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Introduction

Although a complete first draft of the Steelhead Supplement was not available, the state invited
some individuals to conduct technical review of state agency measures, organized in five major
Issue areas. These groups include:

e Water Quality

» Physica Habitat

e Water Quantity, Fish and Fish Screening
* Fish Management

* Hydro Power

Clearly, it isawkward to ask reviewers to evaluate the effectiveness of this supplement to the

Oregon Plan when each reviewer only examines a small portion of the state’s strategy. Also, in
many cases reviewers were limited to a very compressed time frame to respond. Nevertheless,
the comments of the reviewers are considered to be very valuable as a guide to potential
improvements that may be made to the Oregon Plan.

The state thanks all those who have contributed to this collaborative review process.

As part of Oregon’s commitment to an open, collaborative effort to evaluate and improve the
Oregon Plan over time, efforts have been made to provide public access to comments that have
been received. In this section, organized by issue, are the comments received and, if available,
the state’s response to these comments.

In addition, comments on the state agency measures have been invited from the public, private
landowners, industry representatives, conservation organizations, and other interested parties.
These comments are provided as sixth general section. to the extent feasible and as time permits,
the state will provide responses to the general comments.

This chapter is organized into six sections. The first five sections contain the invitation for
comments letter for the issue area, the list of invitees, the received comments and the state’s
responses. The sixth section contains the general comments received.
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Invitation for Comments Letter

October 3, 1997

Dear

| am writing to request your technical review of the Water Quality chapter of the Oregon Plan
Supplement (Steelhead Supplement) for salmon and stream restoration. The document is
organized by listing various factors of decline with associated biological objectives and state
agency measures to address the factors of decline. In undertaking your review and comments,
please assume that other non-water quality issues are addressed adequately in the Oregon Plan
and Supplement. Y ou are welcome to give your views on the adequacy of other parts of the
Supplement and Plan, but to provide a common baseline for review of the Water Quality chapter
please assume they are adequate. In order to aid in focusing the review, the state is very
interested in your response to the following questions regarding this document:

1 Does the document list all relevant water quality factors of decline regarding steelhead?
If there are additional significant factors regarding steelhead decline please list them.

2. Are the factors of decline described appropriately? If not, what improvements can you
suggest.

3. Do the biological objectives address the factors of decline appropriately? Will achieving
the biological objectives result in halting or reversing the decline of steelhead in the ESUs
identified in the Supplement?

4. Are the agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the
factors of declinein atimely manner? In your opinion are the agency management
measures able to be implemented within the identified time frames?

5. Are the analyses and conclusions in the Supplement consistent with the scientific
literature, and does the analysis support the conclusions? |Is more research needed in any
area of water quality for the Supplement to be successful in protecting and restoring
steelhead? If so, what areas require additional research?

6. Does it appear that the agency management measures listed in the Supplement will result
in water quality improvements that are measurable, and over what period of time? Will
the water quality improvements occur soon enough to recover the species?

The Oregon Plan Water Quality Comments
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7. Does the Supplement, in combination with the Oregon Plan, contain adequate water
quality monitoring to determine the success of individual measures, to allow for adaptive
management, and to assess success of the plan? If not, what additional water quality
monitoring is necessary?

8. What should be our priorities for implementing the factors of decline, biological
objectives, and agency management measures? In other words, what are the most
effective elements of the Supplement? Are there agency management measures that will
be ineffective and/or a waste of money?

Once again thank you for volunteering to review this document. Enclosed for your information
isalist of al thereviewers. If you would like to review portions of the Oregon Plan it is
available on our web site at: http://www.das.state.or.us/salmon/ If you have any questions
please contact Mike downs at DEQ at 503-229-6790 or me at 503-378-6206. Please return your
review comments by November 3 to:

Mike Downs Jay Nicholas

Water Quality Division ODFW

811 SW Sixth Avenue 28655 Highway 34
Portland, OR 97204 Corvallis, OR 97333
downs.michael.j@deg.state.or us nicolaj@ccmail.orst.edu

Y our comments may be submitted electronically viaemail, or in hardcopy with a copy on disk.
Please submit the electronic version of your comments in Microsoft Word for Windows 6.0 or
WordPerfect 5.1 format.

I look forward to your comments. | think they will help us strengthen the Supplement and
improve our efforts to conserve steelhead and other salmonids. We plan to post al reviewers
comments on our web site, as we did for the coastal coho plan, to make them available for public
review.

Sincerely,

Paula Burgess
Governor's Assistant for Natural Resources

Enclosure

cc: Mike Downs, DEQ
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List of Invitees

Dr. Leslie Bach
Jim Lenhart, PE
Eric Strecker, PE
Stuart McKenzie
Dr. Bill Krueger
Dr. John Tanaka
Dr. Bruce Rettig
Dr. Bob Beschta
Dr. Stan Gregory
Dr. James Karr
Mary Scurlock

Dr. Gary Chapman
Mike Bonoff

Dr. Robert Hughes
Dr. Tim Sullivan
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Review Comments
Introduction

The state requested 16 water quality experts for their technical review of the Water Quality
chapter of the Oregon Plan Supplement (Steelhead Supplement). In order to aid in focusing the
review, the state requested each reviewer to respond to the following questions regarding the
draft chapter:

1

Does the document list all relevant water quality factors of decline regarding steelhead? If
there are additional significant factors regarding steelhead decline please list them.

Are the factors of decline described appropriately? If not, what improvements can you
suggest.

Do the biological objectives address the factors of decline appropriately? Will achieving the
biological objectives result in halting or reversing the decline of steelhead in the ESUs
identified in the Supplement?

Are the agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the factors
of declinein atimely manner? In your opinion are the agency management measures able to
be implemented within the identified time frames?

Are the analyses and conclusions in the Supplement consistent with the scientific literature,
and does the analysis support the conclusions? Is more research needed in any area of water
quality for the Supplement to be successful in protecting and restoring steelhead? If so, what
areas require additional research?

Does it appear that the agency management measures listed in the Supplement will result in
water quality improvements that are measurable, and over what period of time? Will the
water quality improvements occur soon enough to recover the species?

Does the Supplement, in combination with the Oregon Plan, contain adequate water quality
monitoring to determine the success of individual measures, to allow for adaptive
management, and to assess success of the plan? If not, what additional water quality
monitoring is necessary?

What should be our priorities for implementing the factors of decline, biological objectives,
and agency management measures? In other words, what are the most effective elements of
the Supplement? Are there agency management measures that will be ineffective and/or a
waste of money?

Following are the comments of the 13 peer reviewers who provided comments, listed
alphabetically by reviewer names:

The Oregon Plan Water Quality Comments
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Dr. LedslieBach
Oregon Water Trust

Thank you for the opportunity to review the Water Quality chapter of the Oregon Plan
Supplement. The state has shown strong leadership in the effort to recover salmon and steelhead
in Oregon using a cooperative approach. | have attempted to address your specific questions
regarding the Steelhead Supplement to the best of my ability. | hope that my comments will
provide you with useful information that will help strengthen the recovery effort.

1

Does the document list all the relevant water quality factors of decline...

Two water quality factors that are not addressed in this portion of the supplement are
habitat modification and flow modification. | realize that these are likely addressed in other
sections that deal directly with fish habitat and water quantity. However, these two
parameters are part of DEQ’s water quality criteria, and are listed as factors on the 303d list.
Since | did not have the opportunity to review these other chapters, | do not know how
adequately they are addressed.

My general senseisthat in the past these factors have not been the focus of water quality
monitoring and protection by DEQ and EPA, however they are very significant factors
impacting salmonids. Other agencies which may have more direct purview over these
factors, e.g. ODFW and OWRD respectively, do not necessarily have the regulatory
authority or agency mission that would allow them to actively influence the conditions
associated with these parameters. | hope that in the future, more emphasisis given to these
parameters in meeting the requirements of the Clean Water Act.

Are the factors of decline described appropriately?

The factors of decline are described in very general terms. The specific standards are not
listed in the supplement, nor did | find them in the Water Quality chapter of the original
plan. Without more specific information, it is hard to answer whether the factors are
described appropriately. | think it would be helpful to provide alittle more detail on the
effects of the parameters on salmonids. For example, it would be helpful to know how
temperature impacts steelhead during the different life history stages, and what the range of
tolerance or target levels are. This might be helpful to the general public if one thinks of
the document as an educational tool aswell as aplan of action. The information could be
included in the supplement as an appendix.
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3. Dothebiological objectives address the factors of decline appropriately?

In general, the biological objectives are laid out as a plan to evaluate the current conditions,
meet the current standards, monitor the effectiveness of management measures and evaluate
trends. | think these are critical pieces of an effort to recover steelhead in the ESUs
identified in the supplement. However, the individual standards for some of the parameters
may not be adequate. The temperature standard during the rearing portion of the life-cycle
is64° F, which may not be adequate for recovery of steelhead. There are probably streams
in the state that may not have been historically cooler than 64° F during the summer rearing
period, but probably many others that were. | am not sure | am comfortable with a
statewide standard for temperature. | realize that the standard has been reduced from 68° F
in some areas and that will probably help improve conditions for steelhead, but it may not
be enough. Since reference sites are also being monitored, perhaps future review of the
numeric criteria should look at site-specific standards.

| am unfamiliar with how the new inter-gravel sediment standard is evaluated, and the
document did not provide the specific numeric criteria, so it is hard to evaluate its
effectiveness. Theimpacts of sediment are hard to quantify, and | commend the state for
developing a standard that attempts to do so. Continuing to use information from habitat or
stream surveysis probably agood idea as well. These surveys have not always used
reliable methods for determining sediment impacts; recommendations have been made to
use streambed particle size information (for example Wolman pebble counts), and | think
that this should become the standard for habitat surveys. At thevery least, itisareliable
way of determining trends in sediment over time.

The biological objective for Bio-criteriais also very general and perhaps too weak. The
ideais to evaluate the species composition, etc. relative to reference sites. | am not sure
how many biologically unimpaired reference sites one might find today, and | think that a
standard that is applied as arelative measure may not result in the type of biological
integrity necessary for halting or reversing the decline of steelhead.

Asfar asthe selection of reference sites, will this be based on some sort of classification
scheme? The document lists a proposed number of reference sites per ESU, but | would
think that a reference site should be classified in some way to represent certain ecological,
hydrological, landform or land use categories. | would think that each ESU would be too
diverse to be represented in its entirety. Other than for the comparison of biological
integrity, it was unclear to me what use the reference siteswill have. Perhaps for the uses
envisioned by the authors of the document, no classification scheme is needed.

4.  Arethe agency management measures adequate to achieve the biological objectives?

The agency management measures appear to lack a cohesive strategy for halting the decline
of steelhead. In many cases we don't have an overall understanding of how all the piecesfit
together, in other words, how do land use activities impact water quality, which in turn
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altersfish habitat and therefore affects fish use and production. In order to design adequate
measures, we need comprehensive watershed analysis that will identify those processes
impacting the current conditions for steelhead and the specific land use activities that need
to be modified. We need alink between current conditions and causal effects. Without
that, we are just implementing whatever measures we have available to us, hoping they will
address the (unidentified) problem. Watershed analysis should be the first step in the
recovery effort, and should be performed with highly trained professionals from a variety of
disciplines. Asking watershed councilsto perform thisrole is not an adequate way to
address the need (see below).

It al'so appears to me from the document that agency coordination is still abit elusive.
Some of the measures clearly indicated a working relationship among agencies, but others
seem to be very agency specific. For example, both the Department of Forestry and the
Department of Agriculture will be attempting to work with landowners to protect and
improve riparian areas. What coordination has occurred between these departments to
identify those areas with limited riparian function, determine their respective impacts on
water quality, and launch atargeted effort to reverse the trend. What isthe federal rolein
halting the decline of steelhead and how will those efforts be coordinated with the state?
Using a watershed approach to recovery, as suggested above, requires involvement with all
agencies and stakeholdersincluding the federal government. Finally, which agency or
agencies s ultimately responsible for insuring that the approach to recovery istargeted and
thorough?

Many of the measures listed in the supplement were very general, making it difficult to
determine if they are adequate. Many of the measures had statements such as
"implementation plans will be developed for both point and nonpoint sources of
pollution..." (pp. 61); "nonpoint sources of pollution will be minimized in the Oregon Coast
ESUs through implementation of comprehensive state and local programs..." (pp. 69);
"...protected stream miles have increased to approximately 30 percent. Thiswill allow for
more stringent rules to be applied to protect water quality” (pp. 93). | found myself
wondering what would actually be done on the ground to make the necessary changes.
Many of these measures are listed as ways of assuring non-degradation of waters that are
currently not water quality limited. Again, the specifics of how these measures will protect
high quality waters are not provided. It isunclear to me what implementation of the
antidegradation water quality standard means.

In many ways this seemed to be an exhaustive list of al activities the agencies are involved
with, often with nebulous ties to the biological objectives. Although not totally familiar
with the Forest Practices Rules and Senate Bill 1010, my sense is that they are somewhat
inadequate in their ability to fully protect upland and riparian areas and therefore may not
be enough to achieve the biological objectives for factors such as temperature and
sediment.
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5. Aretheanalysis and conclusions in the Supplement consistent with the scientific
literature... Is more research needed...?

| did not see agreat deal of analysis performed in the Supplement. Again, | believe that
what we need to do is, on awatershed basis, analyze the interaction of land use and land
cover, determine the physical and biological processes associated with this interaction,
identify the causal impacts, and determine the required changes necessary for halting the
decline of steelhead. | believe this needs to be done by highly skilled experts representing a
variety of disciplines, and the results should drive the agency management measures to
achieve specific effects.

It appears as well that more research is needed on the effect of specific water quality
parameters on steelhead and the standards required for stability and recovery. In particular,
the impacts of sediment on the various life-stages of steelhead, and the appropriate metric
to evaluate it needs further research. Other factors such as temperature and habitat
requirements also appear to need further research and analysis.

There was also an analysis done in the beginning of the document categorizing water
quality limited stream miles by land use. Having worked with the land use layer, | feel that
the resolution isinsufficient for determining the true land use along the riparian area. The
results may therefore be somewhat misleading, as the actual land use along a water quality
limited stream may be different from its category in the land use layer. In an erawhereitis
not popular to point blame, the results of this analysis may be somewhat controversial.

6. Doesit appear that the agency management measures will result in water quality
improvements that are measurable, and over what period of time?

The approach seemsto be fairly slow and cautious. While thisis probably wise from the
political and social standpoint, it many indeed be too slow to recover the speciesin atimely
manner. Many of the management measures focus on developing plans, e.g. developing
TMDLs and Water Quality Management Plans for water quality limited streams. The plans
themselves will take some time to develop, and a plan does not fix the problem. | think we
need to be more aggressive on implementation of specific on-the-ground measures. We are
much further along in implementing control measures for point sources than we are for
nonpoint sources. Two of the most significant parameters impacting steelhead are
temperature and sediment. These factors are not easily addressed through discharge limits,
as are parameters impacted by point sources. More specific land use controls are probably
needed to address these factors, for example, riparian management areas for agricultural
land.

Overdl | believe there is too much reliance on watershed councils as a mechanism for
accomplishing salmon recovery. While | strongly believe that local involvement and
ownership is crucial to a successful recovery effort, | think that the state and federal
government has ultimate responsibility to get the job done. Thereislimited oversight of
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watershed councils to insure they are fully balanced and that they are accountable for their
activities. The councils tend to want to move slowly, and are suspicious of assistance from
agency personnel. The councils are being asked to conduct watershed analysis for their
area, but lack the necessary resources and skills to accomplish the depth of analysis
required to answer the difficult questions. | believe that these factors may cause the
recovery effort to move slower than necessary from a biological prospective.

7.  Doesthe Supplement contain adequate water quality monitoring?

The Supplement includes evaluating effectiveness of projects as a biological objective. |
think that this should help elevate the importance of monitoring as critical to determining
success and implementing adaptive management. However, the specifics of how
monitoring will be implemented are limited in the document. The "watershed design”
described in the management measures does not lay out a comprehensive analysis plan
which identifies questions and targets data collection to answer those questions. The
"strategic design” lists anumber of parameters that will be measured, and states that a
strategy will be developed for monitoring restoration projects. Without a clear idea of that
strategy, it is hard to determineif it is adequate.

The monitoring component of the plan seems to heavily rely on watershed councils to
develop plans and collect data. Watershed councils lack the needed expertise to design and
implement a comprehensive monitoring strategy, and do not have the needed personnel to
analyze and interpret the data. In addition, it is unclear who will fund these monitoring
projects, as the councils do not have the financial resourcesto do so.

Other agencies besides DEQ are also responsible for providing monitoring data. ODFW'’s
commitment to increased inventory and monitoring of steelhead habitat and distribution is
very critical to the recovery effort. Identifying the use and needs of the fish isthe first step
in acomprehensive watershed analysis. The Department of Forestry is also providing
support for fish habitat and distribution monitoring, which will help identify use on private
and state forest land. However, many of the other monitoring measures listed by DOF
appeared to be part of existing monitoring programs, and there was no clear link between
some of those programs and the specific need for demonstrating success and allowing for
adaptive management. It was also unclear to me how the Department of Agriculture would
monitor the accomplishments of SB 1010.

8.  What should be our priorities for implementing the factors of decline, biological objectives
and agency management measures?

| believe the most significant water quality factors for decline for steelhead are temperature,
sediment, habitat modification and flow modification. | think the most impact we can have
is through measures that will protect and restore riparian areas on both forest and
agricultura land. If werestoreriparian areas and allow the stream systems to function
under more natural hydrologic and hydraulic conditions, we reduce sediment inputs to the
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stream, increase streamflows, reduce stream temperatures and create more complex fish
habitat. | think thiswill be best accomplished through management activities that control
and modify land use activities. Although unpopular, we must find ways to create riparian
buffersin agricultural areas, and to increase the amount of riparian protection currently
mandated on private forest land.

Please feel free to contact me if you have any questions or concerns regarding these comments. |
look forward to continuing to be part of the state’'s salmon and steelhead recovery effort.
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Dr. Bob Beschta
College of Forestry
Oregon State University

While | have had an opportunity to review the Draft Water Quality Chapter of the Steelhead
Supplement to the Oregon Plan, it is apparent that to fully understand the content of this
document would also require considerable additional time delving into various supporting
documents. Unfortunately, | wasn't able to do that. However, based on areview of the
Supplement | will attempt to respond to the 8 groups of questions in a concise manner.

1. Doesthe document list al relevant water quality factors of decline regarding steelhead? If
there are additional significant factors regarding steelhead decline please list them.

The document includes relevant water quality factors that might contribute
to the decline of steelhead.

2. Arethefactors of decline described appropriately? If not, what improvements can you
suggest?

While Tables 1 through 8 appear to provide areasonable overview of the number of stream miles
associated with each of the water quality variables of concern and the general land uses within
each of the provinces, little information is provide regarding the quality of the information
represented in Tables 1-8 (e.g., isit based on short- or long-term monitoring efforts, local
observations?). Although such tabular datais important to identify a general level of concern
(e.g., number of stream miles of 303(d) listed streams or streams of potential concern).. the table
provides little insights as to where in each basin the various water quality concerns occur, or
which streams have multiple concerns. Without devel oping correlations or associations of the
water quality variablesin Tables 1-8 and presenting them on drainage basin maps, it is difficult
to know where the most significant problem reaches, or non-problem reaches, occur in agiven
basin. In other-words, individual water quality variables should be combined into an integrated
assessment of specific stream reaches so that the public can devel op a better understanding as to
the general location and extent of water quality degradation within each province.

It's not clear why the number of miles of streams identified as 303(d) listed for "sediment” often
exceed the "total number of miles" of 303(d) listed streams. For example, for all Coastal HUCs
in the Klamath Mountains Province the number of sediment 303(d) listed stream milesis 3105
while the total number of 303(d) listed streamsis 3033. Similar situations occur elsewherein
these tables where the sediment stream milesin a given category will substantially exceed the
total stream milesin that same category.

3. Do thebiological objectives address the factors of decline appropriately? Will achieving the
biological objectives result in halting or reversing the decline of steelhead in the ESUs identified
in the Supplement?

The Oregon Plan Water Quality Comments
Supplement | — Steelhead
December 15, 1997 Chapter 16 - page 12



The biological objectives seem to be mostly measures aimed at providing more information
relative to status and trends. Improved information in each of the basins as to what water quality
problems exist and where they exist is an important task that the State can and should undertake.
The leadership of State agencies should be used to insure comparable levels of data quality
across the diverse basins where steelhead are of concern.

While it would be nice to assume that if the biological objectives for water quality are met
steelhead runs will improve, the complexity of anadromous fish runs indicates that there are
numerous other environmental components that aso need to be improved if the decline of
steelhead is to be reversed. The importance of improving water quality relative to other factorsis
not known to me nor isit indicated in the Supplement.

4. Are the agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the factors of
declinein atimely manner? In your opinion are the agency management measures able to be
implemented within the identified time frames?

As currently formulated, I'm concerned that some of the biological objectives are likely to be
unachievable. For example, the selection of 225 potential reference sites (unimpaired or least
Impaired) are proposed under the Temperature Biological Objective#2. These sitesare to be
randomly chosen and apparently 20 % of them will be monitored each year. The natural
variability in stream temperature from year to year would indicate that this type of sampling
approach may not provide a good perspective of temperature patterns and problemsin the various
basins. Instead, | would recommend fewer sites be selected whereby summertime temperatures
will be monitored each year for at least 5 years. After 5-years, a decision could be made
regarding the necessity of discontinuing individual sites, adding more., etc. Furthermore, the
"unimpaired or least impaired” siteswill likely consist of small headwater streams because they
will most often fit the criteriafor reference sites. Asaresult, larger streams and rivers are
unlikely to be selected and their status and trends unmonitored. Such a situation is untenable.

| have some similar concerns with regard to the Temperature Biological Objective #3. Randomly
selecting 450 sites and then monitoring them only once every 5 years is not adequate for
establishing trends. For example, to monitor trends in summertime stream temperatures,
continuous monitoring during each summer is needed over at least a decade to potentially
identify and/or confirm atrend. Periodic monitoring will not work. Furthermore, the reliance on
random sampling is totally inadequate. Drainage basins and stream systems do not occur in
random fashion across the watershed and systematic temperature patterns in a downstream
direction arethe norm in all basins. Thus, astratified (by stream order, elevation, land use, etc.)
sampling scheme, with a random component, would be much more enlightening regarding
temperature trends.

The Temperature Biological Objective #4 attempts to address "effectiveness’ questions and
intends to rely on watershed councils or other agencies for obtaining these data. The assessment
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of “effectiveness™ of various land use treatments or other management programs is generally not
a simple task. It requires high quality information and an important reliance on "controls and
reference reaches". Stream temperatures are influenced not only by management practices but
also by a wide range of natural environmental variables and conditions. For the DEQ to rely on
watershed councils and other agencies to do a good job of assessing "effectiveness' is, in my
opinion, inappropriate (a similar concern exists for Sediment Objective Number 3) and unlikely
to be successful It is important to approach effectiveness monitoring from a rigorous perspective
that involves stratification, controls, replication, and randomization of treatments. Effectiveness
assessments essentially require a significant research effort.

Under Sediment Objective Number 3, the Oregon Department of Forestry has a number of
measures they propose on implementing. The scientific literature in forestry has a fair amount of
published information on the forest practices and stream temperatures. This information in
conjunction with ongoing forest practices regulations may provide long-term improvement in
stream temperatures for forested streams. However, in many portions of the chapter, the
Department of Agriculture measures are so briefly discussed or nonexistent that they provide
little confidence that they may accomplish any temperature improvements. In addition, almost
no research regarding stream temperatures and agricultural practices has been conducted in
Oregon.

The Biological Objectives for Sediment also have a number of concerns. For example..

Objective Number 1 indicates 225 randomly located reference sites will be have their "sediment
conditions" identified. What exactly is entailed in these measurements? Does it entail suspended
sediment samples during a large number of storm events, estimates of surface fines, percent fines
in gravel substrates, or some other technique? Characterizing "sediment conditions" is not a
simple task and without knowing the specifics of the monitoring program I'm not sure to what
extent this objective will provide usable or useful information. Similarly., the assessment of
"status and trend" is identified in Objective Number 2 for sediment. / have no idea what will be
measured at the 450 randomly chose sites and / have grave concerns that little will be learned
about the status and trend of "sediment conditions" and anthropogenic influences after 5 years.

While the ODF&W and ODF have listed a fair number of measures for some of the biological
objectives, what is noticeable in the Supplement is a lack of specificity and clarity by the
Department of Agriculture. Where measures of the Oregon Department of Agriculture are
mentioned, they usually include a general comment about SB1010 or CAFO programs. Without
additional information about the intent of those programs, their level of funding, their likelihood
to be implemented (e.g., are these programs voluntary or regulatory?), etc., it is not possible to
know how successful they might be.

5. Are the analyses and conclusions in the Supplement consistent with the scientific literature,
and does the analysis support the conclusions? Is more research needed in any area of water
quality for the Supplement to be successful in protecting and restoring steelhead? If so, what
areas require additional research?
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The chapter identifies alarge number of water quality factors that are likely to affect steelhead.

If all of these are significantly improved, / suspect it will have abeneficial (but unknown) effect
on steelhead productivity. For many of the forestry issues, historical research studies have
provided a basis for addressing many of the listed water quality variables. Unfortunately a
comparable level of research history for streams draining agricultural lands, rangelands, or urban
areasisnot available.

For some of the water quality variables, an improved information base is needed to help
understand the potential gravity of a problem. For example, the topic of "toxics" could be
addressed by an extensive and expensive water quality sampling program. However.. the
development of an annual reporting program by landowners using herbicides, insecticides.. or
other non-point chemicals would provide an important perspective of the potential magnitude of
thetoxicsissue. Alternatively, producers of agricultural and forestry chemicals could be required
to report the amount of such chemicals sold within the State each year. / would highly
recommend that the State begin to compile and publicly report on an annual basis the quantities
of chemicals being used in each of the major steelhead basins.

| find it disappointing that additional research efforts are not identified in the Supplement.
Surely, there are numerous research questions that need to be addressed if improvements in water
quality areto be beneficial to improving fish runs. Such research could be used to confirm the
importance of various water quality variables relative to steelhead productivity; it could be used
to identify which land uses are creating the greatest water quality problems; it could also be
useful to help establish priorities for management programs designed to improve water quality.

If additional research is supported by the State, a significant component should be in the form of
competitive grants and not simply areallocation of State monies to various agencies.

6. Doesit appear that the agency management measures listed in the Supplement will result in
water quality improvements that are measurable, and over what period of time? Will the water
quality improvements occur soon enough to recover the species?

Hopefully the listed agency measures will help improve water quality through the steelhead
region. However, because so many of them are voluntary and the extent to which actual
improvements in water quality are likely to occur is not known, / am unable to make a prediction
asto what improvements in steelhead populations will occur, when they will occur, or their
likelihood of occurring. Again, awide range of factors other than water quality are influencing
steelhead populations in the state, and in many locations water quality may not be the major
factor.

7. Does the Supplement, in combination with the Oregon Plan, contain adequate water quality
monitoring to determine the success of individual measures, to allow for adaptive management,
and to assess success of the plan? If not, what additional water quality monitoring is necessary?

In my opinion, the monitoring sections needs to be entirely reworked. The simple use of
randomization for selecting monitoring stationsin river systems that have systematic
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characteristics and varying responses to land usesistoo simplistic. It isalso unlikely to achieve
the desired objectives. To gain accurate insights about the water quality of Oregon’s streams and
rivers through a monitoring program requires a great deal more thought and effort than is entailed
in asimple random selection of sites. Water quality data are often expensive to obtain and thusiit
behooves the DEQ to do their utmost in maximizing the efficiency of any monitoring program.
The brevity of write-up associated with each of the proposed "monitoring efforts" indicates that
this task needs much more work. While watershed councils and other agencies may provide
some useful data, it will be necessary for the DEO to maintain atight control on data quality for
those water quality variables that will be compared across basins. Based on what is proposed in
the Supplement, it seems highly likely to me that after 5 years of monitoring randomly selected
sites that the State will be able to say much about trends in water quality.

| really doubt if watershed councils or even state agencies will be up to the challenge of doing
"effectiveness monitoring”. Such monitoring is not easy, requires a rigorous design, and cannot
be applied to al water quality variablesin al basins. Thus, some selectively of the most
important variables of concern and the prioritizing of effortswill be necessary.

From a monitoring perspective, | would suggest that the establishment of one or more benchmark
sites for long-term monitoring of flows, stream temperatures,, turbidity, and selected other water
quality variables should be a high priority in each basin. Each basin should have at |east one
main-stem station that continuously records turbidity. It'simportant to realize that basins with
degraded water quality will not be improved immediately regardless of what management
changes are implemented. However, it isimportant to begin to establish baseline conditions and
to be able to demonstrate sometime in the future that water quality isimproving. Long term
stations (with companion flow information at each) will provide a better basis for confirming and
understanding changes in water quality than the random distribution of periodically sampled
stations proposed in the Supplement.

8. What should be our priorities for implementing the factors of decline, biological objectives,
and agency management measures? In other words, what are the most effective elements of the
Supplement? Are there agency management measures that will be ineffective and/or a waste of
money?

From the perspective of water quality, perhaps the most important single thing the State can do is
to provide the citizens of the State and watershed councils with high quality information
regarding the status of water quality across the various basins. Without having accurate
information, the development of well-intended action programs may be counter-productive and
ineffective. Thus, arigorous monitoring program that provides important information on the
status and trends relative to at |east some of the important water quality variablesisa
fundamental concern.

It was interesting to see that Watershed Analysis of Forestry practices was listed for some of the
DOF measures. What was noticeably lacking were similar listings of Watershed Analyses for
watersheds with Agricultural land use practices, Rangeland practice, Estuarine land use practice,
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or Urban development. Without consistently and fairly addressing all 1and uses contributing to
water quality degradation, the implementation of voluntary or regulatory programs to improve
water quality may ultimately appear arbitrary, capricious, and unfair from a socia context; they
may also be ineffective from an ecological perspective.

Finally, it is possible that all of the proposed measures in this plan could move "forward" in some
fashion but after 5 or 10 years we will be not be much closer to understanding functional

rel ationships between land uses and the status of steelhead, particularly for agricultural, range,
and urban stream systems. The lack of previous, current, or future research efforts directed at
those land uses will continue to be a major shortcoming for improving the status of Steelhead
stocks.

| trust that the above comments will be useful as you revise and refine your proposals for
improving the quality of the waters of the State.
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Mike Bonoff
Harza Northwest

1. Doesthe document list all relevant factors of decline regarding steelhead? If there are
additional significant factors regarding steelhead decline, please list them.

Factors for decline of steelhead listed in the document include the following:

* Temperature

e Sediment

* Dissolved Oxygen

» Total Dissolved Gas
» Biological Conditions
* Toxics

. pH

» Stream Fertility.

The above list, with the exception of stream fertility and biological conditions, are parameters for

which state standards exist. Whilethislist is nearly comprehensive (it also needs ocean

conditions), it seems to me that the perspective for developing factors for decline should not be

tied so directly to the standards, but should reflect more thinking about causal mechanisms for

declining steelhead runs. The standards are there to protect a variety of beneficial uses; the water

quality section of the Plan has only one purpose: halt declining steelhead stocks and recover the

species. Thus the framework of the standards as factors for decline fails to demonstrate any

depth of analysis, with respect to water quality, that has gone into the recovery plan. A key

sentence in the Water Quality Chapter of the Oregon Coastal Salmon Restoration Initiative

illustrates this problem (p17B-1). “Water quality is usually thought of in terms of the water

quality standards the state has adopted under the Clean Water Act (33 U.S.C. 466 et seq.)”. This
approach of compartmentalizing and numerically evaluating various stream reaches is fine for
reporting ambient monitoring program results. However, for purposes of the Steelhead
Supplement, a more integrated approach is necessary. Water quality should be approached as a
component of habitat quality. For example; temperature, dissolved oxygen, and pH are directly
linked to nutrient loading and ultimately to stream fertility. The separation of these individual
elements is convenient for purposes of document organization, but does little to demonstrate new
thinking and redoubled efforts to reverse water quality degradation that should be the hallmark of
the Plan.

2. Are the factors of decline described appropriately? If not, what improvements can you
suggest?

As discussed above, the major improvement | would suggest is a more integrated presentation of
factors for decline. The factors for decline are in the document, but there is scant
acknowledgment that these factors are interrelated, which is why many of the measures are
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presented more than once. One suggestion would be to reorganize the section with two major
headings: physical factors and biological factors. Text linking the two would still be necessary,
but an introduction to each section would serve to illustrate the linkages between factors, and the
significance of the factorsto steelhead. The only discussion of significance of the factors now in
the Supplement is relative to the number of 303(d) listed stream miles as a percentage of the total
milesin the ESU for a particular factor, i.e., temperature. Subheadings within the section could
address the individual factors, and the corresponding measures would follow.

If the document is reorganized as discussed above, the current factor of Biological Conditions
would not be necessary. Thisfactor is too broad, and contains several elements that could stand
on their own in either the physical or biological sections. For example, flow alteration and
pesticide application are distinct physical factors, and removal of riparian vegetation isa
biological factor. With regard to the sediment factor, the Supplement should note that lack of
spawning gravels could aso be limiting steelhead populations in some ESUs due to dams or
other diversions.

3. Do thebiologica objectives address the factors of decline adequately? Will achieving the
biological objectives result in halting or reversing the decline of steelhead in the ESUs
identified in the Supplement?

The biological objectives appear comprehensive and more than adequate to address the factors of
decline listed in the Supplement. Whether improvement in habitat and steelhead numbers results
Is dependent on the degree of implementation of measures (see #4 below).

4. Are the agency management measures listed in the supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the factors
of declinein atimely manner? Are the agency management measures able to be
implemented within the identified time frames?

It appears that achieving many of the biological objectivesis dependent on significant levels of
effort by watershed councils and other agencies and organizations. No assurance that the
Supplement will meet the objectives can be given due to these uncertainties. If DEQ isto rely on
watershed councils or other community-based efforts, measures to help ensure the success of
these efforts seems warranted. For example, development of printed materials and an outreach
capability to help focus activities of watershed councils would be beneficial (this may already
exist).

The timing of implementation of management measures seems ambitious, but an ambitious
program iswhat is needed. | cannot offer meaningful input at this point regarding whether the
identified time frames, e.g., to determine trends in the ESUs for temperature, are doable given
current staffing, budgets, etc.

5. Arethe analyses and conclusions in the Supplement consistent with the scientific literature,
and does the analysis support the conclusions? Is more research needed in any area of water
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quality for the Supplement to be successful in protecting and restoring steelhead? If so, what
areas require additional research?

The Supplement appears to be well founded on current research. An areain need of additional
research, with respect to water quality, is potentia nitrogen limitation of streamsin some ESUs,
particularly the Klamath and OR Coast ESU. N limitation is apparently the case in the North
Umpqua River. Management implications of this are increased productivity of streamsin
response to trace nitrogen additions, leading to greater biomass of stream periphyton, higher pH,
DO problems, etc.

6. Doesit appear that the agency management measures listed in the Supplement will result in
water quality improvements that are measurable, and over what period of time? Will the
water quality improvements occur soon enough to recover the species?

In most cases, it is unlikely that responses to the measures proposed will be statistically
measurable due to the variance that exists in water quality data, and the lack of baseline data for
several parameters and/or geographic areas. However, biological responses (improvements)
could occur well within the time period required to establish statistical certainty in trendsin
water quality or temperature. For this reason, biological variables such as escapement, and
measures such as macroinvertebrate densities and abundance should be relied on to gage success.
Improvement in these parameters will provide immediate feedback on the success of recovery
measures.

7. Doesthe Supplement, in combination with the Oregon Plan, contain adequate water quality
monitoring to determine the success of individual measures, to allow for adaptive
management, and to assess success of the Plan? If not, what additional water quality
monitoring is necessary?

The monitoring described under DEQ19S - Water Quality Monitoring and Assessment, appears
adequate. However, thereis no indication that the sampling program will be able to meet

specific monitoring objectives. For example, will the monitoring program be able to detect a 2

°F decrease in temperatures within sites or within a ESU over a 5-year period? Some bounds on

the expected resolution of the monitoring would be useful. But again, biological measures,
particularly those that incorporate a number of “metrics”, such as Bob Wisseman'’s index for
macroinvertebrates, should be an integral piece of the monitoring program. Adaptive
management based on water quality data alone is not realistic.

8. What should be our priorities for implementing the factors of decline, biological objectives,
and agency management measures? In other words, what are the most effective elements of
the Supplement? Are there agency management measures that will be ineffective and/or a
waste of money?

| believe the monitoring measul@EQ 19S) is one of the most effective elements of the
Supplement. All three components of this measure (Randomized Design, Strategic Data, and

The Oregon Plan Water Quality Comments
Supplement | — Steelhead
December 15, 1997 Chapter 16 - page 20



Watershed Design) are critical to understanding the extent of water quality problemsin the
steelhead ESUs. Targeted monitoring is particularly important, although I'm concerned that
DEQ is relying too heavily on Watershed Councils for these data.

It appeared that the list of measures in the Supplement was “padded” with projects that would
have occurred regardless of the steelhead recovery effort®EQR4S - Implementation of

Portland CSO Consent Order, andDEQ27S - Willamette River Basin Sudy. The appearance is

that every project the State of Oregon has considered that could have water quality implications
has been included, however; none of the measures listed appear to be “a waste of money”.

The challenge that is most evident from the Supplement is coordination among the various
agencies in conducting the studies. How quickly can the State respond to the information
collected? What mechanisms exist to share data and make management decisions? A
management/response framework is needed to ensure that data are not lost or ignored in this
process.
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Dr. Gary Chapman
Paladin Water Quality Consulting

| had essentially completed my review when | received the additional materials sent out on
October 13. Rather than delete materials from my earlier review, | merely appended some
additional comments or retractions on the basis of the additional materials. | do thank you for
sending out these other materials, as| function better with hard copy than with electronic copy on
the screen.

| admit to being almost completely overwhelmed by the various management measures outlined
in the chapters. [| was definitely suffering from Agency, Program and Statute Acronym and
Number Syndrome (APSANS).] Overall management (at |east oversight) of all these various
measures should be carried out as expeditiously as possible. Effective dialogue with, and
cooperation front, federal agencies also seems avital factor in achieving the final goal of
salmonid recovery.

Some of my confusion in dealing with the review was an uncertainty as to what level of
resolution was required before a watershed could be labeled as meeting various monitoring goals.
| could not tell whether this was a statistical, or an absolute, monitoring coverage definition. If
the latter, | missed a specific definition of coverage required to attain completenessin a
watershed. In either case, | found the number of biological monitoring sites insufficient. In the
final analysis, the total of the various management efforts, which is difficult to pull together from
the plan, might produce the coverage necessary for successful implementation of the plan.
However, | am not convinced that such isthe case.

Successful completion of the goals will probably depend to a great extent on the timeliness and
effectiveness of the oversight and review processes, and subsequently on the responsiveness and
flexibility of the various agencies. Continuing political and financial support, often in the face of
easy-out solutions based on subjective perspectives by various parties, is critical. Perhapsthe
greatest technical problem in programs such as that outlined in the recovery plan is the decision
on when to change program parameters. Thisis usually manifested in the analysis of short-term
data trends and making decisions having long-term programmeatic consequences. Usually itis
best to perform in-depth review and analysis at the first of the project (as appears to be the case
here) and then stick to the plan for the long haul. There will amost certainly be exceptions to
this general guideline, and this becomes a problem. Thisfact merely emphasizes the need for
timely and effective oversight by an experienced and objective steering committee.
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| thank you for the opportunity to have reviewed the plan. If any of my comments require my
additional input, I'd be happy to help clarify them.

Sincerely,
Gary A. Chapman, Ph.D.

1. I believe that the supplement lists all of the important water quality factors that have
contributed to the decline of steelhead populations in Oregon waters. It is apparent to me that
although there may be specific toxic materials that are adversely affecting steelhead (and other
species), these are probably not widespread, either in location or influence.

2. In general the factors are adequately described. In order to focus upon the most critical factors
it would be vauable to include in the analytica process an overlay of factors and habitat
importance. Thus, a watershed with 303(d) listing as a result of sight water quality exceedence
of asingle factor and of minimal value as steelhead habitat should not be weighted the same as a
critical watershed with significant temperature, physical habitat, and sedimentation problems. A
simple pass/fail watershed scorecard is very much inadequate.

The discussions of Biological Criteria as afactor in the decline of salmonids contains a circular
argument for some situations. Certainly a change in macroinvertebrate communities can directly
affect salmonid production, but usually the macroinvertebrate communities are responding to
other of the identified factors of decline (e.g. temperature, sediment, etc.). Even more circular is
the tie-in between fish index of biological integrity (IBI) and salmonid abundance; salmonid
absence or scarcity would contribute directly to alow IBI score. In thislatter case, the Biological
Criteriawould be saying that the absence of salmonidsis afactor in the decline of salmonids.
Aside from diseases, introduced species, and natural cycles, adeclinein Biological Criteria
should be examined for probable causative factors from among those identified as factors of
decline.

3. The biological objectives are sensible and may be appropriate. It is obvious that most of the
objectives deal with data collection, which, by itself, will not reverse the decline of steelhead
populations. It isaxiomatic that if the water quality problems have been appropriately defined,
safe standards set for these problem parameters, and then these standards met, then the objectives
should be attained. This assumes that appropriate sediment standards can be established and
met; failing that aspect alone may doom the recovery plan. It isdifficult to separate temperature,
sediment, and biological conditions from structural habitat characteristics such as depth, woody
debris, and overhead cover. In-as-much as these features are all inter-related and influenced by
land management practices, one is tempted to optimistically assume that attainment of all water
quality objectives will be accompanied by comparable improvement in structural habitat
characteristics. If this parallel improvement in habitat does not occur, it is possible that recovery
would not occur, or would occur at a much slower rate than would otherwise be the case.
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4. The agency management measures listed in the Supplement are probably not adequate to
achieve the associated biological objectives. It is clear that these measures are a necessary
collage of new and existing programs. However, the level of detail provided (or more precisely,
Its absence) seems to indicate that the coverage of the various monitoring programs cannot attain
both the geographic breadth and geographic level of resolution required to define existing water
quality. For example, temperature objectives include measurements at 225 reference sites, 450
random sites, at an unspecified number of sites of restoration activity or BMP application, and
presumably at sites representing special study areas (e.g. TMDLSs for temperature on Lower
Columbia and Lower Snake Rivers). This sampling does not appear adequate to properly define
conditions in 311 fifth field watersheds or, viewed another way, the 40,000 stream miles
specified for al the fourth field hydrological unitsidentified in the plan. Thereisnothingin the
plan to give confidence that the monitoring coverage will provide the necessary detail implied by
the objectives.

Developing monitoring plans for trends, especially appropriate random site selection techniques
and statistics, is notorioudly difficult. Inaddition, it is difficult to mesh the goals and
requirements for this random type of monitoring with what are considered (often incorrectly)
more knowledge-based reference sampling site selection. This plan attempts to use both
procedures, but the specifics of the selection processes are not given in sufficient detail for
rational evaluation. Regardless of the selection procedures, the number of monitoring sites
appears inadequate unless other data collection efforts are planned but not clearly defined.

It is not possible to conclusively assess the timeliness of the management measuresin attaining
the listed biological objectives. Too much uncertainty exists regarding the efficacy of the various
land management and restoration activities to be confident regarding attainment of the objectives.
| believe that the measures proposed will move the process in the correct direction and that no
major areas of concern have been ignored. The overall implementation would profit from a
specific coordination and analysis objective with the goal of achieving rapid synthesis of status
for the overall recovery plan. | did not notice mention of any such specific coordination
responsibility in the supplement. Isthisthe role of the Salmon Strategy Team that is mentioned
in the salmon recovery plan?

There appears to be no rational for the allocation of the numbers of reference and random sites
per ESU. The number of sites per ESU indicates a heavy bias towards sampling stations in the
SW Washington and Lower Columbia ESU. There are 331 5th field watersheds and 675 total
sampling stations (pooling reference and random sites). The current selection alows one
reference site per 1.47 watersheds, i.e. there could be a single reference station in 2/3rds of the
watersheds. The current allocation ranges from alow of 56% of the watersheds in the Klamath
and Oregon Coastal ESU to amost 2 reference sites per watershed in the SW Washington/L ower
Columbia River ESU. Obviously a headwater reference site can't apply to a downstream site and
visa-versa, therefore reference sites data will have to apply across similar watersheds. The
current alocation of reference sites (and random sites) appears too arbitrary to have been well
reasoned. How were the allocation and number of reference sites and monitoring sites selected?
It isunclear, but logical, that the same sites will be used for the salmon recovery plan.
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Wouldn't it be better to alot the number of sites on the basis of stream miles and perhaps by
weighting on the basis of historic presence/absence with some consideration of run size? How is
asite defined? Are stretches identified and numbered and then selected, or are longitudinal loci
selected and then sites placed to include the locus? Some parameters can be measured at asingle
point, but others require some length of stream. Isit possible for reference sites and randomly
selected monitoring sites to overlap?

What is awatershed as related to objectives no. 1? For example, an objective for temperature is
to identify, by 2002, 50% of the watersheds not meeting the standards and, by 2007, to identify
95% percent of such watersheds. There are already 303(d) listed, temperature impaired, stream
milesfor 18 of the 19 hydrologica unitsin the Klamath/Coastal ESU. Thisimplies that 95% of
the impaired hydrological units have already been identified. Obviously then, awatershed is
smaller than a hydrological unit. However, these data must be decomposable into smaller units
(e.g. watersheds, however defined). What proportion of watersheds have aready been identified
asimpaired? Can awatershed be called unimpaired until it issampled in its entirety? Thereis
nothing in the supplement that defines the level of monitoring detail that constitutes complete
sampling for awatershed (e.g. sites per stream mile, sites per watershed, etc.). In some cases one
site may be assumed to adequately represent the entire watershed, for other cases considerably
more sites may be required. This specific detail is necessary before attainment probability can be
judged.

The percentage goal typical of the various objectives no. 1 seems alittle smplistic. If, for
example, there are 500 watersheds and 50 are, in fact, impaired, one would have to sample at
least 475 watersheds before one could be assured of identifying at least 50% of the impaired
watersheds. However, if 450 of 500 watersheds are, in fact, impaired, one would have to sample
only 275 watersheds to be assured of identifying 50% of the impaired watersheds. In other
words, one can plan ahead to collect data on a specified percentage of watersheds by a particular
time, but one cannot plan ahead to identify a specified percentage of impaired watersheds.

The biological objective 1 for TDG will depend upon spill and flow conditions for the riversin
guestion. The extent of excessive TDG levels depends upon these conditions. Therefore, al one
can do is achieve measurements in 100% of the reaches specified under the spill and flow
conditions extant at the time of sampling. Datafrom low water years would not apply to high
water years.

Detailsin DEQ19S regarding the Strategic Design don't seem to clearly apply to the specific
water quality objectivesin all cases. The latter clearly include reference and random sites, but
other agencies will primarily provide data for restoration-type sites. However, the Strategic
Design states that sites will be selected where restoration projects have been implemented, where
aTMDL or Agriculture WQMP will be completed, and in areas identified as core or critical
habitat. Except for the latter, none can be considered as logical reference sites and certainly
cannot be counted on for random site selection. Thisis quite confusing. The discussion of
Biological Communities in this same section seems to have no application except to reference
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sites selected in core or critical habitat areas for salmonid populations. | could not mentally
overlay the sampling sites mentioned in the various biological objectives with those mentioned in
the Strategic Design section.

5. There are no specifically identified conclusions listed in this chapter. | assume that the
guestion about analyses and conclusions refers to the general discussion regarding the factors of
decline, collection of data, and activities leading to recovery. | found no egregious errors with
respect to the supplement and the current state of knowledge of steelhead environmental needs.

Three areas of research appear to me to need additional attention, or at least more specific detall

within the plan. First, in the analysis of biological communities, the only specific metric

mentioned is the calculation of an Index of Biological Integrity (IBI). | associate the IBI with

fish populations only. Certainly an index should be used that includes macroinvertebrate data.

Although there are such indices in existence, one wonders if any are presumed to be adequate for

our waters. Istheintent of the term IBI to include macroinvertebrates? Has a decision been

made to use another (unspecified) index for macroinvertebrates? If not, some “research” should
be undertaken to select such an index. [l retract this as a research area if the metric included in
the salmon plan figure titled "Remap Erosional Samples" is deemed adequate.]

Second, there is no mention of the specific "biological assessments" that will be used as
indicators of potential toxic chemical contamination. Is the intent here to couple results of such
indices as the IBI with potential toxic chemical problems? Frankly, | would not expect to see

such problems except in rare instances, but | am unaware of any biological assessment tools that
will flag toxicity problems specifically as opposed to other habitat problems. | would not
recommend research in this area, but if some types of "biomarkers" are implied, there needs to be
research into their sensitivity and veracity.

Third, there is a pressing need to develop a good procedure to monitor intergravel dissolved
oxygen (DO). Throughout the section dealing with sediment, the problem of intergravel DO is
highlighted, but there is no mention of monitoring intergravel DO. There is no question in my
mind that this could be a major problem in some watersheds. However, there is the possibility
that this concern is a red herring. | believe that collection of data to answer this question is of the
utmost importance. Research should include method development and evaluation as well as
sample site selection procedures. [l note that the salmon recovery plan includes mention of
monitoring of 20 inter-gravel DO sites/year. Because the current intergravel DO standard is
treated as a spatial median, single sampling points cannot be used for compliance. A reliable
means of sampling for intergravel DO is required that does not require semi-permanent
installation of expensive or sophisticated sampling equipment. In addition, because salmonids
clean gravel in the process of spawning, samples outside of redds may bear no clear relationship
to samples inside of redds. At least some research is needed on this point.]

6. | believe that the measures proposed will result in water quality improvements that are
measurable. | have long believed that salmon and steelhead decline (excluding periodic cycles
due to broader scale climatic and oceanic conditions) was caused by habitat modification and fish
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stock over-harvest (plus the effect of hydro projects on the Columbia and Snake Rivers). The
rate of recovery from these habitat modifications depends upon both anthropogenic and natural
activities. In genera | believe that the improvements will be slow and be affected by the status of
the various natural climatic and oceanic cycles. Such factors as in-stream cover can be
improved, rapidly by man (with varied success), or slowly by nature. Sedimentation recovery
depends upon vegetation growth, bank stabilization, flushing flows, etc. Some of these take
considerable time. Even if measurable improvements are seen in such parameters as temperature
or sediment, it may take considerable additional time before steelhead population improvement is
apparent. | think it could take at least the 30-year period of the plan (based upon goals out
through 2027) to see significant improvement in some cases. Logically, where most
improvement might be possible, the worst conditions probably exist and the most water quality
and habitat improvement is needed. Asaresult, where we might be best able to measure
recovery, that recovery could aso be expected to take the longest time.

Even such factors as habitat partitioning among the various salmonid species could affect the
relative recovery rates of the salmon and steelhead in any given watershed; differencesin oceanic
migration patterns might also favor one salmonid species’ recovery over that of another. In other
words, measurement of success can be a complicated business and we should not expect too
much, too soon. However, the objectives and activities of the supplement are the right medicine
and they will eventually succeed in recovering the species if we do not introduce another major
Impediment (e.g. an introduced species or disease, amajor alteration of the marine food web, or
reckless over-harvest). This also assumesthat if monitoring indicates that current land
management or other practices are not sufficiently protective of habitat, that more stringent
measures will be adopted by the responsible parties.

7. Except for two items, the water quality monitoring proposed should achieve the goals of the
supplement. These two exceptions (noted previously) are a probably insufficient number of
sampling sites (e.g. too few sites for the number of watersheds and river miles), and failure to
adequately measure intergravel dissolved oxygen.

8. Highest Priority:

1. evaluating temperature and sedimentation in conjunction with land activities,

2. evaluating biological indices with respect to temperature and sedimentation as well as
to other physical habitat features (stream flow, cover, etc.);

3. measuring intergravel dissolved oxygen as a function of sedimentation and stream
flow;

Lowest Priority:
1. concern regarding toxic chemicals;
2. measuring water column DO;
3. pH.
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Early emphasis should be on establishing a good data base for minimally impacted reference sites
(in good steelhead habitat) and for recovery/restoration sites where one would expect to find
conditions similar to reference sites if |and management activities are successful in attaining
environmental goals. | have already questioned the allocation of reference (and random)
sampling sites without apparent consideration of where the better habitat and most fish stocks
should exist. | salute the apparent decision not to conduct extensive water chemistry analyses for
toxic chemicals which | believe would be a major waste of resources. | would look for chemical
causes and conduct ambient sample bioassays if biological criteriaindicated poor conditions, but
where no other of the identified factors of decline appeared to be in evidence.
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Dr. Robert Hughes
Dynamac

Hereis my review focused around your 8 questions plus some specific comments.
General Comments

1. Not knowing what the other chapters are in the Steelhead Supplement | am wondering whether
issues such as barriers (especialy dams, culverts, dewatered streams), disease, fish stocking,
estuarine and near coastal water quality and physical habitat, alien stocks and species, physical
habitat, and instream flows are covered as relevant water quality factors.

More importantly, the driving social factors are ignored, like institutional resistance to change,
human overpopulation and overconsumption, continued popul ation and economic growth, lack of
an ecological ethic, limited leadership and vision from agency heads and the legislature, and an
emphasis on individualism vs. communitarianism (greed vs sharing, present vs future, humans
VvS. ecosystems, materialism vs. service). Technological fixes and rules do not substitute for the
great social conversion that must occur if we are to make a place for salmon in aworld evermore
dominated by humans. | can provide citations of the scientific literature making these
connections if you wish.

2. | think land use must be more precisely and accurately evaluated.

3. The biological objectives do not appropriately address the declining factors for the reasons
mentioned in 1. Also, few of the biological objectives are biological. For example, even in the
biocriteria bio-objectives 1 is a habitat objective, 2 isa set of monitoring milestones for general
biological conditions, 3 is an expectation that watershed councils will assess biological
conditions, 4 isavery general objective that could be met with weak steelhead populations, and 5
iIsawater quality objective. Nowhereis there an objective of producing sustainable populations
of wild steelhead that can also support a high quality fishery. Although the stated objectives are
necessary, they are not sufficient. Somewhere some grander over-arching objectives, goals, or
assessment endpoints are needed for steelhead. Therefore many of the objectives could be met
without halting or reversing steelhead declines.

4.1 am uncertain whether the listed management measures are adequate or not. My guessis not.
Thereisinsufficient information on each to judge the probability of meeting even the limited
objectiveslisted. It would have been useful (and might have saved paper) to have seen a matrix
or table indicating the management measures vs. the objectives; asis, the redundancy made it
only appear that much was being done. Very few time frames were presented so it is unclear
whether they can be implemented within those time frames. Also, without some sense of funding
and staffing levelsimplementation dates are guesses. The lack of such information does not
Inspire confidence in management or the likelihood of success in restoring steelhead.
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5. I did not read any analyses or conclusions, nor were there clear linkages to the scientific
literature. A supplement cannot protect and restore steelhead. | think the proposals have
potential for improving conditions. The major areas requiring additional research are the effects
of ocean condition--including management & harvest of other marine & estuarine resources--and
the social issues presented in 1. Since people are the problem, we need to know much more
about how to manage us as opposed to fish and their habitats. The connections between land use
(resource exploitation), population growth, and salmon response need to be clarified and
communicated to the public. | think many people still believe we can continue to devegetate the
landscape and fill it with people yet have salmon as long as we leave a green strip near streams.
Thisisfolly.

6. Some of the measures should result in measurable improvements some will not, or only
indirectly. Many of the measures will require decades or centuries to result in improved
steelhead populations; thisis all the more reason to start soon. As stated in 4, recovery rateis a
function of $ and staff--if the investments planned do not exceed or at |east compare favorably
with those invested in destroying natural resources there will be no improvement, let alone
enough to recover steelhead.

7. There are some very good parts to the proposed monitoring, especially DEQ's idea of a
systematic random sample for site selection. Here again the $ and staff are not proposed; without
them thisisjust pieces of paper. A major shortcoming is the apparent lack of any coordination
among state monitoring agencies in terms of design, indicators, measurements, data management,
or data analysis and reporting. Thereisalso no clear statement of overall objectives, assessment
guestions, or assessment endpoints of interest to decision makers. Without knowing what we
want to know, we cannot know it.

8. The most impressive part of the Supplement is the sense that several independent agencies are
beginning to try to collaborate. This should be furthered to the maximum degree possible. The
historical differences among agencies developed as personsinterested in exploiting and
protecting specific resources recognized the need for some state authority. Now we know, as
salmon continuously remind us, that al these resources and actions are interconnected. We
should try to make our agencies and legislation recognize that fact through close collaboration
and reorganization at some levels, especially monitoring. If the agencies cannot cooperate, a
separate monitoring and reporting agency should be established. We do this at the federal level
to assess the human population; it is far more important to have high quality data about natural
resources and anthropogenic stressors.

Specific Comments (by page)

4. How are results from biased sampling designs helpful in planning and focusing resources?
Mightn't they ssimply distort both?

5. Numbers of stream miles assessed via a biased sampling design should not be used to make
projections about entire populations of streams. If you sampled only your colleagues would you
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expect high accuracy in predicting election results? Political pollsters have recognized the need
for unbiased sampling at least since Truman v. Dewey; why do you suppose our profession has
been so sluggish?

16. There are anumber of monitoring measures by DEQ and DF listed here, wouldn't it be nice to
coordinate them in terms of design, indicators, measurements, and database management?

How are watershed analyses related to temperature standards?
17. DEQ is proposing some good stuff here!

18. There are anumber of monitoring measures by DEQ and DF listed here, wouldn't it be nice to
coordinate them in terms of design, indicators, measurements, and database management?

How are watershed analyses related to temperature standards?

Who will be developing and implementing monitoring strategies? |s temperature the only
indicator of restoration? What is the frequency and history of restoration projects and ag plans?

19. Thisis another area where a statistical sampling design would be essential.

24. How will reference sites be defined and found? My senseisthat only afew small high
gradient reference sites exist. Are they representative of the habitats occupied by steelhead?

Wouldn't it be worthwhile to develop collaboration with DF and DFW in the sediment
monitoring covered under objectives 1 & 2?

25. There are a number of monitoring measures by DEQ and DF listed here, wouldn't it be nice to
coordinate them in terms of design, indicators, measurements, and database management?

Who will be developing and implementing monitoring strategies? |s sediment the only indicator
of restoration? What is the frequency and history of restoration projects and ag plans?

26. Are the estuary & hydropower programs listed really relevant to steelhead spawning gravels?
28. Are SB1010 and CAFO relevant to areas exceeding DEQ water quality standards?

30 & 31. Wouldn't it be worthwhile to develop collaboration with DF and DFW in the DO
monitoring covered under objectives 1 - 3?

32. Who will be developing and implementing monitoring strategies? 1s DO the only indicator
of restoration? What is the frequency and history of restoration projects and ag plans?

34. Are SB1010 and CAFO relevant to areas exceeding DEQ water quality standards?
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35. Might not TDG also be an issue in streams, especially those in ag and range areas receiving
excessive nutrients and lacking shade?

37. 1 think alien species and stocks should be added to the list of adverse alterations.

What sort of community is NOT balanced, integrated, or adaptive? They wouldn’t persist for
yearsif they were not. This phrase sounds nice but it haslittle basisin ecology. The remainder
of the footnote isfine.

38. Who will be developing and implementing monitoring strategies? |s biocondition the only
indicator of restoration? What is the frequency and history of restoration projects and ag plans?
How will biological condition be evaluated by watershed councils?

Do all the activities listed here and on p. 39 have abiological component? If so, what isit?

39. What sort of community isNOT balanced, integrated, or adaptive? They wouldn't persist for
yearsif they were not. This phrase sounds nice but it has little basis in ecology.

An ecoregion, subecoregion, or channel type would also be preferable to sub-basins as
stratification units. Catchments are too variable to use for this purpose.

41. | am doubtful that riparian and instream improvements can counter intensive and extensive
catchment disturbances. There are severa publications indicating that stream responses are
driven as much or more by catchment land uses as by riparian condition. | can provide them if
you wish.

44. Isthere any evidence that physiological markers will separate stress from multiple toxins vs.
capture and handling stress? Which specific toxins are detected physiologically?

45. How are the listed measures related to physiological monitoring of toxins?

50. Who will be developing and implementing monitoring strategies? Is pH the only indicator
of restoration? What is the frequency and history of restoration projects and ag plans?

52. What is the relevance of SB1010 and CAFO to sites better than pH standards?
61. Is there sufficient $ to complete catchment assessments and TMDLS?
Since watersheds are continuous entities varying in size and complexity with each additional

stream reach, their general size must be defined to make statements about them. What sampling
design will be employed for sampling and listing all watersheds not meeting standards?
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Has DEQ received its Healthy Streams budget? If so, isit likely to be continued? Without more
predictable budgets, this measure and othersin the supplement are mere wishes.

62. The wetland research group at the EPA lab in Corvallis has an interesting set of publications
documenting the sorry state of 401 permit reviews and enforcement. | can provide them if you
wish.

Has DEQ received its Healthy Streams budget? If so, isit likely to be continued? Without more
predictable budgets, this measure and others in the supplement are mere wishes.

63. Since watersheds are continuous entities varying in size and complexity with each additional
stream reach, their general size must be defined to make statements about them. What sampling
design will be employed for sampling and listing all watersheds not meeting standards?

66. | like the proposed randomized design. Some questions remain: When will sampling occur?
How will it and the indicators be linked with those of other agencies? What stream sizes will be
sampled? Does DEQ have integrity indices for fish and benthos? How do they relate to
steelhead integrity? What sort of database management system and staff is available to handle
and report on the data collected?

The "Strategic" Design reads more like a’Site-Specific’ Design. The randomized design
mentioned above sounds much more strategic. | see only two designs: randomized and site
specific. The former can be used to extrapolate to the population sampled; the latter offers
information about the site sampled only. This distinction makes one cost-effective and the other
costly.

67. What criteriawill be used to select reference sites?

Y ou might consider using fish tissue to monitor contaminant loadings; we've found them more
sensitive than sediment or water samples at detecting organic toxins and heavy metals.

68. | believe TDG may be a problem in productive agricultural streams also.

| think DEQ should run a cost-effectiveness analysis of its ambient water quality monitoring.
There are far more effective ways to monitor trends.

What sort of sampling design will be used to monitor watersheds? What data are available and
how comparable are they? In Tetra Tech’'s evaluation for DEQ of the available data on the
Willamette River, they concluded it did not meet data quality standards for multiple reasons. |
suspect these other sources will have similar shortcomings.

Completing 384 TMDLSs by 2007 means 38 per year--what is the number DEQ normally
completes per year? Arethey of comparable complexity, i.e., do they involve loads for
temperature and sediment from diffuse sources?
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69. | agree that citizen monitoring can produce low quality data--but I think it can be corrected
with training and supervision. If water quality data are of low quality, | believe biological data
will be also. How will site measurements be converted to watershed values?

74. A similar permit system should be implemented to ag and grazing on private lands. Streams
and salmon/steelhead don't know they are only to be protected on federal lands.

76. What is surveyed in the DFW surveys and with what sampling design? How redlisticisit to
survey all streamsin an entire ESU or all ESUS?

86. From the preceding 10 pages it appears that DFW has weak monitoring designs and
enforcement activities; it doesn't seem to be afull partner.

87-97. Aswith DFW, DF appears to lack any sort of monitoring design.

Given the amount of effort and $ expended it is negligent of the DEQ, DFW, DA, & DF at a
minimum to not have a collaborative monitoring design (preferably with a strong random
component), a set of common indicators and measurements, and a common data base
management system. Thereis also aclear need for implementing more remote sensing. This
monitoring should cover ambient instream conditions, implementation of recovery plans, and
ambient landuse practices. If the State truly wants to restore salmon, it cannot conduct business
asusual. | can provide references outlining such a monitoring program if you like.
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Dr. JamesKarr
University of Washington

Aswith the Coastal Oregon Plan that | reviewed earlier this year, this document clearly reflects a
thoughtful approach to protecting and restoring the salmonids of the region. The conceptual
framework of the process of protecting water quality is stronger than has been used through most
of this century. | am especially pleased by the effort to frame the issue in terms that emphasize
the importance of biological endpoints.

Let mefirst react to the first two questions:

1. Areall relevant factors of declineincluded?
2. Arethefactorsof decline described appropriately?

TOXICS (page 44): An important effect of the presence of toxic materiasisincreased
susceptibility of fish or other organismsto other stressors, organismsin atoxic environment may
be more susceptible to disease.

STREAM FERTILITY (page 53): Several causes of decline are wisely mentioned here but one
major oneis not included. Livestock grazing in many watersheds significantly degrade rivers by
the direct and indirect influences of livestock wastes in and near the stream channel.

BIOLOGICAL CONDITIONS(page 37): During the past 25 years, we have identified five major
ways that humans degrade the biological condition of rivers: 1. chemical pollution, 2. flow
ateration, 3. physical habitat alteration, 4. alteration of energy and nutrient supplies, and 5.
ateration of biotic interactions. The list as presented in your document covers segments of four
of those five. The missing item is biotic interactions, an effect that is usually stimulated by
introduction of exotics or the overharvest of sport and commercial fishers. The addition of that
aspect to thislist and the organization of the list into a coherent framework would be useful as an
aid to understanding the complex of important human influences. Let me react to each of the
itemsin your list, including the number it corresponds to in my organization of five classes.

Habitat degradation: this implies everything when | suspect you intend physical habitat (3).
Flow alteration: good (2).

Nutrient and sediment inputs: good. (Includes aspects of both 1. nutrients and 3. physical
habitat).

Removal of riparian vegetation: Influences components of all five.

Pesticide applications: (1)

Discharges from point sources: (1)

Channel modification: Text impliesit isfrom landscape. But also influenced by channelization
and riparian corridor as well as upland activities.
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This structure leaves out many other chemical effects from industrial and other effluents.
Personally | prefer an organized list to which we can add or incorporate factors in groups rather
than along laundry list without that organization.

The other questions are less clear to me and harder to answer because they require a broader
framework for evaluation. For example, the water quality objectives are outlined but without
knowing how the monitoring to track resource condition will be implemented it is hard to know
if the program will be a success. Rather than follow your questions, | will provide afew
reactions to my reading of the document.

Draft Water Quality Chapter

Page 4 - Y ou acknowledge mid-page that the results of the 303(d) list do not necessarily
represent conditions or the magnitude of the problem. | agree that the 303(d) processis
fundamentally flawed in severa ways, Y et in the next sentence you suggest they suggest what
water quality parameters are helpful in determining where the state should focus. Ina
fundamental way, this conflict illustrates a central flaw of the organization of this document. The
list of parameters ranges over avariety of conventional water quality parameters (DO, toxics,
sediment, temperature, etc.) but oddly mixes biological condition as one of the members of the
list. Biological condition isthe endpoint of interest to society and the physical and chemical
parameters are factors that may be important in indicating (and causing) the degradation in
biological condition. But there are factors in addition to that range of chemical water quality
parameters that also play amajor role in degrading biological condition. Seethelist of five
factors above and explore the human activities that relate to them. They go well beyond the
present short list of conventional "water pollution” measures.

Further the tabulations and figures that go along with this text seem to focus narrowly on these
parameters rather than considering the broader framework of human induced degradation. Itis
more a bean-counting classification of problems than areflection of the situation. Rather than
trying to classify the frequency of problems from single sources, it might be better to see each
place as being influenced by nearly al of them. It isthe cumulative impacts of these many
factors and others that are causing degradation at each site. The challenge isteasing out which
set isresponsible at each site and by how much.

By fragmenting the problem into a set of conventional water quality issues (pollutants), we
sustain the view of the problem that has limited our ability to respond with effective protection
and restoration strategiesin the past. Simply put, a broader strategy for diagnosis of the causes of
degradation in each watershed is critical if the restoration efforts are to properly target the causes
of degradation in each watershed.

The listing of parameters given here as a series of coequals should be reevaluated. Some are the
direct results of human actions, and thus the causes of degradation in biological condition. But
biological condition is not a cause of degradation in water quality. It isthe primary measure of
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interest to society. It iswhy we focus on chemical water quality parameters as one set of
indicators of biological degradation. Biological condition is not afactor for decline.

Targets are established in percentage reduction but little guidance is provided as to how those
tasks will be accomplished. What is known about the translation of change in miles of water
with changed water chemistry to direct improvement in biological condition, the desired
endpoint. How will the diagnostics procedures operate to eval uate these issues? How were those
targets established and why? Why are they not too slow? Too much of thisisleft aside or
unspoken, making it impossible to evaluate the likelihood of success.

On page 39, for example, the standards are set pretty low. A 20% reduction in impaired stream
milesin the next 2 decades seems a token accomplishment given what needs to be done and how
easy it isto make improvement in biological condition in alarge proportion of stream miles.

On page 37, asampling plan that has from 50 to 75 reference sites in each of the major
watersheds seems an extremely high set of numbers, in part because it is too ambiguous how
many kinds of systemswill require reference sites. How many reference sites are sought for each
stream classification group to be evaluated? How many groups are there? It is excessive too
when one consider that reference sites are supposed to represent the best sites, the sites
minimally disturbed by the past actions of human society. In my experience in the Pacific
Northwest, it will be nearly impossible to find that many truly reference sites for each of the
rivers typesin each of the watersheds. But | can't really tell because the language is not
adequately defined and described for me to understand what will really be done.

One final comment to reiterate a point made earlier. Itiscritical that you see biological condition
as the endpoint of interest to society in the implementation of both the Endangered Species Act
and the Clean Water Act. By making biological condition awater quality parameter, rather than
that endpoint, you keep the door open to the same class of mistakes that we have made in water
resource management and endangered species protection (or lack thereof) in the past.

Asusual, my scheduleis so full and | have not had adequate time to digest this document and
prepare as extensive set of comments as | would like. | am off to Australiato give atalk at a
River Health conference tomorrow so must hurry this letter along before my departure. 1 would
welcome an opportunity to contribute to this devel oping plan in the future if that would be of
help to you. In the meantime, congratulations on breaking the bonds of the past in many of the
activitiesinvolved in this effort. My comments are ssimply designed to urge you break more of
those bonds.
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Dr. Bill Krueger
OSU Department of Rangeland Resources

Thisis my review of the Water Quality Chapter of the Steelhead Supplement to the Oregon Plan.

1

2.

Are dl relevant water quality factorsincluded? The coverage seems adequate.

Are the factors of decline described appropriately? No. Itisimpossible to sort out
scientific principle, site specific results and opinion since statements are not fully
documented as to the basis.

Since scientific data concerning the results of achieving biological objectives are not
presented, this question cannot be answered.

Are agency measures adequate? The programs will probably move some aspects of water
quality towards improved water quality for fish. Since how science will be used is not
clear, it isimpossible to provide afirm answer to this without afirmer basisin sciences
and less on genera views of the authors.

Are conclusions consistent with scientific literature? In some waysthisistrueandin
othersit isdifficult to tell. For example, page 15 water temperatures are too warm or too
cold. The literature suggests that there are thresholds of ecological change that are
pertinent with respect to the nature of biological response. Achievable thresholds for fish
survival or potential to reduce anchor ice formation are not referenced. It sounds like the
authors consider ecological change to be fully manageable and does not consider that
when thresholds are crossed, management cannot reverse aresponse. When anchor iceis
forming, there may be a temperature threshold through which shade could prevent anchor
ice formation but if it gets cold enough no shade can prevent the formation of anchor ice.
The dynamic nature of ecological responses seems to be minimized in the document.

Are water quality improvements measurable and over what time period? The monitoring
Ispossible. Designs for monitoring need careful and site/location specific intensity and
focus. Thisdetail isbeyond the plan but is critical to future interpretation of ecological
parameters monitored. If DEQ protocols are followed there probably will not be
sufficient funds to meet their current protocols. If an overall, well designed, statewide
monitoring plan is designed that is not hierarchically linked to local sites and local
management areas, it is feasible to monitor the parameterslisted in astatistically reliable
way over a 3-4 year time frame. Thiswill accurately reflect what is being donein the
state but it cannot be used to evaluate basins, reaches, etc.

Will water quality improve soon to recover species? | do not know but | do know water
quality is not the only factor related to current steelhead population sizes.
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7. Iswater quality monitoring adequate as described? No. See answer to 6 above.

8. Priorities? | think there should be a clearer prioritization of the relative roles of al the
factors of decline and this should al be made public. The solvable problems should be
clearly identified and if they will restore salmon/steelhead they should be implemented.
If they won't, we should not pursue them. Finally, monitoring is very expensive. Design
asystem to monitor that will answer the questions that are of highest priority (probably
statewide success) and don't waste money on something that cannot be interpreted.

Section 1. Water Quality Document (17B1-63)

Page 17-B4, paragraph 6. REMAP project. The 57 sitesif sampled randomly can be used to
estimate the status and its value will be described by the confidence limits you can put on the
estimate made from the data sets.

Page 17-B8, paragraph 4. "with such large..." This statement from the Botkin report is purely
speculative and has no basis beyond the guess of Botkin.

Page |1 7-B9, paragraph 3. Sedimentation is not suggested as important in the physical habitat
document. Be sure your chapters agree. Thisis difficult when standards come from viewpoints
not scientific data.

Page 17-B28, paragraph 6. Research reports clearly show that irrigation withdrawal s do not
always cause an increase in water temperature. In some cases irrigation reduces ambient water
temperatures.

Page 17-B61. | do not believe ODFW has the ability to define conditions that cause streamsto
exceed temperature criteria

Oregon Department of Agriculture Description of Programs.

This document explains the ODA processes well. It doesn't discuss how agricultural practices
will be managed by ODA. Monitoring protocols are not included.
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Jim Lenhart, PE
Vice President of Research & Engineering
Stormwater M anagement

Genera Comments:

1. It seems that the document can be reduced to about 10% of it's size by organizing the factors,
ESU’s and Agency Management Measures into a matrix or tabular format. This would also
allow the authors to recognize duplications or missing agency management measures easily.

2. The water quality summary is a written presentation of a lot of numbers. The reader quickly
looses a sense of what is being said.

3. Some formatting is inconsistent.
4. Some acronyms are not defined.

5. It would be good to include a map of the ESU’s to gain an understanding of where they are
and a general idea of the presence of cities, dams, mountains, state parks etc.

6. The document continuously states that DEQ will rely on other agencies and watershed
councils to provide technical assistance. My interpretation is that DEQ does not have the funds
and is hoping that some one else will carry what promises to be a heavy economic burden. My
guestion is “is it realistic to assume that others will collect these data, coordinate and deliver it to
the state for some future compilation.” | would also question the motives of a multiplicity of
people collecting these data to serve their own interest, whether they view environmental
protection as a need or an obstacle. In addition, these data will be collected with different
instruments, data collection error and data collection techniques. It has been my experience that
when you attempt to compile and analyze data from many different sources, it can be very
difficult.

Technical Comments.

1. 1do not understand the basis for the selected number of sites. It appears these numbers are
arbitrary i.e. in quantities of 50 and 100. | would seek to select the number of sites based on the
diversity and statistical variance in stream reach characteristics. This will allow an optimization
of the number of monitoring sites.

2. 1 do not think that randomly selecting the monitoring sites is a good approach. It seems a
better approach would be to take a random sampling to establish both the variance and different
population characteristics. Once these statistical parameters are understood then carefully select
the site locations to best represent the diversity of each stream reach. This allows carefully
controlled data collection. For example: monitor temperatures on the upstream and downstream
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borders between land uses. Monitor for toxics above and below agricultural watersheds. Also
try to select sites that are easily accessible to reduce data collection costs.

3. When objectives are outlined | assume that there isatimeline or chronological order to the
objectives. In many cases one objective can not be started until the previous oneis achieved.

If thisis the case then the management of non-degraded systems should be paramount and listed
as objective number one rather than number six.

4. Each factor isgiven atimeline for percent completion. Again these numbers seem arbitrary.
| do not understand the basis. In addition the paper states that the 95" percentile will be reached
sometimein the future. Thisis 1.65 standard deviationsto the right for a normally distributed
population. Think about what it takes to bring something more than 2 standard deviations from
the mean. If we assume that, at best, the variance in awater quality parameter is normally
distributed then getting the 84™ percentile (1 standard deviation) may be more redlistic.

My opinion isthat if we are overly optimistic about the goals and they are not reached, then the
whole effort is set back because the goals have lost their meaning.
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Stuart McKenzie
Hydrologist, retired
USGS, Water Resources Division

Thank you for asking me to review the water-quality chapter of the steelhead supplement to the
Oregon Plan. | found it most interesting and the plan to be challenging.

This response will include general comments to the questions addressed in the cover letter from
Ms. Paula Burgess and some specific questions and suggestions related to specific pages or
programs listed in the document.

Question 1 -- We need to recognize that this plan only lists water-quality conditions for stream
miles that have been assessed. One has to wonder about the areas that have yet to be assessed. A
summary of the assessed stream miles are listed below:

Geographic area Total stream miles Stream miles Percent assessed
assessed

Klamath Mts. and 18,138 6,089 34
Oregon Coast

SW Washington 4,902 1,628 34
Lower Columbia

Upper Willamette 11,248 2,768 25
Snake River Basin 5,565 1,404 25

This table suggests that as much as 67 to 75 percent of the water-quality problems are yet to be
found. Note later that the stream miles assessed may not be a good measurement of what we
have |ooked at.

Question 2 -- | would like to see more emphasis on habitat measurements and assessment. Such
a program might include the following:

1. Determine what is appropriate habitat for the different ecoregions with emphasis on reference
Sites.

2. Establish specific protocols for measuring elements of habitat.

3. Establish methods to assess habitat, chemical, and biological data to determine the likely
improvement to biotaif specific habitat improvements were made.

4. Ensure that this monitoring and assessment program is compatible with Federal agencies and
their management of Federal lands.

Question 3. The plan does not address factors of decline, rather it addresses factors as they have
been measured (including 25 to 34 percent of the stream miles) relative to standards that have
been set for water uses including spawning, rearing, and passage of cold water fish. Thisplanis
conceived on the premise that the populations of steelhead will not be limited by water-quality
conditions if water-quality conditions of most of the stream miles meet water-quality standards.
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For this plan to be effective, the State needs to continue to update water-quality standards and
this program relative to research findings for cold-water uses to ensure the most benefit for
expended resources. | suggest atechnical review of this program after 10 years.

Question 4, 5, and 6 -- It would seem that this plan does use current understandings associated
between water-quality conditions and cold-water fish. Because any improvement in water-
quality conditions should be conducive to improving fish reproduction, rearing, and transport, it
is generally accepted that thisisarational approach. However, the specific benefit of any
specific activity or program listed in this plan islikely to be highly variable. The bottom line on
thisoneisthat | am not sure this effort will make a measurable change.

Question 7 -- Some of the big unknowns in the recovery of salmon and steelhead are as follows:
0 What effect is"El Nino" having on the fishery?
0 What effect is ocean fishing having on the fishery?
0 What are the water-quality problemsin the 67 to 75 percent of the stream miles that have not
been assessed?

The Monitoring program in this plan calls for visiting 1/5 of the monitoring (environmental and
reference) sites each year and for the following 4 years and repeating the sampling every five
years. How will future assessments be accomplished if there are large differencesin rainfall and
runoff between 5 year samplings? | suggest that some percent of the sites be sampled each year;
thisis particularly true of the reference sites, which are hopefully going to quantify effects due to
climatic factors.

Question 8 -- Hopefully, the 10 year review mentioned above will identify those elements that
are effective, those that are ineffective or having such aminimal effect (over the time period
measured) to cause no measurable difference, and new elements to be added.

Specific questions and suggestions are listed below: To aid in this presentation, | have suggested
the [deletion] and ADDITION of specific words.

Page 5 -- Thefirst paragraph says that 6,089 stream miles have been assessed, but in the second
paragraph, only 3,403 stream miles have been assessed for temperature. This make the 6,089
stream miles assessed rather meaningless, since it is not representative of any one or group of
parameters. | suggest deleting thisvalue in tables 1,3,5,and 7 and in the text. The same problem
occursin following sections.

Page 7 -- Because fecal coliform bacteria are not directly related to salmon and steelhead habitat,
| suggest deleting it from thisreport. Thisreport is already complicated enough without this
information.

Page 13 -- o Nutrients - includes [nutrients] NITROGEN and phosphorus
0 Toxics - includes pesticides and OTHER toxics
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Page 15 -- Under the Temperature discussion and Factors for decline:
Suggest adding GROUND-WATER PUMPAGE at the end of the paragraph.

Page 17 -- Temperature Biological objective 2:

| assume that the proposed number of reference sites will be in addition to those listed in
Temperature Biological Objective 3? It isclear that random sites sasmpled under DEQ19S will
be continuously monitored for temperature for 2 to 3 months. Isthisalso true for the reference
sites? Your presentation of 1998 sampling 20 percent of the reference sites, then in 1999
sampling 40 percent of the reference sitesis misleading. As| understand your monitoring plan, it
callsfor sampling at a different 20 percent of the reference sites for the first five years and then
repeating this effort every 5 years. This means that you will not have resampled sites and the
ability to assess climatic effects until 2003. | suggest first that the presentation of your sampling
plan be changed to show better what you plan (See table below) and secondly to consider
sampling afew sites each year for at least the first 5 years so you can determine the annual effects
of climate. The table format shown below should be considered for al of the schedules of
reference sites and for random sites.

Suggested table format:

Y ear Sites sampled Total sites sampled
1998 First 20% 20%

1999 Second 20% 40%

2000 Third 20% 60%

2001 Forth 20% 80%

2002 Last 20% 100%

2003 Repest cycle by resampling the first 20%

Page 19, 22, 33, 52, and 57 list DEQ25S "Three Basin Rul€" and implementation of this program
in Clackamas River Basin. Why only in Clackamas Basin? Why not in Santiam and McKenzie
Basins as well?

Page 23, last paragraph, second line -- Suggest it read -- emerging fry have been filled or
covered by excessive FINE sediment

Page 26 -- Sediment Biological objective 4. refers to DEQ's water-quality standards for inter-
gravel dissolved oxygen. It would be helpful to list this standard somewhere in the document. If
it isin the larger document, then thisis great and it should be referenced here for the reader.

Page 31 -- Dissolved Oxygen Biological objective 2: In most cases, there have been 75 reference
sites listed for Klamath Mountains and Oregon Coast ESU. | suggest that this objective aso
include 75 sites rather than the 50 listed.

Page 32 -- Dissolved Oxygen Biological objective 5:
Relativetotables 1, 3, 5, and 7, about 80 percent of the stream miles assessed currently are
meeting this objective. Assuming that this is representative of all stream miles, your milestone
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suggests that the State would not need to show any improvement until the year 2017. Isthiswhat
you mean to say? | suggest you provide an estimate of 80 percent for the year 1997 and list
tables 1, 3, 5, and 7 in this document as the source of this estimate and then have the following
milestones:

2007 -- 85%

2017 -- 90%

2027 -- 95%

Page 35 -- TDG Biological objective 2: How does DEQ ensure that an average of 80% of the
smolts pass the dams (fish passage efficiency)?

When you address the TDG standard, do you mean the 110 percent of saturation (State
standard) or the larger amount that is now allowed when the COE is spilling water at the dams?

Page 45 and 55 -- Toxics Biological Objective 3 and Stream Fertility Biological objective 6:
Presently, about 82 percent of the stream miles assessed have toxics problems (tables 1, 3, 5, and
7 in this document). With the milestones you listed, the State would not need to show any
improvement until the year 2017, assuming the percent of sites with problemsis the same as
those asses to date. |Isthiswhat you mean? | suggest making the milestone as follows:

Present -- 82% (estimated after assessing 1,370 stream miles)

2007 -- 85%
2017 -- 90%
2027 -- 95%

A similar schedule might be considered for similar reasons on page 55, but with a different
percentage for present condition.

Page 48 and 53-- pH Biological objective 1, Stream Fertility Biological objective 2: This
schedule seems to be slow. | suggest the following schedule, and allow the determination to be
done by correlation in addition to direct measurements.

2002 -- 75%

2007 -- 98%

Page 49 -- pH Biological Objective 2: | suggest using the same number of reference sites as
listed for the other elements. In my mind, thisis one of the most sensitive tests and one which is
very likely to be affected by annual changesin climatic effects.

Page 62 -- DEQS8S -- A date for starting and ending the next cycle is needed.

DEQ9S -- Why are only the TMDLs related to biological criteria, pH and toxics being
considered in this effort? It seems an inefficient way of completing this effort. Have biological
criteria, pH and toxics been found to be most problematic for steelhead? If so, say so.

Pages 65 - 69 -- DEQ19S -- On the three goals at the top of page 66, should not one of the goals
be to monitor all reaches that are now listed by 303(d) as "Need data or potential concern”?
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| very much like the monitoring of temperature continuously for two to three months.

Dissolved oxygen and pH -- the 3 to 5 continuous days of monitoring should include at least 3
consecutive days with <10 percent cloud cover during daylight hours.

Biological Communities -- need to add at the end AND CORRECTED FOR ANNUAL
CLIMATIC EFFECTSBY USING REFERENCE SITES.

Toxics -- thisitem says that the biological assessments will be used as indicators of potential
toxic chemical contamination. | assume this relationship iswell established? Y ou might want to
include areference to this knowledge.

Stream Fertility -- Thisitem needs to address the following:

0 Frequency of sample collection, and

0 Hydrologic and climatic conditions to be targeted for sampling.
Should you also be looking at the biological communities and try to make a measure of
bioproductivity?

Under Strategic Design -- Temperature, Sediment/Turbidity, and toxics: It says that DEQ will
rely largely on data collected by watershed councils or other agencies for these data. | suggest
the following for this effort:

o DEQ provide protocols for other agencies to use.

0 The protocols should include some quality control activities that will allow DEQ to
determine the quality (bias and variability) associated with these environmental data.

o If other agency programs are to provide data useable by DEQ to address concerns listed in
this document, DEQ will need to identify some staff to ensure that these monitoring activities
carry out the first two items listed above.

Dissolved Oxygen and pH -- Suggest deleting diurnal and replacing it with diel. Diurnal can
mean daylight hours; if you mean over 24 hours, di€l isthe preferred term.

Assessment of these datafor trend information -- Do you wish to address decadal, annual,
seasonal, or monthly trends? What method of analysis will be used to assess trends? How much
datais needed? Should | assume the data will be compared with reference sites to ensure that
climatic effects are removed? Why are DEQ lab personnel only to audit and move equipment?

Biological Communities -- There needs to be areference to use of reference sites to remove
climatic effects. Isthere areason that algae are not being considered as part of biological
communities? It is my understanding that fish will show effect over years, macroinvertebrates
over months, and algae over weeks. | can provide areference to thistimeline if you need it. |
very much like the reference to duplicate samples being collected to evaluate sampling and
natural variability.
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Toxics-- | suggest deleting herbicides and replacing it with pesticides, a more generic term that
includes herbicides. When you speak about sampling, are you using water, streambed or
suspended sediment, fish tissue, semi-impermeable membrane devices, or a combination of these
media? | suggest providing a guideline as to the percent of identified sites that will be sampled.

Total Dissolved Gas -- What about downstream of Willamette Falls and Lost Creek Dam?

Ambient Water Quality -- Would total suspended solids and temperature be included in the
sample analysis?

The TMDL table showing TMDLs at fifth and sixth field scale -- are these numbers addable?
Arethere 213 plus 384 or 597 TMDLs that DEQ will need to complete by 2007? WOW!! Do
you have ajob ahead for you. What happensif you are not able to accomplish this task?

| like your listing of data quality for citizen groups. For DO, pH and sediment/turbidity, | suggest
that the citizen data could be high in quality because of being able to make measurements or
collected samples during critical hydrologic/climatic times.

Page 73 -- DEQ28S -- next to the last line -- do you mean "removed" or some other word?

Page 76 -- ODFW 1B2S -- When would phase 1 be completed?

Page 88 and 89 -- ODF 10S, 11S, 12S, 13,5,14S, 15S, and 17S, -- There wastoo little
information provided to evaluate what would be done, what geographic areas would be affected,

and the timelines for completion.

| hope these suggestions and questions have been helpful. Please call me or send me email if you
have any questions.
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Dr. Bruce Rettig
OSU Department of Agriculture & Resource Economics

| have reviewed the water quality chapter of the steelhead supplement to the Oregon Plan,
but | regret that | have no constructive comments to provide on thisimportant element of the
plan.

With that caveat and with apologies for not being able to provide the detailed review
requested, please let me share two observations. First, much of the water quality material in both
the original Oregon plan and the steelhead supplement is an expression of hope, often
optimistically phrased. For example, the actions to reduce non-point pollution from agricultural
lands are based on the success of watershed-based best management practices, as directed by
Senate Bill 1010. How well thiswill work is yet to be seen. | share the hopes of ODA, but not
their stated optimism. However, we have few alternatives until this approach is attempted.

Second, the steelhead supplement, like the original Oregon plan, requires provision of
careful monitoring and enforcement. In turn, refinements of future measures and enforcement
hinges on much needed research and liaison between agencies and their clients. As the steelhead
supplement expands the geographical coverage of the Oregon plan, the cost of these activities
will rise. We must hope that the taxpaying public will provide a mandate to future legislaturesto
fund this work adequately.

Thank you for letting me read your work in progress. | look forward to reading other
components of the plan. Placing them on the World Wide Web is gratefully appreciated by many
people, but especially those of us who use these materialsto teach students to prepare themselves
how to face the growing challenges of sustainable development.
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Eric Strecker, PE
National Stormwater Practice Leader
Woodward-Clyde Consultants

| appreciate very much the opportunity to provide atechnical review of the Water Quality
Chapter of the Oregon Plan Supplement (Steelhead Supplement) for salmon and stream
restoration. The perspective | bring to this review isthat of awater quality specialist. My work
over the past 13 years has been focused on water quality and quantity management, primarily
providing technical and project management services on urban runoff and watershed
management to municipal, state, federal and private clients. | am aregistered Civil and
Environmental Engineer and atrained fisheries biologist. Early in my career, | performed stream
surveys for the US Forest Service on the Coquille, Sixes and Elk River systems in southern
Oregon.

Below, | have attempted to address each of the questions that were posed by you to focus the
review. | would like to note that some of the questions are not completely answerable (at least by
me).

1. Doesthe document list all relevant water quality factors of decline regarding steelhead? If
there are additional significant factors regarding steelhead decline, please list them.

| suggest that flow modification not only address flow diversion (removal), but also land-use
change effects on the volume of runoff and resulting changesin soil erosion and within-stream
erosion and sedimentation. When forest land is developed or logged, the volume of runoff
increases. Thisincrease in runoff usually resultsin an increase in soil erosion, transport of soil
and emission of biochemical oxygen demanding substances and other pollutants. The hydrology
impacts on habitat are, | assume, addressed by other elements of the plan.

The document should specifically identify that some (and sometimes many) water quality
standards exceedances are natural.

The land use descriptions are confusing. If the land use figures presented in the supplement are
actual land use adjacent to streams, this should be clearly stated. | would suggest that land use
based upon watershed percentage would often be a more relevant indicator of potential water
quality concerns for many of the factors. Pie charts could be used to display land use
percentages.

The ESU unit discussions seem to be overlapping. For example, the lower Willamette River
information is discussed in both the Lower Columbia and Upper Willamette discussions.

2. Arethefactors of decline described appropriately? If not, what improvements can you
suggest?
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| would add to potential causes of temperature changes those changes that can occur from
removing the watershed vegetative canopy and converting land to developed land uses. As
watersheds are converted to other land uses (urban, for example), the entire watershed can be
warmed. In addition, short-term temperature changes can occur from rainfall on hot pavements.
These impacts are in addition to those caused by riparian canopy degradation.

The reliance on the 303D listings of water quality limited streams may not adequately present the
total stream milesthat arein fact impacted. | recognize that thereis limited availability of actua
water quality data to assess all streamsin the ESUs. However, there are some potential
approaches that could be used to evaluate other stream segments where datais not available. GIS
could be used to evaluate watershed conditions in those watersheds where water quality datais
available to determine if these conditions can be used to predict where problems would likely be
present in other areas. For example a number of studiesin the US have identified that, when an
urban watershed reaches between 15 and 25 percent impervious area, the macro-invertebrate
community is severely degraded. Itislikely that other watershed factors, such aslogged areas
per acre, miles of forest roads per acre, number of cattle grazed per square mile, etc., could be
explored to assess whether these factors correspond to noted water quality impacts. These
factors could be used to evaluate other watersheds.

It should be pointed out more strongly that an exceedance of awater quality standard does not
necessarily mean that negative impacts are occurring; it is only an indicator, especially given that
many of the standards were not originally developed to assess salmonid species (and even their
typical forage species).

Each of the standards that DEQ used to assess streams should be briefly described (e.g., what
temperature criteria values were utilized) and their applicability to steelhead explained. For
example, it should be noted whether the criteria were expressly based upon evaluations of
steelhead (or salmonids) or other actual associated biota (food source, etc.). The linkages
between the factors and impacts to steelhead should be discussed. At a minimum, some of the
studies should be presented in which water quality impacts have been shown to be detrimental to
steelhead and at what life stages. Thiswould strengthen the case for specific actions.

ODA should have arolein defining potentia problems, rather than just be involved in permitting
of CAFOs and facilitating SB1010 watershed plans, which are only developed in responseto a
DEQ TMDL listing.

3. Do the biological objectives address the factors of decline appropriately? Will achieving the
biological objectivesresult in halting or reversing the decline of steelhead in the ESUs
identified in the Supplement?

| believe that they provide an adequate description of the factors of decline as overall categories.
As noted above, | would add some additional sub-factors.
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4. Arethe agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin theright direction to address the
factors of decline in a timely manner? In your opinion are the agency management measures
able to be implemented within the identified time frames?

| believe that the management measures are an appropriate first step in attempting to reverse the

decline of steelhead. One of the concerns | have, however, is whether we can expect a program

that relies on so many voluntary programs to be successful. We should, | believe, make an

attempt to solve the problem this way first, but be prepared with “next steps”. The document
should include potential measures that would be implemented in the future if the proposed
measures are found to be inadequate. This would provide responsible agencies with additional
support for aggressive implementation of the measures.

In addition, many of the measures will only reduce and/or slow the increase in degradation that
occurs with land use activities. This is especially true when land use changes and the land is to
be more intensively used. This increase (even with management measures) must be more than
balanced, by reducing existing problems to achieve overall reductions in degradation.

| see problems with the fact that the ODA measures simply primarily rely on the CAFO and
SB1010 programs. Although the CAFO sites are obvious choices for control, focusing only
SB1010 activities on water quality limited streams will result in many areas not being addressed
(or at least not being addressed for a long time), solely due to a lack of monitoring data (rather
than problems). | believe that ODA should develop a set of best management practices to be
applied throughout the ESAs to address such key problems as protection of stream banks from
grazing activities, direct agricultural runoff, etc. In addition, this approach does not address how
ODA will ensure that high quality streams are not degraded in the future.

DEQ should provide some technical guidance to ODF on how the planned stream surveys can be
used to gather water quality information relative to 303D listing and potential water quality
problems. With this added information, DEQ could then evaluate those sections of streams
which will be surveyed.

| would recommend that DEQ review its overall auditing of permit compliance and consider how
it might be improved to meet water quality goals for steelhead. This could mean increased
frequency of facility inspections, increased reviews of annual compliance reports for NPDES
permits, and more focus on review of BMP implementation in all programs, permit-driven and
voluntary. An annual report on the progress of implementation of the measures would be a good
tool to combine with monitoring data to assess the effectiveness of the program.

DEQ15S should list which cities might be subject to the Phase Il program within the ESUs.
These cities should be notified regarding their possible inclusion in the program. This may help
assist local governments in developing the support they need to participate in the various
measures.

The Oregon Plan Water Quality Comments
Supplement | — Steelhead
December 15, 1997 Chapter 16 - page 51



DEQ should review the significant land use data collected under the industrial and municipal
stormwater programs to identify specific concerns for steelhead (DEQ19S).

The US Forest Service and BLM are not represented in the plan. Given that they are such large
land owners in the watershed, | have concerns about the overall success of this program without
their participation.

ODF35S could be problematic in that increasing the capacity of culverts could, if not done

correctly, increase problems. One potential problem is that flows could be more shallow and

cause adecrease in fish passage. In addition, if flows are slowed, sedimentation could occur,

also reducing passage. If culverts are to be enlarged, they should be “fish friendly” (e.g., ODF
34S).

ODF59S should be expanded to include hydrology (volume of runoff) changes relating to
forestry practices to assess potential affects on water quality (sediments, biochemical oxygen
demanding materials, and temperature) and the need for measures to address these affects.

ODF should consider having a management measure to develop a plan for post-fire erosion
control. Forest and rangeland fires, especially in areas where fire suppression has been practiced,
cause extensive damage including significantly increasing erosion potential. A plan for post-fire
mitigation measures would help ensure that impacts to salmonid streams are minimized

following fires. If there are such plans in place, they should be reviewed in terms of minimizing
Impacts to steelhead.

The municipal and industrial NPDES stormwater program should be listed under all of the
appropriate biological objectives.

The potential problem of water quality impacts from fish hatchery discharges (including viruses)
should be addressed.

Temperature impacts of reservoirs and dams (including smaller facilities) should be considered
for all facilities, not just those that are listed for re-licensing (DEQ30S).

Under DEQ 20 and 22S, new development controls (CZARA Management Measure Guidance,
Chapter 4, Il Urban Runoff, A. New Development Management Measure) should also be a key

component of DEQ'’s efforts. New development would likely be a larger source of water quality
problems than ODOT roadways alone.

DOGAMI or another appropriate agency should be addressing in-stream gold dredging as a
source of water quality problems. This activity occurs somewhat frequently on some of the south
coast streams.

5. Arethe analyses and conclusions in the Supplement consistent with the specific literature,
and does the analysis support the conclusions? |s more research needed in any area of
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water quality for the Supplement to be successful in protecting and restoring steelhead? If
so, what areas require additional research.

In general, yes. However, as stated above, the supplement should specifically cite studies and
literature reviews to strengthen its assertions (as noted above).

6. Doesit appear that the agency management measures listed in the Supplement will result in
water quality improvements that are measurable, and over what period of time? Will the
water quality improvements occur soon enough to recover the species?

If in fact the many volunteer programs are implemented, we will see in some watersheds
improvements, and in others a decrease in the rate of decline of water quality. Thiswill depend
highly on whether or not awatershed is undergoing land use changes (e.g., land clearing,
development, etc.). | believe that we are talking in terms of afairly long time period, except in
watersheds where there are obvious sources of problems that can be remediated quickly.

7. Does the Supplement, in combination with the Oregon Plan, contain adequate water quality
monitoring to determine the success of individual measures, to allow for adaptive
management, and to assess success of the plan? If not, what additional water quality
monitoring is necessary?

| do not believe that the limited monitoring suggested in the plan will give us the ability in most
cases to differentiate what individual measures are actually contributing to reducing water quality
problems. Itisunlikely that there will be very many situations where a measure is implemented
separately from other measures in the watershed. Thusit would be very difficult to evaluate the
results produced by individual measures, especially statistically valid ones. And attempting to
monitor the effectiveness of each measure separately could be more expensive than simply
implementing many of the measures. There should be an evaluation of the appropriate level of
monitoring (cost/effort) in relation to the magnitude of the resulting costs of management
measures implementation and considering potential savings from altering the measure.

Monitoring the “performance” of best management practices is problematic. Nationally, there
has been little consistency in either the actual monitoring methods employed or the analytical
analysis approaches. Even more problematic is the lack of consistent information on watershed
characteristics and management practice design information. This has made it very difficult , if
not impossible, to utilize study information on a broader scale in order to improve the selection
and design of measures. To address this problem, EPA is currently in a cooperative agreement
with the American Society of Civil Engineers to develop a set of monitoring protocols for urban
stormwater management practices. | would suggest that DEQ develop a set of monitoring
protocols (standards) for individual management practice studies, so that it is more likely that it
will be able to assess the effectiveness of measures in varying locations.

8. What should be our priorities for implementing the factors of decline, biological objectives,
and agency management measures? In other words, what are the most effective elements of
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the Supplement? Are there agency management measures that will be ineffective and/or a
waste of money?

Given the level of information in the plan, thisis adifficult question to address. | believe that the
priorities for individual management measures for problem prevention should focus on those
land uses and activities that are the largest potential sources of problems. | believe that those
measures which reduce hydrologic impacts (volume of runoff) will also likely be very effective at
reducing water quality problems. Asthe main uses of the developed areas of watersheds are
forestry, agriculture, industrial and urban, the management measures should be focused on these
activities.

General Comments

One way to improve this supplement relates to the selection and prioritization of management
measures. | believe that this planning process could benefit from a more formal and
comprehensive decision analysis. It appears that the coordination among agencies was minimal
and that each agency was asked for individual input, rather than participation in aformal group
planning process. A process where all the potential measures were evaluated together, utilizing a
set of well chosen criteria, would result in a much more comprehensive and defensible plan, as
well as assist with prioritization. An example of this approach is the stormwater management
plans developed for the municipal stormwater NPDES programs, where multiple agencies
worked together to suggest, evaluate, select (and not select), and prioritize management
measures. (See Portland, Eugene, Gresham, Unified Sewerage Agency plans, for example).

Another improvement | would suggest, would be undertaking a more comprehensive watershed
planning approach. The plan asit stands now includes measures which focus on source control
(widespread and/or activity-specific) and reference to various different kinds of watershed
planning and implementation efforts. One approach would be to develop a more comprehensive
watershed planning approach that would combine some of the efforts with a more limited focus
(TMDLsfor example). Inthe end, | believe this would be more cost-effective. In addition, |
believe that many of the watershed improvement efforts that have been conducted have been
somewhat light on planning in favor of implementation (getting things done). While | agree that
planning can go on forever, in many cases we may be jJumping to solutions before we have
developed enough of an understanding about what is needed. | suggest that one of the
management measures be a prioritization and scheduling of comprehensive watershed planning
efforts.

| thank you for the opportunity to review the plan. If you have any questions or comments
regarding my comments, please do not hesitate to contact me at (503) 948-7253.
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Dr. Tim Sullivan
E& S Environmental Chemistry, Inc.

| have reviewed the draft Water Quality chapter of the Steelhead Supplement to the Oregon Plan
(June 1997) and would like to offer the following comments. Overall, | thought that the draft
contained useful material and provided reasonable descriptions of the relevant water quality
factors associated with the decline of steelhead in Oregon waters. | did note a number of
problems with the draft, however, and these are discussed below.

| thought that the overall organization of the chapter and text format were of poor quality. The
chapter is not presented in a clear and easy to follow fashion, and it is difficult to navigate
through it. The major and minor headings should have a hierarchical structure. It istoo difficult
to figure out what section you are in at various points in the chapter. For example, see page 15 of
the draft; the bold headings have no logical nesting sequence and it is difficult to pieceit
together.

The summary graphics (i.e., significant water quality parameters, significant land use) were very
useful, as were the accompanying tables (e.g., 303d data summaries).

The listings of Agency Management Measures (e.g., pg. 16, pg. 18, pg. 19-21, etc., etc.) were of
no value whatsoever and seriously detracted from the chapter. | understand the purpose: to
demonstrate that agencies are actually doing things. My response to these listsis, however,
"means nothing; so what?" If you want to list programs, do it in atable with check offs for
temperature, sediment, etc. If you want to discuss programs in the text, then discuss them; don't
list them. | would suggest discussing the ones that really matter and having abig table in an
appendix.

Other comments are addressed below as bullets:

* Figurellegend - include Klamath Mt. in title

» Page5, second paragraph, line 4 - give % after 298 stream miles. (9%)

» Same comment elsewhere, e.g., pg. 6, bottom two paragraphs; page 8, bottom paragraph

» Page 16, top paragraph - the statement "according to the following milestones (% of
watersheds identified:
2002 - 50%
2007 - 95%"
iIsambiguous. Some readers will not understand what you mean. State more clearly. (Same
comment elsewhere, e.g., pg. 17 top and bottom of page).
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» Theformatting hereisawful! For example, page 17, what are the principal headers?. Temp
Biol. Objective 2, Agency Mgmt Measures, DEQ 19S, Temp Biol. Obj. 3, Agency Mgmt
Measures, or DEQ Measures Summary??

* The numbers (percentages) listed on Page 17 (and elsewhere) are unclear. For example "
1998 - 20%" will be interpreted by some readers as 20% unimpaired, whereas | think you
mean 20% surveyed. Be more specific.

» Page 17, middle of page. The Temperature Biological Objective 3 (and all analogous
objectivesfor all other parameters) has amajor problem. Y ou propose random site selection
as per the REMAP approach. Thisisgreat for documenting current status, but CANNOT BE
USED FOR TRENDS. Thiswhole salmon/steelhead effort is (and appropriately so) a“"go in
and find where the problems are, and then fix them" kind of an effort. Assoon asyou pick a
"random” site, you cannot go back and resurvey every five years because that site will NO
LONGER BE REPRESENTATIVE of the population. Thisis because you will want to fix it.
If you do, it isno longer representative. If you decideto leaveit alone, it isalso no longer
representative because you are fixing things elsewhere! Thisisamajor flaw. You need a
monitoring approach for trends, but the one you have will not work.

» Page 18, top paragraph. Monitoring after remediation is not sufficient - Need to also monitor
before and need to monitor "reference” sites that you don't try to fix. Relying on watershed
councils to develop monitoring strategies to address the effectiveness of remediation efforts
istotally unrealistic. Y ou need a statistically-rigorous approach that can be modified by the
councilsto fit their situation, but they will not be able to deviseit. | view thisasabig
problem. There is no adequate plan in place with which to determine regional trends. This
problem extends to all parameters discussed in this chapter.

» Page 19, top of page. "or have historically supported steelhead" - How determined and by
whom?

"See Figure 9" - took long time to find the figure 40 pages | ater!

If 1997 is "unknown", how in the world do you aim for 35% by 20077 If you have an
estimate for 1997, give it here. Need to set some redlistic goals, by region. These broad
percentages are meaningless.

» Page 25, Objective 3. It is very difficult to monitor changes in sediment yield because of its
dependence on climatic and hydrological conditions which vary within and between years.
Y ou need to monitor for changes in the parameter values of the observed relationships
between sediment yield (i.e., TSS loading) and the principal external forcing functions:
discharge, precipitation intensity, antecedent moisture conditions, etc. Watershed councils
will not be able to do that.
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Page 30, D.O. Need to discuss connection between D.O. and temperature. Also, D.O. is hot
expected to be a significant problem in most areas. It will be alocalized problem where 1)
point sources contribute to very high BOD and/or 2) where temperatures are very high. For
the most part, watershed councils should focus on temperature; it is alot easier to measure
and it's more generally important.

Page 37, Objective 1. Thisisrealy fuzzy. "watersheds used by steelhead" is of little value;
could be excellent habitat quality or quite marginal and still be used by steelhead.

Page 39, Objective 4. Very unredistic. Thereisno way to restore all steelhead waters to
pristine conditions. Objective should focus on redlistic, attainable goals that will really help
the fish.

Page 44, Objective 1. This program does not need to know what background levels of toxins
are. Thisknowledgeis 1) irrelevant to the health of steelhead populations throughout the
state, 2) expensive and difficult to collect, and 3) not conducive to watershed council
activities. Toxins are not a steelhead problem, with few exceptions. Deal with these
exceptions through other programs. If you must include toxics, then 1) identify what levels
constitute a hazard (it's usually for human consumption rather than fish health), and 2)
monitor for exceedances. Don't bother with background levels. | hate to see the effort
diluted. Y ou need to focus squarely on the Big Regional Issues. temperature, sediment,
stream channel complexity.

Page 53, Objective 1. | question whether thereis any real scientific basis for thisissue of
nutrient availability being an important, regional problem for steelhead. Again, it's a matter
of diluting the effort with relatively unimportant issues. | can picture every watershed
council in the state running around the countryside with dead fish! Focus on the known big
problems and you can perhaps make areal difference.

Page 59. Thisisagood way to handle the program descriptions, not the earlier lists.

Page 69, middle of the page. Thisisreally important information. Y ou need to spell out
what monitoring watershed councils will be able to do in arigorous fashion. According to
DEQ (and | agree), it's temperature and turbidity. Thereisabig disconnect between this
reality and what everyone (including this plan) is expecting of the councils.

| hope you find these comments useful. | think thisis an important effort and has the potential to
really improve the situation. Good luck.
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Dr. John Tanaka

OSU Department of Agriculture & Resource Economics
Balard Hall 221

Corvallis, OR 97331

(541) 737-1440

tanaka @ccmail.orst.edu

Attached is my review of the Water Quality chapter of the Oregon Plan Supplement for salmon
and streams restoration. | have no particular expertise regarding specific water quality factors of
decline to offer more than alay opinion on whether all factors are listed, whether there are
additional factors that should be considered, or whether the factors are ranked appropriately.

Let me begin my review with the observation that on the whole, | think the chapter supplement is
fairly well done. |1 am not sure the presentation is the best since it appears that each factor is
merely arepeat of the previous ones with only afew key words substituted in (e.g., sediment for
temperature in each objective). The overall sampling design referred to in each of the factors
does not fit together until you get to the details on pages 65-69. This seems to be the key to
monitoring that is proposed. | do have some specific concerns over whether the data are
adequate to really tell uswhat is proposed and the actual commitment to continue to collect the
data. Thisisnot an indictment of the plan, just a statement on political realities of biennial
funding for long-term programs. | also believe that if you want to validate the impact of
treatments on the factors of interest, that you need to contract that work to aresearch
organization and let them design, implement, and interpret the data. Finally, | am concerned over
the reliance on watershed councils and other volunteer groups to collect significant, coordinated
data over along time period without significant funding for that activity (for personnel,
equipment, and analysis). | aso think that unless there is some level of agreed upon
standardization of protocols, the data will only be marginally useful to really understanding what
Isoccurring. The agreement has to be among the councils and the agencies statewide, not just
among the agencies and forced upon the local groups.

Asan economist, | think you also need to berealistic in this plan. What are the priorities for

monitoring should full funding not be available? For example, does the whole plan fall apart if

the watershed councils don’t do the monitoring for you in the format you desire for statewide
aggregation? If the monitoring outlined in the chapter is fully implemented with adequate quality
controls, it will provide useful information.

| am not convinced, however, that we know enough about each of the factors of decline
(especially the very broadscale ones such as temperature) and their relationship to management
practices in either the uplands or riparian areas to document the cause and effect. This is an area
where much more research is needed if we really want to understand it. This is not to suggest
that nothing happen while the research is conducted, but that researchers be involved (funded) to
work with management agencies and watershed councils so that practices can be adequately
evaluated as they are on-going. A series of unrelated case studies, while interesting, will not be
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nearly as useful as an integrated, replicated study of the effects of a practice on the factor of
interest.

Assuming that the factors of decline are correct, the biological objectives are somewhat
meaningless as currently stated. Meeting monitoring objectives will not result in halting or
reversing decline of steelhead. The only true biological objective seems to be to manage so
further degradation is avoided. Thelast one or two objectives for each factor seem to state that
you will comply with EPA regulations and continue to review the factors and incorporate new
information. Again, while thisis good bureaucratic work, it does not seem likely to halt or
reverse steelhead decline.

| was also asked to review the Physical Habitat chapter. | provided many comments on specific
agency programsin that review and will not repeat them here. In general, some of the main
points | made there included that agencies should not expend funds to develop their own
education programs when the OSU Extension Service and other groups are already in place with
appropriate expertise and infrastructure; that if agencies want voluntary compliance and
cooperation, then the agencies need to operate to build trust and not use project cooperation as a
way to enter private lands in order to turn someone in; to separate out scientific, peer reviewed
results from documents that are opinions (however good) of scientists; to allow enough
flexibility in standards so that short-term impacts are acceptable on a watershed basis if they lead
to long-term improvement; and to remember that these systems are dynamic. Additionally, there
needs to be a careful review of all programs and interpretations to ensure that personal values and
biases do not enter into decisions under the guise of science. For example, many believe that
there is adogmatic bias against cattle grazing (the activity | am most familiar with) and that any
research results or observations that go against the “common wisdom” must be discredited.

Specific Comments

Page 6, Figure 2 — | think this figure needs to be clarified in its heading. This implies that a very
small percentage of forested stream miles is 303(d) listed. Isn’t this due to a lack of assessment
rather than what may actually be occurring as suggested in the text (top of page 5)?

Page 15, Factors for decline — | think you also ought to include upland conditions here. There is
evidence that the capture, storage, and safe release of water within the watershed may have a
significant impact on water temperatures. That is, getting the water into the ground and allowing
it to percolate to the stream will result in lower temperatures reaching the stream. Riparian and
stream physical and biological conditions will change the rate of heating, but cannot cool the
water.

Page 17, obj. 2 — These reference areas need to be carefully selected and adequate sampling
conducted to understand the hydrology and watershed conditions in order to extrapolate the
results to other stream reaches.
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Page 17, obj. 3 — Hopefully a statistician has been consulted on how to analyze these data?
While the random selection makes the results statistically valid, using repeated measures will
require you to control for interyear variations.

Page 18, obj. 4 — It seems that if you are trying to evaluate the effects of specific practices, the
monitoring protocol is going to be critical. There is also the question of collecting baseline data
to understand the natural variability for that site. This is probably not going to happen in many
sites due to the way funding requirements have been established to implement projects (i.e., one
cannot get funding this year and then wait 2-3 years to collect the baseline data before
implementing the project). At the same time, relying on watershed councils or others to collect
the data is passing the buck and will likely result in a failure to achieve this objective. Adequate
funding must be provided to monitor the effectiveness of projects and to validate the assumptions
involved in their design.

Page 19, obj. 5 — Is there a basis for these timelines? That is, is there some research results,
monitoring results, or a reach by reach evaluation of the potential rates of recovery given some
assumed changes in management practices and land uses in order to set these timelines?

ODA Measures — | was not aware that CAFO addressed temperature issues or that confined
animal feeding operations had a significant impact on water temperature factors.

OEDD Measures — The same thing related to the dairy industry and nonpoint source
pollution.

Page 21, obj. 6 — This seems to be an obvious objective. I'm not sure more regulations/standards
are necessary here. It seems that if a system is currently working and existing rules and standards
are met, this should be adequate. | am also concerned that items such as DEQ6S would only
focus on short-term changes that may have temporary negative impacts but may result in long-
term benefits to water quality. For example, after viewing some of the large fires in eastern
Oregon forests over the past few years, where landowners were able to manage the timber stand
to reflect historical species composition and densities, the fire did not completely burn all

riparian vegetation. In the short term, there would be some impacts from thinning but in the

longer term, conditions would be maintained.

Page 23, obj. 7 — This seems to be a non-objective since it is required under current statute. All
this says is that DEQ will follow the EPA requirements. While the intent in here is to use the
“most current scientific information,” care must be taken to separate scientific information that is
developed through the scientific process from numbers that are collected without such
consideration. To qualify as “scientific information” the results are generally developed through
rigorous statistical methods and evaluated and validated by peers. For example, just because
someone sticks a temperature sensor in the water somewhere in a stream will generally not
qualify as scientific information.
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Page 23-24 — Regarding sediment loading, while it undoubtedly does all of the things listed in the
introductory paragraph, the Physical Habitat chapter of the Oregon Plan Supplement indicates
that there is little known regarding the effects of sedimentation on physical habitat and that many
experts rate it as a low to moderate problem. This paragraph seems to imply the opposite is true.
If you are going to base the plan on the best scientific information available, then this
inconsistency must be reconciled or recognized and the appropriate research program funded and
implemented.

Page 24, obj. 1 — Same comments as temperature objective 2.
Page 24, obj. 2 — Same comments as temperature objective 3.
Page 25, obj. 3 — Same comments as temperature objective 4.
Page 26, obj. 4 — Same comments as temperature objective 5.
Page 28, obj. 5 — Same comments as temperature objective 6.
Page 30, obj. 6 — Same comments as temperature objective 7.

Page 30, obj. 7 — This seems to be calling for the funding of research. If the current level of
knowledge is not sufficient to determine impacts on beneficial uses, manipulating existing data
will not lead to better decisions than currently exist.

Page 39, obj. 4 — The objective of “organization comparable to that of the natural habitat of the
sub-basin” is good and probably relatively achievable if comparable in ecological structure and
function of the components is the interpretation. If the interpretation is that success is only
achieved by going back to pre-European settlement conditions (if we knew what those were),
then the objective is likely to fail.

Page 48, pH Factors for Decline — This seems like a create a problem issue. It appears from the
wording that there is no good information on which to base decisions, only someone’s
supposition that it may have an impact on steelhead. If elevated pH may be detrimental, why
wouldn’t lowered pH? Can steelhead tolerate more acidic conditions? While some of the causes
are plausible, | have a hard time how wide, shallow stream beds can be linked to pH changes. If
the claim is that sedimentation automatically leads to wide, shallow stream beds in and of itself,
then the sedimentation would need to be above some naturally occurring variable rate or coming
from an area that naturally would not contribute sediment to the system. | have some of the same
concern with the altered riparian vegetation factor. Is there documentation that sunlight in and of
itself will cause significant pH changes? How does the change from filtered sunlight differ from
direct sunlight?

Page 53, Stream Fertility Factors for Decline — The discussion states salmon. Isn’t this the
steelhead supplement?
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The Pacific Rivers Council
921 SW Morrison, Suite 531, Portland, Oregon 97205
(503) 294-0786, Fax (503) 294-1066, WWW.PACRIVERS.ORG

1 December 1997

Mike Downs

Senior Policy Analyst

Water Quality Division

Department of Environmental Quality
811 SW 6" Avenue

Portland, OR 97204-1390

Jay Nicholas
ODFW

28655 Highway 34
Corvallis, OR 97333

Re: Review of Water Quality Chapter of Steelhead Supplement to OCSRI
Dear Mike and Jay:

Thank you for the opportunity to provide input on the Water Quality Chapter of the Steelhead
Supplement to the Oregon Coastal Salmon Recovery Initiative.

| regret that my review islate. | am afraid that | underestimated the extent of my prior
commitments during October and November. | hope that you will continue to keep me informed
of significant changes, particularly if there are revisions prior to sending the supplement out for
legislative review.

My comments go primarily to Questions 3 (will achievement of the stated biological objectives
halt or reverse steelhead decline?); Question 4 (are management measures
adequate/implementable in atimely manner?); Question 6 (will measures lead to measurable
improvements/improvements soon enough to recovery steelhead?); and Question 8(what
priorities should be set for implementation?).

l. BIOLOGICAL OBJECTIVES
A. Objectives are not “biological” objectives.
Most of the stated “biological objectives” are less biological than administrative or status-

assessment types of objectives. In terms of recovery priorities, these types of objectives, while
inherently important to understanding status and trend, should take a backseat to those objectives
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which actually constitute goals for habitat conditions and which help to detect habitat
degradation and recovery.

As currently stated, the objectives do not enunciate a set of target physical and biological
conditions which must exist on the ground to ensure the survival and recovery of steelhead.
Rather, they read more like alaundry list of information-gathering tasks with target milestones
which are not capable of painting a picture of the conditions we are aiming for. Exceptions
include objectives like Temperature #5 which aims to actually meet the temperature standard by
atime certain: 35% meeting by 2007 and so on. Other objectives should be similarly grounded.

| also note the objectives include random site monitoring to determine status and trend of
temperature and other water quality standards as factors for decline. This monitoring must go to
more than measurement of parameters formally included as water quality standards. Rather, as
per page 17B-1 of the OCSRI, full protection of the beneficial use (here, steelhead) requires usto
protect and restore physical habitat elements such as riparian vegetation, channel morphology,
and stream flows. We strongly urge that Biological indicators of instream and riparian condition
and trend must be added to this to make monitoring ecologically worthwhile.

B. Complete Suite of Ecological Objectives Needed

| strongly suggest that the state should independently adopt a set of ecological objectives which
are capable of providing a more informative measure of the status and trend of aquatic
ecosystems than water quality standards parameters alone. These should include, as per existing
federal policies and NMFS Biological Opinions for federal plans, objectives for habitat
components for life stages affected by land management, including at least objectives for
sediment delivery, fine sediment, cobble embeddedness, and bank stability (in addition to the
temperature standard). The objectives endorsed in the Biological Assessment of Forest Service
and BLM land use plans for Snake River and Upper Columbia River steelhead by the Level 1
Team (September 1997) are:

*  Sediment Fines (<20% surface fine sediment for spawning habitat)

» Cobble embeddedness (e.g. <30% cobble embeddedness for rearing habitat)

» Bank stability (e.g. 90% streambank stability standard or natural bank stability according to
best available data)

» Pool frequency (stratified by Rosgen Stream Type, 9 to 96 pools per mile)

e Depth to width ratio (<10, by channel type)

» Large woody debris (>20 pieces/mile of >12” and >35’ long)

These objectives should be used pending watershed assessment information to validate or refine
them. In our view, the above habitat objectives have been validated as applicable within the
range of steelhead proposed for listing and we suggest that these standards should be applied to
all areas where salmonids are protected beneficial uses.
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Beyond the parameters proposed as measures in the federal lands Steelhead BA, however, there
Is also aneed for the state to employ:

» Atleast one biological indicator for riparian vegetation. (See e.g. 60% similarity to site
potential riparian vegetation proposed by the ICBEMP Eastside and Upper Columbia EISs).

» Instream biological indicator such as benthic macroinvertebrate populations and species
richness. (Seee.g. Karr et. a.)

Addition of physical and biological riparian indicators and biological instream indicators also
would address the insensitivity of the management objectives to early signs of degradation.
While physical indicators are important and relevant, most of them are habitat features that
change relatively slowly making it difficult or impossible to detect changes over months or even
several years. But riparian vegetation can be affected in a matter of days by activities such as
inappropriate livestock grazing. Measures of changes in riparian vegetation should be used in
conjunction with the longer term variables.

A. Details needed to make no degradation a meaningful biological objective

Objectives such as Temperature 6, Sediment 5 state that in ESU watersheds that supported

steelhead, and where water quality is currently equal to or better than the relevant standard the

state should “manage activities such that water quality is not degraded.” | strongly agree with
this general proposition but note that this objective essentially restates (though only partially) the
requirements of existing law. This is not unnecessary or trivial, given that the antidegradation
requirement currently is largely ignored in management decisions, but neither does this objective
nor the management measures stated below it appear to help matters much.

This objective can be given meaning only if the state clarifies its interpretation of “degradation”

in the numerous contexts where this will be necessary. Adoption of a set of ecological

indicators, as discussed above, will help. But more is needed. For example, will the state extend
(as it should) the prohibition on further degradation of impaired water bodies from point sources
to nonpoint sources? (I suggest that this be done by rule). A clear plan for implementing this
policy through available mechanisms and/or creating new ones should be of the highest priority —
conserving the anadromous resources we still have is the first step towards recovery. This plan
should be a main component of the management measures.

In sum, details are needed to ensure meaningful implementation of the nondegradation
requirement of the Clean Water Act. The antidegradation component of the Act supplies to all
waters, with a hard and fast nondegradation policy applicable to 303(d) streams and ONRWSs and
a presumption against degradation (with a required showing to overcome it) on those which meet
or exceed standards. Regardless of whether streams have actually been listed under 303(d),
given the precarious status of steelhead it is safe to say that the first priority for steelhead
recovery in watersheds where they still exist should be no further degradation of habitat,
including but not limited to habitat parameters which are directly linked to numeric water quality
standards.
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One key point which the state has yet to clarify with respect to a “no degradation” policy is the
extent to which activities may impede recovery towards meeting standards. We hope that in this
respect the state will adopt a policy consistent with that of the federal land managers and their the
interim aquatic conservation policies for the Interior Columbia Basin. The intent of Pacfish (and
Infish) is no degradation of habitat conditions for anadromous and resident salmonid fishes, a
goal that the policy states must equate to a constraint on land management to that which does not
"retard or prevent attainment” of stated Riparian Management Objectives. We believe that this is
the appropriate standard which should apply under the CWA antidegradation mandate for
streams where objectives, i.e. water quality standards and full protection of beneficial uses
currently are not being attaine@ee e.g. Pacfish definition of retard attainment of Riparian
Management Objectives (to “measurably slow” recovery of any feature that is worse than the
objective level).

. AGENCY MANAGEMENT MEASURES
My initial observations are that:

1. The management measures are stated so generally as to preclude evaluation of the impact
each measure is expected to have on conservation and recovery of steelhead and
associated aquatic resources. (e.g. “implement new water quality standards”).

2. The measures do not appear to be prioritized in any way according to their importance to
conservation/recovery of steelhead. (A problem which you have already recognized but
that may be difficult to overcome until the measures are spelled out in more detail).

3. The measures should be linked whenever appropriate to those areas already identified as
the most critical for steelhead conservation and recovery.

4. It is my nope that the state has fully utilized the work of the Aquatics Team of the Interior
Columbia Basin Ecosystem Management Project in identifying “salmonid strongholds” at
the 8"/6™ field HUC level (those rare areas where salmonid populations are strong).
Strongholds occur both on and off federal lands and should be targeted for priority
implementation of a nondegradation standard in this plan.

5. TMDL Priorities: We suggest that the priorities for TMDL development be explicitly
stated as part of the state’s overall anadromous fisheries conservation and recovery plan.

6. Commit state to an enforcement role in 401 certifications for all federal permits,
including grazing. | note that the OCSRI (17B-25) included “enhanced review and
enforcement” for the existing 401 certification program, but that DEQ has not committed
to a strong enforcement role in 401 certification of federal grazing permits as of yet (rules
in drafting process now). | suggest that if the State is to follow through on its efforts to

The Oregon Plan Water Quality Comments
Supplement | — Steelhead
December 15, 1997 Chapter 16 - page 65



lead in recovery efforts to anadromous resources that it must take a strong oversight role
with respect to all of its 401 certifications.

| suggest this Plan should explicitly state as a priority, at least categorically, “those
projects which have the greatest potential to adversely effect salmonids” (See e.g. OSCRI
17B-25). This is not only possible based on current knowledge, it is necessary if the plan
IS to lead to more than another stage of assessment and planning.

. PRIORITIES
| strongly support the infusion of this plan with a very clear overlay regarding priorities.

To be effective, all aspects of this plan must be spatially explicit about important places for
targeting limited resources. It is critical that his plan take on the job of setting priorities rather
than deferring to later stages of planning. To its credit, the plan does acknowledge that an
effective prioritization has to be more than targeting 303(d) streams — priorities must be set based
on an integration of factors. | suggest that these should, at first cut, be ecological factors. Next,
institutional capabilities and political realities can be factored in to determine the best
implementation strategy.

The state should consider elevating the importance of implementing appropriate management
measures in watersheds which have been preliminarily assessed as priority areas for steelhead
recovery and which are threatened with imminent or declining ecological integrity.

Thank you again for the opportunity to review the plan. Please do not hesitate to call with any
guestions or concerns.

Sincerely yours,

Mary Scurlock

Senior Policy Analyst

Pacific Rivers Council

c/o 10575 NW Skyline Boulevard
Portland, OR 97231
503-283-1395
mscurlock@worldnet.att.net

cc: Paula Burgess, Governor’s Natural Resources Office

Water Quality Responses
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Introduction

The state requested 16 water quality experts for their technical review of the Water Quality
chapter of the Oregon Plan Supplement (Steelhead Supplement). In order to aid in focusing the
review, the state requested each reviewer to respond to the following questions regarding the
draft chapter:

1. Doesthe document list al relevant water quality factors of decline regarding steelhead? If
there are additional significant factors regarding steelhead decline please list them.

2. Arethefactors of decline described appropriately? If not, what improvements can you
suggest.

3. Do the biological objectives address the factors of decline appropriately? Will achieving the
biological objectives result in halting or reversing the decline of steelhead in the ESUs
identified in the Supplement?

4. Are the agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the factors
of declinein atimely manner? In your opinion are the agency management measures able to
be implemented within the identified time frames?

5. Arethe analyses and conclusions in the Supplement consistent with the scientific literature,
and does the analysis support the conclusions? Is more research needed in any area of water
quality for the Supplement to be successful in protecting and restoring steelhead? If so, what
areas require additional research?

6. Doesit appear that the agency management measures listed in the Supplement will result in
water quality improvements that are measurable, and over what period of time? Will the
water quality improvements occur soon enough to recover the species?

7. Does the Supplement, in combination with the Oregon Plan, contain adequate water quality
monitoring to determine the success of individual measures, to allow for adaptive
management, and to assess success of the plan? If not, what additional water quality
monitoring is necessary?

8. What should be our priorities for implementing the factors of decline, biological objectives,
and agency management measures? In other words, what are the most effective elements of
the Supplement? Are there agency management measures that will be ineffective and/or a
waste of money?
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Following are the comments of the 13 peer reviewers who responded, listed al phabetically by
reviewer names, and the state’s response to the comments:

Dr. LeslieBach
Oregon Water Trust

Thank you for the opportunity to review the Water Quality chapter of the Oregon Plan

Supplement. The state has shown strong leadership in the effort to recover salmon and steelhead
in Oregon using a cooperative approach. | have attempted to address your specific questions
regarding the Steelhead Supplement to the best of my ability. | hope that my comments will
provide you with useful information that will help strengthen the recovery effort.

1. Does the document list all the relevant water quality factors of decline?

Bach Comment 1:

Two water quality factors that are not addressed in this portion of the supplement are habitat
modification and flow modification. | realize that these are likely addressed in other sections that
deal directly with fish habitat and water quantity. However, these two parameters are part of
DEQ's water quality criteria, and are listed as factors on the 303d list. Since | did not have the
opportunity to review these other chapters, | do not know how adequately they are addressed.

My general sense is that in the past these factors have not been the focus of water quality
monitoring and protection by DEQ and EPA, however they are very significant factors impacting
salmonids. Other agencies which may have more direct purview over these factors, e.g. ODFW
and OWRD respectively, do not necessarily have the regulatory authority or agency mission that
would allow them to actively influence the conditions associated with these parameters. | hope
that in the future, more emphasis is given to these parameters in meeting the requirements of the
Clean Water Act.

State Response 1:

Habitat modification and flow modification are addressed in the Physical Habitat and Water
Quantity, Fish Passage and Fish Screening sections of the Supplement. As noted, DEQ has listed
streams on the 303(d) List where available data show that beneficial uses are being impaired due
to habitat or flow modification. Thus, DEQ will be addressing these issues as it develops TMDLs
for water quality limited waterbodies on the 303(d) List.

2. Are the factors of decline described appropriately?

Bach Comment 2:

The factors of decline are described in very general terms. The specific standards are not listed
in the supplement, nor did | find them in the Water Quality chapter of the original plan. Without
more specific information, it is hard to answer whether the factors are described appropriately. |
think it would be helpful to provide a little more detail on the effects of the parameters on
salmonids. For example, it would be helpful to know how temperature impacts steelhead during
the different life history stages, and what the range of tolerance or target levels are. This might
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be helpful to the general public if one thinks of the document as an educational tool aswell asa
plan of action. The information could be included in the supplement as an appendix.

State Response 2:

Agreed. Appendix 2 has been added to the Water Quality section providing a summary of state

water quality standards. A summary of how each water quality parameter affects steelhead in

each of itslife stages and the associated tolerance limitsis not available at this time. However,

DEQ’s 1992-1994 Water Quality Standards Review Final Issue Papers, June 1995 has been
added as a reference. It contains an extensive review of the effects of temperature on salmonids
for each of the life stages.

3. Do the biological objectives address the factors of decline appropriately?

Bach Comment 3:

In general, the biological objectives are laid out as a plan to evaluate the current conditions, meet
the current standards, monitor the effectiveness of management measures and evaluate trends. |
think these are critical pieces of an effort to recover steelhead in the ESUs identified in the
supplement. However, the individual standards for some of the parameters may not be adequate.
The temperature standard during the rearing portion of the life-cycl@ i @ich may not be
adequate for recovery of steelhead. There are probably streams in the state that may not have
been historically cooler than & during the summer rearing period, but probably many others

that were. | am not sure | am comfortable with a statewide standard for temperature. | realize
that the standard has been reduced frof-68 some areas and that will probably help improve
conditions for steelhead, but it may not be enough. Since reference sites are also being
monitored, perhaps future review of the numeric criteria should look at site-specific standards.

State Response 3:

DEQ is committed to review the state water quality standards every three years under the Clean
Water Act to ensure they continue to be based upon the best scientific information currently
available. In the future it may be appropriate to have temperature standards that are more specific
to geographic areas than the current standards. However, additional information will be required
to identify the appropriate criteria for each unique geographic area of the state that will
adequately protect the resident and anadromous aquatic species found there.

Bach Comment 4:

| am unfamiliar with how the new inter-gravel sediment standard is evaluated, and the document
did not provide the specific numeric criteria, so it is hard to evaluate its effectiveness. The
impacts of sediment are hard to quantify, and | commend the state for developing a standard that
attempts to do so. Continuing to use information from habitat or stream surveys is probably a
good idea as well. These surveys have not always used reliable methods for determining
sediment impacts; recommendations have been made to use streambed particle size information
(for example Wolman pebble counts), and | think that this should become the standard for habitat
surveys. Atthe very least, it is a reliable way of determining trends in sediment over time.

State Response 4.

The Intergravel dissolved oxygen standard is now summarized in Appendix 2. In addition, DEQ
has committed in measure DEQS5S to undertake a major review of its sediment standard with the
intent of significantly upgrading it to better address stream attributes related to sediment loads

The Oregon Plan Water Quality Comments
Supplement | — Steelhead
December 15, 1997 Chapter 16 - page 69



such as cobble embeddedness, particle size distribution and residual pool volume. This review
will be undertaken during the next Triennial Review beginning this biennium.

Bach Comment 5:

The biological objective for Bio-criteriais also very general and perhapstoo weak. Theideaisto
evaluate the species composition, etc. relative to reference sites. | am not sure how many
biologically unimpaired reference sites one might find today, and | think that a standard that is
applied as a relative measure may not result in the type of biological integrity necessary for
halting or reversing the decline of steelhead.

Asfar asthe selection of reference sites, will this be based on some sort of classification scheme?
The document lists a proposed number of reference sites per ESU, but | would think that a
reference site should be classified in some way to represent certain ecological, hydrological,
landform or land use categories. | would think that each ESU would be too diverse to be
represented in its entirety. Other than for the comparison of biological integrity, it was unclear to
me what use the reference sites will have. Perhaps for the uses envisioned by the authors of the
document, no classification scheme is needed.

State Response 5:

Reference sites are generally referred to as streams which represent unimpaired or “least”
impaired conditions (EPA, 1990). This recognizes that finding streams in natural conditions,
with no anthropogenic disturbance (unimpaired), may not always be possible. In such cases
streams that represent areas with the least human disturbance or minimal impairment may be
used as reference sites.

The biological communities from such reference sites are used in two ways: 1) To set criteria by
which the biological condition of streams in a region can be evaluated, and 2) to allow variability
due to annual climatic changes and fluctuations in streamflows, temperature, etc. to be taken into
account when assessing streams over multiple years. For example, changes in macroinvertebrate
and fish communities may occur between years due to differences in weather conditions which

are unrelated to changes in land management, restoration activities, or human disturbance. By
sampling reference streams each year these natural fluctuations can be accounted for, making it
more likely human caused changes will be detected.

Will reference site selection be based on some sort of classification scheme? Just as the random
selected sites will cover a range of stream types (different stream orders, gradient, and flow
characteristics), we will attempt to select reference sites from a similar range of streams within
each ESU. The primary factors we plan to use to classify streams into different types are stream
gradient (3 gradient classes: 0-2%; 2-4%; > 4%) and bank-full width (3 width classes: 0-5

meters; 5-10 meters; > 10 meters). It is most difficult to find reference sites in low gradient,

wide stream categories, since these usually occur in the lower segments of river systems where a
greater variety of disturbance factors often occur. The least disturbed streams in these categories
will still be identified and sampled even though some disturbance is occurring. While this may
not represent the best attainable conditions for streams in a certain category, it still provides a
valuable benchmark to compare changes in other similar types of streams to over time. We are
also exploring the idea of developing a “reference community” based on historical information
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for streams types that have no suitable reference sites available (ex. low elevation valley
segments). As the reference site data set grows over time the “reference conditions” will become
better defined.

EPA. 1990. Biological Criteria — National Program Guidance for Surface Waters. EPA,
Washington

4. Are the agency management measures adequate to achieve the biological objectives?

Bach Comment 6:

The agency management measures appear to lack a cohesive strategy for halting the decline of
steelhead. In many cases we don't have an overall understanding of how all the pieces fit
together, in other words, how do land use activities impact water quality, which in turn alters fish
habitat and therefore affects fish use and production. In order to design adequate measures, we
need comprehensive watershed analysis that will identify those processes impacting the current
conditions for steelhead and the specific land use activities that need to be modified. We need a
link between current conditions and causal effects. Without that, we are just implementing
whatever measures we have available to us, hoping they will address the (unidentified) problem.
Watershed analysis should be the first step in the recovery effort, and should be performed with
highly trained professionals from a variety of disciplines. Asking watershed councils to perform
this role is not an adequate way to address the need (see below).

State Response 6:

Agreed. This is the approach the state intends to follow in implementing the Oregon Plan.
Watershed Councils are not being expected to perform the role of completing in depth watershed
analyses unless they have the expertise, capacity, resources and desire to do so. State and federal
agencies will be working closely with watershed councils as watershed assessments are done,
whether the state or federal agency or watershed council has the lead.

Bach Comment 7:

It also appears to me from the document that agency coordination is still a bit elusive. Some of
the measures clearly indicated a working relationship among agencies, but others seem to be very
agency specific. For example, both the Department of Forestry and the Department of
Agriculture will be attempting to work with landowners to protect and improve riparian areas.
What coordination has occurred between these departments to identify those areas with limited
riparian function, determine their respective impacts on water quality, and launch a targeted
effort to reverse the trend. What is the federal role in halting the decline of steelhead and how
will those efforts be coordinated with the state? Using a watershed approach to recovery, as
suggested above, requires involvement with all agencies and stakeholders including the federal
government. Finally, which agency or agencies is ultimately responsible for insuring that the
approach to recovery is targeted and thorough?

State Response 7:

The state has several levels of agency coordination it is using to ensure the necessary
coordination is occurring. Fist there is the Salmon Strategy Team (SST) which meets monthly in
the Governor’s Office to coordinate the overall efforts of all the state and federal agencies
responsible for implementing the conservation plan. It is comprised of the heads of the state
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natural resource agencies, policy-level representatives of federal natural resource agencies, local
government representatives, state legislators, tribal representatives and representatives of the

Governor’s Office. Second, there is the Salmon Implementation Team (SIT) that meets biweekly
to discuss and resolve implementation and coordination issues. It has the same representation as
the SST, but at the senior staff level, and it is chaired by a representative of the Governor’'s
Office. Third, by working through watershed councils to implement the Plan, the responsible
state and federal agencies are intending to ensure that all stakeholders are involved. Finally, the
Legislature has established the Independent Multidisciplinary Science Team (IMST) to serve as
an independent scientific peer review panel to oversee implementation of the Oregon Plan. They
will meet regularly to review implementation progress and to assess whether the Plan really is
resulting in the established recovery goals. Their recommendations will be directed to the
Governor and Legislative Oversight Committee.

Federal agency management measures will be added to the Supplement before it is finalized.
Unfortunately, only state agency measures were available and included in the draft Supplement
that was sent out for peer review.

Bach Comment 8:

Many of the measures listed in the supplement were very general, making it difficult to determine

if they are adequate. Many of the measures had statements such as "implementation plans will be
developed for both point and nonpoint sources of pollution...” (pp. 61); "nonpoint sources of
pollution will be minimized in the Oregon Coast ESUs through implementation of

comprehensive state and local programs..." (pp. 69); "...protected stream miles have increased to
approximately 30 percent. This will allow for more stringent rules to be applied to protect water
quality”" (pp. 93). | found myself wondering what would actually be done on the ground to make
the necessary changes. Many of these measures are listed as ways of assuring non-degradation of
waters that are currently not water quality limited. Again, the specifics of how these measures

will protect high quality waters are not provided. It is unclear to me what implementation of the
antidegradation water quality standard means.

In many ways this seemed to be an exhaustive list of all activities the agencies are involved with,
often with nebulous ties to the biological objectives. Although not totally familiar with the

Forest Practices Rules and Senate Bill 1010, my sense is that they are somewhat inadequate in

their ability to fully protect upland and riparian areas and therefore may not be enough to achieve
the biological objectives for factors such as temperature and sediment.

State Response 8:

The details of how state and federal agencies will implement the measures identified in the
Supplement are included in the work plans developed for each measure. Each work plan includes
the following elements: tasks, deliverables, responsible staff, and completion dates.
Unfortunately, these work plans were not available at the time the Water Quality section was sent
out for peer review. They will be added to the final Supplement. Additionally, many of the
programs referenced in agency measures in the Supplement are explained in detail in other
program documents. For example, the Coastal Nonpoint Pollution Control Program, the
Tillamook Bay National Estuary Program, the Lower Columbia Estuary Program, and the
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Willamette River Project all have extensive program documentation and water quality
information and studies not included in the Supplement.

The antidegradation water quality standard requires that waterbodies that are currently cleaner
than state water quality criteriawould allow must not be allowed to degrade without the approval
of the Environmental Quality Commission, based upon satisfaction of a specific set of criteria
contained in the antidegradation rules. This requirement applies to facilities that have NPDES
permits from DEQ, as well as, forest and agricultural practices managed by ODF and ODA and
federal land management agencies. The purpose of the antidegradation standard is to protect high
quality waters, and since a primary goal of conservation planning is to protect the good habitat
that still remains as afirst order of business, the antidegradation standard has a very important
role to play in implementation of the Oregon Plan.

If the state Forest Practices Act and SB1010 do prove to be inadequate in their ability to fully
protect upland and riparian areas, as the comment suggests, then they will be appropriately
amended as necessary to achieve the biological objectives. The IMST will be analyzing
implementation of the Plan and making recommendations for adaptive management where they
believeit is necessary.

5. Are the analysis and conclusions in the Supplement consistent with the scientific literature... Is
mor e research needed...?

Bach Comment 9:

| did not see agreat deal of analysis performed in the Supplement. Again, | believe that what we
need to do is, on awatershed basis, analyze the interaction of land use and land cover, determine
the physical and biological processes associated with this interaction, identify the causal impacts,
and determine the required changes necessary for halting the decline of steelhead. | believe this
needs to be done by highly skilled experts representing a variety of disciplines, and the results
should drive the agency management measures to achieve specific effects.

State Response 9:
Agreed. Thisisthe approach the state intends to use in implementing the Plan.

Bach Comment 10:

It appears as well that more research is needed on the effect of specific water quality parameters
on steelhead and the standards required for stability and recovery. In particular, the impacts of
sediment on the various life-stages of steelhead, and the appropriate metric to evaluate it needs
further research. Other factors such as temperature and habitat requirements also appear to need
further research and analysis.

State Response 10:

Agreed. DEQ isworking with USEPA to get additional research done in these areas. Also, more
work is needed on the effects of nutrients (nitrogen and phosphorus) on salmonids and other
aguatic species. EPA does not currently have water quality criteriafor sediment or nutrients.
Hopefully, these will be forthcoming in the next few years.
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Bach Comment 11:

There was also an anaysis done in the beginning of the document categorizing water quality
limited stream miles by land use. Having worked with the land use layer, | fedl that the
resolution is insufficient for determining the true land use along the riparian area. The results
may therefore be somewhat misleading, as the actual land use along awater quality limited
stream may be different from its category in the land use layer. In an erawhere it isnot popular
to point blame, the results of this analysis may be somewhat controversial.

State Response 11:

We agree the land use/land cover layer is limited in resolution and the datais old. However, at
the macro scaleit is useful to help us determine the major nonpoint categoriesin steelhead
watersheds so we know our programs are generally targeted appropriately. The purpose is not to
point fingers or assess blame, but to help us determine if we are on the right track in terms of our
management measures. More detailed information on actual riparian land use will become
available as watershed assessments are done. Then the specific details of water quality
management plans can be targeted at the appropriate |land management activities.

6. Doesit appear that the agency management measures will result in water quality
improvements that are measurable, and over what period of time?

Bach Comment 12:

The approach seems to be fairly slow and cautious. While thisis probably wise from the
political and socia standpoint, it many indeed be too slow to recover the speciesin atimely
manner. Many of the management measures focus on developing plans, e.g. developing TMDLs
and Water Quality Management Plans for water quality limited streams. The plans themselves
will take some time to develop, and a plan does not fix the problem. | think we need to be more
aggressive on implementation of specific on-the-ground measures. We are much further along in
implementing control measures for point sources than we are for nonpoint sources. Two of the
most significant parameters impacting steelhead are temperature and sediment. These factors are
not easily addressed through discharge limits, as are parameters impacted by point sources. More
specific land use controls are probably needed to address these factors, for example, riparian
management areas for agricultural land.

State Response 12:

Agreed. SB1010 and SB502 give ODA the authority it needs to address water quality impairment
from agricultural practices. SB1010 agricultural water quality management plans will be
prepared for agricultural lands in each watershed not meeting water quality standards. ODA has
committed to complete these plans within four years. It will take some time after that for the
plans to be fully implemented and for the beneficial effects on water quality and steelhead to
accrue.

Bach Comment 13:

Overall I believe there is too much reliance on watershed councils as a mechanism for
accomplishing salmon recovery. While | strongly believe that local involvement and ownership
Is crucial to asuccessful recovery effort, | think that the state and federal government has
ultimate responsibility to get the job done. Thereislimited oversight of watershed councilsto
insure they are fully balanced and that they are accountable for their activities. The councils tend
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to want to move slowly, and are suspicious of assistance from agency personnel. The councils
are being asked to conduct watershed analysis for their area, but lack the necessary resources and
skillsto accomplish the depth of analysis required to answer the difficult questions. | believe that
these factors may cause the recovery effort to move slower than necessary from a biological
perspective.

State Response 13:

Agree that state and federal government have the ultimate responsibility to see the job gets done.
Watershed councils are not being asked to assume that responsibility, but to work with state and
federal agencies on watershed assessments, identification and prioritization of restoration
projects, and devel opment of water quality management plans. They will be provided guidance
and assistance on how to conduct acceptable watershed assessments to guide prioritization of
watershed restoration efforts. A draft guidance manual is currently being reviewed prior to
finalization and distribution to watershed councils. More complex assessments necessary for
TMDL development or other water quality management planning will be conducted by the
appropriate agencies with the assistance of watershed councils, or if the council has the technical
capability, capacity, resources and desire they may take the lead on these assessments.

7. Does the Supplement contain adequate water quality monitoring?

Bach Comment 14:

The Supplement includes evaluating effectiveness of projects as a biological objective. | think
that this should help elevate the importance of monitoring as critical to determining success and
implementing adaptive management. However, the specifics of how monitoring will be
implemented are limited in the document. The "watershed design” described in the management
measures does not lay out a comprehensive analysis plan which identifies questions and targets
data collection to answer those questions. The "strategic design” lists a number of parameters
that will be measured, and states that a strategy will be developed for monitoring restoration
projects. Without a clear idea of that strategy, it is hard to determine if it is adequate.

State Response 14:

Agreed. Itisstated in the plan that watershed monitoring will be most likely carried out by other
agencies (USFS or BLM for example) or watershed councils. Because objectives will vary

between watershed councils and for agencies within different watersheds, we can’t predict how
the monitoring designs will vary. DEQ personnel are expected to be providing technical
assistance to watershed councils to help them develop an appropriate strategy to answer their
specific questions.

Bach Comment 15:

The monitoring component of the plan seems to heavily rely on watershed councils to develop
plans and collect data. Watershed councils lack the needed expertise to design and implement a
comprehensive monitoring strategy, and do not have the needed personnel to analyze and
interpret the data. In addition, it is unclear who will fund these monitoring projects, as the
councils do not have the financial resources to do so.

State Response 15:
DEQ personnel have been hired to provide technical assistance to watershed councils to help
them develop appropriate monitoring strategies and provide training to council members so they
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will be able to collect acceptable data. The 20 million dollars allocated to GWEB will be the
primary funding source for watershed councils to undertake and complete monitoring activities.

Bach Comment 16:

Other agencies besides DEQ are also responsible for providing monitoring data. ODFW'’s
commitment to increased inventory and monitoring of steelhead habitat and distribution is very
critical to the recovery effort. Identifying the use and needs of the fish isthefirst stepina
comprehensive watershed analysis. The Department of Forestry is also providing support for fish
habitat and distribution monitoring, which will help identify use on private and state forest land.
However, many of the other monitoring measures listed by DOF appeared to be part of existing
monitoring programs, and there was no clear link between some of those programs and the
specific need for demonstrating success and allowing for adaptive management. It was also
unclear to me how the Department of Agriculture would monitor the accomplishments of SB
1010.

State Response 16:

SB 1010 plans will be reviewed by DEQ and are closely linked to DEQ's TMDL assessments.
Monitoring needs will be identified within TMDL plans. Specific monitoring objectives will
likely vary from plan to plan, and the personnel responsible for monitoring may also vary from
different agencies (including DEQ) to watershed councils.

8. What should be our priorities for implementing the factors of decline, biological objectives
and agency management measures?

Bach Comment 17:

| believe the most significant water quality factors for decline for steelhead are temperature,
sediment, habitat modification and flow modification. | think the most impact we can haveis
through measures that will protect and restore riparian areas on both forest and agricultural land.
If we restore riparian areas and allow the stream systems to function under more natural
hydrologic and hydraulic conditions, we reduce sediment inputs to the stream, increase
streamflows, reduce stream temperatures and create more complex fish habitat. | think thiswill
be best accomplished through management activities that control and modify land use activities.
Although unpopular, we must find ways to create riparian buffersin agricultural areas, and to
increase the amount of riparian protection currently mandated on private forest land.

State Response 17:

Agreed. ODA and ODF have committed to ensure that agricultural and forest practices will
protect riparian areas such that water quality is protected and restored. That is their mandate
under the SB1010 and the state Forest Practices Act.
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Dr. Bob Beschta

Professor of Forest Hydrology
Oregon State University

While | have had an opportunity to review the Draft Water Quality Chapter of the Steelhead
Supplement to the Oregon Plan, it is apparent that to fully understand the content of this
document would also require considerable additional time delving into various supporting
documents. Unfortunately, | wasn't able to do that. However, based on areview of the
Supplement | will attempt to respond to the 8 groups of questions in a concise manner.

1. Doesthe document list all relevant water quality factors of decline regarding steelhead? If
there are additional significant factors regarding steelhead decline please list them.

Beschta Comment 1:
The document includes relevant water quality factors that might contribute
to the decline of steelhead.

State Response 1:
Agreed.

2. Arethe factors of decline described appropriately? If not, what improvements can you
suggest?

Beschta Comment 2:

While Tables 1 through 8 appear to provide a reasonable overview of the number of stream miles
associated with each of the water quality variables of concern and the general land uses within
each of the provinces, little information is provided regarding the quality of the information
represented in Tables 1-8 (e.g., isit based on short- or long-term monitoring efforts, local
observations?). Although such tabular datais important to identify a general level of concern
(e.g., number of stream miles of 303(d) listed streams or streams of potential concern) the table
provides little insights as to where in each basin the various water quality concerns occur, or
which streams have multiple concerns. Without developing correlations or associations of the
water quality variablesin Tables 1-8 and presenting them on drainage basin maps, it is difficult
to know where the most significant problem reaches, or non-problem reaches, occur in agiven
basin. In other-words, individual water quality variables should be combined into an integrated
assessment of specific stream reaches so that the public can devel op a better understanding as to
the general location and extent of water quality degradation within each province.

State Response 2:

Agreed. DEQ placed its 303(d) database on the Internet where the public can perform searches of
the data by watershed, by stream segment, by water quality parameter, by type of waterbody, and
by listing status. Information is provided in the database on the sources of water quality data used
to perform the assessment for each waterbody in the database. In the future DEQ hopes to aso
include maps of the watersheds on the Internet showing the status of water quality for the
waterbodies in the watershed. There is too much detail to include al of thisinformation in the
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Steelhead Supplement. A reference to the Internet site has been added to the text for those who
wish to drill down more deeply into the water quality data. Of course, watershed assessments will
need to be done for many of the watersheds to obtain more complete and accurate information on
the status of water quality and the sources of the impairment. These assessments will be
completed as necessary during the TMDL/Water Quality Management Plan development
process.

Beschta Comment 3:

It's not clear why the number of miles of streams identified as 303(d) listed for "sediment™ often
exceed the "total number of miles" of 303(d) listed streams. For example, for all Coastal HUCs
in the Klamath Mountains Province the number of sediment 303(d) listed stream milesis 3105
while the total number of 303(d) listed streamsis 3033. Similar situations occur elsewhere in
these tables where the sediment stream milesin a given category will substantially exceed the
total stream milesin that same category.

State Response 3:

Thank you for pointing this discrepancy out. Upon review we determined our database query
contained an error. A new query has been run and the numbersin Tables 1, 3, 5, and 7 have been
corrected.

3. Dothebiological objectives address the factors of decline appropriately? Will achieving the
biological objectivesresult in halting or reversing the decline of steelhead in the ESUs identified
in the Supplement?

Beschta Comment 4:

The biological objectives seem to be mostly measures aimed at providing more information
relative to status and trends. Improved information in each of the basins as to what water quality
problems exist and where they exist is an important task that the State can and should undertake.
The leadership of State agencies should be used to insure comparable levels of data quality
across the diverse basins where steelhead are of concern.

While it would be nice to assume that if the biological objectives for water quality are met
steelhead runs will improve, the complexity of anadromous fish runs indicates that there are
numerous other environmental components that also need to be improved if the decline of
steelhead is to be reversed. The importance of improving water quality relative to other factorsis
not known to me nor isit indicated in the Supplement.

State Response 4:

A number of the biological objectives under each factor for decline address monitoring to

determine water quality status, trends and whether measures are effecting water quality

improvements. However, two biological objectives associated with each factor for decline

address protecting water quality where it currently exceeds standards and restoring water quality

where it fails to meet standards. These objectives are the key to improving and protecting water

quality. While improving water quality alone won’t result in recovery of steelhead it is one of the
keys along with measures to address physical habitat, water quantity, fish passage, fisheries
management and dams and hydropower projects. It is hoped that all of these measures taken
together can halt or reverse the decline of steelhead in Oregon.
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4. Are the agency management measures listed in the Supplement adequate to achieve the
associated biological objectives? Do they move usin the right direction to address the factors of
declinein atimely manner? Inyour opinion are the agency management measures able to be
implemented within the identified time frames?

Beschta Comment 5:

As currently formulated, I'm concerned that some of the biological objectives are likely to be
unachievable. For example, the selection of 225 potential reference sites (unimpaired or least
impaired) are proposed under the Temperature Biological Objective #2. These sites are to be
randomly chosen and apparently 20 % of them will be monitored each year. The natural
variability in stream temperature from year to year would indicate that this type of sampling
approach may not provide a good perspective of temperature patterns and problems in the various
basins. Instead, | would recommend fewer sites be selected whereby summertime temperatures
will be monitored each year for at least 5 years. After 5-years, a decision could be made
regarding the necessity of discontinuing individual sites, adding more., etc. Furthermore, the
"unimpaired or least impaired” siteswill likely consist of small headwater streams because they
will most often fit the criteriafor reference sites. Asaresult, larger streams and rivers are
unlikely to be selected and their status and trends unmonitored. Such a situation is untenable.

| have some similar concerns with regard to the Temperature Biological Objective #3. Randomly
selecting 450 sites and then monitoring them only once every 5 years is not adequate for
establishing trends. For example, to monitor trends in summertime stream temperatures,
continuous monitoring during each summer is needed over at least a decade to potentially
identify and/or confirm atrend. Periodic monitoring will not work. Furthermore, the reliance on
random sampling is totally inadequate. Drainage basins and stream systems do not occur in
random fashion across the watershed and systematic temperature patterns in a downstream
direction arethe norm in all basins. Thus, astratified (by stream order, elevation, land use, etc.)
sampling scheme, with arandom co