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Re: 2006 Section 303(d) List Amendments 

Dear Chair Doduc, 

The California Forestry Association ("CFA") is a non-profit trade association whose members 
include forest landowners, professional resource managers, and producers of wood products and 
biomass energy throughout the state of California. Collectively, CFA members own approximately 
4 million acres in the state of California. 

CFA contends that the proposal by the State Water Resources Control Board ("State Board") to add 
certain waterbodies to the 2006 California section 303(d) list ("2006 List") as impaired for water 
temperature levels should not be adopted.' Moreover, CFA believes that the single temperature 
standard (14.80 c) used as a threshold throughout the North Coast Region is not scientifically' 
supportable, nor physically achievable, and it should be revised to reflect the geographic, 
topographic and latitudinal differences for each stream segment. There are many examples where 
this standard is unachievable, even in a natural setting that.has been unaltered by human activity. 
Unless the standard is revised, CFA members will bear unnecessary costs of compliance and 
resource management, as well as lost revenue resulting from unnecessary harvest restrictions 
imposed by the listings. The proposed 2006 List and the requirements that would flow from. listing 
are very important to CFA and its members. CFA requests your careful consideration of these 
comments. 

BACKGROUND 

In February 2003, the State Board adopted the 2002 Clean Water Act section 303(d) ("2002 List"); 
The 2002 List includes a number of North Coast waterbodies or segments listed as water quality 
limited solely due to elevated temperatures as a basis for its 2006 List proposal, the State Board is 
relying on the administrative record from the 2002 List.* CFA contends that the methodology used 

1 The Albion River, Noyo River, and Pudding Creek are recommended for listing based on the 14.8 degree Celsius 
standard. The Middle Fork of the Eel River, South Fork of the Eel River, Big River, and Ten Mile River are all 
recommended denial of delisting based on exceeding the 14.8 degree Celsius standard. The evaluation guideline is 
Sullivan et al. (2000). 
2 "In developing SWRCB staff recommendations it was assumed that: The 2002 Section 303(d) list (Appendix 1) would for 
the basis for the 2006 list submittal." See Staff Report, Volume 1, p. 3. "A list of data and information in the 
administrative record uked for development of the 2006 section 303(d) list is presented in the Appendix 2. Data and 
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A more recent study suggests that the high incidence of temperature exceedences in the West is due 
to criteria being applied in places or at times that temperatures are naturally warmer than the 
criteria.' (Attached). The suggested remedy is state water quality programs that use modeling 
tools to predict natural patterns of stream temperature to set achievable temperature criteria. The 
study also reveals that most water quality standards, as in the present case, fail to consider the 
temporal and spatial variability in water quality that occurs naturally in a watershed. At least part 
of the problem is that standards are set for what are judged to be optimal or preferred temperatures 
for cold-water fish without regard for what is possible. Experts in forested watersheds explain 
naturally warmer stream patterns on elevation, latitude, flow path, natural channel exposure to 
solar radiation and residence time of water in the channel. The study concludes that these well 
known patterns can and should be incorporated into regulations. 

The numeric standard is seriously flawed because it establishes a "one-size-fits-all" standard for all 
North Coast Region watercourses, regardless of significant variations in climate, soils, geology, and 
land uses within the region, and even within individual contiguous ownerships. The use of 
numeric targets simply cannot be met in all places at all times given the variability in watershed 
conditions and responses. More specifically, some of the targets may be unattainable, regardless of 
location and time. 

In effect, the State Board's establishment of a surrogate standard (14.8 degrees Celsius) for the 
narrative standard in the North Coast Basin Plan results in a change to the water quality standard 
itself without accountability of the public process required for doing so. Any process that replaces 
or redefines the existing water quality objectives is wholly inconsistent with the 303(d) listing 
process. The 303(d) process is not for the purpose of changing existing standards or setting new 
ones. Unless narrative water quality objectives are replaced with numeric standards through the 
proper process, narrative standards must be implemented on a case-by-case basis (where the 
translation of the narrative standard into specific regulatory requirements can be examined 
carefully for its nexus and proportion to the discharge.) The "one-size-fits-all" targets included in 
the 2002 List and the proposed 2006 List are wholly improper. 

11. THE STATE BOARD'S ACTION IS INCONSISTENT WITH STATE LAW AND 
PROVIDES NO ADEQUATE BASIS UNDER FEDERAL LAW. 

CFA believes the State Board is inappropriately adding new streams to the 303(d) list of water 
bodies as that are temperature impaired in reliance on a numerical temperature standard that was 
neither currently included in the North Coast Basin Plan nor properly adopted as a new or 
amended standard or translator methodology according to the process required by law. Because 
these deficiencies exist, we believe the numeric temperature standard relied upon by the State 
Board and the resulting 303(d) listings is fatally flawed. 

The State Board cannot, consistent with the Porter-Cologne Water Quality Control Act: "interpret" 
a narrative standard without a valid translator methodology adopted through a public process. 
Nevertheless, the State Board is proposing to do such by this action. Even if the State Board were 
justified in adopting a single numeric temperature standard for the entire North Coast region, it 

4 Use of Natural Temperature Patterns to Identify Achievable Stream Temperature Criteria for Forest Streams, Ice et a1 
(2004) 
5 California Water Code 5 13000, et seq. 
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could only do so properly by formal rulemaking to amend the Basin Plan, consistent with the 
Porter-Cologne Act, the Administrative Procedures Act and the California Environmental Quality 
Act, not by adopting additions to the 2002 or 2006 California section 303(d) list. Moreover, the State , 

Board failed to provide any basis to support the derivation of such a numeric standard from the 
Basin Plan's narrative statement, which remains in place today.6 

In setting a single stream temperature standard for all streams in the North Coast, the State Board is 
making at least two fundamental errors. First, the State Board is impermissibly misinterpreting or 
"translating" the first part of the North Coast Basin Plan's narrative temperature standard, which 
is: 

"The natural receiving water temperature of intrastate waters shall 
not be altered unless it can be demonstrated to the satisfaction of the 
Regional Water Board that such alteration in temperature does not 
adversely affect beneficial uses."7 

Rather than follow proper regulatory process to come up with a numeric standard consistent with 
the above narrative standard, the State Board arbitrarily utilized the numeric standard of 14.8 
degrees Celsius. Second, the State Board is totally ignoring the second half of the North Coast Basin 
Plan standard, which provides: 

"At no time or place shall the temperature of any COLD water be 
increased by more than 5°F above natural receiving water temperature. 
At no time or place shall the temperature of WARM intrastate waters 
be increased more than 5°F above natural receiving water temperature."s 

In concluding that certain waterbodies are temperature impaired, the State Board is ignoring the 
individual natural temperatures of those receiving waters; despite the fact that the Regional Board 
previously considered and rejected that approach. The 14.8 degrees' Celsius "standard" was neither 
articulated in the North Coast Basin Plan nor was it approved, to the best of CFA's knowledge, by 
the North Coast Board for use as a guideline. 

The State Board is improperly ignoring evidence that 14.8 degrees Celsius is not an appropriate 
measure of compliance with the existing standards. Even if more specific standards or nwneric 
translators are necessary and appropriate, they may not be adopted except pursuant to the 
appropriate regulatory process. Absent ari existing, duly adopted numerical standard, the State 
Board is abusing its discretion when it acts in excess of its authority in using such a standard by 
effecting a de facto amendment of the North Coast Basin Plan to adopt the numeric temperature 
standard, and the 303(d) listing of waterbodies that do not meet an improperly adopted standard. 

The State Board's Action is Inconsistent With State Law. 

CFA contends that any standard that does not consider the individual natural background 
temperatures of the receiving waters for each waterbody is fundamentally flawed and it should not 

6 The North Coast Basin Plan contains a narrative standard for temperature. See, section 3-3.00 to 3-4.00. 
7 North Coast Basin Plan at 3-3.00 to 3-4.00. 
8 Id. 
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be adopted. In any case, if a "translator" is used to bridge the gap between a narrative standard 
and a numeric standard, the translator must be adopted through the appropriate public process. 
Further, because the purpose of the 303(d) listing process is to determine when and under what 
circumstances waterbodies do not meet current water quality standards, any action taken to define 
the standard itself can not be taken as part of the 303(d) listing process. 
CFA objects to the State Board's continued effort to "interpret" narrative water quality objectives 
through numeric surrogates without first going through the Basin Plan amendment process, and at 
least one court has agreed that such an approach is unlawful.9 

In CFA1s view, the only situation where it is appropriate to develop a numeric surrogate for a 
narrative standard is on a site-specific basis. It is improper to adopt a "one-size-fits-all" numeric 
surrogate, because such an approach does not provide a sufficient bridge between the narrative 
requirement duly-adopted and included in the Basin Plan and the numeric limit, which must take 
account of site-specific conditions. 

In other words, neither the Regional ~ o a r d ' n ~ r  the State Board can rely on an arbitrary 
interpretation of the narrative standard for the entire Region. The Regional Board must explain, in 
a way that can be examined for nexus and proportion to actual discharges, how specific numeric 
limitations are derived for specific listed waters based upon their unique conditions. Therefore, the 
State Board continues to act arbitrary, and if it adopts the proposed listing of additional 
temperature impaired streams in the North Coast Region relying on a "one-size-fits-all" standard 
and ignores individual North Coast waterbodies. 

Finally, the State Board is proposing to list streams for elevated temperatures even though they are 
only impaired by nonpoint sources of pollution. The Clean Water Act only allows listing of waters 
that are impaired, at least in part, by point sources of pollution. Therefore, the adoption of this 
"one-size-fits-all" approach is an abuse of discretion violating the federal Administrative 
Procedures Act and federal Clean Water Act section 303(d) listing criteria.10 

111. RECOMMENDATION 

Setting and achievement of water quality goals for individual waterbodies should consider the 
unique set of physical and environmental characteristics that determine water temperatures for 
individual stream segments within a watershed. The water quality goals should recognize that the 
physical and environmental characteristics of the watershed could Severely limit the effectiveness 
of any proposed mitigation to improve water quality. Effective mitigation to improve water quality 

. should focus on sub-watersheds that currently have water temperatures outside the natural range 
of variability found within that specific watershed. 

CFA recommends that the State Board carefully review the scientific research contained in the 
record. We believe there is clear, compelling and substantial scientific evidence that the continued 
listing of and proposal to list additional forest streams of Northern California as temperature- 
impaired is unwarranted. 

9 See, City of Los Angeles/City of Burbank v. State Water Resources Control Board, Los Angeles Superior Court Nos. BS 
060 957, BS 060 960 (April 4,2001). 
10 See 5 U.S.C. 5 500 et seq.; 33 U.S.C. 5 303(d); 40 C.F.R. 5 130.7. 
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Included in the record for your consideration are the following documents: 
T.E. Lewis, D.W. Lamphear, D.R. McCanne, A.S. Webb, J.P. Kreiter, W.D. Conroy. Regional 
Assessment of Stream Temperatures Across Northern California t3 Their Relationship to Various 
Landscape-Level and Site-Specific Attributes. Humboldt State University Foundation: Forest 
Science Project, 2000. 
Andrea E. Tuttle, Mary D. Nichols, Gray Davis. Hillslope Monitoring Program . . . Monitoring 
Resultsfrom 1996 through 2001. Board of Forestry and Fire Protection, December 2002. 

The initial document sited above, Regional Assessment of Stream Temperatures Across Northern 
California and their Relationship to Various Landscape-Level and Site-Specific Attributes (Lewis et a1 2000) 
represents the state-of-the-art knowledge of forested stream temperatures of Northern California. 
The study represents continuously recorded stream and air temperature data from 1,090 individual 
sites with stream temperature records spanning nine years from 1990 to 1998. Significant 
conclusions of the study were: 

(1) Local ambient air temperatures greatly influence stream water temperatures by increasing 
(interior watersheds) or decreasing (coastal fog watersheds) water temperatures. 

(2) Stream water temperatures increase with increasing distance from watershed divide, 
increase as watershed drainage area increases and increase as stream gradient decreases. 

(3) Historical stream temperature data collected between 1950 and 1969 by the U.S. Geological 
Survey gauging stations found an observed decrease in recent stream temperatures from 
levels seen in the 1950's and 1960's. 

(4) Historical stream temperatures throughout Northern California regularly exceeded 20" C in 
the 1950's and 1960's. 

(5) Empirical modeling to predict stream water temperatures found that regional air 
temperature, watershed size, distance to watershed divide were essential data along with 
solar radiation exposure (canopy closure) to predict stream water temperatures. 

In summary, the study found that a single stream temperature standard is difficult and 
inappropriate to apply across a broad region such as Northern California. Each stream differs 
markedly in size, watershed area, distance from watershed divide, elevation, climatic conditions 
and aspect. These physical factors directly or indirectly influence water temperatures regardless of 
any forest management that occurs adjacent to stream protection zones. The adoption of a single 
stream temperature standard for all streams within Northern Califomia is contrary to the results of 
this study and our current knowledge of Northern California ecosystems. Moreocer, historical 
temperature data indicate that the proposed standard for impairment would be unachievable in 
nearly every stream across the entire range of analysis, regardless of the natural quality of riparian 
conditions related to stream temperature. 

The Hillslope Monitoring Program Resultsfrom 1996-2001 report summarizes the results of six years of 
implementation and effectiveness monitoring of California's forest practices. This report is based 
upon a statistically valid stratified random sample of 300 timber harvest plans and non-industrial 
timber management plans. The study states "[rlesults to date show that implementation rates of 
the Forest Practice Rules related to water quality are high . . . Overall implementation ratings were 
greater than 90 percent for landings and for road, skid trail, and watercourse protection zone 
transects." 

Actual field data reveal that post operation41 canopy closure for Class I (fish bearing) and Class I1 
(non-fish bearing) streams in the Coast Region were 82.8 percent and 79.9 percent, respectively. 
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These canopy levels provide, in effect, full and complete shade cover for North Coast forest 
streams. Furthermore, such canopy closure levels virtually eliminate any potential impacts from 
management activities on stream temperature. It also demonstrates an important aspect of the 
forest practice protection measures; that being site-specific mitigations. While minimum vertical 
canopy closure requirements are 50 percent, the average canopy closure across the entire Coast 
District exceeded 80 percent over a six-year period. 
Clearly, from these site-specific studies, the direct natural relationship between ambient 
temperature and stream temperature cannot be overstated. Also, the natural gradient of increasing 
temperature from headwaters to lower reaches is confirmed. This consideration is important 
because these discrete zones with different temperature regimes further negate the concept of 
applying a single temperature standard to all conditions and stream segments associated with an 
individual waterbody. Likewise, the quality of stream protection zones and the overwhelmingly 
dense shade canopy they provide is indisputable, all but eliminating any direct causal relationship 
between streamside vegetation management and water temperature. The scientific conclusion is 
that natural riparian and climatic conditions have the only significant direct causal relationship to 
stream temperatures, not human impacts. Furthermore, the proposed threshold temperature is 
unachievable as a "not to exceed" standard, and inappropriate for use in this region. 

Meeting general statewide criteria will result in prohibitively expensive controls that povide little 
or no improvement in terms of beneficial use. Before deciding to list a particular waterbody, 
analysis should focus on demonstrating that naturally occurring pollution, physical and hydrologic 
conditions, irreversible modifications, and widespread economic or social impacts prevent 
attainment of the designated use. 

There is a need to refine standards. The lack of progress in refining standards is likely the result of 
a combination of factors: a focus on technology-based rather than water quality-based 
requirements; lack of resources at the regulatory agencies; unbalanced public participation; and the 
mistaken perception that any revision will result in diminished water quality. 

CFA recommends that the State Board consider an approach for adopting temperature standards 
that is similar to those recently adopted for Oregon and approved by U.S. EPA. (Attached). The 
new standards are the result of extensive public review and consultation with the U.S. Fish and 
Wildlife Service, National Marine Fisheries Service, Pacific Northwest tribal governments and the 
Oregon Department of Fish and Wildlife. The standards provide a state of the art tool for local 
communities and watersheds. They are firmly ground in sound science, easy to understand, and 
continue the protection and recovery of the state's endangered salmon and trout species. A 
significant feature of the new water quality temperature standards is the ability to work with 
comprehensive watershed maps that identify individual temperature requirements for each 
waterbody in the state. Factors for consideration in setting individual timperature standards 
include spawning use, habitat use, rearing and migration use, migration corridors, natural seasonal 
thermal patterns, downstream waterbody temperatures, seasons and air temperatures. 

IV. CLOSING 

CFA requests that the waterbodies being proposed for listing as temperature impaired in the North 
Coast Region based on the 14.8 degree Celsius "standard" be removed from consideration. 
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If the State Board lists these streams, CFA and its members will suffer increased regulatory burden, 
amplification of water board involvement and oversight of CFA members' activities with no 
demonstrable possibility for improvement, or need for improvement, in water quality conditions. 
CFA anticipates increased expenses relating to additional conditions that could be imposed to 

% Timber Harvesting Plans and waste discharge permits without demonstration of the possibility for 
water quality improvement or the need for such improvement. 

Through cooperative efforts, CFA and its members seek to ensure that existing watershed 
protection is adequate to achieve habitat conditions that can sustain healthy populations of 
salmonid species, and protect the aquatic and riparian resources throughout California. 

We look forward to developing water quality objectives on an individual watershed basis that are 
scientifically sound, protective of appropriate uses and realistic in terms of attainment. With these 
important objectives in place, real, sustainable progress can be expected in developing and 
implementing protection and restoration plans to meet those goals. 

Sincerely, 

Michele Dias 
Vice President, Legal and Environmental Affairs 

Electronic Attachments: 
Use of Natural Temperature Patterns to Identify Achievable Stream Temperature Criteria for Forest 
Streams, Ice et al. (2004) 
EPA Approves Oregon Water Quality Standards, State of Oregon Department of Environmental ' 
Quality, (2004) 
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ABSTRACT: Almost W o  of the streams listed on the EPA's nationwide &abase as water-quality impaired for 
. temP&ature are in the Northwest. historic records, monitoring of streams in federal wilderness areas in Oregon, and 

available data for least-impaired streams in Oregon, Washington, and Idaho show that many of these streams cannot 
achieve state tempemhrre criteria. Forest management often i s  cited as a cause for increased stream temperature 
above state s&&. The erpectation,that all forested stream should be below state targets has led to unnecessary 
lish'ng of streams as impaired, wasting limited watershed potection resources. State water-quality programs should 
base water temperature criteria on natural patterns of stream tempemme and on factors that have biological 
relevance to beneficid uses. West. J. Appl For. 19(4):252-259. 

Key Words: Fish habitat; forest practices, least-impaired streams, temperature, water quality. 

W a t e r  temperature is one of the most important factors 
affecting habitat quality for fish and is an important bench- 
mark used to assess the effectiveness of forest practice rules. 
Water temperature influences fish in three important ways: . 
by directly controlling physiological rates; by affecting in- 
terspecies competition and'fish pathogens; and by determin- 
ing biochemical rates and gas solubilities in the water en- 
vironment (Lantz 1971). Like many environmental param- 
eters, stream temperatures vary in time and space, which 
complicates development and use of numeric criteria in 
water-quality standards. Historic records in the Pacific 
~orthwest, monitoring of streams in federal wilderness ar- 
eas in Oregon, and available data for least-impaired streams 
in Oregon, Washington, and Idaho indicate that many of 
these streams cannot achieve state temperature criteria. 

State water-quality .standards, including those for tem- 
perature, are deigned to restore or protect water quality and 
fish habitat. Under 9303 ,of the federal Clean Water Act 
(CWA), 'states are required tb establish and periodically 
review water-quality standards. The US Environmental Pro- 
tection Agency (EPA) has oversight and must'approve these 
standards. Water-quality standards include designated ben- 
eficial uses of the water, numeric or narrative water-quality 
criteria, and anti-degradation provisions to avoid lowering 

water quality. The criteria for water temperature have be- 
come especially important in recent years with listings of 
numerous runs of cold-water-loving salmon and trout as 
threatened and endangered and with increased use of Total 
Maximum Daily Load (TMDL) assessments under $319 of 
the CWA. Waters not achieving water-quality criteria often 
are presumed to be impaired and not protecting beneficial 
uses. A survey of the EPA's database for waterbodies listed 
as water-quality limited (updated in 2002) found that 86% 
of the listings nationwide for temperature occur in the 
northwestern states of Oregon (48%), Washington (23%), 
and Idaho (14%). The importance of stream-temperature 
criteria in this region is highlighted by EPA Region X 
attempts to draft guidance for states and tribes on ap- 
proaches to setting temperature criteriai (US EPA, 
www.epa.gov/rl0earth/water.htm, Nov. 28, 2000. Water- 
quality criteria become benchmarks to assess the condition 
of streams and the performance of water-quality protection 
programs, including the Forest Practices Acts of this region. 
In this article, we suggest that the high incidence of tem- 
perature exceedences in the Northwest is due to criteria 
being applied in places or at times that temperatures are 
naturally warmer than the criteria. To remedy this, we 
believe that state water-quality programs should use mod- 
eling tools to'predict natural patterns of stream tenilierature 

Nme: George Ice can be reached at (541) 752-8801; Fax: (541) 
7sz8sw: GIEBwac-nuui.orn Coprrir 2004 to Set achievable temperature criteria (see discussion on 
Society of American Forest?. identifying natural stream patterns). 

252 WJAF lQ(4) 2004 . - 



State Water-Quality Criteria for 
Temperature 

Under the CWA, states are required to develop water- 
quality standards to protect beneficial uses, with the EPA 
providing oversight to these standards. Yet, even decades 
ago, some warned that water-quality standards were diffi- 
cult to apply to nonpoint sources. Harper (1987) observed 
that "standards were developed primarily to address point 
source types of pollutants and. . . existing standards in most 
States do not adequately reflect natural background condi- 
tions, nor do they address natural variability." Most water- 
quality standards fail to consider the temporal and spatial 
variability in water quality that occurs naturally in a 
watershed. 

Water temperature probably seems one of the easiest 
parameters for which to develop an appropriate water-qual- 
ity standard. Low-cost temperature-recording devices allow 
widespread deployment of monitoring instruments. Heat- 
load models are available to predict stream temperatures at 
the reach and watershed scales, as well as their response to 
management (Brown 1969, Theurer et al. 1984, Beschta and 
Weatherred 1984, Boyd 1996, HDR Engineering 2002). 
Research on the temperature requirements of many fish 
species is available (Brett 1952, Bjornn and Reiser 1991, 
Selong et al. 2001). Best management practices (BMP) such 
as the use of streamside management zones to maintain 
shade are available (Ice et al. 1994); yet, we find the Pacific 
Northwest embroiled in a debate about appropriate stan- 
dards, and many of the streams in the region listed as 
impaired due to excess temperature. At least part of the 
problem is that standards were set for what were judged to 
be optimal or preferred temperatures for cold-water fish, 
including trout and salmon, without regard for what is 
possible. 

Each of the three northwest states described here has 
similar but unique water-quality standards. 

Oregon 
In Oregon, three criteria are especially important for 

forest managers and landowners. There is a general 64" F 
criterion for basins where salmonid rearing is a.designated 

,,beneficial use. There is a 55" F criterion ". . . in waters and 
periods of the year determined by the Department to support 
native salmon spawning, egg incubation, and fry emergence 
from 'the egg and from the gravels in a basin.. ."; the 
Oregon Department of Environmental Quality relies on the 
Oregon Department of Fish and Wildlife to identify reaches 
and times of salmon spawning, egg incubation, and' emer- 
gence. Finally, there is a 50' F criterion for waters with 
native Oregon bull trout. Each of these criteria is based on 
the annual maxjmum of the 7-day moving mean of the daily 
maximum stream temperatures.(hereafter 7-day maximum). 
No measurable increase in surface water temperature is 
allowed if these criteria are being exceeded. Also, no mea- 
surable increase is allowed where the Oregon Department of 
Environmental Quality.-has detennined there to be ecologi- 
cally sigmcant cbld-water refugia or the presence of fed- 
erally listed threatened and endangered species (if increases 

in water temperature would impair "the biological integrity" 
of the threatened and endangered population). 

Oregon water-quality regulations recognize that ex- 
ceedances of these three criteria (64.55, and 50" F) are not 
automatically water-quality standards violations. When nat- 
ural conditions cause the water temperatures to exceed the 
numeric criteria, the natural temperature becomes the nu- 
meric standard. In addition, the criteria can be exceeded 
under extreme climatic conditions. These are defined as 
7410 low flow (lowest 7-day consecutive average flows 
with a 10-year recurrence interval) or 7-day average maxi- 
mum air temperatures above the 90th percentile. 

Idaho 
In Idaho, most forest streams fall under a cold-water 

aquatic life (CWAL) category. The water temperature cri- 
teria for these streams is 71.6" F for an instantaneous max- 
imum and 66.2" F for a maximum daily average. A subset 
of these cold-water streams (mostly larger streams) also are 
protected for salmonid spawning. The criteria for these 
streams is 55.4" F instantaneous maximum or a maximum 
average for the day of 48.2" F, when and where spawning 
occurs. There are additional criteria for seasonal cold- and 
warm-water fisheries, but only a few streams are classified 
as such. Natural background conditions are addressed under 
provisions that waters are not to vary from the criteria due 
to human activities. All the criteria are relaxed 'during ex- 
ceptionally hot weather conditions, when the air tempera- 
ture exceeds the 90th percentile for the maximum weekly 
average air temperature. When natural background condi- 
tions exceed temperature criteria, a 0.5" F increase due to 
human activity is allowed. 

Washington 
The surface water-quality standards in Washington re- 

cently have been revised significantly. The older standards 
(used for the 2002 4303D list) were structured around five 
classes of water (AA, A, B, C, and Lake), with designated 
uses assigned to each. Class AA (extraordinary) waters were 
regarded as of the highest quality and were assigned a 1-day 
maximum temperature criterion of 60.8" F. The criteria for 
Class A (excellent), B (good), and C (fair) waters were 64.4, 
69.8, and 7 1.6" F, respectively. The water-quality standard 
for lakes was no measurable change from background. Class 
AA and A waters represented the majority of forested 
streams in the state, and salmonid fishes were the chief 
beneficial use. Class B and C waters usually ihcluded larger 
mainsterns. Where temperatures from least-disturbed drain- 

\ 
ages exceeded the numeric criteria, these "natural" temper- 
atures prevailed as the local standard. An incremental in- 
crease of 0.5" F was allowed for human warming of these 
naturally wann waters. Where streams were colder than the 
criteria, an incremental increase of up to 5.0" F was al- 
lowed, provided the thresholds were not exceeded. There 
was no provision for unusually warm climatic conditions. 

Washington's new standards are structured to better rec- 
ognize natural patterns of stream temperatures. The class- 
based system is now a use-based system, organized by the 
temperature requirements of different species and life stages 
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of salmonid fishes. The new criteria are based on the 7-day ' 

maxium. The coldest' criterion, 53.6' F, was designed to 
protect spawning and juvenile rearing of native char 
(Salvelinus spp.). Pacific salmon and trout (Oncorhynchus 
spp.) are assigned a 60.8" F criterion for the spawning and 
rearing life stages in core areas. A 63.5" F criterion is used 
for noncore rearing and migration, Separate criteria for the 
spawning life stages of salmon, trout, and char are assigned 
when the rearing criteria are not m y  protective. Nonan- 
adromous interior redband trout are protected with an 
64.4' F criterion. Warm water species are protected with a 
68' F criterion (typically not streams in forested bas&). 
Because different fish speciesand Life stages are adapted to 
natural thermal regimes, application of these temperature 
criteria to times and locations where these beneficial uses 
occur has the inherent benefit of fitting criteria 6 where 
they are more,likely to be attainable. 

Washingtofi's new standards incorporate other features 
to address natural variability of temperatures in forested 
streams. The criteria were set at the upper end of the range 
of temperatures 'thought to represent full protection, and 
they are expected to be met only 9 out of every 10 years on 
average. Provisions for temperatures that naturally exceed 
the numeric criteria arid for incremental warming from 
human disturbances are the same as in the older standards. 

Despitedowances for warm weather and other natural 
conditions in the water-quality standards described, the 
number of waterbodies listed in Oregon. Idaho, and Wash- 
ington as water quality limited due to temperature (unless 
the source of runoff is clearly from a reference watershed 
without any management impacts) implies that human ac- 
tivities are contributing widely to temperature problems 
(Paik and Boyd 1998, Whiley and Cleland 2003; see also 
USDA and US Department of the Interior Bureau of Land 
Management, www .icbemp.gov, Aug. 4, 2003). -To, deter- 
mine if this accurately portrays human influences on ther- 
mal regimes of surface waters, particularly in forested en- 
vironments, it is important to understand just what types of 
patterns in stream temperatures we can expect. 

Temperature Patterns in Unmanaged and 
Least-Impaired Forested Streams 

There is historical evidence that some northwest streams 
experienced periodic high temperatures even' before exten- 

Table 1. Single value temperatures reported by 
grude (2003). 

sive development of the region. Spangrude (2003), in an 
. '  article published in the Columbia Bulletin, summarized the 

findings of some key surveys of stream temperatures prior 
to 1900, including monitoring by Gilbert and Everrnann 
(1895) and Stone (1878). spangrude states that the Gilbert 
and Evermam report includes single-value water tempera- 
tures measured at discrete .locations along various rivers and 

I 
waterbodies (Table 1). 

Measurements by Gilbert and Evermann (1895) for the . . 
Clearwater River in Lewiston, ID, are particularly interest- 
ing. Temperature measurements in the morning (10:OO am) 

' were 63.5"F. while by 4:00 .pm the temperature was 
83.5' F, a remarkable 20' F increase in just 6 h. If these data 
are valid. they could only occur with very low flows and 
exposed stream reaches, conditions that could have pre- 
.ceded construction of Dworshak Dam. . 

Spangrude reported that' Stone (1878) found that water 
temperatures for the Columbia River at Clifton, OR, ex- 
ceeded 68" F from Jul. 17,' 1875 to the middle of Aug. of . 

that year. While these data are scattered and some only 
represent data for a single day, thej indicate that stream 
temperatures were probably at or above the water-quality 
standards currently set for the northwestern states. 

Reference or least-impaired watersheds have long been 
used to identify expected watershed conditions and water 
quality @issmeyer 1994). Data from monitoring and re- 
se'arch efforts using control and reference forest watersheds . . 

are presented below. In addition, during the summer of 2001 
we deployed VEiMCO 8-bit temperahue probeldata loggers 
in a number of streams within or immediately downstream 
from federal wiIder'ness areas. The 2001 water year repre- 
sented a period of very low flows. Duncan (2002) reported 
'that summer as 'the second worst drought on record in 
Oregon. Based on a review of gaging station records for 
Oregon, some streams approached the 7410 low flow in 
2001, although the lowest flows appear to have'occurred in 
early autumn after peak stream temperahre days. Data were 
collected at 10-minute intervals and probe performance was 

, . 
verified prior to deployment using protocol prescribed by 
the Oregon Salmon Plan (www.oregon-plan.org/cdroml 
monguide2001,pdf, Oct. 6, 2003). The following is' a sum- 
mary of site conditions and results from this monitoring and 
other relevant data. 

Gllbert and Everrnann (1895) for 1891 from Span- 

- 

Location Date ~emwratuk (OF) 

Yakima River at North Yakima, WA 
Yakima River near Prosaer, WA 
.Walls Walla River near WaIlula, WA 

. Palouse River near Collax, WA . 
Pntaha River (Creek) near Starbuck, WA 
Ross Fork of the Snake River, near Pocatello, ID 
Portneuf River near Pocatello, ID 
Boise River near Caldwell, ID 
Cleanvater River near Lewiston, IL) 
Columbia River near Kettle Falls, ID 
Coeur d'Alene Lake, ID, near the outlet 
Umatilla River near Pendleton. OR 

Aug. 23 ' 

Aug. 24 
Aug. 23 
Aug. 17 
Aug. 14 
Aug. 4 
Aug. 2 
Aug. 8 
Adg. 15 
Aug. 16 
4ug:21 

. Aug. 12 
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Boulder Creek, OR 
In the summer of 2001, a set of three recording temper- 

ature probes were placed in Boulder Creek in the Oregon 
Cascades east of Roseburg. The monitoring sites were all 
within the Boulder Creek Wilderness Area, and flow in 
Boulder Creek above the monitoring sites is entirely within 
the Wilderness Area. Boulder Creek drains 31 mi2. Based 
on only 3 years of continuous discharge monitoring and 
some spot discharge measurements, the average annual flow 
for Boulder Creek is just over 70 cfs with a minimum flow 
measured of 3.0 cfs (Holaday 1992). Less than 5% of the 
watershed has been harvested, with most of the harvest in 
the headwaters (Holaday 1992). Holaday reported that the 
watershed is in the western hemlock zone. The uppermost 
site experienced a maximum temperature of just under 
70" F and a 7-day maximum of 69.3"F. The maximum 
7-day moving mean of the MINIMUM daily water temper- 
atures was 65" F. The lower sites had slightly higher tem- 
peratures (maximum of 71" F, 7-day maximum of 70.6" F). 
  his is warmer than reported by Holaday for 1992, but may 
reflect the unusually low flow year of 2001. All these sites 
would fail Oregon's temperature criteria. 

City Creek, OR 
Holaday (1992) looked at the level of forest management 

in tributaries to Steamboat Creek, a tributary of the Umpqua 
River, OR. City Creek, which is located in the upper reaches 
of the Steamboat Creek Basin, had only 6.7% of the water- 
shed harvested between 1955 and 1990. None of the harvest 
was adjacent to streams. City Creek is a small stream 
draining a basin of 160 ac with an average discharge in July 
and Aug. (1969-1990) of 2.5 cfs. Still, maximum temper- 
atures July 27, 1969 and 1990, were 67 and 64" F, respec- 
tively (1-day monitoring results rather than 7-day maxi- 
mum). These temperatures, if experienced for 7 consecutive 
days, would exceed the criterion for Oregon (64" F). 

Drift Creek, OR 
Drift Creek flows though ,the drift Creek wilderness 

area near '~idewater in coastal Oregon. The Drift Creek 
Wilderness contains one of the largest stands of old-growth 
forest in the Coast Range, providing a lush forest environ- 
ment. Drift Creek drains both managed and unmanaged 
forest land. By the time Drift Creek enters the 5,800-ac 
Wilderness, it is already draining several square miles of 
watershed. During the summer, the 20-ft wide creek is 
wadeable. In the summer of 2001, two probes were de- 
ployed at the southwest (downstream) corner of the Wilder- 
ness. Both monitoring sites were located withih the Wilder- 
ness several miles below where Drift Creek enters it. The 

' ' lowest site had a maximum temperature of 70" F and a 
7-day maximum of 66.7" F. The second site, located up- 
stream, experienced a maximum of 67" F and'a 7-day max- 
imum of 65.5" F. These temperatures exceed the criteria for 
Oregon. 

Mule Creek, OR 
Mule Creek, a tributary to the Rogue River, 'flows 

through Forest Service and Bureau of Land Management- 
managed forest land and wilderness. Three probes were 

deployed above Tucker Flat Campground within the Wild 
Rogue Wilderness. Flow at this site has either originated 
within or been flowing through the Wilderness for several 
miles. The watershed draining to this location is about 40 
mi2, and the creek is 20 ft wide with areas of exposed 
bedrock. Vegetation is dense along the channel near the 
monitoring sites. Maximum temperatures measured were 
67, 67, and 68.5" F. Seven-day maximum temperatures for 
the three probes were 66.5, 66.3, and 68.1" F. The higher 
temperatures were recorded in a backwater pool, while the 
other probes were in glides downstream from riffles. None 
of these sites would have achieved the criteria for Oregon. 

Lochsa River and Tributaries, ID 
HDR Engineering (2002) recently prepared .a report for 

the Idaho Department of Environmental Quality assessing 
water temperatures in the Lochsa River and selected tribu- 
taries. This involved calibration of the Stream Network 
Temperature Model (SNTEMP) (Theurer et al. 1984) with . . 
existing stream temperature data and interpretation of po- 
tential and existing canopy cover. The Lochsa River is one 
of two branches. that join to form the Middle Fork of the 
Clearwater River. The Lochsa flows 70 river miles to the 
junction with the Middle Fork through forests and canyons 
and drains an area of around 1,500 mi2. During snowmelt 
runoff, flows at the mouth of the Lochsa River can be 
several thousand cfs, but flows &e far lower during critical 
water temperature periods. The report concluded that the 
Lochsa cannot now, nor is it likely that it ever will, achieve 
the state cold-water biota (CWB) criteria of 71.6" F instan- 
taneous maximum and 66.2" F daily average maximum (for 
90th ~jercentile air temperature day). Temperature reduc- 
tions appear to be possible with increased shade along the 
Lochsa, but the model indicates that neither increased shade 
nor reduced tributary temperatures are likely to reduce 
stream temperatures enough to meet the CWB criteria. 
Regarding the role of tributaries, the report states that ". . . 
many of the tributaries to the Lochsa River drain wilderness 
areas or unmanaged watersheds, and an 114.4' FJ 8" C de- 
crease in water temperature [necessary to achieve; CWB 
criteria in the Lochsa River] is likely not physically possible 
in these'areas." In fact, the measured stream temperature for 
Boulder Creek, a tributary to the Lochsa that drains a 
wilderness area of about 50 mi2, is itself above the CWB 
criteria. After reviewing the factors causing reduced canopy 
cover the report finds that ". . . between 75% and 97% of the 
differences in water temperature between the existing and 
full potential canopy cover conditions in the Lochsa River 
basin is due to natural disturbances." 

. . 
Olympic Peninsula Small Streams, WA 

Black (2001) measured summer temperatures for head- 
water streams in the Olympic Peninsula, WA. These 
nonfish-bearing headwater streams were 5 2  ft wide. She 
found that streams with diffuse marshy sources tended to be 
warmer than streams with concentrated sources (springs). 
Black concluded that "a majority of sources and streams in 
this study do not comply with current or proposed standards 
'for mean weekly maximum temperature (MWMT). This is 

u 
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true for streams in unlogged as well as logged units." No 
streams or sources exceeded 68' F, but streams with marsh 
sources regularly had water temperatures exceeding 61" F. 

USGS Western Oregon Small Reference Stream 
Temperature Project 

Because of concerns about stream temperature impacts 
on cold-water fisheries arid the proliferation of TMDL as- 
sessments in Oregon, the US Geological Survey (USGS) 
initiated a project to estimate ". . . physically achievable 
water temperatures that reflect 'natural' or undisturbed con- 
ditions. . ."; (Risley and Roehl2002). Data for 148 sites on 
first-. second-, and third-order streams in western Oregon 
are being used to develop neural network models of esti- 
mated "natural" water temperatures for small, streams. Data 
for about half of these streams are available on the World 
Wide Web, and we analyzed the data to determine compli- 
ance with Oregon water-quality standards. About one-third 
of the 73 sites tested exceeded the-64" F general tempera- 
ture standard for salmonid. streams in Oregon. itisley 
(USGS, July 30, 2002) noted- that some of these streams 
have experienced some management, but they reflect the 
best reference streams available. 

Table 2 summarizes the results from.monitoring of ref- 
erence streams in Oregon, Washington, and Idaho. for 7-day 
maximum stream temperatures (City Creek is not included). 
This shows that some least-impacted streams exceeded the, 
applicable state water temperature criteria. 

'These data are not a random sample. Streams where 
VEMCO probes were deployed in 2001 were expected to be . 
warm. Data from other studies were selected because they 
display naturally high temperatures. Still, this indicates that 
we have an intuitive understanding of where we can expect 
warm stream temperatures. 

Are Current Temperature Standards 
Achievable for Forest Streams? 

No one who has experience with.forested watersheds is 
surprised that. some streams are naturally warmer than oth- 
ers. Watershed specialists are beginning' to explain these 
patterns based on elevation, latitude, flow path (short path- 
way to return flow or delayed, deep groundwater source), 
natural channel exposure to solar radiation, and residence 
time of water in the channel. These patterns are well known 
and can be incorporated into regulations. For example, the 
Washington Forest Practices Board (WPPB) adopted forest 
practice rules that require greater shade on low elevation 
streams than on high elevation streams because higher. ele- 

vation streams tended to be cooler initially (Washington 
Forest Practices Board 1997). In Montana, Isaak and Hubert 
(2001) found a similar relationship. They explained 82% of 
variations in maximum stream temperatures for 26 sites on 
second- to fourth-order streams using elevation, canopy, 
and grazing intensity. 

Geology also plays an important role in moderating 
stream temperatures. Research by Grant and Tague (as 
summarized by Duncan 2002) has shown a significant in- 
fluence of geology on stream temperatures in the Oregon 
Cascades. These streams spanned a wide range of sizes, 
hom headwaters to large rivers. Groundwater inputs in the 
High Cascades geologic region are characterized by strong 
springs or "gushers." Flows tend to be relatively "steady," 
allowing development of near-channel vegetation. Higher 
flows and shade lead to lower stream temperatures in the 
summer. In contrast, Western or Middle Cascades geology 
has shallow subsurface runoff and a dense stream network 
that creates flashy runoff. Stream temperatures are charac- 
teristically higher in rhis region. 

An exhaustive compilation of regional stream tempera- 
ture data across northern California found that a single 
stream temperature pattern is difficult to apply across a 
broad region because of variations in stream size, drainage 
area, geographical location, prevailing climatic conditions, 
stream orientation, natural riparian vegetation diversity, and 
other factors (Lewis et al. 2000). Based on thk extensive 
data set and reviews of past research, they concluded that air 
temperature affects stream temperature and stream water 
temperatures tend to increase with distance from the water- 
shed divide. Given these patterns, lower-elevation streams 
located far from their headwaters were expected to be 
warmer than higher-elevation, headwater streams in the 
region. However, Lewis et ~ l .  (2000) pointed out the im- 
portance of understanding local climatic influences. In 
northern California, the coastal fog belt can result in low- 
er-elevation, higher-order streams actually experiencing 
cooler maximum temperatures t h y  the headwater tributary 
streams outside the fog belt. 

In British Columbia, Mellina et al. (2002) found that 
streams with their headwaters in small lakes or swamps 
tended to cool as they flowed downstream. In contrast, 
headwater streams without these features warmed as they 
flowed downstream regardless of whether streamside timber 
harvesting had taken place. 

Disturbance history can include not only forest manage- 
ment but also natural disturbances such as debris torrents, 

Table 2. ' Stream temperatures for wilderness and leaeimpaired streams in the Pacific Northwest. 
Seven-day maximum stream temperatures (OF), unless otherwise indicated. 

Stream Temperature ("F) 

Boulder Creek, OR (2001) 69.3-70.6 
Drjft Creek, OR (2001) 65.5-66.7 
Mule Creek, OR (2001) 66.3-68.1 
USGS reference streams for western Oregon One-rhinj cannot meet 64 
Olympic Peninsula small streams, WA (2000) Marsh source streams without harvesting regularly exceed 60.8 
Lochsa River, D) (1994) 77.4 instantaneous maximum 
Boulder Creek, ID (1994) 68 2 maximum daily average 

# 



ice flows and, floods, insect outbreaks, windthrow, and 
wildfire (Ice and Schoenholtz 2003). These events can re- 
move riparian vegetation and expose channels to direct solar 
radiation. McGreer (1996) describes photographs of the 
North Fork of the Clearwater Rivex 21 years after the 1919 
rebum of the 1910 wildfire. The photos show a river nearly 
totally exposed to the sun, with only low brush and an 
occasional snag near the river. Vanderheyden et al. (1989) 
used Brown's (1969) equation to calculate how stream 
temperatures responded to the Silver P i  in southwestern 
Oregon. The Alsea Watershed Study, which studied the 
effects of logging and prescribed fne in Needle Branch 
Creek, showed the potential for large increases in maximum 
stream temperatures with removal of riparian vegetation 
near small streams regardless of the cause (Moring and 
Lantz. 1975). 

These observations demonstrate that disturbance can af- 
fect stream temperature regimes, but long-term patterns are 
sometimes unexpected. As part of a Watershed Analysis, 
Weyerhaeuser Company (1995) found a temperature differ- 
ence between Wet Gulch (about a 5-mi2 watershed with a 
bankfull width of 20.5 ft), a relatively unmanaged water- 
shed, and nearby Johnson Creek (about a 7-mi2 watershed 
with a badfull width of 21.5 ft), a stream that experienced 
debris torrents in 1986. The debris torrents in Johnson Creek 
resulted in extensive impacts to the channel and riparian 
vegetation. Nevertheless, monitorihg now shows that stream 
temperatures are lower in the recently disturbed Johnson ' 

Creek than in the unmanaged Wet Gulch. In 2002, maxi- 
mum stream temperaturek were 64.2" F for the unmanaged 
Wet GuIch and.62.8" F for Johnson Creek. Rapid regrowth 
of riparian vegetation (red alder, Alnus rubra) is presumed 
to be' the cause of the lower water temperatures in Johnson 
Creek. In forested watersheds, unlike point sources, distur- 
bance effects can moderate over time. 

These findings show that we should not expect stream 
temperatures. to be uniformly cool. There are natural pat- 
terns as a result of climate, geology, geography, vegetation, 
and hydrology that determine stream temperatures. Even 
these patterns may change over time with disturbance to the 
channel and riparian vegetation and subsequent recovery. 
The findings from least-impaired streams along with the 
patterns described here show that stream systems can expe- 
rience temperatures that exceed temperature criteria due to 
natural causes. How often this occurs is not known, but the 
situation suggests that some streams in managed areas are 
erroneously being labeled as impaired, solely because an 
inappropriate standard is being applied. This.diverts atten- 
tion from larger problems .and wastes limited monitoring 
and restoration resources. 

Discussion and Conclusions 
How can natural variability be incorporated into water- 

quality standards? To some degree it already is, as evi- 
denced by the allowances made for unusually warm weather 
or for naturally warm streams draining undisturbed lands. 
However, these allowances only partly account for spatial 
and temporal variance in thermal regimes. We believe that 

standards could fit their landscapes even better through a 
combination of physical modeling of temperatures that in- 
corporates local and regional patterns and information on 
the biology of beneficial uses. To begin with, no ternpera- 
ture standards should be based solely on the needs of 
beneficial uses or simply on what is physically attainable. 
The biology-only approach lacks context for determining 
achievability, and the physical-only approach lacks rele- 
vance to beneficial uses. 

Biologically Relevant Water-Quality Criteria 
Land managers want to know that regulations affecting 

their operations are meaningful and reasonable. Water tem- 
perature criteria that accurately reflect the needs of fish or 
other aquatic organisms are therefore important. Of the 
many ways that biologically based criteria are selected, 

a those that employ risk assessment tools are preferred. Meth- 
ods like this have the advantage of being objective and 
repeatable, and they allow quantification of the effect of 
different temperatures on aquatic organisms. One such ap- 
proach was recently developed and tested by Sullivan et al. 
(2000). They used growth loss as an indicator of the pro- 
longed sublethal effects of temperature on fish. Growth is a 
reliable and measurable integrator of a variety of physio- 
logical responses to temperature (Brett 1971, Iverson 1972, 
Brungs and Jones 1977). Sullivan et al. (2000) proposed that 
temperatures associated with either a 10 or 20% growth loss 
in fish could be used as an index for deriving chronic 
temperature criteria. This type of approach for setting cri- 
teria may also help identify an acceptable frequency of 
exceedences (years) during unusually warm weather (i.e., to 
address temporal variability in thermal regimes). 

Identifying Natural Temperature Patterns 
Once the temperature needs of beneficial uses have been 

established, some form of physical model should be used to 
identify what thermal regimes are possible for streams in an 
area. Several models are available (e.g., SNTEMP, Heat 
Source, QUAL2K, BasinTemp), and others are being de- 
veloped that can, under some circumstances, predict with 
reasonable error bounds what the expected temperatures 
would be in a given stream reach. It is beyond the scope of 
this article to discuss the assumptions, strengths, and weak- 
nesses of these models, but readers are encouraged to read 
reports by Sullivan et al. (1990) and HDR Inc. (2002) for a 
comparison of several available models. Ideally, these mod- 
els would be applied to every watershed in a state or region, 
and the "thermal potentials" so derived would set expecta- 
tions for every reach or basin (US EPA, www.epa.gov/ 
rlOearth/water.htm, Nov. 28, 2001). However, this would 
probably be cost prohibitive and unnecessary. 

An alternative approach wouId be to start with criteria 
developed to protect beneficial uses and then use models to 
refine where to expect such criteria to be attainable. Thus, 
the need for modeling would be much reduced. The tem- 
perature criteria in Washington's revised standards are well 
suited for this type of model application. A second alterna- 
tive would be to use models for specific instances; for 
example, for general stream temperature patterns such as 



those described by Isaak and Hubert (2001), Duncan (2002), 
and Risley and Roehle (2002). Only where significant de- 
partures from expected temperature patterns are found 
would a detailed Use Attainability Analysis (UAA) be trig- 
gered. Major departures from expected patterns could ulti- 
mately trigger either more detailed thermal potential mod- 
eling or a TMDL assessment. Thermal modeling for TMDL 
development is already occurring in Oregon. California, 
Idaho, and Washington (Park and Boyd 1998, US EPA 
1999, HDR 2002, Whiley and Cleland 2003). With prudent 
use of temperature prediction models and information on 
temperature requirements of beneficial uses, some common 
patterns of stream temperature variability could be woven 
into water-quality standards. 

Temporal variability is another facet of stream tempera- 
tures that should be better addressed in water-quality stan- 
dards. As shown in the review of state standards, some 
allowance for this is given, usually to acknowledge unusu- 
ally warm weather. This is appropriate, but seldom are the 
allowances directly linked to the health of fish populations 
or other beneficial uses. Where a statistical "one in ten" year 
exceedence of criteria is allowed without claiming a water 
body is impaired, the beneficial uses may fully tolerate "two 
in ten" or "three in ten" year exceedences. To better judge 
how often a water body could be out of compliance without 
adversely affecting the beneficial uses, quantitative risk 
assessments are needed. This would help produce more 
objective and reproducible guidelines for "duration of ex- 
posure" across multiple years 
. These ideas are not new or unique to forest watershed 
specialists. The National Academy of Science report on 
TMDLs (National Research Council 2001) recognized that 
"all chemical criteria and some biological criteria should be 
defined in terms of magnitude, frequency, and duration" and 
that ". . . use attainability analysis should be considered for 
all waterbodies before a TMDL is developed." Similarly, 
the EPA (www.epagovlrlOearthIwater.htm, Nov. 28,2001) 
recognizes that some streams may not be capable of meeting 
current or proposed water-quality criteria because of natural 
conditions or changes (such as construction of dams or 
stream channelization) that are functionally irreversible, 
necessitating assessment of a stream's thermal potential. 
These are important findings, but they may be difficult and 
expensive to apply. UAA inherently is expensive and con- 
troversial. Despite the National Academy of Science rec- 
ommendations citing the need for UAAs, environmental 
organizations have called UAAs a "polluter tactic to watch 
out for. . . " (Clean Water Network 2001). Temperature 
modeling, called for by the EPA to predict thermal poten- 
tial, is data-intensive and can be expensive (www.epa.gov/ 
rlOearth/water.htm, Nov. 28, 2001). If a full TMDL is 
reauired the costs are even greater. 

bearing streams increases in stream temperatures associated 
with timber harvesting can exceed this value. For small 
forest streams it is likely that these standards cannot be 
achieved even for unmanaged watersheds because of natural 
disturbances to streams (Ice and Schoenholtz 2003). Inter- 
preting the biological implications of changes in headwater 
stream temperatures is not easy and largely has been ig- 

: nored. In some cases, increases in headwater stream tem- 
peratures following timber harvesting are compensated for 
with reduced temperatures downstream due to increased 
flows with reduced evapotranspiration. Jackson et al. (2001) 
found the reverse trend during monitoring of headwater 
streams in Washington, with cooler water upstream and 
warmer water downstream. Holaday (1992), Zwieniecki and 
Newton (1999), and Johnson and Jones (2000) have shown 
that maximum temperature increases do not transport down- 
stream unabated, especially for small streams. Furthermore, 
these small streams can experience very rapid recovery 
from lost shade (Andrus and Froehlich 1988). Temperature 
changes of 2-4' F for small headwater streams once every 
30-50 years are likely to have little cumulative effect on 
fish populations and should not be considered equivalent to 
permanent changes due to other land uses or industrial 
discharges. 

At a June 19,2003, House subcommittee meeting, Brun- 
inga (2003) reported that several witnesses called for EPA 
to issue guidance to clarify and streamline the process for 
revising water-quality criteria. John Stephenson, director of 
the Government Accounting Office Natural Resources and 
Environment Division, is quoted as stating that, "the nation 
risks wasting valuable resources by overprotecting some 
waters while overlooking others." Linda Eichmiller, deputy 
director of the Association of State and Interstate Water 
Pollution Control Administrators, reported to the subcom- 
mittee that changing standards is a lightning rod for con- 
troversy but that the states are making progress. She indi- 
cated that this is important so that "we can end up spending 
money on real problems where there is a real risk involved." 
We agree that setting unachievable water-quality standards 
has the potential to frustrate effective nonpoint source con- 
trol programs like the forest practice programs of the West. 
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EPA Approves Oregon Water Quality Standards ++* ST4 $ *lj 
The new standards represent a comprehensive revision of state guidelines for 
temperature and of policies aimed at preventing degradation of state waters i w q  

The U.S. Environmental Protection Agency (EPA) and Oregon Department of 
iew; G<\O 

% PRO<' 
Environmental Quality (DEQ) joiritly announced today that EPA has approved 
DEQ's water quality standards for the'state of Oregon. The revisions, which include a - 

complete update of water temperature standards to protect salmon and trout, are the 
result of years of work among federal, state and tribal officials, scientists, industry, 
and public interest groups. The new standards go into effect immediately. , 

As a result of the new standards, all water quality permits in Oregon will, 
upon renewal, need to meet more protective targets for temperature. DEQ will also 
use the new temperature standards in its fbture listing of impaired water bodies in the . 
state and for its issuance of pollution load limits (known as Total Maximum Daily 
LoadsRMDLs) for Oregon rivers and streams. The new standards will affect virtually 
all "point of discharge" pollution (point source) and nonpoint pollution sources in the 
state, including agriculture andTorestry. 

In addition to temperature, the new standards include methods that implement 
Oregon's "anti-degradation" policy. .Under. this policy, proposed new or increased 
pollution discharges must go through a water degradation review by DEQ before 
they're allowed to occur. The review balances the need for the discharge against the 
water quality degradation that might occur as a result of the discharge. The revised 
standards approved today clarify that policy. In addition, the new standards include 
revisions to criteria for inter-gravel dissolved oxygen levels for hrther protection of 
salmon and trout spawning. 

(More/over) 



The new temperature standards lower the acceptable temperature in many rivers and streams, and 
raise the temperature limit for other streams, based on the latest reliable scientific, data. Previously, DEQ 
used a temperature standard of 64 degrees Fahrenheit on most of the state's streams and rivers. 

These new standards are the result of extensive public review and consultation with the U.S. Fish 
and Wildlife Service, National Oceanic and Atmospheric Administration (NOAA) National Marine 
Fisheries Service, Pacific Northwest tribal governments, Oregon Department of Fish and Wildlife and 
DEQ. 

EPA's approval of the DEQ standards, which were adopted by the Oregon Environmental . 

Quality Commission last Dec. 4, means that EPA does not need to issue final water quality standards for 
' the state. In response to a March 2003 court decision, EPA was directed to either approve revised state 

standards or issue federal standards by March 2,2004. 

"These standards provide a state-of-the-art tool for local communities and watersheds. They're 
firmly grounded in current science, easier to understand, and will continue the protection and recovery . - 

of the state's endangered salmon and trout species," said Holly Schroeder, administrator of DEQ's 
Water Quality Division. "These new standards are an important step in addressing the endangered 
species issue and improving water quality overall in Oregon." 

One new feature of the new water quality temperature standards is that DEQ will now be able to 
work with comprehensive watershed maps that identi@ temperature requirements for each water body in 
the state. This will enable water quality officials get a better handle on when and where the new 
temperature rules are in effect for specific sections of rivers and streams. In the past, this link between 
specific water bodies and temperature requirements was vague. The maps are accessible on DEQ's Web 
site. DEQ worked closely with EPA, NOAA and the U.S. Fish and Wildlife Service in compiling the 
maps, with much of the data coming from information provided by the Oregon Department of Fish and 
Wildlife. 

DEQ Director Stephanie Hallock: "Today's action is the culmination of long-term efforts 
between EPA, federal fisheries agencies, DEQ and others to address serious water quality and fish 
habitat issues in Oregon and make significant improvements. Our work in improving water quality in 
Oregon is.a continuing challenge, and we're happy that EPA has approved these.smdards and hope to 
build on this as a model for future water quality improvement projects." 

EPA Regional Administrator John Iani (Region 10 - Seattle): "I salute the scientists, agency 
staff, environmental groups, ind-wtry, tribes and all those who have worked on the temperature problem - 
for the past several years. Their combined efforts have brought Oregon these new water quality1 
temperature standards that are truly ' the best in the business.' Now it's time to put the debate over 
standards to rest, and get on with the even more important task of making improvements in water 
temperatures to meet these new standards. That work will again demand the best of all of us." 

Timeline o f  actions leading to todav's auuroval o f  state water aualitv standards 

1967: State Sanitary Authority (now DEQ) first. uses temperature standards as a means 
of monitoring water quality in the Willamette River. 
Mid 1970s: Oregon Environmental Quality Commission (EQC) adopts first statewide 

. , (Morelover) 



temperature standards for water quality. 
January 1996: EQC adopts revised DEQ temperature water quality standards for state 
waters. 
July 1999: EPA approves DEQ water quality standards for temperature. 
April 2001: Northwest Environmental Advocates files a lawsuit in federal district court, 
alleging that EPA improperly approved DEQ's temperature standards in 1999 and 
claiming that the standards do not meet requirements of the federal Endangered Species 
Act and federal Clean Water Act. 
March 2003: Court agrees with Northwest Environmental Advocates and orders EPA to 
adopt revised water quality standards by approving revised DEQ standards or its own 
revised standards by March 2,2004. 
April 2003: EPA Region 10 Office issues guidance to Pacific Northwest state agencies 
and tribes for developing water temperature standards. This guidance was based on three 
years of work by EPA, DEQ and other state, federal and tribal parties to develop a better 
understanding of the science of water temperature and salmon in the Northwest. . . 
May 2003: DEQ holds informational meetings with the public statewide to get feedback 
on the need for revising the water quality standards. 
June 2003: DEQ begins its rule-writing process for revising existing water quality 
standards. 
September 2003: DEQ holds 10 public hearings throughout Oregon to gather public 
comment on its proposed water quality standard revisions. Official public comment 
period runs from Aug. 15 through Oct. 3,2003. 
October 2003: EPA holds public hearings and opens public comment period on its own 
proposed revisions of state water quality standards in Oregon. 
Dec. 4,2003: (After DEQ makes final changes to its proposed revisions), the Oregon 
Environmental Quality Commission unanimously approves DEQ's proposed water 
quality standards. 
Dec. 10,2003: DEQ submits its proposed water quality standards to EPA for final 
review. 
Feb. 23-24,2004: National Marine Fisheries Service and U.S. Fish and Wildlife Service 
issue biological opinions stating that the new Oregon water quality standards meet 
federal Endangered Species Act requirements. 
March 2,2004: EPA approves revised water quality standards that mainly address 
temperature and anti-degradation policy changes. 



UNITED STATES ENVIRONMENTALPROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue 
Seattle, WA 981 01 

-- . - 

Reply To 
Atm Of: OW-13 1 

Stephanie Hallock, Director 
Oregon Department .of Environmental Quality 
8 1 1 S.W. Sixth Avenue 
Portland, OR 97204-1390 

Re: Approval of Oregon State water Quality Standards (OAR 340-041) for Temperature, 
Inter-Gravel Dissolved Oxygen and Antidegradation 

. . 

'Dear Ms. Hallock: 

Thank you for your letter of December 10,2003, on behalf of the Oregon Department of, 
Environmental Quality (ODEQ) submitting new and revised water quality standards for 
Temperature, Inter-Gravel Dissolved Oxygen and Antidegradation to the U.S. Environmental 
Protection Agency (EPA) in accordance with section 303(c)(2)(A) of the Clean Water Act 
(CWA). 

Based on: a review of the ODEQ submission and supporting documentation, EPA finds 
the new or revised provisions that we reviewed are consistent with the CWA and EPA's 
implementing regulation at 40 CFR Part 13 1. The enclosure to this letter (Support Document for 
EPA 's Action Reviewing New Or Revised Water Quality Standards for the State of Oregon, 
March, 2, 2004) lists, in Section 1, the provisions EPA is approving today, and, in Section 4, 
other provisions that ODEQ revised and submitted to EPA but upon which EPA is not acting for 
reasons explained in that document. This enclosure also discusses the bases for EPA's approval 
o'f the provisions upon which we are acting. Other'support for EPA's action today is contained 
in the record for the approval. 

In addition, EPA's approval action today hlfills EPA's obligations in ~orthwest 
Environmental Advocates vs U.S. EPA. et al., Civil No. 0 1-5 10 HA. On August 13,2003, the 
U.S. District Court for the District of Oregon directed EPA either to.promulgate a federal rule or 
to approve final state regulaions by March 2,2004, regarding the following water quality 
standards: (1) numeric water quality criteria for temperature for the protection of salmonid, 
rearing and bull trout spawning in Oregon waters; (2) an intergravel dissolved oxygen criterion. 
to protect salmonid spawning in Oregon waters; (3) water quality criteria for temperature for the 
lower Willamette River; and (4) methods to implement Oregon's existing antidegradation policy. 
Oregon's revised water quality standards, as approved today by EPA, fulfill the requirements of 
the U.S. District Court, so EPA does not intend to promulgate federal standards. 

Pursuant to section 7 of the Endangered Species Act (ESA), EPA has consulted on this 
federal approval action of Oregon Water Quality Standards. In December 2003, EPA provided 
to NOAA's National Marine Fisheries Service (NOAA Fisheries) and the U.S. Fish and Wildlife 
Service (USFWS) a biological evaluation regarding EPA's approval action. In January 2004, 
EPA provided to NOAA Fisheries an Essential Fish Habitat (EFH) Assessment of EPA's 
approval action, pursuant to Section 305(b)(2) of the Magnuson-Stevens Fishery Management 
and Conservation Act (MSFM Act). Final Biological Opinions under 
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ESA authorities were provided to EPA by NOAA Fisheries on February 23,2004, and by 
USFWS on February 24,2004. After receiving NOAA Fisheries' conservation 
recommendations under the MSFM Act, EPA responded to NOAA Fisheries under the MSFM 
Act on February 24,2404, indicating EPA's intent to implement those recommendations. 

I want to congratulate both ODEQ and others in the State for the development of these 
water quality standards. These standards will provide an important contribution to salmonid 
protection and recovery efforts in the Pacific Northwest. These standards and the associated 
maps showing designated uses and life species timing provide "state of the art" tools and a 
national model for protecting Oregon waters and aquatic species, especially Pacific salmon, 
cared for so deeply by the citizens of 0regon and the Pacific Northwest. Protection and 
restoration of Pacific salmon is highly dependent on water temperature. Progress toward CWA 
standards attainment is critical to recover, restore and protect salmon populations. These 
standards provide important benchmarks to state, tribal, local and federal governments, 
watershed councils and citizens as communities move forward on watershed recovery efforts. 

ODEQ is also to be commended for the extensive public outreach you held during 2003 
as part of your rule making. We also thank you for your support of the Regional Temperature 
Guidance work during the preceding years; that scientific and policy work, and outreach to 
stakeholders, served as an important foundation for the ODEQ rules that. we are approving today. 

I would like to extend my deep appreciation to you and your staff for ODEQ's 
exceptional efforts and commitment to work with EPA, NOAA Fisheries and USFWS to meet 
our CWA and ESA responsibilities. If you have any questions concerning this letter please 
contact me at (209 553-1234 or have your staff contact Maw Lou Soscia at (503) 326-5873. 

Sincerely, 

L. John Iani 
Regional Administrator 

Enclosure 

cc: Michael Tehan, NOAA Fisheries 
Kemper McMaster, U. S. Fish and Wildlife Service 
Holly Schroeder, Oikgon DEQ 
Robert Baumgartner, Oregon DEQ 
Mark Charles, Oregon DEQ 
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The U.S. Environmental Protection Agency announced on March 2,2004, approval 
of new or revised Oregon Water Quality Standards for Temperature, Inter-Gravel 
Dissolved Oxygen and Antidegradation in accordance with section 303(c)(2)(A) of 
the Clean Water Act. 

Coming Soon 

Basin 

Background 
An Order'by the U.S. District Court for the District of Oregon (Northwest 
Environmental Advocates v. EPA & the National Marine Fisheries Service directed 
EPA to sign proposed rules by October 1,2003 and promulgate or approve final 
state regulations by March 2, 2004, regarding the following water quality-standards: 

F.ederalmQ~nh~andO~d,e.rs 
' P@![c,-Participation 

Tribal Consultation. .an.d .!nvol.v.e.mment 

(1) numeric water quality criteria for temperature for the protection of 
. - salmonid rearing and bull trout spawnihg in Oregon waters; 
' : (2) an intergravel dissolved oxygen (IGDO) criterion to protect 

salmonid spawning in Oregon waters;' 
(3) water quality criteria for the lower Willamette River; and 
(4) methods to implement Oregon's existing antidegradation policy. 

More information on the decisions of the court can be found in the Fedqral 
Court O~inions . ~ ? d  Orders documents located on this webslte. 

WaterQualily Standards H_and_boo& 
EPA Regionn.l.0 Qualitv 

Standards 

053DEQ's Water Tern erature.Critelia --~-l 

On August 15, 2003, the Oregon ~epartment of Environmental Quality (ODEQ) 
published proposed revisions to its water quality standards. EPA published 
proposed water quality standards regulations for the State of Oregon on October 
10, 2003. Oregon submitted its final standards to EPA for review on December 10, 
2003. After reviewing the standards for compliance with the Clean Water Act and 
its implementing provisions, and consulting with the U.S. Fish and Wildlife Service 
and the National Marine Fisheries Service under the Endangered Species Act, 
EPA approved Oregon's standards on March 2, 2004. EPA approved certain 
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provisions of the State's rule, finding' that Oregon's new or revised standards are 
consistent with the Clean Water Act. 

Public Participation 
Over the past 3 years, ODEQ worked extensively with Policy and Technical 
Advisory Committees to develop drafts of these rules. These discussions included 
detailed descriptions of how the beneficial use maps and tables were compiled. 
The basis for the numeric temperature criteria were well documented by DEQ in 
1995, and the technical supporting documents were placed on the DEQ webpage 
(and remain available there). A significant portion of Oregon's water quality 
standards has already been the subject of considerable public input in connection 
with the EPA Region 10 Temperature Guidance for the Pacific Northwest State and 
Tribal Temperature Water Quality Standards, which EPA Region 10 issued in April 
2003. 

. Prior to initial rule making, in May 2003, DEQ sponsored 10 listening "sessions" 
around the state of Oregon to discuss the litigation, the existing rule, the EPA 
Temperature Guidance and rulemaking options available to the State with 
Oregonians. 
In addition to the standard 45-day comment period, ODEQ sponsored 10 public .' 

' . - 
hearings workshops in September 2003 around the State to discuss the proposed 
time ahd place use designations. The Environmental Quality Commission approved 
the Oregon proposed standards on December 4,2003. On December 10,2003, 
ODEQ submitted the proposed standards to EPA for approval action. 

Federal Court Opinions and Orders 
Lnitial summarymment rulinajMarch 31, 2003) (pdf file, 19 KB) 

Rul,ing ,on.~~~~~eRforsu_mmaary..j~dg.e_mme~amendcomp!.aint-l.~~~~.A2003~ 
(pdf file, 63 KB) 

Stipulated Compliance ~bhedule. CV-01-510-HA ( ~ a i  7. 2003) (pdf file, %KB) 

Rulina on proposed schedule and requestf~rcjgification (June I?.,-20-03)(pdf file, 
60K KB) 

RmgonLhe .. ~!!aiCLtiffs~~c.e.~ .~!._e.st~fo.~.~.add~i_t.i~c!~a!~~ r.e!. ief. .IU 14. 2003): (pdf file, 32KB) 

Final judament (August 13.20Q3) (pdf file, I 35 KB) 

Status Report (August 29,2003) (pdf file, 30KB) 

You will-need Adobe Acrobat Reader, available as a free download, to view some of the 
files on this page. See EPA's PDF p s  to learn more about PDF, and for a link to the free 

Acrobat Reader. 

Unit: Water Quality Standards 
Point of contact: Mary Lou Soscia 
Email: soscia.rnaryIou~ewa..gov 
Phone Number: (503) 326-5873 
Last Updafed: 03/02/2004 02:34:1 I PM 



OAR Chapter 340, Division 41 \ 

could include standards for additional pollutant parameters, pollutant discharge 
load limitations, and other such provisions as may be appropriate. Where natural 
conditions are responsible for exceedance of the values in section (1) of this rule 
or beneficial uses are not impaired, the values in section (1) of this rule may be 
modified to an appropriate value for that water body; 
(b) Conduct necessary public hearings preliminary to adoption of a control 
strategy, standards or modified values after obtaining Commission authorization; 
(c) Implement the strategy upon adojhion by the Commission. 
(3) In cases where waters exceed the values in section (1) of this rule and the 
necessary studies are not completed, the Department may approve new 
activities (which require Department approval), new or additional (above currently 
approved permit limits) discharge loadings from point sources provided that it is 
determined that beneficial uses would not be significantly impaired by the new 
activity or discharge. 
Stat. Auth.: ORS 468.020, ORS 4688.030, ORS 4688.035, ORS 4688.048 
Stats. Implemented: ORS 4688.030, ORS 4688.035, ORS 4688.048 

340-041-0021 
pH 
(1) Unless otherwise specified in OAR 340-041-0101 through 340-041-0350, pH 
values (Hydrogen ion concentrations) may not fall outside the following ranges: 
(a) Marine waters: 7.0 - 8.5; 
(b) Estuarine and fresh waters: 6.5 - 8.5. 
(2)  Waters impounded by dams existing on January 1, 1996, which have pHs 
that,exceed the criteria are not in violation of the standard, if the Department 
determines that the exceedance,would not occur without the impoundment and 
that all practicable measures have been taken to bring the pH in the impounded 
waters into compliance .with the criteria. 
Stat. Auth.: ORS 468.020, ORS 4688.030, ORS 468B.035, ORS 4688.048 
Stats. Implemented: ORS 4688.030, ORS 4688.035, ORS 4688.048 

340-041-0028 
Temperature 
(1) Background. Water temperatures, affect the biological cycles of aquatic , 
species and are a critical factor in maintaining and restoring healthy salmonid 
populations througha'ut the State. Water temperatures are influenced by solar 
radiation, stream shade, ambient air temperatures, channel morphology, 
groundwater inflows, and stream velocity, volume, and flow. Surface water . . 
temperatures may also be warmed by anthropogenic activities such as 
discharging heated water, changing stream width or depth, reducing stream 
shading, and water withdrawals. 
(2) Policy. It is the policy of the Commission to protect aquatic ecosystems from 
adverse warming and cooling caused by anthropogenic activities. The 
Commission intends to minimize the risk to cold-water aquatic ecosystems from 
anthropogenic warming, to encourage the restoration and protection of critical 
aquatic habitat, and to control extremes in temperature fluctuations due to 
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anthropogenic activities. The Commission recognizes that some of the State's 
waters will, in their natural condition, not provide optimal thermal conditions at all 
places and at all times that salmonid use occurs. Therefore, it is especially 
important to minimize additional warming due to anthropogenic sources. In 
addition, the Commission acknowledges that control technologies, best 
management practices and other measures to reduce anthropogenic warming 
are evolving and that the implementation to meet these criteria will be an iterative 
process. Finally, the Commission notes that it will reconsider beneficial use 
designations in the event that man-made obstructions or barriers to anadromous . 

fish passage are removed and may justify a change to the beneficial use for that 
water body. 
(3) Purpose. The purpose of the temperature criteria in this rule is to protect 
designated temperature-sensitive, beneficial uses, including specific salmonid life 
cycle stages in waters of the State. 
(4) Biologically Based Numeric Criteria. Unless superseded by the natural 
conditions criteria described in section (8) of this rule, or by subsequently 
adopted site-specific criteria approved by EPA, the temperature criteria for State 
waters supporting salmonid fishes are as follows: 
(a) The seven-day-average maximum temperature of a stream identified as 
having salmon and steelhead spawning use on subbasin maps and tables set out 
in OAR 340-041-0101 to OAR 340-041-0340: Tables 101 B, and 121 8, and 
Figures 1308, 151 8, 160B, 170B,220B1 230B, 271B, 286B, 300B,310B, 3208, 
and 340B, may not exceed 13.0 degrees Celsius (55.4 degrees Fahrenheit) at 
the times indicated on these maps and tables; 
(b) The seven-day-average maximum temperature of a stream identified as 
having core cold water habitat use on subbasin maps set out in OAR 340-041- 
101 to OAR 340-041 -340: Figures 130A, 151A, 160A, 170A, 220A, 230A, 271A, 
286A, 300A, 310A, 320A, and 340A, may not exceed 16.0 degrees Celsius (60.8 
degrees Fahrenheit); 
(c) The seven-day-average maximum temperature of a stream identified as 
having salmon and trout rearing and migration use on subbasin maps set out at 
OAR 340-041 -0101 to OAR 340-041 -0340: Figures 130A, 151A, I 60A, 170A, 
220A, 230A, 271A, 286A, 300A, 310A, 320A, and 340A, may not exceed 18.0 
degrees Celsius (64.4 degrees Fahrenheit); 
(d) The seven-day-average maximum temperature of a stream identified as 
having a migratiori'korridor use on.subbasin maps and tables OAR 340-041- 
0101 to OAR 340-041-0340: Tables IOIB, and 121 B, and Figures 151A, 170A, 
and 340A, may not exceed 20.0 degrees Celsius (68.0 degrees Fahrenheit). In . 

addition, these water bodies must have coldwater refugia that's sufficiently 
distributed so as to allow salmon and steelhead migration without significant 
adverse effects from higher water temperatures elsewhere in the water body. 
Finally, the seasonal thermal pattern in Columbia and Snake Rivers must reflect 
the natural seasonal thermal pattern; 
(e) The seven-day-average maximum temperature of a stream identified as 
having Lahontan cutthroat trout or redband trout use on subbasin maps and 
tables set out in OAR 340-041 -01 01 to OAR 340-041 -0340: Tables 1 20B, 1408, 

Oregon Department of Environmental Quality 2 1 



OAR Chapter 340, Division 41 

1 90B, and 2508, and Figures 180A, 201A, and 260A may not exceed 20.0 
degrees Celsius (68.0 degrees Fahrenheit); 
(f) The seven-day-average maximum temperature of a stream identified as 
having bull trout spawning and juvenile rearing use on subbasin maps set out at 
OAR 340-041 -01 01 to OAR 340-041 -0340: Figures 1308, 151 B, 160B. 170B, 
180A, 201A, 260A, 3108, and 340B, may not exceed 12.0 degrees Celsius (53.6 
degrees Fahrenheit). From August 15 through May 15, in bull trout spawning 

. waters below Clear Creek and Mehlhorn reservoirs on Upper Clear Creek (Pine 
Subbasin), below Laurance Lake on the Middle Fork Hood River, and below 
Carmen reservoir on the Upper McKenzie River, there may be no more than a 
0.3 degrees Celsius (0.5 Fahrenheit) increase between the water temperature 
immediately upstream of the reservoir and the water temperature immediately 
downstream of the spillway when the ambient seven-day-average maximum 
stream temperature is 9.0 degrees Celsius (48 degrees Fahrenheit) or greater, 
and no more than a 1.0 degree Celsius (1.8 degrees Fahrenheit) increase when 
the seven-day-average stream temperature is less than 9 degrees Celsius. 
(5) Unidentified Tributaries. For waters that are not identified on the fish use 
maps and tables referenced in section (4) of this rule, the applicable criteria for 
these waters are the same criteria as is applicable to the nearest downstream 
water body depicted on the applicable map. 
(6) Natural Lakes. Natural lakes may not be warmed by more than 0.3 degrees 
Celsius (0.5 degrees Fahrenheit) above the ambient condition unless a greater 
increase would not reasonably be expected to adversely affect fish or other 
aquatic life. 
(7) Oceans and Bays. Except for the Columbia River above river mile 7, ocean 
and bay waters may not be warmed by more than 0.3 degrees Celsius (0.5 
degrees Fahrenheit) above the ambient condition unless a greater increase 
would not reasonably be expected to adversely affect fish or other aquatic life. 
(8) Natural Conditions Criteria, Where the department determines that the 
natural thermal potential of all or a portion of a water body exceeds the 
biologically-based criteria in section (4) of this rule, the natural thermal potential 
temperatures supersede the biologically-based criteria, and are deemed to be 
the applicable temperature criteria for that water body. 
(9) Cool Water Species. Waters that support cool water species may not be 
warmed by more than 0.3 degrees Celsius (0.5 degrees Fahrenheit) above the 
ambient condition Uhless a greater increase would not reasonably be expected to - 
adversely affect fish or other aquatic life. Cool waters of the State are described 
on subbasin tables set out in OAR 340-041-0101 to OAR 340-041-0340: Tables . 

140B, 180B, 201B, and 250B. 
' (10) Borax Lake Chub. State waters in the Malheur Lake Basin supporting the 

borax lake chub may not be cooled more than 0.3 degrees Celsius (0.5 degrees 
Fahrenheit) below the ambient condition. 
( I  I) Protecting Cold Water. 
(a) Except as described in subsection (c) of this rule, waters of the State that 
have summer seven-day-average maximum ambient temperatures that are 
colder than the biologically based criteria in section (4) of this rule, may not be 
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warmed by more than 0.3 degrees Celsius (0.5 degrees Fahrenheit) above the 
colder water ambient temperature. This provision applies to all sources taken 
together at the point of maximum impact where salmon, steglhead or bull trout 
are present. 
(b) A point source that discharges into or above salmon & steelhead spawning 
waters that are colder than the spawning criterion, may not cause the water 
temperature in the spawning reach where the physical habitat for spawning 
exists during the time spawning through emergence use occurs, to increase 
more than the following amounts after complete mixing of the effluent with the 
river: 
(A) If the rolling 60 day average maximum ambient water temperature, between 
the dates of spawning use as designated under subsection (4)(a) of this rule, is 
40 to 12.8 degrees Celsius, the allowable increase is 0.5 Celsius above the 60 
day average; or 
(B) If the rolling 60 day average maximum ambient water temperature, between 
the dates of spawning use as designated under subsection (4)(a) of this rule, is 
less than 10 degrees Celsius, the allowable increase is 1.0 Celsius above the 60 
day average, unless the source provides analysis showing that a greater 
increase will not significantly impact the survival of salmon or steelhead eggs or 
the timing of salmon or steelhead fry emergence from the gravels in downstream 
spawning reach. 
(c) The cold water protection narrative criteria in subsection (a) does not apply if: 
(A) There are no threatened or endangered salmonids currently inhabiting the 
water body; 
(B) The water body has not been designated as critical habitat; and 
(C) The colder water is not necessary to ensure that downstream temperatures 
achieve and maintain compliance with the applicable temperature criteria. 
(12) Implementation of the Temperature Criteria. 
(a) Minimum Duties. There is no duty for anthropogenic sources to reduce 
heating of the waters of the State below their natural condition. Similarly, each 
anthropogenic point and nonpoint source is responsible only for controlling the 
thermal effects of its own discharge or activity in accordance with its overall-heat 
contribution. In no case may a source cause more warming than that allowed by 
the human use allowance provided in subsection (b) of this rule. 
(b) Human Use Allowance. Insignificant additions of heat are authorized in 
waters that exceed €he applicable temperature criteria as follows: - 
(A) Prior to the completion of a temperature TMDL or other cumulative effects 
analysis, no single NPDES point source that discharges into a temperature water . 
quality limited water may cause the temperature of the water body to increase 
more than 0.3 degrees Celsius (0.5 Fahrenheit) above the applicable criteria 
after mixing with either twenty five 
(25) percent of the stream flow, or the temperature mixing zone, whichever is 
more restrictive; or 
(B) Following a temperature TMDL or other cumulative effects analysis, waste 

, load and load allocations will restrict all NPDES point sources and nonpoint 
sources to a cumulative increase of no greater than 0.3 degrees Celsius (0.5 
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Fahrenheit) above the applicable criteria after complete mixing in the water body, 
and at the point of maximum impact. 
(C) Point sources must be in compliance with the additional mixing zone 
requirements set out in OAR 340-04 1 -0053(2)(d). 
(D) A point source in compliance with the temperature conditions of its NPDES 
permit is deemed in compliance with the applicable criteria. 
(c) Air Temperature Exclusion. A water body that only exceeds the criteria set out 
in this rule when the exceedance is attributed to daily maximum air temperatures 
that exceed the goih percentile value of annual maximum seven-day average 
maximum air temperatures calculated using at least 10 years of air temperature 
data, will not be listed on the section 303(d) list of impaired waters and sources 
will not be considered in violation of this' rule. 
(d) Low Flow Conditions. An exceedance of the biologically-based numeric 
criteria in section (4) of this rule, or an exceedance of the natural condition 
criteria in section (8) of this rule will not be considered a permit violation during 
stream flows that are less than the 7Q10 low flow condition for that water body. 
(e) Forestry on State and Private Lands. For forest operations on State or 
private lands, water quality standards are intended to be attained and are 
implemented through best management practices and other control mechanisms 
established under the Forest Practices Act (ORS 527.610 to 527.992) and rules 
thereunder, administered by the Oregon Department of Forestry. Therefore, 
forest operations that are in compliance with the Forest Practices Act 
requirements are (except for the limits set out in ORS 527.770) deemed in 
compliance with this rule. DEQ will work with the Oregon Department of Forestry 
to revise the Forest Practices program to attain water quality standards. 
(f) Agriculture on State and Private Lands. For farming or ranching operations on 
State or private lands, water quality standards are intended to be attained and 
are implemented through the Agricultural Water Quality Management Act (ORS 
568.900 to 568.933) and rules thereunder, administered by the Oregon 
Department of Agriculture. Therefore, farming and ranching operations that are 
in compliance with the Agricultural Water Quality Management Act requirements 
will not be subject to DEQ enforcement under this rule. DEQ will work with the 
Oregon Department of Agriculture to revise the Agricultural Water Quality 
Management program to attain water quality standards. 
(g) Agriculture and Forestry on Federal Lands. Agriculture and forestry activities 
conducted on feder&iirlland must meet the requirements of this rule and are 
subject to the department's jurisdiction. Pursuant to Memoranda of Agreement 
with the U.S. Forest Service and the Bureau of Land Management, water quality . 

standards are expected to be met through the development and implementation 
of water quality restoration plans, best management practices and aquatic 
conservation strategies. Where a Federal Agency is a Designated Management 
Agency by the Department, implementation of these plans, practices and 
strategies is deemed compliance with this rule. 
(h) Other Nonpoint Sources. The department may, on a case-by-case basis, 
require nonpoint sources (other than forestry and agriculture), including private , 
hydropower facilities regulated by a 401 water quality certification, that may 
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contribute to warming of State waters beyond 0..3 degrees Celsius (0.5 degrees 
Fahrenheit), and are therefore designated as water-quality limited, to develop 
and implement a temperature management plan to achieve compliance with 
applicable temperature criteria or an applicable load allocation in a TMDL 
pursuant to OAR 340-042-0080. I 

(A) Each plan must ensure that the nonpoint source controls its heat load 
contribution to water temperatures such that the water body experiences no more 
than a 0.3 degrees Celsius (0.5 degree Fahrenheit) increase above the 
applicable criteria from all sources taken together at the maximum point of 
impact. 
(B) Each plan must include a description of best management practices, 
measures, effluent trading, and control technologies (including eliminating the 
heat impact on the stream) that the nonpoint source intends to use to reduce its 
temperature effect, a monitoring plan, and a compliance schedule for undertaking 
each measure. 
(C) The Department may periodfcally require a nonpoint source to revise its 
temperature management plan to ensure that all practical steps have been taken 
to mitigate or eliminate the temperature effect of the source on the water body. 
(D) Once approved, a nonpoint source complying with its temperature 
management plan is deemed.in compliance with this rule. 
(i) Compliance Methods. Anthropogenic sources may engage in thermal water 
quality trading in whole or in part to offset its temperature discharge, so long as 
the trade results in at least a net thermal loading decrease in anthropogenic 
warming of the water body, and does not adversely affect a threatened or 
endangered species. Sources may also achieve compliance, in whole or in part, 
by flow augmentation, hyporheic exchange flows, outfall relocation, or other 
measures that reduce the temperature increase caused by the discharge. 
(ii) Release of Stored Water. Stored cold water may be released from reservoirs 
to cool downstream waters in order to achieve compliance with the applicable 
numeric criteria. However, there can be no significant adverse impact to 
downstream designated beneficial uses as a result of the releases of this cold 
water, and the release may not contribute to violations of other water quality 
criteria. Where the Department determines that the release of cold water is 
resulting in a significant adverse impact, the Department may require the 
elimination or mitigation of the adverse impact. 
(1 3) Site-Specific biteria. The Department may establish, by separate 
rulemaking, alternative site-specific criteria for all or a portion of a water body that 
fully protects the designated use. 
(a) These site-specific criteria may be set on a seasonal basis as appropriate. 
(b) The Department may use, but is not limited by the following considerations 
when calculating site-specific criteria: 
(A) Stream flow; 
(B) Riparian vegetation potential; 
(C) Channel morphology modifications; 
(D) Cold water tributaries and groundwater; 
(E) Natural physical features and geology influencing stream temperatures; and 
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