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To: DEQ Water Quality Staff
From: Connie Dou, Water Quality Standards Program Manager
Date: Jan. 22, 2026

Subject: Implementation of Cool Water Species Narrative Criterion for the Malheur River Basin

Introduction

This memorandum describes the Oregon Department of Environmental Quality’s interpretation and application
of the cool water species narrative criterion for temperature in the Malheur River Basin. The cool water species
narrative criterion at OAR 340-041-0028(9)(a) states that “No increase in temperature is allowed that would
reasonably be expected to impair cool water species.” This criterion is applicable in the following reaches
designated “cool water species” aquatic life use (OAR 340-041, Figure 180A): Malheur River (Namorf Dam to
confluence with the Snake River); Bully Creek (Bully Creek Reservoir to confluence with the Malheur River);
Willow Creek (Brogan Creek to confluence with the Malheur River). This interpretation is based on the native
cool water species present in each reach and their thermal requirements.

Background

The Malheur River (Namorf Dam to mouth), Bully Creek (Reservoir to mouth) and Willow Creek (Brogan to
mouth) are the only waterbodies designated for cool water species use in the Malheur River Basin. The cool
water species designation on the Malheur River applies from the mouth at the confluence with the Snake River
to Namorf Dam (river mile 67). On Bully Creek, the designation applies from the mouth at the confluence with
the Malheur River to the dam at Bully Creek Reservoir (river mile 14). On Willow Creek, the designation
applies from the mouth at the confluence with the Malheur River to Brogan Creek (river mile 26.5). See Figure
1 for a map of the three waterbodies currently designated for cool water species fish and aquatic life use.

DEQ uses a stepwise approach to implement the narrative cool water species criterion (DEQ, 2008). DEQ
bases its evaluations on the best available information and professional judgment. Pertinent information
includes the species present and their thermal requirements.

DEQ followed the procedures outlined in the Temperature Water Quality Standard Implementation IMD to
interpret the narrative provision of the cool water species criterion (DEQ, 2008, Section 3.12). DEQ’s analysis
included the following steps:

1. Evaluate applicability of criterion for trout
a. DEQ considered if it would be reasonable to apply the Redband & Lahontan Cutthroat Trout
criterion of 20 °C plus the human use allowance. This value would still support cool water
species, which have higher tolerance of warmer temperatures than trout.
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b. DEQ determined applying the Redband or Lahontan Cutthroat Trout criterion would not be
reasonable because the areas designated for cool water species did not have Redband or
Lahontan Cutthroat Trout present at any life stage.
c. In addition, the NorWeST stream temperature model shows temperatures exceed 20 degrees
as an August mean temperature in the waterbodies designated for cool water species (Isaak et
al., 2017).
2. ldentify cool water species and thermal tolerances
a. DEQ identified the cool water species present in the designated reaches and compiled available
information on their thermal tolerance ranges.
b. Then DEQ identified which of the cool water species has the most sensitive thermal tolerance
range.
3. Determine the narrative temperature translator
a. DEQ determined the narrative temperature translator value by the thermal tolerance range of
the most sensitive species using EPA recommended methods.

These steps are described in greater detail below.

Malheur River Basin cool water species evaluation

DEQ reviewed the Oregon Department of Fish and Wildlife fish habitat distribution database and life stage
timing tables (ODFW, 2023) and consulted with the ODFW district biologist about the fish species in the
Malheur River basin. ODFW'’s information shows that Redband Trout may be present along reaches within the
Malheur River basin, however, not in the reaches that are currently designated for cool water species. Of the
three reaches designated for cool water species protection, only the Malheur River (Namorf Dam to Mouth)
and Willow Creek (Below Malheur Reservoir) have native cool water species present. ODFW fish distribution
maps do not show the presence of native cool water species in Bully Creek (Below dam).

Malheur River (Namorf Dam to Mouth) cool water species

DEQ review of ODFW fish habitat distribution database and life stage timing tables show that the following
native cool water species are present in the Malheur River (Namorf Dam to Mouth):

e Longnose Dace (Rhinichthys cataractae)

e Chiselmouth (Acrocheilus alutaceus) (An EPA RIS “Representative Important Species” for Oregon)

e Largescale Sucker (Catostomus macrocheilus)

e Northern Pikeminnow (Ptychocheilus oregonensis)

e Redside Shiner (Richardsonius balteatus)

e Leopard Dace (Rhinichthys falcatus)

o Speckled Dace (Rhinichthys osculus)

o Bridgelip Sucker (Catostomus columbianus)

¢ Mountain Sucker (Catostomus platyrhynchus)
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Figure 1: Map of waterbodies designated for cool water species fish & aquatic life use in the Malheur River Basin
(effective as of Oct. 2025).
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A review of available studies evaluating the temperature tolerance of the cool water species present in the
Malheur River (Namorf Dam to Mouth) was completed to identify a target temperature to implement the cool
water species narrative rule. We found temperature tolerance studies for all species except Bridgelip sucker
and Mountain sucker. A summary of the studies follows.

Based on review of available studies, Redside shiner is the most temperature sensitive cool water species
based on adult optimal growth occurring at 18 °C (Johnson et al., 2023). Longnose dace has been observed in
temperatures up to 22.7 °C (Edwards et al., 1983), with a critical thermal maximum in laboratory studies of
31.4°C (Wismer et al., 1987). Chiselmouth exhibit an adult preference for temperatures greater than 20°C
(Gray and Dauble, 2001) and are absent in temperatures below 20°C (Rosenfeld et al., 2003).
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Spawning of Chiselmouth, Northern Pikeminnow, and Mountain sucker could occur between April and July,
based on observations of spawning timing from the Columbia River, British Columbia, Montana, and Nevada.
However, exact spawning timing for these species in the lower reach is unknown. These species initiate
spawning when water temperatures exceed 12°C -18°C (Gadomski et al., 2001; Gray and Dauble, 2001;
Montana FWP, 2023; Roberge et al., 2001; Roberge et al., 2002; and Snyder, 1983). DEQ could not identify
documentation of lethal maximum temperatures for egg incubation for these species. Spawning in these
species appears to be initiated as temperatures warm to a certain level, and the species may shift spawning to
times when temperatures are favorable (Gadomski et al., 2001). Moodie found there was no survival of
incubated Chiselmouth eggs unless temperatures were greater than 12°C (Moodie, 1966). Minimum, rather
than maximum, thermal requirements may be the limiting factor for distribution of Chiselmouth (Rosenfeld,
2003).

Carveth et al. (2006) reported four endpoint thermal maxima for Speckled dace collected from Arizona rivers.
The lowest temperature of all the endpoints reported is the initial loss of equilibrium (ILOE) at 34.7°C (95%
confidence interval of 0.4°C) for fishes acclimated to 25°C waters. Other reported endpoints are summarized in
Table 1.

Beitinger et al. (2000) conducted a review and summarized the results of several temperature tolerances
studies of multiple North American freshwater species. For Speckled dace, a study by Castleberry and Cech
(1993) reported a loss of equilibrium at 32.4°C with a standard deviation of 1.90°C. The acclimation
temperature was 20°C. John (1964) reported the ultimate incipient upper lethal temperature for Speckled dace
is about 33°C for young fish and 32°C for older fish (Table 4-6). The fish were not acclimated for this study.
Black (1953) identified the Largescale sucker as having a 100% survival after 24 hours at 25.7°C, a 50%
survival at 29.4°C, and no survival at 32.2°C. Northern pikeminnow has a similar upper thermal tolerance, with
50% survival after 24 hours at 29.3°C. Leopard dace have a 50% survival at 28.3°C. Available data for the
Mountain sucker shows an observed occurrence at 10-28°C (Smith, 1966) and a recommended acute
tolerance (MDMT) of 28°C (NVDEP, 2016). Additional details on all species discussed are found in Table 1.

Willow Creek (Below Malheur Reservoir)

DEQ review of ODFW fish habitat distribution database and life stage timing tables show that the following
native cool water species are present in Willow Creek (Below Malheur Reservoir):

e Largescale Sucker (Catostomus macrocheilus)

o Bridgelip Sucker (Catostomus columbianus)

o Speckled Dace (Rhinichthys osculus)

e Redside Shiner (Richardsonius balteatus)

Based on review of available research, Redside shiner is the most temperature sensitive cool water species
based on adult optimal growth occurring at 18 °C (Johnson et al., 2023). The thermal tolerances of the
remaining species (Largescale sucker, Bridgelip sucker, and Speckled dace) have been described in the
preceding section.
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Johnson et al. (2023) used a bioenergetic model for Redside shiner to determine that adult optimal growth
occurred at 18°C. Laboratory growth experiments were conducted to corroborate model performance. Black
(1953) reported the upper lethal temperature for Redside shiner as 27.6°C for 50% survival after 24 hours of
exposure. Results of thermal tolerance studies for additional cool water species in Willow Creek are found in
Table 1.

Bully Creek (Below dam)

ODFW fish distribution maps do not show the presence of native cool water species in Bully Creek (Below
dam) because private property ownership adjacent to Bully Creek, restricts accessibility to conduct fish habitat
surveys (ODFW, personal communication, 2025). However, similar composition of species as the downstream
Malheur River can be expected in Bully Creek. Therefore, the applicable cool water criterion is 23.2°C. For
downstream protection, this is the same applicable criterion of the nearest downstream waterbody, the Malheur
River.

Table 1: Summary of Malheur River Basin cool water species thermal tolerance data

Species Acclimation Endpoint Upper Source
Temperature thermal limit
(°C) (°C)
Longnose Dace | 15 Critical thermal 31.4 Spotila et al. 1979,
(Rhinichthys maximum (lab) cited in Wismer et al
cataractae) 1987
NA Adult present 54-227 Brazo et al., 1978
(Lake
Michigan)
NA Optimal Spawning (Lake | 14 - 19 Brazo et al., 1978
Michigan)
NA Egg incubation 15.6 McPhail and Lindsey,
1970 cited in Edwards
et al., 1983
NA Short term max for 20 Wismer et al, 1987
successful embryo
survival
NA Adult present (Utah 12.8-211 Sigler and Miller, 1963
streams) cited in Edwards et
al., 1983
NA Adult present (Lake 5-18.5 Brazo et al., 1978
Michigan) cited in Wismer et al.,
NA Adult optimal (Lake 8-14 1987
Michigan)
NA Adult present 54-227 Edwards et al., 1983
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Species Acclimation Endpoint Upper Source
Temperature thermal limit
(°C) (°C)
NA Present 14 - 22 Mullen et al., 1995
Chiselmouth NA Observed absence in <20 Rosenfeld et al. 2003
(Acrocheilus field
alutaceus) NA Adult preference >20 Gray and Dauble,
2001
NA Spawning initiation 15 Gray and Dauble,
2001
NA Spawning peak 13-20 Gray and Dauble,
2001
NA 100% mortality, eggs <12 Moodie, 1966
11.5 50% mortality after 24 27 -
hours, adult
Redside Shiner | NA Optimal growth, adult 18 Johnson et al., 2023
(Richardsonius
balteatus)
14 100% survival after 24 22.8 Black, 1953
hours, adult
50% survival after 24 27.8
hours, adult
No survival after 24 30.3
hours, adult
NA Spawning initiation 145-18 Gray and Dauble,
2001
NA 100% survival, egg 30.3 Scharpf, 2008
incubation
Leopard Dace NA Spawning observed (in 10 -16 Gray and Dauble,
(Rhinichthys situ) 2001
falcatus) NA Optimal temperature, 21.2 Roberge et al., 2001
juvenile
NA Adult present 15-18 Peden, 1991 cited in
Roberge et al., 2002
NA Adult present (modeled) | 21.2 Porter et al., 2000
14 100% survival after 24 25.2 Black, 1953
hours, adult
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Species Acclimation Endpoint Upper Source
Temperature thermal limit
(°C) (°C)
50% survival after 24 28.3
hours, adult
No survival after 24 28.3-31.1
hours, adult
Northern 19-22 50% survival after 24 29.3 Black, 1953
Pikeminnow hours, adult
(Ptychocheilus NA Spawning initiation 14 -18 Gadomski et al.,
oregonensis) (Columbia R. 2001; Gray and
populations, May -June) Dauble, 2001;
Roberge et al., 2002
NA Adult preference 21.7 Bartoo, 1972
("warmest
available")
Largescale 19 100% survival after 24 25.7 Black, 1953
Sucker hours, adult
(Catostomus 19 50% survival after 24 29.4
macrocheilus) hours, adult
19 0% survival after 24 32.2
hours, adult
Speckled Dace | 20 Initial loss of equilibrium | 32.4 £ 1.90 Castleberry and Cech,
(Rhinichthys 1993 cited in Beitinger
osculus) et al., 2000
25 Initial loss of equilibrium | 34.4 £ 0.4 Carveth et al., 2006
Final loss of equilibrium | 344 +0.4
Flaring opercula 37.0+01
Death 36.9 £0.3
30 Initial loss of equilibrium | 35.8 £ 0.6
NA Final loss of equilibrium | 36.9 £ 0.1
NA Flaring opercula 37.0+0.1
NA Death 36.9
NA Ultimate incipient upper | 33 (young fish | John, 1964
lethal temperature 32 (old fish)
Mountain NA Observed occurrence in | 10 - 28 Smith, 1966
Sucker the field
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Species Acclimation Endpoint Upper Source
Temperature thermal limit
(°C) (°C)
(Catostomus NA Spawning initiation 11-19 Snyder, 2011
platyrhynchus) (Truckee River, NV,
May 1- August 1)
20 Loss of equilibrium 324 -32.9 Schultz, 2011
22.5 Loss of equilibrium 32.5-33.2
25 Loss of equilibrium 33.6-34
NA Recommended Acute 28 NVDEP, 2016
Tolerance (MDMT)
Bridgelip Sucker | NA Peak spawning 8-13 Dauble, 1980 cited in
(Catostomus Roberge et al., 2002
columbianus) NA Optimal spawning 6-13 Roberge et al., 2002
NA Spawning observed 8-19 Murdoch et al., 2005

Standards Interpretation: Cool Water Species Criterion and Human Use
Allowance

In general, EPA’s national temperature criteria recommendations for fish consist of formulas to calculate a
protective weekly average temperature exposure is based on the optimal growth temperature and the upper
incipient lethal temperature (Table 2) (EPA, 1986). This yields an MWAT that must be converted to 7dAM to
align with DEQ’s temperature criteria metric (DEQ, 2008). Following EPA’s guidance for temperature standard
development for Pacific Northwest States, a constant lab exposure temperature corresponds to a 7DADM
temperatures of approximately +2°C (EPA, 2003).

Figure 2: Equations to calculate MWAT and 7dAM for Redside Shiner

(27.8 — 18)
MWAT =213 = 18+ [——5——]

Conversion from MWAT to 7dAM in Pacific Northwest,7dAM = MW AT + 2°

Source: EPA, 1986, EPA, 2003 & DEQ, 2008

Additionally, Oregon water quality standards have provisions for human use (OAR 340-041-0028(12)(b)). The
human use allowance (HUA) is an insignificant addition of heat (0.3°C) authorized in waters that exceed the
applicable temperature criteria. Following a temperature TMDL, or other cumulative effects analysis, wasteload
and load allocations will restrict all NPDES point sources and nonpoint sources to a cumulative increase of no
greater than 0.3°C (0.5°F) above the applicable biological criterion (DEQ, 2008).
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Malheur River

Water temperatures greater than a 7-day average maximum (7dAM) temperature of 23.2°C would reasonably
be expected to impair the cool water species present in the reach of the Malheur River from the confluence of
Namorf Dam to the mouth. Therefore, no more than a 0.3°C increase, the human use allowance, shall be
permitted when the water temperature is 23.2°C or greater. This is applicable year-round.

Willow Creek

Water temperatures greater than a 7-day average maximum (7dAM) temperature of 23.2°C would reasonably
be expected to impair the cool water species present in the reach of Willow Creek below Malheur Reservoir to
the confluence with the Malheur River. Therefore, no more than a 0.3°C increase, the human use allowance,
shall be permitted when the water temperature is 23.2°C or greater. This is applicable year-round.

Bully Creek

The same temperature criteria from the nearest downstream waterbody, the Malheur River, are applicable in
Bully Creek. Thus, water temperatures in Bully Creek that exceed a 7-day average maximum (7dAM)
temperature of 23.2°C would reasonably be expected to impair the cool water species present below its
confluence with the Malheur River. Therefore, no more than a 0.3°C increase, the human use allowance, shall
be permitted when the water temperature is 23.2°C or greater. This is applicable year-round.

Implementing the cool water species narrative criterion

Water quality programs implementing cool water species narrative criterion in the specified reaches will
reference the Temperature Narrative Translator Values as listed in Table 2 and in accordance with
implementation guidelines described in OAR-340-041-0028(12). Programs implementing this criterion include
water quality permitting, watershed management, and water quality assessment. DEQ will use current
assessment methodology to determine if the cool water species narrative criterion is not being attained for
purposes of CWA section 303(d) assessments.

Summary

Table 2: Summary of temperature targets implementing the cool water species narrative in the Malheur River
Basin.

Temperature

Narrative e
Reach Assessment Unit ID Translator Most.Temperature Sensitive

o Species

Value (°C

7dAM)
Malheur River | OR_SR_1705011702_05_103270 . . . ,
(NamorfDam | OR_SR_1705011704_05_102767 23.2 E:::;‘:S;hmer (Richardsonius
to mouth) OR_SR_1705011706_05_102745
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Willow Creek OR_SR 1705011904 05 102785 3.2 Redside Shiner (Richardsonius
OR_SR_1705011906_05_102769 ’ Balteatus)
Bully Creek OR SR 1705011803 05 102777 3.2 Redside Shiner (Richardsonius
(below dam) - - - - Balteatus)

DEQ's mission is to be a leader in restoring, maintaining and enhancing the quality of Oregon's air, land and water.



State of Oregon
[:J3+] Department of Environmental Quality

Memorandum

Citations

Bartoo, N.W. 1972. The vertical and horizontal distribution of northern squawfish, peamouth, yellow perch, and
adult sockeye salmon in Lake Washington. M.S. Thesis. University of Washington, Seattle, WA

Beitinger, T.L., Bennett, W.A. & McCauley, R.W. 2000. “Temperature tolerances of North American freshwater
fishes exposed to dynamic changes in temperature”. Environmental Biology of Fishes. 58: 237-275.

Black, E.C. 1953. “Upper lethal temperature of some British Columbia freshwater fishes”. Journal of the
Fisheries Board of Canada. 10(4):196-210.

Brazo, D.C., Liston, C.R., Anderson, R.C. Life History of the Longnose Dace, Rhinichthys cataractae, in the
Surge Zone of Eastern Lake Michigan Near Ludington, Michigan. Transactions of the American Fisheries
Society 107.4 (1978): 550-556.

Carveth, C.J., AM. Widmer, and S.A. Bonar. 2006. Comparison of upper thermal tolerances of native and
nonnative fish species in Arizona. Transactions of the American Fisheries Society 135(6):1433—1440.
Castleberry, D.T., Cech, J.J., 1993. “Critical thermal maxima and oxygen minima of five fishes from the Upper
Klamath Basin.” California Fish and Game 78(4):145-152.

DEQ (Oregon Department of Environmental Quality). 2008. Temperature Water Quality Standard
Implementation — A DEQ Internal Management Directive.

Dauble, D.D. 1980. Life history of the bridgelip sucker in the Central Columbia River. Trans. Am. Fish.Soc.
109: 92-98.

Edwards, E.A., Li, H., Schreck, C.B., Habitat Suitability Index Models: Longnose Dace. U.S. Dept. Int., Fish
Wildl. Serv. FWS/OBS-82/10.33. 13 pp.

Gadomski, D.M., Barfoot, C.A., Bayer, J.M., and Poe, T.P. 2001. “Early life history of the northern pikeminnow
in the lower Columbia River Basin.” Transactions of the American Fisheries Society. 130:250-262.

Gray, R.H. and Dauble, D.D. 2001. Some life history characteristics of cyprinids in the Hanford Reach, mid-
Columbia River. Northwest Science 75(2): 122-136.

Isaak, D., S. Wenger, E. Peterson, J. Ver Hoef, D. Nagel, C. Luce, S. Hostetler, J. Dunham, B. Roper, S.
Wollrab, G. Chandler, D. Horan, S. Parkes-Payne. 2017. The NorWeST summer stream temperature model
and scenarios for the western U.S.: A crowd-sourced database and new geospatial tools foster a user
community and predict broad climate warming of rivers and streams. Water Resources Research, 53: 9181-
9205. https://doi.org/10.1002/2017WR020969.

John, K.R. 1964. “Survival of fish in intermittent streams of the Chiricahua Mountains, Arizona”. Ecology. 45(1):
112-119.

DEQ's mission is to be a leader in restoring, maintaining and enhancing the quality of Oregon's air, land and water.


https://www.fs.usda.gov/treesearch/pubs/55586
https://www.fs.usda.gov/treesearch/pubs/55586
https://www.fs.usda.gov/treesearch/pubs/55586
https://doi.org/10.1002/2017WR020969.

State of Oregon
[:J3+] Department of Environmental Quality

Memorandum

Johnson, Rochelle C., Beauchamp, D.A., Olden, J.D. 2023. Bioenergetics model for the nonnative Redside
Shiner. Transactions of the American Fisheries Society, Volume 152, Issue 1, Pages 94-113.

Moodie, G. E. E. (1966). Some factors affecting the distribution and abundance of the chiselmouth
(Acrocheilus alutaceus) (T). Retrospective Theses and Dissertations, 1919-2007. University of British
Columbia. Retrieved November 28, 2023.

Mullen, D.M., and Burton T.M., Size-Related Habitat Use by Longnose Dace (Rhinichthys cataractae). The
American Midland Naturalist. Jan., 1995, Vol. 133, No. 1 (Jan., 1995), pp. 177-183. University of Notre Dame.
Murdoch, A.R., James, P.W., and Pearsons, T.N., Interactions between Rainbow Trout and Bridgelip Sucker
Spawning in a Small Washington Stream. Northwest Science. Vol. 79, Nos. 2&3, 2005.

NVDEP 2016. (Nevada Department of Environmental Protection). DRAFT Mountain Sucker (Catostomus
platyrhynchus) Thermal Tolerance Analyses — Juvenile and Adult, Summer.

ODFW (Oregon Department of Fish and Wildlife). 2023. Fish Life Stage Timing Tables, June 2023.

ODFW (Oregon Department of Fish and Wildlife). Personal communication, October 2025.

Peden, A.E. 1991. Status of the leopard dace, Rhinichthys falcatus, in Canada. Can. Field-Nat. 105(2): 179-
188.Porter M.S., Rosenfeld, J. and Parkinson, E.A. Predictive Models of Fish Species Distribution in the
Blackwater Drainage, British Columbia. North American Journal of Fisheries Management 20:349-359, 2000.

Roberge, M., J.M.B. Hume, C.K. Minns, and T. Slaney. 2002. Life history characteristics of freshwater fishes
occurring in British Columbia and the Yukon, with major emphasis on stream habitat characteristics. Can.
Manuscr. Rep. Fish. Aquat. Sci. 2611: xiv + 248 p.

Rosenfeld, Jordan. 2003. Update COSEWIC status report on the chiselmouth, Acrocheilus alutaceus, in
Canada. Committee on the Status of Endangered Wildlife in Canada (COSEWIC). Ottawa. 1-22 pp
Schultz, L.D. and K.N. Bertrand. 2011. An assessment of the lethal thermal maxima for mountain sucker.
Western North American Naturalist. 71(3), 404-411.

Smith, G.R. 1966. Distribution and evolution of the North American catostomid fishes of the subgenus
Pantosteus, genus Catostomus. Miscellaneous Publications, Museum of Zoology, University of Michigan, No.
129. Ann Arbor, MI.

U.S. EPA. (1986). Quality Criteria for Water. Washington, DC.

U.S. Environmental Protection Agency. 2003. EPA Region 10 Guidance for Pacific Northwest State and Tribal
Temperature Water Quality Standards. EPA 910-B-03-002. Region 10 Office of Water, Seattle, WA

DEQ's mission is to be a leader in restoring, maintaining and enhancing the quality of Oregon's air, land and water.



State of Oregon
[:J3+] Department of Environmental Quality

Memorandum

Wismer, D.A. and A.E. Christie. 1987. Temperature Relationships of Great Lakes Fishes: A Data Compilation.
Great Lakes Fish. Comm. Spec. Pub. 87-3. 165 p.

DEQ's mission is to be a leader in restoring, maintaining and enhancing the quality of Oregon's air, land and water.



	To: DEQ Water Quality Staff 
	From: Connie Dou, Water Quality Standards Program Manager
	Date: Jan. 22, 2026 
	Subject: Implementation of Cool Water Species Narrative Criterion for the Malheur River Basin
	Introduction
	This memorandum describes the Oregon Department of Environmental Quality’s interpretation and application of the cool water species narrative criterion for temperature in the Malheur River Basin. The cool water species narrative criterion at OAR 340-041-0028(9)(a) states that “No increase in temperature is allowed that would reasonably be expected to impair cool water species.” This criterion is applicable in the following reaches designated “cool water species” aquatic life use (OAR 340-041, Figure 180A): Malheur River (Namorf Dam to confluence with the Snake River); Bully Creek (Bully Creek Reservoir to confluence with the Malheur River); Willow Creek (Brogan Creek to confluence with the Malheur River). This interpretation is based on the native cool water species present in each reach and their thermal requirements. 
	Background
	The Malheur River (Namorf Dam to mouth), Bully Creek (Reservoir to mouth) and Willow Creek (Brogan to mouth) are the only waterbodies designated for cool water species use in the Malheur River Basin. The cool water species designation on the Malheur River applies from the mouth at the confluence with the Snake River to Namorf Dam (river mile 67). On Bully Creek, the designation applies from the mouth at the confluence with the Malheur River to the dam at Bully Creek Reservoir (river mile 14). On Willow Creek, the designation applies from the mouth at the confluence with the Malheur River to Brogan Creek (river mile 26.5). See Figure 1 for a map of the three waterbodies currently designated for cool water species fish and aquatic life use. 
	DEQ uses a stepwise approach to implement the narrative cool water species criterion (DEQ, 2008). DEQ bases its evaluations on the best available information and professional judgment. Pertinent information includes the species present and their thermal requirements. 
	DEQ followed the procedures outlined in the Temperature Water Quality Standard Implementation IMD to interpret the narrative provision of the cool water species criterion (DEQ, 2008, Section 3.12). DEQ’s analysis included the following steps:
	1. Evaluate applicability of criterion for trout
	a. DEQ considered if it would be reasonable to apply the Redband & Lahontan Cutthroat Trout criterion of 20 °C plus the human use allowance. This value would still support cool water species, which have higher tolerance of warmer temperatures than trout. 
	b. DEQ determined applying the Redband or Lahontan Cutthroat Trout criterion would not be reasonable because the areas designated for cool water species did not have Redband or Lahontan Cutthroat Trout present at any life stage. 
	c. In addition, the NorWeST stream temperature model shows temperatures exceed 20 degrees as an August mean temperature in the waterbodies designated for cool water species (Isaak et al., 2017). 
	2. Identify cool water species and thermal tolerances
	a. DEQ identified the cool water species present in the designated reaches and compiled available information on their thermal tolerance ranges.
	b. Then DEQ identified which of the cool water species has the most sensitive thermal tolerance range.
	3. Determine the narrative temperature translator
	a. DEQ determined the narrative temperature translator value by the thermal tolerance range of the most sensitive species using EPA recommended methods.  
	These steps are described in greater detail below. 
	Malheur River Basin cool water species evaluation
	Malheur River (Namorf Dam to Mouth) cool water species
	Willow Creek (Below Malheur Reservoir)
	Bully Creek (Below dam)

	DEQ reviewed the Oregon Department of Fish and Wildlife fish habitat distribution database and life stage timing tables (ODFW, 2023) and consulted with the ODFW district biologist about the fish species in the Malheur River basin. ODFW’s information shows that Redband Trout may be present along reaches within the Malheur River basin, however, not in the reaches that are currently designated for cool water species.  Of the three reaches designated for cool water species protection, only the Malheur River (Namorf Dam to Mouth) and Willow Creek (Below Malheur Reservoir) have native cool water species present. ODFW fish distribution maps do not show the presence of native cool water species in Bully Creek (Below dam). 
	DEQ review of ODFW fish habitat distribution database and life stage timing tables show that the following native cool water species are present in the Malheur River (Namorf Dam to Mouth):
	 Longnose Dace (Rhinichthys cataractae)
	 Chiselmouth (Acrocheilus alutaceus) (An EPA RIS “Representative Important Species” for Oregon)
	 Largescale Sucker (Catostomus macrocheilus) 
	 Northern Pikeminnow (Ptychocheilus oregonensis)
	 Redside Shiner (Richardsonius balteatus)
	 Leopard Dace (Rhinichthys falcatus)
	 Speckled Dace (Rhinichthys osculus)
	 Bridgelip Sucker (Catostomus columbianus)
	 Mountain Sucker (Catostomus platyrhynchus)
	Figure 1: Map of waterbodies designated for cool water species fish & aquatic life use in the Malheur River Basin (effective as of Oct. 2025).
	A review of available studies evaluating the temperature tolerance of the cool water species present in the Malheur River (Namorf Dam to Mouth) was completed to identify a target temperature to implement the cool water species narrative rule. We found temperature tolerance studies for all species except Bridgelip sucker and Mountain sucker. A summary of the studies follows. 
	Based on review of available studies, Redside shiner is the most temperature sensitive cool water species based on adult optimal growth occurring at 18 °C (Johnson et al., 2023). Longnose dace has been observed in temperatures up to 22.7 °C (Edwards et al., 1983), with a critical thermal maximum in laboratory studies of 31.4°C (Wismer et al., 1987). Chiselmouth exhibit an adult preference for temperatures greater than 20°C (Gray and Dauble, 2001) and are absent in temperatures below 20°C (Rosenfeld et al., 2003). 
	Spawning of Chiselmouth, Northern Pikeminnow, and Mountain sucker could occur between April and July, based on observations of spawning timing from the Columbia River, British Columbia, Montana, and Nevada. However, exact spawning timing for these species in the lower reach is unknown. These species initiate spawning when water temperatures exceed 12°C -18°C (Gadomski et al., 2001; Gray and Dauble, 2001; Montana FWP, 2023; Roberge et al., 2001; Roberge et al., 2002; and Snyder, 1983). DEQ could not identify documentation of lethal maximum temperatures for egg incubation for these species. Spawning in these species appears to be initiated as temperatures warm to a certain level, and the species may shift spawning to times when temperatures are favorable (Gadomski et al., 2001). Moodie found there was no survival of incubated Chiselmouth eggs unless temperatures were greater than 12°C (Moodie, 1966). Minimum, rather than maximum, thermal requirements may be the limiting factor for distribution of Chiselmouth (Rosenfeld, 2003).
	Carveth et al. (2006) reported four endpoint thermal maxima for Speckled dace collected from Arizona rivers. The lowest temperature of all the endpoints reported is the initial loss of equilibrium (ILOE) at 34.7°C (95% confidence interval of 0.4°C) for fishes acclimated to 25°C waters. Other reported endpoints are summarized in Table 1. 
	Beitinger et al. (2000) conducted a review and summarized the results of several temperature tolerances studies of multiple North American freshwater species. For Speckled dace, a study by Castleberry and Cech (1993) reported a loss of equilibrium at 32.4°C with a standard deviation of 1.90°C. The acclimation temperature was 20°C. John (1964) reported the ultimate incipient upper lethal temperature for Speckled dace is about 33°C for young fish and 32°C for older fish (Table 4-6). The fish were not acclimated for this study.
	Black (1953) identified the Largescale sucker as having a 100% survival after 24 hours at 25.7°C, a 50% survival at 29.4°C, and no survival at 32.2°C. Northern pikeminnow has a similar upper thermal tolerance, with 50% survival after 24 hours at 29.3°C. Leopard dace have a 50% survival at 28.3°C. Available data for the Mountain sucker shows an observed occurrence at 10-28°C (Smith, 1966) and a recommended acute tolerance (MDMT) of 28°C (NVDEP, 2016). Additional details on all species discussed are found in Table 1. 
	DEQ review of ODFW fish habitat distribution database and life stage timing tables show that the following native cool water species are present in Willow Creek (Below Malheur Reservoir):
	 Largescale Sucker (Catostomus macrocheilus) 
	 Bridgelip Sucker (Catostomus columbianus)
	 Speckled Dace (Rhinichthys osculus)
	 Redside Shiner (Richardsonius balteatus)
	Based on review of available research, Redside shiner is the most temperature sensitive cool water species based on adult optimal growth occurring at 18 °C (Johnson et al., 2023). The thermal tolerances of the remaining species (Largescale sucker, Bridgelip sucker, and Speckled dace) have been described in the preceding section. 
	Johnson et al. (2023) used a bioenergetic model for Redside shiner to determine that adult optimal growth occurred at 18°C. Laboratory growth experiments were conducted to corroborate model performance. Black (1953) reported the upper lethal temperature for Redside shiner as 27.6°C for 50% survival after 24 hours of exposure. Results of thermal tolerance studies for additional cool water species in Willow Creek are found in Table 1.
	ODFW fish distribution maps do not show the presence of native cool water species in Bully Creek (Below dam) because private property ownership adjacent to Bully Creek, restricts accessibility to conduct fish habitat surveys (ODFW, personal communication, 2025). However, similar composition of species as the downstream Malheur River can be expected in Bully Creek. Therefore, the applicable cool water criterion is 23.2°C. For downstream protection, this is the same applicable criterion of the nearest downstream waterbody, the Malheur River. 
	Table 1: Summary of Malheur River Basin cool water species thermal tolerance data
	Standards Interpretation: Cool Water Species Criterion and Human Use Allowance
	Malheur River
	Willow Creek
	Bully Creek

	In general, EPA’s national temperature criteria recommendations for fish consist of formulas to calculate a protective weekly average temperature exposure is based on the optimal growth temperature and the upper incipient lethal temperature (Table 2) (EPA, 1986). This yields an MWAT that must be converted to 7dAM to align with DEQ’s temperature criteria metric (DEQ, 2008).  Following EPA’s guidance for temperature standard development for Pacific Northwest States, a constant lab exposure temperature corresponds to a 7DADM temperatures of approximately +2°C (EPA, 2003).
	Figure 2: Equations to calculate MWAT and 7dAM for Redside Shiner
	Additionally, Oregon water quality standards have provisions for human use (OAR 340-041-0028(12)(b)). The human use allowance (HUA) is an insignificant addition of heat (0.3°C) authorized in waters that exceed the applicable temperature criteria. Following a temperature TMDL, or other cumulative effects analysis, wasteload and load allocations will restrict all NPDES point sources and nonpoint sources to a cumulative increase of no greater than 0.3°C (0.5°F) above the applicable biological criterion (DEQ, 2008).
	Water temperatures greater than a 7-day average maximum (7dAM) temperature of 23.2°C would reasonably be expected to impair the cool water species present in the reach of the Malheur River from the confluence of Namorf Dam to the mouth. Therefore, no more than a 0.3°C increase, the human use allowance, shall be permitted when the water temperature is 23.2°C or greater. This is applicable year-round. 
	Water temperatures greater than a 7-day average maximum (7dAM) temperature of 23.2°C would reasonably be expected to impair the cool water species present in the reach of Willow Creek below Malheur Reservoir to the confluence with the Malheur River. Therefore, no more than a 0.3°C increase, the human use allowance, shall be permitted when the water temperature is 23.2°C or greater. This is applicable year-round. 
	The same temperature criteria from the nearest downstream waterbody, the Malheur River, are applicable in Bully Creek. Thus, water temperatures in Bully Creek that exceed a 7-day average maximum (7dAM) temperature of 23.2°C would reasonably be expected to impair the cool water species present below its confluence with the Malheur River. Therefore, no more than a 0.3°C increase, the human use allowance, shall be permitted when the water temperature is 23.2°C or greater. This is applicable year-round.
	Implementing the cool water species narrative criterion
	Water quality programs implementing cool water species narrative criterion in the specified reaches will reference the Temperature Narrative Translator Values as listed in Table 2 and in accordance with implementation guidelines described in OAR-340-041-0028(12). Programs implementing this criterion include water quality permitting, watershed management, and water quality assessment. DEQ will use current assessment methodology to determine if the cool water species narrative criterion is not being attained for purposes of CWA section 303(d) assessments.
	Summary
	Table 2: Summary of temperature targets implementing the cool water species narrative in the Malheur River Basin.
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