
Response to ISRP preliminary review comments pertaining to 
Columbia Cascade proposal:  Project ID 27014 
 
ISRP:  A response is needed with more information on fish and sampling methods and 
relationships to the FWP and BiOp. 
 
Response: 
 

Information on fish: Assembly of data from numerous sources that extend through the 
adjacent mid-Columbia River stream network (Lee et al. 1980; Brown 1981; Mullan et al. 
1986; Oliver 1992; Caldwell and Beecher 1995; Mongillo and Hallock 1995; WNF 1996; 
J. Cummins and B. Renfrow, Washington Department of Fish and Wildlife, unpubl. 
tables; P.R. Archibald, U.S. Forest Service-Entiat, unpubl. tables) indicate that as many 
as 51 fish and 9 amphibian taxa may occur in upper Yakima and Entiat Rivers (Tables 1 
and 2).  These estimates are necessarily imprecise because systematic spatial sampling of 
the Entiat for its entire fish assemblage has never been undertaken, and upper Yakima 
data represent both a spatial and temporal composite.  This imprecision is one of several 
reasons that sampling must be conducted during the first project year.  Such sampling is 
necessary to identify the fish and amphibian location-specific assemblage actually 
present, to address sampling nuances  and to reveal which species will represent the focal 
targets.  Nevertheless, existing data are sufficient not only to characterize the anticipated 
fauna in a general way, but to show that a suite of fish species are expected to be 
abundant enough to permit engaging in a study that focuses on off-channel habitats 
(OCHs).  Notably, these data reveal that several fish species exist in each OCH-use 
category, i.e., high, intermediate, and infrequent utilization (see pattern of OCH codes 1-3 
in Table 1).  We expect bull and brook trout and coho and sockeye/kokanee salmon to be 
target coldwater taxa in the high OCH utilization category.  The high utilization category 
may include a number of other fish represented mostly by a suite of exotics.  Whether 
these species are included will depend on whether the warmer water habitats most of 
them use reachinto the areas targeted for sampling during the low-flow season.  This is a 
key determination of first-year sampling.  We anticipate at least six fish taxa to be 
abundant enough for sampling in the intermediate OCH use category.  These are 
bridgelip sucker, chinook salmon, speckled dace, northern pikeminnow, redside shiner, 
and westslope cutthroat trout.  Members of this intermediate category tend to be more 
generalized in their pattern of habitat, and less OCH use is anticipated.  At least 7 fish 
taxa are expected to be abundant enough in the infrequent OCH use category to enable 
comparing systems.  These are longnose dace; mottled, shorthead, and torrent sculpins; 
mountain whitefish; summer steelhead trout and rainbow (redband) trout.  As OCHs in 
general have been poorly studied, especially in the mid-Columbia River drainage aside 
from Beecher and Fernau (1983), we fully expect some surprises regarding habitat 
utilization for some taxa.  The ISRP comment 
 

One key opportunity that may arise in this study addresses the pattern of OCH utilization 
by exotic species, and identification of the potential that may exist for exotic taxa to 
displace natives, especially in altered hydrological regimes.  Realization of this 
opportunity depends in part on the level of exotic incursion that exists in OCHs across 
these systems.  This is largely an unknown for proposed study areas and represents a 
fundamental determination for the exploratory first-year sampling.  If incursion of exotic 
warmer-adapted fishes is significant across the study landscape, part of the study focus 



will address habitat utilization differences, especially in OCHs, between the impounded 
and unimpounded systems.  Even if incursion by warmwater exotics is not a significant 
feature of study reaches, this study may reveal important data regarding OCH use 
patterns between the native and exotic chars, i.e., bull vs. brook trout.  Since bull trout is 
a federally threatened species, and the mandate for its recovery requires thorough 
understanding of its landscape-scale habitat-use  patterns, this OCH-focused study will 
play an important role in developing elements for recovery. 
 

The amphibian segment of this study is a small, but key component, of this study because 
use of OCHs by most amphibian taxa is expected to be high (Table 2).; Data that address 
a flow-amphibian relationship, especially in context of altered hydrology are non-
existent, although scattered information for the Columbia Basin and elsewhere tentatively 
implicates flow regimes in amphibian disappearance..  Equally important, the amphibian 
segment provides a preliminary basis for understanding what sort of dynamics may exist 
with the fish fauna, especially in the context of altered flows and how these affect OCHs. 
 



Table 1.  Attribute table for Entiat and upper Yakima River fishes. 
 

TAXON1 ATTRIBUTES 

Occurrence5 
Scientific Name Common Name OCH 

Code2 
Thermal 
Guild3 Status4 Upper 

Yakima Entiat 

Acipenseridae (sturgeons) 
 Acipenser transmontanus white sturgeon 3 a A6 +↓  ? 
Catostomidae* (suckers) 
 Catostomus catostomus longnose sucker 2-3 a − − ? 
 Catostomus columbianus bridgelip sucker* 2 b − ++ ++ 
 Catostomus macrocheilus largescale sucker* 3 b − ++ ? 
 Catostomus platyrhynchus mountain sucker 3 a SC + ? 
Centrarchidae* (sunfishes) 
 Lepomis gibbosus pumpkinseed* 1 c E ++7 ? 
 Lepomis macrochirus bluegill*  1 c E + ? 
 Micropterus dolomieu smallmouth bass* 1 b,c E + ? 
 Micropterus salmoides largemouth bass* 1 c E + +8 
 Pomoxis annularis white crappie* 1 c E +↓  − 
 Pomoxis nigromaculatus black crappie* 1 c E +↓  ? 
Cottidae (sculpins) 
 Cottus asper prickly sculpin 2 a − +↓  + 
 Cottus bairdi mottled sculpin* 3 a − ++ ++ 
 Cottus beldingi Piute sculpin* 3 a − ++ − 
 Cottus confusus shorthead sculpin 3 a − ++ ++ 
 Cottus rhotheus torrent sculpin* 3 a − ++ ++ 
Cyprinidae (minnows) 
 Dace 
 Rhinichthys cataractae longnose dace* 3 b − ++ ++ 
 Rhinichthys falcatus leopard dace 3 b − +↓  + 
 Rhinichthys osculus speckled dace* 2 b SC ++ ++ 
 Rhinichthys umatilla Umatilla dace* 2-3 b SC +↓  ? 
 Other minnows 
 Acrocheilus alutaceus chiselmouth* 2 a-b9 − ++ ? 
 Carassius auratus goldfish* 1 c E +↓  +8 
 Cyprinus carpio common carp* 1 c E ++7 ? 
 Mylocheilus caurinus peamouth*  1 b − +↓  ? 
 Ptychocheilus oregonesis northern pikeminnow* 2 b − ++ ++ 
 Richardsonius balteatus redside shiner* 2 b − ++ ++ 
 Tinca tinca tench 1 c E − − 
Gadidae (cods and allies) 
 Lota lota burbot 2 a − + − 
Gasterosteidae* (sticklebacks) 
 Gasterosteus aculeatus threespine stickleback*10 1 b − + ? 
Ictaluridae (catfishes) 
 Ameiurus nebulosus brown bullhead* 1 c E + ? 
 Ictalurus punctatus channel catfish* 1 c E +↓  ? 
Percidae (perches) 
 Perca flavescens yellow perch* 1 b E + ? 
 Stizostedion vitreum walleye* 2 b E +↓  ? 

 



Table 1.  Attribute table for Entiat and upper Yakima River fishes. (continued) 
 

TAXON1 ATTRIBUTES 

Occurrence5 
Scientific Name Common Name OCH 

Code2 
Thermal 
Guild3 Status4 Upper 

Yakima Entiat 

Percopsidae (trout-perches) 
 Percopsis transmontana sand roller 1 b − +↓  − 
Petromyzontidae (lampreys) 
 Lampetra ayresi river lamprey  2 a A,SC,

FC 
+11 − 

 Lampetra richardsoni western brook lamprey   2 a − + + 
 Lampetra tridentata Pacific lamprey   2 ab A +11 ? 
Poeciliidae (livebearers) 
 Gambusia affinis mosquitofish   1 c E +↓  − 
Salmonidae (salmon and allies) 
 Atlantic salmon and trout 
 Salmo trutta brown trout  2 ab E + ?
 Char 
 Salvelinus confluentus bull trout12 1 a SC,FT + ++ 
 Salvelinus fontinalis brook trout 1 a E + + 
 Salvelinus namaycush lake trout 2-3 a L,E + − 
Salmonidae (Salmon and allies continued) 
 Pacific salmon and trout* 
 Oncorhynchus clarki westslope cutthroat trout 2 a − ++ ++ 
 Oncorhynchus kisutch coho salmon* 1 a A + + 
 Oncorhynchus mykiss summer steelhead trout*12 3 ab A,SC,

FE/FT 
++ ++ 

 Oncorhynchus mykiss rainbow (redband) trout* 3 ab . ++ ++ 
 Oncorhynchus nerka sockeye salmon 1 a A − ++ 
 Oncorhynchus nerka kokanee salmon 1 a . + − 
 Oncorhynchus tshawytscha spring chinook salmon*12 2 a A,SC,

FE/. 
++ ++ 

 Oncorhynchus tshawytscha late-run chinook salmon* 2 a A + ++ 
 Whitefishes 
 Coregonus clupeaformis lake whitefish 2-3 a L,E − − 
 Prosopium coulteri pygmy whitefish 2-3 a L,SS + − 
 Prosopium williamsoni mountain whitefish*13 2-3 a − ++ ++ 
Possible fish species 51 . . . . . 
Possible Entiat fish species 41 . . . . . 
Possible upper Yakima fish 
species 

48 . . . . . 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.  Attribute table for Entiat and upper Yakima River fishes. (continued) 
 

1 Nomenclature follows Robins et al. (1991) and UPS-SMNH (2000). 
2   Expected off-channel habitat (OCH) species utilization patterns: 1 = OCH-oriented, 2 = channel-generalist, and 

3 = main-channel oriented, were distilled from a suite of sources  (Lee et al. 1980; Beecher and Fernau 1983, H. 
Beecher, pers. comm.; Brown 1985; Rodrick and Milner 1991; Vadas 1992, R. Vadas, unpubl. data; Ford et al. 
1995; Mongillo and Hallock 1995, 1999, pers. comm.; Moyle et al. 1995; Pollard et al. 1997; McPhail et al. 1998; 
E. Anderson, WDFW, pers. comm.). 

3   Thermal guild categories based on literature review: coldwater (a), coolwater (b), and warmwater species (c). 
4   Status summarizes several features: anadromous (A), lentic-oriented (L), exotic (E), federally endangered (FE), 

federally threatened (FT), federal species of concern (FC), state senstivie (SS), state candidate for listing (SC), or 
species with no special status (−) (Waknitz et al. 1995; WDFW 1999; Musick et al. 2000; NMFS 2000, 2002a,b; 
KC 2002).  

5   Taxa are present (+); likely to be abundant (++) upstream of Yakima in the Yakima River or downstream of 
Entiat Falls in the Entiat River; absent (+↓ ) upstream of Yakima in Yakima River; abundant (*) in the lower 
Yakima River or in the Middle Columbia River (MCR) mainstem/reservoir system; lotic-oriented taxa (?) found 
in southern MCR (e.g., in Yakima River) and north of Entiat River in the interior (middle/upper) Columbia or 
Fraser River drainages (McPhail and Carveth 1992; McPhail et al. 1998); and not present (−). 

6  Not of special-concern here because populations are not landlocked (Musick et al. 2000), nor are they likely to 
breed in smaller rivers such as the Entiat (Lee et al. 1980; AE 2001). 

7  These exotic-warmwater species are only likely to be abundant in mainstem habitats in the upper Yakima 
    River watershed (E. Anderson, J. Cummins, and B. Renfrow, WDFW, pers. comm.). 
 
8   Expected in the Entiat River because they are ubiquitous in the USA (Lee et al. 1980), particularly the 

goldfish that also inhabits the interior Fraser River drainage (McPhail and Carveth 1992; McPhail et al. 
1998). 

9  Although the chiselmouth’s increasing dominance over peamouth in the MCR mainstem may be a result 
   of the chiselmouth’s greater dependence on periphyton (than insect) foods (Mullan et al. 1986), this may 
   also reflect the colder-water spawning needs of chiselmouth (than peamouth) during the late-spring/ 
   early-summer season (Brown 1985) when MCR temperatures have been reduced by dams (Mullan et al.\ 
   1986). 
10 Inland (resident), weakly plated form, i.e., ‘leiurus’ (cf. (Lee et al. 1980; Kedney et al. 1987). 
11 Anadromous lampreys are listed for YR, but identifications may be for larvae and are thus of unsure accuracy 

below the genus level (Beamish 1980; Brown 1998; P.E. Mongillo and M. Hallock, WDFW-Olympia, pers. 
comm., 2001). 

12 The federally listed species in the interior Columbia River drainage include bull trout as threatened 
    throughout MCR (KC 2002), spring chinook as endangered upstream of the Yakima River confluence, and 
    summer steelhead as endangered upstream of the Yakima River confluence and threatened farther  
   downstream (Waknitz et al. 1995; NMFS 2000, 2002a,b). 
13 Davies and Thompson (1976) found mountain whitefish to be the only salmonid using shallow-backwater  
   habitats in an Alberta river. 



Table 2.  Attribute table for Entiat and upper Yakima River aquatic amphibians. 
 

TAXON1 ATTRIBUTES 

Occurrence5 
Scientific Name Common Name OCH 

Code2 
Thermal 
Guild3 Status4 Upper 

Yakima Entiat 

Ambystomatidae (Mole salamanders) 
 Ambystoma macrodactylum long-toed salamander 2 b L + + 
 Ambystoma tigrinum tiger salamander 2 c L ? ? 
Ascaphidae (Tailed frogs) 
 Ascaphus truei Pacific tailed frog 2-3 a − +6 +6 
Bufonidae (Toads) 
 Bufo boreas western toad 1 c L,SC,

FC 
+ + 

Hylidae (Treefrogs) 
 Pseudacris regilla Pacific treefrog 1 bc L + + 
Ranidae (True Frogs) 
 Rana cascadae Cascades frog 1 b L + + 
 Rana catesbeiana bullfrog  1 c L,E ? ? 
 Rana luteiventris Columbia spotted frog 1 c L,SC,

FC 
+ + 

 Rana pipiens northern leopard frog 1 bc L,SC? ? ? 
Total amphibian species 9 
 Frog and toad species 7 
 Salamander species 2 

 

 

1 Nomenclature follows Crother (2000). 
2  Expected off-channel habitat (OCH) species utilization patterns: 1 = OCH-oriented, 2 = channel-generalist, and 

3 = main-channel oriented, were distilled from a suite of sources  (Leonard et al. 1996, Nussbaum et al. 1983, 
Stebbins 1951). 

3  Thermal guild categories based on literature review: coldwater (a), coolwater (b), and warmwater species (c). 
4  Status information summarizes several features: lentic-oriented (L), exotic (E), federal species of concern (FC), 

state candidate for listing (SC), or species with no special status for any of these features (−).  Data are 
summarized from several sources (Leonard et al. 1996; Nussbaum et al. 1983; Stebbins 1951,1985).  

5  Taxa are present (+)or may be present (?) based on information for the region.  Data are drawn from (Leonard et 
al. 1996, Metter 1960; L. Hallock, pers. comm.). 

6  Species known to occur in headwaters of the upper Yakima and Entiat; whether it extends downstream into the 
area of the proposed study is unknown. 

 



Information on sampling relates to several comments made by the ISRP.  We address 
general elements of the sampling design first.  Because a large part of the variation in the 
pattern of OCHs over the landscape is a function of channel confinement (e.g., see the 
channel types in Rosgen (1994)), we thought it key to stratify the within-block elements 
of the sampling design by some aspect of channel confinement.  We recognize that in 
reality, stream systems vary across a continuum of confinement conditions.  However, 
this continnum may be divided into segments that are more confined, and thus have less 
opportunity for OCHs  than segments that are  less confined.. This is an essential element 
of setting up the sample design in the first year because the distribution of confinement 
conditions is not known in precise way, i.e., in a way that can structure sampling. We 
further recognized that sufficient segment length of more confined versus less confined 
reaches might not exist in at least one of the proposed sampling block areas in the Tieton 
system (one of the potential treatment systems).  To address that possibility, it was 
necessary to incorporate an option in which only one of the stratum categories would be 
compared to the control stream (Entiat) to ensure a robust comparison across blocks.  The  
need to define the nature of experimental blocks  is another reason that first-year set-up is 
needed. Thus, either one or two impounded streams would be compared to the 
unimpounded control.  Comparison to two treatment streams is necessary if the segment 
length of one of the proposed strata is not sufficient in one of those  treatments.  
Comparison to two treatment streams will be also be considered if this is not the case, but 
some reworking of the within block sampling design would be required to guarantee that 
enough samples remain in a block to be robust. 
 

Each stream (control and treatment(s)) will have 2 blocks, one upstream and downstream 
of the impoundment in the treatment(s) and in  analogous  positions in the control stream.  
We viewed selection of stream systems and block location in the systems to be essential 
in maintaining similar scales, especially with regard to drainage-area, an important 
contributor to variation in flow.  Within each upstream and downstream block, the 
proposed designe calls for sampling 10 units within each stratum (i.e., the groups more 
versus less confined reaches).  The precise dimension of these 10 sampling units will 
only become clear  after preliminary first-year sampling that will define  a minimum size 
(i.e, size that  guarantees that the number of zeros for focal fish taxa is small) .  However, 
we envision sampling units to be of a dimension between 100 and 400 meters of channel 
length.  Defining this dimension is a crucial  part of the first-year setup.  Details of the 
within and between block design related to another ISRP comment addressing sampling 
methods, which is: 
 

On page 12 a description is given of a proposed sampling design.  It appears from the 
description that there will not be replication, i.e., two samples from a particular stratum 
at a particular time.  The power of the comparison would be greatly increased by 
providing such replication. 
 

Based on the previous description, please recognize that the proposed design calls for two 
groups of 10 samples within each block.  This kind of sampling is designed to decrease 
the within-block variance so that the likelihood of identifying a difference between 
control and treatment streams is increased.  However, we also be recognized that the key 
aspect of this comparison between streams, and that within-block samples are not system 
replicates.  Labeling within-block samples as system replication is the well-known design 
mistake known as pseudo-replication.  For true replication, one would have to compare 
more control systems with more treatments.  We fully agree with replication, but it is 



impractical in a landscape-scale study of this dimension to replicate without excessive 
cost.  We have chosen the feasible alternative of decreasing our within system variance, 
so that the likelihood of detecting a difference between systems increases. 
 

Another important aspect of the proposed design relates to scale and the temporal aspects 
of sampling linked to a second comment made by the ISRP, which is:  
 

The emphasis in identifying OCH’s appears to be by comparing maps and aerial 
photographs.  The problem with these sources is that they are “snapshots”, which 
probably will not include an important feature of OCH’s, particularly in impounded 
streams, namely their transitory nature.  Some may exist only during a limited irrigation 
schedule. 
 

The emphasis in identifying OCH’s is multi-pronged, and does not simply result from 
comparing maps and aerial photographs.  As indicated in the proposed designed, map and 
aerial photograph comparisons are used  to identify OCHs only on at a macro-scale.  
Moreover, comparison of current and historical aerial photographs was specified in the 
original proposal.  Here, the intent was to identify potential macro-scale changes in 
riparian systems, which may include information on differences in OCHs, between 
impounded and unimpounded systems.  Aerial photographs cannot provide meso- or 
micro-scale data on OCHs, this was never the intent for that analysis.  However, because 
available aerial photographs cover a time-span in which opportunity for change at a 
macro-scale can be identified, we thought it important to compare the earliest aerial 
photographs available (pre-World War II series) to current ones to identify potential 
macro-scale changes, including those associated with a potential maintenance dynamic 
for OCHs.  We acknowledge the possibility that the macro-scale analysis may not 
identify anything significant that is linked to hydrology, but historical analyses in the 
Willamette Valley (P. Benner, pers. comm.) suggest that such an outcome is unlikely. In 
any case, we believe that ignoring this possibility is a lost opportunity.  Meso- and micro-
scale changes relating to OCH’s would be identified from sampling on the ground, using 
the habitat data described in the original report that addresses within unit samples.  We 
also thought it essential that significant linkage exists between what may be potentially 
identified on a macro-scale from aerial photographs to sampling on the ground.  Thus, if 
the aerial photographs provide evidence of distinctive hydrology related changes, ground 
sampling is intended  to be designed to overlap a systematically chosen portion of the 
areas where changes were noted.  Since we propose three seasonal samplings of each of 
the sampling units in each  stratum of every block, we  expect that the transitory nature of 
selected OCHs will be captured in this design.  Identification of changes relates to 
another comment made by the ISRP:   
 

We suggest a third source of information should be consulted, local knowledgeable 
biologists or residents.  Local observations on the ground may have already identified 
features of the hydrograph due to impoundment that would narrow the scope of the study. 
 

We completely agree with the ISRP that local knowledgeable biologist and residents have 
observations that relate to an impounded hydrography and we have been in contact with a 
number of these individuals in the development of this proposal.  This individuals will be 
instrumental in assisting with our first  year set-up. 
 

Another aspect of sampling relates to the actual biological sampling.  One feature has to 
do with timing.  Since three seasonal samplings of each sampling unit will occur, special 
effort will be made to time sampling events to address the full seasonal range of flow 



conditions that might influence OCHs.  Thus, it was the original intent of the design to 
sample during three flow conditions: high, moderate, and low.  As hydrographs of the 
Tieton and Cle Elum systems display what is termed a flip-flop in a late-summer flows, 
low flows typically do not occur until October.  Thus, we anticipate that the low flow 
samplings will have to occur during October before winter precipitation conditions arrive.  
If the original design is followed, sampling would typically occur during June for the 
high flow condition and before or after June for moderate flow sampling.  Conditions 
related to safety and visibility during the highest flow conditions will likely require some 
modification of this timing.  Sampling during  submaximal flow periods will  probably 
occur in either May or July, and selection of  intermediate conditions will probably  occur 
in either April or August.  First-year exploratory sampling will be required to identify the 
seasonal timing more precisely. 
 

The technique used to sample fishes addresses the tradeoff in reliability versus return for 
effort, seasonal conditions, and BiOP guidelines and issues.  Because selected listed 
species are likely to appear in sampling, BiOP guidelines remove electroshocking as a 
viable option.  Two sampling approaches, seining and snorkeling, represent the viable 
approaches to sampling the suite of fishes in the proposed units.  Snorkeling is the more 
time efficient method that can generate more data; its disadvantage is that one cannot 
reliably identify selected taxon..  For example, juvenile rainbow and cutthroat trout 
would represent an identification challenge with snorkeling.  Snorkeling also has the 
disadvantage of being visibility-limited under higher flow conditions.  The alternative, 
seining is less time efficient, but species identification is more reliable and not visibility-
dependent.  Because flow variation will exist in our sampling seasonally, we expect that 
the higher flow conditions will limit snorkeling enough to make it unusable during some 
of the higher flow conditions.  During those sampling intervals, seining would be used.  
We would also conduct some seining during intervals when snorkeling was the usable 
method to calibrate both methods in amanner that would permit seasonal analysis of the 
entire dataset.  Even if higher flow conditions do not limit snorkeling ability, we expect 
to conduct selected seining to verify potentially ambiguous identifications as the result of 
snorkeling. 
 
Relationship to the Northwest Power Planning Council Fish and Wildlife Program 
(FWP): This project is action consistent with the vision of the FWP in that it seeks to 
identify whether adverse effects associated with the hydrology of impoundments systems 
are manifest in OCHs, and if such adverse effects are identified, provides opportunity to 
recommend alternatives for how to mitigate the adverse effects on OCHs.  This project 
also address a key specific planning assumption in the FWP in that it represent an 
management action that uses an experimental design and technique, and integrates 
research to evaluate hydrological management effects on the ecosystems.  This project 
emphasizes four of the scientific principles articulated in the FWP (numbering as 
indicated in the FWP), which are that: 
 

1. The abundance, productivity, and diversity of organisms are integrally linked to  
the characteristics of their ecosystem, in the case of this project, OCHs. 

4. Habitat develop, and are maintained, by physical and biological processes, in the 
case of this project, the hydrology that is presumably involved in the dynamic that 
maintains OCHs. 



7. Ecological management is adaptive and experimental, in the case of this project 
an experimental design seeks to identify whether management affecting an altered 
hydrology influences OCHs. 

8. Ecosystem function, habitat structure and biological performance are affected by 
human actions, in the case of this project, the human action of impounding a 
system may alter the structure of OCHs. 

 

This project addresses all four of the overarching biological objects in the FWP in that it 
is a project that seeks: 
 

1. To determine an abundant, productive, and diverse community of fish and 
amphibians is being sustained in context of OCHs. 

2. To identify and recommend opportunities for mitigation if alter hydrology is 
shown to have adverse impacts on OCHs, 

3. To ensure that sufficient populations of fish and wildlife will be available for 
abundant opportunities by helping to guarantee that conditions important to the 
maintenance of OCHs are not be affected. 

4. To promote the recovery of fish and wildlife listed under the Endangered Species 
Act as two listed fish species, bull trout and Coho salmon, are likely to have 
significant OCH use. 

 

This project also addresses Basin Level Biological Objectives in that it will: 
 

1. describe the biological performance of different fish and amphibian in context of 
OCH use. 

2. describe the environmental characteristic of OCHs necessary to favor the 
maintenance of the fish and amphibian species that use them. 

 

A key aspect of this project is that it has the opportunity to address operational and 
secondary losses related to the potential degradation of OCHs.  This is important as the 
FWP clearly states that, “Operational and secondary losses have not been estimated or 
addressed.”  In context of these potential losses, this project is to address the more 
specific FWP wildlife objective of maintaining existing and created habitat values.  In 
this case, the project can identify how to maintain OCHs. 
 

Lastly, this project has a relationship to several of the provisional biological objectives 
for environmental characteristics at the basin level, which are: 
 

1. Protect the areas and ecological functions that are at present relatively productive 
for fish and wildlife populations…in this case, OCHs may represent important 
areas for selected life stages of fishes and amphibians, and may require selected 
features of the hydrology for their maintenance. 

2. Protect and restore freshwater habitat for all life history stages of the key species, 
and protect and increase ecological connectivity between aquatic areas, riparian 
zones, floodplains and uplands.  In this case, OCHs may be key habitat for 
selected fish and amphibian life stages that represent a potential ecological 
bottleneck.  Maintenance of OCHs may be the most important mode of ensuring 
connectivity to main-channel habitats. 

3. Allow patterns of water flow to move more than at present toward the natural 
hydrographic pattern in terms of quantity, quality and fluctuations.  This is a focal 
element of this study, determination of whether alteration of the natural 
hydrograph through impounded has influence water quantity and fluctuations 
(seasonally and interannually) in a manner than OCHs may be affected. 



5. Allow for biological diversity to increase among and within populations and 
species to increase ecological resilience to environmental variability.  In this case, 
maintenance of OCHs may be important in maintaining biological diversity and 
the ecological resilience of some fishes and amphibians to seasonal and 
interannual variability. 

 

Relationship to the National Marine Fisheries Commission Biological Opinion 
(BiOp): This project is action consistent with the vision of the NMFS BiOp, for which 
the major objectives is to minimize take of, and cumulative (including indirect) impacts 
on, federally listed Pacific salmonids (NMFS 2000), which include spring chinook and 
summer steelhead in MCR (Table 1). We would like to assess the ecological effects of 
Yakima River dam operations on these salmonids, and attempt to offer mitigation 
scenarios that would benefit these species (see below). The NMFS BiOp also emphasizes 
the need to protect critical habitats for these species. Because the three federally listed 
salmonids in MCR differ in their OCH use, we might expect OCHs to be more critical 
habitat for bull trout than spring chinook than summer steelhead (Table 1), such that any 
OCH restoration may have the most impact on bull trout and the least on steelhead. 
Indeed, Johnson et al. (2001) emphasized the importance of habitat assessment for the 
cold-stenothermic bull trout. 
 
Because OCHs with greater hydrologic and other human impacts should have greater 
biological contamination by exotic aquatic vertebrates (Beecher and Fernau 1983; 
McPhail et al. 1998), this would likely consist of cooler-adapted species in our study 
rivers, notably several resident trout and the relatively rare yellow perch (Table 1). The 
benefiting salmonids would likely include the warmer-adapted brown and 
steelhead/rainbow trout (Table 1), particularly the relatively heat-tolerant redband 
(resident) trout (Behnke 2001; Yuskavitch 2001). In northeastern Oregon, stream 
temperatures above 32OC can cause fishless conditions, whereas temperatures near 24OC 
(but not below 20OC) cause steelhead to seek coldwater refuges (Wissmar et al. 1994). 

 
The NMFS BiOp, under RPA 150, emphasizes funding to protect currently productive 
non-Federal habitat. Regarding habitat-restoration projects in tributaries that might 
benefit federally listed salmonids, we wish to focus on OCH integrity in the face of flow 
and thermal regimes, the latter of which can be controlled by epi- vs. hypolimnial 
releases. Indeed, in the mid-Columbia River mainstem, exotic-warmwater fishes have 
remained at low abundance except in unusually warm backwaters, via coldwater releases 
from dams during the spring-summer season (Mullan et al. 1986). Perhaps changes in 
tailwater-flow releases that provide moderate OCH connectivity during summer is best 
for rearing salmonids, given that that could provide some segregation from main-channel 
predators and competitors without causing excessive shallowing. Indeed, smaller fish are 
most vulnerable to (a) piscivorous birds when depths are under 20 cm and (b) fish 
predators in deeper, slow water in temperate and tropical streams (Matthews 1985; Power 
1987; Power et al. 1989; Connelly et al. 1999; Railsback and Harvey 2002) and estuaries 
(Blaber 1987; Pattillo et al. 1997). Lesser connectivity may also be problematic because 
shallow-slow (edge) habitats are vulnerable to heating and hypoxia impacts that can 
affect predacious and other sensitive stream-fish species when main-channel flow is low 
(Wesche 1976; Steelquist 1992; Ring and Watson 1999; Jackson et al. 2001).  
 



In contrast, high flows may be best during spring and fall for OCH spawners, given that 
side channels may provide maximum habitat at higher flows than seen in main-channel 
habitats, as in a western-Washington river with (a) high irrigation diversions (Wampler 
and Hiss 1991), (b) a drier climate via montane rain-shadow and agricultural-
deforestation effects akin to that in eastern Washington (Brown 1981), and (c) 
concentrated spawning by pink, chum, and coho salmon in side channels when these 
OCHs are available (Hiss and Lichatowich 1990; WDFW and WWTIT 1994; Haring 
1999). Indeed, because the upper reach of Wampler and Hiss’ (1991) instream-flow study 
was braided and thus needed extra water to fill its side channels, salmonid weighted-
usable-area vs. instream-flow curves were bimodal here in contrast to the downstream, 
single-channel site (Hiss and Lichatowich 1990).  
 
We wish to test these ideas via this BPA proposal, in which we functionally determine 
which physicochemical traits most contribute towards successful colonization by rearing 
and spawning salmonids of federally listed status. This assessment should include 
development of macrohabitat-suitability indices for these fishes, akin to indices of biotic 
integrity (IBIs) that are useful for assessing stream-ecosystem health (Johnson et al. 
2001). 
 
Relationship to other BPA projects:  This project has the potential to fill a significant 
gap in information related to bull trout and selected other salmonid life history and 
habitat use and as such it has the ability to augment or link information from the 
following BPA projects. 
 

1. Investigations of bull trout (Salvelinus confluentus), steelhead trout (Oncorhynchus 
mykiss), and spring Chinook salmon (O. tshawytscha) interactions in SE Washington 
streams.  1995.  BPA#9005300. 

2. Bull trout assessments in the Columbia River Gorge.  Annual report, 2000.  
BPA#R174. 

3. Genetic and phenotype catalog of native resident trout of the interior Columbia River 
Basin Populations of the Upper Yakima Basin.  Annual report, 1999.  BPA#R139. 

4. Yakima River Species Interactions Studies (WDFW, Olympia): NTT response to 
supplementation of steelhead and salmon in the Upper Yakima Basin.  December 
2001 Annual Report.  BPA#R66 

Additionally, the original proposal clearly indicated several BPA-linked restoration 
projects in the Yakima Basin what could benefit directly from this proposal if altered 
hydrology is demonstrated to affect OCHs.  These projects focus heavily on OCHs 
enhancement and maintenance.  
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