38D 

~28/ 
38 ≈38 

≈ 
38/45 

 percent of Max 
1+ Coho Hab  
(MS & SC) ≈30 ≈30 ≈30 

≈ 
50/40/ 

35 

≈ 
50/40/ 

35 

≈ 
50/40/ 

3
5 

≈ 
50/40/ 

35 

≈ 
50/40/ 

35 

≈ 
50/40/ 

35 

≈ 
50/  
35 

≈35 
≈ 

35/30 

1Represent flows corresponding to Wet, Normal, and Dry water year classifications 
2Flows during first and second half of each month 
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Staff note that the flows under the Proposed Action would provide 
approximately 55 percent of the maximum spawning habitat from late December 
through March (coho, steelhead and cutthroat spawning).  During a Normal water 
year type, the Proposed Action flows would provide about 80 percent of maximum 
spawning habitat from April through September (steelhead, Chinook).  The flows 
during the first half of October (100 cfs) would provide 85 percent of maximum 
spawning habitat (Chinook, coho), with flows of 80 cfs during the last half and 
extending through the first half of December providing about 65 percent of the 
maximum.  Importantly, the 80 cfs represents 80 percent of the spawning flow, 
which is consistent with the recommendation of Thompson (1974) who suggested 
that incubation flows be at least 2/3 (66 percent) of the flows that occur during the 
spawning period.   
 
Steelhead 2+ Rearing 

 
All three methods produced similar habitat availability curves for 2+ 

steelhead rearing habitat; maximum habitat would be achieved at flows of around 
100 cfs, providing close to 11,000 ft2/1000 ft of channel.  A sharp but modest 
decrease in habitat occurs with increasing flows from 100 cfs to 160 cfs (about 
8,800 ft2/1,000 ft), and then a slight increase in habitat occurs from 160 cfs to 225 
cfs (9,000 ft2/1,000 ft).  The highest flow mapped (225 cfs) provides about 80 
percent of the maximum habitat attainable at 100 cfs; a flow of 80 cfs provides the 
equivalent amount of habitat when considering the ascending limb of the 
relationship.  All of the curves indicate that from 95 to 100 percent of maximum 
habitat can be achieved at about 100 cfs.   

 
Staff’s analysis of the Proposed Action flows relative to 2+ steelhead 

rearing habitat indicate that habitats would be maintained at approximately 80 
percent of maximum levels or higher depending on a given month.  During Wet 
water year types, 2+ steelhead habitat would be maximized by flow releases from 
April through October (see Table 3.2.3.2-4).   

 
Results of both 1-D and 2-D modeling suggest the Proposed Action flows 

would also provide close to the maximum amount of cutthroat trout habitat (see 
Table 3.2.3.2-4), while also providing substantial juvenile coho and Chinook 
habitats.   

 
Mainstem 1+ coho rearing habitat  

 
The three methodologies generated similarly shaped 1+ coho habitat rating 

curves (See Appendix E), but the 2-D and EHM curves differed substantially in 
habitat magnitude, a result of different mapping and surveying locations, and in 
the case of one of the 2-D model runs completed by Addley et al. (2003), 
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application of stricter habitat criteria (Beecher et al.  (2002) criteria were applied).  
Above 75 cfs, EHM and Beecher et al.’s (2002) methodologies predict similar 
habitat densities.  The different methods (EHM, Weighted EHM, 2D-PHABSIM, 
2D-Beecher, 2-D-no overlap, and 1D-binary) estimated maximum mainstem coho 
habitat availability between 0 (EHM, 2-D-Beecher, 2-D-no overlap) and 30 (1-D-
binary) cfs (Table 3.2.3.2-7).  All of the curves suggest declines in habitat 
availability with increasing flows over 40 cfs, a likely result of the slow velocities 
reflected in the coho HIS curves.  However, the FG-subgroup recognized that the 
best potential 1+ coho habitat existed in the side-channels to the mainstem Oak 
Grove Fork, the majority of which have been largely disconnected from the main 
channel due to lack of flow.  Specific studies were conducted to evaluate flow-side 
channel connectivity relationships.   

 
Side-Channel Habitats – Coho 1+ Rearing 
 

McBain and Trush (2003a) identified 26 potential side channels within the 
reach that could be wetted at various flows and conducted an analysis of the flow 
thresholds that would afford fish access and use in these side channel areas (See 
Appendix E).  Since juvenile coho favor side-channel over main channel habitats, 
the FG-group concluded that a scaling of mainstem to side-channel habitat value 
was warranted.  Review of local data from Fish Creek and the mainstem 
Clackamas River suggested that ratios of mainstem to side-channel habitat could 
range from 1:5 (Fish Creek) to about 1:29 (mainstem Clackamas River).  Figure 
3.2.3.2-5 depicts the relationship of total 1+coho habitat area as a function of flow 
for three scaling factors, including 1:5 and 1:29, and an intermediate ratio of 1:10.  
All three adjusted curves indicate that total 1+ coho habitat would be maximized 
around 125 cfs, which in the case of the 1:5 ratio would provide about 200,000 ft2 
of habitat; for the 1:10 ratio about 340,000 ft2 and for the 1:29 ratio about 880,000 
ft2 of habitat (Figure 3.2.3.2-5). 

 



 

  

 

Coho Age 1+ in lower Oak Grove Fork
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Figure 3.2.3.2-5.  Habitat availability curves for 1+ coho rearing in the lower Oak Grove Fork using 1-D, 2-D, and 
EHM methodologies. 
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The Proposed Action flows would provide permanent connections to only 4 
of the 26 side channels in the Lower Oak Grove Fork, resulting in the provision of 
about 18,600 ft2 of 1+ coho habitat.  As a result, PGE would physically manipulate 
some of the other side channels to create additional side channel habitat that in 
combination with the habitat provided via flow increases would total 
approximately 40,000 ft2.  Without physical manipulation, provision of these 
amounts of side channel habitat would require flow releases in excess of 500 cfs 
(see Figure 3.2.3.2-5).   

 
Summary of the effects of the Proposed Action on instream flows   
 
The Proposed Action for instream flows downstream of Harriet dam 

incorporates flexibility to account for interannual variability in precipitation.  In 
wet years the Proposed Action includes a 100-cfs release from April 1 through 
October 15, which would be reduced to 80 cfs from October 16 until December 
16, and then decreased to and remaining at 70 cfs until April 1 of the following 
year.  During normal years the Proposed Action would maintain a 90-cfs release 
from April 1 through September 30, a 100-cfs release from October 1 though 
October 15, an 80-cfs release from Oct 16 through December 15, and a 70-cfs 
release from December 16 through March 31 of the following year.  During dry 
years the Proposed Action would maintain a 80-cfs release from April 1 through 
September 30, a 100-cfs release from October 1 though October 15, an 80-cfs 
release from Oct 16 through December 15, and a 70-cfs release from December 16 
through March 31 of the following year.  In no case would the minimum flow 
downstream of Harriet dam be below 70 cfs under the Proposed Action.  Releases 
between 100 and 70 cfs would wet approximately 4,438 ft of side channel habitats 
in the 11 channels that would receive some flow.  Using the 1:10 main stem to 
side-channel habitat adjustment ratio, flows of 100 cfs and 80 cfs would for the 
months of May 1 through September 30 provide around 170,000 ft2 and 120,000 
ft2 of combined main stem and side-channel 1+ coho habitat, respectively (see 
Figure 3.2.3.2-5).  However, under the Proposed Action some of these wetted side 
channel areas may become disconnected as flows are reduced from 100 to 70 cfs.   

 
The Proposed Action specifies release flows of 100-80 cfs for the period 

April 1 through about August 30 to provide for egg incubation and fry emergence 
of steelhead and cutthroat trout.  The 80 cfs represents 80 percent of the spawning 
flow, which is consistent with the recommendation of Thompson (1974) who 
suggested that incubation flows be at least 2/3 (66 percent) of the flows that occur 
during the spawning period.  Flows released during this period would also be 
important for providing juvenile rearing habitats.  Results of both 1-D and 2-D 
modeling suggest that flows of around 70 cfs (about 85 cfs in Reach 1G) would 
provide close to the maximum amount of juvenile steelhead and cutthroat trout 
habitat, and steelhead 2+ habitat (see Appendix E) (Table 3.2.3.2-8), while also 
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providing substantial juvenile coho and Chinook habitats.  The 80-cfs release flow 
would allow a surface flow connection with 11 of the 26 side channels identified 
in the reach. 

 
Table 3.2.3.2-8.   Comparison of flows that maximize (and represent 80 percent 

of maximum) spawning, steelhead 2+ and coho 1+ habitats as 
determined from PHABSIM -1D, PHABSIM - 2D and Expert Habitat 
Mapping (EHM) studies completed in the Lower Oak Grove Fork 
(Reach 1G) below the barrier falls.   

METHOD 

Q of Maximum 
Spawning Habitat 
(Q 80 percent of 

Max) 

Q of Max.  
Steelhead 2+ 

Habitat 
(Q 80 percent of 

Max) 

Q of Maximum 
Coho 1+ Habitat
(Q 80 percent of 

Max) 
PHABSIM – 1D Model (CES 1984; 
Framatome ANP DE&S, 2003) 

100 cfs 
(≈ 40 cfs) 

125 
(≈ 90 cfs) 

30-40 cfs 
(≈ 15-20 cfs) 

PHABSIM – 2D Model (Addley et 
al., 2003) 

200 cfs (SH) 
(≈ 100 cfs) 

250 cfs (Co) 
(≈ 110 cfs) 

100 cfs 
(≈ 80 cfs) 

30-40 cfs 
(≈ 10-20 cfs) 

Expert Habitat Mapping 
(EHM)(McBain and Trush 2003a) 

100 cfs 
(≈ 40 cfs) 

120 cfs 
(≈ 65 cfs) 

10-20 cfs 
(0-20 cfs same as 

100 percent) 
 
The Proposed Action specifies a minimum flow release of 100-70 cfs 

below Harriet dam for the remainder of the year (i.e., August 16 through April 30), 
with the annual minimum flow occurring from December 16 to March 31.  Based 
on the 1-D and 2-D modeling, a flow of 70 cfs provides close to 90 percent main 
stem juvenile habitat for coho and Chinook salmon, and substantial juvenile 
steelhead habitat as well (See Appendix E).  However, as noted above, it would be 
less than half of the flow needed to maximize 1+ coho side channel habitats.  The 
flow would provide some coho and Chinook spawning habitats (more than 70 
percent of maximum coho and Chinook spawning habitats based on 2-D 
modeling; more than 95 percent of maximum spawning habitat based on 1-D 
modeling).   

 
In regulated systems, flows designed to maintain channel morphology, and 

promote habitat diversity and ecological function are important for mimicking 
portions of the natural hydrograph that transport and flush sediments, move LWD, 
and promote connectivity with side channels.  These flows may also be linked to 
the riparian communities that are dependent on seasonal flow changes.  Poff et al.  
(1997) and more recently Postel and Richter (2003) among others have all 
demonstrated the ecological importance of integrating components of a natural 
flow regime into regulated systems, to include considerations of flow magnitude, 
duration and timing.  Studies have suggested that a reasonable approximation of a 
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channel forming flow can be related to hydrologic events, which for gravel-bed 
rivers, has been estimated to be equivalent to a 1.5–year flood event (Reiser et al., 
1989; Rosgen, 1982).  According to McBain (personal communication with Scott 
McBain, 2004), the pre-dam 1.5-year flood for the Oak Grove Fork is 
approximately 1,330 cfs, and the post-dam 1.5-year flood is approximately 745 cfs 
(computed by subtracting 600 cfs from the annual peaks from the gage upstream 
of Lake Harriet and the Frog Lake Diversion).  Review of flood-frequency 
information provided in McBain and Trush (2004) indicates that a flow of 745-
1,330 cfs occurs naturally approximately every 2.5 to 3 years under existing 
conditions and would continue to do so under future conditions (assuming no 
increased diversion). 

 
The Proposed Action includes provisions for these types of flows in the 

form of both Winter Flood Flows and Snowmelt Runoff Events.  The provision of 
Winter Flood Flows would occur during the period January 1 to March 31.  
During this period, Harriet dam would be operated to pass all instantaneous peak 
flows greater than 1,300 cfs for about 10 hours.  This would require shutting down 
the Frog Lake flowline diversion for about 10 hours to allow all flow to pass 
downstream below Harriet dam.  PGE would provide up to four such events in any 
given year.   

 
Snowmelt runoff events would be provided from April 20 to May 15, with 

the magnitude and duration of the flow releases varying depending on water year 
types (See Settlement Agreement Project Operating Plan, PGE, 2006). 

 
The Proposed Action includes downramping rates of 10-20 cfs/hr below 

Lake Harriet when shifting from Snowmelt Runoff Event flows to base flows.  
PGE operates the Oak Grove development to minimize spill at Lake Harriet, so 
spills would only occur as part of the Winter Flood Flow releases (during January 
1 to March 31) or Snowmelt Runoff Events that vary by water year type and may 
be provided from April 20 through May 15.  These low ramping rate restrictions , 
if implemented relatively steadily, should not result in significant, if any, stranding 
of fish.   

 
There are no ramping rate restrictions for making monthly or mid-monthly 

adjustments in the flow releases over the range of flows from 70 to 100 cfs.  
Theoretically, this could mean an instantaneous flow reduction of around 20 cfs 
(e.g. mid-month adjustment in October from 100 cfs to 80 cfs).  As a further 
protective measure, inclusion of a ramping rate restriction of 10 cfs/hr could be 
applied when making adjustments in flow releases. 

   
The Proposed Action would also augment approximately 2,200-3,000 tons 

of gravel during the first three years of the license in Reach 1G downstream of the 
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barrier falls to enhance spawning habitat.  This would be followed by 50-80 
tons/yr additions in subsequent years.  There is evidence supporting the need for 
gravel:  

• gravel recruitment from sources upstream of Harriet dam was essentially  
eliminated since dam construction;  

• periodic spills of sufficient magnitude to transport gravel-sized materials 
have occurred since dam construction;  

• there are relatively few sources (only 2 to 3 small tributaries) of gravel 
recruitment below the dam; and  

• channel gradients are relatively steep so that transport capacity would be 
relatively high during periods of spill.   
 
The combination of these factors supports a hypothesis that coarse gravel 

supply could be limited within this reach.  However, as noted by McBain and 
Trush (2004) and confirmed by our additional analysis, the combination of 
reduced transport capacity and reduced sediment supply have served to somewhat 
offset the resulting downstream effects of each other to the extent that changes in 
pre- versus post-Project channel morphologies (including substrate characteristics) 
within the reach may be subtle, as suggested by McBain and Trush (2003a).  
Nevertheless, the proposed gravel augmentation and monitoring activities would 
enhance habitats downstream.  The placement of gravels could be associated with 
entrapment by large wood structures proposed for 6 sites to improve gravel 
retention and provide fish habitat. 
 
Clackamas River from Oak Grove Fork to Oak Grove Powerhouse (Reach 

2A) 
 
Watershed Processes 
 

Gravel added to the Oak Grove Fork under the Proposed Action would eventually 
be delivered to the Clackamas River.  We do not expect that addition of 80 tons of 
gravel or less per year would appreciably increase the Clackamas River bedload 
yield relative to current conditions, nor should changes occur in the frequency or 
magnitude of flows capable of transporting coarse sediment.   
 

Implementation of the Lake Harriet LWD management plan and addition of 
LWD to the Oak Grove Fork would not substantially increase LWD recruitment to 
the mainstem Clackamas River.  Downstream travel distance of LWD in streams 
the size of the Oak Grove Fork below Harriet is generally small (Martin and 
Benda, 2001), and wood that is transported to the Clackamas River would likely 
have a length of less than 50-feet in general, and thus would not increase the 
frequency of large pieces (>24 inch diameter and 50 foot length). 
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Physical Habitat Elements  
  
Gravel augmentation in the Oak Grove Fork would result in a slight 

increase in the amount of gravel delivered to the Clackamas River as compared to 
current conditions.  This could result in small increases in the size or frequency of 
gravel patches within Reach 2A.  Increased minimum flows could result in small 
increases in the extent and quality of pool habitat and off-channel habitat.  The 
amount and quality of available habitat area that would be provided under the 
Proposed Action is discussed in detail below. 

 
Instream Flows 
 
This reach of the Clackamas River is influenced by flows from the Oak 

Grove Fork, and hence, the increase in flows resulting from the Proposed Action  
in reaches 1F and 1G of the Lower Oak Grove Fork (see above).  There are no 
specific instream flow releases or ramping rate restrictions proposed in the 
Proposed Action for this reach of the Clackamas River, so the flows in this reach 
would continue to be influenced by the lower Oak Grove Fork’s flow regime.  
Assuming the greatest effect of the Oak Grove Fork flows would occur during 
periods of low summer – early fall flows (July – October; average monthly flows 
in the Clackamas River above Oak Grove Powerhouse range from 378 cfs 
(September) to 557 cfs (July) (PGE, 2003), the instream flows in the Oak Grove 
Fork under the Proposed Action would contribute nominally from greater than 80 
to more than 100 cfs to this reach.  The contribution of Flow from the Oak Grove 
Fork could contribute between 40 percent and 50 percent of the total flow in the 
Clackamas River mainstem, but because of the size of the mainstem river channel, 
such flow increases would likely have only a small positive effect on physical 
habitats (expressed as changes in wetted perimeter and usable habitat widths 
(PGE, 2003; see Figures 5.4 and 5.5 in that report) within this reach; both 
spawning and juvenile rearing habitats peak around 500 cfs.  However, the water 
temperatures of the Oak Grove Fork are colder compared to the mainstem 
Clackamas River and the increased flows during the warmer summer months 
would likely reduce temperatures in portions of this reach, compared to the No-
Action alternative, but only minimally (See water quality section; See Appendix E 
for more detailed analysis of habitat – flow relationships for this reach).   
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Clackamas River from Oak Grove Powerhouse to North Fork Dam (Reach 
2B) 

 
Watershed Processes 
 
Gravel augmentation in the Oak Grove Fork could result in small increases 

in bedload supply to Reach 2B; however, the overall bedload yield would continue 
to be dominated by sources in the Upper Clackamas basin and unregulated 
tributaries to the Clackamas River in this reach.  No significant changes in LWD 
recruitment or loading would occur as a result of the Proposed Action.   

 
Physical Habitat Elements  
  
No changes in physical habitat elements would be expected in Reach 2B 

under the Proposed Action. 
 
Instream Flows 

 
This reach of the Clackamas River is influenced by a combination of the 

flows entering from reach 2A (which in turn are influenced by Oak Grove Fork 
flows), and the flows discharged from the Oak Grove Powerhouse.  There are no 
specific minimum instream flows or channel maintenance flows specified for this 
reach in the Proposed Action, although normal water levels in the North Fork 
Reservoir would be between 663.0 and 665.0 ft except during winter drawdown to 
allow for drawdown during spinning reserve events and peaking operations, and 
flows in the North Fork fish ladder would be approximately 43 cfs.  The major 
Project-related flow effect occurring in this reach of the Clackamas River relates 
to the peaking and load-following operations of the Oak Grove Powerhouse.   
 

Under the Proposed Action, PGE would be allowed to operate the Oak 
Grove Fork powerhouse under certain flow conditions largely in accordance with 
historical operations, with a proposed downramping rate of 0.3 ft per hour.  This 
ramping rate would apply under all flow conditions during the period November 1 
through January 31, but is contingent on prevailing flows during the period 
February 1 through September 30.  During that time, if flows are  ≥ 1,200 cfs in 
the mainstem, then the 0.3 ft/hr rate applies; if flows are ≤ 1200 cfs, then a more 
restrictive ramping rate applies, 0.17 ft/hr.  However, the sufficiency of the lower 
ramping rate would be further evaluated as part of a site-specific ramping rate 
study conducted during the period July through September.  Under the Proposed 
Action, PGE would also be able to conditionally apply ramping rates of 0.3 ft/hr 
during October provided flows are ≥ 1,200 cfs, but, this would likewise be 
evaluated as part of a proposed “October Study” that would specifically evaluate 
stranding potential during this time.   
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Past studies indicate that the average daily maximum downramping rates 

(average for all transects for all days in a given year) for July 1 through August 
were 0.26 ft/hr (3.1 in/hr) in 1998 and 0.13 ft/hr (1.6 in/hr) in 1999 (Framatome 
ANP, 2003).  Maximum daily downramping rates ranged between 0.38 ft/hr on 
Transect 7 and 0.66 ft/hr (8 in/hr) on Transect 12 in 1998, and between 0.31 ft/hr 
on Transect 7 and 0.72 ft/hr on Transect 9 in 1999 (Framatone ANP revised data, 
8/21/03). 

 
Staff reviewed available information to evaluate effects of power peaking 

below the Oak Grove Powerhouse on the quality and availability of anadromous 
salmonid rearing and spawning habitat, redd de-watering, juvenile salmonid 
stranding, spring Chinook holding habitat, and lateral margin habitat for 
macroinvertebrates in the Clackamas River.  Staff modeled changes in salmonid 
and non-salmonid habitat over a range of peaking flows typically encountered in 
summer and fall (See Appendix E for detailed analyses).  This is the time period 
when flow fluctuations from power peaking comprise the highest fraction of total 
flow, with changes of 230 cfs to 450 cfs in Reach 2B, which represent the  
extremes that would not occur under non-peaking operations (Framatome ANP, 
2003; Doughty, 2004).  Spring Chinook and early-run coho fry have grown prior 
to the onset of the summer baseflow periods when peaking has the greatest 
potential for stranding fry.  Steelhead fry may be present in July and August, 
hence ramping could affect both fry and juvenile lifestages during the summer. 

 
Fluctuations in flows as a result of rapid or large-volume ramping rates can 

directly affect salmonid fry and juveniles in two ways:  through stranding and 
trapping.  The flow below which prescribed ramping rates become necessary for 
protecting fish from either stranding or trapping has been defined as the 'critical 
flow rate' (Hunter, 1992).  The ‘critical ramping rate' is that rate below which 
stranding is unlikely to occur.  Previous studies have determined that manipulation 
of ramping rates influences stranding mortality more strongly than trapping 
mortality, which can also occur naturally depending on the river (Hunter, 1992; 
Bradford, 1997; DeVries et al., 2001).  Hence, effects of the Project are evaluated 
primarily in terms of stranding mortality, which operational changes have the 
greatest potential to benefit. 

 
Several physical factors directly influence salmonid stranding and trapping 

including:  local streambed gradient; substrate size and embeddedness; presence, 
type, and location of riverbed depressions; woody debris distribution; distribution 
of water velocities; and distance between gravel bars and the powerhouse because 
of flow attenuation (Hunter, 1992; DeVries et al., 2001).  Stranding of salmonid 
fry occurs most frequently on gradually sloping streambeds when the bed gradient 
is less than about 4 percent (Bauersfeld, 1978; Woodin, 1984; Olson, 1990).  The 
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relationship between substrate condition and stranding frequency is influenced by 
the size range of substrates present, where coarser substrates with low fine 
sediment and low embeddedness provide a greater number of micro-depressions in 
which fry and juveniles can become stranded as water levels fall.  For example, 
Bauersfeld (1978), Woodin (1984), and Olson (1990) have all reported salmonid 
fry stranding on gravel and cobble substrates, with clean (low embeddedness) 
substrates posing the greatest risk.  Substrate composition appears to be less 
important with respect to trapping.  In general, the influence of substrate appears 
to be determined by the size of the fish relative to the size of the larger particles 
and their surrounding micro-depressions, the size of the pore spaces between 
substrate particles, and behavioral affiliations of fish to specific substrates (plus 
depth and velocity) prior to and during downramping. 

 
A reconnaissance study in August 2001 targeted the most sensitive channel 

locations in evaluating stage and wetted perimeter changes due to power peaking 
(PGE, 2003b; Doughty, 2004).  Plan maps of 15 study transects documented 
changes in wetted area between the two calibration flows of 400 cfs and 630 cfs as 
measured at the USGS’ Three Lynx gage.  Side-channel water surface fluctuations 
were measured over the range of summer/fall baseflows to quantify the sensitivity 
of side-channels to peaking operations.  Three side-channels were monitored, two 
of which were hydraulically connected to the main channel flow by shallow 
wetted segments (PGE, 2002).  The study measured fish stranding potential based 
on stage height changes measured under the various flows. 

 
The reconnaissance study observed that wetted perimeter changes varied 

from 2 to 30 ft during a 450-cfs peaking flow fluctuation when the mainstem daily 
flow at the Three Lynx gage was 850 cfs (Framatome ANP, 2003).  While this 
level of peak flow is larger than what PGE would release with a low Clackamas 
River baseflow of 850 cfs, in general, the data indicate that stranding effects are 
most likely when flows drop below approximately 800-900 cfs.  Stage decreases 
between 0.56-0.87 ft at the 12 surveyed transects as flows decrease from 800 cfs to 
400 cfs (Doughty, 2004).  The wetted perimeter data suggest that significant 
ramping effects would not occur at flows higher than about 900 cfs.  However, the 
several cross-section bed profiles and water surface elevation data presented in 
Doughty (2004) indicate that six transects (2, 3, 8, 9, 10, 15) are associated with 
sideslopes less than 4 percent and cobble and large gravel substrates that could be 
associated with stranding when flow decreases begin starting closer to about 1,000 
cfs.  Of these, only Transects 3 and 15 have more extensive bars that could be 
associated with significant stranding potential depending on ramping rate.  
Transect 3 is located near the bottom of Reach 2B (~RM 37).  Hence, stranding 
potential exists throughout the length of Reach 2B as flows drop under certain 
flow conditions.  Flows are rarely below 400 cfs (Doughty, 2003), so the data 
suggest collectively that greatest potential for stranding effects in Reach 2B occurs 
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within the approximate flow range of 400-1,000 cfs.  Staff assume that the 1,200 
cfs flow threshold (i.e.” critical flow”- when flows ≤ 1,200 cfs) noted in the 
Proposed Action that triggers a more stringent ramping rate (0.17 ft/hour) was 
conservatively based on these analyses. 

 
Downramping rates in the range of 0.08 ft/hr (1 in/hour) to 0.17 ft/hr (2 

in/hour) are generally considered safe for avoiding fry and juvenile salmonid 
stranding (Hunter, 1992).  There have not been reports of large numbers of 
stranded salmonids at other locations during field surveys, so overall stranding 
frequency in this reach may be low, but Doughty (2004) suggests that the potential 
for stranding could exist in several reaches.  To address this potential effect, the 
Proposed Action includes a provision for two studies to assess the issue of fry and 
juvenile stranding potential more thoroughly, and the results would be used to 
guide future operations under the license.  If the results of the stranding studies 
indicate the need, and upon Commission approval, the downramping rate could be 
adjusted down to a 0.17 ft/hr rate, consistent with Hunter’s (1992) 
recommendations. 
 

The side channels studied in Reach 2B remain watered as flows drop to 400 
cfs (Doughty, 2004).  Some side channels become disconnected from the main 
channel flow at the lower flow during late summer/early fall baseflows, where fish 
may become trapped temporarily until the next upramp.  The two side-channels 
with greatest changes in stage correspondingly remain connected hydraulically to 
the main channel over the range of peaking flows.  Water surfaces in the side-
channels fluctuated from 0.01 ft to 0.46 ft.  Nonetheless, depths in the side 
channels are relatively shallow, and the possibility exists that if fry were present 
they could be stranded or trapped around the side channel margins, because local 
bed slopes are less than 4 percent in many locations where the riverbed is 
composed of cobble and large gravel substrate.  Alternatively, it is possible that 
water temperatures could rise during the day in many side channels after flows 
have dropped to 400 cfs.  It is unknown if temperatures would be sufficient to 
stress or kill trapped salmonid fry or juveniles; side channel water temperature 
would depend on the balance between inflow, air temperature and cloud cover.  
Staff assume these factors would be evaluated as part of the site-specific ramping 
rate studies.   
 
Clackamas River from North Fork dam to Faraday Diversion dam (Reach 

2C) 
 
Watershed Processes 
 
The Proposed Action would maintain the current flow regime and would 

not alter watershed processes in Reach 2C as compared to current conditions.   
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The Proposed Action includes a wood management plan for wood removed 

at North Fork dam.  The wood would be stockpiled for placement in the channel 
downstream of the dam and allowed to redistribute, placed and anchored in 
channel as part of the LWD placement program, or made available for habitat 
restoration projects elsewhere in the basin.  Implementation would likely increase 
LWD recruitment to Reach 2E.  Any LWD placement program would be most 
beneficial if focused on the 2-mile reach immediately downstream of River Mill 
dam, where Wampler and Grant (2003) identified the most pronounced Project-
related effects.  Wampler (2004) quantified existing levels of in-channel wood in 
the lower Clackamas, and observed 1 piece in the 2-mile long reach downstream 
of the dam on aerial photos dating from 2000.  Improving the current LWD 
frequency (0.5 large pieces /mile) in this 2-mile reach to a level consistent with 
NMFS MPI standards for Properly Functioning Habitat (80 large pieces /mile) 
would require placement of approximately 159 pieces of large wood (diameter 
>24 inches; length > 50 feet) over the 2.0 mile long reach.  Increased LWD 
frequency could increase the number of pools and would enhance pool quality and 
overall habitat complexity in this stretch.   

 
An evaluation of historic fluctuations in LWD in the lower Clackamas 

River confirms that even the largest pieces of LWD in this portion of the river are 
mobilized by flood flows (Wampler, 2004).  The potential also exists for loss of 
engineered log jams through drying, rotting, and subsequent flood damage.  As a 
result LWD placement would likely require periodic replacement to maintain over 
time the habitat values gained by LWD placement. 
 

Physical Habitat Elements 
 
The Proposed Action would not alter physical habitat elements in Reach 2C 

compared to current conditions.   
 
Instream Flows 
 
This 1.5-mile-long reach is nearly all impounded with only about 500 ft of 

free-flowing river before backwater effects from the Faraday Diversion dam 
occur.  The Faraday-North Fork fish ladder provides upstream fish passage over 
and past the Faraday Diversion dam and reservoir directly to North Fork 
Reservoir.  The North Fork bypass system provides downstream fish passage, 
although some fish pass downstream to the Faraday Diversion reservoir via the 
North Fork turbines and spillway.   

 
There are currently no instream flow or ramping rate restrictions at North 

Fork dam.  The Proposed Action likewise does not specify any instream flow 
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releases to this reach, or impose any ramping rate restrictions.  The flow regime 
within this reach may be affected as a result of specific fish passage requirements 
that are described in more detail in BA.  For example, under the Proposed Action, 
PGE would limit generation at the North Fork powerhouse under certain 
conditions until the downstream fish passage collector is in operation.  PGE would 
also maintain water levels between North Fork dam and Faraday Diversion dam 
between 526.0 ft and 521.0 ft under normal conditions with a 516.0 ft extreme 
minimum and maintain a 43 cfs flow in the North Fork fish ladder.  These water 
level bounds would provide 5 feet of storage to re-regulate peaking operation of 
North Fork Powerhouse. 
 
Clackamas River from Faraday Diversion dam to Faraday Powerhouse 

(Reach 2D) 
 
Watershed Processes 
 
The Proposed Action would maintain the current peak flow regime, 

sediment yield and LWD recruitment in Reach 2D, and would not alter watershed 
processes as compared to current conditions. 

 
Physical Habitat Elements 
 
The Proposed Action would not alter physical habitat elements in Reach 2D 

as compared to current conditions 
 
Instream Flows 
 
This approximately 1.8-mile-long reach is dominated by pool (45 percent) 

and riffle (27 percent) habitat (Cramer et al., 1997).  Subject to Commission 
approval, PGE would release a minimum instantaneous flow of 270 cfs at the 
Faraday Diversion dam.  The amount of flow however, is subject to a State 
instream flow water right that is triggered when flows above the Faraday 
Diversion dam exceed 5,270 cfs.  Two time frames are associated with this, 
corresponding to a period from July 1 to September 15 during which if flows ≥ 
5,270 cfs than additional flow (above the 270 cfs release) would be released below 
the dam up to 400 cfs.  From September 16 to June 30, when flows are ≥ 5,270 cfs 
additional flows would be released until flows equal 640 cfs.  PGE would also 
maintain water levels in Faraday Lake between 520.2 ft and 515.0 ft with a 510.2 
ft extreme minimum.  Under the No-Action alternative, PGE would continue to 
provide release flows of about 120 cfs.  Under the Proposed Action PGE would 
maintain Faraday Lake water level at a 520.2 ft maximum, with a 515.0 ft 
minimum, and 510.2 ft extreme minimum year-round.   
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Members of the collaborative identified a number of flow related issues 
pertaining to this reach which generally focus around adult upstream passage and 
to some degree juvenile rearing.  The issue of upstream passage includes two 
concerns; 1) the provision of flows that allow for the physical, unimpeded passage 
of adult fish through the reach; and 2) the provision of flows that are of suitable 
water quality, in particular water temperatures that are conducive to adult 
upstream passage.  This latter component is particularly important since results of 
some temperature monitoring suggest summertime water temperatures in this 
reach can exceed temperatures from Faraday Powerhouse release flows by 1 – 2oC 
(DE&S, 2002).   

 
The FG-Subgroup completed a field reconnaissance survey of this reach in 

2002 to view selected sections under different flow releases; flows of 120 cfs, 270 
cfs, and 520 cfs were provided.  In September 2004, the FG-Subgroup completed a 
more detailed instream flow assessment of this reach using a combined EHM and 
PHABSIM approach (McBain and Trush, and EES Consulting, 2004) Over a 
range of four release flows (120 cfs, 180 cfs, 250 cfs, and 500 cfs).  The EHM 
analysis focused on 2+ steelhead rearing habitats, while the PHABSIM analysis 
targeted Chinook, coho, steelhead and cutthroat trout spawning habitat.  In 
addition, wetted perimeter vs.  flow, as well as stage-discharge relationships were 
determined.  Results of the EHM as defined for one of the study reaches are 
depicted in Figure A-17; (see Appendix E).  In general, results suggest that close 
to the maximum amount of 2+ steelhead, as well as Chinook and coho spawning 
could be provided at flows around 300 cfs.  The WP vs. flow relationships for the 
four transects all contained noticeable inflection points at flows from about 270 cfs 
to around 220 cfs (see Figure 6 in McBain and Trush and EES Consulting, 2004).  
Staff review of the study indicates that a 270-cfs release flow would provide 
substantially more 2+ steelhead rearing, and Chinook and coho spawning habitat 
than would be provided under the No-Action alternative in which the release flow 
would be maintained around 120 cfs.   

 
There are no specific ramping rates associated with this reach.  However, 

the Proposed Action provides for both a Spill Protocol that would be followed to 
protect downstream migrating smolts, as well as a Pulse Flow Study that would 
evaluate different pulse flow releases as a means to attract adult salmon and 
steelhead and expedite their migration through this reach.  The spill protocol is 
designed to prevent stranding and trapping of smolts and other juvenile salmonids 
that may have been transported below Faraday dam during uncontrolled spill 
events at the North Fork dam.  The protocol includes the following provisions:  

 
• During periods of unscreened spill at North Fork dam greater than 1 

hour during major smolt migrations (from April 1 through June 30, and 
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October 1 through December 15) spill 50 percent of flow at Faraday 
dam and spill a minimum of 400 cfs at River Mill dam. 

 
• Until the downstream fry criteria screening facilities at River Mill dam 

are fully operational, during periods of unscreened spill at North Fork 
dam between 1-12 hours during major smolt migrations, spill at Faraday 
dam for 24 hours after cessation of spill at North Fork dam. 

 
• Until the downstream fry criteria screening facilities at River Mill dam 

are fully operational, during periods of unscreened spill at North Fork 
dam longer than 12 hours during major smolt migrations, or spills 
greater than 2,000 cfs regardless of duration, spill at Faraday dam for 48 
hours after cessation of spill at North Fork dam. 

 
• After the downstream fry criteria screening facilities at River Mill dam 

are fully operational, when spill at North Fork dam exceeds the capacity 
of the spillway exclusion net during major smolt migrations, spill 50% 
of the flow at Faraday Diversion dam. 

 
• Implement a revised flow protocol as per the Settlement Agreement 

(PGE, 2006). 
 

This protocol would remain in effect until the spillway exclusion net is 
constructed (see BA) and proven effective at preventing entrainment of fish up to 
4,000 cfs.  Refinements in this protocol are further explained in the Settlement 
Agreement (PGE, 2006).   
 

The Proposed Action also specifies the design and conduct of a Pulsed 
Flow Study to be implemented in 2007.  The study would form the basis for 
developing a pulse flow regime for the Faraday Diversion Reach that would 1) 
minimize holding time at and attraction to the Faraday Powerhouse tailrace; 2) 
minimize migration time through the bypass reach; and 3) avoid exaggerated 
holding times below the diversion dam and ladder rejection at the North Fork 
ladder.  The plan is being developed within an adaptive management framework in 
which results of the study would be used to revise an interim pulse flow protocol. 

 
Clackamas River from Faraday Powerhouse to River Mill Dam (Reach 2E) 

 
This reach is nearly all impounded by the River Mill dam.  The Proposed 

Action proposes to maintain water levels in Estacada Lake between 389.0 ft and 
387.0 ft, with a 384.5 ft extreme minimum, and limit lake level fluctuations to 2.0 
ft when winter steelhead or coho redds are present.  No changes are expected in 
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the status of watershed processes, physical habitat elements, or instream flows 
within this reach.  

 
 

Clackamas River Downstream of River Mill Dam (Reach 2F) 
 
Watershed Processes 
 
Under the Proposed Action , the North Fork dam and River Mill dam would 

continue to interrupt the downstream transport of LWD and sediment from the 
upper Clackamas basin, limiting recruitment of spawning gravel and LWD to 
Reach 2F.  LWD recruitment and transport would be the same as for current 
conditions. 

 
The Proposed Action includes a ten year plan to restore channel 

morphology below River Mill dam.  PGE would place 8,000 cubic yards of gravel 
850 feet below the dam on the right river bank, and would augment approximately 
8,000 cubic yards of gravel per year on average below River Mill dam for the life 
of the license, to offset current gravel export and to potentially increase in-channel 
gravel storage (Wampler and Grant, 2003).  The amount may be increased to 
20,000 cubic yards in some years depending on flows.  These amounts exceed an 
estimated annual bedload transport rate of approximately 6,200 cubic yards, as 
reported in the coarse sediment management plan of the Settlement Agreement 
(PGE, 2006).  While the proposed input rates are well below the annual transport 
capacity given that flood peaks would essentially not be attenuated by River Mill 
dam, it is possible that augmentation could have beneficial effects to channel 
morphology and fish habitat.  A monitoring program would be implemented to 
determine effects and benefits.   

 
Physical Habitat Elements 
 
Gravel augmentation could maintain or increase the amount of suitable 

spawning habitat downstream of River Mill dam.  Gravel placement could result 
in some pool infilling; however, because existing pools are generally formed by 
bedrock and have depth well in excess of 3.3 ft (1 meter), adverse effects to pool 
quality would not be expected.  Large woody debris frequency would remain the 
same as for current conditions. 

 
Instream Flows 
 
Under the Proposed Action, there are no specified minimum flow releases 

below River Mill dam.  Rather, the flow releases below the dam would be 
structured to essentially reduce the overall flow-related effects of the Project (i.e.  
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upstream flow regulation that occurs at North Fork dam and Faraday Diversion 
dam) on the Clackamas River below River Mill dam.  This would occur via the 
release of flows in an inflow-matching mode, with no ramping and with no flow 
adjustments over 50 cfs per hour, that would essentially match the flows that 
would otherwise occur if the Clackamas Project facilities from North Fork dam 
through River Mill dam did not exist.  Thus, the flow releases below River Mill 
dam would closely approximate (within 10 percent accuracy, or 100 cfs) the 
inflow values to the Project at North Fork.   

 
These measures would establish a flow regime that when coupled with 

development and implementation of a Coarse Sediment Management Plan which 
is focused on replenishment of coarse sediments back into the reach of the 
Clackamas River affected by the Project, would prove beneficial to aquatic habitat 
diversity, productivity and fisheries downstream.   

 
3.2.3.2.2 Benthic Invertebrates 

 
The following describes the effects of the Proposed Action on benthic 

invertebrates in the Oak Grove Fork and Clackamas River. 
 

Oak Grove Fork 
 
The flow releases proposed under the Proposed Action from the Timothy 

Lake dam would increase the amount of wetted edge habitat in Reach 1B of Oak 
Grove Fork, and thus likely result in some increased production of benthic 
invertebrates.  However, the increase in species richness abundance, or overall 
production has not been estimated quantitatively. 
 

The benthic invertebrate community in the Lower Oak Grove Fork 
immediately downstream of Lake Harriet is sparse (Framatome-ANP DE&S, 
2002b).  However, the values of almost all invertebrate measures recover with 
distance downstream of Lake Harriet, though intolerant taxa richness (e.g.  
stoneflies) and abundance, show less recovery than other measures.  Increased 
flow releases under the Proposed Action would increase the wetted habitat 
downstream of Lake Harriet.  Increases in wetted habitat would open an 
equivalent opportunity for both species richness and abundance to respond with 
potentially significant increases as in the case of fish production discussed above.  
Addley (2003) estimated (based on results of 2-D modeling) that benthic 
invertebrate habitat (defined as velocities up to 3 feet per second and depths from 
about 0.5-0.7 feet to about 3 feet) would be maximized in this reach at flows 
around 100 cfs.  The combination of diverse habitat types available under various 
flow release scenarios, the high quality water and stable flow management under 
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any of the scenarios, and the species richness immediately upstream of Lake 
Harriet all indicate that invertebrate production would likely improve in this reach 
under the Proposed Action. 

 
Clackamas River 

 
Benthic invertebrate communities in the Clackamas River were sampled 

above and below the Oak Grove Powerhouse to assess power peaking effects.  
Invertebrate abundance, total number of taxa, and total number of EPT taxa (i.e., 
mayflies, stoneflies, and caddisflies) in September 2001 were similar above and 
below the powerhouse (FPA, 2002).  Mayflies and caddisflies, however, were 
more abundant upstream of the powerhouse.  Peaking and load following activities 
can influence salmonid food availability due to loss of functional/productive 
invertebrate habitat along the margins of the channel (Gislason, 1985).  This area, 
which is referred to as the “varial zone,” is defined as the area demarcated by the 
range of flows during “typical” peaking operations.  Because the area is subjected 
to daily cycles of watering-dewatering corresponding to peaking cycles, it cannot 
support a viable invertebrate community.  In general, the size of the varial zone 
depends on the range of flows within the peaking cycle as well as channel 
morphology.  The area of the varial zone relative to the total wetted low flow area 
would influence whether the lost production in turn influences salmonid 
production and survival.  Doughty (2004) estimated the area of the varial zone in 
Reach 2B under a maximum downramping event of 450 cfs when summer 
baseflow is around 736 cfs, and determined the varial zone constituted 0.6 percent 
of the total baseflow wetted area (about 5,400 m2 out of 900,000 m2).  With the 
limited stage variation and wetted area variations measured over the extremes in 
flow fluctuations downstream of the Oak Grove power house, we find that the 
varial zone effects would also be limited to a few locations and likely of small 
consequence to total macroinvertebrate production in Reach 2B. 

 
The Proposed Action for reaches of the Clackamas River below the North 

Fork dam and downstream would not likely appreciably affect the benthic 
invertebrate communities.  Some slight shift in composition and density could 
occur in the segment immediately below the Faraday Diversion dam and fish 
ladder entrance in response to subtle changes in temperatures.  Likewise, there 
could be some slight adjustment in benthic invertebrate community structure in the 
lower reaches of the river related to the overall slightly warmer mainstem 
temperatures resulting from increased flows in the Lower Oak Grove Fork.   
 
3.2.3.2.3 Water Quality 

 
This section compares the water quality modeling results of the Proposed 

Action to the existing conditions as presented in section 3.2.3.1.4.  Similar to the 
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existing conditions section, the discussion of the Proposed Action follows the 
reaches designated by the ODEQ water quality standards.  The exceedance values 
for temperature and DO for each river reach are summarized in Table 3.2.3.2-9.  
The findings regarding the Proposed Action as compared to the existing conditions 
are summarized for convenience in Table 3.2.3.2-10.  See Appendix A for the 
water quality exceedance curves and tables and a description of how they were 
developed.  pH is not discussed in any of the reaches since values were found to 
be within the ODEQ criteria for all reaches, as shown by the exceedance plots in 
Appendix A.   

 
Table 3.2.3.2-9.  7DADM temperature and dissolved oxygen exceedance 

(expressed as a percentage of data) of the rearing and spawning 
criteria for the Proposed Action. 

7DADM Temp Dissolved Oxygen Reach Rearing Spawning Rearing Spawning 
Oak Grove Fork between Timothy 
Lake and Barrier Falls  0 NA 0 NA 
Oak Grove Fork from Barrier Falls 
to the Mouth 0 0 0 17.5 
Clackamas Mainstem from Oak 
Grove Fork to Clear Creek 0 0 0 27.4 
Mainstem Clackamas from Clear 
Creek to the Mouth 20.5 0.9 0 33.1 
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Table 3.2.3.2-10.  Water quality comparison between existing conditions and the Proposed Action.   
 

Temperature Dissolved Oxygen pH Reach Rearing Spawning Rearing Spawning Rearing Spawning 

Oak Grove Fork 
between Timothy 
Lake and Barrier 

Falls 

Improvement over 
existing conditions.  No 
standard violations for 
the Proposed Action. 

NA 

No significant 
change.  All 

alternatives exceed 
standards by about 3 

mg/L about 10 
percent of time.   

NA 

No standards 
violations; minor 

differences 
between 

alternatives. 

NA 

Oak Grove Fork 
from Barrier Falls 

to mouth 

Improvement over 
existing conditions.  No 
standard violations for 
the Proposed Action. 

Minor differences 
between alternatives; 
all exceed standards 
about 10 percent of 
time by a max of 

1˚C.   

No standards 
violations; minor 

differences between 
alternatives. 

No significant 
change.  All 

alternatives exceed 
standards approx. 40 
percent of time, and 
existing conditions 

by a larger 
magnitude. 

No standards 
violations; minor 

differences 
between 

alternatives. 

No standards 
violations; 

minor 
differences 

between 
alternatives. 

Clackamas 
mainstem from 
Oak Grove Fork 
to Clear Creek 

Minor differences 
between alternatives; all 
exceed standards about 

15-20 percent of time by 
a max of 3.5˚C.   

Minor differences 
between alternatives; 
all exceed standards 
about 15 percent of 
time by a max of 

4.5˚C.   

No standards 
violations; minor 

differences between 
alternatives. 

Minor differences 
between alternatives; 
all exceed standards 
about 30 percent of 
time by a max of 2 

mg/L.   

No standards 
violations; minor 

differences 
between 

alternatives. 

No standards 
violations; 

minor 
differences 

between 
alternatives. 

Mainstem 
Clackamas from 

Clear Creek to the 
mouth 

Minor differences 
between alternatives; all 
exceed standards about 
20  percent of time by a 

max of 3.5˚C.   

Minor differences 
between alternatives; 
all exceed standards 
about 20  percent of 

time by a max of 
6˚C.   

No standards 
violations; minor 

differences between 
alternatives. 

Minor differences 
between alternatives; 
all exceed standards 
about 35 percent of 
time by a max of 3 

mg/L.   

No standards 
violations; minor 

differences 
between 

alternatives. 

No standards 
violations; 

minor 
differences 

between 
alternatives. 
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Oak Grove Fork from Timothy dam to Barrier Falls 
 
The 7DADM temperature in the Oak Grove Fork from Timothy dam to Barrier 

Falls for the Proposed Action ranges from 3.0˚C to 14.3˚C.  The temperature in this reach 
improves from existing conditions and does not exceed the rearing temperature criteria.   

 
DO concentrations for the Proposed Action range from 6.1 mg/L to 12.5 mg/L.  

DO exceeds ODEQ’s rearing and spawning criteria. 
 
Spawning criteria do not apply to this reach as migration is blocked by the barrier 

falls at the downstream limit of the reach. 
 

Oak Grove Fork from Barrier Falls to Mouth 
 
7DADM temperatures in this reach range from 3.3˚C to 13.7˚C and do not exceed  

either the rearing or spawning temperature criteria.  The Proposed Action improves 
(reduces) temperatures over existing conditions suggesting the proposed flow 
augmentation regime would be beneficial to rearing and spawning habitat water quality 
conditions.   

 
DO concentrations for the Proposed Action range from 10 mg/L to 12.7 mg/L.  

Rearing criteria were not exceeded, however spawning criteria were frequently exceeded 
about 17.5 percent of the time.  DO concentrations slightly improved from existing 
conditions for lower concentrations and slightly declined for higher concentrations.  
However, the 1.6 percent change in exceedance related to the DO concentrations between 
the existing conditions and the Proposed Action are not likely biologically significant.   

 
Clackamas River from the Oak Grove Fork to Clear Creek (excluding North Fork 

Reservoir and Estacada Lake) 
 
The 7DADM temperature simulation range in this reach under the Proposed 

Action is from 3˚C to 19.6˚C, similar to  existing conditions.  The rearing temperature is 
still often exceeded about 17 percent of the time and 14 percent of the time for spawning.  
The 1 percent difference in exceedance values for both rearing and spawning between 
existing conditions and the Proposed Action is not likely biologically significant.   

 
Like existing conditions, no DO values less than 8.0 mg/L occurred year-round in 

this reach for the Proposed Action.  The Proposed Action slightly increases the 
exceedance of DO spawning criteria to 27.4 percent, however the difference in 
exceedance from existing conditions is not likely biologically significant.   
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North Fork Reservoir 

 
Quarterly vertical profiles of simulated temperature, dissolved oxygen, and pH for 

the North Fork Reservoir are available and shown in section 3.2.2.1.  No substantial 
difference between the temperature of existing conditions and the Proposed Action are 
evident in upper layers where exceedances occurred.  There is a slight increase in 
temperature from the existing condition in both the October 2000 and August 2001 
profiles.   

 
Estacada Lake 

 
There are no substantial differences in the quarterly profile plots of temperature, 

DO, or pH between existing conditions and the Proposed Action as presented in section 
3.2.2.1.   
 
Clackamas River from Clear Creek to Mouth 

 
The 7DADM temperature in this reach ranges from 3.4˚C to 21.5˚C and does not 

significantly change the temperature from the existing conditions.  The rearing 
temperature is still often exceeded about 20.5 percent of the time and 21 percent of the 
time for spawning.  The 1 percent increase in exceedance values for both rearing and 
spawning between existing conditions and the Proposed Action is not likely biologically 
significant.  The slightly higher temperatures are likely the result of the higher minimum 
instream flows provided by the Proposed Action in the reach of the Oak Grove Fork 
below Lake Harriet.  These flows then co-mingle with the Clackamas River and are 
subject to atmospheric warming as they flow downstream.  The flows released below 
Lake Harriet would otherwise be diverted into the pipeline that leads to Frog Lake and 
ultimately discharged via the Oak Grove Powerhouse.  Water diverted into the pipeline 
would remain cooler than waters released below Lake Harriet.  The net result is an 
overall slight increase in water temperature in the lower segments of the Clackamas River 
under the Proposed Action.   

 
Like existing conditions, no DO values less than 8.0 mg/L occurred year-round in 

this reach for the Proposed Action.  The Proposed Action slightly increases the 
exceedance of DO spawning criteria to 27.4 percent and is also increased relative to the 
neighboring upstream section.  However the difference in exceedance between the 
existing conditions and the Proposed Action is not likely biologically significant.   

 
3.2.3.2.4 Upstream Fish Passage Facilities and Programs 

 
There are two upstream fish passage facilities at the Project – the River Mill Fish 

Ladder provides passage over the River Mill dam into Estacada Lake and the Faraday-
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North Fork Fish Ladder provides passage over both the Faraday Diversion dam and the 
North Fork dam.  The River Mill Fish Ladder is being replaced to meet current resource 
agency guidelines as part of a separate license amendment proceeding.  A barrier falls on 
the Lower Oak Grove Fork represents an insurmountable barrier for anadromous fish.  
There are no upstream passage facilities at Lake Harriet or Timothy Lake for resident 
fish.   

 
A number of upstream passage studies have been conducted in recent years at the 

Project, but the results of those studies are inconclusive regarding (1) the causes and 
extent of migration delays, and (2) whether any apparent migration delays adversely 
affect the timing of reaching spawning grounds or survival rate to those grounds.  
Additionally, there is also no indication that adult migrants are injured at turbine draft 
tubes or other Project facilities. 
 

Under the Proposed Action, PGE would modify the Faraday-North Fork Fish 
Ladder to improve fish passage conditions and to enhance fish passage operations.  The 
minimum instream flow would be increased from 120 cfs to 270 cfs in the Faraday 
Bypass Reach to improve passage conditions and provide additional attraction flow.  
They would also conduct studies to evaluate the need for additional facilities or 
operational modifications to reduce mortality, injury, or delay of upstream migrants.   

 
The fish ladder modifications include:  (1) entrance improvements with increased 

attraction flow, (2) removal of the existing fish trap and construction of a new sorting 
facility at an upstream location in the ladder and (3) removal of the juvenile separator and 
rerouting the juveniles into a bypass pipe at North Fork dam rather than passing them into 
the ladder. 

 
The upstream passage studies would include near-field studies to identify problem 

facilities or reaches and far-field studies to evaluate delayed effects of passage on adult 
distribution or survival.  Pulse flow studies would also be conducted for the Faraday 
Bypass Reach to evaluate whether this flow regime could reduce potential migration 
delays.  Based on the results of these studies, PGE would develop a list of potential 
modifications or additions to Project operations and Project facilities that would improve 
upstream passage conditions.  Subsequently, with FERC approval, PGE would 
implement specific modifications or additions to Project operations or facilities.   

 
For resident fish in the Oak Grove Fork, the Proposed Action includes 

replacement of impassable culverts on Dinger Creek and Anvil Creek.  Providing passage 
to these tributary streams affords connectivity of an additional 4.5 miles of habitat for 
cutthroat trout within the Project area.  Under the Proposed Action, no upstream passage 
facilities are proposed for Harriet or Timothy Lake dams.  However, the Proposed Action 
includes provisions for future studies to evaluate the need to transfer cutthroat trout from 
below Timothy Lake dam to above the dam in order to improve genetic diversity and 
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benefit ecological function.  If these studies indicate that such a transfer would be 
beneficial, PGE would implement such a program.   

 
The Proposed Action also includes additional measures focused on the upstream 

passage of Pacific lamprey past the main stem Clackamas River dams.  These measures 
include rounding off 90-degree corners at critical junctures in the North Fork fish ladder, 
installing infrared lighting at any counting stations, modifying ladder entrances, 
eliminating predator access, incorporating measures into the new sorting/trapping facility 
to allow monitoring of adult Pacific lamprey passage, preventing lamprey access to the 
existing North Fork trap facility after it is discontinued, and implementing other 
modifications identified through regional and/or national Pacific lamprey research.  If 
passage problems are identified, PGE would implement a plan for specific improvements 
to correct those problems.   

 
Many of the potential benefits to upstream passage that may be provided by the 

Proposed Action can not be quantified at this time because they are contingent upon 
studies that must be completed.  At a minimum, the changes proposed for the Faraday-
North Fork Ladder and the increase in the minimum instream flow in the Faraday Bypass 
Reach should improve overall upstream passage conditions at the Project.  Additional 
benefits can be anticipated if specific studies can identify problems and solutions can be 
implemented. 

 
Downstream Fish Passage Facilities and Programs 

 
Timothy dam and Harriet dam do not have any downstream fish passage facilities 

or screens on the intake structures for resident fish (the barrier falls downstream of Lake 
Harriet represent an insurmountable barrier for the upstream migration of anadromous 
fish).  Under the Proposed Action, PGE would modify the Timothy Lake outlet to reduce 
entrainment of surface-oriented cutthroat trout within 2 years of license issuance by 
replacing the top bar rack section with a solid panel to 29 feet below the water’s surface 
at 3190.0 ft and replacing the lower panels with a bar rack that has narrower openings (¾ 
inch).  This is intended to provide additional protection to cutthroat trout that tend to be 
surface-oriented.  At Harriet dam, the existing outlet bar rack has narrow openings (¾ 
inch).  After construction of the new minimum release facilities, PGE would monitor the 
facilities for 2 years to determine whether non-native fish are escaping to the river below 
Harriet dam.  If the monitoring indicates that non-native fish are escaping, PGE would 
modify the bar rack to exclude the fish subject to Commission approval.  Subject to 
Commission approval, PGE would also replace the bar rack at Frog Lake with a new one 
with ¾-inch openings and an approach velocity of approximately 1 ft/second and install 
cleaners at the new bar rack if needed.  This measure would be expected to reduce 
entrainment of trout in the Frog Lake flowline. 
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The Project currently includes several primary downstream fish passage facilities: 
the downstream migrant collection facility at North Fork that directs smolts into the fish 
ladder, the juvenile bypass separator, and the bypass pipe that delivers fish to the tailrace 
of the River Mill dam.  River Mill dam currently has a  prototype outmigrant bypass; no 
fish passage facilities exist at the Faraday Powerhouse.  Multiple outmigrant pathways 
past North Fork dam include passage through the turbines and passage over the spillway.  
These alternative routes expose downstream migrants to either the Faraday Diversion 
dam spillway or the Faraday turbines and then further expose these fish to the River Mill 
turbines or spillway.  Some fish that pass the North Fork spillway or through the turbines 
are not exposed to the Faraday Powerhouse.   
 

The Proposed Action includes provisions to construct certain facilities and modify 
their operations and then monitor and evaluate, based on a tiered decision making 
process, whether additional facilities may be needed, depending on a system-wide 
survival estimate of downstream migrants.  Under the terms of the Settlement Agreement 
(PGE, 2006), the future fish passage improvements would be needed subject to achieving 
the overall goal of a systemwide Project-passage survival of 97 percent or higher for each 
migrant species.  Under current operations (See Appendix D), the modeled passage 
survival estimates for Chinook, coho, and steelhead are approximately 75 percent, 95 
percent, and 97 percent, respectively (see section 3.2.3.1.6). 

 
Under the Proposed Action, PGE would: 

• Manage flows downstream of River Mill dam to increase minimum flows. 
• Close the boat launch in Timber Park.  
• Within 3 years of license issuance, design and construct juvenile 

downstream fry criteria fish screening facilities to accommodate full 
powerhouse flow (up to 4,000 cfs) at River Mill dam, and operate the River 
Mill dam juvenile prototype bypass from the completion of the spillway 
improvements until the permanent bypass facility is completed. 

• Design and install a tailrace barrier at River Mill dam to prevent injury and 
mortality to salmonids attempting to swim up draft tubes. 

• Until the River Mill downstream fry criteria fish screening facilities are 
fully operational, during periods of unscreened spill at North Fork dam 
lasting 1-12 hours, commence spill at River Mill with spill at North Fork 
dam and continue for 36 hours after cessation of spill at North Fork dam. 

• Until the River Mill downstream fry criteria fish screening facilities are 
fully operational, during periods of unscreened spill at North Fork dam 
lasting longer than12 hours, or spills greater than 2,000 cfs regardless of 
duration, commence spill at River Mill with spill at North Fork dam and 
continue for 60 hours after cessation of spill at North Fork dam. 

• In 2005, construct a new River Mill fish ladder and juvenile bypass pipeline 
outfall with a sampling/counting facility. 
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• In 2007, retrofit the existing bypass screens at North Fork dam with 
screening material that is compliant with NMFS criteria. 

• In 2008, rebuild the juvenile bypass pipeline, extending it up to North Fork 
dam, build a new downstream migrant sampling facility, and decommission 
the existing downstream migrant separator and bifurcation box. 

• Within 2 years of license issuance, build surface collection facilities with 
individual hydraulic capacities of 500 cfs at River Mill dam and North Fork 
dam. 

• Within 3 years of license issuance, construct a retractable exclusion net 
blocking the spillway bays at North Fork dam for spill flows up to 4,000 
cfs.  Also after completion of the net, PGE would limit generation at North 
Fork to one unit for river flows between 3,500 cfs and 7,500 cfs.  This 
generation limitation would continue until the new surface collector is 
operational at North Fork and the survival standards have been met. 

• Adjust flow at North Fork to maintain a spill volume of 4,000 cfs at North 
Fork dam when river flows exceed 7,500 cfs. 

• Within 5 years of license issuance, construct a surface collector at North 
Fork with a hydraulic capacity of 1,000 cfs, a guidance net/curtain from the 
south bank leading to the surface collector, and strobe deterrents to guide 
fish toward the surface collector.  PGE would also limit generation to one 
unit for flows between 3,500 cfs and 7,500 cfs from April 1-June 30, and 
October 15-December 31. 

• Within 6 years of license issuance, design and implement evaluations of the 
physical and hydraulic suitability of the North Fork Fish Ladder for adult 
Pacific lamprey, subject to Commission approval.  PGE would implement 
measures to correct potential impediments to lamprey passage including 
rounding 90 degree corners in the ladder, replacing bright lights, modifying 
ladder entrances, eliminating predator access, eliminating access to the 
decommissioned North Fork trap facility, and other impediments or 
problems identified through lamprey research.  PGE would also incorporate 
monitoring capabilities into the new sorting/trapping facility, and install a 
new screening system with a capacity of 500 cfs at the existing North Fork 
bypass.  This system would be installed depending on system survival. 

 
After completion of the above items which are designated as “A” and “B” 

measures in the Settlement Agreement (PGE, 2006), biological tests would be conducted 
to evaluate the survival of smolts passing through the three mainstem dam complex.  If 
the system survival is determined to be at least 97 percent for all species, no additional 
measures would be required.  If the survival of any one species is less than 88 percent, 
PGE would design and install a 3,000-cfs collector that is plumbed to the North Fork 
powerhouse (“D” measure).   
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If the biological tests indicate that the system survival is between 88 percent and 
97 percent, “C round 1” measures would be implemented.  These measures might include 
construction of a new 500-cfs screen at the existing North Fork juvenile bypass or a 
number of other potential options.  After the completion of “C round 1” measures, 
additional biological testing would be performed.  If the survival rates of all species are 
greater than 97 percent, no additional measures would be required.  If the survival rates 
for any species is less than 91 percent after “C Round 1” measures, PGE would proceed 
with design and construction of the 3,000-cfs collector at North Fork.  For intermediate 
survival rates between 91 percent and 97 percent, PGE would implement “C Round 2” 
measures.   

 
If testing after “C Round 2” measures indicates that the survival rates for all 

species are greater than 97 percent, no more measures would be required.  If survival 
rates are less than 95 percent, PGE would construct the 3,000-cfs collector.  For an 
intermediate survival level between 95 percent and 97 percent for any species, a 
population level assessment would be made to determine whether the “D” measure is 
warranted.  If warranted, PGE would implement the measure. 

 
Staff currently lacks sufficient information to determine the likelihood that 

implementation of the “A” and “B” measures would achieve the 97 percent system 
survival performance criteria.  The major uncertainty in system performance, and 
therefore outmigrant survival, is the route selection used by migrants to pass North Fork 
dam.  Attempts to assess the influence of turbine intake flows or spill volumes relative to 
baseflows on passage route selection have been inconclusive.  However, limited available 
data suggest that Chinook passage through turbines is relatively low when flows are low 
(Timko et al., 2001), but could increase significantly when river flows exceed 3,000 cfs 
(Karchesky et al, 2003).  Tests in the fall of 2003 suggest that at relatively high 
powerhouse discharges, 80 percent of the Chinook entered the bypass and 20 percent 
passed through the powerhouse (Karchesky et al, 2004).   

 
Huntington et al. (2004) utilized the DM3 model to evaluate the effectiveness of a 

conceptual 1,000-cfs surface collector at North Fork and concluded that the survival of 
Chinook smolts would be about 94 percent.  The key modeling assumption that drives 
that conclusion relates to the percentage of smolts that would be entrained into the 
turbines when river flows are high.  The entrainment assumption was based on tests 
reported by Karchesky et al. (2003) that suggested that high numbers of smolts may be 
entrained into turbines for flows that exceed 3,000 cfs.  Additional tests in Fall, 2003 
(Karchesky et al, 2004) suggest that the entrainment of Chinook into the turbines may not 
be as high as the Huntington et al. modeling suggests.   

 
The Proposed Action includes a fish passage measure (termed “D” measure) that 

would entail the construction of a 3,000-cfs collector at North Fork.  This measure is 
similarly based on limited testing that suggested high entrainment of Chinook smolts 
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when river flows exceed 3,000 cfs (the 2003 results).  The North Fork powerhouse has a 
capacity of 6,000 cfs.  Thus, this measure would limit the attraction flow to the low-level 
turbine intakes to 3,000 cfs with the remaining flow entering the collection screening 
facility prior to passing into the turbine intakes.  Utilizing the DM3 model, Huntington et 
al. (2004) suggest that survival of Chinook would approach 98 percent if the 3,000-cfs 
collector were constructed.   
 

There is currently on generally accepted method for tracking juvenile lamprey.  
PIT tags at the Willamette Falls Project (FERC No. 2233) were inconclusive because of 
extremely low recovery of tagged individuals (6 percent or less with live animals). 
Methods to evaluate juvenile lamprey passage and survival are still under development.   

 
Given the tiered decision-making implementation program incorporated into the 

Proposed Action , it is probable that system survival rates of at least 95 percent would be 
achieved for all species.  Also, based on currently available information, the 97 percent 
survival goal appears to be achievable.  As noted earlier, under current operations, the 
estimated survival of Chinook smolts through the Project is 75 percent.  Consequently, 
implementation of the Proposed Action would significantly improve downstream passage 
conditions for Chinook. 
 
3.2.3.3  Unavoidable Adverse Impacts 

 
Implementation of the Proposed Action would likely continue to impede fish 

passage to some extent.  The Project would likely continue to have a net negative impact 
on salmonid habitat by impeding transport of LWD and sediment.  The Project would 
also continue to cause some loss of individual fish through entrainment and 
impingement-related injury and mortality at the Project dams. 
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3.2.4 Terrestrial Resources 
 
3.2.4.1  Affected Environment 
 
3.2.4.1.1 Vegetation Communities/Cover Types 

 
The Project lies within the Western Hemlock Zone, which typically occurs below 

elevation 3,500 feet and is associated with relatively warm climate conditions and highly 
productive soils (Franklin and Dyrness, 1988).  The terrestrial resources study area 
includes all lands within the Project boundary; riparian habitats along the Oak Grove 
Fork and Clackamas River downstream to Carver Bridge (RM 8) and the lower 1,000 feet 
of select tributary stream to these rivers; off-channel habitats along the Oak Grove Fork; 
all lands within 0.12 mile of the Oak Grove pipeline, Frog Lake, Lake Harriet, North 
Fork Reservoir, Faraday Lake, and Estacada Lake; all lands within 0.25 mile of Timothy 
Lake; and all non-Project PGE-owned lands upstream of River Mill dam, which total 
approximately 10,518 acres.  Lands within the Project boundary comprise approximately 
36 percent of the study area.  Forty-three cover types occur within the terrestrial 
resources study area that can be summarized into nine primary categories: upland conifer 
forest; upland deciduous forest; riparian; wetland; non-forested upland; rock and cliff; 
developed and disturbed; Project rights of way (ROWs); and riverine and lacustrine 
(Table 3.2.4.1-1) (EDAW, 2002a).  Upland conifer forest is the dominant general 
vegetation type in the terrestrial study area followed by riparian cover types.  Wetlands 
are relatively uncommon, occupying only 1 percent of the study area; most are associated 
with Timothy Lake, the Oak Grove pipeline, and the Upper Oak Grove Fork.  Riverine 
and lacustrine cover types, which include the Project reservoirs, account for 28 percent of 
the study area. 

 
Upland Conifer and Deciduous Forest 

 
Upland conifer forests of different ages dominate the vegetative landscape of the 

Project study area (EDAW, 2002a), and occupy more than 27 percent of the area included 
within the Project boundary (Table 3.2.4.1-1).  Douglas fir and western hemlock are the 
most common tree species throughout the Project area.  Deciduous forest types 
dominated by red alder, black cottonwood, and willow species are generally restricted to 
riparian zones along the Clackamas River, Oak Grove Fork, and associated tributaries.  
The area around Lake Harriet contains a mix of Douglas fir, western hemlock, Pacific 
silver fir, western red cedar, and red alder.   
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Table 3.2.4.1-1. Acreage of vegetation cover types within the Project boundary.1 
 

Cover Type 
Timothy 

Lake 

Oak Grove 
Fork above 

Lake Harriet
Lake 

Harriet

Oak Grove 
Fork below 

Lake 
Harriet 

Oak Grove 
pipeline and 
Frog Lake

Davis 
Ranch 

Oak Grove 
Fork to 

North Fork 
Reservoir 

North 
Fork 

Reservoir

Faraday & 
Estacada 
Lakes to 

River Mill 
dam 

River 
Mill dam 
to Eagle 
Creek 

Grand 
Total 

Upland Conifer Forest  582.03  22.81 1.42 247.79 8.85 21.39 71.67 71.08  1027.05 

Upland Deciduous Forest      6.14  4.78 29.61 0.54  41.07 

Riparian  7.77 2.06 3.52 0.01 4.63  25.77 32.92 65.53 0.10 142.31 

Wetland  28.67 0.11 3.79  15.00 7.48  0.10 0.20  55.36 

Non-forested Upland     4.27      4.27 

Right Of Way        120.52 7.53 7.17  135.22 

Riverine/Lacustrine 1415.63  20.17  16.78  38.43 311.58 197.54 0.09 2000.22 

Rock and Cliff 5.17   0.03 5.10  4.46 0.38 0.19  15.33 

Developed and Disturbed  107.72  3.77  80.09 4.42 38.19 32.98 68.07  335.25 

Grand Total 2147.00 2.17 54.06 1.46 379.81 20.76 253.56 486.76 410.31 0.19 3756.08 
 

1Table adapted from EDAW, 2002a.   
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Most of the upland conifer forest in the Project area is in the mid-seral 
successional stage, roughly 125 to 200-years-old.  Mid-seral forests at the Project 
contain low-to moderate coverage of understory vegetation, which typically 
includes Oregon grape and swordfern or rhododendron and beargrass associations.  
Some mature and old growth forest occurs, primarily in the vicinity of Timothy 
Lake, but also in small patches near North Fork reservoir and Frog Lake.  Patches 
of early-seral stage conifer forest, created by timber harvest and natural 
disturbances such as fire and landslides, are scattered throughout the Project study 
area and comprise approximately 11 percent of the forest cover.   

 
Riparian Communities and Wetlands 

 
Riparian areas are defined as zones of interaction between surface water 

and surrounding uplands or hillslopes and differ from upslope areas in that they 
contain a well developed understory vegetative community (Diaz and Mellen, 
1996).  Riparian habitats generally contain higher vegetative and structural 
diversity than upslope areas, because associated water bodies provide openings for 
light to penetrate, stimulating development of shrub and herbaceous vegetation.  
Riparian vegetation communities comprise roughly 13 percent of the Project study 
area (EDAW, 2002a) and slightly less than 4 percent of the area within the Project 
boundary. 

 
Riparian habitat along the Upper Oak Grove Fork is primarily (72 percent) 

riparian conifer forest.  Because much of the Upper Oak Grove Fork is confined 
within a steep-sided canyon, conifer forest plant associations with more mesic 
species are common such as western hemlock/swordfern or western hemlock/ 
Alaska huckleberry/bunchberry (EDAW, 2002a).  Occasional riparian deciduous 
forest communities contain alder in the overstory with vine maple, thimbleberry, 
or salmonberry creating a dense shrub understory (EDAW, 2002a).   

 
Along the mainstem Clackamas River, the riparian habitat is highly 

variable.  In contrast to the conifer-dominated riparian zones along the Oak Grove 
Fork, deciduous communities dominate the riparian zone along the mainstem 
Clackamas River.  The cobble/gravel bars that occur periodically along the 
Clackamas River channel support a variety of riparian habitat types, ranging from 
willow shrub patches to alder forests.  Shrub canopy in riparian areas along both 
rivers is dominated by vine maple, red alder, and thimbleberry (EDAW, 2002a).   

 
Sampling in riparian habitats along the Oak Grove Fork and the mainstem 

Clackamas River in 2000 documented significant differences in tree canopy cover, 
tree height, and snag and log size and density.  For example, riparian habitats 
along the Oak Grove Fork contain larger trees and logs and a greater density of 
snags and logs when compared with riparian habitats along the mainstem 
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Clackamas River (EDAW, 2002a).  Riparian habitats along the Oak Grove Fork 
meet USDA Forest Service standards and guidelines for snags and down wood 
(see section 3.1.2) while those along the mainstem Clackamas River do not 
(EDAW, 2002a).  This difference could be related to higher levels of disturbance 
along the mainstem Clackamas River.  Riparian habitats along much of the 
Clackamas River have been fragmented and disturbed by the presence of roads 
and dispersed and developed recreation sites.  In particular, riparian habitats 
downstream of River Mill dam have been adversely affected by human activities 
and presence of invasive plant species.   

 
Project reservoirs do not contain extensive wetland or riparian habitats, as 

typically occur with natural open water ecosystems.  Instead, the shorelines of 
Project reservoirs mostly juxtapose mid-successional upland conifer forest and 
contain little riparian and wetland habitat.  Of notable exception is the north arm 
of Timothy Lake where a wide transition zone between the water and forest 
contains extensive, vegetatively diverse emergent and scrub-shrub wetland 
communities.  These wetlands provide some of the most valuable plant and 
wildlife habitat in the Project area and contain two USDA Forest Service sensitive 
plant species (see section 3.2.5).   

 
The Terrestrial Resources Workgroup (TRWG) developed pre-Project 

vegetation cover type maps for Timothy Lake and the surrounding 0.25 mile area, 
which totals 3,120 acres, to estimate the amount and types of habitat present in the 
area prior to construction of the lake (EDAW, 2003f).  Prior to construction, the 
area that is now Timothy Lake was mostly forested (78 percent) while wetlands 
and riparian vegetation comprised the majority of remaining lands (20 percent) 
(EDAW, 2003f).  The creation of Timothy Lake inundated (i.e., converted to open 
water) approximately 1,410 acres of land, including 1,107 acres of forest, 262 
acres of wetlands, 24 acres of riparian habitat, and 17 acres of other upland 
vegetation cover types (EDAW, 2003f).  In addition to these direct habitat 
conversions, the lands immediately surrounding the lake have undergone 
substantial changes since creation of the lake.  For example, the dominant wetland 
cover type in the Timothy Lake area has shifted from palustrine forested wetland 
(58 percent of total wetlands in 1946) to palustrine emergent wetland (67 percent 
of total wetlands in 2002).  High quality palustrine emergent wetlands have 
developed along the lake shoreline, particularly along the north arm of the lake.  
Also, timber harvest and recreational development converted between roughly 55 
to 60 percent of old-growth and mature conifer forest types around the lake to low-
impact recreational development (campground with conifer forest overstory) or 
mid-successional forest.  Current (mapped in 2002) habitat types around the Lake 
include a mix of open water, emergent and scrub-shrub wetlands, riparian 
vegetation, and mid- and late-successional forest (EDAW, 2003f).   
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Emergent wetland habitat dominates both sides of the Oak Grove pipeline 
through Oak Grove Meadows, covering roughly 14 acres.  This wetland is 
composed primarily of reed canarygrass, although several small, excavated ponds 
support other submerged aquatic and emergent wetland plant species.  Forested 
wetland habitat, consisting primarily of red alder with an understory of skunk 
cabbage, occurs in two locations along the pipeline.  Other small wetlands 
associated with mountain seeps or low-lying pothole areas are interspersed 
throughout the Project area.  These areas include a four-acre alder-dominated 
forested wetland located immediately upstream of Lake Harriet; narrow fringes of 
sedge and rush-dominated emergent wetland along portions of the shoreline of 
Faraday Lake; and a small emergent wetland along Highway 224 near North Fork 
Reservoir.   
 
Project Rights-of-way 

 
Project rights-of-way for transmission lines comprise roughly two percent 

of the terrestrial study area (EDAW, 2002a).  ROWs for Project-use roads (i.e., 
roads used for operation and maintenance of the Project) and the Oak Grove 
pipeline comprise approximately six percent.  Table 3.2.4.1-2 summarizes the 
lengths and areas of all Project ROWs.  Project-use roads do not have extensive 
vegetated ROWs.  Vegetation immediately adjacent to Project-use roads varies 
with respect to location at the Project, but is typical of roadside vegetation in the 
region.  Infestations of exotic and invasive plant species such as Scot’s broom, 
Canada thistle, bull thistle, and St. John’s wort occur in some areas alongside 
Project-use roads (Table 3.2.4.1-3).   

 
The ROWs that contain the transmission lines and the Oak Grove pipeline 

are approximately 100 feet wide (see Figure 1.0-3).  PGE manages vegetation in 
the ROWs to maintain early successional shrub and tree stands that are dominated 
by western hemlock saplings, salal, swordfern, and Oregon grape.  These ROWs 
also contain scattered populations of exotic and invasive plant species such as 
Scot’s broom, Canada thistle, bull thistle, English ivy, Himalayan blackberry, 
perennial peavine, tansy ragwort, and St. John’s wort (Table 3.2.4.1-3). 

 
Other Project-related Linear Features  
 

The Faraday Canal and the Faraday-North Fork Fish Ladder are linear 
features associated with the Project located downstream of the North Fork 
Reservoir (see Figure 1.0-3).  These features are 0.75 and 1.9 miles in length, 
respectively.  These areas do not have ROW associated with them other than 
access roads that are included in the Project-related roads summary above.   
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Table 3.2.4.1-2. Summary of Project rights-of-way within the Project 
boundary, including transmission lines, the Oak Grove pipeline, 
and Project-use roads2. 
 

River Segment Transmission 
Line1 

Oak Grove 
pipeline1 Project-use Roads2 

Timothy Lake to the confluence with the Oak Grove Fork 
Length (mi) 0 0 1.2 
Area (sq. mi) 0 0 0.01 
Oak Grove Fork to Harriet Diversion dam 
Length (mi) 0 0.4 11.9 
Area (sq. mi) 0 0.01 0.12 
Harriet Diversion dam to Three Lynx 
Length (mi) 0.7 5.8 28.7 
Area (sq. mi) 0.01 0.12 0.29 
Three Lynx to North Fork Reservoir 
Length (mi) 11.8 0 13.4 
Area (sq. mi) 0.24 0 0.13 
North Fork Reservoir to the west end of Faraday Diversion dam 
Length (mi) 5.9 0 34.9 
Area (sq. mi) 0.12 0 0.35 
West end of Faraday Diversion dam to West of River Mill dam 
Length (mi) 0 0 2.2 
Area (sq. mi) 0 0 0.02 
TOTAL length (mi) 22.8 6.4 92.3 

TOTAL area (sq. mi) 276 76 559 

1 Areas for the transmission lines and the Oak Grove pipeline were determined assuming a 100-foot wide 
right-of-way. 
2 Project-use roads include roads used by PGE for Project maintenance and operation.  Road distances were 
obtained primarily from the MHNF Access Travel Management Plan (ATM); lengths for roads not 
included in the ATM were generated using PGE’s Computer Aided Mapping and Resource Inventory 
System (CAMRIS), data on Project use roads are presented in Marheine and Concannon (2003).  The area 
calculations assume a 50-foot ROW for all roads (including road and shoulder).  Many Project-use roads 
extend beyond the current Project boundary.  Values in this table include outlying roads that extend beyond 
the Project boundary. 
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Table 3.2.4.1-3. General occurrence, density1, and abundance2 of exotic 
and invasive plant species in the Project study area. 

 

Species 
Highway 224 

Corridor Pipeline 
Oak Grove 

Fork 
FS Rd 

57 
Timothy 

Lake 
Canada thistle 
Cirsium arvense 
Abundance= 15 

D1 D1, D2, 
D3 

D1 D1 D1 

Bull thistle 
Cirsium vulgare 
Abundance= 9 

D1 D1 D1 D1 D1 

English ivy 
Hedera helix 
Abundance= 6 

D1, D2, D3 D2 -- -- -- 

Himalayan blackberry 
Rubus discolor 
Abundance= 9 

D1, D3, D4 D1, D2 -- -- -- 

Perennial peavine* 
Lathyrus latifolia 
Abundance= 3 

D1 D3, D4 -- -- -- 

Robert’s geranium 
Geranium robertianum 
Abundance = 5 

D2 -- -- -- -- 

Scot’s broom* 
Cytisus scoparius 
Abundance= 53 

D1, D2, D3, D4 D1, D2 -- -- D1 

St. John’s wort 
Hypericum perforatum 
Abundance= 68 

D1 D1, D2, 
D3 

D1, D3 D1, D3 D1, D2, 
D3 

Tansy ragwort 
Senecio jacobaea 
Abundance= 27 

D1 D1 D1 D1 D1, D2 

Toadflax 
Linaria sp. 
Abundance= 1 

-- -- -- -- D1 

Source: EDAW, 2003c 
* Species not rated by the ODA but judged by the FS to be a threat to biodiversity 
1 Density = Not Observed; D1: trace-0.4/square mile; D2: 0.5-4/square mile; D3: 5-17/square mile; and D4: 
>17/square mile 
2Abundance = number of populations recorded within specified reaches 
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Invasive and Exotic Species 
 
The Oregon Department of Agriculture (ODA) maintains a state list of 

exotic noxious weeds, also referred to as invasive and exotic plants, which are 
defined by law as non-native, undesirable, and difficult to control (ODA, 2003).  
Invasive and exotic plant species pose a threat to native plant communities and 
wildlife habitat, because they have few natural predators and can be aggressive 
competitors, allowing them to spread quickly and often outcompete native plants 
on which native wildlife depend.  The USDA Forest Service is required to develop 
and implement an integrated weed management program to prevent the 
establishment and/or spread of invasive and exotic plants on USDA Forest Service 
lands.  The MHNF is currently developing an integrated weed management plan 
for all lands within the MHNF, including Project lands.  The USDA Forest Service 
has proposed a draft of their Invasive Plant Program that evaluates the potential 
environmental impacts posed by four invasive plant management alternatives.  
The proposed alternative emphasizes early detection of invasive and exotic plant 
populations and targeted use of herbicides to control infestations of invasive plant 
populations (USDA, 2004).  This alternative would result in more consistent use 
of pesticides to control invasive and exotic species and would provide the USDA 
Forest Service with tools that emphasize prevention and early detection but also 
provide for the use of select herbicides for eradication when invasive species have 
been detected.   

 
Surveys for invasive and exotic plant species in the Project study area in 

2001 and 2002 documented 10 invasive and exotic species (see Table 3.2.4.1-3).  
Most occurrences of these species were in association with Project facilities, such 
as roads, ROWs, and other disturbed areas.  The corridor along State Highway 
224, both a public highway and Project-use road that is outside the Project 
boundary, contains 9 of the 10 species documented.  The area around Timothy 
Lake contains 6 of the 10 species (see Table 3.2.4.1-3).  Overall, most of the 
invasive and exotic species in the Project study area are widespread and common, 
but occur in scattered infestations in low to moderate densities (EDAW, 2003c).   

 
Surveys for aquatic weeds in Timothy Lake in 1996 identified one aquatic 

weed species, Bidens beckii, but this species was determined not to be an invasive 
threat because it is relatively slow growing and appeared to be contained in one 
location (PSU, 1996).  No other aquatic weed species have been documented in 
Project reservoirs.  Fluctuating water levels (e.g., prolonged periods of inundation 
and subsequent dewatering) in Project reservoirs may deter the establishment and 
spread of aquatic weed species (Corps, 1989).   

 
Aquatic nuisance animal species known to occur in reservoirs and lakes in 

Oregon such as zebra mussel, mud snail, and mitten crab have not been 
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documented at the Project and are not thought to occur there at this time (TRWG 
meeting, March, 2004).   

 
3.2.4.1.2 Wildlife Communities  

 
The area within the Project boundary contains over 3,750 acres of relatively 

undeveloped land and water, much of which is part of the MHNF.  The MHNF 
manages this area and the surrounding areas for timber production, and protection 
and maintenance of wildlife habitats and species, scenic values, and recreation.  
Terrestrial wildlife habitats and communities in the Project area are typical of 
those found in undeveloped landscapes at similar elevations along the west slope 
of the Cascades.   

 
Topography, water resources, vegetative diversity, and the structural 

complexity of the vegetative communities in the Project area are important 
elements contributing to wildlife use and species composition at the Project.  Over 
300 animal species are known to occur or potentially occur in the Project vicinity 
(ODFW, 1993).  Birds are the most diverse group of animals in the vicinity of the 
Project with potentially more than 200 species.  In addition, 18 species of 
amphibians, 13 species of reptiles, and 72 or more species of mammals have the 
potential to occur in the vicinity of the Project.  In the following sections, we 
describe the wildlife communities in the Project area according to vegetation 
community and highlight the unique or noteworthy wildlife communities and 
species that occur.   

 
Upland Forests 

 
In terms of area, the dominant wildlife habitats in the Project vicinity are 

upland conifer and deciduous forests.  Upland forests serve various functions for 
wildlife that vary with the vegetative and structural diversity of the forest and the 
presence of micro- and macro-habitat components.  Some wildlife species are 
forest generalists, occurring in all forest habitats associated with the Project, while 
others are forest specialists, occurring in specific forest cover types and seral 
stages that offer unique habitat components such as old growth, snags, or nesting 
cavities.  In general, over 230 wildlife species are known to occur in forested 
habitats typical of the Project vicinity.  Most of these 230 species are neotropical 
migrant and resident songbirds that nest throughout forested habitats, utilizing all 
seral stages and forest vegetation communities.  While the overall area of mature 
and old growth forest is relatively low in the Project vicinity, remaining stands 
contain highly valuable habitat features for wildlife including abundant snags and 
down wood and large, old trees for nesting.  Mature and old growth conifer forest 
stands near Timothy Lake provide suitable nesting habitat for a variety of forest 
interior dwelling bird species, including the federally threatened spotted owl (see 
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section 3.2.5).  Bat species also use old trees in the Timothy Lake area and 
elsewhere at the Project for roosting and reproduction purposes. 

 
Black-tailed deer winter in some of the larger upland forest communities in 

the Project vicinity, including those near Three Lynx, Frog Lake, and Ripplebrook 
Campground.  Large mammals such as elk and black-tailed deer typically utilize 
open shrubby gaps, riparian and wetland areas, early successional second growth 
forests, and meadow areas below elevation 3,000 ft on south- and west-facing 
slopes and elevation 2,500 ft on north- and northeast-facing slopes as foraging 
habitat in winter (Witmer et al., 1985).  Upland forests and adjacent meadows and 
riparian areas provide quality foraging habitat for elk and black-tailed deer 
throughout the year.  Upland forests in the Project vicinity also provide suitable 
habitat for a variety of smaller mammals including the ermine, western gray 
squirrel, Townsend’s chipmunk, snowshoe hare, bobcat, coyote, and several 
species of rodents (PGE, 1999).   

  
Riparian Communities and Wetlands 

 
Riparian communities provide important habitat for a variety of wildlife 

species.  In the Project area, riparian areas include zones along the mainstem 
Clackamas River and Oak Grove Fork and associated tributaries as well as the 
borders of Project reservoirs, particularly Timothy Lake.  Riparian areas generally 
provide higher vegetation density and structure than surrounding habitats and 
when combined with proximity to water, provide abundant food, cover, and 
nesting opportunities for many wildlife species.  Fruit and mast-producing shrubs 
such as huckleberry and alder are locally abundant, particularly in the riparian 
zones along the mainstem Clackamas River, and provide valuable forage for birds 
and mammals.  Forbs and deciduous shrubs in this area also support grazing and 
browsing by black-tailed deer and elk.  Invertebrate density is generally high in 
riparian zones, providing food for insectivorous wildlife species such as birds and 
bats.  Mammalian predators, including black bear and cougar, are attracted to 
riparian habitats because of high prey densities, and they occasionally use riparian 
habitats as travel corridors (USFS, 2002b).   

 
The complex structure of riparian habitats provides loafing and nesting 

habitat for birds as well as protective cover for other species of wildlife.  Due to 
topography and presence of water, riparian areas are generally cooler in summer 
and warmer in winter than surrounding upslope areas and so provide important 
thermal cover for wildlife, particularly big game, during extreme weather (Diaz 
and Mellen, 1996).  Birds comprise the largest group of riparian-associated 
animals in the Project vicinity, with over 138 species known to occur or 
potentially occur.  Riparian vegetation provides nest sites, protective cover, 
foraging opportunities (e.g., insects, berries, seeds, etc.), and perch sites for birds 
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preying on insects and fish in adjacent waters.  Characteristic bird species of 
riverine riparian habitats in the Project vicinity include the common merganser, 
belted kingfisher, and American dipper, while bird species typical of reservoir 
riparian habitats include the tree swallow, violet-green swallow, and common 
nighthawk.  Riparian-dependent mammals include beavers, otters, muskrats, 
several species of shrews and voles, and various species of bats.   

 
Project reservoirs provide large amounts of open water loafing and foraging 

habitat for migratory waterfowl and other aquatic bird species including ring-
necked ducks, mallards, Canada geese, western and pied-billed grebes, and 
common loons.  With the exception of Timothy and Faraday lakes, the other 
Project reservoirs provide limited nesting opportunities for waterfowl due to the 
minimal extent of wetlands and other herbaceous habitats in and adjacent to the 
water.   

 
In contrast to the other Project reservoirs, Timothy Lake provides valuable 

habitat for a unique assemblage of wildlife.  Dispersed and developed recreation 
influences wildlife usage at Timothy Lake, particularly along the south shore.  
Portions of the North Arm are also affected to some extent by recreation; however, 
to a much lesser extent than other portions of the lake.  Despite these effects, the 
North Arm of Timothy Lake is unique among lands within the Project boundary in 
that it provides a diversity of high quality nesting, breeding, foraging, migratory, 
and loafing habitats for all groups of terrestrial wildlife species found at the 
Project, including invertebrates, amphibians, reptiles, mammals, and birds.  An 
important ecological feature of the North Arm wetlands is the stillwater breeding 
habitat that provides for amphibians, which is relatively limited in the Project 
vicinity.  Six species of amphibians breed in the emergent wetlands and stillwater 
pools at the North Arm, including the long-toed salamander, northwestern 
salamander, rough-skinned newt, Cascades frog, treefrog, and red-legged frog 
(EDAW, 2003a).  The North Arm wetlands support the most diverse amphibian 
species assemblage known within the Project area (EDAW, 2003a).   

 
Several mammal species including the river otter and beaver breed and 

overwinter at Timothy Lake.  Twelve species of bats potentially occur in the 
vicinity of the Lake, and natural bat roosts and reproduction sites (i.e., standing 
trees with voids between the bark and trunk) likely exist in the mature and old-
growth conifer forests in the area.  Field surveys documented bat use in four 
structures associated with the Timothy Lake Lodge in 2002 (Concannon, 2003).   

 
Timothy Lake and its surrounding emergent wetlands and the two small 

man-made islands in the northeastern portion of the lake provide nesting habitat 
for several species of waterfowl, including goldeneyes, mallards, ring-neck ducks, 
and wood ducks.  Timothy Lake supports one or more nesting pairs of osprey and 
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provides stopover habitat for a wide variety of migratory waterbirds, as do the 
other Project reservoirs.  Bald eagles occasionally forage in Timothy Lake, 
particularly in the north arm area.  A bald eagle nest was discovered near Timothy 
Lake in 2004 but it remained unoccupied during the 2004 breeding season 
(Stillwater Sciences, 2005).  The closest active known bald eagle nest to the 
Project area is located 3 miles away at Clear Lake (USFS, 2002a).  The 
unoccupied bald eagle nest near Timothy Lake could be an alternate nest for the 
Clear Lake nesting pair (Stillwater Sciences, 2005).  The North Arm area is 
potentially the best bald eagle foraging and breeding habitat at the Project, partly 
because of the seasonal abundance of waterfowl, a preferred food resource for this 
species, and partly due to the lake's fish resources (USFS, 2002a). 

  
Wetland habitats, other than those at the north arm of Timothy Lake, are 

relatively rare at the Project and so provide valuable habitat for wetland-dependent 
wildlife species at the Project.  The Oak Grove Meadows and Little Crater 
Meadows provide valuable emergent wetland habitats, particularly for songbirds 
and mammals.  These mid-elevation meadow habitats provide important stopover 
and breeding habitat for migratory and resident songbirds.  Little Crater Meadows, 
which is located outside the Project boundary and approximately 0.5 mile 
northeast of North Arm, supports a breeding population of sandhill cranes, a state- 
and USDA Forest Service-listed sensitive species (see section 3.2.5) (USFS, 
2002c).  Black bears also forage on huckleberry and alder in the meadows (PGE, 
1999).   

 
The drainages adjacent to and along the Oak Grove pipeline and pothole 

areas in the Oak Grove Meadows provide stillwater breeding habitat for 
northwestern salamander, rough-skinned newt, tree frog, and red-legged frog 
(EDAW, 2003a).  These meadows also serve as calving grounds and summer 
habitat for elk from March through July.  The vegetative diversity at the meadows 
provides high quality forage and protective cover close to water.  ODFW survey 
data which was obtained from the MHNF, document a decline in elk population 
density in this area over the last ten years (ODFW, 2004).  Experts suggest that the 
reduction of early seral stages from reduced logging may be contributing to the 
population decline (ODFW, 2004).   
 
 Project Rights-of-Way 
 

Project ROWs are linear features that are actively managed or used for 
Project purposes and include transmission lines, Project-use roads, and the Oak 
Grove pipeline (see Figure 1.0-3).  The TRWG identified the need for information 
on Project ROWs and how they affect habitat connectivity and wildlife movement 
and mortality at the Project, and PGE conducted several studies to address this 
issue.  The Pipeline/North Fork Fish Ladder/Faraday Canal Connectivity Study 
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(EDAW, 2003d) evaluated wildlife accessibility to the Oak Grove pipeline and 
identified the locations of and distances between wildlife crossing opportunities.  
The Project-use Roads Study (Marheine and Concannon, 2002) identified and 
described all Project-use roads at the Project. 

 
Roughly 22.8 miles of transmission lines occur at the Project (see Table 

3.2.4.1-2, Figure 1.0-3).  These transmission lines lie within ROWs that are 
roughly 100-ft wide and are maintained in early-successional shrub and tree 
stands.  These areas provide nesting and foraging habitat for wildlife species that 
specialize in early successional habitats.  Also, large mammals and birds utilize 
these areas as travel corridors between preferred habitats.  Early successional 
habitats are relatively rare at the Project and so transmission line and the pipeline 
ROWs provide wildlife habitat diversity in the predominantly mid-successional 
forest landscape.   
 

There are roughly 92 miles of Project-use roads associated with the Project 
(Marheine and Concannon, 2002) (see Table 3.2.4.1-2).  Roads can adversely 
affect wildlife, particularly wintering big game, by fragmenting natural habitats 
and reducing habitat effectiveness.  To address this issue, PGE inventoried and 
mapped all roads within a 162-square mile study area that encompassed the 
Project and surrounding area (Marheine and Concannon, 2002).  A total of 586 
miles of roads are located in the study area, most of which are USDA Forest 
Service roads and not related to the Project.  Project-use roads (those roads that are 
used by PGE to access, maintain, and operate the Project facilities) contribute 16 
percent to the overall open road density for the overall Project area and 46 percent 
to the density in the Lower Oak Grove Fork portion of the study area (Marheine 
and Concannon, 2002).  Project-use roads do not represent the majority of open 
roads, however, overall open road density in the Project study area exceeds MHNF 
standards and guidelines of 2.0 linear miles/square mile for known deer and elk 
winter range and 2.5 linear miles/square mile outside winter range (Table 3.2.4.1-
4) (Marheine and Concannon, 2002).   
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Table 3.2.4.1-4.   Open road1 and Project-use road density in the Project 
vicinity. 

 
Sub area Open Road Density2 

(Summer /Winter) 
Project-use Road 

Density2 
(Summer/Winter) 

Timothy Lake  2.4/2.4 0.05/0.05 
Upper Oak Grove Fork 2.4/2.4 0.3/0.3 
Lower Oak Grove Fork 2.4/2.3 1.2/1.1 
Clackamas River 2.1/2.1 0.5/0.5 
North Fork 3.3/3.3 0.5/0.5 
Source: Modified from Marheine and Concannon, 2002 
1 Open road density includes all roads 
2 Linear miles/square mile 

 
The Oak Grove pipeline is 6.4 miles long (see Table 3.2.4.1-2, Figure 1.0-

3).  Similar to the transmission lines, the pipeline lies within an approximate 100-
ft wide ROW that is maintained in early successional vegetation and provides 
habitat for species adapted to these habitats.  A portion of the pipeline ROW runs 
through Oak Grove Meadows, which provides valuable upland and wetland 
meadow habitats that support breeding and migratory birds, big game mammal 
species, and breeding amphibians.  There are no natural barriers that prevent 
wildlife from moving along both sides of the Oak Grove pipeline; however, only 
portions of the pipeline are considered crossable by wildlife.  The distance 
between available crossing locations for small and/or large animals can be as long 
as 2,303 ft, however, most (>60 percent) are less than 1,000 ft apart (EDAW, 
2003d).  The pipeline in not considered a barrier to large animal movement since 
these animals typically travel long distances and so can move along the pipeline 
until they reach a crossing opportunity.  The pipeline may act as a barrier to small 
animal movement since some small animals, such as amphibians and small 
mammals, are not known to travel long distances.  For some small, less mobile 
species, the pipeline may eliminate movement across an area, isolating 
subpopulations.  The magnitude of this effect on populations of small animals at 
the Project is unknown (EDAW, 2003d). 
 
Other Project-related Linear Features 
 

The Faraday Canal is roughly 0.75 mile long and approximately 25 ft wide 
(see Figure 1.0-3).  Because it lacks fencing, much of the canal is accessible to 
wildlife.  A vehicle bridge approximately 1,000 ft from the east end of the canal 
provides the primary wildlife crossing opportunity; however, the water velocity in 
the canal is relatively low so some animals likely cross the canal by swimming.  
The canal is also earthen-sided for much of its length, which allows animals to 
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enter and exit easier.  PGE has not documented any wildlife mortality related to 
the canal.  The Faraday Canal is not considered a major impediment to wildlife 
movement.  Animal movement is likely modified, but not completely blocked by 
the canal (EDAW, 2003d).   

 
The North Fork Fish Ladder is 1.9 miles long (see Figure 1.0-3).  There are 

no natural barriers that prevent wildlife from moving along both sides of the 
ladder; however, crossing the ladder is difficult or impossible for most terrestrial 
wildlife.  All but the lower 100 feet of the fish ladder is fenced, limiting wildlife 
access to the ladder, although some wildlife can burrow under or jump over the 
fence in some locations.  Wildlife are occasionally trapped in the fish ladder.  PGE 
estimates that approximately five deer die annually in the fish ladder.  Nine deer 
and two coyotes died in the fish ladder between April 1998 and June 2001 
(EDAW, 2003d).  PGE installed two escape ramps in the fish ladder in 2001, and 
since then, only two deer deaths have been reported.  The fish ladder acts much 
like the pipeline with respect to connectivity, modifying large animal movement 
patterns to some degree and potentially isolating some subpopulations of smaller, 
less mobile wildlife such as terrestrial salamanders and small mammals.   

 
Wildlife Management 

 
The MHNF Land and Resource Management Plan (LRMP) designated 

several habitat areas for bald eagles (A-13), northern spotted owls (A-8), pileated 
woodpeckers, and pine martens (B5).  However, the Northwest Forest Plan 
amended these designations and replaced the A-8 and B-5 management areas with 
a system of Late-Successional Reserves (LSRs), which now form the management 
direction for these species.  The MHNF still retains the A-13 areas for bald eagles.  
The USDA Forest Service allocates and manages these habitat areas for protection 
or recovery of their associated species.  Several A-7 special old growth habitat 
areas also occur around Timothy Lake and along the mainstem of the Clackamas 
River.  The USDA Forest Service manages these areas to retain old growth habitat 
components and preserve old growth habitat functions and values.   

 
There are several small bald eagle habitat areas and one large area near 

Timothy Lake identified as a potential bald eagle recovery area in the Mt.  Hood 
Forest Plan.  These areas are designated and managed by USDA Forest Service to 
promote critical habitat components for the bald eagle, including mature forest 
with snags/perch trees adjacent to water and/or a food source.   
 
3.2.4.2  Environmental Effects  

 
 The Proposed Action includes many measures that could affect terrestrial 
resources, including the proposed changes in flow management and reservoir 
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operations, as well as measures designed to protect or enhance terrestrial and 
recreational resources at the Project.  In this section, we evaluate the potential 
effects on terrestrial vegetation and wildlife communities.   
 

In terms of area or magnitude, the Proposed Action does not include any 
measures that would cause significant, direct losses of vegetation or wildlife (i.e., 
no measures would cause the removal of large areas of vegetation or critical 
wildlife habitats).  Disturbance or loss of vegetation associated with proposed new 
construction would not be significant since new construction projects are limited 
to upgrading existing recreational facilities, trails, and campsites.  With the 
exception of the three new campgrounds, all new construction would occur in 
small areas, generally less than one acre in size, most of which have been 
previously disturbed by Project- or recreation-related activities.  Removal or 
alteration of existing vegetation would be minimal and limited to undisturbed 
areas immediately adjacent to the construction sites.  All ground- or vegetation-
disturbing activities would follow guidelines identified in the Vegetation 
Management Plan (PGE, 2006), developed in consultation with USDA Forest 
Service, USFWS, and ODFW as part of the Settlement Agreement (PGE, 2006), to 
minimize short-and long-term adverse effects to vegetation communities and 
associated wildlife and wildlife habitat.  The guidelines also include specific 
measures for controlling the spread of noxious weeds and invasive/exotic plant 
species at the Project.   

 
The Proposed Action provides for the support of the TRWG to coordinate 

implementation of terrestrial resource license conditions throughout the life of the 
new license and to facilitate consultation between PGE, the agencies, and Tribes.  
Ongoing support of the TRWG would also assist identification of any new 
terrestrial resources issues that may arise during the course of any new license.   

 
Flow Management at Timothy Lake  

 
The Proposed Action involves maintaining the water surface elevation in 

Timothy Lake between 3,189.0 and 3,191.5 ft from Memorial Day through Labor 
Day.  During this period, PGE would operate Timothy Lake to minimize water 
level fluctuations, with no drawdown below 3,190.0 ft before August 1.  Under the 
existing license, PGE has tried to maintain Timothy Lake at either full pond 
(elevation 3,190.0 ft) or the surcharge level (elevation 3,191.9 ft) between June 1 
and Labor Day, provided these elevations are reached by June 1.  Though PGE 
attempts to maintain stable water levels during this period, maintenance at 
Timothy dam or at Project facilities downstream can cause the lake level to 
fluctuate within limits allowed by the current license (3,189.0 to 3,191.9 ft).   
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Maintaining a stable water level at Timothy Lake between elevation 
3,189.0 and 3,191.5 ft between Memorial Day and Labor Day with no drawdown 
below 3,190.0 ft before August 1 and initiating the annual drawdown in early 
September would resemble current operations and the condition to which 
vegetation and wildlife species have adapted at Timothy Lake (i.e., a seasonal 
wetland with varying water levels during the growing season).  Timothy Lake 
surface water elevation data between the years 1957 and 2000 show that Lake 
levels between June 1 and August 31 have varied considerably, but for the most 
part remained within the range of 3,188.0 and 3,191.9 ft.  During the years from 
1978 to 1992, lake levels were below 3,190.0 ft for over 95 percent of the period 
from June 1 to August 31.  In 1993, PGE began exercising their right to maintain 
the lake at the surcharge level of 3,191.9, and so water levels typically ranged 
between 3,190.0 and 3,191.9 from 1993 to 2000 during the summer period.   
 

Under the Proposed Action, PGE would initiate the annual Timothy Lake 
drawdown in September, as conducted under the current license.  This would 
resemble conditions to which species at Timothy Lake have been exposed since 
creation of the Lake and so would not cause a significant change in the ecosystem 
or adversely affect wildlife adapted to the Timothy Lake ecosystem.  For the most 
part, the wildlife breeding season at Timothy Lake is complete by early 
September, although some young-of-the-year may still occur in the area.  
Relatively immobile organisms, such as amphibian hatchlings and tadpoles that 
have not yet metamorphosed into larvae, juveniles, or adults, occur in wetlands 
and temporary ponds along the margins of Timothy Lake, particularly in the North 
Arm.  Six species of amphibians breed in these temporary pools and wetlands 
along the margins of Timothy Lake, including two federally listed species of 
concern: red-legged frog and Cascade’s frog (see section 3.2.5.2).  PGE conducted 
surveys in July and August 2003 to document the presence, developmental stage, 
location, and habitat utilization of amphibians in the North Arm wetlands during 
that time period.  Surveys documented salamander adults and larvae and frog 
tadpoles and juveniles in the North Arm wetlands: over 90 percent of individuals 
observed were adults, larvae, or juveniles that are mobile and can move in 
response to changing habitat conditions (EDAW, 2004).  In August, a few 
relatively immobile tadpoles still occurred in their natal wetlands or breeding 
pools, but we assume that by early September amphibian metamorphosis is 
complete and individuals are mobile enough to move in response to changing 
water conditions.   

 
Changes to flow management from Timothy Lake would alter flows in the 

Upper Oak Grove Fork by increasing year-round minimum flows from 10 cfs to 
30-60 cfs or inflow, whichever is less, and steadily increasing flows in September 
and October followed by higher flow releases from November through February, 
as opposed to releasing extreme high flows in September and October as practiced 
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under the current license.  For the most part, inflow into Timothy Lake exceeds 30 
cfs much of the year.  Therefore, the proposed change to a new minimum flow of 
30+ cfs or inflow would not alter flow releases much from the existing situation.  
Thus, the proposed changes in flow are unlikely to significantly affect riparian 
vegetation along the Oak Grove Fork and associated tributaries.  In the portion of 
the Oak Grove Fork closest to Timothy Lake dam, the channel is highly defined 
and riparian vegetation is minimal, so flow/stage changes would not significantly 
affect riparian vegetation.  Further downstream towards Lake Harriet, the system 
becomes more alluvial and supports more riparian vegetation; however, the effect 
of the increased minimum flow would be felt even less in this area due to the 
addition of water to the Oak Grove Fork through accretion and input from 
tributary streams.  Limiting extreme flows in fall would reduce erosion of fine and 
coarse sediments required by riparian vegetation for establishment, potentially 
improving habitat conditions for riparian vegetation.   

 
There are numerous side-channel habitats and 20 small off-channel 

wetlands between Timothy Lake and the mouth of Oak Grove Fork (EDAW, 
2002a).  The flow management regime associated with the Proposed Action would 
wet some side-channel habitats, possibly eliminating some riparian vegetation that 
has encroached into the side channel, depending on the amount and velocity of 
water entering the side channel.  Increased flows could reduce riparian vegetation 
by changing some side channel wetlands to flowing side channel habitats.  Off-
channel habitats would be unaffected by the Proposed Action’s flow management 
regime, as flows over 350 cfs would be required to wet these areas. 

 
The changes in minimum flows are not anticipated to affect aquatic 

amphibians occurring in instream and riparian habitats along the Upper Oak Grove 
Fork.  These habitats provide breeding and/or post-breeding summer habitat for 
eight amphibian species that occur in the water column as well as riparian area 
along the water’s edge through early fall (EDAW, 2003a).  Increased flows in the 
Oak Grove Fork and side-channel habitats could potentially increase instream 
habitat for Pacific giant salamanders, a common species in the region that is 
adapted to higher flow conditions associated with larger streams.  These flows 
would not reduce summer habitat for other amphibian species that utilize the 
margins and side channel habitats of the Oak Grove Fork, including federal 
species of concern such as red-legged frogs and Cascades frogs.  Tributary streams 
in the area between Timothy Lake and the mouth of Oak Grove Fork are steep so 
only the splash zones at the tributary mouths would be affected by proposed flows.  
Accordingly, amphibian species occurring in these areas would not be 
significantly affected.   
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Flow Management at Lake Harriet  
 
The Proposed Action would raise the normal operating water level of Lake 

Harriet by one foot and increase the minimum flow from Lake Harriet into the 
Lower Oak Grove Fork to at least 70 cfs year-round and up to a maximum of 100 
cfs during the period from October 1-15 of normal to dry years and April 1 
through October 15, primarily to enhance fishery resources (PGE, 2006).  
Increasing the operating level of Lake Harriet by 1 ft would not significantly affect 
vegetation or wildlife species.  Although cold water corydalis occurred at a site 
across from Lake Harriet Campground in the late 1980s, it is no longer present.  
Currently the Lake Harriet shoreline is very steep and contains only limited 
vegetation consisting of species common to the region.  Wildlife use of Lake 
Harriet is primarily limited to foraging and loafing by waterfowl and some 
passerines and no wildlife nesting or other significant habitat occurs within the 
zone affected by the pool raise.  The TRWG evaluated the potential effects of the 
proposed pool level raise on shoreline vegetation using field surveys and GIS 
analysis and determined that probably less than 0.24 acre of forested wetland, 0.09 
acres of riparian habitat, 0.18 acres of developed recreation area and less than 0.2 
acres of mid-successional conifer forest would be inundated (0.67 acres total) by 
the proposed pool level rise (PGE, 2005).  Most of this area would convert to open 
water but some of the area would remain as vegetated wetlands.  This wetland 
impact is relatively minor when considering that over 100 acres of riparian 
wetlands occur along the Oak Grove Fork and associated tributaries between 
Timothy Lake and the confluence with the mainstem Clackamas River.  Also, 
some open water habitat created from the proposed pool level rise could 
eventually revert to vegetated wetlands since it is likely that sediment would 
accumulate in portions of the newly inundated areas.   

 
Increasing minimum flows from Lake Harriet year-round could potentially 

affect riparian vegetation in the Lower Oak Grove Fork, which is generally more 
alluvial and thus more sensitive to flow/stage changes than the Upper Oak Grove 
Fork.  Increasing minimum flows downstream of Lake Harriet would re-water 
some side channel habitats.  Riparian vegetation that has encroached in these side 
channels, as well as in the main stem, could be scoured out by the higher flows 
and replaced by instream habitat.  Amphibians are unlikely to be adversely 
affected by these changes, and could potentially benefit by the increased habitat 
provided by the re-watered side channels.   

 
Augmenting Gravel Downstream of Lake Harriet and River Mill and Enhancing 
LWD Downstream of Lake Harriet, Faraday Diversion dam, and River Mill  

 
Although augmenting gravel and LWD in Project-affected reaches is aimed 

at improving fish habitat, these measures could indirectly benefit riparian 
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vegetation and wildlife by increasing potential habitat for riparian plant species.  
Project dams and associated diversion structures currently reduce the instream 
delivery of LWD and coarse sediment into and through downstream areas because 
maintenance necessitates removal of LWD and sediment above Project structures 
(USFS, 1996a, b).  Reduction of LWD and sediment can adversely affect riparian 
habitat, as these features and the nutrients they carry are important for establishing 
riparian vegetation.  Enhancement of gravel and LWD could increase riparian 
habitat at the Project by providing additional microhabitats and substrate for new 
plant growth.   
 
Habitat Connectivity and Species Disturbance Plan 

  
The Proposed Action includes implementation of a Habitat Connectivity 

and Sensitive Species Disturbance Plan which would be developed in consultation 
with the USDA Forest Service, USFWS, and ODFW as part of the Settlement 
Agreement (PGE, 2006), and would incorporate the following measures: 

 
• Installation of six earthen ramps along the Oak Grove pipeline to provide 

crossing opportunities for wildlife. 
• Installation of up to 20 low profile crossings over the Oak Grove pipeline to 

provide small animals additional crossing opportunities. 
• Installation of two wildlife bridges along the North Fork Fish Ladder to 

provide crossing opportunities for wildlife and an exit point for entrapped 
animals. 

• Installation of an 8-ft-high wildlife exclusion fence along the uphill side of the 
lower portion of the North Fork Fish Ladder between the separator and 
upstream access road.   

• Development of a management plan for any new bald eagle nests identified 
within the term of any new license within 0.25 mile of Project facilities or 
within 0.5 mile in a direct line of sight of Project facilities. 

• Contribution of $500 annually to the USDA Forest Service to help fund the 
volunteer program for maintaining and monitoring wildlife use of nest boxes 
installed around Timothy Lake.   

 
Installation of wildlife crossings along the Oak Grove pipeline and the 

North Fork Fish Ladder could improve wildlife movement and habitat 
connectivity at the Project, provided the crossings are designed so that wildlife 
could easily utilize the crossings.  The pipeline and fish ladder are non-natural 
linear features that impede wildlife movement across the landscape and thus 
reduce habitat connectivity (i.e., the extent to which the landscape pattern of the 
ecosystem provides for biological flows that sustain animal and plant populations).  
Connectivity is a key attribute for a functional ecosystem because it allows 
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wildlife to move, disperse, migrate, and interbreed with other sub-populations.  
The effects of reduced habitat connectivity are greatest on species with limited 
dispersal ability and patchy distribution, particularly small mammals and 
amphibians.  For such species, non-natural linear features such as the pipeline or 
the fish ladder can act as barriers to movement, potentially isolating 
subpopulations.  However, it is likely that the pipeline and fish ladder change 
wildlife movement patterns, rather than preventing movement by most species 
(EDAW, 2002d).  This change in movement pattern causes animals to potentially 
expend more energy to find a site where they can safely cross a structure, but in 
most cases does not isolate sub-populations or threaten the long-term fitness and 
survival of individuals or sub-populations (Schumaker, 1996).  Field surveys 
conducted by PGE in 2000 and an on-site inspection by the TRWG in 2002 
confirmed that several species of wildlife currently cross the pipeline, particularly 
big game and invertebrates.  Obvious game trails parallel much of the pipeline and 
it appears that deer and elk travel along the pipeline to reach existing crossing 
areas.  It is unlikely that most small mammals or terrestrial amphibians climb over 
the pipeline, but likely cross under or over the pipeline at available passages and 
crossings.   

 
There is no evidence that a particular species has been affected to a 

significant degree (i.e., population persistence or viability) by Project-induced loss 
of connectivity.  The impact of reduced connectivity on wildlife at the Project is 
unknown, but would be the greatest on species with limited dispersal ability and 
patchy distributions, such as small mammals and terrestrial amphibians.  There is a 
lack of documentation on movement distances of such species.  Despite their small 
size, amphibians and reptiles may be less vulnerable to habitat fragmentation than 
mammals (Lidicker and Koening, 1996).  The can survive for long periods of time 
without food and many species are adapted to extended movement and migration 
through rough terrain (Lidicker and Koening, 1996; Tressler, 2002b).  Adult 
ensatina males have been documented moving up to 137 ft over a 2-year period 
(Nussbaum et al., 1983).  Conversely, the Oregon slender salamander may move 
less than 6 ft over a lifetime (Lidicker and Koening, 1996).  Some amphibian 
species have been documented to move as much as one mile (Corkran, 2001).  The 
longest section of the Oak Grove pipeline without a crossing opportunity is 0.5 
miles (EDAW, 2002d).   

 
The Proposed Action includes installation of 6 earthen ramps and 20 low 

profile overhead crossings along the Oak Grove pipeline to provide crossing 
opportunities for wildlife.  The low profile overhead crossings would consist of 
jute mat or other suitable material laid over the pipeline.  The earthen ramps would 
be made with fill - soil/gravel/vegetative debris on one or both sides of the 
pipeline.  Low profile crossings would be used in areas with limited vehicle/ 
machinery access.  Fill crossings would be placed in locations selected by the 
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TRWG, in consultation with the Cultural Resources Workgroup, that allow the 
vehicle and machinery access needed for material placement.  The installation of 
wildlife crossings over the pipeline would significantly reduce the distance 
between crossing opportunities, thereby providing greater connectivity for small 
and large animals.   

 
Improving connectivity could help meet the management goals defined in 

the MHNF Plan and the Northwest Forest Plan of maintaining habitat connectivity 
so that dispersal, migration, and interbreeding among sub-populations can occur. 

 
Habitat conditions associated with some wildlife crossings are not suitable 

for all wildlife species.  Ungulate (e.g., deer) use of wildlife crossings is strongly 
correlated with vegetative structural diversity at the approach and exit of the 
crossing while carnivore (e.g., bobcat and coyote) use of crossings is better 
correlated to broader landscape variables such as topography and territoriality 
(Clevenger and Waltho, 2002).  Lack of cover and suitable microclimate on the 
approaches to some crossings and on the crossings themselves may deter some 
animals from using them or make some animals more susceptible to predation 
while, or immediately after, crossing (prey funnel).  PGE would consult with the 
TRWG to develop crossing designs that are amenable to the widest variety of 
species possible and to ensure wildlife crossings do not increase the potential for 
predation.   

 
Cavity nesting species including brown creeper and pileated and hairy 

woodpeckers nest in the Timothy Lake area and elsewhere at the Project.  
Accordingly, the provision of funds to support maintenance and monitoring of the 
nest boxes around Timothy Lake would benefit these and other cavity nesting bird 
species.  The magnitude of this benefit is unknown and would depend on the 
extent to which natural cavities are limited in the area.  Regardless, the nest boxes 
would provide additional nesting habitat for cavity nesters.   A significant positive 
correlation exists between snag density (i.e., cavity availability) and the abundance 
of primary and secondary cavity nesting bird species in Pacific northwest 
coniferous forests (Ohmann et al, 1994).   

 
The Habitat Connectivity and Sensitive Species Disturbance Plan includes 

a schedule for Project-related inspection and maintenance activities along Project 
ROWs to avoid disturbance to sensitive wildlife species.  These scheduling 
restrictions do not apply to the entire Project area.  Rather, they apply to specific 
locations within the Project area known to support sensitive species.  Scheduling 
windows include:  

 
• Avoidance of deer and elk wintering habitat between December 1 and March 

31. 
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• Avoidance of loud noises or extensive disturbance within 65 yards of suitable 
Northern spotted owl habitat between March 1 and July 15.   

• Avoidance of activities within one mile of the Big River peregrine falcon nest 
between January 15 and July 31.   

• Consultation with the TRWG prior to performing scheduled or danger tree 
management and emergency repair activities during the above described 
wildlife exclusion periods. 

 
PGE developed this schedule in consultation with resources agencies to 

ensure adequate protection for sensitive species.  Additional discussion of the 
effects of the Habitat Connectivity and Sensitive Species Disturbance Plan on 
listed species is included in section 3.2.5.   
 
Terrestrial Resources Monitoring Plan 

  
The Proposed Action includes implementation of a Terrestrial Resources 

Monitoring Plan (PGE, 2006), which is a long-term monitoring program aimed at 
assessing the potential ongoing impacts of Project-related activities on select 
sensitive  and/or rare species.  The monitoring plan would address the following 
resources: 

 
• cold water corydalis in the Oak Grove Fork; 
• amphibians and wetlands at the North Arm of Timothy Lake: and 
• sensitive plant species that are known to occur within the Project area.   
 

Monitoring would help detect potential issues or conflicts between Project 
operations/management and select species and would facilitate optimization of 
vegetation management activities to minimize potential impacts to sensitive 
species.  PGE would consult with members of the TRWG to develop monitoring 
plans for select species and habitats.   
 
Vegetation Management Plan 

 
The Proposed Action includes implementation of a Vegetation 

Management Plan that includes the following measures: 
 

• Procedures and methods used by PGE to control and manage vegetation, 
including the use of approved herbicides to control undesirable species. 

• Procedures for re-vegetating disturbed soils or poorly vegetated areas resulting 
from Project-related activities. 

• An integrated weed management program for managing exotic and invasive 
vegetation at Project-related facilities and along Project ROWs. 
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• Procedures for mitigating the removal of live, dead or diseased trees and down 
wood resulting from Project-related activities. 

 
The vegetation management plan for Project ROWs focuses on maintaining 

functioning riparian reserves and establishing and maintaining native, low-
growing vegetation within the ROWs.  The plan defines vegetation management 
practices that maintain or improve existing habitat quality of Project ROWs.  The 
plan includes guidelines for herbicide use and vegetation management practices 
along Project ROW’s, measures that ensure the protection of wildlife and plant 
populations, guidelines for felling hazard or danger trees to provide down wood 
for wildlife habitat, and ROW maintenance and inspection practices that protect 
breeding wildlife.  The plan establishes ROW maintenance schedules that 
accommodate protection of sensitive wildlife species.  For example, to minimize 
disturbance to breeding peregrine falcons, routine vegetation clearing along 
transmission lines would exclude areas within one mile of a nest between January 
15 and July 31.  Similar consideration was given to deer and elk wintering grounds 
and routine activities would generally avoid these areas between December 1 and 
March 31.  The maintenance restrictions would benefit these and other wildlife 
species by minimizing disturbance during the seasons when individuals are most 
vulnerable to disturbance.   

   
The Vegetation Management Plan allows use of specific herbicides on 

Project Lands to control the presence and spread of invasive non-native plants.  
Herbicide use would be limited to noxious weed control and used in accordance 
with the Noxious Weed Control Program that was developed in consultation with 
USDA Forest Service as part of the Vegetation Management Plan and Settlement 
Agreement (PGE, 2006).  The Noxious Weed Control Program would focus on the 
identification and prevention of invasive vegetation species.  The program 
includes strategies to identify and control new infestations, treatments for existing 
infestations, and inventory and monitoring.  Prevention and monitoring activities 
would utilize best management practices to prevent the introduction of invasive 
species into the Project area.  For example, existing infestations would be treated 
prior to scheduled maintenance to reduce the likelihood that maintenance activities 
would spread the infestation.  Measures included in the Proposed Action that 
would require land disturbance would follow necessary precautions to control the 
spread of noxious weeds and exotic/invasive plants.  Under the Proposed Action, 
PGE would prepare a Noxious Weed Risk Assessment for all maintenance and 
construction projects involving ground disturbance to identify the best 
management practices and monitoring necessary to prevent noxious weed 
infestations.   

 
Integration of the Vegetation Management Plan and Noxious Weeds 

Control Program into Project operations for the duration of the next license term 
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would benefit native plants and wildlife by monitoring and controlling competition 
from invasive and noxious species.   
 

Safety and power line reliability issues require that PGE fell trees that pose 
a potential hazard or danger to Project staff, facilities, or structures, including 
power lines.  PGE proposes four different management techniques for danger trees 
and slash material removed from transmission line ROWs: 1) leave felled hazard 
trees on site to provide down wood habitat for wildlife; 2) scatter slash material on 
site; 3) chip and scatter slash material on site; or 4) pile on site and burn.  Leaving 
felled trees and wood chips would benefit wildlife, particularly small mammals 
and terrestrial amphibians, because down wood is a critical habitat component for 
such species and is somewhat limited in the ROWs and other selected portions of 
the Project (EDAW, 2003b).  On site placement of wood material would only 
occur in instances with no safety concerns or fire hazards.   
 
Wetlands Mitigation Plan 

  
The Proposed Action includes a provision to raise the water level of Lake 

Harriet one foot, from 2,038 ft to 2039 ft.  This action would inundate 
approximately 0.67 acre of wetland and result in the loss of available terrestrial 
wildlife habitat over the course of the new license term (PGE, 2006).  In addition, 
the creation of Timothy Lake inundated roughly 262 acres of wetland and these 
areas will continue to be unavailable to terrestrial wildlife and plant species that 
use these habitats.  Accordingly, the Proposed Action includes implementation of 
a Wetlands Mitigation Plan (PGE, 2006), which includes three measures to restore 
and protect wetlands in the vicinity of the Project: 

 
• restoration of wetlands on PGE’s Davis Ranch property; 
• enlargement and restoration of wetlands at Promontory Park; and 
• protection of North Mountain wetlands. 

 
PGE has agreed to expand and/or enhance existing wetland habitat at 

PGE’s Davis Ranch property and Promontory Park.  The Davis Ranch wetland 
mitigation would involve minimizing areas where equipment or gravel are stored, 
vegetation planting, weed control, and monitoring of the restoration project 
effectiveness.  The Wetland Mitigation Feasibility report indicates that the Davis 
Ranch enhancement project could include enhancement of small areas of the 
existing wetlands to support red-legged frog breeding habitat (EDAW, 2004).  The 
wetlands at Promontory Park were created as a result of beaver activity and PGE 
proposes to enlarge the existing Promontory Park wetlands through regrading and 
vegetation planting (PGE, 2006).   
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These restoration measures at Davis Ranch and Promontory Park would 
increase the quality and/or quantity of wetlands at or in the vicinity of the Project 
and provide amphibians and other wetland-dependent wildlife additional habitat.  
All wetland restoration measures would include monitoring and maintenance to 
evaluate and ensure the success of the restoration efforts.   

 
A Wetland Feasibility Study conducted in 2004 (EDAW, 2004b) evaluated 

the potential for wetland protection, restoration, and enhancement projects at sites 
throughout the Clackamas River watershed.  Aside from the Davis Ranch and 
Promontory Park sites, no other sites within the watershed were deemed suitable 
(EDAW, 2004b).  Insofar as no other suitable wetland protection, restoration, or 
enhancement projects occur in the Clackamas River watershed, PGE proposes, and 
the Settlement parties recommend, that PGE make a one time contribution of 
funds to facilitate acquisition of this site, with the parcel being owned by a third 
party or transferred to ownership by USDA Forest Service.  The suitability of this 
site for Project-related wetland mitigation is questionable given its location outside 
the Clackamas Watershed.  Also, the current status of this site is unknown: the 
Wetland Mitigation Plan (PGE, 2006) states that this site was potentially being 
logged in 2005 and it is unclear if this occurred or if logging activities have 
affected the site such that protection of the site for wetland mitigation is no longer 
appropriate.  
 
Recreation Improvements 

  
The Proposed Action includes a Recreation Management Plan (PGE, 2006) 

that consists of several measures that could affect terrestrial resources:  
  

• construction of a new 50 site campground between the existing Hoodview and 
Gone Creek campgrounds between 10 and 15 years after issuance of a license; 

• construction of two new small (accommodate 12 to 25 people each) group sites 
in a location to be determined in consultation with the USDA Forest Service 
between 5 and 10 years after issuance of a license; 

• reconfiguration of Timothy Lake campgrounds; 
• relocation and improvements to the Timothy Lake Trail; 
• rehabilitation of the two dispersed sites near the North Arm of Timothy Lake 

that were identified for closure by the USDA Forest Service;  
• improvements to Lake Harriet walkways and fishing and boat access; 
• improvements at Promontory Park campgrounds; and 
• development of educational signage and interpretive materials. 
 

Construction of the new 50 site campground and the two small 
campgrounds would adversely impact terrestrial vegetation and wildlife through 
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vegetation removal associated with construction and habitat disturbance during 
construction and operation.  Because the exact location and footprint of the 
campgrounds is unknown at this time, we are unable to analyze the impacts of 
these new campgrounds on terrestrial resources. Consultation with USDA Forest 
Service regarding location and design of these campgrounds, as proposed by PGE, 
would reduce the potential for significant adverse impacts on terrestrial resources.  
The Proposed Action provides for the support of the TRWG to coordinate 
implementation of terrestrial resource license conditions and address any issues 
that arise throughout the life of the new license.  Accordingly, the TRWG would 
have the opportunity to provide input on the location and operation of the new 
campgrounds, further reducing the potential impacts to terrestrial resources. 
 

The reconfiguration of the Timothy Lake campgrounds would improve 
access for recreational vehicles and native vegetation would be planted to provide 
more separation between campsites.  These modifications would enhance the 
quality and quantity of terrestrial habitat in these areas by encouraging vehicular 
access in designated areas (discouraging off-road use) and providing additional 
habitat for wildlife species that currently inhabit the Timothy Lake campgrounds.   
 

Modifications to the Timothy Lake trail, including reconstruction and/or 
relocation of some segments, redefining segments within developed campgrounds 
and day use areas, and modifying areas that currently are eroding would likely 
result in minor direct losses of vegetation, although this effect would be at least 
partially offset by the benefits of managing trail use and rehabilitating eroding 
areas.  The recreation facility inventory conducted at the Project indicated that the 
lack of clearly designated trails within the developed campgrounds is resulting in 
damage to vegetation from off-trail use (EDAW and Frayer, 2004).  More distinct 
trails and improved signage would discourage off-trail use and help protect 
vegetation and wildlife resources around Timothy Lake.  Reconstructed or 
rehabilitated trail segments that occur within Riparian Reserves would be designed 
to meet USDA Forest Service Aquatic Conservation Strategy objectives (USFS, 
1994) and would include measures to maintain habitat effectiveness and protect 
sensitive habitats and species.   
 

Conducting rehabilitation measures for selected dispersed campsites at 
North Arm would improve conditions for vegetation and wildlife by returning 
these areas to a natural state and facilitating regrowth of native vegetation.   

 
Proposed improvements to the Lake Harriet camping and day use areas 

include adjusting the fishing dock and shoreline access points to accommodate 
universal design standards and the higher lake level and providing an appropriate 
access route (i.e., walkway) to improve shoreline access for anglers.  Site visits to 
Lake Harriet by the TRWG in 2004 determined that adjusting the fishing dock and 
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shoreline access points would not affect terrestrial resources, as the Lake Harriet 
shoreline is largely unvegetated, with very minimal wetland vegetation and 
occasional upland trees and shrubs along the shoreline.  In addition, wildlife use of 
Lake Harriet is generally limited to common, disturbance-tolerant species.  The 
walkway would not require filling any portion of Lake Harriet.  The walkway and 
shoreline access points would not adversely affect vegetation or wildlife and could 
potentially benefit the limited vegetation communities occurring there by directing 
use to walkways.   

 
Improvements to Promontory Park include improving an existing walking 

trail at North Fork and moving the existing boat ramp at Estacada Lake to a new 
location along the south shore.  Improving the walking trail could positively affect 
vegetation communities by funneling traffic onto the trail.  At Estacada Lake, the 
existing boat ramp would be closed to accommodate the new fish ladder and a new 
ramp would be constructed on the south shore.  The Estacada Lake shoreline is 
largely unvegetated and wildlife usage is limited to common, disturbance-tolerant 
species so this modification would not adversely affect terrestrial resources. 
 

As part of an overall program for interpretation and education at the 
Project, PGE would develop educational signage and interpretive materials 
highlighting noxious weed control, TES and S/M plants and animals, and habitat 
protection.  Visitor-related activities that affect terrestrial resources at the Project 
include off-trail hiking, collecting or disturbing vegetation or wildlife, and using 
down wood for firewood.  Educating visitors about the effects of these activities 
on terrestrial vegetation and wildlife communities at the Project could benefit 
these resources by encouraging positive land stewardship and discouraging 
potentially damaging human activities. 
  
3.2.4.3  Unavoidable Adverse Impacts on Terrestrial Resources 

 
The Proposed Action would not cause significant unavoidable adverse 

impacts on terrestrial resources.  The continued inundation of Project reservoirs 
would limit the extent of wetlands and other vegetation communities along the 
shoreline.  Project dams would continue to limit downstream sediment transport, 
which could limit growth and establishment of riparian vegetation in some 
locations.   
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3.2.5 Listed Threatened, Endangered, and Other Rare Species 
 

3.2.5.1  Affected Environment 
 

3.2.5.1.1 Federally Listed Threatened and Endangered Species 
 

Five federally listed species, one candidate for federal listing, and seven 
federal species of concern occur in the vicinity of the Project (Table 3.2.5.1-1; 
Stillwater, 2005).  Several other rare species listed by the ODFW and managed 
and monitored by the USDA Forest Service and the Oregon Natural Heritage 
Program (ONHP) also occur in the vicinity of the Project (Table 3.2.5.1-1).   
 
Steelhead (O. mykiss) 

 
Two runs of steelhead are present in the Clackamas River Basin, winter-run 

and summer run.  Steelhead from the Clackamas River Basin are part of the Lower 
Columbia River evolutionary significant unit (ESU).  In March 1998, the NMFS 
determined that the Lower Columbia River ESU should be listed as Threatened 
(63 FR 13347). 

 
The winter steelhead run has a wild component and two hatchery stocks.  

The hatchery stocks created an early winter steelhead run, which generally returns 
to the basin from January to April.  The wild run returns later, between February 
and June (see Figure 3.2.3.1-2).  Although winter steelhead are known to spawn 
throughout most of the Clackamas River Basin, the upper watershed provides 
more extensive spawning and rearing habitat (Stillwater Sciences, 1999).   

 
Winter steelhead fry emerge between June and early August and rear in the 

river system for one to four years.  They range throughout most of the Clackamas 
River Basin as they grow and will often move high into steep and fast-flowing 
stream reaches.  Production of steelhead smolts is closely related to the amount 
and quality of large pools.  Juvenile winter steelhead generally undergo 
smoltification in the spring and emigrate downstream from March through June. 

 
The Clackamas River Basin winter steelhead run provides angling 

opportunities throughout the winter.  Annual harvest in the basin averaged 3,645 
winter steelhead from 1989 through 1994 (Massey and Keeley, 1996, as reported 
by PGE, 1999).  In the early 1990s, harvest regulations in the basin were adjusted 
to protect wild steelhead (PGE, 1999).  Since 1998 hatchery steelhead have been 
removed at the North Fork fish trap and hauled back downstream, and the upper 
basin managed for wild fish only.  In addition wild broodstock are taken at the trap 
to replace the use of non-native stocks. 
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Table 3.2.5.1-1. Listed threatened, endangered, and other rare species 
occurring or potentially occurring in the vicinity of the Project1. 

 
SPECIES Scientific Name USFWS/NMFS2 ODFW3 USDA 

Forest 
Service4 

ONHP5 

FISH (4)      
Steelhead Oncorhynchus mykiss T SC -- 1 
Chinook salmon           Oncorhynchustshawytscha T -- -- 1 
Coho salmon              Oncorhynchuskisutch C E -- 1 
Bull trout Salvelinus conflventus T SC -- 1 
AMPHIBIANS (4)      
Cascade torrent salamander  Rhyacotriton cascadae -- SV X 2 
Oregon slender salamander  Batrachoseps wrighti SoC SU X 1 
Cascades frog                          Rana cascadae SoC SU -- 2 
Red-legged frog                      Rana aurora aurora SoC SV X 2 
BIRDS (6)      
Northern spotted owl            Strix occidentalis T T -- 1 
Bald eagle                        Haliaeetus leucocephalus T T -- 2 
Greater sandhill crane              Grus canadensis -- SV X 4 
Harlequin duck             Histrionicus histrionicus SoC SU X 2 
Northern goshawk Accipiter gentiles SoC SC -- 2 
Peregrine falcon                     Falco peregrinus -- E X 2 
MAMMALS (1)      
Townsend’s big-eared bat  Corynorhinus townsendii 

townsendii 
SoC SC X 2 

PLANTS (6)      
Cold-water corydalis       Corydalis aquae-gelidae -- -- X 1 
Pale blue-eyed grass  Sisyrinchium sarmentosum SoC -- X 1 
Northern bladderwort  Ultricularia ochroleuca -- -- -- 3 
Stiff clubmoss               Lycopodium annotinum -- -- -- 4 
Tall bugbane                      Cimicifuga elata -- -- X 1 
Nuttall’s larkspur        Delphinium nuttallii -- -- -- 2 
LICHENS (1)      
Methuselah’s beard lichen Usnea longissima -- -- X 3 
FUNGI (6)      
Gastroid King Bolete Gastroboletus subalpinus   X -- 
Pig’s ears Gomphus clavatus   X -- 
Elastic Saddle Helvella esastica   X 3 
Blue Chanterelle Polyozellus multiplex   X 4 
 Ramaria celerivirescens   X -- 
 Ramaria maculatipes   X 3 

1 E=Listed as Endangered, T=Listed as Threatened, P=Proposed for federal listing. C=Candidate for federal listing, SoC=Federal species of 
concern.  NMFS manages steelhead and chinook salmon.  The USFWS manages all other federally listed species in Table 3.2.5.1-1.   

2 Oregon Department of Fish and Wildlife (ODFW) Status: E = endangered, T = threatened, U = Undetermined Status - species for which 
status is unclear; SV = Sensitive Vulnerable - species for which listing as threatened or endangered is not imminent and can be avoided 
through protective measures; SC = Sensitive Critical - species for which listing as threatened or endangered is pending or warranted if 
immediate conservation measures are not taken; SU = Sensitive Undetermined – sensitive species for which status is unclear. 

3 USDA Forest Service Regional Forester's Sensitive Species, Region 6. 

4 Oregon Natural Heritage Program (ONHP) Status: 
1 = List 1 -- taxa threatened or endangered with extinction throughout their entire range. 
2 = List 2 -- taxa threatened or endangered with extirpation from the state of Oregon. 
3 = List 3 -- taxa for which more information is needed before status can be determined, but which may be threatened or endangered 

in Oregon or throughout their range. 
4 = List 4 -- taxa which are of conservation concern but are not currently threatened or endangered. 

5 USFWS, in its letter dated 11 July 2005 (filed August 8, 2005), stated that Canada lynx (Lynx Canadensis), Willamette daisy (Erigon 
decumbens var. decumbens), and Howellia (Howellia aquatilis) could occur in the Project area.  However, the MHNF does not contain 
Canada lynx habitat (Stillwater 2005) and plant surveys conducted in 2001 and 2002 did not report any federally listed plants in the 
Project vicinity (Dwerlkotte and Kearny, 2003).   
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The current stock of summer steelhead are not known to be native to the 
Clackamas River; however, early reports by Rudyard Kipling, sport harvesting 
records and ODFW’s subbasin plan all indicate the possibility that summer 
steelhead at one time may have been present in the Clackamas River.  Hatchery 
releases began in 1968 to provide summer angling opportunities within the 
Clackamas Basin.  Records show that the number of naturally produced juvenile 
steelhead passing the Clackamas River dams doubled after hatchery summer 
steelhead smolt releases began (PGE, 1999).  To address concerns about 
competition with wild winter steelhead and coho, summer steelhead releases 
ceased above North Fork dam after 1997, and adult summer steelhead were no 
longer allowed to pass above North Fork dam beginning in 1999. 

 
In the past, adult summer steelhead passed North Fork dam from May to 

October, with most of the run passing in June and July (see Figure 3.2.3.1-2).  In 
recent years, fewer summer steelhead adults have been returning to the Clackamas 
Basin, though smolt releases in the lower river have increased.  From 1981 to 
1990, about 162,500 summer steelhead smolts were released annually throughout 
the Clackamas Basin.  About 75,500 pre-smolts were also released in the basin 
during three of these years.  Currently, a total of about 150,000 summer steelhead 
smolts are released annually into lower reaches of the basin.  In 1998, all summer 
steelhead smolts released were from the Clackamas Hatchery.  It is expected that 
future smolt releases will be restricted to below River Mill dam to reduce impacts 
to native stocks above North Fork dam. 

 
Prior to eliminating the practice of allowing adult summer steelhead to 

move above the North Fork dam in 1999, many adult summer steelhead were 
believed to spawn naturally in the upper basin.  However, little was known about 
the location of natural production of summer steelhead in the basin.  Efforts to 
define where they spawned and reared and when they emigrated were hindered 
because naturally reproducing summer steelhead resemble naturally reproducing 
wild and hatchery-bred winter steelhead.  While changes in the management of 
summer steelhead render the issue moot, upper Clackamas River mainstem and 
most tributaries above North Fork dam contain potential spawning and rearing 
habitat for summer steelhead if access were allowed. 

 
The summer steelhead fishery in the Clackamas River Basin is extremely 

popular.  The fish have a reputation for biting well and being good fighters.  They 
also have a long period of adult freshwater residency and maintain their bright 
condition.  Most of the harvest traditionally occurred in the mainstem Clackamas 
River above North Fork dam and in the lower Clackamas River.  Since 1999, their 
harvest has been restricted to areas below Faraday Diversion dam. 
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Chinook Salmon (O. tshawytscha) 
 
Two races of Chinook salmon occur in the in the Clackamas River, based in 

part upon their time of entry to the Columbia River for spawning:  spring Chinook 
and fall Chinook.  Spring Chinook in the Clackamas River are part of the Upper 
Willamette River ESU, while fall Chinook are part of the Upper Columbia River 
summer and fall-run ESU.  The latter designation results because the fall-run fish 
are descended from the Upper Columbia River Bright hatchery stocks that spawn 
in the mainstem Columbia River below Bonneville dam.  The NMFS listed 
Chinook salmon in the Upper Willamette ESU as Threatened in March 1999 (64 
FR 14308).  In contrast, in March 1998 NMFS determined that listing was not 
warranted for the Upper Columbia River fall run ESU (63 FR 11482).  Clackamas 
River fall Chinook are not discussed further in this section.  

 
The Clackamas River was once considered one of the largest producers of 

spring Chinook in the Pacific Northwest.  Historically, spring Chinook probably 
spawned throughout the length of the Clackamas River and in nearly all accessible 
large tributaries (Cramer and Associates, 2001).  Today, spring Chinook typically 
pass North Fork dam from April through October (see Figure 3.2.3.1-2) and spawn 
in the Upper Clackamas River from mid-August through October.  Spawning in 
tributary streams (e.g., Oak Grove Fork) begins after significant rainfall in 
September and continues until mid-November (see Figure 3.2.3.1-3). 

  
A 1997 survey of spawning activity along nearly 67 miles of stream 

channel in the upper basin documented most signs of spawning within about 41 
miles of the mainstem Clackamas River and one mile of Oak Grove Fork 
(Schroeder et al., 1998).  The mainstem Clackamas River contained about 80 
percent of the redds and 90 percent of the carcasses observed during the survey.  
Juvenile spring chinook salmon do not appear to rear in tributaries to the 
Clackamas River, but rather emigrate to the mainstem soon after emergence 
(Stillwater Sciences, 1999), with the majority of rearing occurring within North 
Fork Reservoir (D. Cramer pers. comm., 2004).  Some juvenile spring Chinook 
may also rear in the Faraday and River Mill reservoirs (Stillwater Sciences, 1999). 

 
Spring Chinook salmon are a popular target of recreational anglers on the 

lower Willamette and Clackamas rivers.  There is currently a moratorium on 
angling for wild spring Chinook salmon.  Since 2001, management of hatchery 
origin spring Chinook has interrupted migration at the North Fork ladder to return 
hatchery-origin adults (marked fish) downriver or elsewhere, to manage the upper 
basin for wild salmon.   

 



 3-243 

Coho Salmon (O. kisutch) 
 
Coho salmon in the Clackamas Basin are part of the Lower Columbia River 

ESU.  In July 1995, the NMFS concluded that the ESU was not at risk of 
extinction, but sufficient risks were present that its status as a Candidate species 
was maintained (60 FR 38011).  As a result of a September 2001 U.S. District 
Court Ruling (Alsea Valley Alliance v. Evans), the NMFS conducted a new status 
review of all 27 west coast salmon and steelhead ESUs (69 FR 33102).  The 
proposed status of most ESUs did not change following the review, including that 
of Chinook and steelhead found in the Clackamas.  However, NMFS proposed to 
change the status of the Lower Columbia River ESU from Candidate to a 
Threatened species. 

 
The Clackamas River Basin supports early-run and late-run coho stocks.  

One component of the early-run derives from hatchery releases from Eagle Creek 
National Fish Hatchery.  These hatchery fish return to the basin from September 
through December and spawn from October through early December.  In addition, 
a self-sustaining naturalized segment of the early-run of coho returns to the basin 
beginning in August and spawns naturally throughout the basin in November (see 
Figure 3.2.3.1-2).    

 
The Clackamas River Basin also supports a late coho run that is considered 

to be the last remaining viable wild coho population in the Columbia River Basin 
(Stillwater Sciences, 1999).  This run enters the Clackamas River from November 
to January and spawns between January and March, mostly above North Fork dam 
(see Figure 3.2.3.1-2).   

 
The three lower Project reservoirs provide important rearing habitat for 

juvenile coho salmon that appear to grow faster and larger than young coho that 
rear elsewhere in the Clackamas River (Stillwater Sciences, 1999).  The 
availability of rearing habitat in the reservoirs may be particularly important to 
coho, in part because of limited rearing habitat in the upper watershed, but also the 
loss of off-channel rearing habitat (i.e., side channels) in the Lower Oak Grove 
Fork (Reach 1G) from low flows downstream of Lake Harriet dam.  Production of 
coho smolts is in part related to the amount and quality of off-channel rearing 
habitats (Argue et al., 1979; Marshall and Britton, 1980; Peterson, 1980; Reeves et 
al., 1989; Beecher et al., 2002). 

 
Many wild coho destined for the Clackamas River Basin are caught in 

mixed stock fisheries managed for hatchery stocks.  Commercial harvest rates for 
ocean and Columbia River fisheries of Clackamas River late-run coho exceeded 
90 percent of the annual run in the early 1970s and have continued to reach as high 
as 80 percent in recent years.  Coho also contribute to a restricted sport fishery on 
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the Clackamas River.  Fishing usually occurs on the Clackamas River from the 
mouth to River Mill dam.  Currently there is a moratorium on fishing for wild 
coho salmon.  The Upper Clackamas River and tributaries above North Fork dam 
have been closed to salmon fishing since 1998 to protect late-run coho adults after 
they pass the dam. 
 
Bull Trout (Salvelinus confluentus) 

 
The Clackamas River Basin is in the Willamette River Recovery Unit of the 

Columbia River distinct population segment for bull trout, which was listed as 
Threatened by the U.S. Fish and Wildlife Service in June 1998 (63 FR 31647).  
Bull trout were historically present in the basin, but no documented observations 
have occurred since the 1970s and the species is currently considered extinct in the 
basin (USFWS, 2002).   
 
Bald Eagle (Haliaeetus leucocephalus) 

 
The USFWS and ODFW list the bald eagle as threatened in Oregon and 

ONHP considers bald eagle a List 1 species.  This species preys mainly on live 
fish, although it will prey on other small live animals such as waterfowl, reptiles, 
and small mammals, as well as scavenge on carrion.  The bald eagle prefers 
mature forest habitat adjacent to large bodies of water for nesting and foraging, as 
these areas provide large trees with open canopies for nesting and a ready supply 
of fish.   

 
Although there is some evidence that the value of the Clackamas River 

corridor as habitat for nesting bald eagles may be limited by the small size of the 
river and a closed forest canopy (Frenzel, 1993, in USFS, 2002b), the MHNF Plan 
designates the portion of the Clackamas River corridor between Promontory Park 
and the Two Rivers Campground as recovery territory for bald eagles (PGE, 
1999).  The Clackamas River Basin contains thirteen areas designated in the 
MHNF LRMP as bald eagle habitat areas. 

 
The closest active eagle nest to the Project is at Clear Lake, approximately 

3 miles northeast of Timothy Lake.  Bald eagles occasionally occur at Timothy 
Lake and in the surrounding area; however, no active bald eagle nests are known 
to exist there and no courtship activities have been documented there.  In 2004, an 
unoccupied eagle nest was discovered near Timothy Lake; however, this nest was 
reported to be an alternate nest site for the Clear Lake breeding pair (Stillwater, 
2005).  The USDA Forest Service noted that the Timothy Lake area provides an 
“adequate prey base” and trees “with adequate size and structure to support nests” 
(PGE, 1999).  Ten areas identified in the Pacific Bald Eagle Recovery Plan as A-
13 bald eagle management areas exist in the vicinity of Timothy Lake (USFS, 
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1990) and studies indicate that the area around Timothy Lake could support a 
nesting pair of bald eagles (Isaacs, 1987).  No bald eagle winter roost sites are 
known to occur in the vicinity of the Project.    
 
Northern Spotted Owl (Strix occidentalis caurina)  

 
The northern spotted owl is a USFWS and ODFW threatened subspecies 

that is restricted to coniferous forests in the Pacific Northwest, from northern 
California through Washington.  This species typically nests in cavities or mature 
trees and prefers moist, old-growth coniferous forests; however, it also utilizes less 
mature, managed forests in some locations (AMNH, 1996).  The northern spotted 
owl prefers forests dominated by Douglas fir and Western hemlock in low-lying 
coastal areas and Pacific silver fir at higher elevations (USFWS, 1992).  This 
species is a nocturnal predator and relies primarily on rodents as forage, however 
it will feed on other birds, insects, amphibians, and reptiles (Forsman, 2003).   

 
Northern spotted owls inhabit a variety of forested habitats throughout their 

range; however, most researchers agree that young forests constitute marginal 
habitat for this species (Forsman, 2003).  In 1992, the USFWS designated as 
critical habitat for this species forest that is structurally equivalent to a Douglas fir 
stand 80 years of age or older, and indicated that habitat loss and fragmentation 
are significant factors contributing to the species’ decline in the region (USFWS, 
1992).  In recent years other studies suggest that population declines are related to 
decreases in adult survivorship. 

 
Northern spotted owls occur throughout the Project vicinity, in hemlock-

and silver fir-dominated forests.  Dispersal of owls in the Clackamas River Basin 
does not seem to be adversely affected by lack of habitat (PGE, 1999; Stillwater, 
2005); however, data on adult survivorship in the Project vicinity are currently 
unavailable.  While there is no federally-designated spotted owl critical habitat in 
the Project area, the Oak Grove Fork watershed contains 31 spotted owl activity 
centers (Stillwater, 2005).  Northern spotted owls are sensitive to elevated noise 
levels, and noise above ambient levels from March 1 through July 15 could disrupt 
spotted owl nesting activities (PGE, 2006).   

 
Known spotted owl activity centers in the vicinity of the Project are 

concentrated in portions of the Oak Grove Fork watershed that contain old growth 
and late-successional forest.  Northern spotted owls are not known to inhabit the 
area surrounding the Oak Grove transmission line, but they are infrequently found 
in the area surrounding Timothy Lake (PGE, 1999).   
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3.2.5.1.2 State Listed Threatened and Endangered Species 
 
Peregrine Falcon (Falco peregrinus)  

 
Although the USFWS removed this species from the federal list of 

threatened and endangered species in August 1999, the ODFW currently lists the 
peregrine falcon as endangered (PGE, 1999).  This species also remains on the 
USDA Forest Service list of sensitive species for Region 6 (USFS, 2002c).  
Peregrine falcons prefer to nest on cliffside ledges overlooking foraging habit.  In 
the Project vicinity, steep hillsides or cliffs with good visibility overlooking open 
areas frequented by potential prey constitute preferred habitat for this species.   

 
One known active eyrie (peregrine falcon nest) currently exists in the 

Clackamas River Basin.  The nest occurs within the MHNF, and the USDA Forest 
Service has designated a 708-acre primary nest protection zone around the eyrie, 
in which timber harvest, road construction, and related activities are prohibited.  
PGE owns a small parcel of land within the primary nest protection zone.  Beyond 
the primary nest protection zone, the USDA Forest Service has established a 
secondary nest protection zone that totals approximately 1,847 ac in size.  Beyond 
the secondary nest protection zone, a tertiary management zone containing 12,162 
ac provides additional protection (USFS, 2002c).  The tertiary habitat zone, which 
extends 2 to 4 miles from the nest site, also includes lands owned by PGE (PGE, 
1999, in USFS, 2002c).  The USDA Forest Service manages their lands within the 
protection zones to improve or maintain the overall habitat suitability of those 
species preyed upon by the peregrine falcon or those species within the food chain 
of peregrine falcon prey (USFS, 1998, in USFS, 2002c). 

 
3.2.5.1.3 Other Rare Species 
 
Cascade Torrent Salamander (Rhyacotriton cascadae)  

 
The USDA Forest Service lists the Cascade torrent salamander as sensitive 

in Region 6, the ONHP designates it as a List 3 species, and the ODFW lists its 
status as “sensitive-undetermined.”   

 
This species is a habitat specialist:  it requires very shallow, silt-free 

streams, waterfalls, and seeps.  It prefers steep, low-order streams below elevation 
3,500 feet, although it also utilizes 3rd and 4th order streams.  The most significant 
threat to this species is increased water temperature related to deforestation of 
riparian zones.  It exhibits a limited capacity to re-colonize areas that have 
experienced localized extinctions (Bury and Corn, 1988, in EDAW, 2003a). 
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In the vicinity of the Project, known populations of the Cascade torrent 
salamander occur in Cripple Creek and Three Lynx Creek.  It also occurs in 
several tributaries of the south fork of the Clackamas River outside the Project 
area. 

 
Oregon Slender Salamander (Batrachoseps wrighti)  

 
The USDA Forest Service lists the Oregon slender salamander as sensitive 

in Region 6 and the ONHP designates it as a List 3 species.  The state of Oregon 
lists its status as “sensitive-undetermined.”   

 
This species occupies moist forest areas and is more common in 

unmanaged forests than in managed stands (Leonard et al., 1993).  It is particularly 
abundant in Douglas fir communities that exhibit high densities of downed wood 
and stumps (Corkran and Thomas, 1996) and seems to prefer large, old downed 
wood over young or small woody debris (Leonard et al., 1993). 

 
Surveys documented the occurrence of the Oregon slender salamander at 

several locations along the Oak Grove pipeline between the Harriet Diversion dam 
and the Skunk Creek pipeline crossing.  A record of this species also exists from 
one location along the pipeline immediately up from the Oak Grove powerhouse 
(EDAW, 2003a). 
 
Cascades Frog (Rana cascadae)  

 
The Cascades frog is a USFWS species of concern and an ODFW sensitive-

vulnerable species.  Cascades frogs inhabit a variety of habitats including wetland 
meadows, bogs, forested wetlands, ponds, and the margins of streams (Corkran 
and Thomas, 1996).  They generally prefer cool or cold water habitats for 
reproduction; however, the eggs of this species are tolerant of water temperatures 
as high as 80ºF (Nussbaum et al., 1983).  Studies have identified several factors 
that may have contributed to the decline of this species in several locations 
throughout its range, including elevated ultraviolet radiation levels (contributing to 
elevated embryo mortality), habitat destruction, and introduced predators 
(Romansic, 2000). 

 
Cascades frogs breed in only one location in the Project area, the North 

Arm of Timothy Lake (EDAW, 2003a).  Adult Cascades frogs also occur along 
the Lower Oak Grove Fork, suggesting that this species probably uses the Oak 
Grove Fork as a travel corridor (EDAW, 2003a). 
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Red-legged Frog (Rana aurora aurora)  
 
The red-legged frog is a USFWS species of concern and an ODFW 

sensitive species.  The red-legged frog prefers vegetated shallows in areas with 
little or no current (ODFW, 2003).  Eggs are attached to submerged vegetation or 
other debris in water.  The red-legged frog breeds from mid-January to mid-March 
in vegetated wetlands that do not experience wide fluctuations in water levels from 
January through July.  Most experts implicate competition with and predation by 
the introduced bullfrog (Rana catesbiana) and habitat loss as major factors in the 
red-legged frogs’ decline (ODFW, 2003).   

 
Habitat exists for the red-legged frog throughout the Project area.  Field 

surveys in 2001 and 2002 documented breeding red-legged frogs in a pond and 
wetland complex downstream of the emergency spillway of Frog Lake, the eastern 
and western ponds in Oak Grove Meadows, a drainage ditch near the Faraday 
Diversion dam, and wetlands adjacent to the North Arm of Timothy Lake.  Of the 
four locations where breeding activity was observed, the greatest number of red-
legged frog egg masses occurred in the pond downstream of the Frog Lake 
spillway (EDAW, 2003a).   

 
Greater Sandhill Crane (Grus canadensis)  

 
The USDA Forest Service lists the greater sandhill crane as sensitive in 

Region 6, ODFW lists it as sensitive-vulnerable, and the ONHP considers it a 
species of conservation concern.  The greater sandhill crane’s preferred habitats 
include marshes, shallow lakes, and meadows. 

 
Big Meadows and Little Crater Meadows in the Oak Grove Fork Watershed 

support breeding pairs and several meadows outside the Project vicinity also have 
been utilized by breeding cranes in the past.  This species may utilize some or all 
of these locations as breeding habitat; however, these locations seem to serve 
primarily as summer habitat prior to the fall migration (USFS, 2002a).  Sandhill 
cranes are occasionally observed foraging in the North Arm of Timothy Lake. 

 
Harlequin Duck (Histrionicus histrionicus)  

 
The harlequin duck is a USDA Forest Service Region 6 sensitive species 

and a USFWS species of concern.  It is a sensitive species according to the 
ODFW, and a species threatened with extirpation from Oregon according to the 
ONHP (PGE, 1999).   

 
This species prefers streams with forested riparian zones in areas 

undisturbed by human activity.  It generally occupies low-gradient areas and calm 
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areas in tributaries, and nests in streamside forests.  Young move to the water 
immediately after hatching and take refuge in eddies and backwaters immediately 
downstream of in-stream barriers, such as rocks and woody debris.  A combination 
of slow, calm areas surrounded by fast moving water is considered to be an 
important component of harlequin duck habitat (USFS, 2002b). 

 
The harlequin duck has been documented in several locations in the 

Clackamas River Basin, however, it occurs in the basin in relatively low densities.  
Deforestation of streamside corridors and removal of large woody debris has 
decreased the amount of harlequin duck habitat available throughout its range.  
Though suitable habitat exists, duck nesting has not been observed in the Project 
area (i.e., the Oak Grove Fork). 
 
Northern Goshawk (Accipiter gentiles)  

 
The USFWS lists the Northern Goshawk as a species of concern.  It is 

listed as sensitive by ODFW (ONHP, 2004).  Northern goshawks prefer mature 
conifer forest habitats that are undisturbed by human activity.  Goshawks 
generally hunt for prey in forest mosaics and riparian transition zones and nest in 
old growth forests (USFWS, 2005).  A combination of open areas surrounded by 
mature and old growth forest is considered to be an important component of 
northern goshawk habitat (USFWS, 2005). 

 
The northern goshawk has been documented in the Clackamas River Basin; 

however, it occurs in the basin in relatively low densities and no known nesting 
sites occur at the Project.   

 
Townsend’s Big-eared Bat (Corynorhinus townsendii townsendii)  

 
The USFWS lists the Townsend’s big-eared bat as a species of concern and 

ODFW lists this species as sensitive critical.  It is also an ONHP list 2 species.  
This species has occupied the Lake Harriet area since at least 1980 (PGE, 1999).  
In the vicinity of the Project, it utilizes abandoned mine shafts as hibernacula.  It 
also roosts in several cabins and an abandoned barn near the Oak Grove Meadows.  
This species is highly sensitive to disturbance by human activities (USFS, 2002c).   

 
Cold Water Corydalis (Corydalis aquae-gelidae) 

 
The USFWS, USDA Forest Service, and the ONHP list cold water 

corydalis as a species of concern, a Region 6 sensitive species, and a List 1 
species, respectively.  It is also a candidate for listing under the Oregon 
Endangered Species Act.  This species grows in or near streams with cold water.  
It is generally found in or alongside low gradient perennial streams with calm or 
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slow moving water, small seasonal flow fluctuations, and coarse substrates, such 
as gravel, cobble, and sand (EDAW, 2003d).  Because this species requires areas 
of calm water, it is often found immediately downstream of obstacles to current, 
such as boulders and large woody debris.   

 
This species occurs at several locations along the Oak Grove Fork from 

approximately 1 mile below Timothy Lake to Lake Harriet.  It also occurs in Stone 
and Peavine creeks, both of which are tributaries to the Oak Grove Fork (EDAW, 
2003d). 

 
Plant breakage from a variety of causes, including herbivory, trampling by 

humans and wildlife, and possibly high water flows during the growing season, 
constitutes the most significant threat to this species (EDAW, 2003d).  High flows 
may contribute to stem breakage, particularly in populations that grow in 
unprotected portions of stream channels as opposed to those populations that are 
found in protected locations (e.g., behind boulders) or on shorelines adjacent to 
streams.  Trampling by humans or wildlife, particularly at locations where trails 
cross streams, and herbivory by slugs and other wildlife have been documented to 
also cause plant damage. 

 
Pale Blue-eyed Grass (Sisyrinchium Sarmentosums) 

 
The USFWS designates pale blue-eyed grass as a species of concern and 

the USDA Forest Service designates it as a Region 6 sensitive species.  This 
species typically inhabits locally dry areas within larger wet meadows (Center for 
Plant Conservation, 2002, in EDAW, 2003a).   

 
In the vicinity of the Project, pale blue-eyed grass occurs along the shore of 

Timothy Lake near Meditation Point and in Little Crater Meadows (EDAW, 
2003d).  The most significant threat to this species in the Project vicinity is 
grazing by cattle, particularly at the Little Crater Meadows site.  Cattle grazing 
permits are issued by the USDA Forest Service and are unrelated to the Project.   

 
Inundation of suitable habitat near Timothy Lake and human disturbance 

related to camping and recreational angling activities also pose threats to the 
Timothy Lake population.  When flowers and fruits of this species are grazed or 
the species is otherwise stressed, it is able to reproduce asexually through 
rhizomes; however, this mode of reproduction does not provide a mechanism to 
enhance the genetic fitness of a population through gamete exchange and could 
result in reduced fitness over the long term (EDAW, 2003d).   
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Northern Bladderwort (Ultricularia ochroleuca)  
 
The ONHP lists the northern bladderwort as a List 3 species.  The only 

known population of northern bladderwort in the Project area occurs in a 
palustrine emergent wetland adjacent to the North Arm of Timothy Lake.  Water 
level fluctuations and human activity, particularly in high recreational use areas, 
are the primary threats to this species at the Project (EDAW, 2003d). 
 
Stiff Club-moss (Lycopodium annotinum)  

 
Stiff club-moss is an ONHP List 4 species.  This species occurs in two 

locations in the Project area in or adjacent to forested wetlands along the North 
Arm of Timothy Lake.  Both populations occur in areas shaded by western 
hemlock and mountain alder.  Neither population appears to be immediately 
threatened or affected by human disturbance (EDAW, 2003d). 
 
Tall Bugbane (Cimicifuga elata)  

 
The USFWS lists tall bugbane as a species of concern.  The USDA Forest 

Service lists this species as a Region 6 sensitive species.  It is also an ONHP List 1 
species and a candidate for listing by the Oregon Department of Agriculture 
(ODA).  

 
This species is an herbaceous species that prefers mixed 

deciduous/coniferous forests (EDAW, 2003d).  Field surveys in 2001 and 2002 
documented tall bugbane at two locations in the Project vicinity:  along the banks 
of Bull Run Creek and Cripple Creek.  Both populations contain less than 100 
individuals and neither population appeared to be threatened by imminent 
disturbances (EDAW, 2003d).  
 
Nuttall’s Larkspur (Delphinium nuttallii)  

 
Nuttall’s larkspur is an ONHP List 1 species.  It is most common on 

basaltic cliff-sides and in prairies.  This plant species occurs along Highway 224 
and along the mainstem Clackamas River, upstream of the Fish Creek campground 
and downstream of the confluence with Moore Creek.  These populations show a 
high degree of morphological variations and some of these individuals could be 
Willamette Valley larkspur x Nuttall’s larkspur hybrids.  The Willamette Valley 
variety is also an ONHP List 1 species (EDAW, 2003d). 
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Methuselah’s Beard Lichen (Usnea longissima) 
 
The USDA Forest Service and the ONHP list Methuselah’s beard lichen as 

a Region 6 sensitive species and a List 3 species, respectively.  It is also a 
candidate for listing by ODFW under the Oregon Endangered Species Act.  This 
species grows on the bark or wood of riparian hardwood and conifer trees.  It is 
generally found in the transition zone between foothills and mountains at low 
elevation (USFWS, 2005).  Because this species requires specific habitats and has 
low dispersal ability, it is sensitive to habitat changes (USFWS, 2005).   

 
This species occurs at two locations near the Oak Grove Pipeline near Lazy 

Bend Campground (PGE, 2006).  Lichen disturbance from a variety of causes, 
including vegetation management, constitutes the most significant threat to this 
species (USFWS, 2005; PGE, 2006).   
 
Gastroid King Bolete (Gastroboletus subalpinus) 

 
The USDA Forest Service designates the Gastroid King Bolete as a 

sensitive species in Region 6.  This species is a mychorrizal organism and depends 
upon a host tree for carbohydrates.  When the host tree dies, the fungus will die 
shortly after.  The distribution of this fungus at the Project is unknown. 

 
Pig’s Ears (Gomphus clavatus) 

 
The USDA Forest Service lists Pig’s Ears as a sensitive species in Region 

6.  Pig’s Ears is an ectomycorrhizal fungus dependent upon the health of its 
coniferous symbiotes.  Occurrences are typical of late-successional/old-growth 
and mid-range successional forests (Norvell & Exeter, 2003).  Their growth is tied 
to the tree-hosts and they are threatened by all threats to trees.  In Oregon, Pig’s 
Ears is found most commonly along the Cascade Range and continuing west to the 
Pacific Coast.  The distribution of this fungus at the Project is unknown. 
 
Elastic Saddle (Helvella elastica) 

 
The USDA Forest Service lists Elastic Saddle as a sensitive species in 

Region 6 and the ONHP designates it as a List 3 species.  This species is most 
often associated with mature conifers in the Cascades and a few scattered areas.  
The distribution of this fungus at the Project is unknown. 
 
Blue Chanterelle (Polyozellus multiplex) 

 
The USDA Forest Service lists Blue Chanterelle as a sensitive species in 

Region 6 and the OHNP designates it as a List 4 species.  This species is present in 
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mychorrizal symbiosis in the roots of late-succession, mid-elevation to montane 
conifer forests, particularly Abies spp.  The species’ range extends from Mt. Hood 
south to the Rogue River.  The distribution of this fungus at the Project is 
unknown. 

 
Ramaria celerivirescens  

 
The USDA Forest Service lists Ramaria celerivirescens as a sensitive 

species in Region 6.  This species is a mycorrhizal symbiot with late successional 
forests, particularly Douglas Fir and Western Hemlock.  This species is found 
throughout Oregon, although primarily on protected land.  The distribution of this 
fungus at the Project is unknown. 

 
Ramaria maculatipes 

 
The USDA Forest Service lists Ramaria maculatipes as a sensitive species 

in Region 6 and the ONHP designates it as a List 3 species.  The species attaches 
itself to trees in a mychorrhizal symbiosis.  This species is distributed throughout 
the Oregon Cascades wherever abundant tree stands exist.  The distribution of this 
fungus at the Project is unknown. 
 
3.2.5.2  Environmental Effects 
 

The Proposed Action includes measures designed to benefit listed 
threatened or endangered and other rare species by protecting or enhancing their 
habitats, or mitigating other Project-related effects on these species.  We list below 
the measures that would affect many, and in some cases all, listed threatened or 
endangered and other rare species at the Project: 

 
• Flow management; 
• Fish passage and fish protection improvements; 
• Educational signage and interpretive materials highlighting noxious weed 

control, threatened and endangered and other rare species, and habitat 
protection; 

• Implementation of a vegetation management plan that guides vegetation 
management practices on Project lands, including control of exotic and 
invasive vegetation; and 

• Periodic monitoring to assess potential ongoing effects of Project-related 
activities on select USDA Forest Service sensitive plant species. 
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3.2.5.2.1 Federally Listed Threatened and Endangered Species 
 

PGE prepared and filed with the Commission a Biological 
Evaluation/Assessment (BA) of the Project-related effects on federally-listed 
species (available on the FERC website at www.ferc.gov) (Stillwater, 2005).  Staff 
reviewed the BA and concur with its findings.  Accordingly, we have adopted the 
BA as the Commission Biological Assessment.  Because the BA was prepared 
prior to the Settlement Agreement, it does not include a comprehensive analysis of 
all the measures associated with the Settlement Agreement.  However, the BA, 
when combined with this DEIS, provides a comprehensive evaluation of the 
effects of the Settlement Agreement measures on listed species.  The Commission 
has initiated Section 7 Endangered Species Act consultation and requested 
concurrence with the effects determinations presented in this DEIS.  Concurrence 
is pending.   

 
The Proposed Action may affect, but is not likely to adversely affect, 

federally listed threatened and endangered species.  In the following sections, we 
summarize the effects of the Proposed Action on federally-listed species.  Please 
refer to the BA for a detailed analysis of effects.   
 
Federally Threatened and Endangered Fish Species and ESUs 
  

The Proposed Action has the potential to affect four salmonid ESUs that are 
currently federally listed as threatened:   

 
• Upper Willamette River Chinook salmon ESU (spring Chinook); 
• Lower Columbia River Chinook salmon ESU (fall Chinook);  
• Lower Columbia River steelhead ESU; and 
• Lower Columbia River coho salmon ESU. 
 

The state of Oregon classifies Lower Columbia River steelhead as a species 
of Special Concern, and Lower Columbia River coho as endangered.  The Project 
also has the potential to affect bull trout, which are currently listed as federally 
threatened and thought to be extirpated from the Clackamas River. 
 

PGE proposes to use an adaptive, tiered decision-making process to 
improve fish passage at their facilities.  The tiered decision-making process would 
allow PGE flexibility in improving fish passage at their facilities, while providing 
a degree of certainty regarding the level of resource protection that is achieved.  
The process includes enforceable performance standards, goals, and targets, and 
establishes a monitoring and evaluation process to ensure that the PMEs included 
in PGE’s proposal meet these standards.  The tiered decision-making process, 
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monitoring protocols, and performance standards are discussed in greater detail in 
section 3.2.3.2.1   

 
The NMFS uses a matrix of pathways and indicators as a tool for assessing 

a project’s effects on ESA listed species (NMFS, 1996).  Each of these pathways 
has one or more indicators (18 total) for assessing properly functioning conditions 
(PFCs).  Appendix B describes the pathways and indicators in detail and provides 
an analysis of current Project operations on PFCs.  The Proposed Action includes 
a number of changes to Project facilities and operations.  A discussion of the 
effects of these changes on the condition of key pathways and indicators is located 
in Appendix B.  The following sections summarize the effects of these changes on 
the listed ESUs and species at the Project.   
 
Upper Willamette River Chinook Salmon ESU 

 
Effects on Fish Passage 
 

Implementation of the Proposed Action would have a beneficial effect on 
the Upper Willamette River Chinook ESU in the Clackamas River.  PGE proposes 
to retrofit the existing North Fork fish ladder with a sorting facility that would 
facilitate the separation of hatchery fish and wild fish.  This measure would reduce 
delays experienced by upstream migrating spring Chinook salmon under current 
conditions.  PGE also proposes to implement a pulsed flow protocol to minimize 
delays at, and attraction to, the Faraday Powerhouse tailrace, and minimize delays 
to upstream migrants in the Faraday diversion reach.   
 

The Proposed Action includes a proposal to study the effects of the Oak 
Grove Powerhouse tailrace on fish passage, and to address this issue through 
additional passage measures if warranted based on the results of the study 
program.  To the extent that listed salmonids would benefit from the provision of 
fish passage at the Oak Grove Powerhouse these measures, if implemented, would 
have a beneficial effect on spring Chinook.   
 

Downstream passage of wild spring Chinook smolts would be significantly 
improved under the Proposed Action.  Under current conditions, survival of 
downstream migrating spring Chinook smolts through the Project is estimated to 
be 75 percent.  The tiered decision-making process and implementation plan that 
has been incorporated into the Proposed Action establishes a Project-wide goal of 
97 percent survivorship of downstream migrants.  Preliminary modeling suggests 
that system-wide survivorship is achievable for at least 95 percent of downstream 
migrants, which would increase Project-wide downstream migrant survivorship 
for spring Chinook by at least 20 percentage points.  These improvements would 
be realized by retrofitting the downstream migrant bypass at North Fork dam to 
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minimize delay, handling, or concentration of migrating smolts, the construction 
of a floating surface collector, guidance curtain, and strobe arrays that would 
minimize downstream passage via the turbines, and generation limits that would 
decrease the likelihood of entrainment of downstream migrants during peak spring 
Chinook smolt migration periods.  Downstream passage of spring Chinook smolts 
would also be improved by the construction of a new downstream migrant bypass 
at River Mill dam, and the installation of fry criteria screens at River Mill dam to 
prevent outmigration via the turbines.  To the extent that Project reservoirs may 
alter the behavior of outmigrating spring Chinook smolts, these effects would 
persist under the Proposed Action.  The beneficial effect of improvements to 
downstream passage would likely be most significant for spring Chinook among 
the listed salmonid species at the Project, because spring Chinook currently have 
the lowest estimated Project-wide downstream migrant survival rate among the 
listed ESUs at the Project. 

 
Under the Proposed Action, the Project would likely continue to cause 

minor delays in upstream passage and continue to cause minor delay, injury or 
mortality associated with entrainment during downstream migration, but the 
magnitude of these effects would be significantly reduced compared to existing 
conditions. 

 
Effects on Proposed Critical Habitat 

 
Under the Proposed Action, several measures would enhance proposed 

critical habitat for spring Chinook.  The lower Oak Grove Fork provides 
spawning, incubation, emergent fry, and juvenile rearing habitat for spring 
Chinook.  Greater minimum flow releases from Lake Harriet, in addition to 
modifications to the mainstem and side channels of the lower Oak Grove Fork 
would improve rearing habitat for juvenile spring Chinook, and increase the 
amount of spring Chinook spawning habitat to within 85-100 percent of pre-
Project levels (Stillwater, 2005).  Additional PME measures on the Oak Grove 
Fork under the proposed action, including supplementing spawning gravel and 
LWD below Lake Harriet and reconnecting side channel habitat in the lower Oak 
Grove Fork, would further improve spawning and rearing habitats for spring 
Chinook and generally improve aquatic habitat quality in the lower Oak Grove 
Fork.  It is impossible to quantify the magnitude of the beneficial effect that 
increased LWD and spawning gravel would have on spring Chinook in the lower 
Oak Grove Fork, but the synergistic effects of spawning gravel enhancement, 
which would provide additional spawning habitat, and LWD enhancement, which 
would promote retention of spawning gravel within the lower Oak Grove Fork, 
would enhance the value of this reach for the spring Chinook ESU.   
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Increased baseflows would also benefit spring Chinook by improving water 
quality and increasing the amount of instream habitat available in the lower Oak 
Grove Fork.  During a Normal water year type, the Proposed Action flows would 
provide about 80 percent of maximum spawning habitat from April through 
September for Chinook.  From October through December, the proposed flows 
would provide 65 percent-85 percent of maximum spawning habitat in this reach, 
and would provide sufficient flows for incubation of eggs.  The Proposed Action 
would also provide substantially more Chinook spawning habitat between the 
Faraday Diversion dam and the Faraday Powerhouse than would be provided 
under the No-Action alternative. 

 
Under the Proposed Action, flows and water temperatures in the Clackamas 

River upstream of North Fork Reservoir would mimic existing conditions.  
Spawning gravel augmentation below River Mill dam and the strategic placement 
of LWD salvaged from North Fork Reservoir for the purposes of habitat 
enhancement would also improve critical habitat for spring Chinook at the Project.  
North Fork Reservoir would continue to provide high quality rearing habitat for 
spring Chinook. 
 

Small temporary increases in contaminants and turbidity, accompanied by 
localized temporary decreases in dissolved oxygen concentrations have the 
potential to occur in the vicinity of the Project facilities during construction 
activities; however, these effects would have no permanent effect on spring 
Chinook habitat at the Project.  The Proposed Action would likely cause a small 
increase in water temperature in rearing habitat below River Mill dam, but the 
minor adverse effects of this increase on spring Chinook would be offset by fish 
passage improvements and habitat improvements elsewhere at the Project.   

 
Effects on Recovery of the Upper Willamette River Chinook ESU 

 
The Proposed Action would improve the survival and condition of adult 

wild spring Chinook salmon during upstream migration, increase spawning habitat 
and potentially increase production of juvenile spring Chinook salmon, and 
increase growth and survival of wild juvenile spring Chinook salmon.  The net 
effect of the Proposed Action on spring Chinook would be to improve fish passage 
and improve the condition of critical habitat for spring Chinook salmon on the 
Clackamas River and the Oak Grove Fork.  Therefore, the Proposed Action would 
not adversely affect the recovery of spring Chinook salmon, and would have a 
beneficial effect on the spring Chinook salmon ESU as compared to the No-Action 
Alternative. 
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Lower Columbia River Chinook Salmon ESU 
 
Effects on Fish Passage 
 

Implementation of the Proposed Action would have a beneficial effect on 
upstream passage of fall Chinook in the Clackamas River, and would likely have a 
beneficial effect on downstream passage of fall Chinook smolts.  Construction of a 
new River Mill Fish ladder would promote passage of adult fall Chinook upstream 
of River Mill dam and installation of a tailrace barrier would prevent injury or 
mortality to upstream migrants by preventing entry into the River Mill draft tubes.  
To the extent that the proposed fish ladder would successfully convey adult fall 
Chinook upstream of River Mill dam, the fish passage PMEs proposed by PGE 
upstream of River Mill dam at North Fork dam, the Faraday Powerhouse and 
Diversion Reach, and the Oak Grove Powerhouse would benefit adult fall 
Chinook.  To the extent that adult fall Chinook would spawn upstream of River 
Mill dam following construction of the new River Mill fish ladder, downstream 
passage of fall Chinook smolts would also be improved by the installation of the 
new downstream migrant bypass and fry criteria screens at River Mill.  Because 
fall Chinook do not currently pass upstream of River Mill dam, the magnitude of 
the potential beneficial effects on fall Chinook habitat and recovery of this ESU 
under the Proposed Action would depend to some extent on the effectiveness of 
the fish passage improvements at River Mill dam. 
 
Effects on Proposed Critical Habitat 
 

Gravel augmentation and improved flow conditions would enhance the 
condition of spawning and rearing habitat for fall Chinook below River Mill dam.  
Although fall Chinook do not currently occur in the Clackamas River upstream of 
River Mill dam, the proposed fish ladder at River Mill would be expected to 
promote migration of adult fall Chinook upstream of River Mill.  To the extent 
that fall Chinook would pass upstream of the River Mill dam via the proposed 
River Mill fish ladder, the improvements to spring Chinook habitat above River 
Mill proposed by PGE would also benefit fall Chinook, and the effects of the 
Proposed Action on fall Chinook habitat would be similar to the effects of the 
Proposed Action on spring Chinook habitat.  Regardless of whether fall Chinook 
were to pass upstream of River Mill under the Proposed Action, the River Mill 
development would be operated essentially as a “run of river” facility, which 
would restore natural flow patterns to the Clackamas River below the dam and 
thus improve spawning habitat currently used by fall Chinook below the dam. 
 

To the extent that they would occur, potential temporary construction-
related increases in contaminants and turbidity and temporary decreases in 
dissolved oxygen concentrations would not permanently adversely affect spring 
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Chinook at the Project.  The small increase in water temperature in rearing habitat 
below River Mill dam that would occur as a result of the Proposed Action would 
be offset by habitat improvements below River Mill and elsewhere at the Project.   
 
Effects on Recovery of the Lower Columbia River Chinook ESU 
 

Habitat improvements below River Mill dam would increase egg 
production and survival of fall Chinook in the Clackamas River.  To the extent 
that fall Chinook salmon would access habitats above River Mill dam via the 
proposed River Mill fish ladder, the fish passage and habitat improvements 
proposed by PGE upstream of River Mill would improve survival and condition of 
fall Chinook salmon in the Clackamas River by improving adult survival and 
improving access to high quality spawning and rearing habitats.  Changes to flows 
and habitat enhancements, coupled with downstream passage improvements 
would also likely increase survival and production of smolts, and further promote 
increases in production and survival of wild fall Chinook salmon in the Clackamas 
River.  The net effect of the Proposed Action on fall Chinook would be to improve 
fish passage and improve the condition of critical habitat for fall Chinook salmon 
on the Clackamas River.  Therefore, the Proposed Action would not adversely 
affect recovery of Lower Columbia River Chinook salmon ESU, and would have a 
beneficial effect on the Lower Columbia River Chinook salmon ESU as compared 
to the No-Action Alternative. 
 
Lower Columbia River Steelhead ESU 

 
Effects on Fish Passage 
 

The Proposed Action would have a beneficial effect on the Lower 
Columbia River steelhead ESU, and the Proposed Action’s effect on this ESU 
would be similar to its effect on the spring Chinook ESU.  Because summer 
steelhead would continue to be prevented from passing above North Fork dam 
under the Proposed Action, fish passage measures at North Fork dam would have 
no effect on non-native summer steelhead, but would decrease delay of upstream 
migrating adult native winter-run steelhead.  Construction of a new River Mill fish 
ladder would decrease delay of upstream migrating adults for both winter and 
summer steelhead.  Implementing a pulsed flow protocol would minimize delays 
at, and attraction to, the Faraday Powerhouse tailrace, and delays to upstream 
migrants in the Faraday diversion reach.  If additional passage measures were 
implemented at the Oak Grove Powerhouse, these measures would likely have a 
beneficial effect on passage of native winter steelhead in the Oak Grove Fork as 
well.   
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Construction of a new downstream migrant bypass at North Fork could 
increase the survival rate of native winter steelhead smolts, and construction of a 
new downstream migrant bypass at River Mill could benefit both summer and 
winter steelhead smolts.  However, Project-wide survivorship of downstream 
migrant steelhead is estimated to be 95 percent under current conditions, so the 
magnitude of this beneficial effect would likely be small.  To the extent that 
Project reservoirs may alter the behavior of outmigrating steelhead smolts, these 
effects would persist under the Proposed Action. 
 
Effects on Proposed Critical Habitat 
 

The Proposed Action would have a beneficial effect on spawning, 
incubation, emergent fry, and  rearing habitat for steelhead.  Gravel augmentation 
would increase the availability and condition of spawning habitat below Lake 
Harriet and River Mill dam.  The Proposed Action would provide approximately 
80 percent of the maximum potential steelhead spawning habitat and would 
increase habitat for age 2+ steelhead to within approximately 75-100 percent of 
pre-Project habitat levels (Stillwater, 2005), in the lower Oak Grove Fork year 
round.  Between the Faraday Diversion dam and the Faraday Powerhouse, 
increased baseflows would provide substantially more 2+ steelhead rearing than 
exists under current conditions.   

 
Alterations to side channels in the lower Oak Grove Fork would reconnect 

side channel habitat, further increasing the availability of rearing and spawning 
habitat, and minimizing the risk of stranding for juvenile steelhead below Lake 
Harriet.  Enhancement and management of LWD would also improve habitat 
conditions within the Project and downstream of the Project.  The potential small, 
temporary adverse impacts associated with contaminants and turbidity that could 
occur, and the small increase in water temperature that would occur below River 
Mill dam would be offset by fish passage improvements and habitat improvements 
elsewhere at the Project.   
 
Effects on Recovery of the Lower Columbia River Steelhead ESU 

 
The Proposed Action would improve upstream and downstream passage, 

increase and improve critical spawning rearing habitats, and improve critical 
holding habitat for adult and juvenile winter steelhead throughout the Project.  
Habitat enhancements in the Oak Grove Fork would increase spawning habitat and 
increase the value of proposed critical habitat for winter steelhead.  For steelhead 
smolts, the Proposed Action would provide minor downstream passage 
improvements.  Changes to flows and habitat enhancements under the Proposed 
Action would likely increase and improve critical rearing habitats compared to 
existing conditions.  The net effect of the Proposed Action would be to improve 
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fish passage and improve the condition of critical habitat for winter steelhead on 
the Clackamas River and the Oak Grove Fork.  Therefore, the Proposed Action 
would not adversely affect recovery of the Lower Columbia River steelhead ESU, 
and would have a beneficial effect on the Lower Columbia River steelhead ESU as 
compared to the No-Action Alternative.  The magnitude of the beneficial effects 
associated with the Proposed Action would be greater for native winter-run 
steelhead than for non-native, summer-run steelhead, which would mitigate 
current risks to the ESU from competition with non-native hatchery stocks. 
 
Lower Columbia River Coho Salmon ESU 
 
Effects on Fish Passage 
 

The Proposed Action would have a beneficial effect on upstream and 
downstream passage of coho at the Project.  Improvements to upstream and 
downstream fish passage would decrease delay of upstream migrating adults and 
increase the survival rate of downstream migrating juveniles, and would generally 
have the same effect on coho as they would on spring Chinook and steelhead. 
 
Effects on Coho Salmon Habitat 
 

The Proposed Action would have a beneficial effect on spawning, 
incubation, emergent fry, and 1+ rearing for coho salmon.  Gravel augmentation 
would increase the availability and condition of spawning habitat below Lake 
Harriet and River Mill dam.  Enhancement and management of LWD would also 
improve habitat conditions within the Project and downstream of the Project.  
These measures would generally have the same effect on coho as they would on 
spring Chinook and fall steelhead.  Altered flow regimes in the lower Oak Grove 
Fork, as proposed by PGE, would increase the amount of spawning habitat 
available to coho to 50-75 percent of historic habitat availability, and improve 
habitat conditions by lowering water temperature (Stillwater, 2005). 
 

Side channels provide very important and productive rearing habitat for 
coho salmon.  The side channels in the Oak Grove Fork are particularly important 
as rearing habitat for coho at the Project.  Although flow adjustments in the lower 
Oak Grove Fork would increase habitat for rearing and spawning and minimize 
the risk of stranding for spring Chinook and fall steelhead as well, this measure 
would provide a particularly significant habitat enhancement for coho.  
Preparation and execution of the Oak Grove Fork Side Channel Enhancement 
Construction Plan would further increase the habitat value of the lower Oak Grove 
Fork for coho.  The magnitude of the beneficial effect of these measures on coho 
would be seasonally variable, as the availability of side-channel habitat in the Oak 
Grove Fork would reach its seasonal maximum from approximately May 1st 
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through August 15th each year.  Under the Proposed Action decreasing baseflows 
after August 15th, could render some side channels unavailable to coho. 
 
Effects on Recovery of the Lower Columbia River Coho ESU 
 

The Proposed Action would have a beneficial effect on passage of coho 
throughout the Project, and increase the availability and quality of critical 
spawning, holding, and rearing habitat available to coho at the Project.  The 
potential small, temporary increases in contaminants and turbidity that could 
occur, and the small increase in water temperature that would occur below River 
Mill dam would have the same adverse effects on coho as they would on the other 
federally-listed salmonid ESUs at the Project.  The net effect of the Proposed 
Action would be to improve fish passage and improve the condition of critical 
habitat for coho on the Clackamas River; therefore, the Proposed Action would 
not adversely affect the recovery of the Lower Columbia River Coho ESU, and 
would have a beneficial effect on the Lower Columbia River Coho ESU as 
compared to the No-Action Alternative. 
 
Bull Trout 
 

Bull trout are thought to have been extirpated from the Clackamas River 
basin, but their status in the Project area is uncertain.  To the extent that an 
undetected remnant population may exist, habitat improvements included in the 
Proposed Action could potentially benefit bull trout.  However; due to the high 
probability that this species no longer occurs at the Project, the Proposed Action is 
expected to have no effect on bull trout. 
 
Effects of the No-Action Alternative on Listed Salmonids 
 

Under the No-Action Alternative, adult Upper Willamette River Chinook, 
Lower Columbia River steelhead, and Lower Columbia River coho migrating 
upstream would continue to be delayed at North Fork dam and River Mill dams, 
and Lower Columbia River Chinook would not pass upstream of River Mill dam.  
Entrainment in turbines would continue to pose a risk to downstream migrants at 
North Fork dam and River Mill dam, and Project-related mortality of downstream 
migrants would continue at rates similar to the rates experienced at the Project 
under existing conditions.   
 

Habitat conditions would remain unchanged under the No-Action 
Alternative.  The availability of spawning gravel available to Upper Willamette 
River Chinook, Lower Columbia River steelhead, and Lower Columbia River 
coho in the Oak Grove Fork, and to all the listed salmonid ESUs below River Mill 
dam would continue to adversely affect the condition and amount of spawning 
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habitat available at the Project.  The Project would continue to interrupt the natural 
downstream transport of LWD, and side channel habitat in the Oak Grove Fork 
would continue to be fragmented under low-flow conditions.  There would be no 
change in the amount or condition of pool habitat or refugia available to listed 
salmonid ESUs at the Project, and rearing Upper Willamette River Chinook, 
Lower Columbia River steelhead, and Lower Columbia River coho would 
continue to be at risk from stranding under low-flow conditions in the lower Oak 
Grove Fork. 
 
Northern Spotted Owl  

 
Northern spotted owls occur throughout the Project area, but are 

concentrated in the Oak Grove Fork.  The owls are found less commonly in the 
areas surrounding Timothy Lake.  Several habitat management measures included 
in the Proposed Action would have the potential to benefit the Northern spotted 
owl.  Replacing snags lost as a result of Project-related activities would 
supplement nesting and roosting habitat for this species, particularly if this 
measure resulted in increased abundance of snags in known owl activity centers in 
mature coniferous forests surrounding the Oak Grove Fork and around Timothy 
Lake.  Retention of felled danger trees in spotted owl habitat would constitute an 
indirect benefit to Northern spotted owls because downed trees provide habitat for 
rodents, which are the major prey for this species.   
 

The only activity included in the Proposed Action that could adversely 
affect Northern spotted owls is maintenance of Project-related ROWs and the 
transmission lines during the breeding season.  In 2005, USFWS issued a 
Biological Opinion (BO) for a programmatic Biological Assessment BA that 
evaluated the impacts of a range of activities on Northern spotted owls and bald 
eagles (USFWS, 2005).  This BO included an evaluation of the potential effects of 
PGE’s ROW and transmission line maintenance activities on Northern spotted 
owls (USFWS, 2005).  The BO determined that transmission line maintenance 
activities occurring outside of the 1 March–15 July critical breeding period, and 
occurring more than a specified distance from occupied activity centers and/or 
unsurveyed suitable habitat, would not affect this species.  The disruption 
distances from the activity to the habitat varies with the type of activity; the 
maximum distance of 0.5 mile applies to helicopter use and the minimum distance 
of 65 yards applies to the use of heavy equipment (USFWS, 2005).  The BO 
specifies that right-of-way and transmission line maintenance activities occurring 
within the 1 March–15 July time period, and within the specified disturbance 
distances of spotted owl activity centers and/or unsurveyed suitable habitat, could 
adversely affect this species and would require incidental take authorization from 
the USFWS.   
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The Proposed Action includes avoidance of loud noises or extensive 
disturbance within 65 yards of suitable Northern spotted owl habitat between 1 
March and 15 July.  Accordingly, PGE’s maintenance activities would only affect 
Northern spotted owls if non-routine (i.e., emergency) maintenance activities were 
conducted during the restricted period.  This would occur very infrequently and 
would require consultation with USFWS to ensure that adequate protective 
measures would be implemented to protect this species during the required 
activities.  Accordingly, the Proposed Action may affect, but is not likely to 
adversely affect, Northern spotted owl.   
 
Bald Eagle  

 
Although the MHNF plan designates a portion of the Clackamas River 

corridor as a bald eagle recovery territory, Clear Lake is the only area in the 
Project vicinity that supports an active bald eagle nest.  Also, there are no known 
winter roost sites in the vicinity of the Project.  Bald eagles prefer fish as prey, 
although eagles will prey on waterfowl, reptiles, rodents, and other small 
mammals.  The Proposed Action includes modifying the flow regime in the Oak 
Grove Fork in order to increase fish production in the system.  This could 
indirectly benefit bald eagles by augmenting the supply of fish, the bald eagle’s 
preferred prey (Stillwater, 2005).     

 
Although no bald eagles currently nest at Timothy Lake, several agencies 

have identified the forested areas surrounding the lake as suitable bald eagle 
nesting habitat (an inactive nest was discovered near Timothy Lake in 2004) 
(Stillwater, 2005).  Measures that have the potential to increase human activity on 
Timothy Lake or in forested areas surrounding the lake, such as improvements to 
recreational facilities, could adversely affect potential bald eagle nesting habitat.  
This impact would only be realized, however, if at some future time a pair of 
eagles attempted to nest in an area near the increased human activity.  The 
Proposed Action includes a provision that PGE would develop, in consultation 
with USFWS and USDA Forest Service, a management plan for any new bald 
eagle nests identified within 0.25 mile of Project facilities or within 0.5 mile in a 
direct line of sight of Project facilities.  This management plan would ensure 
protection of the nest and breeding pair.   
 

A 2005 USFWS BO that evaluated the potential effects of PGE’s ROW and 
transmission line maintenance activities on bald eagles determined that ROW or 
transmission line maintenance activities occurring outside of the 1 January – 31 
August bald eagle nesting period and 15 November – 15 March winter roosting 
period, and more than 0.25 mile or 0.5 mile sight distance of occupied bald eagle 
nests or roosts, would not affect bald eagles (USFWS, 2005).  The Project area 
does not contain active bald eagle nests or winter roosts so these activity 
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restrictions do not currently apply to the Project.  However, should a nest or winter 
roost develop in the Project area during the term of a new license, PGE would 
implement these restrictions and develop a management plan, in consultation with 
USFWS and USDA Forest Service, for any new bald eagle nests identified within 
0.25 mile of Project facilities or within 0.5 mile in a direct line of sight of Project 
facilities.  This management plan would ensure protection of the nest and breeding 
pair.   

 
Accordingly, PGE’s maintenance activities would only affect bald eagles if 

non-routine (i.e., emergency) maintenance activities were conducted during the 
restricted period.  This would occur very infrequently and would require 
consultation with USFWS to ensure that adequate protective measures would be 
implemented to protect this species during the required activities.  Thus, the 
Proposed Action may affect, but is not likely to adversely affect, bald eagle.   
 
3.2.5.2.2 State Listed Threatened and Endangered Species 
 
Peregrine Falcon  

 
One peregrine falcon eyrie occurs in the vicinity of the Project near the 

mainstem of the Clackamas River.  Although peregrine falcons have the capacity 
to habituate to human activity to such a degree that they can nest successfully in 
major metropolitan areas, the MHNF has designated a primary nest protection 
zone around the eyrie within which road construction, timber harvesting, and other 
habitat disturbing activities are prohibited.  The Proposed Action includes 
measures to restrict routine Project maintenance or new construction within a mile 
of the eyrie during the breeding season from 15 January and 31 July.  Accordingly, 
PGE’s activities would only affect peregrine falcons if non-routine (i.e., 
emergency) Project maintenance activities were conducted during the restricted 
period.  This would occur very infrequently and would require consultation with 
ODFW to ensure that adequate protective measures would be implemented to 
protect this species during the required activities.  
 

The Project also includes land within the tertiary nest management zone.  
Habitat within this zone is managed to generally provide suitable habitat for 
falcons and the species in their food chain.  The Proposed Action would have no 
significant impact on habitat within the tertiary management zone. 

 
The Proposed Action includes a measure to replace snags lost as a result of 

Project-related activities and maintenance.  Snags are an important feature of high-
quality forest bird habitat, and because peregrine falcons rely heavily on other 
birds as forage, management of snags to enhance bird habitat would have a 
beneficial effect on peregrine falcon habitat in the Project vicinity.   
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3.2.5.2.3 Other Rare Species 
 
Red-legged frog 

 
The red-legged frog occurs in several locations within the Oak Grove 

development (Oak Grove Meadow, North Arm of Timothy Lake, and the pond and 
wetland complex downstream of the Frog Lake spillway) as well as an access road 
drainage ditch near the Faraday Diversion dam (EDAW, 2003a).  Field surveys in 
2001 and 2002 also documented red-legged frogs at Alder Flats campground and 
at beaver ponds on Station Creek.  This species breeds in stillwater habitats in 
spring and utilizes riparian habitats along the Oak Grove Fork in summer.  
Juveniles metamorphose in their breeding ponds and by late summer are mobile 
and move to riparian habitats.    

 
The Proposed Action would have no effect on red-legged frog populations 

at Oak Grove Meadows, downstream of the Frog Lake spillway, and the access 
road drainage ditch near the Faraday Diversion dam as no construction is proposed 
in these areas, nor any changes in flows.   

 
The proposed drawdown of Timothy Lake in early September, as under 

current practice, is unlikely to have an adverse effect on red-legged frog habitat at 
the North Arm of Timothy Lake.  Red-legged frogs breed in the North Arm 
wetlands in early spring and by August and September the tadpoles have 
metamorphosed into juvenile frogs that are capable of moving in response to 
variations in water levels.  

 
Cascades Frog  

 
The only portions of the Project area known to support Cascades frog are 

the wetland areas associated with the North Arm of Timothy Lake and the Lower 
Oak Grove Fork.  Operation of Timothy Lake as proposed under the Proposed 
Action would not affect Cascades frog for the same reasons given for the red-
legged frog.   

 
The Proposed Action would result in increased minimum flows from Lake 

Harriet to the Lower Oak Grove Fork.  Cascade frogs appear to use portions of the 
Lower Oak Grove Fork for short periods of the year as summer or migratory 
habitat.  The increased minimum flows should provide more wetted habitat for the 
Cascades frog and therefore potentially benefit this species.    
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Cascade Torrent Salamander  
 
The Cascade torrent salamander is a habitat specialist that requires cool, 

shallow, silt-free streams or cascades.  This species prefers wooded stream buffers 
and is intolerant of elevated water temperatures in deforested areas.  Known 
populations in the Project area are restricted to Three Lynx Creek and Cripple 
Creek.  The Proposed Action does not include any construction activities in these 
areas, nor would any of the proposed flow modifications affect these creeks.   

 
Oregon Slender Salamander 

 
The Oregon slender salamander occurs in the vicinity of the Oak Grove 

pipeline, primarily between the Harriet dam and the Skunk Creek pipeline 
crossing.  Downed wood plays a key role in determining the suitability of habitat 
for this species. 

 
The Oregon slender salamander could benefit from several measures 

included in the Proposed Action.  Replacement of snags lost as a result of future 
Project-related activities could potentially benefit the Oregon slender salamander 
by augmenting the supply of snags that would become downed logs in the future.  
Retention of felled danger trees as downed wood habitat would also supplement 
habitat available to the Oregon slender salamander and would therefore benefit the 
species, especially if felled trees were placed in areas along the Oak Grove 
pipeline that are known to support the species.  The degree to which amphibian 
populations are isolated by the Oak Grove pipeline is unknown; however, 
amphibian surveys conducted by PGE in 2000 and 2001 documented the presence 
of Oregon slender salamanders and other amphibian species along both sides of 
the pipeline.  Installation of wildlife crossings over the Oak Grove pipeline could 
benefit the species by improving habitat connectivity.  
 
Greater Sandhill Crane  

 
Greater sandhill cranes use Big Meadows and Little Crater Meadows for 

breeding.  The Proposed Action would not result in any measures that would affect 
the use of these meadows by sandhill cranes.   

 
Harlequin Duck  

 
The harlequin duck prefers forested shorelines and requires forested 

riparian areas for breeding purposes. Increases in the minimum flow to the Lower 
Oak Grove Fork from Lake Harriet would provide more fast moving water, which 
is considered an important component of harlequin duck habitat (USFS, 2002b).   
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Northern Goshawk  
 
The Northern goshawk nests in mature and old growth conifer forests and 

forages in open grasslands and riparian zones (USFWS, 2005).  The Proposed 
Action would not result in any measures that would affect the use of the Project 
area by Northern goshawk.   
 
Townsend’s Big-eared Bat  

 
Townsend’s big-eared bat is found in the Lake Harriet area.  It is 

particularly sensitive to human disturbance at roosting and breeding sites and at 
hibernacula (USFS, 2002c).  The recreational enhancements at Lake Harriet 
included in the Proposed Action would not occur in the immediate vicinity of 
known big-eared bat sites or result in any increase in the recreational carrying 
capacity of Lake Harriet.  Therefore, these improvements would not result in any 
significant increase in the levels of human disturbance and should not adversely 
affect the Townsend’s big-eared bat. 

 
The Townsend’s big-eared bat and many other species of bats are 

occasionally harassed or destroyed by members of the public who consider them 
vectors of disease or otherwise perceive them as undesirable.  Consequently, this 
species may also derive benefit from educational signage that addresses widely 
held misconceptions about bats and helps prevent indiscriminate harassment or 
destruction of bats or their habitat.  
 
Cold Water Corydalis  

 
Several clusters of cold water corydalis occur in the Upper Oak Grove Fork 

between the mouth of Stone Creek and Lake Harriet (EDAW, 2003d).  A cold 
water corydalis study conducted by PGE in 2001/2002 along the Upper Oak Grove 
Fork found that the number of damaged plants increased during the growing 
season from about 3 percent of plants in June to 38 percent of plants in August 
(EDAW, 2003d).  The damage was attributed to trampling by anglers and wildlife, 
falling branches, herbivory, debris flowing downstream, and high flows.  The 
Project has had little effect on the extent of damage attributable to trampling, 
herbivory, or flowing debris, but could have been responsible for some damage 
caused by high flows.  

 
The Proposed Action includes measures to enhance the cutthroat trout 

fishery in the Upper Oak Grove Fork.  This may attract more anglers in the future 
and result in more damage due to trampling.  This impact could be mitigated to 
some extent by better education of anglers through educational signage at popular 
parking areas along Forest Road 57. 
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The USDA Forest Service raised concerns that high flows, and debris 

carried by these high flows, may be damaging cold water corydalis.  The cold 
water corydalis study (EDAW, 2003d) evaluated the effects of a sustained high 
flow release from Timothy Lake (10 continuous days of 250+ cfs) in 2002.  The 
study found that most reproductive adult plants were unaffected, while a few of 
the smaller non-reproductive adult and juveniles were bent over by the higher 
flows.   

 
The Proposed Action would reduce the releases from Timothy Lake 

associated with the fall drawdown of the reservoir to enhance fisheries and 
establish a more natural hydrograph in the Upper Oak Grove Fork.  Under the new 
license, the discharge from Timothy Lake would be no greater than 100 cfs over 
inflow during September, no greater than 150 cfs over inflow during October, and 
no greater than 300 cfs over inflow from November 1 through May 31.  Although 
the impact of high flows (currently up to approximately 250 cfs in the fall) on cold 
water corydalis does not appear significant based on the results of the cold water 
corydalis study (EDAW, 2003d), reducing the magnitude of the flow releases from 
Timothy Lake and delaying the high releases (>150 cfs) to after November 1 
(nearly all cold water corydalis plants completely senesce by the end of October) 
would, in effect, reduce the potential for stem damage.  

 
Pale Blue-eyed Grass 

 
Pale blue-eyed grass is known to occur in one location at the Project, near a 

dispersed campsite southwest of Meditation Point at Timothy Lake.  It generally 
occurs in drier locations within open wet meadows associated with forest openings 
(Center for Plant Conservation, 2002).  The potential threats to the population of 
pale blue-eyed grass include cattle grazing, reservoir inundation, and disturbance 
from dispersed campers, equestrians, and anglers (EDAW, 2003e).  Cattle grazing 
permits are issued by the USDA Forest Service and are unrelated to the Project.   

 
The Proposed Action would not increase the normal maximum water level 

at Timothy Lake, which would remain at elevation 3191.9 ft, and therefore would 
not inundate this population.  The proposed September drawdown of Timothy 
Lake, as conducted under the current license, would not affect this species since it 
generally completes seed production by mid-August in the Pacific Northwest 
(Washington Natural Heritage, 2003). Under the Proposed Action, PGE would 
monitor this population on an on-going basis, which would provide the 
opportunity to assess whether Project operations or Project-induced recreation 
would have any adverse effects on pale blue-eyed grass.  
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The Proposed Action does not specifically address the potential impact on 
the pale blue-eyed grass population by dispersed recreationists.  The population is 
near a dispersed campsite, but this site is not heavily used by campers (less than 10 
percent of nights between May and October) (Hall, 2003a).  The extent of day use 
is unknown.  The USDA Forest Service raised concerns about equestrian use 
along the Timothy Lake Trail and the potential for grazing by horses.  Equestrian 
use along the Trail is relatively low, and is not a Project-related use, but the 
potential for damage by grazing exists.  The extent of angling in this area is 
unknown, but is not assumed to be high. 
 
Tall Bugbane  

 
Tall bugbane has been documented in several locations near the Oak Grove 

pipeline and transmission line.  A recent survey (EDAW, 2003e) also found 
populations in undisturbed areas along Bull Creek and Cripple Creek. 

 
The Proposed Action would have little or no effect on tall bugbane.  PGE 

does not propose any construction activities or changes in flow regimes that would 
affect tall bugbane populations.  To the extent that these populations are near 
disturbed areas (the Oak Grove pipeline, transmission line, and Forest Road 4630), 
there is the potential for the spread of noxious weeds into their habitats.    

 
Northern Bladderwort 

 
Northern bladderwort occurs in one location at the Project, in shallow pools 

(generally about 12-inches-deep) that are hydrologically connected to the North 
Arm of Timothy Lake.  The identified threats to Northern bladderwort include 
trampling by recreationists, cattle grazing, and changes in reservoir water 
elevations (EDAW, 2003e).  Cattle grazing is allowed via permit from the USDA 
Forest Service and is unrelated to the Project. 

 
The Northern bladderwort population is located in close proximity to the 

North Arm developed campground and 4 dispersed campsites.  North Arm 
Campground is small (8 campsites), but is essentially at capacity on most 
weekends during the high use season (July and August).  There is no formal boat 
launch at the campground, but campers have created several paths to the water, 
although none of these appear to directly affect the critical pool habitat.  The 
dispersed campsites are relatively popular and commonly used.  Some of the 
dispersed campsites are on the water or also have created paths to the water.  The 
Recreation Management Plan (PGE, 2006) does not specifically address the threat 
to Northern bladderwort from recreational use.  Although the population does not 
appear to be significantly affected by current use, recreational use could increase 
or change and could adversely affect Northern bladderwort in the future.      
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Stiff Club-Moss  

 
Stiff club-moss occurs at two locations near the North Arm of Timothy 

Lake that are heavily vegetated and appear to be unaffected by human activity or 
other disturbances, although one population is less than 10 ft from an informal 
boat launch (EDAW, 2003e).  These plants are found in shaded, but dry coniferous 
forests.   

 
The Proposed Action would not directly affect the stiff club-moss.  The two 

known populations are sufficiently high in elevation that they would not be 
affected by water level management of Timothy Lake.   

 
Nuttall’s Larkspur  

 
Within the Project area, Nuttalls’ larkspur occurs in three locations on steep 

slopes along the mainstem Clackamas River between the confluence with the Oak 
Grove Fork and North Fork Reservoir.  These three populations appear to have 
been slightly disturbed by highway and powerline construction and maintenance 
(EDAW, 2003e).   

 
The Proposed Action would not have any direct effect on the Nuttall’s 

larkspur.  PGE does not propose any construction or changes in flow regime that 
would affect these three known populations.  Because of its proximity to Highway 
224 and the transmission line ROW, the potential for the spread of noxious or 
invasive species is a concern.  The noxious weed control program could benefit 
Nuttall’s larkspur to the extent that it would prevent the spread of undesirable 
species.   
 
Methuselah’s Beard  

 
Methuselah’s beard is a lichen species that occurs on both the north and 

south side of the Clackamas River near the Oak Grove pipeline and transmission 
line.  The Vegetation Management Plan (PGE, 2006) indicates that pipeline and 
transmission line maintenance could potentially adversely this species. Under the 
Proposed Action, potential effects to this species would be minimized because 
PGE would employ spatial constraints (e.g., protective buffers) during 
maintenance activities in areas of the Project known to support this species. 

 
PGE does not propose any construction activities or changes in flow 

regimes that would affect known populations of this species.  The Proposed 
Action could have a limited effect on Methuselah’s beard as a result of hazard tree 
removal.  Prior to hazard tree removal in areas known to support this species, the 
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Proposed Action provides for consultation with resource agencies to ensure 
avoidance or minimization of impacts to this species.  To the extent that these 
populations occur near disturbed areas (the Oak Grove pipeline, transmission 
lines, and Forest Road 4630), there is the potential for the spread of noxious weeds 
into suitable habitat.  However, implementation of the noxious weeds control 
program as defined in the Vegetation Management Plan (PGE, 2006) would 
reduce the potential for invasion of noxious weeds. 

 
Fungi 
 
 All fungi found within the Project area exist in mychorrizhial symbiosis 
with the forests in which they are found.  As a result, fungi are threatened by all 
impacts to the forest including fire and logging as well as changes in forest 
structure and composition.  The Proposed Action would not have any effect on 
local fungal populations since it does not include any activities that would result in 
removal of forest habitat at the Project.   
 
3.2.5.3 Unavoidable Adverse Impacts on Threatened and Endangered 

Species 
 

The Proposed Action would not cause any significant unavoidable adverse 
impacts to threatened and endangered species. 
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3.2.6 Cultural Resources 
 

3.2.6.1  Affected Environment 
 
Cultural resources include prehistoric and historic-period archeological 

sites, historic structures, and traditional cultural properties (TCPs).  The latter are 
places that may or may not have human alterations, but are important to 
maintaining the cultural identity of a community such as an Indian tribe.  The 
Commission’s regulations follow the National Historic Preservation Act (NHPA) 
of 1966, as amended, in requiring that these resources be inventoried and 
evaluated for their eligibility for listing in the National Register of Historic Places 
(National Register); that Project effects be determined; and that consultation takes 
place about mitigation and management measures, presented in a Historic 
Properties Management Plan (HPMP).  For PGE, this work is accomplished in 
consultation with affected parties that include the USDA Forest Service, the 
Oregon State Historic Preservation Office (SHPO), the Confederated Tribes of the 
Grand Ronde Community, the Confederated Tribes of the Siletz Indians, and the 
Confederated Tribes of the Warm Springs Reservation.  Representatives of these 
groups, along with PGE and their cultural resource contractors, participated in the 
Project’s Cultural Resource Working Group, which guided and reviewed the 
cultural resources studies for the Project. 

 
Cultural resources are National Register-eligible if they retain integrity and 

meet one of four criteria for listing, which relate to important past events or 
persons (criteria a and b), outstanding design or construction (criterion c), or the 
capability of providing information important to prehistory or history (criterion d) 
(36 CFR 60.4).  Collectively, these resources are termed “historic properties” 
regardless of their nature or age. 

 
Much of the information gathered during cultural resource studies is 

considered confidential.  It is exempt from the Freedom of Information Act 
regulations to the extent that details about the nature and location of cultural 
resources could lead to vandalism such as unauthorized artifact collection.  In 
addition, Indian tribes may consider information on traditional places and 
activities to be private and confidential.  Fearing the disturbance of archeological 
sites, burials, and traditional resources such as native plants, tribal representatives 
may be uncomfortable documenting this information in detail and sharing it with 
the general public. 
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3.6.2.1.1 Culture Historic Context 
 
Aboriginal Occupations in the Clackamas River Area 
 

Traditional tribal territories within, or adjacent to, the Clackamas River 
Hydroelectric Project correspond to two Aboriginal groups known as the Molala 
and Clackamas.  The Molala were primarily hunters/gatherers whose language 
does not appear to be related to any known Indian language.  They occupied the 
Western Oregon Cascade Range; however, they were also seasonal occupants of 
the Willamette Valley where the Clackamas River provided the best fishing within 
their territory (AINW, 2003).  The Molala traditionally occupied more upland and 
interior areas, and were best known as hunters and for their access to plant-
resource areas in the uplands (PGE, 2005). 

 
The Clackamas lived along the Willamette River below the Willamette 

Falls and up the Clackamas River to what is now Estacada and subsisted mainly 
on anadramous fish.  They were part of the larger Chinookan-speaking groups 
along the Columbia River to the Pacific Ocean.  The Klamath tribe from Southern 
Oregon began to enter the area after acquiring horses in the 1830s; however, there 
are no known permanent settlements in the Project area (AINW, 2003). 

 
These tribal groups continued to use their traditional lands following the 

arrival of Europeans; however, the treaties of 1855 and establishment of 
reservations gradually relocated the Molala and Clackamas people out of the 
Project area.  Small groups would return to their native lands at various times 
throughout the year to fish and gather resources, but this practice diminished to the 
vanishing point by World War I.  Those remaining trips were associated with 
commercial harvesting trips as the local tribes began to seek employment from the 
Europeans (AINW, 2003). 

 
PGE contacted three contemporary Indian groups that were known to have 

traditional connections to the area:  the Confederated Tribes of Grand Ronde, the 
Confederated Tribes of Siletz Indians and the Confederated Tribes of the Warm 
Springs Reservation.  Cultural resources associated with these tribes would 
include prehistoric archaeological sites and TCPs.   

 
Historic Period         

 
Prior to the establishment of the Clackamas River Hydroelectric Project, 

European settlements were limited to sparse homesteads along the Barlow Trail 
and scattered farms along the creeks that feed the Clackamas River.  The earliest 
permanent settlement was established south of Eagle Creek in the 1840s and 
eventually became known as Currinsville (HRA, 2003).   
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The four developments that constitute the Project significantly contributed 

to the history and economic development of the Clackamas River Basin.  The 
demand for electricity in Portland spurred initial efforts to develop hydropower 
facilities along the Clackamas River.  Construction of the Cazadero Diversion dam 
(subsequently replaced with the Faraday Diversion dam) and Faraday Powerhouse 
was begun in 1902 and completed in 1907.  The design of the Faraday 
Powerhouse was considered to be state-of-the-art for its time.  The construction of 
the Faraday dam and Powerhouse led to the establishment of the City of Estacada 
in 1905 (HRA, 2003). 

 
In 1909, construction of the River Mill Development was initiated.  The 

River Mill dam is the oldest and apparently sole survivor of only three Ambursen-
type dams built west of the Rocky Mountains.  This style dam was noted for its 
innovative hollow flat slab and buttress construction.  It is currently listed in the 
National Register of Historic Places. 

 
Construction of the Oak Grove Development began in 1921.  At the height 

of construction, the predecessor of PGE established the Three Lynx Village to 
provide housing, recreational facilities, and a school for its workers and their 
families.  The development was completed in 1924 and President Calvin Coolidge 
officially opened the development.  The Oak Grove Development was the highest 
head hydropower facility in the world at that time.  As originally developed, the 
Oak Grove Powerhouse was fed by Lake Harriet.  Between 1953 and 1956, 
Timothy Lake was constructed to provide additional seasonal storage.  The dam is 
a compacted earth structure designed by Ebasco Services, Inc.  and constructed by 
the Morrison-Knudson Company. 

 
The North Fork Development began operation in 1958.  It is one of the 

tallest arch dams in Oregon with a crest height of 207 feet.  The North Fork fish 
ladder was constructed as part of the original development and at 1.9 miles is one 
of the longest operating fish ladders in the world. 

 
3.2.6.1.2 Area of Potential Effects 

 
For this relicensing, the NHPA requires that we assess the potential effects 

of the Project on cultural resources be assessed within an area referred to as the 
Area of Potential Effects (APE).  The APE for the archeological studies includes 
the facilities and lands that may be affected by the relicensing of the Project.  This 
area includes lands within the FERC license boundaries, as well as PGE's 
Westside Hydro Control Center, access and maintenance roads, equipment and 
materials storage areas, buffer zones of 30 meters above the normal maximum 
water elevation shorelines and areas exposed during seasonal reservoir 
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drawdowns, recreational sites associated with Project facilities, and ROW 
corridors associated with linear features such as access roads and the Oak Grove 
transmission line and pipeline.  The total area within the APE, excluding water 
surfaces, is approximately 1,850 acres.   

 
The APE for addressing TCPs for the Clackamas River Project is larger 

than that established for analyzing impacts on archeological or historic sites.  This 
larger APE reflects the potential for projects to affect uses of and associations with 
traditional places outside the immediate Project area.  For the Clackamas River 
Project, the ethnographic APE was defined as follows:  from the mouth of Eagle 
Creek, about 5 river miles below River Mill dam; up the main stem of the 
Clackamas River to and slightly beyond the confluence of the Clackamas and 
Collawash rivers; and up the Oak Grove Fork of the Clackamas to the Timothy 
Lake area.  This APE also includes the Fish Creek drainage, and the pipeline and 
transmission line corridor between the Oak Grove Fork and the Clackamas River 
at Three Lynx.  Lands along these waterways, extending from the water to the 
ridge tops on both sides are included as well (PGE, 2005). 
 
3.2.6.1.3 Cultural Resources Identified within the APE 

 
Archeological Sites 

 
Approximately 1,675 acres of the APE were surveyed for archeological 

sites.  The remaining lands were either previously developed, too steep, or 
otherwise unsafe to be examined; the remaining area is unlikely to include 
National Register-eligible archeological sites.  If any future Project-related 
activities are conducted outside the defined APE, they will need to receive cultural 
resources assessment as per requirements of the NHPA. 

 
The extent of archeological research conducted prior to this relicensing 

effort generally reflects land ownership.  Archeological inventories have been 
conducted in the Clackamas Basin above the town of Estacada on lands managed 
by the USFS and the BLM in the area of the Oak Grove Development.  In contrast, 
no systematic archeological surveys have been conducted in the lower basin 
(River Mill, Faraday, and North Fork Developments), which is primarily privately 
owned, although some excavations and surveys were conducted by Woodward as 
part of an academic research program in the 1960s and 1970s.  The results of these 
studies were not formally recorded (PGE, 2005).   

 
In addition, the USFS and other private investigators have conducted 

numerous small and large-scale cultural resource investigations in the Clackamas 
Basin.  These surveys consisted of small pedestrian surveys, timber sales surveys, 
the Wild and Scenic River designation process, and test and large-scale data 
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recovery excavations.  While these studies do not focus on the APE for the 
Clackamas River Hydroelectric Project, they include portions of the APE (PGE, 
2005). 

        
The archeological investigations for the Project began in 1997 and 

continued into 2004 when the technical report was finalized (Oetting, 2003, 2004).  
The field inventory strategy included both a pedestrian surface survey of the 
defined APE and the excavation of subsurface probes.  The inventory methods 
generally followed survey strategies commonly being employed on the MHNF  
and elsewhere in the region (PGE, 2005).  Twenty-seven archeological sites and 
12 isolated finds have been investigated.  Nineteen of the sites are prehistoric, five 
are historic, and three sites have both historic and prehistoric components.  
Detailed descriptions of the identified properties were removed from the HPMP to 
prevent the disclosure of privileged information (PGE, 2005). 
 

Fourteen of the 27 archeological sites are considered to be eligible for 
listing in the National Register, and nine are considered to be ineligible for listing 
(Table 3.2.6.1-1).  None of the isolated finds that were investigated were 
considered to be eligible.  Four sites and two isolated finds were not evaluated for 
listing.  PGE will evaluate the sites within five years of license issuance or before 
taking actions that may affect the sites (PGE, 2004).   

 
3.2.6.1.4 Historic Structures and Buildings 

 
The Determination of Eligibility (DOE) that was prepared for the 

Clackamas Hydroelectric Project (Kramer, 2003) evaluated Project resources 
within the APE that fell within the period of historical significance for this Project 
(years 1907 to 1958).  The Project facilities were divided into eight nodes, listed in 
order of water flow: Timothy Lake, Lake Harriet, Oak Grove (including Frog Lake 
and Three Lynx Village), North Fork (including Promontory Park), Faraday 
Diversion dam, Westside Hydro Projects Office Complex, Faraday, and River Mill 
(including Timber and River Mill Parks).  Each resource within each node was 
evaluated for listing in the NRHP as part of the relicensing studies by field 
archaeologists and historians (PGE, 2005).  A total of ninety-four individual 
resources have been identified and documented within the Clackamas River 
Hydroelectric Project; however, due to normal maintenance and upgrades twenty-
nine of these sites no longer retain sufficient integrity related to their historic 
functions to be eligible for listing in the NRHP (HRA, 2003).  Table 3.2.6.1-2 
summarizes the inventoried historical resources and indicates which ones are 
considered to be historic contributing features and which are not.   
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Table 3.2.6.1-1. Archeological sites in the Clackamas River Hydroelectric 
Project APE 

 
APE Segment Archeological 

Sites 
Site Type National Register 

Eligibility 
Timothy Lake Vicinity 35CL278 Prehistoric Eligible 
Oak Grove Pipeline and 
Vicinity  

35CL201 Prehistoric  Not eligible 

 35CL277 Prehistoric Eligible 
 35CL283 Prehistoric Eligible 
 35CL285 Historic Not eligible 
 35CL286 Prehistoric and Historic Not eligible 
 35CL287 Historic Not eligible 
 35CL294 Historic Not eligible 
 35CL295 Historic Not eligible 
Oak Grove Transmission 
Line 

35CL35 Prehistoric Not evaluateda 

 35CL74 Prehistoric Eligible 
 35CL75 Prehistoric Eligible 
 35CL163 Prehistoric Not evaluatedb 
 35CL164 Prehistoric Eligible 
 35CL165 Prehistoric Site eligible, but not 

entirely inside APE 
 35CL224 Prehistoric Eligible 
 35CL245 Prehistoric and Historic Not eligible 
 35CL276 Prehistoric Eligible 
 35CL281 Prehistoric Eligible 
 35CL282 Prehistoric Not eligible 
 35CL284 Prehistoric Not evaluateda 
North Fork 35CL261 Prehistoric Eligible 
Faraday 35CL280 Prehistoric and Historic Eligible 
 35CL296 Historic Not eligible 
River Mill 35CL262 Prehistoric Eligible 
 35CL279 Prehistoric Eligible 
 35CL293 Prehistoric Not evaluatedc 
a Site located outside APE; portion inside not likely to contribute to significance. 
b Poor access across river hindered evaluation. 
c Not yet tested. 
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Table 3.2.6.1-2.   Historic buildings and structures in the Clackamas River 

Hydroelectric Project APE 
Node Resource National Register Eligibility 
Timothy Lake Dam Historic Contributing 
 Spillway Historic Contributing 
 Powerhouse Non-Historic, Non-Contributing 
 Intake/Outlet works Historic Contributing 
 Managers quarters Historic Contributing 
 Bunk house/lodge Non-Historic, Non-Contributing 
 Campgrounds Non-Historic, Non-Contributing 
Lake Harriet Diversion dam Historic Contributing 
 Intake structure and headgate Historic Contributing 
 Campground Non-Historic, Non-Contributing 
 Pipeline section 1 (Lake Harriet to Frog Lake) Historic Contributing 
Oak Grove Frog Lake (Oak Grove Forebay) Non-Historic, Non-Contributing 
 Frog Lake dam A Historic Contributing 
 Frog Lake dam B Non-Historic, Non-Contributing 
 Frog Lake spillway Non-Historic, Non-Contributing 
 Frog Lake intake and outlet works Non-Historic, Non-Contributing 
 Pipeline section 2 (Frog Lake-Oak Grove) Historic Contributing 
 Tunnel, east portal Historic Contributing 
 Surge tank Historic Contributing 
 West tunnel portal Historic Contributing 
 Johnson valve house Historic Contributing 
 Penstocks Historic Contributing 
 Powerhouse Historic Contributing 
 Machine shop Historic Contributing 
 Switching structure & substation Historic Contributing 
 Powerhouse access road storage building Non-Historic, Non-Contributing 
 Office/Maintenance building Non-Historic, Non-Contributing 
 Pipeline Road storage/maintenance yard Historic Contributing 
 Three Lynx village Historic Contributing 
 Three Lynx, “traditional cottages” Historic Contributing 
 Three Lynx,  one-story cabins Historic Contributing 
 Three Lynx school Historic Contributing 
 Three Lynx school gym Non-Historic, Non-Contributing 
 Three Lynx school garage/barn Historic Contributing 
 Three Lynx community pool Historic Contributing 
 Transmission line and towers Historic Contributing 
North Fork Promontory Park Non-Historic, Non-Contributing 
 Spillway Historic Contributing 
 Dam Historic Contributing 
 Penstocks and intake Historic Contributing 
 Powerhouse & transformer yard Historic Contributing 
 Fish ladder Historic Contributing 
Faraday 
Diversion Dam 
(Cazadero) 

Faraday diversion dam Non-Historic, Non-Contributing 
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Table 3.2.6.1-2.   Historic buildings and structures in the Clackamas River 
Hydroelectric Project APE 

Node Resource National Register Eligibility 
 Electric gear building Non-Historic, Non-Contributing 
 Intake structure Non-Historic, Non-Contributing 
 Canal & tunnel Non-Historic, Non-Contributing 
Westside 
Hydro Office 
Complex 

Faraday substation/switchyard Non-Historic, Non-Contributing 

 Shop buildings Non-Historic, Non-Contributing 
 Offices Non-Historic, Non-Contributing 
 Faraday bridge (Cazadero bridge) Historic Contributing 
Faraday Faraday dam Historic Contributing 
 Intake gates/spillway Historic Contributing 
 Penstocks Historic Contributing 
 Powerhouse Historic Contributing 
 Machine shop/electrical shop Historic Contributing 
 Switching yard Historic Contributing 
 Faraday-River Mill transmission line & towers Historic Contributing 
River Mill Timber Park Non-Historic, Non-Contributing 
 Dam Historic Contributing 
 Powerhouse Historic Contributing 
 Gate house/Unloading house Historic Contributing 
 Fish ladder Historic Contributing 
 Spillway dam Historic Contributing 
 Park structures Non-Historic, Non-Contributing 
 Substation Historic Contributing 
 
3.2.6.1.5 Traditional Cultural Properties 

 
The APE for TCPs is larger than those for archeological or historic 

resource, due to the potential for Project activities to affect TCPs outside of the 
immediate Project area.  The Project APE for TCPs includes the area from the 
mouth of Eagle Creek up the main stem of the Clackamas River to, and slightly 
beyond, the confluence of the Clackamas and Collawash rivers, and up the Oak 
Grove Fork to the Timothy Lake drainage.  The APE also includes the Fish Creek 
drainage and the pipeline and transmission line corridor between the Oak Grove 
Fork and the Clackamas River at Three Lynx.  The APE along these waterways 
extends from the water to the ridge tops on both sides. 

 
PGE consulted three contemporary Oregon Indian groups that have 

traditional connections to the area: the Confederated Tribes of the Grand Ronde 
Community, the Confederated Tribes of Siletz Indians, and the Confederated 
Tribes of the Warm Springs Reservation.  While all three tribes toured the Project 
area, only members of the Warm Springs Reservation participated in oral 
interviews.  The remaining tribes provided information through meetings and site 
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visits (Hajda et al., 2003).  A detailed literature review of available tribal 
documents was also conducted based upon sources identified during the 
interviews, meetings, and site visits (PGE, 2005).  These interviews identified two 
locations within the APE as potential TCPs: Timothy Meadows and River Mill 
dam.  Three elderly women mentioned Timothy Meadows as a camping area 
where wagons were often left and horses were taken to the huckleberry patches in 
the high country.  They also mentioned that Timothy Meadows contained camas, 
medicinal plants, and yew wood for bows.  However, Timothy Meadows has been 
under water since the 1950s, and since it no longer retains integrity nor appears to 
play a role in maintaining community identity, Timothy Meadows does not qualify 
for listing as a traditional cultural property.   

 
Four elders also mentioned an area near Estacada as an area for camping, 

and as a place to fish for and smoke-dry, dog salmon.  Often tribal people received 
fish from the fish hatchery workers, after they had been ‘milked’ for their eggs.  
This area campground is basically unchanged today, and is still remembered by 
several elders.  However, evidence is lacking that families continued using the 
area after World War II, and it does not appear to be crucial in maintaining 
community identity.  Therefore, this area near Estacada is also not eligible for 
listing as a traditional cultural property. 

 
3.2.6.2  Environmental Effects  

 
Adverse effects on archeological sites, historical buildings and structures, 

and traditional cultural properties (TCPs) could result from actions taken under a 
new Project license.  These effects could be direct—occurring at the same time 
and place as the action—or indirect—occurring at a later time or a different place.  
For example, enlarging a campground in an area of archeological sites could 
include direct construction disturbance of some sites but indirect disturbance at 
others, if increased recreation use results in erosion at the sites or in unauthorized 
artifact collection.   

 
PGE, in consultation with the SHPO, Forest Service, and the Confederated 

Tribes of the Grand Ronde Community, Siletz Indians, and Warm Springs 
Reservation, developed a historic properties management plan (HPMP) (PGE, 
2005) to guide its treatment of historic properties during the new license.  The 
HPMP includes a Manual for Built Resources as well as Detailed Procedures for 
Inadvertent Discovery (of artifacts, looting or vandalism, and human skeletal 
materials or graves).  Under the Proposed Action, PGE proposes to implement 
HPMP measures including: 

 
• designating a Historic Properties Coordinator with oversight responsibility for 

the Project’s cultural and historic resources; 
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• training key Project personnel in aspects of historic property management; 
• reviewing operation, maintenance, and construction activities for potential 

effects on historic properties and needs for avoidance or mitigation of adverse 
effects; 

• implementing procedures for inadvertent discovery of artifacts, looting or 
vandalism, or human graves or remains; 

• preparing and implementing a monitoring program for NRHP-eligible and 
unevaluated archeological sites, upon acceptance of a new Project license; 

• working with the USDA Forest Service and the Tribes to develop an integrated 
Interpretive and Education program to improve public understanding and 
appreciation for the Project’s historic structures as well as the prehistory and 
history of the area; and   

• consulting with key stakeholders (including the USDA Forest Service, SHPO, 
and the affected tribes) to refine provisions for resource monitoring, protection, 
and mitigation, and meeting annually with these stakeholders to discuss the 
past year’s activities and planned future activities for resource management. 

 
These measures will minimize the potential effects of the Project on 

cultural resources by guiding evaluation, management, and avoidance or 
mitigation of potential effects, educating the public, and determining specific 
actions for addressing potential effects to known or yet to be discovered 
archeological sites at the Project.   
 
3.2.6.2.1 Proposed Action  
 
Archeological Resources  

 
Several measures included in the Proposed Action have the potential to 

affect archeological resources through changes in flow regimes, construction 
activities, or changes in use patterns.  Flow management measures are not 
expected to affect known archeological sites.  The potential for erosion along the 
Oak Grove Fork and the Clackamas River is minimal because the releases would 
flatten the hydrograph and limit high flows.  Raising the level of Lake Harriet and 
increasing the water level fluctuation of the Faraday Diversion Pool would not 
affect archeological sites.  It is anticipated that no archeological sites would be 
exposed in the Timothy Lake draw down zone, but periodic monitoring will be 
used to confirm that site 35CL278 does not receive impacts from unauthorized 
artifact collection.   

 
Constructing a downstream migrant fish bypass pipeline from North Fork 

Reservoir to the existing pipeline near Faraday Diversion dam could adversely 
affect archeological sites, depending on route selection and pipeline design.  This 
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action will receive archeological review to avoid or mitigate impacts.  A number 
of ground-disturbing terrestrial resource measures could affect archeological sites.  
These measures could include actions to control noxious weeds, installation of 
signage, modification of road and stream culverts, installation of wildlife crossings 
for the Oak Grove pipeline and North Fork Fish Ladder, expansion or 
enhancement of wetland habitat, and vegetation management.  These actions will 
be reviewed to avoid or mitigate potential impacts to archeological resources.   

 
Any ground-disturbing measures for recreation also could potentially affect 

archeological sites.  These measures include road maintenance, trail modifications, 
and upgrading campground and boat launches.  These actions will be reviewed to 
avoid or mitigate impacts.  Supporting the preparation of an interpretive and 
education program that includes cultural resources and discouraging vehicular 
access to targeted sensitive dispersed campsites at Timothy Lake should benefit 
archeological resources.   

 
In addition to the proposed measures, maintenance activities also could 

affect archeological sites.  The HPMP includes management measures to avoid 
impacts and monitor site conditions, with protection or data recovery, if needed.  
Table 3.2.6.2-1 summarizes the management measures that would be conducted in 
relation to site-specific activities.   

 
Table 3.2.6.2-1. Site-Specific Activities and Associated Management 

Measures 
 
Site Activity  Management Measure 
35CL75 Vegetation control; 

maintenance of 
transmission line 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL164 Vegetation control; 
maintenance of 
transmission line 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL224 Vegetation control; 
maintenance of 
transmission line 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery; 
coordinate protection with MHNF and ODOT 

35CL261 Recreation in park area Redirect recreation use; avoid ground 
disturbance or consult with SHPO to protect 
site or conduct data recovery 

35CL262 Access for recreation Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL276 Vegetation control; 
maintenance of 
transmission line 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL277 Past access to flowline Continue to block vehicle access; avoid 
ground disturbance or consult with SHPO to 
protect site or conduct data recovery 
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Site Activity  Management Measure 
35CL278 Reservoir erosion; 

recreation use 
Monitor site condition annually to assess 
effects; as needed, consult with SHPO to 
protect site or conduct data recovery 

35CL279 Recreation use; 
transmission line, 
pipeline, and access road 
use and maintenance 

Review any proposed actions and divert future 
development; monitor site condition annually; 
avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL280 Vegetation control; 
maintenance of canal 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL281 Vegetation control; 
maintenance of 
transmission line 

Avoid ground disturbance or consult with 
SHPO to protect site or conduct data recovery 

35CL283 Flowline road access and 
maintenance; non-Project 
vehicle use 

Limit vehicle access; avoid ground 
disturbance or consult with SHPO to protect 
site or conduct data recovery 

35CL35 Vegetation control; 
maintenance of 
transmission line 

Evaluate National Register-eligibility within 5 
years of license issuance; evaluate sooner if 
necessitated by Project-related ground 
disturbance; management will depend on 
results of evaluation 

35CL163 Vegetation control; 
maintenance of 
transmission line 

Evaluate National Register-eligibility within 5 
years of license issuance; evaluate sooner if 
necessitated by Project-related ground 
disturbance; management will depend on 
results of evaluation 

35CL284 Vegetation control; 
maintenance of 
transmission line 

Evaluate National Register-eligibility within 5 
years of license issuance; evaluate sooner if 
necessitated by Project-related ground 
disturbance; management will depend on 
results of evaluation 

35CL293 Access road maintenance Evaluate National Register-eligibility within 5 
years of license issuance; evaluate sooner if 
necessitated by Project-related ground 
disturbance; management will depend on 
results of evaluation 

 
Historical Buildings and Structures 

 
Several measures included in the Proposed Action would impact historic 

buildings or structures within the Project area.  The HPMP would provide for an 
assessment of any change in use.  Along the North Fork and Faraday Nodes, the 
spillway at the North Fork dam would be modified to aid fish during downstream 
passage.  Since the spillway is National Register eligible, high quality photo 
documentation meeting SHPO standards would be an appropriate measure should 
this modification adversely affect the historic spillway. 
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A one-foot raise in the level of Lake Harriet would not have an adverse 
effect on historic buildings or structures, assuming that it is accomplished without 
damaging the historic integrity of the Harriet dam.   

 
Measures for aquatic and terrestrial resources would not adversely affect 

historic buildings and structures.   
 

Traditional Cultural Properties 
 
Consultation with the three Indian tribes with traditional connections to the 

Project area identified no TCPs or major issues.  Although no TCPs were 
identified for the Project, TCPs could be identified within the Project area in the 
future and thus could be affected by Project actions.  The HPMP provides for 
consultation with the tribes about development actions that could impact TCPs 
during the licensing period.  This consultation would minimize or avoid impacts to 
any TCPs potentially affected by the Project.   
 

Implementation of the HPMP by PGE, in consultation with the SHPO, 
Forest Service, Confederated Tribes of the Grand Ronde Community, Siletz 
Indians, and Warm Springs Reservation would ensure that adverse effects on 
historic properties as a result from ongoing Project operations or other Project-
related activities over the term of the new license would be avoided and 
satisfactorily resolved.  As stated above, the HPMP includes specific measures to 
resolve any potential adverse effects that might occur on particular historic 
properties as a result of ongoing Project-related effects or results from other 
license requirements. 

 
Pursuant to Section 106 of the NHPA, Commission staff will craft and 

execute a Programmatic Agreement (PA) with the Advisory Council on Historic 
Preservation (if they choose to participate) and the SHPO to implement the HPMP 
as a condition of any new license for this Project.  Other parties involved with the 
PA, and who would be invited as concurring parties, would be the Forest Service, 
and the Confederated Tribes of the Grand Ronde Community, Siletz Indians, and 
Warm Springs Reservation. 
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3.2.7 Recreation  
 

3.2.7.1  Affected Environment 
 
The Clackamas River Project is within a large expanse of rugged and 

relatively undeveloped land on the west side of the Cascade Mountains, which is 
dominated by Mount Hood, the tallest peak in Oregon.  Much of this land is part 
of the MHNF, which totals over one million acres.  The Project is approximately 
50 miles from Portland and offers a variety of recreational opportunities to the 
greater Portland metropolitan area.   

 
3.2.7.1.1 National and State Designations 

 
Clackamas National Wild and Scenic River  

 
Congress designated approximately 47 miles of the Clackamas River as a 

Federal Wild and Scenic River in 1988.  This designation includes the Clackamas 
River from Big Spring, in the Olallie Lake Scenic Area upstream of the Project, to 
Big Cliff, just upstream of North Fork Reservoir.  For a river segment to be 
considered for Wild and Scenic status, it must be free-flowing and possess one or 
more outstandingly remarkable values (ORVs).  Congress identified the superb 
fishery, scenery, and recreation opportunities as the ORVs of the designated 
segment of the Clackamas River.  All of the federally designated section of the 
Clackamas River is within the MHNF and, as a result, Congress assigned the 
USFS authority for administering the Clackamas Wild and Scenic River.   

 
The portion of the Clackamas Wild and Scenic River from the confluence 

of the Oak Grove Fork to Big Cliff (approximately 18 miles) is affected to some 
extent by Project operations (Figure 3.2.7.1-1).  Under the Wild and Scenic Rivers 
Act, segments of designated rivers are classified as “wild,” “scenic,” or 
“recreational.”  Approximately 13 miles of the Clackamas River that are affected 
by the Project are classified as “recreational.”  The remaining five miles from the 
confluence with the Oak Grove Fork to the Indian Henry Campground are 
classified as “scenic.” 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.7.1-1 Location of Recreation Facilities, Mainstem Clackamas 
River 
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Other federal wild and scenic river designations in the vicinity of the 
Project include:  

 
• The Roaring River, a tributary of the Clackamas River that joins the 

Clackamas River downstream of the Oak Grove Powerhouse, has been 
designated as a Federal Wild and Scenic River with a “wild” classification.   

 
• The approximately 9.9 miles of the Upper Oak Grove Fork (from just 

downstream of Timothy Lake to just upstream of Lake Harriet) has been listed 
as eligible for federal designation as a Wild and Scenic River with a 
“recreational” classification.  The ORV found within this segment is the cold 
water corydalis, which is found at several locations. 

 
• The entire 12.6-mile-long North Fork of the Clackamas River from its 

headwaters to North Fork Reservoir has been listed as eligible for federal 
designation as a Wild and Scenic River with the upper 10 miles classified as 
“scenic” and the lower 2.6 miles as “recreational”.  The ORV found within this 
segment is the late-run (wild) coho salmon.   

 
In 1993, the USFS prepared the Clackamas National Wild and Scenic River 

and State Scenic Waterway Environmental Assessment and Management Plan 
(USFS, 1993a).  All lands within 0.25 miles of the designated river sections are 
subject to the management policies established in the Clackamas Wild and Scenic 
River Plan. 

 
Pacific Crest National Scenic Trail 

 
The Pacific Crest Trail (PCT), a part of the National Trails System, crosses 

the Project area near Timothy Lake.  The PCT was established in 1968 and 
extends for approximately 2,600 miles along the Cascade and Sierra Nevada 
mountain ranges from Canada to Mexico.   

 
State Designations 

 
In addition to its Federal designation, the mainstem of the Clackamas River 

from the boundary of the Olallie Lakes Scenic Area to the North Fork Reservoir 
was also designated as both a recreation and scenic river area pursuant to the 
Oregon State Scenic Waterways Act in 1988 as a result of a citizen initiative 
petition.  The Oregon State Scenic Waterways system also includes the following 
reaches in the Project vicinity: 
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• The approximately 12 miles of the North Fork of the Clackamas River from its 
headwaters to North Fork Reservoir, which was designated by initiative 
petition in 1988. 

• The approximately 4 miles of the South Fork of the Clackamas River 
extending upstream from its confluence with the mainstem Clackamas River, 
which was designated by initiative petition in 1988. 

• The approximately 12 miles of the mainstem Clackamas River downstream 
from River Mill dam to Bakers Bridge, which was designated by the State 
legislature in 1975. 

 
The Oregon Scenic Waterways Act establishes that the highest and best 

uses of waters within scenic waterways are recreation, fish, and wildlife uses.  The 
Act also states that the free-flowing character of these waters shall be maintained 
in quantities necessary for recreation, fish, and wildlife uses (Oregon Revised 
Statutes 390.835). 

 
State Highway 224, which extends along the Clackamas River, is part of 

the West Cascades Scenic Byway. 
 

3.2.7.1.2 Existing Recreational Facilities and Use 
 

Timothy Lake 
 
The Timothy Lake recreation complex receives the highest concentration of 

recreational use within the MHNF (USFS, 2000a).  Primary recreational activities 
include camping, boating, fishing, hiking, wildlife observation, and winter sports.  
The Forest Service manages the Timothy Lake recreation complex as a “roaded 
natural area” on the Recreation Opportunity Spectrum (ROS).  This spectrum is a 
tool used by the USFS to inventory, manage, and plan for a variety of recreational 
experiences on National Forest lands.  Land classifications range from “urban” to 
“primitive.”  Roaded natural areas are characterized by predominantly natural-
appearing environments with moderate evidence of human presence.  Moderate  to 
high contacts with other users is expected, but there are opportunities for isolation 
from human sights and sounds. 

 
Camping 

 
The USFS operates five developed car campgrounds and one small walk-in 

campground at Timothy Lake that collectively provide 179 campsites (Table 
3.2.7.1-1 and Figure 3.2.7.1-2).  These campgrounds are relatively primitive with 
no flush toilets or showers.  Most of these campgrounds are concentrated along the 
south shore of Timothy Lake, but the North Arm Campground is located on the 
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North Arm of Timothy Lake.  These sites are managed through a concessionaire 
for the USFS and charge a fee.   

 
Table 3.2.7.1-1. USFS Campgrounds at Timothy Lake 

 
Campground # of Campsites Facilities 
Pine Point 23 Water/vault toilet/boat ramp/day use 

area/fishing pier 
Hoodview 42 Water/vault toilet/boat ramp/day use area 
Gone Creek 50 Water/vault toilet/boat ramp 
Oak Fork 46 Water/vault toilet/boat ramp 
North Arm 8 Vault toilet/no reservations 
Cove 10 Walk-in/vault toilet 

 
 
The MHNF Plan (USFS, 1990) notes that, although the overall capacity of 

the MHNF to supply developed recreational opportunities exceeds demand, use of 
many specific sites, including Timothy Lake, equals or exceeds their capacity.  
The primary recreation use pattern for the Timothy Lake area is weekend use from 
the Portland metropolitan area.  The USFS states that demand for campgrounds in 
the Timothy Lake area is at or near capacity and will likely exceed capacity in the 
future on weekends during the recreation season (USFS, 2003).  The USFS 
estimates that the developed campgrounds at Timothy Lake receive over 200,000 
visitors per year (USFS, 1996b).  During 2000, all six developed campgrounds at 
Timothy Lake were close to or at capacity on weekends during July and August, 
but there was considerable variability on weekdays with average occupancy 
ranging from 24 percent (Cove) to 64 percent (Hoodview) (Hall, 2003a).   

 
The USFS has additional developed campgrounds in the vicinity of the 

Project, including Clackamas Lake (46 campsites with water, including 19 
available for equestrian use), Joe Graham (14 campsites with equestrian facilities 
and water), and Little Crater Lake (16 campsites with water) campgrounds.  
Recreational use is much lower at these nearby campgrounds than at Timothy 
Lake, with summer weekend occupancies ranging from 60 to 77 percent (Hall, 
2003a). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.7.1-2 Location of Recreation Facilities, Timothy Lake  
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Dispersed camping is also popular along the shoreline of Timothy Lake and 
along nearby Forest Service roads and logging trails.  A recent survey identified 
93 dispersed shoreline sites and 88 roadside sites (Hall, 2004f).  Other than a 
cluster of sites at Meditation Point on the northwest shore of the lake that have 
picnic tables and a removable vault toilet, most of the other dispersed sites have 
few improvements other than user-created fire rings.  A recent survey found that 
64 percent of the shoreline sites are never or infrequently used by campers, and 
only 7 percent appear to receive regular use (Hall, 2004f).  However, 
approximately 60 percent of the shoreline sites appear to receive some level of day 
use and nearly 70 percent appear to be used by anglers.  Only about 10 percent of 
the shoreline sites showed evidence of use by equestrians (Hall, 2004f).   

 
Day Use Areas 

 
Timothy Lake has several small, minimally developed day use areas.  

These include the Pine Point Day Use Area, the area around the dam, the area 
along the north shoreline near Timothy Lake Lodge and small day use areas in 
each of the four developed campgrounds (see Figure 3.2.7.1-2).  Developed 
facilities include some picnic tables, grills, and one fishing pier, in addition to the 
boat ramps at the five developed campgrounds.  Angling, swimming, boating, and 
picnicking are popular day use activities.  The number of day visitors at Timothy 
Lake from May 1 through September 30, 2001, was estimated at nearly 5,400 
(Hall, 2003a), but this estimate excludes campers at the developed campgrounds 
and dispersed campsites. 

 
Recreational Opportunities 

 
Timothy Lake is the largest lake (1,430 acres) within the MHNF and allows 

for both motorized and non-motorized boating.  It ranks 72nd out of 234 Oregon 
waterbodies with 6,403 boat use days according to the Oregon State Marine Board 
(OSMB, 2002).  The lake has a 10 mph speed limit, which limits high-speed 
boating-related activities, and therefore provides a unique recreation opportunity 
and experience.  The four developed campgrounds along the south shore of 
Timothy Lake all have large boat ramps.  The North Arm campground and the 
West Shore Day Use Area are also used for launching boats, although a formal 
boat ramp does not exist in either location. 

 
Fishing is a popular recreational activity at Timothy Lake.  Kokanee, 

eastern brook trout, and rainbow trout are the primary gamefish.  Timothy Lake 
also offers some of the best crayfishing in Oregon, even supporting a small 
commercial fishery. 
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There are more than 30 miles of trails near Timothy Lake, including the 
7.3-mile-long Timothy Lake Trail that extends along the south and west sides of 
Timothy Lake and connects with the Pacific Crest Trail, which extends 3.7 miles 
along the east side of Timothy Lake, to complete an 13-mile-long loop trail around 
Timothy Lake (see Figure 3.2.7.1-2).  These trails are used for hiking, mountain 
biking, and equestrian use, although biking is prohibited on the Pacific Crest Trail.  
A recent survey of Timothy Lake visitors at developed campgrounds found the 
following participation rates in various recreational activities (Hall, 2001): 

 
• Relaxing  87 percent • Wildlife viewing 47 percent 
• Tent camping 74 percent • Picnicking 46 percent 
• Fishing   72 percent • Swimming 46 percent 
• Hiking  65 percent • Sunbathing 44 percent 

 
The developed campgrounds all close by late October, but limited 

recreational use continues into the fall and winter.  During the fall, hunting and 
sightseeing are popular.  The hunters tend to use the dispersed campsites, 
especially the roadside sites.  The roads to Timothy Lake are not plowed in the 
winter and once the snow begins to accumulate, vehicular access is impossible.  
However, snowmobiling is popular, and USFS (1996a) estimates winter use at 
about 1,000 people and 200 snowmobiles per weekend. 

 
Upper Oak Grove Fork 

 
The Upper Oak Grove Fork extends for 9.9 miles from Timothy Lake to 

Lake Harriet.  It receives substantially less use than Timothy Lake (PGE, 1999), as 
it is mostly inaccessible to either foot or vehicular traffic.  Due to its difficult 
terrain and the high volume of large woody debris in the river, fishing and limited 
dispersed camping are the only common recreational activities.  The Forest 
Service classifies this reach as a semi-primitive non-motorized area on the ROS, 
which is characterized by a natural setting with little or no evidence of primitive 
roads or structures.   

 
Lake Harriet and Frog Lake 

 
Lake Harriet is a popular fishing destination, despite its relatively small 

surface area (approximately 20 acres).  It is stocked several times a year by 
ODFW.  A boat ramp allows motorized boating, although the lake is most 
commonly used for car top boating (e.g., canoes, kayaks, tubes, and inflatable 
boats).  “Car fishing” (fishing from, or immediately adjacent to, the anglers 
vehicle) is popular along Forest Road 4630, which is attributable to the steep 
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topography, limited shoreline access, and user preference to be near their vehicle 
for security and convenience. 

 
Although there is very little useable upland area (about 3 acres) adjacent to 

the lake because of its location in a narrow canyon, there is a small campground 
located at the head of the lake (Figure 3.2.7.1-3).  The campground includes 10 
campsites, drinking water, and a toilet.  There is also a day-use area adjacent to the 
campground that includes a barrier free fishing pier, parking area, and another 
toilet.  These improvements were implemented as a cooperative effort of PGE, 
EWEB, and the USFS in conjunction with the licensing of the Stone Creek 
Hydroelectric Project (No. 5264) by the Commission.  The USFS contracts with a 
concessionaire to operate the campground and the day use area.  The 
concessionaire charges a fee for the use of these areas. 

 
The Forest Service manages Lake Harriet as a roaded natural area on the 

ROS. 
 
There are three dispersed campsites upstream of Lake Harriet and a 

dispersed campsite along Forest Road 4630 downstream of the lake.  In general, 
all of these dispersed sites are relatively large and appear to receive substantial use 
during the summer (Hall, 2004f).  Other than the approximately eight parking 
spaces in the day use area, the only other day use parking available is along Forest 
Road 4630, which is a single lane gravel road. 

 
Recreational use at Lake Harriet has increased significantly in recent years, 

which is most likely attributable to ODFW restrictions on fishing along the 
Clackamas River upstream of North Fork dam.  From March 15 to October 15, 
2001, which encompasses most of the recreation season, recreational use at Lake 
Harriet was estimated between approximately 7,100 and 10,200 visitor days (Hall, 
2002b).  This is consistent with PGE’s estimate of 6,000 day users and 2,000 
overnight visitors in 2002 (PGE, 2003).  The campground is usually full on 
weekends in the summer, although weekday occupancy is only about 50 percent, 
even in the summer.  The few dispersed campsites are very popular.  Most visitors 
are recreating along the shoreline adjacent to the road. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.7.1-3 Location of Recreation Facilities, Oak Grove Fork 
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Lower Oak Grove Fork 
 
The Lower Oak Grove Fork extends for approximately 5.4 miles from Lake 

Harriet to its confluence with the Clackamas River (see Figure 3.2.7.1-3).  Most of 
the year water is diverted from the Lower Oak Grove Fork to the Oak Grove 
Powerhouse.  PGE currently has no minimum flow requirement for the Lower Oak 
Grove Fork and the stream usually only receives leakage from the Harriet dam.  It 
is only when Lake Harriet receives flows in excess of approximately 600 cfs that 
water is spilled into the Lower Oak Grove Fork.  These flows occur approximately 
an average of 39 days a year (based on data from 1983 to 1992, Wamser, 2000).   

 
Little recreational use occurs in this reach because of difficult access.  

There is little anecdotal information about kayakers paddling this reach, and none 
of the regional whitewater guidebooks review this reach.  The upper portion of the 
Lower Oak Grove Fork is a high-gradient reach that includes at least two Class V 
rapids, the Crack-in-the-Ground waterfalls and the 25-foot-high Barrier Falls.  The 
lower portion of the reach downstream of Barrier Falls has a gentler gradient and 
is classified as Class III.   

 
In terms of other recreational uses, little if any angling occurs because of 

the water diversion.  Trail development is limited in this area because of the steep 
terrain.  Other nearby sites outside the Project area attract most of the trail use 
(such as along the Clackamas River).  There are two small USFS campgrounds 
located along the Oak Grove Fork near its confluence with the Clackamas River – 
Rainbow and Ripplebrook campgrounds.   

 
Clackamas River 

 
The Clackamas River between the confluence of the Lower Oak Grove 

Fork and North Fork Reservoir is a popular whitewater boating, fishing, and 
camping area (Figure 3.2.7.1-4).  Little of this segment is within the Clackamas 
Project boundary, but the Oak Grove Development does affect river flows in this 
reach to some extent.  This entire segment is within the MHNF and within the 
federally designated Clackamas Wild and Scenic River.   

 
The USFS classifies this reach as “roaded natural” on the ROS.  In the 

roaded natural river zone, moderate to high contact with other users is expected.   
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.7.1-4 Location of Recreation Facilities, lower Oak Grove Fork 
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Whitewater Boating 
 
The Clackamas River offers some of the best accessible whitewater boating 

opportunities in the Northwest.  The popularity of the river for paddling, play 
boating, and whitewater events (e.g., the annual Bob’s Hole Rodeo and the 
Whitewater Festival) has increased markedly over recent years.  The portion of the 
Clackamas River in the vicinity of the Project that is used for whitewater boating 
is typically divided into two segments:  the Killer Fang and the Three Lynx 
segments.   

 
The 8.5-mile-long Killer Fang segment extends from the confluence of the 

Collawash River to Indian Henry and offers challenging expert-level whitewater 
boating.  It is a Class III to V segment, typically involving a portage at the Killer 
Fang rapid (Class V+).  The lower 5.4 miles of this segment, from the confluence 
of the Oak Grove Fork to the Oak Grove Powerhouse, which includes the Killer 
Fang rapid, are within the Oak Grove Development bypass reach.  Flows less than 
600 cfs in the Oak Grove Fork are diverted at Lake Harriet to the Oak Grove 
Powerhouse and bypass the Lower Oak Grove Fork and the lower 5.4 miles of the 
Killer Fang segment.  Recreational use of this segment is relatively low and 
limited mostly to kayaks.  Commercial rafting outfitters in the area have indicated 
an interest in running this segment, but currently do not offer any regularly 
scheduled trips. 

 
The approximately 13-mile-long Three Lynx segment extends from Indian 

Henry to North Fork Reservoir.  This is a very popular whitewater segment 
supporting both private and commercial boating.  As a result of its popularity, it 
has been the subject of several recreation and visitor studies over the years 
including Shelby et al. (1989), Rolloff et al. (1995), and Hall (2004e), as well as 
unpublished recreational use surveys by the USFS.  It is a Class III to IV segment 
with a series of challenging rapids and includes Bob’s Hole, a popular playboating 
destination.  The most popular put-in locations are at Indian Henry (also known as 
Three Lynx) and Fish Creek, and the most popular take-outs are Bob’s Hole for 
kayakers and Memaloose for rafters.  These locations have minimal 
improvements, generally only a graveled launch area, some parking, and 
seasonally-installed portable restrooms.   

 
As recommended in the Clackamas Wild and Scenic River Plan (USFS, 

1993a), the USFS has estimated a maximum of 140 boaters per day guideline on 
the river in order to maintain a desired recreational experience.  Hall, using data 
from Rolloff et al. (1994), estimated over 2,700 private boaters during the 1994 
primary use season (February 1 to May 31), with an average of 60 boats on 
weekends/holidays and 9 on weekdays.  The maximum number of boaters 
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observed on any given day was 136, which approached the recommended limit of 
140 boaters per day. 

 
Commercial outfitters have been actively promoting the Clackamas River 

for rafting trips for the past ten years.  Ten commercial outfitters have obtained 
special use permits to run the river.  The number of commercial customers has 
grown from 150 in 1999, to 1,200 in 2000, to 3,092 in 2003 (Woodcock, 2001; 
Woodcock, 2004).  Commercial use in 2003 peaked in the summer with 
approximately 1,028 customers in July.  This increase in summer commercial use 
is extending the primary use season at the Clackamas River until river flows are 
too low for rafting (typically in August).  Private boating traditionally ended by 
June when river flows dropped below preferred levels. 

 
Fishing 

 
Fishing is very popular in this reach, primarily as a catch and release trout 

fishery.  ODFW prohibits salmon and steelhead fishing upstream of North Fork 
dam.  Fishing primarily occurs along the shore because of the swift river current.  
There are no recreational facilities provided specifically for anglers.   

 
Camping 

 
There are eight USFS campgrounds in this reach, all of which provide 

access to the river for shore angling (see Figure 3.2.7.1-4).  All of the 
campgrounds provide drinking water, several have barrier-free campsites, and 
several offer access to hiking trails.  The Fish Creek and Indian Henry 
campgrounds are located at either end of the popular Clackamas River Trail.  This 
trail closely follows the river for eight miles and is primarily used by hikers (Hall, 
1999); the trail is now closed to mountain biking.  The campgrounds receive most 
of their use between April and November, with peak use occurring in August.  
Although dispersed camping is a popular activity, the USFS prohibits riverside 
dispersed camping between Three Lynx and the forest boundary near North Fork 
Reservoir.  The USFS also maintains two day-use areas in this reach (Big Eddy 
Day Use Area and Carter Bridge Picnic Area) that are used for fishing, picnicking, 
swimming, and sunbathing.   

 
North Fork Reservoir 

 
The North Fork Development offers a variety of recreational opportunities 

(see Figure 3.2.7.1-4).  The 350-acre reservoir provides good angling and flatwater 
boating opportunities.  There is no speed limit on the lower half of the reservoir, 
which allows for waterskiing.  However, the area upstream of the Promontory 
Park marina, as well as the North Fork Arm culvert area, have speed limits of 10 
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miles per hour (mph) for boater safety.  Use of North Fork Reservoir ranks 76th out 
of 234 Oregon waterbodies with 5,572 boat use days according to the OSMB 
(2002).   

 
PGE owns and operates Promontory Park on the North Fork Reservoir.  

Promontory Park includes a 52-site campground with restrooms, showers, and a 
concession-run store.  The park also includes a day use area with a double boat 
ramp, boat dock, fishing platform, and Small Fry Lake, which is a small pond 
open to children under age 15 for fishing.  Promontory Park is well used and the 
campground is usually full on weekends in July and August.  Weekday occupancy 
was approximately 26 percent during 2003 (Dentel, 2004).  There is also an 
informal, but popular, boat launch at the PGE maintenance area on North Fork 
Reservoir.  PGE prohibits overnight parking at Promontory Park and the 
maintenance area boat ramp to discourage dispersed camping along the reservoir 
shoreline. 

 
There are few opportunities for dispersed camping at the North Fork 

Development because of topographic constraints on the south side of the reservoir 
and the proximity of Highway 224 to the reservoir along the north shore.  A 
limited amount of dispersed camping occurs along the North Fork of the 
Clackamas River just upstream of North Fork Reservoir and at a few small sites on 
the south shore of the reservoir.  The most popular dispersed camping area is just 
upstream of North Fork Reservoir at Paradise Island, within the MHNF.  Several 
large unimproved dispersed campsites are available at Paradise Island within a 
short distance of the Promontory Park boat ramp. 

 
A 2002 survey estimated total annual recreational use of the North Fork 

Development as between 15,000 and 34,000 recreation days (Hall, 2004b).  This is 
considerably less than PGE’s (2003) estimate of over 80,000 recreation days at the 
North Fork Development in 2002. 

 
Faraday Development 

 
The Faraday Development offers land-based day-use recreational 

opportunities; PGE does not allow boating or overnight use at this development 
(see Figure 3.2.7.1-4).  The primary recreational activity is bank fishing at Faraday 
Lake, the 50-acre forebay for the Faraday Powerhouse, which is stocked year 
round by ODFW.  Recent improvements include a barrier free toilet.  A 2002 
survey estimated total use from April 15 to October 31, 2002 as just over 8,000 
visits (Hall, 2004c).  This survey focused on Faraday Lake and did not include 
other nearby recreational use (e.g., walkers/bikers on trail along north shore).  This 
estimate is consistent with PGE’s estimate of approximately 10,000 visitors for the 
entire year, with about 200 users per day on peak weekends (PGE, 2003).   
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Faraday Diversion Reach 

 
The Faraday Diversion Reach is the approximately 1.8-mile-long bypass 

reach between the Faraday Diversion dam and the Faraday Powerhouse (see 
Figure 3.2.7.1-4).  Under current operations, most flow is diverted around this 
reach by the Faraday Diversion dam, except for operating and attraction flows for 
the Faraday-North Fork Fish Ladder that total about 100 cfs.  It is only when river 
flows exceed approximately 5,200 cfs that water is spilled over the Faraday 
Diversion dam and into the Faraday Diversion reach.  Based on data from 1984 to 
1998, flows above 5,200 cfs occur on average approximately 34 days a year 
(ranges from a low of 14 days to a high of 88 days a year).  Spills at the Faraday 
Diversion dam average about 3,000 cfs, but have reached as high as 31,000 cfs 
(CRC, 2003). 

 
Although this reach is not open to vehicular access, it is currently used for 

walk-in fishing and viewing wildlife.  There is also anecdotal information 
indicating that it is paddled at least sporadically during spill events.  One 
guidebook (Keller, 1998) rates this reach as Class II-III at relatively low flows, but 
interviews with paddlers after a recent flow test suggest that the reach is Class III-
IV at flows in the range of 600 to 1,200 cfs, and probably has Class V rapids at 
very high flows (CRC, 2003).   

 
River Mill Development 

 
The River Mill Development includes Estacada Lake, which is a relatively 

small (150 acres) and narrow reservoir, as well as the adjoining River Mill Park 
and a portion of Timber Park (see Figure 3.2.7.1-4).  These areas provide day use 
opportunities for picnicking, fishing, and boating.  Recreational facilities include a 
boat launch, parking, and restrooms.  Timber Park is located mostly outside of the 
Project boundary, but is owned by PGE.  Recreational facilities at Timber Park 
include picnic pavilions, ballfields, and a disc golf course.  PGE estimated 
recreational use at the River Mill development to be approximately 42,000 visitors 
in 2002 (PGE, 2003).  This estimate, however, includes attendance at various 
concerts and festivals at the adjoining Timber Park (RWG, January 28, 2004 
Meeting Summary).  A 2002 survey estimated total recreational use from April 15 
to October 31 for the boat launch and parking areas at only about 1,100 visits 
(Hall, 2004d). 

 
Lower Clackamas River 

 
Below River Mill dam, the Lower Clackamas River flows for 

approximately 22 miles before joining the Willamette River.  Only a small area 



 3-302 

immediately below River Mill dam is within the Project boundary.  The gradient 
of the river in this segment is gentle (Class I/II) and it is commonly used for more 
family-oriented float trips (e.g., canoes, rafts, tubes) and powerboat use.  Other 
recreational activities include fishing, camping, swimming, and wildlife 
observation.   

 
There are several State and Clackamas County parks downstream of River 

Mill dam, including Milo McIver State Park, Bonnie Lure State Park, Barton 
County Park, and Carver County Park. 

 
This river segment is heavily used for recreation.  According to the OSMB 

(2002), the Lower Clackamas River ranks 27 out of 234 Oregon waterbodies in 
terms of use by registered boats (10,863 boat use days). 

 
3.2.7.1.3 Recreational Trends 

 
The Clackamas Project lies within Planning Region 2 of the Oregon 

Statewide Comprehensive Outdoor Recreation Plan (SCORP).  This region 
includes eight counties that comprise much of the Portland Metropolitan Area.  
The SCORP (2003) documents the following major changes in outdoor recreation 
participation from 1987 to 2002 in Regions 2 and 3 (the two regions were 
combined for statistical reasons): 

 
Major Increases    Major Decreases 
Nature/wildlife observation   Swimming in an outdoor pool 
Sightseeing/Driving for pleasure  Swimming at a beach 
Outdoor photography   Horseback riding 
Fishing from a boat    Car camping with a tent 
Big game hunting 
Downhill skiing 
RV/Trailer Camping 
Day Hiking 
 
The SCORP also identifies the following statewide outdoor recreation 

goals: 
 

• Need for major rehabilitation of existing recreational facilities 
• Need for recreational trails/trail connectivity 
• Need for land acquisition for recreation 
• Need for water-based recreational resources and facilities 
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3.2.7.2  Environmental Effects  
 

3.2.7.2.1 Proposed Action 
 
PGE developed a Recreation Resources Management Plan (RRMP), which 

was included as part of the Settlement Agreement (PGE, 2006).  The objectives of 
the RRMP include: 

 
• Defining PGE’s long-term roles and responsibilities for providing, 

enhancing, and managing recreation resources and opportunities on lands in 
the Project area by providing specific recreation measures and protocols for 
operations, maintenance, management, coordination, interpretation, and 
education over the term of a new license. 

• Recognizing a shared responsibility in the management of recreation 
resources available to the public in the Project area. 

• Noting the roles of recreation providers in the Project area and their role in 
the implementation of the RRMP. 

• Acknowledging PGE’s responsibility to provide reasonable and safe access 
to, and use of, those recreation facilities. 

 
PGE proposes to establish a Clackamas River Recreation Work Group 

(CRRWG) to coordinate implementation of the RRMP throughout the life of a 
new license and to facilitate consultation between PGE and those recreation 
stakeholders that are party to the Settlement Agreement.  The CCRWG would 
meet at least once annually to coordinate implementation of the measures defined 
in the RRMP and to review long-term management objectives.  As a subset of the 
CRRWG, a Boaters Logistics User Body (BLUB) would also be created to 
coordinate implementation of measures associated with whitewater boating.   
 

The measures included in the Proposed Action to protect, mitigate, and/or 
enhance recreational opportunities at the Clackamas River Project are described 
below in terms of Project-wide measures and facility-specific measures. 

 
Project-wide Measures  

 
PGE proposes two Project-wide measures: development of an interpretation 

and education strategy and funding additional law enforcement officers. 
 
Develop Interpretation and Education Strategy 
 

PGE proposes to prepare and implement an integrated interpretation and 
education (I&E) strategy to address themes related to natural and cultural 
resources, visitor environmental practices, the value of mitigation measures, area 
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history pre- and post-European contact, as well as hydroelectric power and the 
history of PGE in the area.  The strategy would include interpretive programs at 
Timothy Lake and Promontory Park campgrounds.  The purposes of the I&E 
strategy would be to provide information, to use interpretation to enhance the 
visitor experience, to encourage participation in resource protection measures, and 
to promote cooperative, safe behaviors to benefit all Project area resources and 
visitors.  PGE would develop and implement the strategy in consultation with the 
CRRWG.   

 
There are a limited number of educational and interpretive displays within 

the Project, primarily near Timothy Lake dam and North Fork dam.  A visitor 
survey at Timothy Lake (Hall, 2001) found that approximately 35 percent of 
respondents supported the development of additional interpretive and educational 
sites and programs, while only about 10 percent opposed it (the remaining 55 
percent of respondents were neutral).   

 
The development of the I&E program would enhance the recreational 

experience for both campers and day users at the Project through improved 
interpretive displays and education programs that promote safety, resource 
protection, and natural and cultural resource education.   

 
Contribute to Law Enforcement Officers 

 
PGE proposes to contribute $25,000 annually toward law enforcement 

support for Project facilities on U.S. Forest System lands.  Currently the USFS 
funds two law enforcement officers (LEO) for the MHNF through the Clackamas 
County Sheriff’s Department Cooperative Deputy Program to assist with law 
enforcement and address civil problems that are not within the jurisdiction of the 
Forest Service.  PGE also proposes to enter into a contract with the Oregon State 
Marine Board to provide $30,000 annually to fund a Clackamas County Marine 
Deputy Sheriff position to patrol Timothy Lake, Lake Harriet, North Fork 
Reservoir, and Estacada Lake.  PGE would also provide a boat slip at North Fork 
Reservoir for a County marine patrol boat. 

 
Visitors at Timothy Lake have raised concerns about several law 

enforcement-related issues.  About 10 percent of visitors state that people shooting 
guns and using alcohol are big or moderate problems, and about 3 percent said that 
they have big or moderate concerns about their personal safety and security while 
at Timothy Lake (Hall, 2001).  The Forest Service indicates that the two 
contracted deputies cover all of MHNF within Clackamas County and do not have 
sufficient time to deal effectively with all of the law enforcement problems.  
Approximately 45 percent of visitors indicated that they perceived the law 
enforcement presence at Timothy Lake was too low (after removal of “don’t 
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know” responses) (Hall, 2001).  It should be noted that this response measures the 
visitor’s perception of coverage, not the actual response rate of law enforcement 
personnel.  Although visitors at Lake Harriet were not specifically asked about law 
enforcement-related issues, safety and security reasons were cited as the primary 
reasons that being near their vehicles was important, especially among campers 
(Hall, 2002a). 

 
During the NEPA Scoping process and for several years before that, several 

local residents raised concerns about excessive boat speeds on Estacada Lake and 
have proposed establishing a speed limit for the lake.  However, during the survey 
of recreational users at Estacada lake (Hall, 2003c), boat speeds were not 
considered a problem (less than five percent of respondents indicated that this was 
a major problem).  Boat speed limits can only be established and regulated by the 
Oregon State Marine Board (OSMB).  PGE proposes to provide $30,000 annually 
funding to the OSMB for a Clackamas County Marine Deputy Sheriff to patrol the 
Project reservoirs, including Estacada Lake.  This law enforcement presence 
would help address excessive boat speed issues. 

 
The increased law enforcement presence could provide better coverage and 

response to safety and security issues throughout the Project area. 
 
Timothy Lake 
 
Summer Water Levels 

 
PGE proposes to maintain water elevations in Timothy Lake between 

3,189.0 and 3,191.5 ft from Memorial Day through Labor Day (herein referred to 
as the summer season), with the goal of achieving elevation 3,190.0 by July 1 and 
maintaining at least elevation 3,190.0 until August 1.   
 

Until the mid-1990s, PGE normally maintained Timothy Lake at the “full 
pond” elevation of 3,190.0 ft.  Many of the recreational facilities (e.g.,  boat 
ramps, piers, campsite locations) at Timothy Lake were designed based on this 
elevation.  Since the mid-1990s, PGE has typically maintained Timothy Lake at 
the “surcharge” elevation of 3,191.9 ft, which allowed for additional water 
storage.  Raising the lake elevation to the surcharge level inundated many of the 
sand and gravel beaches along the shoreline that were popular day use areas.  The 
loss of these day use areas forces visitors further inland, which in some cases has 
encroached into developed campsites.   

 
We reviewed the width of exposed shoreline data from Table 3.2.7.2-1 and 

photographs of Timothy Lake at various water elevations.  It appears that once 
water levels fall below elevation 3,190.0, the width of the exposed shoreline, 
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presence of mudflats, and exposed stumps adversely affect aesthetics, boating 
safety, and the recreational experience.  From a recreational perspective, water 
levels above elevation 3,190.0 are desired during the summer recreation season.   
 
Table 3.2.7.2-1. Amount of exposed shoreline at key recreation areas as 

measured from the surcharge water level (el.  3191.9 ft). 
 

Location Width of Exposed Shoreline at Various Lake 
Elevations 

 El.  3191.9 El.  3190.0 El.  3189.4 El.  3188.0 
West Shore Day Use 
Area 

0 feet    27 feet    33 feet    47 feet 

Pine Point Boat Ramp 0 feet    22 feet    39 feet    51 feet 
Hood View Boat Ramp 0 feet    21 feet    27 feet    43 feet 
Gone Creek Boat Ramp 0 feet    33 feet    39 feet    52 feet 
Oak Fork Boat Ramp 0 feet    30 feet    44 feet    93 feet 
North Arm Campground 0 feet    68 feet    99 feet  170 feet 
 

The major recreation concern with the Proposed Action is providing and 
managing recreational facilities and opportunities for a water level that could 
fluctuate as much as 2.5 ft during the summer season.  In order to address this 
issue, PGE proposes to design and implement a plan for shoreline enhancements at 
or adjacent to the campgrounds and day use areas abutting Timothy Lake.  These 
enhancements are intended to improve lake access for fishing, swimming, 
picnicking, sunbathing, and relaxing.  These enhancements would be designed to 
accommodate high season use and assure functionality and safety under the 
proposed Project operating regime.  These improvements specifically include: 

 
• Repair and upgrade the six existing boat launches at Timothy Lake;  
• Provide vegetated areas with picnic tables and/or benches to accommodate use 

by other campground visitors; 
• Repair or upgrade the two docks at Hoodview and Oak Fork campgrounds and 

to insure at least one barrier free dock is provided at either of these two 
locations or at another Timothy Lake campground; 

• Improve or replace the fishing pier near Pine Point and modify its access route 
to meet barrier free standards; 

• Provide finger piers, floating platforms, and furniture in accordance with the 
shoreline plan; and 

• Stabilize shoreline erosion at Meditation Point in consultation with the USFS. 
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These measures  would address documented facility maintenance and repair 
requirements (EDAW and Frayer, 2003) and ensure recreational facilities are 
useable and operational over the range of water elevations proposed.   
 
Existing Developed Campgrounds Improvements 

 
As part of the Settlement Agreement, PGE proposes to develop a site plan 

for each of the four south shore campgrounds, in consultation with the USFS, to 
guide their reconfiguration and improvements.  These site plans would strive to 
increase the number of double sites and pull-through sites for RVs.  PGE proposes 
to make the following specific improvements to the developed campgrounds at 
Timothy Lake: 

 
• Upgrade the existing water supply infrastructure at the Pine Point, Hoodview, 

Gone Creek, and Oak Fork campgrounds to assure functionality and 
compliance with applicable health and safety standards.  At least one water 
supply source in each campground would meet barrier free design and 
accessibility criteria. 

• Upgrade or replace facilities such as toilets/restrooms, picnic tables, fire rings, 
cooking grills, gray water sumps, campsites, interior campground roads, and 
parking spurs (including lengthening some to accommodate RVs) at the 
developed campgrounds.  A minimum of three campsites at Pine Point, 
Hoodview, Gone Creek, and Oak Fork campgrounds would be made barrier 
free, including access routes to the campsites. 

• Enhance screening between campsites by planting vegetation consistent with 
the Vegetation Management Plan. 

• Upgrade the benches and fire ring at the Gone Creek amphitheater. 
• Develop a new amphitheater (similar to the Gone Creek amphitheater) to serve 

Hoodview and Pine Point campgrounds. 
 

PGE also proposes to develop a site plan for the North Arm campground 
and make the following improvements: 
 
• Maintain the existing number of campsites (8), but establish a new host site; 
• Add gravel to the parking spurs and to the road leading and adjacent to the 

campground; 
• Repair or provide natural markers or barriers for site delineation; 
• Repair or replace signage, fire rings, and picnic tables as needed; 
• Make one campsite and its elements and access routes of barrier free design; 
• Install a water pump of barrier free design; and 
• Provide vegetative screening in key locations in accordance with the 

Vegetation Management Plan to enhance separation of campsites. 
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PGE also proposes to develop a site plan for the Cove walk-in campground.  

This site plan would maintain the existing number of campsites (assuming 
adequate and safe parking can be provided), but would incorporate the following 
improvements: 
 
• Better delineate sites and trails and replace worn elements; and 
• Grade, level, and gravel the roadside parking areas to optimize the available 

parking. 
 
In consultation with the USFS, PGE proposes to assume operations and 

maintenance responsibilities for the seven developed campgrounds abutting 
Timothy Lake (i.e., Pine Point, Hoodview, Gone Creek, Oak Fork, Cove, North 
Arm, and Meditation Point); the Pine Point and West Shore day use areas; and the 
Lake Harriet Campground and day use area; and any new campgrounds or group 
sites constructed during the term of any license issued.  PGE proposes to include 
all of these sites within the Project boundary.  PGE would retain the user fee 
revenues from these facilities, but would pay a $7,000 annual administrative fee to 
the USFS for its participation in the review of the annual operating plan and any 
site and construction plans.  PGE and the USFS would coordinate closely 
regarding the operations and maintenance of these facilities.  PGE would use the 
existing Timothy Lake Lodge as a base for its management of the Timothy Lake 
campgrounds. 
 

The recreation facilities inventory (EDAW and Frayer, 2003) determined 
that several facilities at these campgrounds were in need of maintenance and 
repair.  The Gone Creek, Hoodview, and Pine Point campgrounds are served by a 
common well and storage tank.  The existing water lines are in poor condition and 
are not laid deep enough to withstand even light freezing temperatures of short 
duration, resulting in frequent leaks and repairs.  The Oak Fork Campground has 
its own wells with three hand pumps, but some of the pumps are not operational or 
have very high iron concentrations.  The USFS requests that PGE upgrade the 
water system to meet State standards and to add valves so that parts of the system 
can be turned off when there are leaks.  These proposed improvements would 
ensure the availability of potable water for recreational users.   

 
The Forest Service states that the existing campgrounds need to be 

redesigned to address inadequate screening between campsites, trails through 
campsites, and inadequate separation of special users (e.g., RVs, groups).  The 
recreation facility inventory (EDAW and Frayer, 2003) found sparse vegetation 
and inadequate screening between many campsites (especially at Pine Point 
Campground) and no internal trail system, which was contributing to vegetation 
damage.  Over 20 percent of the visitors to Timothy Lake identified noise from 
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RV generators as a big or moderate problem and many cited problems with large 
groups (Hall, 2001).  The redesign of the developed campgrounds to provide more 
screening between campsites and improved separation of users would improve the 
recreational experience at Timothy Lake.   

 
There is only one amphitheater at Timothy Lake, which is located within 

the Gone Creek Campground.  It is linked by a trail to the Oak Fork Campground.  
It is relatively small containing a fire ring and twelve log benches.  The 
amphitheater is used for interpretive programs on Saturday nights.  The USFS 
considers the amphitheater to be in disrepair (USFS, 2003).  The Gone Creek and 
Oak Fork campgrounds are the two largest developed campgrounds at Timothy 
Lake and the proposed improvements to the fire ring and log benches would 
support the proposed improvements to the I&E programs at the Project.   
 

The Hood View and Pine Point campgrounds, which are two of the primary 
developed campgrounds at Timothy Lake, currently lack any facilities to support 
I&E programs.  Provision of the proposed amphitheater would support the 
proposed improvements to the I&E programs at the Project. 
 

Although a fee campground, the North Arm Campground does not have a 
resident campground host because it does not have water, is remote, and is a small 
campground.  A host from another campground visits the site to collect the 
camping fee.  Perhaps because it does not have a resident host, the North Arm 
Campground attracts a distinct group of campers who prefer a more isolated, 
undeveloped, and less regulated campground setting (Hall, 2001).  The North Arm 
campground tends to have a disproportionately large percentage of complaints or 
incidents involving inconsiderate behavior, loud noises, and people shooting guns.  
The Proposed Action includes a measure to establish a resident campground host 
at North Arm campground.  This would likely reduce the amount of inconsiderate 
behavior, help control group size (enforce site capacity), and help protect sensitive 
environmental resources in the area.   
 
New Proposed Developed Campgrounds 

 
PGE proposes to construct: 

 
• A new 50 site campground between the existing Hoodview and Gone Creek 

campgrounds between 10 and 15 years after issuance of a license.  The 
campground would accommodate both tents and RVs and would include a 
shower facility.   

• Two new small (accommodate 12 to 25 people each) group sites in a location 
to be determined in consultation with the USFS between 5 and 10 years after 
issuance of a license.  The sites would be able to accommodate both tents and 
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RVs and would include parking, picnic tables, a common fire ring, grills, toilet 
facilities, and a water spigot.   

 
PGE also proposes to consult with the USFS in year 30 following license 

issuance (if the term of the new license is more than 35 years) regarding the need 
for two additional similarly-sized group sites.  If it is decided to proceed, PGE 
would build the new group site in accordance with the timing and location agreed 
to with the USFS. 

 
The four primary developed campgrounds are close to or at capacity on 

weekends from July through Labor Day, but there is considerable variability on 
weekdays with average capacity ranging from 40 percent (Oak Fork Campground) 
to 64 percent (Hoodview Campground).  Existing vacancies at all of the Timothy 
Lake campgrounds during the shoulder seasons (May, June, September, and 
October) and even on weeknights (Sunday through Thursday) during the high use 
season could suggest that demand is not yet strong enough to immediately justify 
an additional campground.   

 
It is expected that over the next 10 to 15 years there will be the need for an 

additional campground given demographic and recreational trends in Oregon.  
There appears to be ample lake surface capacity on Timothy Lake to accommodate 
additional boaters without causing crowding problems.  The proposed location of 
the campground between the existing Hoodview and Gone Creek campgrounds 
poses few environmental concerns (see section 3.2.4).  Therefore, the proposed 
campground would help meet the growing demand for campsites along Timothy 
Lake with no significant environmental issues. 

 
There currently is not a shower facility at Timothy Lake.  The Timothy 

Lake Visitors Survey (Hall, 2001) found that about 55 percent of visitors 
supported the provision of showers at Timothy Lake.  The support for showers 
increased to about 65 percent for campers staying at least 3 nights, which 
represents over 50 percent of the campers at Timothy Lake.  The provision of 
shower facilities at the proposed campground would help satisfy visitor 
expectations. 

 
The average group size at Timothy Lake is quite large, ranging from 5.1 at 

North Arm to 8.4 at Pine Point campgrounds.  Nearly 25 percent of the groups 
camping at Timothy Lake were in groups of 10 or larger and over 30 percent were 
in groups that were occupying more than one campsite.  This indicates a large 
amount of organized group and extended family use (Hall, 2001) and suggests a 
demand for multiple or group campsites.  There are currently only 15 multiple 
campsites at Timothy Lake (all at Pine Point Campground) and no group sites.  
Under the current campground reservation system it is possible, but difficult, to 
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reserve multiple adjoining sites.  Nearly 45 percent of visitors support the creation 
of more group campsites, but 25 percent of visitors oppose more sites.  This is 
attributable to the fact that many respondents to the Timothy Lake Visitor Use 
Survey complained about large groups in adjacent campsites (Hall, 2001).  It is 
probable that small family groups looking for a quiet camping experience will find 
large boisterous groups incompatible.  While there is a need for additional 
multiple and group campsites, they should be separated from other campsites to 
minimize conflicts.  The proposed group sites would help meet this recreational 
need. 
 As these recreation sites would be Project facilities, PGE would be solely 
responsible for their operation and maintenance.   
 
Timothy Lake Trail Improvements 

 
PGE proposes to modify the Timothy Lake Trail, including reconstruction 

and/or relocation of some segments, redefining segments within the developed 
campgrounds and day use areas, stabilizing areas that are currently eroding, 
prioritizing targeted sections for improved accessibility, and improving trail 
signage.  PGE also proposes to construct four smaller loop trails (either off the 
main Timothy Lake Trail or off developed campground loops) and to convert the 
old road from the Timothy Lake campgrounds to the Clackamas Guard Station for 
hiking and mountain biking.   

 
The approximately 11-mile-long Timothy Lake Trail that encircles Timothy 

Lake and is within the existing Project boundary actually consists of the Timothy 
Lake Trail and a segment of the Pacific Crest Trail.  The trail is heavily used for 
hiking, horseback riding, and mountain biking (although bikes are not allowed on 
the Pacific Crest Trail segment).  Use of these trails, especially by mountain 
bikers, is increasing at Timothy Lake. 

 
A recreational facilities inventory (EDAW and Frayer, 2003) concluded 

that the Timothy Lake Trail is in relatively good condition, but noted erosion in 
some areas and heavy use along the south shore of the reservoir near the 
developed campgrounds.  Further, the Timothy Lake Trail extends through several 
of the developed campgrounds on the south shore of the lake creating potential 
conflicts between trail users and campers.   
 

The Proposed Action would enhance recreational use by hikers and 
mountain bikers.  The construction of the shorter loop trails and the creation of the 
hiker/biker trail to the Clackamas Guard Station would provide alternative biking 
and hiking opportunities, especially for smaller children who are unable to 
negotiate the approximately 11 miles around the lake. 
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Dispersed Campsites 

 
PGE proposes to develop, in consultation with the USFS, a detailed 

Dispersed Sites Management Plan (DSMP) as an addendum to the RRMP.  The 
DSMP would define management actions (e.g., close dispersed campsite and 
discourage use, leave open and encourage use, or do nothing).  Dispersed 
campsites that would be candidates for closure and restoration include sites near 
sensitive habitats (e.g., some sites near North Arm) and large sites that receive 
little or no use.  Recreational use of some popular dispersed campsites can be 
encouraged through management actions and site improvements.  Most dispersed 
campsites would likely fall into the category of “do nothing,” which would allow 
current use to continue.  PGE would include the dispersed sites within the Project 
boundary. 

 
Approximately 181 dispersed campsites have been identified at Timothy 

Lake (Hall, 2004f).  Many of these sites were rarely or never observed used.  The 
most sites occupied on any single day during a 5-month-long survey (Hall, 2003a) 
were 11 roadside and 15 shoreline campsites – about 15 percent of the available 
sites.  Many of these dispersed campsites may have been created because of the 
lack of a campground reservation system until mid-1990s (e.g., visitors came to 
Timothy Lake only to find that the developed campgrounds were full and therefore 
used, or created, a dispersed campsite).  The reservation system now in place helps 
avoid this situation. 

 
A few of the dispersed sites in the North Arm are near sensitive habitats 

that support sensitive plant species.  With the increased popularity of more four-
wheel drive vehicles, vehicular access to shoreline sites that heretofore were only 
accessible by foot is becoming more common.  This vehicular access is destroying 
vegetative cover and resulting in erosion in some sensitive areas such as the 
campsite near Dinger Creek. 

 
The proposed DSMP would help encourage and direct dispersed campers to 

designated sites that are popular, have low environmental effects, and can be 
easily managed through the use of signage and educational materials at trailheads 
and other locations, while also closing other dispersed sites that are seldom used or 
are near sensitive habitats.   
 
Timothy Lake Lodge  
 
 PGE has a structure (referred to as the Timothy Lake Lodge) that is located 
on the west side of Timothy Lake and is used for some Project operations purposes 
as well as for other corporate and public interest activities.  PGE proposes to use 
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the Lodge as a base for managing the Timothy Lake campgrounds and day use 
areas and as a communications center for law enforcement activities. 
 
 Now that PGE proposes to assume responsibility for managing the Timothy 
Lake campgrounds and day use areas, the provision of an administrative and 
communication center near Timothy Lake would be beneficial.  Since the structure 
already exists, it would not result in any adverse environmental effects. 

 
Upper Oak Grove Fork 

 
PGE does not propose any recreation-related PM&E measures for the 

Upper Oak Grove Fork.  The proposed increase in the minimum flow from 
Timothy Lake (from 10 cfs to 30 - 60 cfs) and development of a more natural 
year-round hydrograph would enhance fisheries in this reach, especially the trout 
fishery (see section 3.3.3.2), and could indirectly benefit anglers.   

 
Lake Harriet 

 
PGE proposes to develop a detailed site plan including all of the PM&E 

measures described below in consultation with the USFS.   
 

Raise Elevation of Lake Harriet and Modify Fishing Dock 
 
PGE proposes to raise the elevation of Lake Harriet by one foot.  This 

increase in the pool elevation would not affect any existing recreational facilities, 
which are all above this elevation, except for the accessible fishing dock.  The 
increase in the pool elevation would benefit angling by increasing the depth of 
water in the relatively shallow upper end of the reservoir adjacent to the day use 
area.  PGE proposes to modify the fishing dock at Lake Harriet to accommodate 
the one-foot pool rise and better address barrier free design standards. 

 
Relocate Boat Launch and Reconfigure Day Use Area 

 
PGE proposes to relocate the Lake Harriet boat launch to an improved 

location.  Lake Harriet is a popular fishing destination where over 90 percent of 
visitors fish during their stay.  Most of these anglers fish from the shoreline, but 
approximately 5 percent use motorboats and about 8 percent of day users and 21 
percent of campers use other non-motorized watercraft (Hall, 2002b).  Therefore, 
despite its relatively small size (approximately 22 acres), there is a demand for 
boating at Lake Harriet.  The existing boat launch is located along the steep bank 
of the north shore of Lake Harriet and is only accessible from Forest Road 4630, 
which is a single lane gravel road.  The launch is oriented such that any boaters 
that come from Forest Road 57 (approximately 75 percent of all visitors access 
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Lake Harriet from Forest Road 57 according to Hall, 2002) must drive past the 
launch to the end of the lake on Forest Road 4630, turn around, return along Forest 
Road 4630, and then back down the steep ramp, all with a trailer on a narrow 
single lane road.  Relocation of the boat launch to the day use area near the upper 
end of the lake would alleviate the difficulty.  This location would provide a 
gentler grade for the boat ramp, a much improved turn-around area, the potential 
for a convenient trailer parking area, and would reduce congestion on Forest Road 
4630.   

 
PGE would reconfigure the day use area to accommodate the boat ramp as 

well as both vehicular and boat trailer parking.  Up to two campsites within the 
Lake Harriet campground would be eliminated if necessary to satisfy parking 
requirements. 

 
Lake Harriet Campground Improvements 

 
PGE proposes to replace the outdated restroom at the Lake Harriet 

Campground with a barrier free restroom.  The recreational facilities inventory 
(EDAW and Frayer, 2003) concluded that most of the facilities at the Lake Harriet 
campground and day use area are in good condition; however, the restroom in the 
campground has two vault toilets that are functionally obsolete.  Replacing the 
restroom would improve conditions at the campground.   

 
Improve Shoreline Access 

 
PGE proposes to construct an approximately 400-linear foot-long and 4-

foot-wide walkway, with three expanded sections for better angling access, along 
the shoreline of Lake Harriet.  PGE also proposes to place large rocks at 
appropriate sites around the lake to provides areas for sitting and angling.  The 
design of the walkway and placement of large rocks at appropriate areas would 
minimize disturbance of existing trees and other vegetation along the shoreline of 
Lake Harriet.  PGE would also provide two accessible parking spaces (one in the 
day use area and the other may be converted from the existing roadside boat ramp) 
and access routes to the shoreline walkway. 

 
Approximately 20 percent of responders indicated that crowding along the 

shoreline was a big or moderate problem; this increased to about 25 to 30 percent 
during peak use periods (weekends and holidays).  Despite the crowding shoreline 
access was not considered a major problem by most visitors, nearly 45 percent 
support improving shoreline access and almost 40 percent support the installation 
of fishing platforms (Hall, 2002a).  The proposed shoreline walkway would 
provide improved, barrier free, and safe access to Lake Harriet. 
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According to the Recreation Resources Management Plan, the USFS would 
make a suitable rock source (quarry) available within approximately a one-way 
haul distance of five miles to meet the rock requirements for PGE proposed 
enhancements at Lake Harriet. 

 
FS Road 4630 Improvements and Dust Abatement 

 
PGE proposes to improve Forest Road 4630 adjacent to Lake Harriet to 

more efficiently and safely accommodate parking while allowing emergency 
vehicle clearance.  The proposed improvements would extend for approximately 
400 linear feet, may or may not be continuous, and would include structural 
improvements and road widening.  PGE would provide two access points from the 
roadway to the shoreline walkway, and would include the road in the Project 
boundary.   

 
Currently, most visitors to Lake Harriet park along Forest Road 4630 both 

for closer access to fishing areas and, at times, to avoid the parking fee imposed in 
the small day use area.  During the Lake Harriet use survey (Hall, 2002b), as many 
as 40 vehicles were observed parked along an approximately 2,000-ft-long 
segment of Forest Road 4630.  This road is very narrow and unless vehicles are 
carefully parked they can often encroach into the roadway.  The Forest Service has 
raised concerns that these vehicles could potentially obstruct emergency access to 
Lake Harriet.  Hall (2002b) found that on 87 percent of the days surveyed, there 
was at least one vehicle encroaching into the 12-ft-wide travelway at some time 
during the day, while on 46 percent of the days surveyed, at least one vehicle was 
obstructing the 8-ft-wide required clearance for emergency vehicles.  The 
occurrence of vehicles obstructing the required clearance increases with the 
number of cars and the problem occurs along most of the length of Forest Road 
4630 adjacent to Lake Harriet (Hall, 2002b).  The improvements to Forest Road 
4630 would provide better access for emergency vehicles to the area, and improve 
parking conditions for those accessing Lake Harriet.. 

 
PGE also proposes to perform annual dust abatement treatments approved 

by the USFS along a 1,500-linear-foot section of Forest Road 4630 adjacent to the 
Lake Harriet campground.  Currently, campers, anglers, and other day users using 
the Lake Harriet campground and day use area are subjected to high levels of dust 
from vehicles using Forest Road 4630.  Dust abatement in this area would 
significantly enhance recreational use that occurs near Forest Road 4630. 

 
Lake Harriet dam Safety and Security Improvements  
 
 PGE proposes to take steps (e.g., discourage parking from Harriet dam east 
of point just west of proposed shoreline enhancements) to discourage pedestrian 
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angler access adjacent to the Lake Harriet dam.  PGE has expressed safety and 
security concerns about recreation use (primarily anglers) near the dam, which is 
not visible from most of the reservoir and other designated recreational areas.  
Anglers have fished from the dam because shoreline access is otherwise severely 
limited by steep topography.  With the provision of impaired shoreline access 
described above, the need to use the dam for angling has been greatly diminished. 
 
Lower Oak Grove Fork 

 
PGE does not proposed any recreation-related PM&E measures for the 

Lower Oak Grove Fork.  This reach is very difficult to access because of 
topographic constraints and large amounts of woody debris in the channel.  Under 
PGE’s current license, there is no requirement for a minimum flow release into the 
Lower Oak Grove Fork.  PGE proposes to provide a 70- to 100-cfs minimum flow.  
The establishment of these minimum flows from Lake Harriet would enhance 
fisheries in this reach (see section 3.3.3.2), especially the trout fishery, and could 
indirectly benefit anglers.  However, because of topographic constraints, we 
expect most fishing would occur in the lower reaches of the Lower Oak Grove 
Fork near its confluence with the Clackamas River. 

 
The Lower Oak Grove Fork flows through the USFS’s Rainbow 

Campground.  The stream currently only has a small accretion flow, except when 
spillage occurs at Lake Harriet, and offers limited recreational opportunities to 
campers.  The increase in minimum flows from 0 to between 70 and 100 cfs would 
improve fishing and wading opportunities as well as the aesthetic and auditory 
values of the Lower Oak Grove Fork for campers.  These flows would not be 
sufficient to support whitewater boating in this reach.   
 

Some whitewater advocates suggest providing higher flows to the Lower 
Oak Grove Fork.  Whitewater boaters who participated in a flow evaluation on the 
Lower Oak Grove Fork in October 2001 all agreed that flows of at least 300 cfs 
would be needed to safely run this reach (ERM, 2002).   

 
The Lower Oak Grove Fork offers a challenging (Class V – VI) whitewater 

experience.  Therefore, providing flows of at least 300 cfs would only provide 
paddling opportunities for a limited number of expert level kayakers (this reach is 
not suitable for canoes or rafts).  There are several other issues associated with 
providing whitewater flows in this reach: 

 
• Paddlers would need to portage around at least one and probably two rapids. 
• There is a significant amount of large downed wood in this reach that creates 

dangerous obstructions for paddlers.  This wood provides valuable fishery 
habitat and some of it has been placed and secured in the stream by the Forest 
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Service to enhance fishery habitat, so it cannot be displaced or removed.  This 
wood would remain a boating safety hazard. 

• This reach is very difficult to access, especially for emergency response 
personnel. 

• Flows of at least 300 cfs would conflict with the optimal flows for the various 
life stages of several federally and state listed endangered fish species (see 
section 3.3.3.2). 

 
Clackamas River 

 
Optimize Flows for the Bob’s Hole Rodeo 

 
PGE proposes to continue to work with the organizers of the Bob’s Hole 

Rodeo to optimize flows in the Clackamas River for this annual boating event.  
PGE would optimize generation timing slightly during daylight hours for up to 
three days when flows are available to benefit the rodeo.   

 
Bob’s Hole is the premier playboating spot for kayakers in the Portland 

metropolitan area and has been rated as one of the best playspots in the United 
States by Paddler Magazine (January 1998).  The Bob’s Hole Rodeo has been held 
since 1982, usually in May, and is a main event on the national playboating 
circuit.  It has steadily increased in popularity and attracted as many as 100 
paddlers and 300 spectators in recent years.  Bob’s Hole used to have a wide range 
of optimal flows (1,700 to 4,500 cfs), but a flood in 1996 has resulted in a much 
narrower range of optimal flows (1,900 to 2,300 cfs) (CRC, 2000).  Flow in the 
Clackamas River in May for the rodeo can often be more and occasionally less 
than the optimum flow levels for Bob’s Hole.  In 2002, PGE agreed to try 
modifying the release from the Oak Grove Powerhouse to move flows toward the 
optimal range for the Bob’s Hole Rodeo.  This proved to be highly successful.  
PGE proposes to continue to modify its hydropower operations to optimize flows 
in the Clackamas River for the Bob’s Hole Rodeo when possible. 

 
Provide funding for Coral Whitewater Events 

 
PGE proposes to provide $4,000 annually to support local whitewater 

events on the Clackamas River in the Project area based on requests submitted by 
BLUB.  PGE would also support local whitewater events by providing access to 
Promontory Park and other in-kind support. 

 
PGE has not identified the specific measures that would be funded or 

provided supporting information for such funded measures; therefore, we are 
unable to analyze the benefits of the funding.  Promontory Park would be a Project 
recreation facility open to the public. 
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Provide Flow Information for Whitewater Boaters 

 
PGE proposes to provide current Clackamas River and Oak Grove Fork 

flow information for whitewater boaters on an internet site.   
 
Currently, boaters can access current Clackamas River flow information 

from the Three Lynx gage station at the USGS website.  The difficulty in 
interpreting these flow data, however, is that the gauge is just downstream of the 
Oak Grove Powerhouse and the peaking operation of the Oak Grove development 
can significantly affect flows in the river.  Unless the boater knew whether the 
current flows on the USGS website reflect peaking operations at the Oak Grove 
Powerhouse and PGE’s operations schedule, actual river flow could differ by as 
much as 700 cfs.  PGE proposes to provide additional flow information by funding 
a real time river gaging station at Carter’s Bridge.  PGE would continue to fund 
annual maintenance of the gage above Lake Harriet (Gage 14209000) and fund the 
conversion of the Three Lynx gage (Gage 14209500) to a satellite system. 

 
Improve OGPH Safety Signage 

 
PGE proposes to improve the safety signage at the Indian Henry boat 

launch site and at the Oak Grove Powerhouse, warning of the potential boating 
hazard from the emergency release valve at the powerhouse.  No injuries have 
ever been reported.  However, in the event of an accidental powerhouse trip, 
usually as a result of lightning strikes, water that normally flows through the 
turbines at the Oak Grove Powerhouse is diverted by the wicket gates and is 
discharged through a release valve under approximately 360 pounds per square 
inch (psi) of pressure across the river.  This discharge occurs quickly (i.e., within 
about 3 seconds of the trip) and results in a water cannon-like release (Emergency 
Release Valve Demonstration Video, PGE, RWG meeting summary, June 18, 
2003).   

 
Indian Henry, just upstream of the Oak Grove Powerhouse, is a popular 

put-in location for both commercial whitewater rafting outfitters and private 
whitewater boaters running the 13-mile-long Indian Henry segment of the 
Clackamas River.  Some safety signage exists at Indian Henry.  Whitewater 
boaters are exposed to the potential threat of a sudden release, although it occurs 
relatively infrequently (about three times per year) and no injuries have ever been 
reported.  Recognizing the potential danger to boaters near the release valve when 
a trip occurs, PGE installed anchor chains that hang vertically over the release 
valve and function as energy dissipaters in 1990.  Although these chains are 
estimated to have reduced the severity of the release by about 50 percent, concern 
remains that a boater could be injured during a release.   
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PGE proposes to improve the signage at the Indian Henry put-in and at the 

Oak Grove Powerhouse notifying boaters of the safety hazard and warning them to 
stay away from the face of the powerhouse.  This proposal would improve safety 
conditions at the Project. 

 
Provide New and/or Improved Whitewater Boating Facilities 

 
PGE proposes to improve shoreline access, staging, parking and toilet 

facilities at three river access sites and one additional seasonal toilet  to benefit 
private as well as commercial boaters.  Possible sites include Indian Henry, 
Whitewater Bridge, Milepost (MP) 35, MP37, MP 41, and Bob’s Hole.  All of 
these locations are located along the popular Three Lynx segment of the 
Clackamas River.  Maintenance of these facilities would be coordinated among 
PGE, USFS, and BLUB. 

 
A survey of private boaters (mostly kayakers) along the Clackamas River 

(Hall, 2003b) revealed that about 55 percent considered the number of sanitation 
facilities fair or poor and nearly 65 percent rated the condition of existing 
sanitation facilities as fair or poor.   

 
During the Bob’s Hole rodeo and during heavy use weekends, parking has 

been a problem at Bob’s Hole.  There is no designated parking at Bob’s Hole, and 
most paddlers park on the wide far shoulder of Highway 224, requiring them to 
cross the highway carrying their kayak.  Traffic volumes on Highway 224, 
however, are not high and event volunteers help manage and direct traffic to 
assure pedestrian and boater safety between the rights-of-way.  Nevertheless, 
improved parking or at a minimum appropriate signage warning motorists of 
congestion or “paddler-crossings ahead” would improve safety conditions at this 
popular boating location. 

 
The number of commercial boaters has increased significantly over the past 

few years and the outfitters have asked for improvements at the put-in at Indian 
Henry (nearly all of the commercial outfitters put-in at Indian Henry unless water 
levels are low) and improved restrooms for their customers.  The outfitters 
indicated a need for more maneuvering room rather than additional parking. 

 
Whitewater boating use along the Clackamas River is increasing and is 

projected to continue to grow in popularity.  Improved sanitation facilities and 
parking/circulation at the primary put-in and take-out locations would be 
beneficial. 
 



 3-320 

North Fork Development 
 

Promontory Park Improvements 
 
PGE proposes to continue to operate and maintain the Promontory Park 

recreation area.  In addition, PGE proposes to provide electrical hookups to six 
campsites, convert two campsites to meet barrier free design standards, add a 
restroom, lower the launch vault toilet, and create a common area for interpretive 
programs at Promontory Park Campground.  PGE would also add a restroom at the 
day use area and remodel the day use area shelter.  PGE also proposes to pave the 
parking lot, provide a fish-cleaning station, and improve the trail at Small Fry 
Lake. 

 
The recreational facility inventory (EDAW and Frayer, 2003) concluded 

that most of the facilities at the Promontory Park Campground and Day Use Area 
are in good condition.  Some electrical hookups, provision of additional accessible 
campsites, and the creation of an area for interpretive programs would enhance the 
recreational experience at the campground.  Paving the gravel parking lot would 
improve one of the few facilities at the Day Use Area identified in the facilities 
inventory as only being in satisfactory condition.  A fish cleaning station would be 
a useful amenity at the popular Small Fry Lake. 
 
Day Use Along North Fork Reservoir 
 

PGE proposes to enter into a coordinated management agreement with 
BLM to manage boat-in day use on the south side of North Fork Reservoir.  This 
agreement would address safety, security, and potential resource damage.   

 
Currently, limited day use, and occasional dispersed camping, occurs at a 

few locations on the south side of North Fork Reservoir.  This use results in litter 
and sanitation problems.  Coordination with BLM would help address these 
concerns;  however, as a Project facility, PGE would ultimately be responsible for 
managing the area. 
 
Paradise Island Dispersed Camping 

 
PGE proposes to install fire rings, picnic tables, and a sanitation system; 

and provide trash removal and disposal, servicing of the sanitation station, and 
minor maintenance of the dispersed campsites at Paradise Island.  PGE would 
include the dispersed sites within the Project boundary. 

 
Dispersed camping commonly occurs at Paradise Island within the MHNF, 

just upstream from North Fork Reservoir.  Paradise Island provides the closest and 
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most convenient location for boat-in camping for visitors coming to the MHNF 
from the Portland metropolitan area.  A recreation survey found that over 35 
percent of the visitors expressed an interest in boat-in dispersed camping at North 
Fork Reservoir (Hall, 2003a).  There are very few such opportunities, however, 
because of limited Project area and severe topographic constraints.  Therefore, 
Paradise Island provides an attractive, accessible, riverfront dispersed camping 
location in close proximity to North Fork Reservoir.   

 
The Forest Service has indicated that it recognizes the desire for 

accommodating dispersed camping at Paradise Island, but that it needs to be better 
managed.  The Proposed Action would address both the recreational and 
management needs at Paradise Island. 

 
Springwater Corridor Trail Extension 
 
 After the OPRD provides information on where their proposed Springwater 
Corridor Trail Extension would intersect PGE Project land, PGE would conduct a 
feasibility/viability assessment of siting the trail across Project lands.  PGE would 
initiate this assessment within one year of license issuance, provided that OPRD 
has proposed a trail alignment. 
 
 PGE’s proposed feasibility studies would presumably be used to decide 
whether to grant use of Project lands for non-Project purposes per a standard land 
use article which is included in all licenses.  Such an assessment is administrative 
in nature and not related to actual Project recreation enhancements; therefore, 
there is no direct, Project-related recreation benefit associated with the proposal.   
 
Faraday Development 

 
Faraday Lake Day Use Area Improvements 

 
PGE proposes to continue to operate and maintain the Faraday Day Use 

Area.  PGE also proposes to provide/improve accessible tables, parking, and 
fishing facilities at the Faraday Lake Day Use Area.  These accessibility 
improvements would compliment other recently provided accessible facilities 
(e.g., bathrooms).  PGE would monitor any proposed structural changes for 
conflicts with angling.  The recreational facility inventory (EDAW and Frayer, 
2003) concluded that the facilities at the Faraday Lake Day Use Area were in good 
condition.  Improving the accessibility of Faraday Lake to anglers by altering the 
railing on the dam would enable the disabled to participate in the primary 
recreational activity at Faraday Lake – fishing.   
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Playboating Feature 
 
PGE proposes to determine the feasibility of creating a whitewater 

playboating feature at either the Faraday Diversion reach or near McIver State 
Park, downstream of River Mill dam.  If both sites are determined to be infeasible, 
other sites would be evaluated.  If such a feature is determined to be feasible, 
taking into consideration access, security, and resource effects), PGE would 
provide up to $50,000 to create the feature and provide $5,000 annually to 
maintain the feature. 

 
PGE conducted a controlled flow study in June 2002 in conjunction with 

American Whitewater.  Ten experienced and relatively expert boaters participated 
in the study using hard shell kayaks and an inflatable kayak.  They paddled the 
reaches under four different flows ranging from 665 to 1,220 cfs.  The flow test 
(CRC, 2003) identified the optimal range for technical/playboating trips as 800 to 
1,100 cfs, the optimal range for standard whitewater trips as 1,200 to 2,500 cfs, 
and estimated the optimal range for “big water” trips as 3,250 to 10,000 cfs.  
Although no rafters participated in the study, the boaters estimated that the optimal 
range for rafting trips as 2,000 to 4,000 cfs.  Therefore, significant releases would 
be needed to create optimal conditions for all four types of trips.   

 
Two of the original reasons for suggesting whitewater releases into the 

Faraday diversion reach were to provide an alternative to the Three Lynx segment 
when flows were too low (i.e., late summer and early fall) and to provide another 
rafting option for the commercial outfitters.  Based on the results of the flow test, 
releasing the optimum flows for kayakers (at least 800 cfs) during the late summer 
or early fall would divert nearly all of the river flow from the Faraday 
Powerhouse.  Releasing the optimum flows for rafts (at least 2,000 cfs) would also 
represent a large percentage of total river flow during the primary commercial 
boating season (May to August).  The reach would not be appropriate for novice 
boaters at these flow levels, so these releases would be targeted towards 
experienced and capable kayakers. 

 
When asked to compare the whitewater boating opportunity in the Faraday 

diversion reach to other reaches in the region, seven out of ten participants 
indicated the reach was worse than average compared to other reaches along the 
Clackamas River or other Portland-area rivers.  The participants suggested that 
channel modifications might create some higher quality playboating rapids.  
Without such modifications, however, most boaters did not think the Faraday 
diversion reach would attract much use if whitewater releases were provided.  
Only one of the boaters stated that they would definitely run this reach again and 
only at the highest flow level (1,220 cfs).  The boaters stated that the short length 
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of the reach, difficult access, and the lack of play features were the primary 
reasons for their disinterest in the Faraday diversion reach (CRC, 2003). 

 
Creation of playboating opportunities, either in the Faraday Diversion reach 

or downstream of River Mill dam, would help diversify whitewater boating 
opportunities along the Clackamas River.   
 
River Mill Development 

 
Estacada Lake 
 

In 2003, the Commission issued an Order Amending License (FERC, 2003) 
that approved the construction of a new fish ladder and downstream fish bypass 
outfall at the River Mill development to enhance the upstream and downstream 
passage of salmonids in compliance with the Endangered Species Act.  In 
conjunction with this new construction, the existing boat launch at River Mill Park 
will need to be relocated.  Its current location is very close to the upstream outlet 
of the fish ladder and the resource agencies are concerned that recreational use and 
the possible release of gasoline or other boat fuels could interfere with 
effectiveness of the fish ladder.   

 
Upon construction of the new fish ladder, PGE proposes to close the boat 

ramp to the public for motorized boating access.  Barriers would be installed to 
retain the ramp for PGE operational and maintenance needs and for public non-
motorized rooftop boat access.  PGE proposes to provide one additional slide-type 
canoe/kayak launch and/or improved angler access in a location to be determined 
in consultation with the City of Estacada.   

 
In order to replace the loss of motorized boat access, PGE proposes to 

construct a single lane boat launch with a boarding float, restroom, trash 
receptacles, signage and parking on land owned by PGE on the south shore of 
Estacada Lake.  PGE would include the launch and associated facilities within the 
Project boundary.  Access to the new boat launch would be through McIver State 
Park via a gravel access road.  Oregon Parks and Recreation Department would 
manage the boat launch facility as part of the McIver State Park day use area fee 
program.  Access on the south shore of Estacada Lake is less convenient, 
especially for residents of the City of Estacada, however, the presence of steep 
slopes preclude the feasibility of retaining the boat launch on the north side of the 
Estacada Lake.  PGE has offered to conduct a feasibility study for constructing a 
pedestrian bridge between the City of Estacada and McIver State Park, which 
could function as part of the proposed Springwater Trail Corridor if the City of 
Estacada Lake and the Oregon Parks and Recreation Department support the 
concept.   
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PGE proposes to evaluate the need for angler access along the south shore 

of the Clackamas River downstream of River Mill dam as part of the Milo McIver 
State Park Master Plan process, and based on the results, provide access 
improvements.  If access is determined in the Master Plan not to be desirable, PGE 
proposes to fund a mutually agreed-upon method for discouraging angler access.  
This area is outside the Project boundary.  Also, PGE has not identified the 
specific study that would be funded or provided supporting information for the 
need for such a study; therefore, we are unable to analyze the benefits of this 
measure.   
 
River Mill Park 
 
 PGE does not propose any improvements to River Mill Park and would 
continue to prohibit public vehicular access, while allowing pedestrian and angler 
access.  The recreational facilities inventory (EDAW and Frayer, 2003) concluded 
that most of the facilities at River Mill Park are in poor condition and 
recommended that the park be closed or totally renovated.  The City of Estacada 
has indicated that it would prefer that any new recreational improvements focus on 
Timber Park rather than River Mill Park because Timber Park is more convenient 
to both residents of the city and visitors and offers a wider range of recreational 
opportunities (RWG, January 23, 2002).  No specific recreational improvements to 
River Mill Park have been proposed by the agencies or stakeholders.   
 
Timber Park 

 
PGE proposes to continue to operate and maintain Timber Park.  The 

management goals for the park are to maintain disc golf opportunities, enhance 
angler access, and accommodate appropriate community events.   
 
3.2.7.3  Unavoidable Adverse Impacts on Recreation 

 
 None. 
 
3.2.8 Land Use 

 
3.2.8.1  Affected Environment 

 
3.2.8.1.1 Regional Perspective 

 
Approximately 71 percent of the land in the Clackamas River Basin is in 

public ownership.  Most of the upper watershed is in the MHNF, while most of the 
lower watershed is privately owned.  Approximately 73 percent of the watershed 
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is classified as mature or regrowth forest, while only approximately 3 percent is 
urban and about 3 percent is in agricultural use (Metro, 1997).  There is a limited 
amount of industrial land use in the watershed, primarily related to hydropower 
operations, agriculture and other resource-related operations, and most of it is 
concentrated in the lower watershed downstream of River Mill dam.  The City of 
Estacada is the only incorporated town in the Project area. 

 
3.2.8.1.2 Existing Project Land Use and Land Ownership 

 
The Clackamas Project boundary includes approximately 3,600 acres 

(approximately 2,500 acres associated with the Oak Grove Development and 
1,100 acres with the North Fork, Faraday, and River Mill developments).  At the 
Oak Grove Development, the USFS owns 93 percent of the land, PGE owns 6 
percent, BLM owns 1 percent, and a very small area (about 2 acres) is in private 
ownership.  At the three lower developments, most of the Project land is owned by 
PGE (70 percent), with about 18 percent in private ownership, 8 percent by BLM, 
and 4 percent by the USFS.   

 
The Oak Grove Development is located entirely within the MHNF, except 

for a short portion of its transmission line, and land use is primarily forest, 
recreation, and Project-related facilities.  The three lower developments are 
located just west of the MHNF in a semi-rural area near the City of Estacada.  
Land use in this area includes forest, recreation, some residential uses, and 
hydropower facilities. 

 
3.2.8.1.3 Planned Land Use 

 
Planned future land uses in the Project area are described within the MHNF 

Land and Resource Management Plan (MHNF Plan) (USFS, 1990), the Clackamas 
County Comprehensive Plan (Clackamas County, 2003), and the City of Estacada 
Comprehensive Plan (ECC, 2003).  These plans are described below. 

 
MHNF Management Plan 

 
Most of the land within the Oak Fork Development is within the MHNF.  

The MHNF Plan (USFS, 1990) describes forest management goals, desired future 
conditions, and forestry management objectives.  It was amended by the 
Northwest Forest Plan Record of Decision (USFS, 1994).  The MHNF Plan 
standards and guidelines were retained where they were more restrictive or 
provided greater benefits to late-successional forest-related species than the 
Northwest Forest Plan (EDAW, 2002b). 
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The MHNF Plan also identifies specific Management Areas (MA).  The 
MA’s in the “A” category have primarily a resource emphasis other than timber 
production, while MA’s in the “B” category have a primary resource emphasis 
other than timber production, but regulated timber production is allowed.  
Category “C” has timber production as the primary emphasis.  The following 
MA’s occur within the Project boundary: 

 
• A7 – Special Old-Growth (see discussion in section 3.3.4) 
• A10 – Developed Recreation Sites – these MA’s are typically small and 

discrete inclusions within larger MA’s and include the five developed 
campgrounds on the south side of Timothy Lake (see discussion in section 
3.3.7) 

• A13 – Bald Eagle Habitat (see discussion in section 3.3.4) 
• B1 – Designated Wild, Scenic, and Recreational River (see discussion in 

section 3.3.7) 
• B2 – Scenic Viewshed (see discussion in section 3.3.8) 
• B8 – Earthflow (see discussion in section 3.3.1) 

 
Clackamas County Comprehensive Plans 

 
The Clackamas County Comprehensive Plan establishes goals and policies 

that direct future land use on non-federal land within the county.  The Clackamas 
County Zoning and Development Ordinance (Clackamas County, 2003) helps to 
implement the goals and policies of the Comprehensive Plan.   

 
The Comprehensive Plan envisions the Project area remaining rural and 

encourages conservation of forest lands and protection of the state’s forest 
economy.  Consistent with this goal, all non-federal lands within or adjacent to the 
Project, with the exception of lands within the City of Estacada, are zoned Timber 
District. 

 
City of Estacada Comprehensive Plan 

 
A portion of the land around Estacada Lake lies within the City of 

Estacada.  The City of Estacada has adopted a Comprehensive Plan and 
established a zoning ordinance to guide future land uses within the City.  The 
Project lands within the City are currently zoned for low density residential use, 
open space, light industrial (near the River Mill Powerhouse), and general 
commercial and governmental use.   
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3.2.8.1.4 Access and Travel Management 
 
PGE uses State and Forest Service roads to operate and maintain the 

Project.  Project-related recreation users also travel on State and Forest Service 
roads.  The vast majority of recreation users come from the Portland metropolitan 
area.  They access the Project either via State Highway 26 to Forest Road 42 
through Government Camp, or via State Highway 224 to Forest Road 57 through 
Estacada.  PGE also owns and maintains some roads in the Project area.   

 
There are over 3,600 miles of road within the MHNF.  The USFS has four 

categories of roads as indicated in the MHNF Access and Travel Management 
(ATM) Plan (USFS, 1999): 

 
• Category 1 – Arterial Roads – major through roads with average daily traffic 

from May to November in excess of 200 vehicles per day (vpd) 
• Category 2 – Secondary Main Line Roads – provide access to high use 

recreation areas 
• Category 3 – Keep Open Roads – needed for forest land administration, 

commercial use, or to access dispersed recreation areas 
• Category 4 – Decision Roads – policy decisions are needed as to whether to 

keep these roads open, decommission them (i.e., close them but leave them in 
place), or physically remove the road. 

 
The USFS and PGE have an existing Memorandum of Understanding 

(MOU) for maintaining Pipeline Road (FS Road 4630/200) near Lake Harriet.   
 
3.2.8.2  Environmental Effects 

 
We discuss below the effects of the Proposed Action in terms of land 

ownership, existing land use, and adopted future land use plans.  These relevant 
future land use plans include the MHNF Plan, the Clackamas County 
Comprehensive Plan, and the City of Estacada Comprehensive Plan. 

 
3.2.8.2.1 Proposed Action 

 
Effects on Land Ownership 

 
The Proposed Action would not have any effects on land ownership.  There 

are no elements to the Proposed Action that would require the acquisition or sale 
of Project lands by PGE.   
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Effects On Existing Land Use 
 
The Proposed Action would involve constructing some new facilities (e.g., 

North Fork downstream fishway, various recreation facilities).  These facilities 
would involve the conversion of some forest land to other uses, but on a very 
limited, site specific basis.  These facility construction activities would not have 
the potential for stimulating broader land use changes in the area.  Therefore, the 
Proposed Action would not have any significant effect on existing land use. 

 
Consistency with Planned Land Use 

 
The Proposed Action would be consistent with the MHNF Plan, as 

amended by the Northwest Forest Plan, and the planning objectives of the 
applicable Management Areas, with the possible exception of the Visual Quality 
Objective of the Timothy Lake Scenic Viewshed (see section 3.3.9.2).   

 
The Clackamas County Comprehensive Plan envisions the Project area 

remaining rural and encourages conservation of forest lands and protection of the 
state’s forest economy.  The Proposed Action would be consistent with these 
goals. 

 
The City of Estacada Comprehensive Plan proposes open space, low 

density residential, light industrial, general commercial, and governmental land 
uses around Estacada Lake.  The Proposed Action would be consistent with these 
goals. 

 
Contribute to USFS Road Maintenance Fund  

 
PGE proposes to implement a “Project-related Road Maintenance Plan” to 

provide for shared maintenance, repair, and rehabilitation of Forest Service roads 
in the vicinity of the Oak Grove development.  Project-related roads include the 
roads utilized by PGE for Project operations and maintenance and by Project-
related recreation users. The specific roads involved would be:  (1) Road 4200 
from the Warm Springs Reservation Boundary to Road 5700; (2) Road 5700 from 
Road 4200 to Road 5820; (3) Road 5700 from Road 5820 to Road 4630; and (4) 
all of Road 4600200 and 4630.  All of these road segments would be brought into 
the Project boundary.  PGE would assume all annual and periodic maintenance 
responsibility necessary to maintain the road segments. 

 
 PGE would also make available $102,400 annually to a Project 

Roads Account.  The account would be available to PGE and the Forest Service 
for road improvements, reconstruction projects, natural disaster repairs, and road 
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closures on the road segments.  PGE would also make available $1,000,000 
dedicated toward an upgrade of the Road 5700 segment. 

 
Forest Service Roads 4600200 and spurs, 4630 and spurs, 5700, and 4200 

are used primarily for Project operations and maintenance.  Forest Service Roads 
4200 and 4700 and Road 4630 are used primarily for Project-related recreation, 
with Roads 4200 and 4700 providing access to the Timothy Lake area and Road 
4630 providing access to Frog Lake and Lake Harriet.   
 

We conclude that the roads are Project-related, because they are:  (1) 
located in and adjacent to the Project; (2) essential for access to the Project; and 
(3) predominantly used by those accessing the Project for various purposes, 
including operations, maintenance, and recreation. 

 
 As Project facilities, PGE would be responsible for maintenance and any 

needed upgrades of the access roads to ensure that the roads would continue to 
effectively and safely allow access to the Project.   
 
3.2.8.3  Unavoidable Adverse Impacts on Land Use 

 
None. 
 

3.2.9 Aesthetic Resources 
 

3.2.9.1  Affected Environment 
 
The Clackamas Project is located in a highly scenic area on the west slope 

of the Cascade Mountains.  Primary landscape features include dense conifer 
forests dominated by mature Douglas-fir and western red cedar, riparian flats with 
wetlands and with groves of cottonwood and red alder, beaches of river-rounded 
cobbles, occasional views of Mount Hood, and water cascading through narrow 
canyons.  In general, the Project area is in a natural to a natural-dominated 
condition, but a combination of highway construction, timber harvesting, 
recreational development, and transmission lines have impacted the natural 
appearance. 

 
3.2.9.1.1 Oak Grove Development 

 
The Oak Grove Development lies entirely within the MHNF.  The MHNF 

Plan was developed in 1990 using the USFS’s Visual Management System 
(VMS), which includes standards and guidelines in the form of Visual Quality 
Objectives (USFS, 1974).  The Visual Quality Objectives (VQOs) represent 
management goals for future desired conditions and reflect various degrees of 
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acceptable alteration of the natural landscape based upon the importance of 
aesthetics.  The VMS identifies five VQOs: preservation, retention, partial 
retention, modification, and maximum modification.  Most of the USFS lands in 
the vicinity of the Project were assigned VQOs of retention, partial retention, and 
modification.  These VQOs are defined below (USFS, 1974): 

 
• Retention – allows for management activities which are not visually evident 
• Partial Retention – allows for management activities that remain visually 

subordinate to the characteristic landscape 
• Modification – allows for management activities that may visually dominate 

the original landscape.  However, activities that alter vegetation and land form 
must borrow from naturally established form, line, color, or texture so 
completely and at such a scale that its visual characteristics are those of natural 
occurrences within the surrounding area or character type. 

 
The MHNF Plan identifies several Management Areas (MA) within the 

MHNF (see section 3.3.8), including a Scenic Viewshed MA.  Most of the Oak 
Grove Development is within one of the designated MA.  All of the MA have been 
assigned VQOs, as indicated in Table 3.2.9.1-1.  Different VQOs may apply 
depending on whether the modification is viewed from the foreground (from 0 to 
0.25 - 0.5 miles from the observer), middleground (from 0.25 – 0.5 miles to 3 – 5 
miles from the observer), or background (greater than 3 – 5 miles from the 
observer).  The aesthetic characteristics of each of the major Project facilities are 
described below. 
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Table 3.2.9.1-1. Mt.  Hood National Forest Visual Quality Objectives 
 

 Visual Quality Objective 
Management Area Foreground Middleground Background 
A7 – Special Old Growth Retention Retention Retention 
A10 –Developed Recreation 
Sites 

Partial Retention Partial Retention Partial Retention 

A13 – Bald Eagle Habitat    
B1 – Designated W&S River Partial Retention1 Partial Retention1 Partial Retention1 

B2 – Scenic Viewshed (SV)    
 - Timothy Lake SV Retention Partial Retention Partial Retention 
 - Upper Oak Grove Fork SV Retention Partial Retention Partial Retention 
 - Lower Oak Grove Fork SV Retention Partial Retention Partial Retention 
 - Lower Clackamas River SV Retention Partial Retention Partial Retention 
B8 - Earthflow Modification Modification Modification 
1  Modification VQO may be allowed for structural facilities. 
Source: USFS, 1990 

 
Timothy Lake is located in a broad open valley, which was referred to as 

Timothy Meadows prior to Project construction, surrounded by forested ridges.  
Forest cover extends to practically the normal maximum water level (i.e., 
surcharge level), and creates a natural appearing condition.  In fact, except for the 
area near the dam, the overall appearance of the lake is natural.  There are four 
primary developed campgrounds along the south shore of Timothy Lake, but they 
are well concealed within the forest and are relatively unobtrusive from either the 
water or from Forest Service Road 57.   

 
An aesthetic resource evaluation study (EDAW, 2004) identified ten Key 

Observation Points (KOP) at Timothy Lake, including views of Timothy Lake 
dam, the lake itself, and various recreational areas.  Several areas (especially 
Hoodview campground) offer outstanding views of Mount Hood.  The Timothy 
Lake/Pacific Crest Trail encircles the lake and provides many opportunities to 
view and access the lake.  Timber cuts on the forested ridges surrounding the lake 
are evidence of landscape modifications.  The geometric shape of these cuts 
contrasts sharply with the otherwise natural landscape.  PGE draws down Timothy 
Lake after September 1st each year.  Because of the gentle slopes of this valley, a 
few vertical feet of drawdown exposes a wide swath of shoreline.  The MHNF 
Plan assigns the Timothy Lake area a VQO of retention (foreground perspective).   

 
The 10 miles of the Upper Oak Grove Fork from Timothy Lake dam to 

Lake Harriet flow through a relatively narrow river valley with small intermittent 
rock outcrops.  Mature conifers dominate the steep terrain.  The gravel road that 
hugs the steep ridge side offers many scenic views of the landscape, but few views 
of the stream.  PGE’s operation of Timothy Lake modifies the natural flow regime 
in this reach, but a minimum flow of 30 cfs, or inflow whichever is less, is 
provided.  The Stone Creek Project (FERC No. 5264) is located in this reach and 
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diverts water from the stream for several miles.  The MHNF Plan assigns the 
Upper Oak Grove Fork a VQO of retention (foreground perspective). 

 
Lake Harriet is located in a narrow, well-defined forested canyon.  It is a 

relatively small lake, but because of its winding shape, only portions of the lake 
can be seen from any one location.  The south side of the lake is forested, has very 
steep topography, and is difficult to access.  Forest Road 4630 closely follows a 
portion of the north side of the lake.  People regularly park cars along the road, 
and both are clearly visible from the lake because of the lack of riparian vegetation 
on this shore.  The dam is relatively unobtrusive, not readily visible, difficult to 
access from Forest Road 4630, and appears to have weathered well into the narrow 
rocky cleft of the canyon.  The MHNF Plan assigns the Lake Harriet area a VQO 
of modification.  The aesthetic resource evaluation study (EDAW, 2004) identified 
three KOPs at Lake Harriet, including views of Lake Harriet and the dam.   

 
Water is diverted from the lower Oak Grove Fork at Lake Harriet into a 

nine-foot diameter steel-riveted pipeline that extends approximately 6.4 miles.  
Wood poles carrying a 13-kV powerline follow the relatively narrow cleared right-
of-way of the pipeline.  The pipeline and powerline pass through dense forest, but 
are visible at a few locations along Forest Road 4630.  The pipeline is a weathered 
dark brown color and in most locations is set partially below grade, and is often 
bordered by shrubby and herbaceous vegetation, which collectively reduce its 
visibility.  The MHNF Plan assigns the Oak Grove pipeline a VQO of 
modification.  The aesthetic resource evaluation study (EDAW, 2004) identified 
seven KOPs where the pipeline is visible. 

 
The lower Oak Grove Fork below Lake Harriet flows through a steep, 

rugged forested area before reaching the Clackamas River.  PGE manages the Oak 
Grove Development to minimize flow releases to the lower Oak Grove Fork.  
Therefore, flows in the lower Oak Grove Fork are greatly reduced relative to 
natural conditions.  There are few opportunities to view this stream segment, but it 
is visible from the USFS Ripplebrook and Rainbow campgrounds and from the 
Highway 224 crossing.  The MHNF Plan assigns the lower Oak Grove Fork a 
VQO of retention (foreground perspective).  The aesthetic resource evaluation 
study (EDAW, 2004) identified three KOPs of the lower Oak Grove Fork.   

 
Frog Lake is the small forebay located above the Oak Grove Powerhouse.  

It is immediately adjacent to and readily visible from Forest Road 4630.  The lake 
is geometrically shaped with steep rock riprap sides.  It has an intake and an outlet 
structure and a gangplank-type walkway.  The area surrounding the lake has been 
cleared of natural vegetation and planted with grass.  For these reasons, the lake 
contrasts sharply with the surrounding natural environment.  The MHNF Plan 
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assigns Frog Lake a VQO of modification.  The aesthetic resource evaluation 
study (EDAW, 2004) identified one KOP at Frog Lake.   

 
The Oak Grove Powerhouse complex includes the surge tank, penstock, 

and the powerhouse itself.  The 24-foot-high reinforced concrete surge tank is 
briefly visible from Forest Road 4630.  The penstock can be briefly seen from 
Highway 224 above the powerhouse.  The powerhouse was built in 1924 and, 
despite being a relatively plain industrial-style building, reflects the architectural 
style of its time and offers visual interest.  It is only briefly visible through some 
forest vegetation on a curve along Highway 224.  The powerhouse is clearly 
visible from the Clackamas River by whitewater boaters.  The MHNF Plan assigns 
the powerhouse complex a VQO of partial retention.  The aesthetic resource 
evaluation study (EDAW, 2004) identified two KOPs at the Oak Grove 
Powerhouse and the surge tank.   

 
The Clackamas River in this reach is federally designated as a Wild and 

Scenic River in 1988, many years after Project development.  The section 
upstream of the powerhouse is classified as “scenic”, while the section from the 
Oak Grove Powerhouse to just above North Fork Reservoir is classified as 
“recreational.”  The landscape along the Clackamas River consists of a highly 
incised canyon with forested slopes punctuated by varied and scenic rock 
outcrops.  The river exhibits a range of characters, from open peaceful waters, to 
areas with riffles, to whitewater.  Although the natural environment dominates the 
landscape, human influences are evident, including both the 115-kV transmission 
lines and steel-lattice towers, which connect the Oak Grove Powerhouse with the 
switchyard at the Faraday Development, and Highway 224, a designated State 
Scenic Byway.  Because the canyon is relatively narrow, the river, highway, and 
transmission lines are all concentrated in the canyon bottom and side benches.  
The transmission line crosses the highway and the Clackamas River several times, 
and varies in its visibility from unseen to highly prominent.  In most cases, only 
the towers are readily seen.  As part of a recent realignment of Highway 224 at the 
intersection with Forest Road 54, a portion of the transmission line was relocated 
and a single steel pole tower was placed on a ridgetop in a direct line of sight to 
both north and south bound travelers.  Overall, the compelling visual interest of 
the natural landscape within the canyon is a stronger visual element than the 
transmission line.  The MHNF assigns the transmission line a VQO of partial 
retention.   
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3.2.9.1.2 North Fork, Faraday, and River Mill Developments 
 
The three lower developments all lie outside of the MHNF.   
 
The North Fork Development is set in a relatively wide, deep, forested 

canyon.  It is closely paralleled on its north side by Highway 224 for its entire 
length and the dam is clearly visible from the highway.  The south shore of North 
Fork reservoir, however, is only accessible by boat.  The powerhouse is integral to 
the dam, and therefore does not have any additional aesthetic effects.  While much 
of the land around the reservoir appears natural, timber harvest and highway cuts 
have clearly modified the visible landscape.  The aesthetic resource evaluation 
study (EDAW, 2004) identified seven Key Observation Points (KOP) at the North 
Fork Development, including views of the dam, reservoir, recreation areas, and the 
transmission line. 

 
The Faraday Development is set in a narrow forested canyon.  The Faraday 

Diversion dam is only accessible from a closed road from Highway 224 that is 
used primarily by hikers and bicyclists, or via a trail from Faraday Lake.  It is not 
visible from Highway 224, so relatively few people see this facility.  Faraday Lake 
is set relatively high above the river and constructed with an embankment against 
a forested hillside.  The penstocks, powerhouse, and a substation are located at the 
toe of the embankment and are not particularly visible from the recreation areas 
above or from Highway 224.  The Faraday bypass reach flows through a winding 
scenic gorge and is visible from the bridge (limited to pedestrians and service 
vehicles) across the Clackamas River that links the parking area with the 
recreation areas at Faraday Lake.  The aesthetic resource evaluation study 
(EDAW, 2004) identified 6 KOPs at the Faraday Development, including views of 
the dam, penstocks, powerhouse, transmission lines, substation, bypass reach, and 
fish ladder. 

 
The River Mill Development is set in a relatively narrow and forested river 

channel, with Milo McIver State Park to the southwest and River Mill and Timber 
Parks to the north.  The dam, which was constructed in 1911 and is currently listed 
on the National Register of Historic Places, is built into a large rock outcrop into 
the river and has significant architectural character.  The powerhouse is integral to 
the dam.  Estacada Lake is relatively small and narrow with steep forested banks.  
These forested banks effectively screen the reservoir from view except near its 
upper reaches where the Highway 211 bridge crosses the reservoir.  The reservoir 
abuts the City of Estacada and there are a few private homes along the reservoir, 
but they are set back from the shoreline and barely visible from the water.  The 
aesthetic resource evaluation study (EDAW, 2004) identified three KOPs at the 
River Mill Development, including views of River Mill dam and Estacada Lake. 
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3.2.9.2  Environmental Effects 
 
PGE commissioned an aesthetic study (EDAW, 2004) that included a 

technical evaluation of all Project features and also involved a Visual Preference 
Survey by visitors to the Project area.  The technical evaluation scored sites on a 
Scenic Integrity Rating Scale from Very Low to Very High.  The Visual 
Preference Survey used a scale of –2.0 (very negative) to +2.0 (very positive).  
Table 3.2.9.2-1 summarizes the results of this study.   
 

The Scenic Integrity Ratings and the Visual Preference Ratings were 
combined to determine whether the Project facilities conflict with the MHNF Plan 
Visual Quality Objectives (for those facilities within the MHNF) or with the 
surrounding landscape (for those facilities outside the MHNF).  This assessment 
identified seven Project facilities that pose some degree of visual conflict – three 
of these occur within the MHNF: 

 
• North Arm of Timothy Lake during lake drawdown  
• Timothy Lake dam and outlet works 
• Oak Grove Transmission line in some areas 
• North Fork informal boat launch 
• Faraday Diversion dam and fish ladder 
• Faraday Powerhouse, penstocks, and substation 
• River Mill dam when viewed from downstream 
 

The North Arm of Timothy Lake was assigned a high Scenic Integrity 
rating for the summer, but a low rating for when the lake is drawn down (image 
taken in December at water surface elevation 3,179.8 ft).  The MHNF Plan 
designates the area around Timothy Lake with a VQO of Retention.  The low 
Scenic Integrity rating during drawdown conflicts with VQO of retention.  
Drawdown of Timothy Lake, however, currently does not occur until after Labor 
Day.  Since this condition only occurs when visitation is low, it does not create a 
significant visual conflict (EDAW, 2004).   
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Table 3.2.9.2-1.  Aesthetic Evaluation of Project Features 
 

Project Feature Scenic 
Integrity 
Rating 

Public Visual 
Preference 
Rating 
(-2.0 to 2.0) 

MHNF Plan 
VQO 

Compatibility 
with MHNF 
VQO 

Comments 

Timothy Lake – North Arm High-
summer 
Low-winter 

Not Rated Retention Summer – Yes 
Winter - No 

Attractive, secluded lake inlet area in the summer 
surrounded by forest and wetland vegetation, but 
largely mudflat and stumps when the reservoir is drawn 
down. 

Timothy Lake Very High 
-summer 
High- 
winter 

0.95 - 1.68 Retention Yes Highly desirable mountain lake setting in summer, with 
numerous exposed stumps in winter. 

Timothy Lake dam and outlet 
works  

Moderate 0.07 Retention No Although the dam is rather unobtrusive, the outlet 
structure intrudes into the otherwise relatively natural 
setting. 

Oak Grove Fork bypass reach High 1.61 Retention Yes Although part of the bypass reach, the stream appears 
to receive enough accretion flows to remain scenic. 

Lake Harriet  Very High 1.83 Modification Yes This is a highly scenic setting. 
Frog Lake  Low 0.44 Modification Yes The lake is geometric in shape and tends to be 

dominated by the intake/outlet structures, but is not 
readily visible. 

Oak Grove Pipeline Moderate-
Low 

0.91 Modification Yes Often seen from very close where it competes for 
dominance.  It has some visual interest due to its size 
(9-ft-diameter) and construction (riveted metal 
segments).   

Oak Grove Surge Tank and 
Penstocks  

Moderate NA Partial retention Yes While clearly modified, the focus of attention is along 
Highway 224 and not toward the tank, and the view is 
of short duration. 

Oak Grove Powerhouse High 0.24 Partial retention Yes Feature is inconspicuous, only briefly visible through 
trees, and offers some historical interest. 

Oak Grove Transmission Line Low to 
High 

Variable Partial retention No in some areas The transmissions lines are intermittently visible and 
usually set against a forested background.  Rated 
negatively when towers near road dominate view. 
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Project Feature Scenic 
Integrity 
Rating 

Public Visual 
Preference 
Rating 
(-2.0 to 2.0) 

MHNF Plan 
VQO 

Compatibility 
with MHNF 
VQO 

Comments 

North Fork Marina High 0.28 NA Yes The marina is not a natural element, but is an expected 
image in a valued landscape and is well designed and 
maintained.  Public rated it as slightly negative. 

North Fork boat launch/parking 
area 

Low 0.23 NA No Rated low in technical evaluation, but public rated 
facility as slightly positive. 

North Fork Reservoir  Very High 1.45 NA Yes A desirable landscape feature in a generally intact 
landscape setting. 

North Fork dam  Moderate NA NA Yes The dam is large and indirect view, but it has simple, 
clean lines and is set in a narrow forested river canyon 
with a strong degree of visual interest. 

Faraday Diversion dam and fish 
ladder  

Low -0.88 NA NoO There is strong visual interest in the canyon and 
forested slopes, but the dam and fish ladder intrude and 
tend to dominate. 

Faraday bypass reach  High 1.67 NA Yes The scene appears little altered. 
Faraday Lake Moderate 0.22 NA Yes Primarily natural setting. 
Faraday powerhouse, substation 
and penstocks 

Very Low -0.94 NA No The focus of attention is strongly directed to the limited 
area of view that contains the collection of facilities.  
The colors and patterns are not unified. 

Estacada Lake  High NA NA Yes Scenic setting of a narrow winding lake in a conifer 
forest setting. 

River Mill dam - upstream view Moderate NA NA Yes Has visual interest, low profile, fits well into the 
enclosing forest.   

River Mill dam -downstream 
view 

Low-Very 
Low 

-0.15 NA No Visible from River Mill Park and McIver State Park.  
Appears discordant, institutional, and somewhat 
neglected.   
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The Timothy Lake dam and outlet works are located in a Retention VQO within 

the MHNF, which means that the modifications would be visible, but should not be 
readily evident to the casual viewer.  The dam and outlet works are readily apparent from 
Forest Road 57, the Pine Point and West Shore Day Use Areas, and a few campgrounds, 
and therefore exceed the management prescription based on the Scenic Integrity rating 
process (EDAW, 2004).  It should be noted that the dam received a moderate Scenic 
Integrity rating and a neutral Visual Preference rating, so most visitors do not consider 
the dam objectionable; it simply does not meet a Retention VQO.  There is no 
opportunity to mitigate this visual effect.   

 
The Oak Grove transmission line received mixed ratings depending on the 

location of the viewer.  In the vicinity of North Fork dam, the wood H-frame 
transmission towers are only intermittently visible, are usually set against a forested 
background, do not dominate the view and actually received a high Scenic Integrity 
rating.  At other locations (e.g., near Promontory Park, along the Clackamas River Trail, 
and various locations along Highway 224), however, multiple large steel transmission 
towers are visible with focused direct views that compete for dominance with the natural 
setting.  In these locations, the transmission lines would exceed the Partial Retention 
VQO for this area, which provides for modifications that are readily evident, but 
subordinate to the surrounding landscape (EDAW, 2004).  A survey of visitors found that 
about 66 percent of visitors noticed the transmission lines, of whom 28 percent had a 
moderately negative reaction and only 4 percent had a strongly negative reaction.  
Therefore only about 21 (i.e., 32 percent of 66 percent) percent of visitors reacted 
adversely to the transmission lines.  The Oak Grove transmission line has been 
determined to be a historic contributing feature to the National Register eligibility of the 
Clackamas River Hydroelectric Project (HRA, 2003).  It is unclear to what extent this 
historic designation will require retention of the transmission line’s characteristic 
appearance, and thus limit opportunities to mitigate the aesthetic effects of the 
transmission line.  One of the most obvious visual impacts is the style modification of the 
transmission tower where Highway 224 was recently realigned near the intersection with 
Forest Road 54.  Vegetative screening underneath transmission towers would help 
mitigate the aesthetic effects in a few locations. 

 
The North Fork maintenance area and informal boat launch were assigned a low 

Scenic Integrity rating, but were rated in the neutral range in the Visual Preference 
survey.  The informal boat launch is not used nearly as much as the main marina at 
Promontory Park, and is not a prominent feature on the North Fork reservoir.  Therefore 
it does not create a significant visual conflict.   

 
The Faraday Diversion dam and fish ladder received a low Scenic Integrity rating.  

These are large structures with contrasting forms, lines, colors, and textures that strongly 
compete for dominance.  These facilities are located in an otherwise attractive forested 
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canyon setting, but are only visible from limited locations and for a short distance.  This 
reach receives relatively few visitors.  Therefore, the Faraday Diversion dam and fish 
ladder do not create a significant visual conflict.   

 
The Faraday Powerhouse, penstocks, and substation, as viewed from the far end of 

Faraday Lake dam and from the access road to the Faraday Powerhouse, received a very 
low Scenic Integrity rating and one of the lowest Visual Preference ratings.  The more 
common view of the Faraday Powerhouse complex, however, is from the footbridge from 
the parking lot to Faraday Lake, which received a moderate Scenic Integrity rating.  This 
higher rating is because the view is broken by vegetation and the attractive natural 
features keep the complex from dominating the view (EDAW, 2004).  The complex is 
only briefly seen from Highway 224.  There are very few boaters in this reach, so few 
visitors view the complex from the Clackamas River.  Since few visitors view the 
complex from the less attractive perspective, this does not create a significant visual 
conflict.  It should also be noted that these facilities have been determined eligible for the 
National Register of Historic Places, which could limit options for improving its 
appearance. 

 
River Mill dam received a Scenic Integrity rating of low to very low, but was rated 

in the neutral range in the Visual Preference survey by the public.  The dam is not highly 
visible to the public, although it is visible from some portions of the McIver State Park 
and the relatively lightly used River Mill Park.  For these reasons, the River Mill dam 
does not create a significant visual conflict.  River Mill dam is on the National Register 
of Historic Places. 

 
3.3.9.2.1 Proposed Action 

 
The Proposed Action could potentially affect aesthetics in the Project Area by 

proposed facility construction, changes in flow regimes, wildlife enhancements, and 
changes in Project operations.  Each of these potential effects is discussed below.   

 
As part of the Settlement Agreement (PGE, 2006), PGE proposes an Aesthetic 

Resource Protection Strategy with the intent to: 
 
• Protect and/or enhance aesthetic/visual resources associated with the Project on USFS 

lands; and 
• Ensure that human activities associated with the Project do not unnecessarily detract 

from the USFS land’s natural scenic qualities. 
 

In general, PGE intends to make appropriate use of color, materials, design 
features, and plant materials to improve or protect the visual resources of the Project area.  
PGE would consider all treatments that are compatible with FERC requirements, human 
health and safety considerations, and Project operation objectives. 
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Facility Construction 

 
PGE proposes to construct several new structures, including road and recreation 

improvements at Lake Harriet, a downstream migrant fish bypass pipeline extending 
from North Fork Reservoir to below River Mill dam, a juvenile counting station near 
River Mill dam, and various recreational facilities. 
 

PGE proposes to relocate the boat ramp, construct a shoreline walkway, and 
improve approximately 400 feet of Forest Road 4630 adjacent to Lake Harriet.  These 
improvements are primarily intended to improve recreational access and address traffic 
safety concerns, but have the potential to affect aesthetics as well.  Although Lake Harriet 
is located in a spectacular forested canyon, Forest Road 4630 currently detracts from the 
area’s visual quality.  The road becomes dusty in the summer, and cars park somewhat 
haphazardly along the section directly adjacent to the Lake.  Providing order to the 
parking and reducing the dust problem would improve the visual character of the lake.  
The shoreline walkway will only be four feet wide (except for three bump-out sections) 
and the final design and materials would be compatible with the landscape setting as 
determined by PGE in consultation with the USFS.  These improvements would not 
adversely affect aesthetics. 
 

The downstream fish pipeline from North Fork Reservoir to below River Mill dam 
extends along a segment of the Clackamas River that is difficult to access and is seldom 
used by visitors other than a few anglers.  Heavy forests and steep slopes screen this 
reach from view from Highway 224.  An upstream fishway already exists along a portion 
of the proposed downstream pipeline from Faraday Diversion dam to North Fork dam.  
For these reasons, this pipeline should not result in a significant visual conflict. 

 
The juvenile fish counting station near River Mill dam would be a small facility in 

an area that already has visual conflicts.  As discussed above, few visitors other than 
some anglers view River Mill dam and associated structures, such as this new fish 
counting station, from downstream.  Further, the River Mill dam would dominate the 
view, with the counting station being only a small contributing factor.  The counting 
station should not worsen the view of the River Mill dam complex.   

 
The many recreational improvements proposed by PGE would all be located in 

areas with existing recreational facilities.  The design of these new improvements would 
be consistent and compatible with the existing facilities and would not result in any 
adverse aesthetic effects. 
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Changes in Flow Regimes 
 
PGE proposes to increase minimum flows in the Upper Oak Grove Fork (from 10 

to between 30 and 60 cfs) and to provide minimum flows in the Lower Oak Grove Fork 
(from 0 to between 70 and 100 cfs).  Increasing the minimum flow in these reaches 
would enhance their visual and auditory features.  Research indicates that most people 
rate the aesthetics of rivers and streams at the same high level, except when flows do not 
cover the bottom of the channel (Whittaker and Shelby, 2002; Brown and Daniel, 1991).  
Providing or increasing minimum flows along the Oak Grove Fork would enhance their 
aesthetic quality.   

 
Wildlife Enhancements 

 
PGE proposes to develop and implement a Wildlife Connectivity and Disturbance 

Management Plan (see section 3.3.4.2) that would include installing several earthen/low 
profile crossings along the Oak Grove pipeline and eight-foot-high wildlife exclusion 
fencing and two wildlife bridges along the lower portion of the North Fork Fish Ladder.  
These measures would occur in areas that receive relatively little recreational use, appear 
relatively natural, and would be screened by woods and steep slopes from view from 
Highway 224.  For these reasons, these wildlife enhancements should not result in any 
adverse aesthetic effects. 

 
Changes in Project Operations  

 
PGE proposes several changes in Project operations that have the potential to 

affect aesthetic resources.  These changes include raising the water elevation at Lake 
Harriet by one foot and reducing the minimum water level in the Faraday Diversion Pool 
during extreme droughts from elevation 521 feet to 516 feet. 
 

Raising the water level at Lake Harriet by 1 foot would have little noticeable 
effect.  Lake Harriet is located in a very steep forested canyon.  Given these steep slopes, 
increasing the lake elevation by one foot would not increase the surface area of Lake 
Harriet appreciably.  It should not result in any significant aesthetic effects and should 
meet the MHNF Plan VQO of Retention in this area. 

 
Water levels in the Faraday Diversion pool already fluctuate by up to 5 feet daily.  

PGE proposes to increase this to 10 feet during extreme droughts.  As with Lake Harriet, 
the Faraday Diversion pool is in a steeply sloped canyon where water level fluctuations 
expose very little shoreline.  As described above, the Faraday Diversion dam received a 
low Scenic Integrity rating, but this was not considered significant because of the low 
level of visitation in this area (there are no formal recreation facilities and no boating 
allowed in this reservoir).  The increase in water level fluctuations would not improve the 
aesthetics of the facility, but neither would it significantly worsen them.  Given the low 
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visitation rate, this increase in water level fluctuations during extreme droughts would not 
significantly worsen any visual conflicts.   
 
 
3.2.9.3    Unavoidable Adverse Impacts on Aesthetics 

 
 None. 
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3.2.10  Socioeconomics 
 
3.2.10.1 Affected Environment 

 
The affected environment for socioeconomic resources comprises the area in the 

vicinity of the Project (Project vicinity) and Clackamas County.  The Project vicinity 
covers approximately 705 square miles northeast and southwest of the Project from the 
Cascade Range to the Willamette Valley, approximately 30 miles southeast of the city of 
Portland, Oregon.  Most of the Project vicinity is located in the MHNF.  The Project 
vicinity is covered by U.S. Bureau of the Census, census tracts 236 and 242 (Figure 
3.2.10.1-1).  Clackamas County encompasses 1,879 square miles in northern Oregon and 
is one of seven counties that comprise the Portland-Vancouver-Beaverton OR-WA 
Metropolitan Statistical Area (MSA), an approximately 6,800 square mile area around the 
city of Portland (Figure 3.2.10.1-1)1.   

 
In this section, we discuss the socioeconomic resources of the Project vicinity and 

Clackamas County in relation to the MSA and the state of Oregon.  As all data are not 
available for all years, data are presented for the most recent year available.  Comparative 
data are presented for the same year so as to be consistent.   

 
3.2.10.1.1 Population 

 
The Project vicinity is a sparsely populated area of Clackamas County.  As of 

2000, the population in the Project vicinity was 9,484, equivalent to approximately 13 
people per square mile (Table 3.2.10-1).  Nearly all this population lives in the 
northwestern part of the Project vicinity, outside of the MHNF.   

 
The city of Estacada is the only urban area in the Project vicinity.  Estacada has a 

land area of 1.1 square miles, an estimated 2004 population of 2,416 and an average 
population density of 2,196 persons per square mile (Estacada Chamber of Commerce, 
2003; U.S. Census Bureau, 2005). 

  

                                              
1 Note: until 2005 the statistical area around the Project was the Portland-Vancouver Primary Metropolitan 

Statistical Area (PMSA).  The Portland-Vancouver-Beaverton MSA was created in 2004 by adding Skamania 
County, Washington.  In 2005 the Office of Management and Budget directed federal agencies to use the new 
(2004) statistical area definitions.  In this section, 1990 and 2000 Census data are provided for the PMSA since the 
new MSA did not then exist.  The addition of Skamania County is statistically minor since its 2000 population was 
9,872 compared to the PMSA population of 1.9 million. 



 

 3-344 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.10.1-1.  Socioeconomic Resource areas. 
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Clackamas County had a 2004 estimated population of 363,276 third 
highest among Oregon’s 36 counties Most of this population is concentrated in 
about 90 square miles in the northwestern part of the County, near the City of 
Portland.  The population of the Project vicinity grew modestly by 760 persons, or 
8.5 percent, between 1990 and 2000.  During this same period, Clackamas County, 
the MSA and the state of Oregon all grew faster than the Project vicinity (Table 
3.2.10-1).   

 
Table 3.2.10-1. Selected socioeconomic characteristics. 

 
Population Poverty Rate 

(percent) 
Region 

1990 2000 Change 
1990 to 

2000 

1990 2000 

Median 
Household 

Income, 
1999 

Unemploy-
ment Rate, 

2000 

Project Vicinity1 8,744 9,484 8.5% 10.0% 11.2% $45,092 7.9% 
    Census tract 236 3,655 3,833 4.9% 7.6% 5.2% $47,659 5.7% 
    Census tract 242 5,089 5,651 11.0% 12.4% 15.2% $43,329 9.3% 
        Estacada 2,016 2,371 17.6% 12.5% 12.9% $39,200 4.0% 
Clackamas County 278,850 338,391 21.4% 6.9% 6.6% $52,080 3.4% 
Portland-
Vancouver-
Beaverton MSA2 

1,239,842 1,918,009 54.7% 10.0% 9.5% $47,077 3.9% 

Oregon 2,842,321 3,421,399 20.4% 12.4% 11.6% $40,916 4.2% 
1 Project Vicinity = census tracts 236 and 242.   
Source: US Census Bureau, 1990 Census of Population and Housing, 2000 Census of 
Population and Housing; 2000 Census of Income and Poverty 
2 Excluding Skamania County, WA. 
 

3.2.10.1.2 Racial Distribution 
 
In 2000, almost 90 percent of the population in the Project vicinity was 

white.  The largest minority group was Hispanic and Latino making up 5.8 percent 
of the population (Table 3.2.10-2).  Clackamas County had a similar percentage of 
minorities to the Project vicinity (10.9 percent).  The minority population in the 
state of Oregon as a whole was slightly higher at 16.5 percent.   

 
Hispanics and Latinos were the largest minority population in 2000 in 

Clackamas County, the MSA, and Oregon.  The second largest minority 
population within the Project vicinity was American Indian/Alaska Native; the 
second largest minority population within Clackamas County, the MSA, and 
Oregon was Asian/Pacific Islanders (Table 3.2.10-2). 
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Table 3.2.10-2. Age distribution and ethnic composition for Project vicinity, Portland PMSA, Clackamas 

County, and Oregon, 2000. 
 
Socioeconomic  
Characteristic 

Project Vicinity Clackamas County Portland-Vancouver-
Beaverton MSA1 

Oregon 

 Number Percent Number Percent Number Percent Number Percent 
Age Distribution         
Total Population 9,484 100% 338,391 100% 1,918,009 100% 3,421,399 100% 
     Under 18 2513 26.7% 88,520 26.2% 489,118 25.5% 845,086 24.7% 
     18 to 64 6,020 63.5% 212,443 62.8% 1,230,657 64.2% 2,134,953 62.4% 
     65 and over 951 10% 37,428 11.1% 198,234 10.3% 437,939 12.8% 
Ethnic Composition         
     White 8,513 89.8% 301,548 89.1% 1,564,685 81.6% 2,857,616 83.5% 
     Hispanic or Latino 553 5.8% 16,744 4.9% 142,444 7.4% 275,314 8% 
     African American 107 1.1% 2,233 0.7% 64,483 3.4% 53,325 1.6% 
     American Indian, Alaska  
     Native 

52 0.5% 2,416 0.7% 16,857 0.9% 40,130 1.2% 

     Asian, Pacific Islander 80 0.8% 8,861 2.6% 93,575 4.9% 107,731 3.1% 
     Other 179 1.9% 6,589 1.9% 35,965 1.9% 87,283 2.6% 
Total 9,484 100% 338,391 100% 1,918,009 100% 3,421,399 100% 
Non-White 971 10.2% 36,843 10.9% 353,324 18.4% 563,738 16.5% 

1 Excluding Skamania County, WA. 
Source: U.S. Census Bureau, 2003 
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3.2.10.1.3 Age Distribution 
 
As of 2000, approximately 27 percent of the population in the Project 

vicinity was under 18 years of age and 10 percent was 65 or older.  These 
proportions were similar to the proportions for Clackamas County and for the 
MSA.  Compared to these areas, Oregon had a slightly lower proportions of young 
people (25 percent) and a slightly higher proportion of persons 65 or older (13 
percent) (see Table 3.2.10-2).   

 
The age composition of the Oregon population is expected to shift toward a 

higher proportion of persons over 65 in the next 20 years.  The dynamics driving 
these changes are the aging of the “baby boom” generation, the low levels of 
fertility since the early 1970s, and the rapid decline in mortality rates since the 
early 1970s for persons above age 50 (Oregon Employment Department, 2002).   

 
3.2.10.1.4 Economy and Employment 

 
Among employed residents of the Project vicinity, manufacturing was the 

largest employment sector with 769 persons employed in 2000 (Table 3.2.10-3).  
Retail trade and educational/health services were the next largest sectors, 
employing 645 and 640 people, respectively.  Fewer than 200 persons in the 
Project vicinity were employed in resource based activities: agriculture, forestry, 
fishing, hunting, or mining.  Educational and Health Services was the largest 
employment sector in Clackamas County, the Portland PMSA, and Oregon in 
2000.   

 
As of 2003, the Project employed 53 full-time employees at the Westside 

Hydro Control Center located at the Faraday Development.  This staff is 
supplemented with temporary employees during Project maintenance outages.  
Temporary fisheries and recreation staff work at the MHNF and at the Project 
during the summer season. 

 
Clackamas County’s economy is driven by four principal industries: paper, 

lumber, agriculture, and manufacturing.  Manufacturing consists primarily of 
fabricated metal products, and industrial machines and equipment (Clackamas 
County, 2003).  A strong high technology sector is centered near the 
Wilsonville/Tualatin area in northwestern Clackamas County, and a food 
distribution hub for large supermarkets such as Safeway and Fred Meyer is located 
in the Clackamas Industrial Area that developed in the 1980s, east of Interstate 
205 and north of the Clackamas River.   
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Table 3.2.10-3. Employment by place of residence for Project vicinity, Clackamas County, Portland PMSA, and 
Oregon, 2000.   

 
Project Vicinity Clackamas County Portland-Vancouver-

Beaverton MSA2 
Oregon Employment Sector 1 

Number Percent Number Percent Number Percent Number Percent 
Agriculture, forestry, fishing and 
hunting, mining 

181 4.1% 2,783 1.6% 11,987 1.2% 11,987 3.2% 

Construction 545 12.3% 14,064 8.3% 67,115 6.9% 67,115 6.9% 
Manufacturing 769 17.3% 22,667 13.4% 151,598 15.7% 151,598 14.4% 
Wholesale Trade  161 3.6% 9,549 5.6% 47,070 4.9% 47,070 4.1% 
Retail Trade 645 14.5% 22,469 13.2% 116,090 12% 116,090 12.5% 
Transportation and warehousing, 
and utilities 

274 6.2% 9,222 5.4% 54,762 5.7% 54,762 4.7% 

Information 113 2.5% 4,223 2.5% 26,781 2.8% 26,781 2.4% 
Finance, insurance, real estate, and 
rental/leasing 

211 4.8% 13,242 7.8% 69,573 7.2% 69,573 6.1% 

Professional/scientific, mgmt, 
administrative, waste mgmt 

319 7.2% 16,711 9.9% 100,254 10.4% 100,254 8.9% 

Educational and health services 640 14.4% 29,836 17.6% 170,234 17.6% 170,234 19.3% 
Arts, entertainment, recreation, 
accommodation, food services 

204 4.6% 10,279 6.1% 73,008 7.5% 73,008 8.2% 

Other services (except public 
administration) 

217 4.9% 8,035 4.7% 45,800 4.7% 45,800 4.9% 

Public administration 155 3.5% 6,568 3.9% 32,842 3.4% 32,842 4.4% 
Total 4,434 100% 169,648 100% 967,114 100% 967,114 100% 

1 North American Industry Classification System (NAICS) 
2 Excluding Skamania County, WA. 
Source: U.S.  Census Bureau, 2003a. 
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Roughly 15 percent of the land area in Clackamas County is used for 
agricultural production.  The county’s primary farm sales are specialty nursery 
products, eggs and poultry, and small fruits and berries.  Specialty farm products 
include Christmas trees, cut flowers, foliage plants and potted flowering plants.  
Clackamas County is one of the nation’s top producers of Christmas trees.  In 
2002, 395 Christmas tree farms generated over $38.2 million in sales (U.S. 
Department of Agriculture, 2004).  Several Christmas tree farms are located near 
Estacada and throughout the Project vicinity. 

 
Although the timber industry remains a strong component of the county’s 

economy, the industry as a whole declined significantly during the 1980s and 
1990s.  Four lumber mills previously operated in Estacada.  As of 2005, only one 
mill remained in operation.   

 
According to the Oregon Economic and Community Development 

Department (2003), the five largest employers in Estacada were the Estacada 
School District, Clackamas River Ranger District (USDA Forest Service), 
Estacada Lumber, Eagle Foundry, and Cascade Utilities.  Clackamas County’s 
major employers in 2004 included Blount Inc.  (metal fabrication), Kaiser 
Permanente Hospital, Legacy Meridian Park Hospital, Lake Oswego School 
District, Sysco Food Services (food distribution), and LiveBridge (Computer 
Related Services) (Clackamas County Information Services, 2004).  
Approximately half of the county’s residents commute out of Clackamas County 
to work, a trend that began in the 1980s (Clackamas County Department of 
Transportation and Development, 2003).   

 
3.2.10.1.5 Unemployment 

 
In 2004, Clackamas County had a lower unemployment rate than either the 

MSA or Oregon.  According to the United States Department of Labor Bureau of 
Labor Statistics (2005), the 2004 unemployment rate in Clackamas County was 
6.8 percent, while the unemployment rates in the MSA and Oregon were 7.2 
percent and 7.4 percent, respectively.  Oregon’s 2004 unemployment rate was the 
third highest in the nation (Bureau of Labor Statistics, 2005) and was a large 
increase over the low 4.1 percent unemployment rate in 2000 (see Table 3.2.10-3).  
Unemployment data for cities or small areas are not available on an annual or 
monthly basis, but according to the U.S. Census, the unemployment rate for the 
Project vicinity in 2000 was 7.9 percent (see Table 3.2.10-1).   

 
3.2.10.1.6 Tourism and Recreation  

 
The Project attracts over 350,000 recreational visitors annually (USFS, 

1996a; PGE, 1998).  These recreational visitors spend money on gas, food, 
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lodging, and various supplies within the Project vicinity and thereby help support 
the local economy.  We estimate that about 50 percent of these visitors use State 
Highway 224 through the City of Estacada to reach the Project, while the other 
half uses State Highway 26 through Government Camp.   

 
Clackamas County offers many outdoor recreational activities, including 

snow skiing and winter sports, hunting, fishing, boating, whitewater rafting, 
hiking, camping, backpacking, and water skiing.  In 2001, visitors to Clackamas 
County spent $32.1 million on recreational activities, which constituted 10.2 
percent of total visitor spending in 2001 and resulted in 780 additional jobs (direct 
and indirect) within the county (Dean Runyan Associates, 2002).  Total visitor 
expenditures within Clackamas County in 2001 were $315.6 million, which 
created 4,830 direct and indirect jobs within the county (Dean Runyan Associates, 
2002). 

 
Tourism in Oregon is a $7 billion industry that, in 2004, generated more 

than $253 million in local and state tax revenues and provided more than 88,100 
direct and 39,500 indirect jobs.  Total travel spending in Oregon in 2004 was $6.9 
billion, which represented a 6.0 percent increase over 2003 (Oregon Tourism 
Commission, 2005).   

 
3.2.10.1.7 Income and Poverty 

 
In 1999 the median household income for the Project vicinity was $45,092.  

This was lower than the median for Clackamas County ($52,080) and the MSA 
($47,077) but was higher than for Oregon State ($40,916) (see Table 3.2.10-1).  
During the 1990s, a strong high technology sector developed in the Portland area, 
contributing to higher employment and salaries in the region in 2000. 

 
Clackamas County’s 2003 per capita personal income (PCPI) of $34,900, 

ranked 1st in the state, was 121 percent of the state average ($28,734), and 111 
percent of the national average ($31,472) (U.S.  Bureau of Economic Analysis, 
2005). 

 
In 2000, the Project vicinity had a higher poverty rate (11.2 percent) than 

Clackamas County (6.6 percent) and the MSA (9.5 percent).  Oregon’s 2000 
poverty rate of 11.6 percent was slightly higher than the Project vicinity (see Table 
3.2.10-1).   

 
3.2.10.1.8 Fees and Taxes  

 
PGE pays fees and taxes to Federal, state, and county agencies for Project 

operation.  At the Federal level, PGE pays fees for the use of federal lands 
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managed by the U.S.  USDA Forest Service and the U.S.  Bureau of Land 
Management.  In 2002, these fees totaled $0.11 million.   

 
The State of Oregon collects income taxes, power claim, and license fees 

from PGE.  In 2003, PGE paid an estimated $1.55 million in income taxes to the 
State of Oregon and in 2004 approximately $84,500 in power claim and 
hydroelectric license fees to the Oregon Water Resources Department. 

 
In Oregon, property taxes are collected by the counties and are distributed 

among local agencies, which help fund district functions such as schools, fire, and 
police.  The State of Oregon does not receive funding from property taxes.  In 
2002, PGE paid $0.68 million in property taxes to Clackamas County. 

 
3.2.10.2 Environmental Effects 

 
The Proposed Action includes many measures that would affect 

socioeconomic resources.  Most of these measures are construction projects, and 
most of their effects would occur within the MSA.  In this section, we evaluate the 
Proposed Action in terms of its effects on economy and employment, 
unemployment, population, income and poverty, tourism and recreation, and local 
government revenues.   
 

Table 3.2.10-4 lists the measures included in the Proposed Action that 
would affect socioeconomic resources.  Measures that would not affect 
socioeconomic resources are excluded from the table.  Also not included in the 
table are the proposed measures that would affect flow regimes.  These measures 
would indirectly affect socioeconomic resources through their effect on power 
generation and Project revenues, and we discuss these effects in Chapter 4.   

 
To assess the economic impacts of the Proposed Action, we used the RIMS 

II model, a regional input-output modeling system produced by the federal Bureau 
of Economic Analysis (BEA).  This model measures economic impact based on 
custom industrial multiplier tables that reflect the Portland-Vancouver-Beaverton 
OR-WA MSA’s (MSA) economy.  The RIMS II model enables us to describe 
economic impacts in terms of economic activity (output), employment, and 
earnings for the Proposed Action.   
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Table 3.2.10-4.   Measures included in the Proposed Action that affect 
socioeconomic resources. 

 
Location Measure 

Replace the top bar rack section with a solid panel increasing the depth of solid panel protection to 29 feet below water 
surface at 3190.0 ft and monitor the performance of the racks and panels for two years after installation 
Replace Dinger Creek culvert to provide passage for cutthroat trout 
Install approximately 3 aggregates of 10-15 logs each in Dinger Creek 
Install weirs to disrupt spawning kokanee and brook trout 
 Establish and implement a blue-green algae monitoring program 
 Monitor amphibians at the North Arm of Timothy Lake and within the drawdown zone. 
Annual contribution to the USDA-FS to help fund volunteer maintenance and monitoring of bird nest boxes 
Upgrade water supplies at Timothy Lake recreation sites 
Repair or upgrade the two docks at Hood View and Oak Fork Campgrounds   
Implement the shoreline enhancements plan at or adjacent to Timothy Lake recreation areas 
Replace or upgrade elements at the existing four south shore Timothy Lake campgrounds determined to be in need of 
repair or replacement.  Install a minimum of three universal access sites at each of the developed campgrounds abutting 
Timothy Lake 
Improve/replace fishing pier near Pine Point and modify access 
Improve North Arm campground 
Repair/upgrade six existing boat launches on Timothy Lake 
Improve Cove walk-in campground 
Stabilize shoreline erosion at Meditation Point 
Between years 5 and 10 following license issuance construct two new group sites 
Between years 10 and 15 following license issuance construct new 50-site campground 
Develop amphitheater to serve Hoodview and Pine Point campgrounds  
Plant or seed campgrounds to improve site separation  
Provide new or relocate existing trails near Timothy Lake 

Timothy Lake  

Assume maintenance and operations responsibilities at the developed campgrounds abutting Timothy Lake 
Install 225 1.5’-4’ dia.  boulders between the dam and Hammer Springs, spaced ~10 ft apart; incorporate large wood to 
extent possible 
Enhance habitat in Oak Grove Fork mainstem and side channels 
Replace Anvil Creek culvert to provide passage for cutthroat trout 

Timothy Lake Dam 
to Stone Creek 
Diversion  

Install 6 earthen ramps and 20 low profile overhead crossings along the Oak Grove Pipeline 
Provide agreed upon minimum baseflows using water withdrawn through the Harriet Lake intake and tunnel to a new 
pipeline ending at the rivers edge 
Replace existing bar rack at the Frog Lake flowline intake with a new rack with 0.75-in.  open spacing, approach 
velocity of about 1 ft/s.   
Move the boat launch to an improved location at Lake Harriet 
Replace the outdated campground restroom at the Lake Harriet Campground 
Adjust fishing dock at Lake Harriet to improve accessibility and accommodate the one-foot higher pool 
Perform annual dust abatement treatments on FS Road 4630 adjacent to the Lake Harriet campground 
Improve shoreline access for anglers 
 Place large rocks at appropriate sites 
Provide additional parking spaces and shoreline access routes to shoreline walkway   
Improve Forest Road 4630 adjacent to Lake Harriet   
Take steps to discourage pedestrian angler access to Lake Harriet dam 
Implement phased program to discourage parking from Harriet dam east to a point west of shoreline enhancements   

Lake Harriet 

Reconfigure the Harriet Lake day use area 
Replace the existing bar rack at the Frog Lake flowline intake with a rack with 0.75 inch open spacing and approach 
velocity of approximately 1 ft/sec 

Frog Lake 

Implement a wildlife habitat improvement program for Frog Lake within 5 years of license issuance 
Transport all woody debris captured in Lake Harriet around dam and place it in the Oak Grove Fork below the dam 
Create 40,000 ft2 of 1+ coho side channel habitat during summer base flow conditions through a combination of base 
flow increases and on-site projects 
Install large wood structures at 6 sites in mainstem Clackamas River 

Lake Harriet to 
Clackamas 

Augment 2,200-3,000 tons/yr of spawning gravel in first three years; 50-80 tons/yr thereafter 
Oak Grove 
Powerhouse to 
North Fork   Complete two juvenile salmonid stranding studies 
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Location Measure 

Construct a 500-cfs surface collector in the North Fork dam forebay within 2 years of license issuance 
Construct a 1,000-cfs surface collector in the North Fork dam forebay, within 5 years 
Construct a guidance curtain/net from the south bank 
Install strobe deterrents to guide fish toward the surface collector 
Design new screen system for the north bypass with 500-cfs capacity at NOAA criteria within 6 years of license 
issuance 
Remove and stockpile all large wood entering North Fork Reservoir, reserve for instream habitat projects in river and 
elsewhere in basin 
Establish and implement a blue-green algae monitoring program 
Install 2 wildlife bridges along the North Fork Fish Ladder and monitor seasonal wildlife use of the bridges during 
years 2 and 5 following construction 
Install 8-ft high wildlife exclusion fence along the uphill side of the North Fork Fish Ladder between the separator and 
upstream access road crossing 
Continue to operate and maintain Promontory Park recreation area 
Manage boat-in day use area on south shore of North Fork 
Make improvements at areas serving North Fork Reservoir  

North Fork 
Reservoir 

Conduct a feasibility/ viability assessment of siting the proposed Springwater Corridor Trail Extension across Project 
lands 
Retrofit screens in existing bypass on north bank of North Fork dam with screening material that is consistent with 
NOAA criteria in 2007 
Rebuild and extend juvenile bypass pipeline to North Fork dam, construct new downstream migrant sampling facility, 
and decommission the existing downstream migrant separator and bifurcation box 

North Fork Dam to 
Faraday Diversion 
Dam  

Decommission existing fish trap and construct new fish trap  
Install a wildlife exclusion fence along the Faraday North Fork Fish Ladder 
Improve accessible elements (tables, parking) 

Faraday Diversion 
Dam to Faraday 
Powerhouse  Alter railing on dam to consider needs of disabled anglers 

Close Timber Lake public boat launch 
Replace and relocate boat launch at Timber Park 
Provide an accessible restroom at Timber Park  
Enhance angler access at Timber Park 
Provide additional slide type launch in a location to be determined by the City of Estacada   

Estacada Lake 

Provide a single-lane boat launch and trailer parking 
Design and construct juvenile downstream fry criteria fish screening facilities to accommodate full powerhouse flow 
(up to 4,000 cfs) within 3 years of license issuance 
River Mill Tailrace Barrier - Design and install tailrace barrier to prevent injury and mortality to salmonids attempting 
to swim up draft tubes 
Construct a new River Mill fish ladder and juvenile bypass pipeline outfall in 2005 
Install a juvenile sampling/counting facility on the juvenile bypass pipeline 

River Mill Dam 

Construct a 500-cfs surface collection facility in the River Mill forebay within 2 years of license issuance 
Augment gravel below River Mill dam - 8,000 cubic yards 850 feet below River Mill dam on the right bank.  Augment 
roughly 8,000 cubic yards/yr for life of license. 
Improve warnings to boaters regarding the emergency release valve at Oak Grove Powerhouse 
Continue to fund operation of USGS gage 14209000 and fund an upgrade of USGS gage 14209500 
Contribute to local whitewater events per the terms of the Settlement Agreement 
Provide two access points, one permanent toilet, and one seasonal toilet during years 1-5 after issuance of the license, 
and maintain these facilities if they are sited within the Project boundary 
Provide one additional access point and two additional permanent toilet within 6-15 years after issuance of the license, 
and maintain these facilities if they are sited within the Project boundary 

Lower Clackamas 
River Below River 
Mill Dam  

 Within 5 years of license issuance, determine the feasibility of a playboating feature at one of the two most highly-
rated sites identified during the Faraday Diversion Whitewater Boating Study, and contribute to the construction and 
development of a feature as appropriate per the terms of the Settlement Agreement 
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Location Measure 

Provide the ODFW with the following hatchery funding: 
Hatchery Production  
Assessing and Addressing  Impacts to Wild Fish from Hatchery Fish   
Hatchery Intake Screens in the Clackamas River  
North Fork ladder Adult Sorting Facility – All funding necessary  
Provide Clackamas Mitigation Fund -  establish eight million dollar mitigation fund 
Contract an external expert to design and implement a fish population assessment 
Implement “A” and “B” measures from the Downstream Juvenile Salmonid Passage Settlement Agreement: 
In 2007 the screens in the existing bypass on the north bank at North Fork dam will be retrofitted with screen material 
with openings in compliance with NOAA criteria.   
In 2008 PGE will rebuild the juvenile bypasss pipeline, extending it up to North Fork dam and build a new downstream 
migrant sampling facility 
PGE will construct  a surface collection facility in the River Mill Forebay that will be gravity fed, using Unit 5 flows 
and that will have a capacity of 500 cfs 
PGE will construct  a retractable exclusion net 240 ft long and 50 ft deep blocking the spillway bays at flows up to 4000 
cfs 
Construction of 1,000-cfs surface collector in the North Fork dam Forebay 
Construct a curtain/net from the south bank 
Implement a Terrestrial Resource Coordination Plan  
Establish and provide administrative support for a Clackamas Terrestrial Resources Working Group 
Implement Habitat Connectivity and Species Disturbance Plan  
Implement Vegetation Management Plan 
Implement Wetland and Riparian Habitat Mitigation and Enhancement Plan  
 mplement Terrestrial Resources Monitoring Plan 
Implement the Recreation Resource Management Plan 
Contribute $25,000 annually toward law enforcement for Project facilities on National Forest System lands 
Provide $30,000 annually to the Oregon State Marine Board to be used for a Clackamas County Marine Deputy Sheriff 
position 

Project-wide 
measures 

Fund studies across a broad range of resource areas 

 
We describe three types of economic impacts: direct, indirect, and induced.  

Direct economic effects are generated when an activity creates new jobs and 
expenditures.  Indirect economic impacts occur as expenditures from the activity 
result in purchases of goods and services from other businesses.  In both instances, 
the increases in employment generate an increase in household income.  This 
increase in household income generates induced economic impacts that result from 
households increasing their purchases from local businesses.  The sum of the 
indirect and induced impacts is known as the “multiplier effect” as economic 
effects ripple and multiply through an economy.   

 
3.2.10.2.1 The Proposed Action 

 
Estimated capital and operating costs for the measures included in the 

Proposed Action total $159.5 million (2006 $) over the life of the project.  
Construction and development costs would comprise 75 percent of the total and 
operations and operations and maintenance would comprise 25 percent (Table 4-
4). 

 
 Construction and Development 

 
Construction and development costs for the measures included in the 

Proposed Action total approximately $120.2 million (2006 $) including both labor 
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and material costs (Table 4-4).  Construction costs, including design, account for 
approximately $117.5 million of the total.  PGE would spend an additional $2.7 
million on studies and plans such as the Recreation Resources Management Plan, 
Integrated Interpretive and Education Program, and Historic Properties 
Management Plan.   

 
We expect that businesses within the PMSA would be able to supply a 

large majority of goods and services needed for construction and implementation 
of the proposed measures.  Further, because the Project is located on the east side 
of the MSA, suppliers within Clackamas County would be closer to the Project 
and would likely have a competitive advantage over more distant suppliers.  
Industries most likely to benefit from these multiplier effects would be: 
engineering-architectural services; personnel supply services; accounting, auditing 
and bookkeeping; wholesale trade; management and consulting; motor freight 
transport and warehousing; retail; other business services; and miscellaneous 
repair services.   

 
The aquatic measures included in the Proposed Action would have the 

greatest effects on socioeconomic resources because of their large development 
costs, such as enhanced flows at the existing North Fork downstream migrant fish 
bypass, constructing a downstream migrant fish bypass pipeline from North Fork 
Reservoir to the existing pipeline near Faraday Diversion dam, a new sorting 
facility for upstream migrants in the North Fork Fish ladder, and installing a 
manifold bypass screen at the Faraday Powerhouse.  Other projects with large 
socioeconomic effects would be recreation measures including upgrading the 
existing water supply infrastructure at the Timothy Lake recreation sites, and 
upgrading the existing boat launch sites on Timothy Lake and the docks at Hood 
View and Oak Fork campgrounds.   

 
The Proposed Action would result in direct temporary expenditures on 

construction labor, goods, and materials.  These jobs and the associated 
construction spending would generate millions of dollars in wages and economic 
output in the MSA.  Based on the RIMS model, we estimate that through the 
multiplier effect, the construction phase of the measures included in the Proposed 
Action would result in a total economic output of approximately $245 million as 
the direct expenditures on the proposed measures result in indirect and induced 
spending by businesses and households in the MSA.  Household earnings account 
for approximately $82.2 million of the $245 million.  This economic output would 
benefit the entire PMSA, including households and businesses in both in Estacada 
and the State Highway 26 corridor.  The expenditures and benefits would be 
spread over a multi-year construction and development period set through the 
Project license approval process.   
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Unemployment and Poverty 
 
During the construction period, through the multiplier effect, the Proposed 

Action would generate a temporary increase in employment in the MSA of 
approximately 2,585 jobs.  This increase would be small compared to the MSA as 
a whole, which has approximately one million jobs.  However, the increase would 
be a benefit in an area where unemployment has increased since 2000 and in a 
state that in 2004 had the third highest unemployment rate in the nation (see 
section 3.2.10.1).   

 
Any increase in employment would particularly benefit the Project vicinity, 

which had a higher unemployment rate and poverty rate in 2000 than Clackamas 
County or the MSA. 

 
Population 

 
Increased employment resulting from construction of the Proposed Action 

could result in a small increase in population within the Project vicinity if workers 
relocate or seek temporary accommodation near the Project during busy 
construction periods.  Any increase in population would be minor and temporary, 
and would be spread over a multi-year construction and development period set 
through the Project license approval process.   

 
As noted in section 3.2.10, the estimated 2004 population of Clackamas 

County is the third highest in the state of Oregon.  Approximately 90 percent of 
the population in the Project vicinity is white.  Hispanics and Latinos comprise 
about 5.8 percent of the population and represent the largest minority in the 
Project vicinity.  African Americans make up the next largest minority group 
comprising about 1.1 percent of the population (U.S. Census Bureau, 2003). 

 
The median household income in the vicinity of the Project was estimated 

at $45,092, slightly lower than the median for Clackamas County ($52,080) and 
the MSA ($47,077), but about 10 percent higher than the State of Oregon 
($40,916).  Clackamas County’s 2003 per capita personal income of $34,900, 
ranked 1st in the state, was 121 percent of the state average ($28,734), and 111 
percent of the national average ($31,472) (U.S. Bureau of Economic Analysis, 
2004).   

 
While the poverty rate in the state decreased by 1.8 percentage points, from 

12.4 percent to 11.6 percent, between 1990 and 2000, the poverty rate in the 
Project vicinity rose from 10 percent to 11.2 percent during the same time period.  
Even with the increase, however, the poverty rate in the Project vicinity still 
remains below that of the state. 
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Environmental Justice 

 
The objective of the Environmental Justice review is to ensure that projects 

do not disproportionately affect minority and low-income populations.  As noted 
above, although present, minority populations represent a very small portion of the 
overall population in the Project vicinity.  In addition, although the median 
household income in the Project vicinity is slightly below that of the County and a 
poverty rate in the Project vicinity that is lower than the County’s rate.  Given the 
relatively small minority population in the Project vicinity, coupled with the 
relatively high per capita income of the area and the lower poverty rate than the 
County or the state, the Proposed Action is not anticipated to have any 
disproportionate adverse effects on minority and/or economically disadvantaged 
populations.   

 
Project Operation 

 
After construction, many of the measures included in the Proposed Action 

would require ongoing operations and maintenance, and would result in a 
permanent increase in employment and spending.  After construction and 
development, overall operations costs for the proposed measures would be 
approximately $1.3 million per year, or $39 million (2006 $) over a 30-year 
license term.   

 
Measures with large operations and maintenance costs include enhanced 

flows at the North Fork reservoir, the new sorting facility for upstream migrants in 
the North Fork Fish ladder, the campgrounds at Timothy Lake, optimizing flows 
for the Bob’s Hole Rodeo, the manifold bypass screen at the Faraday powerhouse, 
and the integrated weed management program.   

 
Several measures would require only minor operations and maintenance 

and therefore would result in little or no permanent increase in employment or 
spending.  Examples of such measures are upgrading the water supply 
infrastructure at Timothy Lake, upgrading facilities to ADA standards, signage, 
and providing restrooms.   

 
Operations and maintenance costs for some measures may change over 

time during the license period.  Some of the measures, such as expanding and/or 
enhancing existing wetland habitat would likely require temporary monitoring and 
maintenance, perhaps up to five years, until the habitat was established.   
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We expect that the existing Project workforce could perform many of these 
tasks, but, collectively, the additional measures may result in the need for some 
additional full-time employment at the Project.   

 
Through the multiplier effect, increased spending of $1.3 million per year 

on Project operations would result in a small permanent increase in employment of 
up to 28 jobs, an increase in annual economic output in the PMSA of 
approximately $2.6 million, of which $0.9 million would be earnings.   

 
Unemployment and Poverty, Population 

 
Spending during Project operations would create up to 28 full-time jobs, an 

employment contribution that would have a negligible effect on area population, 
unemployment, and poverty.   

 
Visitation 

 
Some of the new recreation measures included in the Proposed Action such 

as optimizing flows in the Clackamas River for the annual Bob's Hole Rodeo 
boating event, providing up-to-date flow information for boaters, and management 
improvements at recreation sites would result in some increase in recreation-
related visitation, and lead to increases in visitor spending in the Project vicinity.   

 
The other measures for recreation mostly address improvements to and 

rehabilitation of existing facilities, and would result in little increase in tourism 
and recreation-related visitation.   

 
Local Government Revenues  

 
The market value of the Project (i.e., sales price based on the net present 

value of the forward-looking net cash flows, adjusted for the effects of income and 
property taxes, but excluding sunk costs) would increase as a result of the 
measures included in the Proposed Action that involve improvements to Project 
equipment and facilities.  The Project’s market value as of January 2004 was 
approximately $220.5 million.  Based on the construction cost of the measures 
included in the Proposed Action, the market value would increase.  As a result, 
fees and taxes paid to the state of Oregon and to Clackamas County would 
increase, thereby providing additional funding to the state and the county for 
services to residents and businesses.   
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3.2.10.3 Unavoidable Adverse Impacts to Socioeconomics 
 
Under the Proposed Action, construction and development of the proposed 

environmental measures and operation of the Project for the duration of a new 
license would cause no unavoidable adverse impacts to socioeconomic resources. 




