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State of Oregon

Departments of Forestry and Environmental Quality Memorandum
Date: September 24, 2004
To: Environmental Quality Commission and Board of Forestry
,{ .i’,j /?ft, ﬁé\, TZ’:’
From: Stephanie Hailock Director and Marvin Bro Tate Forester
Subject: Environmental Quality Commission and Board of#restry Joint

Discussion on Water Quality and Forest Practices
October 21, 2004 EQC Meeting

Purpose of Item The purpose of this joint Board of Forestry (Board) and Environmental
Quality Commission (Commission) meeting is to discuss the
Commission’s authorities and processes for establishing state water
quality standards and the Board’s authorities and processes for meeting
water quality standards through implementation of the Forest Practices
Act (FPA). Discussion will include the statutory direction to the Board
and Commission for rule revision under the FPA and the current status
of the FPA rulemaking process and proposed rules. This meeting is a
follow-up to the Commission’s forest practices discussions on February
6, 2004 and July 7, 2004 and the Board’s ongoing meetings since July
2003 regarding possible riparian protection reV1S1ons and the workshop .
on September 7, 2004, aE I T .

The Commission and the Board will tour pnvatc forestiands in, the y
Tillamook area and dlscuss stream protéctlon 1ssues in the morning and
will host a joint pubhc meetmg in the afternoon (See Attachment A for
Joint Meeting Agenda), The meeting will consist of presentations ‘
regarding the relatronshlp between the Board and the Commission; thé
general history of the interactions between the FPA and water quality” -
standards; decisions that have been made to date regarding the current’”
rulemaking; and issues of science, law and policy. Discussion of the
information presented, and any necessary future steps will conclude the
meeting.

Background The October, 2002 Sufficiency Analysis: A Statewide Evaluation of
Forest Practices Act Effectiveness in Protecting Water Quality, identified
a series of recommendations to improve the effectiveness of the FPA in
achieving and maintaining water quality standards on state and private
forest lands in Oregon. This joint review was conducted by DEQ and
ODF staff under a 1998 Memorandum of Agreement. The Board and




Environmental Quality Commission and Board of Forestry Joint Meeting
October 21, 2004
Page 2 of 11

Commission unanimously accepted the report, and encouraged ODF and
DEQ to incorporate its recommendations through appropriate means,
including rulemaking.

The Sufficiency Analysis identified twelve recommendations that
included improvements to the implementing rules or guidance of the
Forest Practices Act and other recommendations under the Oregon Plan
for Salmon and Watersheds (e.g., active placement of large wood in
streams to create fish habitat). Attachment B, (Executive Summary of
the Sufficiency Analysis) provides a summary of the Analysis
including the specific recommendations on pages 8 through 10. ODF
has completed rulemaking for recommendations involving roads and
for those involving harvests on locations prone to landslides (Effective
January 1, 2003). ODF initiated rule development for
recommendations involving riparian areas, and has held a series of
stakeholder meetings across the state on draft rule language. DEQ has
actively participated in this rule development process, including
attending many of the stakeholder and Board meetings.

Prior to the Sufficiency Analysis, the Independent Multidisciplinary
Science Team (IMST) conducted an evaluation of the riparian
protections of the FPA as part of the Oregon Plan for Salmon and
Watersheds. IMST recommendations were provided to two stakeholder
groups evaluating policy changes (i.e., the Forest Practices Advisory
Committee, or FPAC, and the Eastside Riparian Functions Advisory
Committee). These advisory groups arrived at many similar
conclusions that were subsequently reached by the Sufficiency
Analysis.

Concurrent with these Forest Practice processes, the EQC reviewed its
water quality standards related to water temperature. The temperature
standard review ultimately led to the adoption of new temperature
standards in March 2004, The standards development process was
informed by extensive scientific literary work conducted by the EPA at
the regional level, and was reviewed by the Independent
Multidisciplinary Team.

The Board is currently considering sixteen concepts and two statewide
initiatives that are based on recommendations from the Sufficiency
Analysis, the advisory committees and the IMST, as well as additional
recommendations from Oregon Department of Fish and Wildlife
(ODFW), DEQ, and other stakeholders. Attachment C, (Summary
Table of the Sufficiency Analysis recommendations and corresponding
FPA rule concepts) outlines the status of recommendations and actions
to date.




Environmental Quality Commission and Board of Forestry Joint Meeting
October 21, 2004
Page 3 of 11

The Board has directed the implementation of some recommendations
as voluntary measures rather than incorporating them into their rules.
The reason for addressing some of the recommendations through
voluntary means rather than through rule relates to the Forest Practices
Act statute (ORS 527.714) requirement for the Board to consider non-
regulatory alternatives and to make certain findings of fact before
adopting rules. One of the required findings is providing scientific
documentation that degradation of resources is likely if forest practices
continue to be conducted under existing regulations. ODF has
recommended the use of voluntary measures where it cannot clearly
document such degradation has or will occur.

Use of voluntary measures also provides an opportunity to generate
more definitive information in the future through monitoring.

Although specific monitoring plans have not been developed for
proposed voluntary measures, ODF intends to develop voluntary
measures through Oregon Plan between October 2004 and July 2005.
If the monitoring results indicate that the voluntary measures are not
effective in attaining water quality standards, the Board would have the
information available to consider the appropriate rulemaking.

Since the initiation of the rulemaking process, the Board has approved
four of the draft rules to go forward as potential rule requirements, and
directed ODF staff to revise the proposed language to address concerns
expressed during the regular Board meeting’s public comment periods.
At the July 2004 meeting, the Board approved revised draft rule
language and directed ODF staff to proceed with economic cost and
scientific analyses as required by ORS 527.714 for the following four
concepis. )
1. Provide habitat above human caused fish barriers
2. Provide wood for debris flows
3. Revise the large wood placement rule and active
management basal areas (size and number of trees)
4. Increase basal area for medium and small fish bearing
streams in Western Oregon

The findings are scheduled to be presented to the Board at the January
5, 2005 BOF meeting.

The Board, however, delayed moving forward with the revision of the
water protection policy statement including Total Maximum Daily
Load (ITMDL) language as proposed by ODF based on a DEQ staff
recommendation. (See the Key Issues section of this memorandum).
This request was an addition to the FPAC and SA processes and
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recommendations,

o Clarify the policy statement that outlines the goals of
the Forest Practices Act’s water protection rules

In addition, the Board approved the following five concepts as
voluntary measures with the intent that they will be implemented under
the Oregon Plan.
1. Treat medium and large non-fish bearing streams as
same size fish bearing streams
2. Provide protection for channel migration zones
3. Limit harvesting within the riparian management areas
to no more than 40 percent of the basal area
4. Limit harvesting to the outer half of the riparian
management area
5. Retain the largest trees within the riparian management
area

The Board deferred action on one concept that would provide for added
protection on small non-fish streams. ODF plans to present a revised
draft rule and recommendation to the Board in January 2005 (see the
Key Issues section of this memorandum).

o Increase protection on small non-fish bearing streams
for Western Oregon

The Board determined the four remaining concepts require further
monitoring prior to being considered as either rule changes or voluntary
measures. No further action will occur on these four concepts during
the current round of FPA’s Water Protection and Riparian Function
rulemaking process.

1. Modify protection on small non-fish bearing streams
for Eastern Oregon

2. Revise desired future condition for Eastern Oregon

3. Revise basal area retention for Eastern Oregon

4. Provide harvesting alternatives for Eastern Oregon

The Board directed changes to OD}’s guidance documents and training
to address a concept related to thinning dense stands within riparian
management areas. It was determined that this was already available
under current rules, and simply needed clearer direction. A statewide
initiative on monitoring small non-fish bearing streams will receive
emphasis on ODF’s monitoring priority list. A policy enhancement
package addressing funding and staff for this has been included in the
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agency’s 2005-07 biennial budget request. This recommendation does
not require rule language, however, minor changes are being proposed
to remove obsolete references in the rule. ODF has decided to

incorporate the statewide initiative to create incentives for fish habitat

into other efforts currently under development,

During the September 7, 2004 the BOF Forest Practices and Water
Quality Workshop, Bob Baumgartner, DEQ’s Policy Program and
Project Assistance Section Manager, and ODF’s Charlie Stone, former
Forest Practices Program Director, reviewed the historical relationship
between the Board and Commission regarding water quality protection.
Additional topics presented and discussed included the geo-physical
and biological science for riparian functions and stream temperature,
and the context and ramifications of respective policy decisions made
by the Board and Commission pursuant to statutory responsibilities.
Attachment D, (Board of Forestry Workshop — Forest Practices and
Water Quality Information Package) provides reference materials that
were given to the Board prior to the September workshop.

Tan Whitlock and Larry Knudsen, Senior Assistants to the Attorney
General, briefed the Board on the roles of the Commission and Board
in protecting Oregon’s water quality and the statutory requirements of
the Board and Commission, The presentation covered issues related to
the FPA and Oregon’s Water Quality Standards. Attachment E,
(Regulation of Water Quality and Forest Practices) a briefing paper was

submitted to the Board.

One of the issues discussed at the workshop was what is referred to as
the “BMP shield”. ORS 527.770 states that forest operations
conducted in accordance with BMPs shall not be considered in
violation of any water quality standards. If at any time, the Commission
with reasonable specificity believes that nonpoint source discharges of
pollutants resulting from forest operations being conducted in
accordance with the best management practices are a significant
contributor to violations of such standards, the Commission has the
opportunity to petition the Board to change the FPA rules in such a way
that there is assurance that water quality standards are met. If the
Board does not adopt revised standards or find revised standards are not
required within a two- year timeframe, enforcement of water quality
standards may be directed against a forest operator even though they
are complying with existing FPA standards. There is an equal and
reciprocal opportunity for the Board to petition the Commission if they
determine the water quality standards are not appropriate for

forestlands.
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Key Issues

Both the Board and Commission are subject to the Administrative
Procedures Act, however, there is a difference between the rule-making
requirements of the Board and the Commission. When DEQ proposes
to alter water quality standards, the proposed rule must be based on the
best available science at the time to assure full protection for the most
sensitive designated or existing beneficial uses. Science and policy
guidance from EPA and concurrence from the National Oceanic and
Atmospheric Administration, Fisheries (NOAA Fisheries) and the U. S.
Fish and Wildlife Service (USFWS) are critical elements of the rule-
making process. The Legislature has directed the Board to adopt BMPs
that to the "maximum extent practicable" will meet water quality
standards. In both authorities, science must be used to support the
decision-making. In the case of the Board, it is also required to
integrate a number of different policy objectives into its decision and to
make specific findings. This set of policy objectives and required
findings to a large degree define "maximum extent practicable" in the
context of adopting BMPs.

1. Riparian Package

There are four concepts now proposed as rule changes and two
concepts yet to be determined. If these were to be adopted as rules by
the Board, there would be added riparian and water quality protections
to the current Forest Practices rules applicable to western Oregon.
These changes would address certain recommendations from the
Sufficiency Analysis that have not been addressed thus far. These draft
rules would add to the assurance that water quality standards would be
attained on private and state forestlands. On the other hand, there is
less certainty that riparian and water quality protection will be added to
the current Forest Practices in eastern Oregon, since some of the
proposed rules are applicable only to western Oregon, This is due
primarily to the Board‘s determination that applicable scientific
information to meet the requirements of ORS 527.714 is lacking at this
time.

Additionally, if some of the rule concepts still under consideration for
formal rulemaking result in direction to voluntary measures, there is in
the opinion of DEQ less certainty that the water quality standards will
be attained on private and State forestlands. One of the reasons DEQ
has consistently encouraged adoption of most concepts in rule form
rather than voluntary as well as the addition of protections on type N
streams is to provide greater certainty that practices will lead to
attainment of water quality standards on private and state forestlands
since rules are applied uniformly. This is important to DEQ for a
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number of reasons, including the Environmental Protection Agency
(EPA) authority to approve DEQ’s water quality standards, TMDLs,
and Coastal Zone Management Act Management Measures.

EPA may influence the Board’s actions through their involvement with
the Commission’s implementation of federal programs. The
Commission is responsible for implementing the Clean Water Act in
Oregon with EPA’s oversight. EPA must approve all of Oregon’s
water quality standards and TMDLs, and if deemed necessary, consults
with NOAA Fisheries and the USFWS under the Endangered Species
Act.

EPA has cited the need for revisions of the FPA in correspondences
regarding the Coastal Nonpoint Pollution Control Program, which DEQ
administers in Oregon, and in the approval letter for the North Coast
TMDL. Since EPA retains authority to redirect federal funds if it is
determined that Oregon does not have an adequate nonpoint source
management plan, it is important for DEQ to address outstanding issues
that EPA raises.

DEQ, however, acknowledges restrictions placed on the Board by ORS
527.714 and understands that the Board must fulfill the statutory
requirements for the FPA. DEQ also understands, as mentioned
previously, that the use of voluntary measures could provide an
opportunity to generate more definitive information in the future
through monitoring and appropriate oversight of the proposed
voluntary measures. If the monitoring results indicate that the
measures implemented are not effective in attaining water quality
standards, the Board would then have the required information to
consider rulemaking. If voluntary measures are endorsed by the Board,
DEQ recommends that the implementation of concepts through
voluntary measures be monitored at the level that will fulfill ORS
527.714 analysis requirements and the program will be implemented in
a reasonable timeframe, There is no statutory requirement in the FPA
for monitoring voluntary measures, so this recommendation will be
addressed within the development of the voluntary measures.

2. TMDL and FPA Link

In July of 2004, ODF added the TMDL language to the revision of the
water protection rules policy statement at the request of DEQ. The
Board, however, delayed moving forward with the revision until the
Board could clarify their statutory responsibilities and further discuss
this concept at a later meeting. ODF plans to readdress this
recommendation at the January 2005 Board meeting following internal
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discussions.

When a TMDL is approved by the EPA, the TMDL Load Allocations
provide descriptions of what is necessary to achieve water quality
standards for that specific part of the watershed. This additional
wording may clarify that the FPA’s riparian rules meet numeric criteria
or the TMDL Load Allocation. The insertion of this language is
important to DEQ because it links the TMDL rule to the FPA rules.
0OAR 340-042-0080 (2) states, “The Oregon Department of Forestry
will develop and enforce implementation plans addressing state and
private forestry sources as authorized by ORS 527.610 through 527,992
and according to OAR chapter 629, divisions 600 through 665.” Since
the TMDL rule is fairly new (adopted in December of 2002), and it
reiterates the fact that the FPA is the implementation plan for TMDLs,
it is, in DEQ’s opinion, important to state that the goal of the FPA is to
meet water quality standards by implementing TMDL, load allocations.
In ODF's opinion, this is true only to the extent that they can address
load allocations through regulations under the authority of the FPA.
Both the FPA and Water Quality Management Plan process recognize
that non-regulatory means are also appropriate. This has been
particularly recognized for legacy issues. Furthermore, ODF continues
to have major technical and policy concerns about load allocation
through the application of maximum potential shade as a surrogate, and
how TMDL Load Allocations are distributed across the watershed.

The Water Quality Management Plans that DEQ submits with each
TMDL to EPA explains that FPA is the mechanism to achieve
compliance with the TMDIL Load Allocations. ODF is concerned that
a direct rule link is inconsistent with the Board’s responsibility under
ORS 527.714 to ensure that rules it adopts are in proportion to the
degree that existing practices of the landowners and timber owners, in
the aggregate, are contributing to the overall resource concern.

3. Type N Protection

ODF staff presented draft rule language to the Board in April, 2004,
and recommended the concept for rule adoption. DEQ testified in
support of ODF’s recommendations to implement these protections in
rule form. The Board also received fifteen testimonies that were not in
support of ODF’s recommendations. Four members of FPAC testified
they no longer supported the FPAC recommendation to provide
additional protection on small Type N streams due to ongoing scientific
research information regarding temperature and the physical processes
for transmission of heat downstream. The Board was provided
scientific background information at the September workshop. This




Environmental Quality Commission and Board of Forestry Joint Meeting
October 21, 2004
Page 9 of 11

presentation 1s included as part of Attachment E.  The Board deferred
decision and directed ODF to develop a revised recommendation for
the Board’s consideration at a later date.

A brief history of Oregon’s temperature standard is outlined in
Attachment F. Some stakeholders that have questioned the
interpretation and application of Oregon’s temperature standard and
pointed to uncertain outcome of currently ongoing research. The
current temperature criteria, however, has been peer-reviewed and
deemed scientifically credible from a number of different sources
including the IMST (Attachment G, IMST Report on Oregon’s
Temperature Standard) and has been approved by EPA (March 2004).

Since the FPA’s riparian rules are the mechanism for ensuring
compliance with water quality standards, DEQ is concerned that if
there are not additional protections on Type N streams, there is less
certainty that the water quality standards for temperature will be met on
private and state forestlands. DEQ believes Type N stream protection
is warranted to comply with the cold water protection and is consistent
with the Sufficiency Analysis recommendations. DEQ has on a
number of occasions encouraged the Board and the ODF staff to
proceed with adoption of additional protections on type N streams.
DEQ will continue to work with ODF and stakeholders on refinements
to the draft rule language regarding small type N streams that will be
based on existing and emerging science and present to the Board in a
reasonable timeframe.

Although the difference in statutory requirements for rule adoption
makes alignment of levels of regulation a difficult task for DEQ and
ODF, we are committed to assisting the Board and the Commission.

As determined in the Briefing from the Senior Assistants to the
Attorney General, the legislature has provided the agencies with a
process and incentives to reach agreement. DEQ and ODF request the
Board and the Commission to provide guidance for future cooperation
and collaboration toward a resolution to the issues that have been raised
in this memorandum. :

Next Steps The following actions are scheduled before the final rule adoption by
the Board of Forestry planned for July, 2005.

January, 2005 BOF Meeting

- ODF plans to present its findings for the ORS 527.714 analysis and
request approval to initiate formal rulemaking for the five concepts
the Board has approved to date.
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- ODF plans to present its recommendation for clarifying the policy
statement that outlines the goals of the Forest Practices Act water
protection rules,

- ODF may also present draft language to increase protection on
small type N streams for western Oregon and may request to initiate
ORS 527.714 analysis as well as formal rulemaking for this concept
along with the five concepts in the rule package.

The rulemaking process will continue to include formal public
comment and hearing processes.

EQC/BOF 1. DEQ encourages the Commission to request that the Board continue

Involvement to consider the riparian rulemaking as a priority and make the best
effort to remain on the current timeline. Although DEQ realizes that
the Board has a number of tough issues to weigh when adopting new
rules, there have been agreements between ODF and DEQ on the
applicability of available science regarding most of the rule concepts.
The main topic to be explored is whether the current riparian rule
package is still necessary to adequately address issues raised in the
Sufficiency Analysis, and to provide reasonable assurance that the
improved BMPs implemented through the FPA and voluntary measures
will result in attainment of Oregon’s water quality standards.

In this context, we will need to discuss whether there have been
changes in policy and/or science that indicate new alternatives need to
be considered. ODF and DEQ seek guidance in resolving the
outstanding issue of type N streams as well as inclusion of TMDL
language in the policy statement in the FPA’s water protection rules.

2. Another issue to be discussed is whether the current water
temperature standards and its application adequately consider key
forest ecosystem processes and temporal and spatial disturbance
patterns and their influence on beneficial uses. Although the
Sufficiency Analysis identified recommendations for the FPA to meet
water quality standards, there are concerns as to how the temperature
standard should be applied to the forest ecosystems.

The Board is required by statute to consult with the Commission in
adoption of practices and other rules to address nonpoint source
discharges of pollutants resulting from forest operations on forestlands.
The Commission may initiate procedures to petition the Board of
Forestry to review the FPA rules and best management practices under
ORS 527.765 at any point if the Commission determines that the rules
and practices are inadequate to protect water quality standards. There
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is an equal and reciprocal opportunity for the Board to petition the EQC
if they determine the water quality standards are not appropriate for
forestlands. DEQ and ODF are not recommending that either the
Commission or the Board petition each other, but hope to provide the
Board and Commission an adequate update of the rulemaking process
and have the opportunity to present any questions and/or issues for a
joint discussion.

Attachments Agenda for the Joint BOF-EQC Meeting, October 21, 2004
Executive Summary of Sufficiency Analysis: A Statewide Evaluation
of Forest Practices Act Effectiveness in Protecting Water Quality
Summary table of Sufficiency Analysis recommendations and
corresponding FPA rule concepts

D. Oregon Board of Forestry Forest Practices and Water Quality
Workshop Supporting Information Package :
Regulations of Water Quality and Forest Practices

A Brief History of the Oregon Temperature Standard

Executive Summary of IMST Report: Oregon’s Water Temperature
Standard and its Application: Causes, Consequences, and
Controversies Associated with Stream Temperature

@

o

omm

Approved:
DEQ Section:

Division:

Report Prepared By: Koto Kishida
Phone: 503-229-6381

ODF Program:

Division:

Report Prepared By: Lanny Quackenbush
Phone: 503-945-7478
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12:30 - 5:00
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1:00

1:15

1:30

1:50

2:15
2:30

3:30

4:00

5:00

6:00 - 6:00

Board of Forestry / Environmental Quality Commission
Joint Meeting

Thursday, October 21, 2004
ODF Tillamook District Office
5005 East 3™ Street, Tillamook

Tour to learn about stream protection issues on forestland
Lunch in route to the meeting from the tour

Joint public meeting, at the ODF Tillamook Headquarters Building, 4907 East 3" Street, in
Tillamook, Oregon

Introductions and purpose of the meeting; Steve Hobbs and Mark Reeve

Key objectives and values of the Board and Commission

Overview of recent history and decisions to date; Lanny Quackenbush and Koto Kishida

Brief review of the sufficiency analysis, FPAC, ERFAC process through rule change process to

date

Issues of science; Bob Baumgartner and Gregg Cline

Brief description of DEQ temperature standard, IMST report and other technical issues.

Issues of law; Tan Whitlock and Larry Knudsen

Brief description of BOF and EQC statutory responsibilities and requirements.

Issues of policy; Paul Slyman and Marvin Brown

Complementary policies and values; areas where policies and values may conflict.

Break

Discussion: What are the areas of interest or concern for Board and Commission members on

decisions to date or recommendations awaiting action by the Board?

+ Are there decisions to date that warrant discussion given the issues of science, law and policy?

e In what direction would Board or Commission members like to see the recommendations still
under consideration go?

e Generally, what are the areas of opportunity or concern for the application of water quality
standards in forestlands?

Public comment opportunity; open invitation to audience members to provide brief comments to

Board and Commission members

Discussion: What guidance do Commission and Board members have for future cooperation and

collaboration between DEQ and ODF to ensure that water gquality standards are achieved in forest

lands and that water quality standards are adopted and applied appropriately on forestlands?

Adjourn

Meet and greet with local officials and interests to discuss local environmental and economic
issues, Swiss Hall , 4605 Brookfield Rd, Tillamook.

1. Welcome and presentation of county issues. Tillamook County Chair

2. Welcome and presentation of City issues. Mayor of Tillamook

3, General Welcome and discussion, All
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% Department of Forestry

il! Iy re On State Forester's Office
Pt ] . 2600 State Streot
John A. Kitzhaber, M.D,, Govemeor Salem, OR 97310
(503) 945-7200

FAX (503) 945-7212

TTY (503) 945-7213/800-437-4490

htip:/ /www.odf.state,or,us

Memorandum -
“STEWARDSHIP IN
FORESTRY"
Date: October 17, 2002 3
To: Interested Parties i "
Subject: Oregon Department of Forestry and Department of m

Environmental Quality Sufficiency Analysis: A Statewide
Evaluation of Forest Practices Act Effectiveness in Protecting
Water Quality -

The Oregon Department of Forestry (ODF) and Department of Environmental Quality
(DEQ) are pleased to present this joint evaluation of the sufficiency of the Forest
Practices Act (FPA) to protect water quality. In recent years increased attention has
been given to the development of Total Maximum Daily Loads (TMDLs) and the listing of
303(d) water quality limited streams in the state of Oregon under the Clean Water Act.
This presented new opportunities for the ODF and DEQ to move forward together to
address water quality issues on nonfederal forestlands. This report represents the
culmination of four years of work by our departments, pursuant to an April 1998
Memorandum of Understanding.

The ODF is the designated management agency by statute for regulation of water quality
due to nonpoint source discharges or pollutants resulting from forest operations on
forestlands. The Board of Forestry, in consultation and with the participation and support
of the Environmental Quality Commission, has adopted water protection rules for forest
operations (ORS 527.765). Forest operators conducting operations in accordance with
the FPA are considered to be in compliance with Oregon's water quality standards (ORS
527.770).

This report draws on available research and monitoring data relevant to current forest
practices, and demonstrates overall program adequacy at the statewide scale with due
consideration to regional and local variation in effects. This analysis is based on the
premise that achieving the goals and objectives of the Forest Practices Act will ensure
the achievement and maintenance of water quality goals. Conclusions include the
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finding that there is some risk current protection may not be sufficient at a site-specific
scale for some small and medium streams, however, the significance and scope of this
risk is uncertain,

The purpose of the recommendations included in this report is to ensure that the FPA
goals and objectives, and thus water quality standards, are being met. The Board of
Forestry will consider the recommendations in light of the relevant social, economic, and
environmental context of the FPA. Accordingly, the recommendations are offered to
highlight general areas where current practices are either sufficient or could be improved
in order to better meet the FPA goals and objectives and in turn provide added
assurance of meeting water quality standards.

2 S

mes E. Brown, State Forester Stephanie Hallock, Director
Oregon Department of Forestry Oregon Department of Environmental Quality
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EXECUTIVE SUMMARY

Background

In recent years, increased attention has been given to the development of Total Maximum Daily
Loads (TMDLS) and the listing of 303(d) water quality limited streams’ in the state of Oregon
under the Clean Water Act. This has presented new opportunities for the Oregon Department of
Forestry (ODF) and the Department of Environmental Quality (DEQ) to move forward together
to address water quality issues on non-federal forestlands. To adequately address these issues,
the ODF and DEQ have agreed through an April 1998 Memorandum of Understanding (MOU)
to jointly evaluate the sufficiency of the Forest Practices Act (FPA) to protect water quality. The
MOU outlines five specific water quality parameters that will be addressed: temperature,
sedimentation, turbidity, aquatic habitat modification, and bio-criteria.

The purpose of this sufficiency analysis, as described the MOU (Appendix D) is to determine:

(a) The adequacy of the FPA pursuant to ORS 527.765 in the achievement and maintenance of
water quality standards, with due consideration to regional and local variation in effects;

(b) If forest practices contribute to identified water quality problems in listed water quality
Jimited streams; and

(c) If s0, to determine whether existing forest practice rules provide sufficient control to assure
that water quality standards will be met so that waters can be removed from the 303(d) list.

Consistent with the MOU, water quality parameters not specifically addressed in the sufficiency
analysis “are generally not attributable to forest management practices as regulated by the
EPA.” Given the lack of any significant information on “other” parameters that might be
influenced by current practices since the drafting of the MOU, the ODF and DEQ have agreed
that an evaluation of parameters beyond those specifically listed in the MOU is not warranted at
the time of this evaluation. The intent of the MOU and the focus of this report is on those
parameters where it is known that forest practices have in some cases caused documented
changes in water quality conditions.

The overall goal of the water protection rules as stated in Oregon Administrative Rules (OAR
629-635-0100 (7)) is to provide resource protection during operations adjacent to and within
streams, lakes, wetlands and riparian management areas so that, while continuing to grow and
harvest trees, the protection goals for fish, wildlife, and water quality are met.

(a) The protection goal for water quality (as prescribed in ORS 527.765) is to ensure
through the described forest practices that, to the maximum extent practicable, non-point
source discharges of pollutants® resulting from forest operations do not impair the
achievement and maintenance of the water quality standards.

! Water quality limited streams are those waters included on the 303(d) list maintained by the DEQ. These are
waterbodies currently identified as not meeting water quality standards (see Appendix E).

* Non-point source discharges are those originaling from diffuse sources across the landscape and cannot be traced
to a single point or descrete activity.




(b) The protection goal for fish is to establish and retain vegetation consistent with the
vegetation retention objectives described in OAR 629-640-0000 (streams), OAR 629-
645-0000 (significant wetlands), and OAR 629-650-0000 (lakes) that will maintain water
quality and provide aquatic habitat components and functions such as shade, large woody
debris, and nutrients.” OAR 629-635-0100 (7)

State policy on water pollution control for state and private forestlands originates from the
Environmental Quality Commission (EQC) and applicable administrative statutes:

“To protect, maintain and improve the quality of the waters of the state for public water
supplies, for the propagation of wildlife, fish and aquatic life and for domestic,
agricultural, industrial, municipal, recreational and other legitimate beneficial uses.”
[ORS 468B.015(2)]

“Implementation of any limitations or controls applying to nonpoint source discharges or
pollutants resulting from forest operations are subject to ORS 527.765 and 527.770.”
[ORS 468B.110 (2)]

Consistent with these statutes, the FPA is Oregon’s water quality standard compliance
mechanism with respect to forest operations on state and private forestlands:

“The State Board of Forestry shall establish best management practices and other rules
applying to forest practices as necessary to insure that to the maximum extent practicable
nonpoint source discharges of pollutants resulting from forest operations on forestlands
do not impair the achievement and maintenance of water quality standards established by
the Environmental Quality Commission for the waters of the state. Such best
management practices shall consist of forest practices rules adopted to prevent or reduce
pollution of waters of the state. Factors to be considered by the board in establishing best
management practices shall include, where applicable, but not be limited to:

(a) Beneficial uses of waters potentially impacted;

(b) The effects of past forest practices on beneficial uses of water;

(c) Appropriate practices employed by other forest managers;

(d) Technical, economic and institutional feasibility; and

(e) Natural variations in geomorphology and hydrology.” [ORS 527.765 (1)]

“A forest operator conducting, or in good faith proposing to conduct, operations in
accordance with best management practices currently in effect shall not be considered in
violation of any water quality standards.” [ORS 527.770]

These Oregon administrative rules are designed to achieve water quality goals consistent with
the relevant statutes, ORS 468B.015(2), 468B.110 (2), 527.765, and 527.770 cited above. Itisin
this regulatory and policy context that applicable water quality standards and the FPA are
implemented to address water quality protection for waters of the state.

Most of the parameters addressed in this sufficiency analysis are inter-related, and forest
management activities often have the potential to affect more than one parameter at the same




time. For example, habitat can be modified with changes in sedimentation and turbidity, and
sedimentation can influence stream temperature by altering channel dimensions and subsurface
hydrology, thus affecting the net heat load to the stream. Tt is logical to take a holistic approach
and consider water guality conditions as a result of all the parameters interacting collectively
rather than attempting to consider each parameter wholly independent of the others. Accordingly,
this report takes a broad approach to examining the sufficiency of the FPA and considers the
multiple factors and functions by evaluating water quality standards primarily through the FPA
rule objectives.

Given the consistency between the FPA and state water quality statutes and their respective
administrative rules, achieving FPA goals, as articulated in the administrative rules, will ensure
achieving and maintaining water quality goals and water quality standards to the maximum
extent practicable. This sufficiency analysis will therefore consider the adequacy of the rules in
achieving the objectives and goals of the FPA. If current practices are meeting FPA objectives
and goals, state water quality standards will be met as well. If the ODF and DEQ find FPA
objectives and goals are not being met, the BOF will create or modify statewide or regional rules,
or design other effective measures to address the water quality impairment.

In analyzing natural resource data and attempting to draw specific cause-and-effect conclusions
between human activities and natural resource conditions, the quality and/or quantity of data
necessary for a high level of scientific certainty is often not available. This effort at evaluating
the sufficiency of the FPA is no exception. Available data pertinent to direct cause-and-eftect
linkages between the FPA and quantitative water quality conditions is very limited.

There are at least two general points of view regarding such scientific uncertainty. One is to
assert that since it cannot be determined with certainty that a set of practices is achieving a given
water quality standard, a conservative approach should be taken and the rules changed to provide
a higher level of protection in case a significant risk does, in fact, exist. Another view is o assert
that since it cannot be determined with certainty that a set of practices is not achieving a given
water quality standard, there is no reason for a change in practices until further monitoring and/or
research can prove that a significant risk does, in fact, exist. Both points of view are valid when
scientific findings are uncertain, and values and beliefs play a large role in how these points of
views utilize limited scientific information.

One task of the ODF and DEQ sufficiency analysis is to present and analyze all of the applicable
science and information. Following the completion of this analysis, the Board of Forestry will
consider the recommendations in light of the relevant social, economic, and environmental
context of the FPA. The goal of this approach is to utilize the recommendations so that
outcomes are consistent with both the scientific information and the existing socio-economic
framework of the FPA.

Social, Economic, and Environmental Framework
For the report recommendations to be acted upon following its completion, a review of the legal

and policy setting, Oregon’s forest land base, and forest ecosystem dynamics will need to be
considered by the Board of Forestry in reviewing the adequacy of the FPA in meeting water




quality standards “to the maximum extent practicable” as defined by state statute. Appendix A
provides this review and describes the overall context in which the FPA operates. There are
different environmental, social, and economic implications, depending on the interpretation of
“maximum extent practicable,” and these implications should be considered for this evaluation to
result in an outcome that does not create unintended negative consequences for resource
protection. For example, increased forestry regulations in Washington state, combined with
development pressures, are partly responsible for ten-times the area of forestlands being
converted to other land uses as compared to Oregon over the last decade. While these increased
regulations may have resulted in some increase in resource protection for forestlands at a site-
specific level, it may have been at the cost of losing an area of land (400,000 acres) to other uses
that may not provide as high a level of resource protection as forestlands. Taking into account
the social, economic, and environmental aspects in evaluating FPA-sufficiency early on can help
to avoid this type of unintended negative consequence, while also ensuring that statutory
obligations are met.

Current Scientific Knowledge

Appendix B is a review and summary of the current scientific findings and monitoring results
relevant to specific forest practice issues directly related to achieving water quality goals. Each
of the water quality parameters that are the subjects of this report are linked to specific forest
practice issues that address those parameters. The forest practice issues reviewed here include
stream temperature, large wood, forest roads, landslides, and fish passage. The technical
information included in this section of the report is used as the basis of the evaluations and
recommendations developed in the remainder of this report, and they are referenced accordingly.

Description of Pollution Control Mechanisms

Appendix C describes the current pollution contrel mechanisms implemented to meet or exceed
current water quality standards. These mechanisms include both the FPA and Oregon Plan
voluntary measures. They are organized under the same forest practice issues outlined in
Appendix B.

Evaluation

The following conclusions apply to all applicable standards (temperature, sedimentation,
turbidity, aquatic habitat modification, and bio-criteria).

Site-Specific Evaluation
Current protection requirements may be inadequate in the following areas:
e Standards for some medium and small Type I streams in western Oregon may result in short-

term temperature increases at the site level. However, the significance and scope of this
increase is uncertain, and it may be offset at the landscape scale by other factors. Relevant to




the habitat modification standard and criteria, large wood potential for some of these streams
are less than what was assumed under the 1994 rules.

¢ Standards for some small Type N streams may result in short-term temperature increases at
the site level that may be transferred downstream (this may impact water temperature and
cold-water refugia) to fish-bearing streams. The significance and scale of this change is
uncertain, and it may be offset at the landscape scale. Relevant to the habitat modification
standard and criteria, large wood potential delivered by debris torrents (typically in areas of
very steep topography) along these streams may be less than optimal.

For large Type F streams, shade levels appear to be adequate, and large wood outputs for these
streams is consistent with that assumed under the 1994 rules.

With the exception of the issue of wet-weather hauling and steep-slope ground skidding and
those areas noted above, the FPA appears to be adequate when implemented successfully.

Holistic Evaluation

Over time and space the forested landscape changes. Disturbance is an important process for
maintaining productivity and resetting the environment, but it can also have a number of impacts
to water quality parameters. Human activities can alter the frequency and magnitude of
disturbance relative to historical patterns. While some human activities, like timber harvesting,
may be more frequent than historical rates of disturbance, harvesting may also be less intense of
a disturbance as compared to, for example, historical wildfire. Other impacts, like fire
suppression, may reduce the frequency of disturbance, but result in somewhat more intense
disturbances when fires do occur. The frequency and intensity of the event can influence
vegetative and other disturbance recovery. Human activities to reduce adverse effects, therefore,
need to be evaluated against historical patterns of disturbance.

The current distribution of forest stand age classes, the levels of tree stocking in managed
plantations, and fire suppression have resulted in well-stocked, dense, closed canopy conifer
stands across a larger portion of the forested landscape than has historically occurred. Thus the
current rules and practices likely result in an increased level of shade at a landscape scale. Ata
site-specific scale, however, some level of risk exists along some streams, as noted in the next
section. The significance of this risk in terms of influencing stream temperatures at a watershed
(or sub-basin) scale is uncertain.

More arguably, higher conifer stocking levels across the landscape in upland and riparian areas
may result in an increased potential for large wood delivery. The likelihood of such additional
stocking resulting in increased large wood production is dependent upon the harvest levels,
retained trees, natural mortality and other disturbance events. Until the sizes of riparian trees
increase through normal growth volume may be limited, even though the number of trees may be
relatively high. Nonetheless, current practices are likely sufficient at a landscape scale.




Temperature

The following is an evaluation of the temperature standard by specific stream types and sizes:

Medium and small Type F streams: Current research and monitoring results show that current

RMA prescriptions for western Oregon may result in short-term temperature increases on some
Type F streams; however the significance of the potential temperature increases at a watershed

(or sub-basin) scale is uncertain.

Small Type N streams: Current research and monitoring results show current practices may
result in short-term (two to three years) temperature increases on some Type N streams. The
significance of potential temperature increases on Type N streams to downstream fish-bearing
streams and at a watershed (or sub-basin) scale is uncertain.

All other streams: Influences on stream temperatures from shade levels resulting from specific
BMP prescriptions for the other stream category types have not been assessed due to a lack of
relevant data. However, in light of the data and findings specific to medium and small Type F
streams, and given the higher level of vegetation retention on large Type F streams, it is likely
that the standard is being met on large Type F streams.

Sedimentation Standard

The intent of the sedimentation standard as it applies to the FPA is to minimize soil and debris
entering waters of the state. (OAR 629-30-000(3)) With the exception of wet-weather road use,
complying with the road construction and maintenance rules currently in place is likely to result
in meeting water quality standards. The rule and guidance recommendations described in the
next section of this report will work towards ensuring the goals of the FPA and water quality
standards are being met.

Turbidity Standard

Given the lack of quantitative data to specifically address the turbidity numeric standard, the
turbidity standard is evaluated qualitatively. The intent of the turbidity standard, as it applies to
the FPA, is to minimize soil and debris entering waters of the state. (OAR 629-30-000(3)). Both
the FPA and water quality standards are being met when unfiltered surface runoff from road
construction is entering applicable waters of the state and there is a visible difference in the
turbidity of the stream above and below the point of delivery of the runoff for less than a two- or
four-hour duration (depending on the stream grade and with all practicable erosion controls in
place). When unfiltered surface runoff from general road use is minimized, and/or if all
applicable BMPs have been applied, both the FPA and water quality standards are being met as
well.

With the exception of wet-weather road use, complying with the road construction and
maintenance rules and guidance currently in place is likely to result in meeting water quality
standards. The rule recommendations will help improve compliance and implementation of the
FPA to ensure the goals of the FPA and thus water quality standards are being met. Specific to




wet-weather hauling, construction and maintenance standards should be developed for roads at
risk for sediment delivery. Prohibiting hauling during periods of wet weather on road systems
that have not been constructed with specific standards for surface materials, drainage systems, or
other alternatives (paving, increased numbers of cross drains, sediment barriers, settling basins,
etc.) will also minimize delivery of sediment streams.

Habitat Modification Standard

The FPA standard as it relates to habitat modification is “to grow and retain vegetation [along
fish-bearing streams] so that, over time, average conditions across the landscape become similar
to those of mature streamside stands;” and “to have sufficient streamside vegetation [along non
fish-bearing streams] to support functions and processes that are important to downstream fish
use waters and domestic water use.”(OAR 629-640-0000)

The following is an evaluation of the habitat modification standard described above by specific
stream types and sizes:

Medium and small Type F streams: Monitoring data indicates the assumptions used to determine
basal area targets for small and medium streams in western Oregon may not be consistent with
what the RMAs are capable of growing along these streams. The data also shows that 60 percent
of harvest operations occurring along fish-bearing streams do not result in management within
the RMAs. There is a reasonable possibility that, under the current rules, some of these streams
are not likely to result in the “desired future condition” in a timely manner, as described in the
goals of the FPA.

Small Type N streams: There is increasing scientific evidence that small non-fish-bearing
streams prone to debris flows provide an important source of large wood for downstream fish
habitat. While these streams are providing some level of functional large wood inputs and shade
production under the current rules, the rules were not specifically designed to retain significant
sources of large wood and shade in these areas. There is a reasonable possibility that, under the
current rules, some of these streams are not likely to adequately support functions and processes
important to downstream fish use waters, as described in the goals of the FPA.

All other streams: Influences on habitat modification resulting from specific best management
practices for the other stream category types have not been assessed since they were considered a
lower priority. However, given the higher level of vegetation retention on large Type F streams,
and in light of the data and findings specific to medium and small Type F streams, it is likely the
standard is being met on these streams.

Fish passage blockages: Since 1994, the FPA has required juvenile fish passage be provided on all
fish-bearing streams. Current monitoring information does not indicate Forest Practices policies
need to be significantly changed on how to install fish-passable stream crossings. With few
exceptions, it appears when the guidelines are implemented correctly, the success rate is high for
creating conditions believed to provide a high likelihood of fish passage.




Biocriteria Standard

This standard is consistent with multiple FPA purposes and goals that refer to the sound
management of soil, air, water, fish and wildlife resources, while at the same time ensuring the
continuous growing and harvesting of forest tree species. Given the general nature of this
standard and the lack of specific criteria to use in evaluating this standard, biocriteria cannot be
explicitly evaluated at this time. It is reasonable to assume that, given the inter-related nature of
the temperature, sediment, turbidity and habitat modification parameters relative to biocriteria, to
the extent these other parameters are being met, the biocriteria standard is likely to be met as
well.

Recommendations

The FPA goals and objectives, as well as most of the state water quality standards and criteria
being evaluated in this analysis (temperature and turbidity being the exceptions), are qualitative
in nature. Thus, conclusions regarding the effectiveness of the rules in meeting the goals and
objectives are qualitative as well. Available data relevant to those quantitative water quality
standards (i.e. temperature and turbidity) is inadequate to draw specific and comprehensive
conclusions about the adequacy of current practices; therefore, the evaluation of these criteria is
also qualitative.

Data in many areas is lacking and, in many cases, not comprehensive. In light of this, any policy
decisions made when this report is completed will depend upon professional judgement
consistent with available scientific information. As the Board of Forestry considers these
recommendations, social and economic factors, along with the scientific evidence on the
adequacy of current practices presented here, will be considered as well.

The following recommendations are offered to highlight general arcas where current practices
could be improved upon to better meet the FPA goals and objectives and, in turn, provide greater
likelihood of meeting water quality standards.

Recommendation #1: The RMA basal area retention standards should be revised, where
appropriate, to be consistent with achieving characteristics of mature
forest conditions in a timely manner; and to ensure that RMAs are
providing desirable amounts of large wood and shade over space and
fime,

Recommendation #2: Revise current practices so desirable amounts of large wood are available
along small stream channels that can deliver debris torrents to Type F
streams. Ensure that adequate shade is maintained or rapidly recovered
for riparian areas along small perennial Type N streams with the potential
to impact downstream Type F waters.

Recommendation #3: Provide additional large wood to streams by actively placing the wood in
areas where it will provide the greatest benefits to salmonids.




Recommendation #4:

Recommendation #5:

Recommendation #6:

Recommendation #7:

Recommendation #8:

Recommendation #9:

Reduce the delivery of fine sediment to streams by installing cross drains
1o keep drainage waters from eroding slopes. This will allow filtering of
sediments and infiltration of drainage water into undisturbed forest soils.
Cross drains should not be confused with stream crossing culverts. Cross
drains take water from the road surface and ditch and route it
under/across the road, discharging the water downslope from the road.

Develop specific standards for roads that will be actively used during the
wet season. This would include a requirement for durable surfacing of
roads in locations where fine sediment can enter streams. This would
also include ceasing to haul if roads have not been constructed with
effective surface materials, drainage systems, or other alternatives
(paving, increased numbers of cross drains, sediment barriers, settling
basins, etc.) that minimizes delivery of sediment into streams.

Develop specific guidance describing how roads in critical locations
would be reviewed to reduce road length, and determining when, despite
the relocation, the road location would pose unacceptable risk to
resources and not be approved.

Construct streamn crossings that adequately pass large wood and gravel
downstream, and provide other means for passage of large wood and
sediment at those crossings that restrict passage. The transport
mechanisms for large wood and gravel should include both stream storm
flows and channelized debris flows. This would reduce the risk of debris
backing up behind the structure, potentially resulting in catastrophic
sediment delivery caused by washouts.

Develop specific steep-slope, ground-based, yarding practices, or add a
prior approval requirement for ground skidding in high-erosion hazard
locations.

Manage locations most prone to landslides (high-risk sites) with
techniques that minimize impacts to soil and water resources. To achieve
this objective, best management practices to protect landslide-prone
terrain currently in guidance should be incorporated into the forest
practice rules, while developing a better case history for evaluating the
effectiveness of those practices. These standard practices are designed to
minimize ground alteration/disturbance on high-risk sites from logging
practices. '

Recommendation #10: Provide for riparian functions along stream reaches above impassable

stream crossing structures that have a high probability of recolonization
by salmonids once the structure is replaced/improved. If an upstream

reach has the capacity to be a fish-bearing stream, but is currently a non-
fish-bearing stream because a stream crossing structure cannot pass fish,




the forest practices rules should be amended so the upstream reach is
classified as a fish-bearing stream.

Recommendation #11: Facilitate the identification, prioritization, and restoration of existing
culverts that currently do not pass fish. Culvert replacement should be
~ accelerated above what is currently being done, specifically for family
forestland owners who often do not have adequate resources to address
this issue in a timely manner.

Recommendation #12: Provide a more effective and efficient means of classifying streams for
“fish use.” Revise the forest practice rule definition of Type F and Type
N streams using a physical habitat approach to classify fish-use and non-
use streams.

Compliance and Effectiveness Monitoring

The goal of the ODF forest practices monitoring program is to evaluate the effectiveness of the
forest practice rules. Monitoring results are used to guide future management practices through
the rule revision process. The goal includes a commitment to address specific Oregon Plan
issues. The forest practices monitoring strategy is currently being revised. The key areas
identified for improvement include:

¢ Building understanding, acceptance and support for the monitoring strategy.

e Using random sample design to select all sites. This has been used for two current projects.

* Combining monitoring efforts at each site to increase efficiency (i.e. compliance monitoring
and riparian function at the same site)

e Increasing coordination with other Oregon Plan monitoring efforts, most notably DEQ and
ODF&W.

¢ Addressing issues at a watershed scale.

¢ Tmproving communication of project status and results, both internally and externally using
newsletters and project publications.

The following are specific recommendations for future monitoring:

1. Maintain a riparian monitoring program that continues to monitor the effectiveness of
riparian prescriptions and riparian functions to ensure water quality goals are achieved in the
future.

2. Monitor improvement of forest roads at a landscape level, looking specifically at
implementation of the road hazard and risk reduction project,

3. Evaluate the need for further road compliance and effectiveness monitoring following the
completion of the BMP compliance monitoring project relating to road BMPs. Also evaluate
the progress and effectiveness of current voluntary efforts under the Oregon Plan to upgrade
existing culverts that do not pass fish.
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4. Monitoring of watershed-scale effects relative to current practices along small Type N
streams should be a priority to help narrow the current level of uncertainty.

The following are remaining issues identified in this report that may warrant future examination
as additional information is available:

¢ Is the occurrence of blowdown having an effect on meeting the goal of achieving “over
time, average conditions across the landscape become similar to those of mature forest
conditions” in RMAs?

s Are current forest practices meeting the water quality standard with respect to cold-water
refugia? (This analysis will not be possible until the DEQ develops the specific guidance
necessary to identify cold-water refugia on the ground that can be evaluated against the
standard.)

e What effect, if any, are current practices along small non-fish-bearing streams having on
downstream sediment regimes?

The Board of Forestry is currently deliberating the recommendations introduced by the Forest
Practices Advisory Committee (FPAC) in September 2000. The process of implementing
changes to current BMPs will occur over the next few years and is likely to consist of both
regulatory and non-regulatory measures. The ODF monitoring program is also beginning a new
series of effectiveness monitoring projects to evaluate BMP sufficiency in protecting riparian
functions and water quality. There may also be some issues with water quality parameters that
are not specifically addressed in this report that could have an unknown potential for current
practices to cause changes in water quality conditions. In these cases, the DEQ will coordinate
with the ODF and its monitoring program to address these parameters as concerns are identified
and documented. Specific details of future monitoring efforts will be determined once the FPAC
recommendations are developed further and implemented. ODF’s monitoring strategy will
continue to be developed at that time.
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DEQ/ODF SA Recommendations and Corresponding OFPA Rule Concepts

Sufficiency Analysis Recormmendations|Draft Rule Concepts

1- revise basal area (size and number
of trees) targets / achieve mature forest i
conditions and previde large wood and

shade

14- basal area targets (east)

2- revise current practices so desirable
amounts of large wood is available
along small stream channels that can
deliver debris torrents to fish bearing
streams, Ensure that adequate shade
is maintained or rapidly recovered for

: i ;
12- small non fish-bearing

eams (west)

ODF Recommendation

Rule chage

Board of Forestry Decision

| Deferred decision 4/04

Next BOF/ODF Action

105 BOF will make a decision for formal
rule making based on 527.714 findings

ODF will revise monitoring priarity list

10/04-7/05 ODF will develop voluntary
measures through Oregon Plan

10/04-7/05 QDF will develop voluntary
measures through Oregon Plan

10/04-7/05 ODF will develop voluntary
measures through Oregon Plan

705 BOF will make a decision for formal
rule making based on 527,714 findings

1705 ODF will present draft rule language
to BOF

DEQ Comments

v

I

neutral, encourage monitoring

rule anguage uncertainn, BOF
action uncertain, prefer rule
change

riparian areas along small perennial
non-fishbearing streams with the
potential to impact downstream fish-
bearing waters

16- small non fish-bezaring streams (east)

3- provide additional large wood fo
streams by actively placing wood to
benefit salmonids

10- provide riparian functicns aleng
stream reaches above impassable
culverts that are likely to be
recolonized by salmonids after
structures are removed or improved

72- revise the FPA ruje definition of fish
bearing and non fish-bearing streams
by using physical habitat approach to
classify fish use and no fish streams

Other 1- clarify water protection rules policy

statement

8- treat dense stands within RMA

No rule change - insufficient science

Guidance on rules

Mot proceed approved 4/04

Continue on reguiatory path 7/03, then
deferred decision 7/04

CDF will revise monitoring priarity list

prefer nde, encourage monitoring

1/05 BOF will make a decision for formal
rule making based on 527.714 findings.
DF will also revise their monitoring
riority list

{05 BOF wil} make a decision for formal
le making based on 527.714 findings

10/04-7/05 ODF will develop language

Pian

along with voluntary measures for Oregon

inttiafive language uneertain

1/05 BOF will make a decision for formal
le making based on 527.714 findings

1/05 ODF will determing its
recommendation after internal discussion

ODF/ BOF action un.certain,
prefer rule change with TMDL,
language

10/04-7105 ODF will develop voluntary

{measures through Oragon Plan

10/04-7/05 QDF will develop voluntary
measures through Cregon Plan

Address through guidance

QDF will develop guidance

guidance language unceriain

13- revision of desired future condiion {east)

No rule change - insufficient science

Further policy discussion approved 3/04

This topic will be included in the Dynamic
Ecosystem white paper discussion

support no rule change

15- provide harvesting altematives {sast)

No nule change - insufficient science

Not proceed approved 3/04

ODF will revise monitoring priority list

support no rule change

Attachment C, Page 1 of 1
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L Introduction

This paper outlines the roles of the Environmental Quality Commission and
Board of Forestry in protecting Oregon’s water quality. The legislature has established a
partnership between these bodies, and their respective Departments, to achieve the goals
of federal and state law.

The Board of Forestry (Board) is charged with responsibility to “supervise all
matters of forest policy and management under the jurisdiction of the state ...” ORS
526.016. Under the Forest Practices Act (FPA), the Board is given exclusive authority to
adopt and enforce rules governing forest practices. ORS 527.610 to 527.770, 527.990(1)
and 527.992. The Environmental Quality Commission (EQC) is responsible for
establishing the policies for the operation of the Department of Environmental Quality in
executing a wide variety of environmental programs, including the state’s solid and
hazardous waste programs, air and water pollution control programs, sewage treatment. -
operations, and prosecution of environmental crimes. ORS 468.015; ORS chapters 465
and 466. ‘

The regulation of forest practices on private and state lands is almost entirely a
matter of state law. Although operations on forestlands may give rise to liability under
such federal laws as the Endangered Species Act and the Clean Water Act, there is no
federal law governing forest practices on state and private lands, and no mandate that
states adopt such laws.

In contrast, the water quality programs under the EQC’s jurisdiction are the
product of both longstanding state statutes and more recent federal delegations of
regulatory authority. With respect to the latter, the most important legislation is the
Clean Water Act (CWA).! Congress intended the Act to be implemented by the states.
However, to the extent that states fail to take necessary implementing measures, or if the
Environmental Protection Agency (EPA) finds state action insufficient to protect water
quality, the federal government retains ultimate authority to administer and enforce the
CWA. The legislature also has established a goal of retaining state control over water
quality regulation by giving the EQC broad authority to take any actions “necessary ... to
implement” the CWA. ORS 468B.035(1). '

' 337USC § 1251-1387.
2 That authority is shared with the Board and the Department of Agriculture for certain purposes. ORS
468B.110(2), 468B.200-468B230, 568.900-568.933.

1
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1L Water Quality Regulation

Under Oregon law, water is a public resource and pollution of the public waters
has been prohibited for many decades. Furthermore, other statutes affecting water quality
must be construed so that water quality is protected and in the case of conflict, the EQC’s
authority is controlling. See ORS 468B.010°.

Added on to this longstanding state authority, Congress adopted the Federal
Water Pollation Control Act in 1948. The FWPCA was substantially amended, however,
in 1972 and again in 1987. As amended, it is often now referred to as the Clean Water
Act. Congress intended that states be delegated the principal role in administering the
Act, with EPA being responsible for 0versight4. With respect to many key provisions of
the Act, EPA must step in and take over if the State fails to accept the delegation or fails
to operate the delegated program properly. In other situations, if a state fails to fulfill its
obligations, EPA is authonized to withhold federal funds. With respect to some
provisions of the Act, citizens are also authorized to ask federal courts to require EPA to
act or to impose penalties on persons who fail to comply with the Act.

The core CWA provisions relevant to this outline are:

1. States are required to adopt Water Quality Standards. If a state fails to
adopt standards or EPA determines the standards are insufficient, EPA
must adopt standards for the state. Water Quality Standards are:

a. A determination of what the beneficial uses are or should be for
each water body. This must include protection of all fisheries that
are present or were present in the streams in 1974. '

b. The criteria that need to be applied to pollutants or pollution to
protect the most sensitive of the designated or actual beneficial
uses. These criteria ordinarily must be numeric, but narrative
criteria can be used when it is not possible to develop numeric
criteria.

C. Provisions that protect existing high quality water from being
degraded and prohibit new sources of pollution in waters that
already fail to meet standards.

? The later and more specific provisions in ORS 468B.110 and 527 control over the general statements
found in ORS 468B.015, 020, and 023, and DEQ rules, but only to the extent that they are express and
unambiguous.

* The Corps of Engineers plays a significant role in the permitting of dredged and fill material placed in
“navigable waters,” including wetlands, under Section 404 of the CWA. 33 USC § 1344, The State of
Oregon also administers a regulatory program governing the placement and removal of fill material in
waters of the state, through the Oregon Department of State Lands (DSL}. See ORS 196.800 — 196.905
(DSL removal/fill permits).

2
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2. Point sources are required to obtain discharge permits (known as NPDES
or Section 402 permits) before adding pollutants to waters of the USs?

a. Generally, any discrete conveyance, such as a pipe, a ditch, or
truck, is a point source.

b. Pollutants are broadly defined and include sediment and turbidity,
and in some contexts, heat.

c. Waters of the U.S. include all navigable rivers and lakes and the
tributaries to those rivers and lakes. This includes intermittent
natural and artificial ditches or streams that feed the rivers.
Adjacent wetlands are also included, although the precise coverage
is currently being litigated and also is the subject of draft
regulations.

d. The NPDES permits must include effluent limits. These are permit
conditions that require the use of appropriate pollution control
technology and conditions that prohibit discharges that would
cause or contribute to a violation of water quality standards.

e. Traditionally, most silvicultural activities, including ditches and
culverts have not been treated as point sources. The regulatory
status of these sources is currently the subject of litigation in
federal courts.

3. Section 319 of the CWA requires states to adopt and implement Nonpoint
Source Management Programs that ensure, to the maximum extent
practicable, nonpoint source pollution does not cause or contribute to
violations of water quality standards®. Unlike the Section 402 permit
programs, states have a considerable degree of flexibility in developing
and implementing such programs and EPA has only indirect authorities to
enforce state compliance. Failure to secure approval of a 319 plan, or to
implement identified BMPs, can result in loss of federal grant funds.’

4. States are also required to determine which water bodies fail to meet water

quality standards. This is known as the Section 303(d) List®, A Total
Daily Maximum Load (TMDL) must be developed for the listed water
bodies’. The TMDL is essentially an equation wherein the state or EPA
determines how much assimilative capacity exists in a water body and
then allocates portions of that capacity to point sources, non-points

5 33 USC § 1362(14) (definition); § 1311(a) (prohibition of discharges without permits).

8 33USC § 1329.

" The Coastal Zone Management ACT (CZMA), 16 USC §§ 1451-1465, also links federal fanding to
approved state management plans. '

¥ 33USC § 1313(c)2)(A).

® 33 USC § 1313(d).
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sources, and reservations for future growth. States are required to
implement TMDL allocations. Allocations are a matter of policy, subject
to the usual administrative law requirement of reasoned decisionmaking,
Point source allocations are implemented directly through permits.
Nonpoint source allocations are implemented through planning, non-
regulatory and regulatory activities such as the Forest Practices Act, and
Agricultural Water Quality Management Plans under SB 1010. If a state
fails to implement a TMDL, EPA will require impiementation, but since it
lacks direct authority over most nonpoint sources it is required to further
reduce loads given to point sources if the state fails to implement nonpoint
source allocations.

III.  Forest Practices Regulation

The Forest Practices Act (FPA) gives the Board authority to adopt rules governing
forest practices. ORS 527.610 to 527.770, 527.990(1) and 527.992. Responsibility for
enforcement falls to the State Forester and Department of Forestry. For the present
discussion, the FPA’s key elements can be summarized as follows:

1. Forest practice rules must encourage “economically efficient” forest practices that
“ensure the continuous growing and harvesting of forest tree species” as the leading use
of private forestlands. ORS 527.710(2). Consistent with the Act’s general statements of
policy, the rules must “provide for the overall maintenance of the following resources: (a)
air quality; (b) water resources, including but not limited to sources of domestic drinking
water; (c) soil productivity; and (d) fish and wildlife.” ORS 527.710(2).

2. The forest practice rules include Water Protection Rules governing activities in or
adjacent to water bodies, wetlands, and riparian areas. OAR 629-635-0000 to 629-660-
{060. The rules are intended to serve the FPA’s resource protection goals for water, fish,
and wildlife:

“The overall goal of the water protection rules is to provide resource
protection during operations adjacent to and within streams, lakes,
wetlands and riparian management areas so that, while continuing to
grow and harvest trees, the protection goals for fish, wildlife, and
water quality are met.

(a) The protection goal for water quality (as prescribed in ORS
527.765) is to ensure through the described forest practices that, to the
maximum e¢xtent practicable, non-point source discharges of
pollutants resulting from forest operations do not impair the
achievement and maintenance of the water quality standards.

(b) The protection goal for fish is to establish and retain vegetation
consistent ... that will maintain water quality and provide aquatic
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habitat components and functions such as shade, large woody debris,
and nufrients.

(¢) The protection goal for wildlife is to establish and retain
vegetation ... that will maintain water quality and habitat components

.. For wildlife species not necessarily reliant upon riparian areas,
habitat in riparian management arcas is also emphasized in order to
capitalize on the multiple benefits of vegetation retained along waters
for a vaniety of purposes.” OAR 629-035-0100(7)(a)-(c).

3. The FPA contains important substantive limitations on new rules which directly
affect forest practice standards. ORS 527.714. Rules which implement the FPA’s
resource-protection objectives and which would “provide new or increased standards for
forest practices” must meet stringent evidentiary criteria. ORS 527.714(1)(c), (5). For
example, evidence must show that existing practices are likely to cause degradation of
protected resources, and the proposed rule must reflect available scientific information,
relevant monitoring, and, as appropriate, adequate field evaluation at representative
locations in Oregon. ORS 527.714(5)(a)-(c). Proposed rules must be drafted with
precision to prevent the harm or provide the benefits for the resource requiring protection.
Rules must directly relate to, and substantially advance, their underlying objective. ORS
527.714(5)(d). New rules must undergo an alternatives analysis, non-regulatory
approaches must be considered, and the “least burdensome” alternative must be chosen.
ORS 527.714(5)(e). The benefits to the resource achieved by the rule must be
proportional to the harm cause by forest practices. ORS 527.714(5)(f). New rules must
also be accompanied by a detailed economic impact analysis. ORS 527.714(7).

4. Subject to ORS 527.765 and 527.770 (the BMP provisions discussed below),
forest operations must comply with EQC rules and standards relating to air and water

pollution control, and violations are subject to DEQ and EQC regulations and sanctions.
ORS 527.724.

IV.  Relationship Between the Commission and Board

The legislature has given the Commission primary responsibility for complying
with the mandates of the federal CWA!'® and has given the Board exclusive responsibility
for regulating forest practices. However, the potential for regulatory conflict or overlap
arises from the fact that forest operations can affect whether a water body meets water
quality standards. The legislature has dealt with this issue by exempting forest practices
from certain aspects of the EQC’s jurisdiction, providing the Board with limited water
quality regulatory authority, and providing each body with a process to request that the
other consider its concerns. .

' As noted above, this authority is shared with the Department of Agriculture for certain purposes. See

footnote 3.
5
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1. Forestry exemption from effluent limitations. Although the EQC has full
authority to use TMDLs and related load allocations to protect water quality standatds
(ORS 468B.110(1)), that authority is limited in the following manner:

“Unless required to do so by the provisions of the [CWA], neither the
[EQC nor the DEQ] shall promulgate or enforce any effluent
limitation upon nonpoint source discharges of pollutants resulting
from forest operations on forestlands in this state. Implementation of
any limitations or controls applying to nonpoint source discharges or
pollutants resulting from forest operations are subject to ORS 527.765
and 527.770. ...” ORS 468B.110(2).

This exemption withdraws “forest operations on forestlands” from EQC’s
regulatory jurisdiction (at least as far as “effluent limitations,” “limitations” or “controls”
are concerned) and places jurisdiction in the Board’s hands, through the best management
practice provisions of ORS 527.765 and 527.770.

The precise meaning of ORS 468B.110(2) has not been explored by the courts
and it contains several ambiguities. Technically it prohibits the EQC and DEQ from
imposing “cffluent limitations™ on nonpoint source forest operations. The term is not
defined in state law, but under federal law an effluent limitation is a condition imposed
on a NPDES permit to require use of specified technology or ensure compliance with
water quality standards. We therefore assume that the legislature meant something more,
particularly in light of the broader terms “limitations or controls” used in the second
sentence.

2. Best Management Practices. As a substitute for EQC “limitations or controls,”
the legislature directed the Board to adopt best management practices (BMPs), i.e. “forest
practices rules adopted to prevent or reduce pollution of waters of the state.” ORS
527.765(1).

“The State Board of Forestry shall establish best management
practices and other rules applying to forest practices as necessary to
insure that to the maximum extent practicable nonpoint source
discharges of pollutants resulting from forest operations on
forestlands do not impair the achievement and maintenance of water
quality standards established by the Environmental Quality
Commission for the waters of the state.”

3. BMP enforcement shield. The FPA provides that forest operations conducted in
accordance with BMPs “shall not be considered in violation of any water quality
standards.” ORS 527.770.

4. Enforcement savings clause. The forestry exemption, BMP rules, and BMP
shield, are narrowly drawn. Apart from these provisions, the EQC retains full
enforcement authority:
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“Subject to ORS 527.765 and 527.770, any forest operations on
forestlands within this state shall be conducted in full compliance
with the rules and standards of the Environmental Quality
Commission relating to air and water pollution control. In addition to
all other remedies provided by law, any violation of those rules or
standards shall be subject to all remedies and sanctions available
under statute or rule to the Department of Environmental Quality or
the Environmental Quality Commission.” ORS 527.724.

V. Cooperation and Collaboration

We have described how the legislature has divided responsibility for water quality
regulation between the EQC and Board. Despite the relative clarity of this division,
possibility of conflict remains because the agencies might disagree over the appropriate
level of regulation. (In this connection, “the agencies” includes the federal EPA, which
has ultimate authority under the CWA with respect to water quality standards and
TMDLs and the authority to cut off federal funds if it determines that the state does not
have an adequate nonpoint source management plan.) The EQC might believe that the
Board has not appropriately applied its BMP authority (ORS 527.765); conversely, the
Board might take issue with the EQC’s water quality standards as they affect forest
operations (ORS 468B.105). The legislature anticipated disagreement and created
cooperative mechanisms for the review of water quality rules governing forest operations.

The scope of potential disagreement includes BMPs established under ORS
527.765 and WQSs and TMDLs adopted under ORS Chapter 468B. As noted above,
significant portions of EQC’s water quality program are subject to EPA oversight,
including WQSs and TMDLs. By the terms of the forestry exemption, the EQC is
prevented from imposing effluent limitations, but not if the EQC is “required to do so by
the provisions of the [CWA].” ORS 468B.110(2). As a consequence, some water quality
disputes implicate the EPA as well as the Board and EQC.

The legislature has established reciprocal processes by which the Board and EQC
may bring disagreement over water quality standards and BMPs to each other’s attention.
Under ORS 468B.105, upon the Board’s request, the EQC “shall review any water
quality standard that affects direct operations on forestlands.” Conversely, under ORS
527.765, the EQC may petition the Board to review BMPs.

ORS 527.765 requires the Board to adopt BMPs and other rules “as necessary to
insure that to the maximum extent practicable nonpoint source discharges ... do not
impair the achievement and maintenance of water quality standards established by the
[EQC].” When developing BMPs, the Board must consider five factors, among others:

{a) Beneficial uses of waters potentially impacted;

{(b) The effects of past forest practices on beneficial uses of water;
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{c) Appropriate practices employed by other forest managers;
(d) Technical, economic and institutional feasibility; and
{e} Natural variations in geomorphology and hydrology.

In addition to these factors, the Board applies the FPA’s strict rule-setting
standards, found in ORS 527.714. ORS 527.710(2), 527.714(1){c}. The Board must also
consult with the EQC in adopting and reviewing BMPs and other rules to address
nonpoint source pollution. ORS 527.765(2).

Special procedures govern review of existing BMPs. The Board is required to
consider petitions seeking review of BMPs, so long as the petitions meet certain
minimum criteria. ORS 527.765(3)(a). Having initiated review, the Board must dismiss
a petition if it finds “that forest operations being conducted in accordance with the best
management practices are neither significantly responsible for particular water quality
standards not being met nor are a significant contributor to violations of such standards.”
ORS 527.765(3)(b). Dismissal must be by an order that includes findings regarding
allegations in the petition, and the Board’s reasons and conclusions. ORS 527.765(3)(d).
If the EQC is the entity petitioning for review, the Board has two options: terminate
review with the EQC concurrence, or begin rulemaking. ORS 527.765(3)(c).

If the Board determines that BMPs should be reviewed, rulemaking must begin.
“Rules specifying the revised best management practices must be adopted not later than
two years from the filing date of the petition for review, unless the board, with
concurrence of the [EQC], finds that special circumstances require additional time.”
ORS 527.765(3)(e). Upon EQC’s request, the Board is required to take interim action “to
prevent significant damage to beneficial uses” while the BMPs are being reviewed. ORS
527.756(3)(f).

1t is apparent from the structure of the BMP and WQS adoption and revision
process that the legislature has given the matter considerable thought. With respect to
WQSs, the process anticipates dialog between the Board and EQC. With respect to
BMPs, the process anticipates significant public involvement in Board decision making.
Interested parties have a specific burden of proof, and the Board must justify a decision
not to revise a BMP in a manner unlike routine petitions for rulemaking under the
Administrative Procedures Act." Compare ORS 183.390. The EQC is given a special
role in each stage of the process. Finally, the legislature included a disincentive to
discourage Board inaction: the “BMP shield” is lost if the Board fails to complete BMP
revisions, or make a finding that revisions are not required, within the statutory deadline.
ORS 527.770. In sum, although the legislature has not mandated agreement between
EQC and the Board on all aspects of water quality regulation, it has provided the agencies
with a process and incentives to reach agreement.

1 As noted above, a decision to revise a BMP is also subject to specific statutory criteria. ORS 527.714,

527.765(1).
8
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A Brief History of the Temperature Standard

Debra Sturdevant, Standards Coordinator

The first temperature criteria in Oregon were adopted in 1967 for the Willamette River.
The stated purpose was to keep water temperature as low as possible and mainfain normal
seasonal variation to accommodate fish, and still allow for other reasonable uses of the
water. In 1979, water temperature criteria were adopted by basin statewide. The criteria
ranged from 58 to 72°F.

The Commission adopted comprehensive revisions to the temperature criteria in 1996.
The Department worked with Technical and Policy Advisory Committees from 1992 to
1995 and recommended revisions intended to improve the implementation and
effectiveness of the temperature standard at preventing further warming of the states
waters and reducing temperatures in waters that had already been warmed to harmful
levels by human activity.

After a long review period and consultation with the National Marine Fisheries Service
(NMFS, now NOAA Fisheries) and the U.S. Fish and Wildlife Service (USFWS), the
Environmental Protection Agency (EPA) approved the revised criteria in July 1999, with
one exception. EPA rejected the temperature criteria (68 degrees Fahrenheit) for the
Lower Willamette concluding that it was not protective of salmonids. During the EPA
review and consultation process, the State agreed to a number of conservation measures
considered vital to the federal agencies to ensure that the new standard would not impair
federally listed threatened and endangered fish.

On March 31, 2003, the Federal District Court of Oregon overturned EPA’s approval of
Oregon’s temperature criteria when it ruled on the case Northwest Environmental
Advocates (NWEA) v EPA (filed in 2001). In response to the ruling, EPA withdrew its
approval of the criteria. The court order required EPA to either: 1) develop federally-
promulgated rules to replace the disapproved state rules, or 2) approve revised state rules
that address the concerns identified by the Court, by March, 2004. The temperature
concerns the court said needed to be addressed included the criteria for the lower
Willamette River, which EPA had disapproved but which had not yet been replaced, and
clarification in the rules about when and where the various temperature criteria apply.

DEQ revised its temperature criteria in December 2003, after another 3 years of review. -
The review during this time period included working with a regional group of agencies
led by EPA to develop EPA temperature criteria guidance to States and Tribes. The
group included the federal fisheries agencies, Northwest tribes, and the states of
Washington, Idaho and Oregon. EPA’s guidance document was completed in March of
2003.
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During this time Oregon also worked with Technical and Policy Advisory Committees on
the temperature criteria review. The committees provided input to DEQ as we
participated in the EPA guidance development and provided input into DEQ’s
recommendations for revising our temperature criteria and fish use designations. In
addition, DEQ formed a Bull Trout workgroup and obtained information from ODFW,
who was updating its database on fish distribution and received an EPA grant to develop
needed fish use timing information as well. The information that was developed during
this time period enabled us to revise our fish use designations in a way that would satisfy
the court’s requirement to better specify where and when the various temperature criteria

apply.

The new criteria are primarily based on the EPA guidance document and fish use
designation information assembled by a team of Oregon and federal agencies, including
DEQ, ODFW, EPA, USFWS and NOAA Fisheries. EPA reviewed and consulted on the
revised criteria and approved most of the temperature criteria in March, 2004, meeting
the court ordered deadline. There are some provisions in the revised temperature criteria
that EPA has not yet acted on, including the criterion for cool-water species, oceans and
bays, lakes and borax lake chub.

DEQ is now working on a guidance document that will describe how the temperature
standard will be applied and implemented through the State’s various water quality
control programs.
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EXECUTIVE SUMMARY

This report was written to fulfill former Governor John Kithzaber’s and the State Legislature’s
request to review the scientific basis of Oregon’s water quality standards for temperature. To
accomplish this goal, we discuss the answer to science questions that the Independent
Multidisciplinary Science Team (IMST) deemed to be relevant to this charge and important to
accomplishing the goals of the Oregon Plan. While this request was initiated based on concerns
surrounding the 1996 temperature standards, the discussions in this report are completely
applicable to the recently adopted 2003 temperature standards. Our primary focus was “non-
point” sources of elevated temperature in streams and cumulative sources from across Oregon’s
landscape.

Stream temperatures and their modifications from changes in environmental conditions,
including the various land uses within Oregon, are complex issues, and we have attempted to
highlight areas of apparent conflicting information within the state. Stream temperature is a
product of complex interactions between geomorphology, soil, hydrology, vegetation, climate,
elevation, and aspect of the watershed. The relative influence of these factors can vary spatially
across the landscape and over time. Water temperature can vary along the length of a stream as a
result of local topographical and geological factors. Thermal heterogeneity within streams and
rivers and can be affected by local energy inputs and outputs.

Salmonids require relatively cold water during most of their life history stages. Stream
temperature is closely linked with salmonids’ requirement for dissolved oxygen. As water
temperatures increase, the amount of dissolved oxygen is reduced. Habitat degradation
associated with human land uses (urbanization, agriculture, forestry} ofien increase surface water
temperatures. Where human activities have caused water temperature to increase, survival and
productivity of migrating or rearing salmonids may be lowered.

Human land use activities typically affect stream temperature by altering one or more of the
following factors: 1) channel morphology 2) streamflow and water quantity, 3)
surface/subsurface water interactions, and 4) riparian vegetation. These four factors are highly
interrelated. The overall influence that individual factors may have on stream temperature will
depend on stream size. Specific stream and watershed conditions cause wide variations in the
processes affecting the rate of heating and water temperature therefore stream reach-specific
information is critical to understanding stream temperature responses to human activities.
Additionally, human activities and management of stream and river systems can shift thermal
profiles and lead to earlier or later warming of seasonal water temperatures.

Recent debate in Oregon has been intense regarding the relative importance that shade has on
influencing stream temperatures. IMST has found that the vast majority of published studies
document that riparian shade has a significant effect on stream temperature. The scientific
literature reviewed by the IMST indicates that removal of vegetation along small- to medium-
sized streams usually results in increased surface water temperature. In addition, most scientists
agree that riparian vegetation provides many benefits to stream and terrestrial ecosystems, in
addition to shading streams (IMST 2000). Therefore, despite the level of public controversy, the
IMST does not find substantial scientific disagreement on the topic of the importance of riparian
vegetation to maintaining stream temperatures.




The IMST was concerned that the debate among the public, natural resource managers, agencies,
politicians, and scientists in Oregon has obscured the areas of agreement and disagreement. We
developed a new report section called Straightforward Answers to Straightforward Questions (p..
14) to help Oregonians better understand the issues surrounding water temperaturc and our
collective actions to protect and restore the natural resources of the state.

The main body of this report 1) describes the process that the State of Oregon uses to manage
water quality under the Clean Water Act and its history, 2) answers five major science questions
posed by the IMST that are critically important in accomplishing the mission of the Oregon Plan,
3) develops specific recommendations of the IMST to state agencies and other entities, and 4)
discusses policy implications.

Science Questions and IMST Conclusions

Science Question 1. Are the Oregon temperature standards for salmonids technically

sound?

1. IMST concludes that the scientific basis for Oregon’s temperature standards is credible.

2, Cool temperatures are vital to salmonids, which evolved in cold-water, oxygen-rich
systems. Warm streams (in combination with other human impacts) are likely to hinder
recovery of salmonid stocks. B

3. IMST concurs with EPA and DEQ that the seven day moving average of daily maximum
temperatures (7DADM) has a sound scientific rationale, and is an appropriate unit of
measurement for stream temperature criteria.

4. Redband trout and Lahontan cutthroat trout exhibit higher thermal tolerances than the
salmonid species examined in the 1995 Issue Paper (DEQ 1995). IMST concludes that it
is appropriate for the State of Oregon to consider recent data on the physiological
petformance of Lahontan cutthroat trout & redband trout when setting stream
temperature criteria.

Science Question 2. How can salmonids occur in streams that are warmer than criteria in

Oregon temperature standards? Does this indicate 2 weakness in the standards?

1. There are numerous reasons why salmonids may be present in waters that exceed the
temperature criteria in Oregon’s water quality standards:

+ Physiological or genetic adaptations allow some individuals or populations to survive
exposures to high temperatures; _

+ Fish observed could be transients, not members of healthy populations resident in a
warm stream reach;

+ Performance could be impaired (c.g., carlier emergence, faster growth, changes in
migration timing, increased susceptibility to disease, altered response to competition
and predation), the effects of which could be cumulative and not apparent until later
life stages;

+ Variation in stream temperature over the course of a day or week might allow fish to
survive unexpectedly hot conditions;

« Fish are utilizing coldwater refugia in these warm streams;

+ Range of temperatures that fish populations can tolerate may be wider than scientists
realized when Oregon’s temperature standards were written.




Salmonids have physiological and behavioral mechanisms that allow them to survive
high temperatures, up to some maximum temperature and over a maximum duration.
Therefore, duration and magnitude of temperature extremes are relevant to setting
temperature standards.

There is no evidence indicating that salmonids thrive in waters that exceed criteria in
Oregon’s temperature standards for prolonged periods of time.

Presence of individual fish in a stream does not necessarily indicate a population of
healthy, reproducing fish. There are relatively few data on the response of fish
populations to waters of different temperature in Oregon.

Temperatures affect salmonids differently at different life stages; therefore, requirements
and optimal temperature ranges vary with life history stage. Temperature regulation must
satisfy the most sensitive of these life stages.

In the future revision and application of temperature standards, the State of Oregon
should consider recent data on coldwater refugia. Oregon’s standard for coldwater refugia
is difficult to implement when these habitats are difficult to identify and their
distributions are not documented. '

Science Question 3. How do land use activities influence stream temperatures?

1.

Stream temperatures are affected by many environmental factors including, but not
limited to, direct and indirect solar radiation, watershed elevation, aspect and topography,
regional and seasonal climate, local climate (air temperature, vapor pressure, humidity,
wind, etc.), precipitation amounts and timing, channel dimension, streamflow (water
quantity), groundwater inputs, and riparian vegetation.

Riparian vegetation can reduce stream heating, can regulate temperatures by blocking
incoming solar radiation, and maintain channel morphology and functioning floodplains.
Riparian vegetation has direct and indirect effects on stream temperatures.

Human activities can affect stream temperature by modifying channel morphology,
streamflow, surface/subsurface water interactions, and riparian vegetation.

Science Question 4. Is the temperature model used by the State of Oregon based on sound
scientific principles? How can temperature models be used effectively in water quality
actions under the Clean Water Act?

1.

Heat Source, the temperature model used by the State of Oregon, is scientifically sound.
The direct and indirect influences of climate, topography, elevation, riparian vegetation,
channel morphology, hydrology, and point sources are accounted for in Heat Source,
which can predict pattems of stream temperature at river network scales.

Further sensitivity analyses should be conducted on the current version of Heat Source
(7.0) to evaluate the performance of this version of the model. In addition, the model
should be compared with the output from several major stream temperature models to
assess the performance of Heat Source. Other approaches to evaluating the consistency of
model output with observed stream temperatures should be conducted by DEQ.
Temperature models, such as Heat Source, should not be used to set basin-specific
temperature standards, but can be used to develop basin-specific total maximum daily
loads for heat.

Oregon’s TMDL process (public process, analysis of sources of elevated stream
temperature, and Water Quality Management Plans) is conducted at the basin scale,
which is consistent with a landscape approach. Therefore, the IMST concludes that the




State’s application of the TMDL process and Water Quality Management Plans 1s
appropriate for implementation of the water temperature standards at a landscape scale.

Science Question 5. What are the benefits of alternative watershed and stream evaluation

methods to 1) identify appropriate actions or 2) effectively involve the public?

1. When restoring aquatic and riparian conditions, including stream temperature regimes,
each watershed and stream reach is unique (based on soil, climate, topography, etc.).
Accounting for these site-specific differences can greatly benefit restoration programs.

2. Site-specific assessment techniques are a means to evaluate the unique characteristics of a
site relevant to restoration.
3. Many site-specific assessment techniques are dependent on understanding the expected

vegetation and hydrology at a site. To determine expected conditions, scientists and
managers often turn to local reference sites with minimal human impacts. When these
reference sifes are not available, conditions can be defined by groups of regional experts.

4. We are currently limited to case studies to determine the effects of channel restoration on
temperature regimes. However, based on the well-documented relationship between
riparian and channel degradation and elevated stream temperature, IMST concludes that
restoring stream and riparian characteristics will often improve stream temperature.

5. Where water temperature limit salmonid recovery, restoration activities or changes in
land uses that lead to reestablishing natural flow regimes, erosion rates, and riparian plant
communities should be promoted.

6. Oregon Plan monitoring presents the opportunity to examine the effects of channel
restoration on temperature regimes. Individual restoration projects could provide
replication in studies evaluating the effectiveness of restoration practices on restoring
stream temperature regimes.

7. Given the long time frame and large spatial extent necessary for restoring stream
temperature regimes, participation of landowners, community groups, and state & federal
partners is essential to minimize the non-point sources of elevated stream temperature
across the landscape.

8. IMST agrees with NRC (2002) that confidence in the application of Proper Functioning
Condition would be strengthened if the approach was validated.

Recommendations

Based on the five Science Questions and conclusions, the IMST makes the following
recommendations to the State of Oregon and its entities. The bases for these recommendations
are elaborated on in the Recommendations section of this report.

Recommendation [.  IMST recommends the Oregon State University (OSU) Extension Service
and relevant state agencies develop a coordinated education and information distribution system
for citizens, watershed councils, and special interest groups on the topic of elevated stream
temperature. We recommend that OSU Extension Service conduct workshops to summarize
current relevant scientific information to be included in educational programs.

Recommendation 2. IMST recommends that Oregon Department of Environmental Quality
(DEQ) continue systematic evaluation of the performance of the Heat Source Modei that is used
in total maximum daily load (TMDL) planning for stream temperature.




Recommendation 3. IMST recommends that Oregon Department of Fish & Wildlife (ODFW)
and Oregon Department of Environmental Quality (DEQ) conduct or fund studies of temperature
requirements and/or use of coldwater habitat by redband trout, Lahontan cutthroat trout, and
other temperature-sensitive aquatic species occurring in more arid areas in the state.

Recommendation 4. IMST recommends that Oregon Watershed Enhancement Board (OWEB)
develop consistent guidance on assessment of current conditions of stream and riparian areas
relative to elevated stream temperature.

Recommendation 5. IMST recommends that Oregon Watershed Enhancement Board (OWEB)
and Oregon Department of Environmental Quality (DEQ) should jointly monitor effectiveness of
protection and restoration activities aimed at improving stream temperaturcs. OWEB and DEQ
should coordinate with other state agencies involved with temperature issues including ODA,

ODF, and ODFW.

Recommendation 6. IMST recommends that the Oregon Water Resources Department
(OWRD) should continue to promote protection of instream water flows for fish and aquatic life.

Recommendation 7. IMST recommends that Division of State Lands (DSL) and Oregon
Department of Agriculture (ODA) should emphasize and implement programs to restore
wetlands for use as natural water storage systems.

Recommendation 8. TMST recommends that the Governor’s Natural Resource Office and the
Oregon Legislature complete and implement a statewide program of riparian protection and
restoration. The Oregon Riparian Policy should be expanded and used as a framework for
restoring the riparian resources of the State of Oregon.

Implications for Policy
IMST suggests that the following actions are consistent with our review of science:

» Honest scientific inquiry needs to continue.

¢ Riparian zone management should be implemented.

«  Over-appropriation of water in Oregon streams is a problem that needs to be resolved.

» Equity issues should be addressed.

o The State should continue to involve Oregon citizens in stream restoration and the TMDL
process. By adopting an approach that allows citizens to become vested in the process
and the potential benefits of stream restoration, we have a hope of achieving water
quality goals.

s Strong educational programs should be implemented. Different state entities charged with
public education need to deliver consistent messages about stream temperature, and to
clarify these complex issues, rather than complicate them.

In some cases, citizen groups have criticized Oregon’s temperature standard, and suggested that
the standard is “bogus” or not supported by science. Groups have also criticized efforts to restore
riparian vegetation as unnecessary and ecologically unsound. IMST finds these criticisms to be
incorrect, misguided, and damaging to Oregon’s resources it the long-term. IMST encourages all
citizens, agencies, and politicians to move beyond these arguments, and to move forward with
the protection and restoration of streams and riparan areas for the numerous important
ecological and social functions of these critical features of Oregon’s landscape.




STRAIGHTFORWARD ANSWERS
TO STRAIGHTFORWARD QUESTIONS
Here, we give short answers to questions that are asked frequently about stream temperature and
Oregon’s temperature standards. For more detailed information, see the main body of this report.

1. What is the purpose of Oregon’s water quality standards?

The purpose of water quality standards is to formally describe the level of water quality
necessary to protect aquatic life and desired human uses of water bodies. The Clean Water Act is
a federal law, but it delegates authority to states and tribes to set water quality standards
appropriate to their areas. The standards include 1) descriptions of the aspects of water quality to
be protected (beneficial uses) and 2) thresholds that indicate potential problems in water bodies
(water quality criteria). In simple terms, the criteria serve as a signal to warn that aquatic health
may be problematic. As we describe in more detail later, once a stream passes these thresholds,
the state or tribes can begin to examine: 1) if there is a problem, 2) potential causes of the
problem, and 3) what actions can be taken to protect aquatic life and human use of streams. The
purpose of the water quality standards is not to punish individual landowners, but to indicate
when a stream may no longer be able to support beneficial uses and where different management
practices may be needed to improve water quality.

2. Are temperature standards the most critical part of Oregon’s management of water
quality related to temperature?

No. The most important part of Oregon’s water quality management is what happens on the

ground---the many actions of citizens that influence the environment and water temperature.

Standards establish a framework to protect water quality, and assist in the evaluation of

watershed conditions and appropriate management actions.

Management actions are generally determined by community or watershed planning processes
and guided by regulation. Regulations have been effective for controlling discharges from pipes.
However, community involvement and coordinated management are essential to minimize
temperature increases from cumulative (“non-point™) sources across Oregon’s landscape,
Developing an analysis of the sources of elevated temperature (a “TMDL”) and a water quality
management plan for a basin are the most critical steps in the process leading to actual land
management.

3. Whatis the TMDL process?

The term total maximum daily load (TMDL) was derived from the idea that one could calculate
the maximum amount of a pollutant that could be added {o a lake or stream without causing harm
to aquatic life and human uses. This total amount could then be divided up, or allocated, among
all polluters. In the case of stream temperature, heat is considered the pollutant that is added to a
stream through human activities and land use.

In order to allocate allowable levels of each pollutant, the State carries out a multiple step
process. This “TMDL process” is based on community involvement, development of local
information, and application of sound scientific tools. The TMDL process is designed to apply
water quality standards to the landscape through three steps. DEQ:




« Compiles a list of stream segments with impaired water quality needing TMDLs,

« Prioritizes watersheds for TMDL development, and

» Works with stakeholders to develop a TMDL analysis and a water quality management
plan for each watershed (EPA 2003b).

4, What are Oregon’s temperature standards?
Oregon revised its temperature standards in December 2003. The standards are designed to
protect salmonids and other aquatic life. Water bodies must not be warmer than:
» 16.0°C (60.8 °F) for core cold water habitat use,
o 18°C (64.4 °F) for salmon and trout rearing and migration,
e 20 °C (68 °F) for migration corridor use,
« 20 °C (68 °F) for redband trout (Oncorhynchus mykiss subspeciesyand Lahontan cutthroat
trout (O. clarki henshawi) use,
¢ 13 °C (55.4 °F) for salmonid spawning, egg incubation, and fry emergence,
e .12 °C (53.6 °F) for native Oregon bull trout {(Salvelinus confluentus) spawning and
rearing, and '
¢ 16.0°C (60.8 °F) for native Oregon bull trout migration, foraging and sub-adult rearing.

The numbers are based on the different temperature requirements of salmonids during different
seasons and life stages. The State has specified both times and locations where the standards
apply on maps and in tables.

For other waters, the standards also limit the increase in temperature allowed from human
activity to 0.3 °C (0.5 °F). These rules apply to:
e Natural lakes,
o Qceans and bays,
» Waters that support cool water species, and
e Designated rivers and streams that are colder than the numeric standards above and are
important to endangered and threatened species.

The standards also describe how the State will implement the standards and how to treat streams
that are “naturally” warmer than the criteria (see more discussion in No. 17). There are
exclusions from the standards in cases of extremely low streamflow or high air temperatures.
The standards also allow a small increase (0.3 °C; 0.5 °F) in water temperature caused by human
activities. The exact language of the standards can be found on the Department of Environmental
Quality web site at http://www.deq.state.or.us/wq/standards/WQStdsTemp.htm.

5. Are Oregon’s temperature standards (1996 and 2003) scientifically sound?

Yes. Oregon’s 1996, and now the 2003, temperature standards are based on several technical
reviews by regional and national scientists. Reviews since the development of the 1996 standards
have only added additional support. Standards are reviewed and revised on a regular basis to
mcorporate more recent scientific information. The revision and adoption of new standards by
the Oregon Environmental Quality Commission is an appropriate step to keep water quality
standards up to date with the current state of knowledge. While there are many questions about
how to best implement the standards, the standards are scientifically sound and provide a
reasonable framework for developing watershed management plans. Oregon’s TMDL process
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and temperature standards are some of the most well-reasoned and well-developed approaches in
the United States. We conclude that the standards were based on the best science available at the
time.

6. How can trout and salmon live in streams that exceed the criteria in Oregon’s water
temperature standards?
Trout and salmon can exist in water ranging from just above freezing to 75°F (~24°C) depending
on how long they are exposed. Some salmonids can even survive temperatures above 75°F for
short periods of time. This means they can survive, but short-term survival is not the same as
growing and reproducing effectively. For example, people can tolerate extreme heat tn a hot tub
ot sauna for a short time period, perhaps up to a few hours. If a person had to stay in a hot sauna
for days or weeks, their health would be threatened. Similarly, people could survive for days,
perhaps longer, at air temperatures well over 100° F (~38°C), yet they could not perform life-
sustaining work for any period of time. Similarly, salmonids can persist for extended periods of
time in warm streams, but are extremely vulnerable to other threats.

Temperatures in the high 60s to mid-70s °F {approximately 18—24 °C] can harm salmon and
trout. More food is required and growth can be decreased, ability to compete with warm water
fish is reduced, and risk of predation is increased. In addition, fish are more susceptible to
disease and stress at high temperatures. Salmonids also sometimes avoid the highest temperature
water in the stream. Just as people will sit in the shade on a hot day, salmon and trout arc often
found in colder portions of the streams (deep pools, close to the bottom, near cooler seeps and
tributaries). Oregon’s temperature standards include provisions to protect these “coldwater
refugia”.

Some evidence suggests that fish can cope with high temperatures if the daily highs do not
persist too long and/or the daily lows are sufficiently low; however, the ways fish adapt to or
cope with fluctuating temperatures are not yet well understood.

7. Other than fish, why is stream temperature an important ecological issne?
Stream temperatures are often seen as primarily directed at fish -- but in reality are a surrogate to
overall stream health. Temperature influences many processes in a stream, including nutrient
cycling and productivity. Temperature is also important because it influences the metabolic rates
and physiology of aquatic organisms, including fish. In addition, cold water is able to absorb
more oxygen than is warmer water; therefore, the question of oxygen-richness of water is
directly linked to water temperature. Likewise, many processes influence temperature. For
example, clevated temperatures are often linked with other signs of stream degradation including
. loss of riparian vegetation and wider than expected stream channels.

8. What environmental factors affect stream temperature?

There are a number of physical and biological features that influence water temperature: shade,
streamflow, elevation, subsurface water flows, wind, climate and weather (e.g., air temperature,
humidity, cloud cover), time of year (day length and sun angles), watershed onientation, and
streambank entrenchment.
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9. Which of these factors are influenced by human actions?

People change stream temperatures either at single points (e.g., warm water from pipe discharges
into streams) or by human activities that accumulate over larger areas such as watersheds. In this
second category, people affect stream temperatures by 1) altering the shade and vegetation along
a stream, 2) changing the width and depth of a channel, 3) changing the amount of flow in the
stream, and 4) altering the exchange between the surface water in the stream and the water
flowing through its streambed and banks.

10. Do land uses (urbanization, agriculture, forestry, livestock grazing) influence stream
temperature?

Yes. All of these land uses, depending upon where and how practiced, typically affect the four

factors listed in the previous question, and therefore influence stream temperature.

11. Does shade from riparian vegetation influence stream temperatures?

Yes. IMST looked for every possible “real-world” experimental study on the influence of
removing riparian vegetation on stream temperature. Of the 48 studies we found, 45 showed that
when you removed riparian vegetation, stream temperatures increased. In these 44 studies, the
stream temperatures increased from as little as 1.09 °C [2 °F] to as much as 12.7 °C [22.9 °F]
after vegetation was removed.

The relative influence of shade on stream temperature is greatest for small streams and decreases
as streams increase in width, depth, and velocity. For example, one would not expect riparian
vegetation along the Columbia River to significantly influence the temperature of the mainstem
river. In fact, most of Oregon’s stream miles are made up of small streams. Stream size is taken
into account in the analysis of stream temperatures in Oregon’s TMDL process.

12. Can shade cool a stream?

No, not directly. Shade cannot cool a stream by physically transferring heat energy from water to
the surrounding environment. Water temperatures decrease when heat energy is transferred from
the water to the surrounding environment via evaporation (liquid becoming a gas), convection
(mass movement of heat within a liquid or gas), and conduction (heat transfer by substances
coming in direct contact with each other). Temperature indicates the direction heat energy will
move; heat will move from the warmest to the coolest substance. Temperatures will also
decrease when heat in the water is diluted by cool water inputs from ground water or
precipitation.

The major source of heat added to streams is from solar radiation (both direct and indirect).
Shade blocks radiation from reaching the surface of the stream and decreases the amount of heat
added to the water. With increasing amounts of heat blocked and not allowed to reach the
water’s surface, cooling via evaporation, convection, and conduction will be more effective. If
shaded reaches are long enough, the amount of heat leaving the stream will be greater than the
amount entering the stream, causing water temperatures to decrease. Therefore, shade from
riparian vegetation or topography plays a key role in lowering stream temperatures.
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13. Can the changes in temperature provided by shade really benefit salmonids?

Yes. The amount of influence shade exerts on salmonid health varies in relation to the
combination of features at play on a given day and in a given location. Most studies indicate that
removing shade increases stream temperatures by several degrees over the course of 24 hours,
and causes wider variation in stream temperatures. These small changes in temperature can affect
salmonids, especially if the water temperatures are near the critical point for invertebrate
production and/or fish health.

14. In addition to providing shade, what else does riparian vegetation contribute to stream
ecosystems?
Vegetation provides a myriad of features germane to stream form and function in addition to
providing shade. These features include, but are not limited to:
« Roots that stabilize stream banks and protect the banks from erosion;
» Potential sources of large and small wood for pool formation;
¢ A source of detritus (decaying material) and terrestrial insects necessary for biological
food chains;
» Creation of instream and riparian habitat for fish and other aquatic organisms;
+ Encouragement of infiltration of precipitation into soil and groundwater;
« Allows soils to act as a sponge storing water and releasing it later in the season, and
» Encouragement of subsurface water flows and exchange of water in the stream with the
area underneath the stream bed (called “hyporheic” exchange);
+ Riparian plants that take up nutrients from soil solutions, which is important for
maintaining water quality; and '
s Creation of temperature and humidity microclimates that slow stream heating.
Riparian areas also provide many critical functions and habitat for wildlife communities and
terrestrial ecosystems.

15. Are air temperature and elevation more important than direct solar radiation in
determining stream temperature? '
No. Solar radiation, both direct and indirect, is the principal energy source that causes stream
heating. Air temperature and elevation are only two environmental factors affecting stream
temperatures. Solar radiation directly affects air temperatures. Elevation influences the amount
of solar radiation reaching the earth’s surface and therefore, air temperatures. Summer air
temperatures are often correlated with stream temperatures giving rise to the commonly held
belief that air temperatures have a major and direct effect on the warming of streams. However,
heat transfer from air to water is a slow process, and yields minimal heat input into the water
compared with direct solar radiation. Air temperature influences the exchange of heat between
water and air; heat will go from the warmer medium to the cooler medium. Oregon accounts for
the effect of elevation when it models and evaluates stream temperatures in the TMDL process.

16. Once a stream is placed on the 303(d) list, can it ever be removed?
Yes. The 303(d) list is composed of all water quality limited waters that do not have a TMDL.
The Clean Water Act, a federal law, directs states to create these lists, According to EPA, the
federal agency that oversees the Clean Water Act, water bodies can be removed from the 303(d)
list for three reasons:

» A TMDL has been developed for those waters;
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o New information concludes that the listing was inaccurate; or
s A formal analysis proves that a designated use in a particular water body is inappropriate.
In this case, the designated use 1s then changed.

Generally, once EPA approves a TMDL document, streams in that watershed are no longer listed
on the 303(d) list. However, streams and stream segments are considered to be water quality
limited until they meet all criteria in the State’s water quality standards (temperature being just
one set of criteria). DEQ continues to track all water quality limited streams in its Integrated
Report.

17. How does DEQ treat streams that are naturally warmer than the criteria in the water
temperature standards?
. When carrying out the Clean Water Act, a stream that was historically naturally warmer than the
temperature criteria does not need to be restored to a temperature lower than the natural
conditions.

DEQ estimates natural conditions — or the range of temperatures before human influence — from
current data, historical data, and stream temperature modeling. DEQ uses modeling because
historical temperature data are often very scarce. The agency uses a model called Heat Source,
and conducts its analysis when creating a TMDL for each basin. If DEQ determines that a stream
was naturally warmer than the temperature criteria, the agency no longer considers the stream to
be in violation of the standards. The “natural thermal potential” determined by modeling
becomes the goal for a water body found to be naturally warmer than the criteria.

18. 1Is the Heat Source model used in Oregon’s TMDL process scientifically sound?

Yes. Heat Source, the model used in the TMDL process for developing watershed management
plans for stream temperature, is a scientifically sound model and incorporates the major physical
factors that determine stream temperature. Sensitivity analysis of the model has been conducted,
and we have encouraged the State to continue to explore the sensitivity of the factors in the
model. The process used by the state of Oregon to assess stream temperature and address the
human activities that affect stream temperature is based on sound scientific principles and is
comparable to the best models available.

19. Have private landowners in Oregon been forced to take actions on private lands as a
result of temperature standards and the TMDL process?

IMST asked the Oregon Department of Agriculture (ODA) if the Heat Source model or TMDL

process had been used to force any landowner to take an action on their land to protect or restore

stream temperature. We were told that the agency knows of no circumstances when the State of

Oregon required an agricultural landowner to take a mandatory action to protect or restore stream

temperature.

As acknowledged in the Oregon Administrative Rules (OAR 603-095-0440), riparian vegetation
is known to play several roles that ultimately reduce stream heating (control of erosion that
widens streams, moderation of solar heating, and infiltration of water into the soil profile), and
state law requires that agricultural activities allow development of ripartan vegetation to control
water pollution.
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FOREST PRACTICES AND WATER QUALITY WORKSHOP

The purpose of this workshop is to provide the Board with an opportunity to
interact with staffs from various state agencies concerned with water protection rules
administered under the Forest Practices Act. Board responsibilities and those of other
state boards and commissions, relative to water-related resources in forested
environments, are complex and interrelated. Therefore, during this workshop the Board
will develop a common understanding of:

e The historical relationship between the Board of Forestry and the
Oregon Environmental Quality Commission (and respective staff
agencies) with respect to water quality protection.

o The legal and administrative framework for adopting resource protection
rules pursuant to the Forest Practices Act. |

e The geo-physical and biological science for riparian functions and
stream temperature in and around the fish bearing — non-fish bearing
stream interface.

¢ The context and ramifications of respective policy decisions made by the
Board of Forestry and the Environmental Quality Commission pursuant
to each board’s statutory responsibility.

The format for the workshop is informal presentations by invited speakers with
follow-up question and answer periods and discussion. The Board is free to direct the
conversation to each other, invited speakers and staff of participating state agencies.

During the final hour of the workshop, the Board may raise new issues of
* strategic importance for discussion by its members.

Public testimony will not be taken at this workshop.




Board of Forestry Workshop - Forest Practices and Water Quality
Supporting Information Available on the Web

(1) Oregon Forest Practices Act {ORS 527.610 — ORS 527.992). Available on the web at:
http://www.leg.state.or.us/ors/527.html?id=403010601

~ {2) Oregon Department of Forestry Forest Practice Administrative Rules (OAR Division 600 — OAR
Division 665) Available on the web at:
http://arcweb.sos.state.or.us/rules/OARS 600/OAR 629/629 tofc.html?id=403010601
(3) ODF/DEQ Sufficiency Analysis: A Statewide Evaluation of FPA Effectiveness in Protecting
Water Quality. Available on the web at: http://www.deq.state.or.us/wg/nonpoint/nonpoint. htm
{(4) Oregon Department of Forestry - Forest Practices Monitoring Reports. Available on the web at:
http://www.odf state.or.us/divisions/protection/forest _practices/fpmp/techreport.asp?id=3060105

e OFPA Water Protection Rules: Policy and Scientific Considerations. FP Technical Report 1

* Cooperative Stream Temperature Monitoring Project Completion Report for 1994 — 1995
(Small Type N Streams). FP Technical Report 2

® Effectiveness of Riparian Management Areas and Hardwood Conversions in Maintaining
Stream Temperature. FP Technical Report 3

® Harvest Effects on Riparian Function and Structure Under Current Oregon Forest Practice
Rules. FP Technical Report 12

® Shade Conditions Over Forested Streams in the Blue Mountain and Coast Range Georegions
of Oregon. FP Technical Report 13

» Forest Road Use During Wet Weather. FP Technical Report 17

(5) IMST Forestry Report — Recovery of Wild Salmonids in Western Oregon Forests: Oregon Forest
Practices Act Rules and Measures in the Oregon Plan for Salmon and Watersheds. Technical
Report 1999-1 (Independent Multidisciplinary Science Team). Available on the web at:
http://www.fsl.orst.edu/imst/ (Reports — Technical Reports)

{6) IMST Temperature Report — Oregon’s Water Temperature Standard and its Application: Causes,
Consequences, and Controversies Associated with Stream Temperature. Available on the web at:
http://www.fsl.orst.edu/imst/ (Reports — Technical Reports)

(7) Oregon’s Temperature Water Quality Standard — Final Temperature Rule and other Water
Quality Standards (Div. 41) Revisions . Available on the web at:
http://www.deqg.state.or.us/wg/standards/ WQStdsTemp.htm

(8) Oregon’s Total Maximum Daily Load Administrative Rules (OAR Division 42). Available on
the web at: http://www.deq.state.or.us/wq/TMDLs/TMDLs.htm

(9) Oregon’s Water Quality Limited Streams 303(d) List. Availabie on the web at:
http://www.deq.state.or.us/wa/303dlist/303dpage.htm

(10) Memorandum Of Agreement Between The United States Environmental Protection Agency and
The State Of Oregon Department Of Environmental Quality Regarding The Implementation Of
Section 303(D) Of The Federal Clean Water Act. Available on the web at:
hitp://www.deq.state.or.us/wa/TMDLs/TMDLMOA htm ,

(11) U.S. Environmental Protection Agency (EPA) Temperature Guidance. Available on the web at:
http://www.deq state.or.us/wg/standards/WQStdsTemp.htm
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Federal Total Maxirhum Daily
Load (TMDL) Regulations Issued

Northwest Environmental Defense
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Tualatin River TMDL Allocation Initiated

Significant Revisions to FPA
Riparian Rules

Major Changes to Board and Further
Statutory Changes to FPA (HB 3396)

Coastal Zone Act Reauthorization
Amendments (CZARA) to CZMA
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Northwest Environmental Advocates
Lawsuit Sues Oregon DEQ over 303(d)

Agricultural Water Quality
Management Area Plans (SB 1010)

Revised FPA Water Protection Rules

Oregon Coastal Salmon
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ORS 527.714 Analysis Added to FPA
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Statute (SB 924, HB 3700)
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Oregon Coastal Coho Salmon Listed
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Federal EPA Conditional Approval of
Temperature Standard
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Court Decision on 2001 Temperature
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Approved by Federal EPA
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HISTORICAL PERSPECTIVE - FOREST PRACTICES AND WATER QUALITY
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September 7, 2004
Salem, Oregon

1971 - Forest Practices Act

e First in the nation - passed with industry support in 1971 Legislative session
s Key Tenet - Notification of planned operations (not a permitting system)
» Regulatory standards for reforestation, roads, harvest design, chemical application and slash disposal.
s Water quality protection from roads, mixing and application of chemicals; provide for fish passage
¢ Riparian protection component of harvest design (Class I sireams - domestic, recreational or fish importance).
= (oal - provide shade, bank stability and water filtering functions
= Leave hardwoods, shrubs and if necessary merchantable timber to provide 75% of original shade
= No buffer widths set. If retention not feasible, re-establish forest cover along stream without delay
= Understory vegetation retained or re-establish on small streams (Class II) influencing Class I stream water quality
s Authorized criminal enforcement of violations

1971 — 72 - Adoption of FPA Administrative Rules
1972 — Amendments to Federal Water Pollution Control Act (also known as Clean Water Act— CWA)

+ Protect sensitive Beneficial Uses by developing Water Quality Standards

* Classify water bodies that do not meet Water Quality Standards as 303(d) Water Quality Limited

+ Section 303(d) added to gain broad based state and industry support for CWA

» Determine Total Maximum Daily Loads (TMDL) for listed Water Quality Limited water bodies

o Implement TMDLs through NPDES Permits (point sources) and Water Quality Management Plans
» FPA evaluation of water quality protection effectiveness under Section 208 initiated

1972 -- Coastal Zone Management Act {CZMA)
¢ Set stage for substantive 1990 amendments affecting forestry

1973 — Land Use Planning (Senate Bill (SB} 100}

e Adopts statewide land use planning goals including Goal 4 relating to maintaining the forestland base
¢ Establishes urban growth boundary as a tenet to land use planning so as to protect farm and forestland from sprawl

1973 — Federal Endangered Species Act
1973-5 -- Updates and Revisions fo the FPA

¢ 1973 - Changes to stream channels (natural fish bearing) prohibited.
¢ 1974 - Rules defining “waters of the state” required drainage systems to control runoff from timber harvest aciivity
s 1975 - Water protection rules relating to surface mining (e.g. rock quarries)

1978 — Increase FPA Emphasis on Water Protection

e 15 day prior notice requirement for all forest operations

« General structure of ripartan protection standards unchanged

» Prior approval required for several practices, which potentially affect water quality (e.g., before merchantable tree
removal along streams so as to ensure shade and water filtering functions and prior to developing stream crossings).
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1979 — FPA Gets Best Manapement Practice (BMP) Certification

» FPA water protection standards fizst approved Section 208 “Best Management Practices™ certification under CWA
¢ FPA revisions placing more emphasis on water quality protection key to BMP certification
e [nitiated annual DEQ/EPA field reviews of forest practices (discontinued in early 1980°s due to budget constraints)

1979-84 — Implementation of Land Use Planning

s 1979 — HB 3008 squarely put forest practices jurisdiction exclusively with the Board of Forestry

¢ 1979 — Basin specific temperature water quality standards developed by DEQ

¢ 1983-84 — Several county water protection overlays challenged HB 3008. HB 3008 prevailed in 1987 Oregon
Supreme Court ruling on Tillamook County vs. 1000 Friends of Oregon

FPA revisions emphasized road construction and harvesting rules in response to 1980-81 floods and landslides

1983 Written plan provisions for specifying resource protection adopted related to detailed harvest and road
engineering in high risk (for landslides) sites

1985 — Federal Total Maximum Daily Load {TMDL) Regulations Issued

¢ 40 Code of Federal Regulations (CFR) Part 130, section 130.7
» Mandate that states, territories, and authorized tribes list impaired and threatened waters and develop TMDLs

1986 — Northwest Environmental Defense Center (NEDC) Sues Environmental Protection Agency (EPA) over TMDLs

e Lawsuit claimed EPA not forcing states to develop TMDLs for Water Quality Limited streams
e EPA under court order to establish TMDLs if the State does not establish TMDLs
= Consent decree signed in 1987 requires that all TMDLs would be developed for the state within five years

1987 — Tualatin River Total Maximum Daily Load (TMDI.} Allocation Initiated

» Non-point source phosphorus, ammonia, and dissolved oxygen allocation to protect water guality
o Board of Forestry would not accept load allocations for predominately forested subbasins without critical review
= Commissions literature review
= Recommends Technical Specialists Panel to review various non-point sources and suitability of load models,
» Early TMDLs highlight emerging tension over water quality protection jurisdiction on forestlands
o Process ended 10 years later (1997) with Board of Forestry adoption of nonpoint source (NPS) control plan
=» Bstablishes FPA as best management practices in lieu of adopting load allocations
= Adds requirement for additional in-stream monitoring of phosphorus from forested subbasins

1987 -- Significant Revisions to FPA Riparian Rules

» Riparian management areas (RMA) explicitly recognized to be maintained on both sides of the stream due to their
“... concentration of public values, including timber, wildlife habitat, aquatic habitat, soil and water quality ....”

¢ Comprehensive revisions to water protection rules for Class I Streams

= 75% of pre-harvest shade and 50% of pre-harvest tree canopy required to be left

= Snags posing no safety hazard and down wood within RMA to be left

= RMA widths (25 to 100 foot RMAs) established based on average stream width (western Oregon)

= Tree size, number, basal area (about 10-15% of current rules} set for conifer retention in RMAs (western Oregon)
» Stream clagsification an unresolved issue as revisions stick with the Class I and Class II systemns

1987 -- Major Changes to Board and Further Statutory Changes to FPA (HB 3396)

» Passage of House Bill (1IB) 3396
= Reorganizes Board of Forestry from 12 members to current 7
= Major revisions to FPA regarding:
o State Agency Coordination in land use planning
o Coordination with the Oregon Fish and Wildlife Commission
a Site specific protection for: threatened and endangered species; sensitive bird nesting, roosting and watering
sites; wetlands; and ecologically and scientifically significant biological sites.
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= Written plan requirement (and prior approval) for all operations within 100 feet of Class I streams (administrative
rules for written plans adopted in 1988)
= Civil penalty provisions added to FPA

1990 — Coastal Zone Act Reauthorization Amendments (CZARA) to Coastal Zone Management Act (CZMA]J

» New section, 6217 Protecting Coastal Waters requires that states with approved coastal zone management programs
develop Coastal Nonpoint Pollution Contrel Programs (CNPCP)
 Envisioned that nonpoint source programs developed under section 319 of the Clean Water Act {(CWA) would be
combined with existing coastal management programs
* EPA and National Oceanic Atmospheric Administration (NOAA) developed management measures for different land
uses; states need a combination of enforceable and non-enforceable measures
» Multi-state working group with NOAA/EPA formed
= Oregon Department of Forestry (ODF) participated on forestry subgroup
o Subgroup reviewed and discussed substantial revisions to management measures for forestry
u End result was forestry needed additional management measures for water quality protection
o ODF did not concur with the need for additional measures

1991 — Reconciliation of Jurisdiction over Water Protection on Forestlands (SB 1125)

» Senate Bill (SB) 1125 passed

= Calls for review and revision of FPA water classification system and water protection rules

= Siream classification to be based on beneficial uses

= Maintains Board’s exclusive authority over Forest Practices regulation including water protection

= Differentiates Board of Forestry and Environmental Quality Commission roles in water quality protection

“The Board shall establish best management practices and other rules applying to forest practices as
necessary to insure that to the maximum extent practicable nonpoint source discharges of pollutants resulting
from forest operations on forestlands do not impair the achievement and maintenance of water qualily
standards established by the Environmental Quality Commission for the waters of the state (ORS 327.765)"

= Sets up consultation requirements with the Environmental Quality Commission in adoption and review of BMPs
to address nonpoint source discharges from forest operations.

= Sets up Environmental Quality Commission written petition process for reviewing BMPs for nonpoint source
discharges from forest operations (ORS 527.765)

= Sets up counter measure of Board of Forestry ability to request Environmental Quality Commission to review
Water Quality Standards (ORS 468.105)

= Establishes “good faith” compliance with BMPs as not violating water quality standards (ORS 527.770)

= Calls for review and revision of FPA water protection rules

=» Adds provisions relating to wildlife leave trees, clearcut size, green-up and scenic highway corridors.

¢ Board of Forestry adopts protection rules for significant wetlands

1992 - Interim FPA Stream Protection Rules

» RMASs of 3 times the stream width or 25 feet, whichever is greater
» Retain all non-merchantable vegetation
s Removal of merchantable trees from RMA consistent with riparian protection only with prior approval

1992 — Oregon Department of Environmental Quality (DEQ) Initiates Triennial Standards Review

» According to the CWA, States are to review their water quality standards at least once every 3 years

Used best scientific information available; completed in 1996 '

« Numetric criteria set to protect the use of the water body

¢ Standards are set for wide application, but with flexibility

Recognized unique local circumstances - when there is reliable evidence, a specific criteria supersedes the general
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1992 - Northwest Environmental Advocates {INEA) Sues DEQ over 303(d)

o Lawsuit claims state 303(d) list of Water Quality Impaired Streams inadequate

1993 — Agricultural Water Quality Management Plans (SB 1010}

s Authorized ODA as lead agency to deal with agricultural non-point source pollution

» Oregon Department of Agriculture (ODA) to develop and implement water quality management plans (WQMP)
® 39 plan areas to address variable agricultural practices and water quality concerns in the state

e Healthy Streams Parmership created

1994 — Revised FPA Water Protection Rules

» Meets statutory direction in SB 1125
# Stream classification explicitly based on size and beneficial use (current classification)
s Sets “Desired Future Condition” Goals for vegetation retention for streams
= Average conditions across landscape become similar to those in mature (i.e., 120 year old) stands
= Conifer basal area is the parameter and measure for achieving desired future condition
= Non-fish bearing or use streams must have sufficient vegetation to support the functions and processes to
downstream fish use, domestic water use and supplement wildlife habitat (functions and processes include
maintenance of cool water temperature and other water quality parameters).
= Allows alternative and site specific prescriptions (i.e., active management) to achieve desired future conditions
+ Sets RMA widths, active and standard basal area retention targets based on stream size and beneficial use (6-10
fold increases in basal area retention targets compared to 1987 rule standards)

1995 - Oregon Coastal Salmon Restoration Initiative

s Initiated by Governor John Kitzhaber in October 1995

s Effort became known as the Oregon Plan for Salmon and Watersheds (also known as Oregon Plan)

¢ Addressed coho Salmon on the Oregon Coast

» Set of voluntary actions by state, local, tribal, private landowners, non-governmental organizations and individuals,
« Draft plan for review in August 1996

¢ Final Plan Documents in March 1997

1995-6 - ORS 527.714 Analysis Added to FPA (Proceedings, Findings and Analvsis Necessary for Adopting Rules)

s Originally proposed in 1995 Legislative Session (SB 160)
s First vetoed by Governor Kitzhaber because of non-related regulatory limit provision also in the original bill.
» Revised in fall 1995 and 1996 Special Sessions
Establishes types of rules (procedural, definitional and rutes that set standards for forest practices)
For rules that set standards for forest practices
= Clear statement of the purpose of the rule
= Findings that the following statements of fact and standards are met
o Monitoring or research evidence that documents degradation of resources likely under existing FPA standard
o Biological status of a species the rule addresses has been documented using best available information
o Proposed rule reflects scientific information and field evaluation relevant geographically to scope of rule
e Restrictions on forest practices clearly benefit or prevent harm to the resource to be protected
o The availability, effectiveness and feasibility of alternatives to the proposed rule, including non-regulatory
alternatives were considered.
o The proposed rule is the least burdensome to landowners in the aggregate
o The resource benefits to be achieved by the rule are in proportion to the degree existing forest practices in the
aggregate are contributing to the overall resource concern
= Completion of an economic and fiscal impact statement that
= Estimates potential change in timber harvest
a Estimate of the overall statewide economic impact (change in output, employment and income)
o Estimate of impact to forest products industry and county school and land trust revenues
o Specific information derived by consultation with potentially affected landowners (case study impacts)
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1996 — Northwest Environmental Advocates Sues EPA over TMDLs

+ Again, for lack of progress and failing to force states to develop TMDLs

s Resulied in EPA/DEQ Memorandum of Agreement for TMDLs

o The court motioned to consolidate this case with the 1986 NEDC case due to overlapping issues and parties.
» Consent decree was signed in 2000 .

¢ 1987 consent decree was modified to conform to the 2000 consent decree

1996 -- DEQ Revision of 1967 Temperature Standard Submitted to EPA

* Standard developed based on findings from 1992-1996 triennial standards review (technical and policy analyses)

1997 — 303(d) Water Quality Limited Stream List Updated

» Covers the period 1994-6 [referred to as the 1994-96 303(d) List]

» More water bodies listed to address the litigation against DEQ by Northwest Envuonmental Advocates

e Based on November 1995 EPA “Guidance Document for listing waterbodies in the Region 10 Section
303(d) Program” '

e Includes priorities and targets for developing TMD1.s

1987 -- State of Oregon and federal National Marine Fisheries Service (NMFS) Memorandum of Agreement (MOA)

« State commitment to Oregon Coastal Salmon Restoration Initiative

¢ State agreement to take additional actions {o protect and restore coho Salmon on the Oregon Coast

¢ National Marine Fisheries Service determined Oregon Coast Evolutionary Significant Unit coho salmon did not
warrant listing under the federal Endangered Species Act.

*» MOA Committee established to review FPA effectiveness with respect to fish and water quality and later terminated
upon subsequent NMFS listing decision (see Executive Order 99-01 adopted in early 1999)

1997 - Oregon Plan adopied in Oregon Siatute {SB 924, HB 3700}

» Endorsed and funded by State Leglslature Oregon Revised Statutes Chapters 7 (SB 924) and Chapter 8 (HB 3700)
» Principal documents
= Oregon Coastal Salmon Restoration Initiative (March 1997)
= The Oregon Plan for Salmon and Watersheds, Supplement I — Steelhead (January 1998)
_* Established Independent Multidisciplinary Science Team (IMST) (SB 924)
¢ IMST is to develop a report regarding the role of forest practices and habitat in protecting and restoring salmonids

1998 — ODE/DEQ Memorandum of Understanding

« Further defines respective roles and responsibilities of the Environmental Quality Commission (EQC), the
DEQ, the Oregon Board of Forestry and ODF

o Initiated the DEQ/ODF Sufficiency Analysis by defining the process to determine whether forest practices contribule
to identified water quality problems and if so, determine whether existing forest practices rules provide sufficient
control to assure that water quality standards will be met so that waters can be removed from the 303(d) list.

e Describes interagency coordination process for revising FPA rules (if rule revisions necessary)

e Encourages the use of voluntary and incentive-based regulatory solutions to achieve and maintain water quality

1998 — Oregon Coastal Coho Salmon Listed as Threatened under federal ESA

« U.S District Court Orders NMFS to Reconsider non-listing of Oregon Coastal Coho Salmon (June 1998)
= NMFS cannot take into account anything in Oregon Plan and MOA that are not enforceable measures
= Court concluded MOA was speculative due to fact agreement could be terminated by either party

s NMFS lists Oregon Coast Evolutionary Significant Unit coho salmon as “threatened” under federal ESA
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1999 — Federal EPA Conditional Approval of Temperature Standard

» Disapproved in part the Oregon temperature, pH, bacteria and dissolved oxygen criteria in July 1999
o EPA did not accept Oregon’s standard of 68 degrees for the Lower Willamette River

e Based on EPA consultations with NMFS and other technical reviews

e EPA shifted focus to completing the Regional Temperature Criteria Guidance.

1999 — Governor Kitzhaber’s Executive Order {(EQ #99-01) on the Oregon Plan

e Central purpose of MOA eliminated with listing of Oregon coastal coho salmon
» Incorporates Healthy Stream Partnership (Senate Bill 1010) as part of the Oregon Plan
s Bxpands scope of Oregon plan to protection and restoration of all salmonids
» Maintains Oregon Plan objective to improve water quality
» Recognizes the IMST role in providing oversight to ensure best use of scientific information as the basis for
implementation and adaptive changes to the Oregon Plan
¢ Recognizes monitoring as a key element to the Oregon Plan
¢ Directs Oregon Board of Forestry to determine (with assistance of an advisory committee) to what extent chanpes in
forest practices are needed to meet state water quality standards and to protect and restore salmonids
» Calls of Continuation and Expansion of Existing Agency Efforts
= Hatchery and terminal fisheries management
= State agency Memorandum of Understanding on fish passage
= Governors Watershed Enhancement Board Watershed Improvement Grant Fund
= Interim Aquatic Habitat Restoration and Enhancement Guidelines
= ODF and Oregon Department of Agriculture Memorandum of Understanding(s) with DEQ
= Staie agency coordinated monitoring program
= State agency incentive program funding to local, tribal and private efforts to Oregon Plan implementation
» Recognizes other key agency efforts in implementing the Oregon Plan
= U.S. Department of Agriculture Conservation Reserve Enhancement Program
= ODF Habitat Conservation Plan under Section 10 of the ESA for Clatsop and Tillamook State Forests
= Senate Bill 1010 Agricultural Water Quality Management Area Plans
= Instream flow restoration efforts of Oregon Department of Fish and Wildlife (ODFW) and Oregon Water
Resources Department (OWRD)
= Environmental Quality Commission and DEQ protection to priority areas through in-stream flow
protection and antidegradation policy for water guality standards pursuant to federal Clean Water Act
= Division of State Lands Essential Salmonid Habitat rules
= Oregon Department of Fish and Wildlife evaluation of effects of predators and Oregon Fish and Wlldhfe
Comunission adoption of fishery regulations not under jurisdiction of the Pacific Fishery Management Council
=» Other agency efforts with respect to land use planning, law enforcement, public education and safety
= State natural resoutce agency support of and technical assistance to watershed councils,
s Executive Order directed state agencies to:
= Fully implement the Oregon Plan consistent with their authorities
= Work collaboratively with Joint Legislative Cominittee on Salmon and Stream Enhancement, IMST, watershed
councils and other affected local entities and persons to develop biological and habitat goals and objectives to
protect and restore salmonids on a basin or regional basis as soon as practicable
= Work cooperatively with landowners, local entities and other persons
= Minimize (to the maximum extent practicable) adverse effects on salmonids or their habitat
= Adopt a conservation benefit {o restore sustainable salmonid populations as the goal of their actions
= Consider reorganization of state agency actions on a regional (Le., watershed) scale
= Continue to work with the federal government and meet state requirements for ESA listed species
= Support efforts to evaluate watershed conditions
= Develop sirategic plans to provide for flood management, water quality improvement and salmonid restoration
= Seek appropriate changes in regulations, policies, programs, measures and other areas of the Oregon Plan if
information shows that existing strategies within state control are not achieving Oregon Plan objectives.
= Coordinate the use of geographic information system (GIS) data
= Continue the development of standardized watershed assessment protocols including cumulative effects
= Continue the development of habitat restoration guides to evaluate and direct habitat restoration efforts
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1999 . IMST Forestry Report

¢ Technical report addressing adequacy of FPA rules and Oregon Plan measures in salmonid recovery
« Two recommendations for FPA that may require a modified policy framework
= Explicitly incorporate the objectives of the Oregon Plan and Executive Order 99-01 into the FPA
= Apply site-specific aspects and action-specific strategies in the FPA in the context of landscape management
o Thirteen recommendations consistent with the existing forest policy framework including;:
= Treat non-fish bearing streams the same as fish bearing streams
= Provide increased riparian protection for the 100-year flood plains and islands
= Increase the conifer basal area requirement and the number of trees requirement for RMAs, with increases in
these requirements for medium and small streams
= Complete the study of the effectiveness of the FPA rules in providing large wood for the short and long term
= Develop policy that requires roads in critical areas constructed prior to cwrrent standards to be at current standards
= Provide enhanced certainty of protection for “core areas”
= Four additional recommmendations relating to road design, drainage and wet weather surfacing
= Two recommendations relating to high risk slopes for debris torrents and landstides
=» Recommendation to modify culverts and other stream crossing structures to provide for juvenile fish passage
» Four recommendations for other agencies including
= ODF and ODFW develop a collaborative monitoring program to quantify ecosystem condition links to salmonids
= ODFW complete “core area” designation for all wild salmonids
= ODFW should consider consideration of forest, agriculture, urban and other [and use practices on core areas
= The Oregon Forest Research Laboratory should develop road-stream crossing strategies that pass large wood

2000 - Report of the Forgst Practices Advisory Commitiee (FPAC) on Salmon and Watersheds

» Determine to what extent changes in forest practices are needed to meet state water quality standards and to protect
and restore salmenids per Govemor Kitzhaber’s 1999 Executive Oregon on the Oregon Plan
» Addressed Fish Passage, Forest Roads, Landslides and Ripafian Functions
+ Considered bedy of scientific information
=» IMST report on role of forest practices and forest habitat in protecting
= Oregon Department of Forestry forest practices monitoring efforts
= Scientific information from National Marine Fisheries Service
= Other avatlable scientific information
« Board of Forestry to determine most effective means to achieve any necessary changes in forest practices:
= Regulatory changes
= Statutory changes
= Other programs including programs to create incentives
¢ Twenty-four recommendations of either consensus or strong agreement
= Fish passage (4)
= Forest roads (10}
= Landslides {4)
= Riparian Functions (4)
=» Landscapes (2)

2000 - DEQ/EPA Memorandum of Agreement (MOA) on Nonpoint Sources

Result of NEDC and NEA lawsuits regarding 303(d) list and TMDLs

Defined prioritization and schedule for developing and implementing TMDLs

Defined process for listing and delisting water quality impaired water bodies from 303(d) list
DEQ agreements with other agencies need to be consistent with DEQ/EPA MOA

2001 - Northwest Environmental Advocates (NEA) Sues EPA over Temperature Standard

s Alleged that EPA’s approval of Oregon’s temperature and dissolved oxygen standards was invalid
"« NEA claims that: '
= State needs antidegradation implementation plan
= Intergravel dissolved oxygen criterion is not protective
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= Lack of infonmation regarding where and when the termperature criteria apply is a fatal flaw
.= NMFS's “no jeopardy” opinion is not supported by their record
= EPA shall either adopt criteria or approve revised State criteria by March 2, 2004

2002 - ODF/DEQ Sufficiency Analysis Report

» Purpose is to meet statutory responsibility in ORS 527.765 to review best management practices

s Analysis to determine:
= If forest practices contribute to identified water quality problems
= If so, determine whether existing FPA provide sufficient control to assure water quality standards will be met.

» Not a direct test of effectiveness in meeting water quality standards with respect to measured achievement of standard
= Considered the mmultipie factors and functions of riparian areas by evaluating water quality standards primarily by

evaluating effectiveness of forest practices with respect to FPA rule objectives

=» Achieving FPA goals was the criteria used to determine achievement and maintenance of water quality standards
= Available data to direct cause-and-effect linkages between FPA and measured water quality conditions is limited

« Twelve recommendations
= FPA RMA basal area retention standards should be revised
= Revise forest practices so desirable large wood are available to debris torrent delivery to fish-bearing streams
= Actively place large wood in streams where it will provide greatest benefit to salmomnids
= Reduce the delivery of fine sediment to sireams by installing cross drains on roads
= Develop specific standards for roads that will actively be used during the wet season
= Develop specific guidance to reduce road length and placement within critical locations affecting water quality
= Construct stream crossings to pass gravel and large wood downstream
= Develop specific guidance or prior approval for ground skidding in high-erosion hazard locations
=» Manage locations most prone to landslides to minimize impacts to soil and water resources
= Provide for riparian functions along stream reaches above impassable stream crossings
= Identify, prioritize and restore existing culverts that do not properly pass juvenile fish
= Revise FPA stream classification for fish and non-fish bearing streams using physical habitat approach
e Recommendations for Compliance and Effectiveness Monitoring
= Build understanding, acceptance and support for the monitoring strategy
= Use a random sample design to select all study sites.
= Combine compliance and effectiveness monitoring efforts at single study sites
= Increase coordination with Oregon Plan monitoring efforts, especially DEQ and ODFW
= Address issues at a watershed scale
= Improve comnumnication of status of menitoring projects, both internally and externally
¢ Priorities for monitoring ‘
= Effectivensss of riparian prescriptions and functions to ensure achievement of water quality goals
= Forest road improvement at a landscape level
= Road compliance and effectiveness monitoring
= Watershed-scale effects relative to current practices along small non-fish bearing streams
o [ssues warranting future examination
= Blowdown within RMAs (consistency of blow-down events with achieving mature forest conditions
= Are FPA rules meeting water quality standard with respect to cold-water refugia
= Effects of FPA rules along small non-fish bearing streams ou downstream sediment regimes

2002 — TMDL Administrative Rules - OAR Division 42

o Prior to 2002 rule, DEQ operated under MOA with EPA.
s Adopting rule provides more certainty to the TMDL process and strengthens the ability to meet TMDL schedule
o Inchides Water Quality Management Plan describing strategies to achieve the target TMDL allocations

2002 — Hinkle Creek Paired Watershed Study and Research Demonstration Area

¢ Funded through Oregon State University’s Watershed Research Cooperative

s Hosted by Roseburg Forest Products

« Investigates the effect of contemporary forest practices on water quality/fish habitat and develops methods to assess
indirect and cumulative effects of timber harvest in headwater basins on fish populations downstream
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2002 - Road, Landslide and Public Safety Rule Revisions to FPA

¢ Rules on forest roads and harvesting based on recommendations of Forest Practices Advisory Committes
¢ Rules addressed recommendations regarding roads and sediment in the ODF/DEQ sufficiency analysis
¢ Landslide and public safety rules based on 1997 (8B 1211) and 1999 (SB 12) legislative committee recommendations

2003 - Court Decision on 2001 Temperature Standard Lawsuit

¢ Flexibility in use of BMPs does not meet legal requirements of a water quality standard

¢ Standard is not protective of designated beneficial uses of salmonid spawning and rearing

s Found that EPA should have required a more detailed anti-degradation policy in concert with other water quality
criteria for salmonids (e.g., temperature)

¢ Ordered EPA to rescind the Oregon standard and to prepare and publish a revised standard.

2003 - North Coast TMDL Approval by EPA

» Relates back to unresolved issues arising from 1990 Coastal Zone Act Reauthorization Amendments
» EPA and NOAA raised concerns that the North Coast TMDL does not address additional forestry management
measures for water quality in:
= Harvest in high risk, landslide prone areas
= Riparian protection
= Cumulative effects

2003 - Legislative Amendments (HB 3264) Removes Prior Approval FPA Authority

e Passed to clarify that the Siate Forester through the FPA is not responsible for ensuring federal ESA compliance
s Affirmed original tenet that the FPA is not a “permitting” system

e Eliminates all State Forester anthority to require prior approvals and approval of written plansg

¢ Automatically voided prior approval requirements in administrative rules (OARs)

e Preserved all substantive resource protection standards contained in the affected rules

2003 Report of Eastside Riparian Functions Advisory Committee

* Need - FPAC report developed recommendations for riparian functions primarily from a westside perspective
» Purpose — Develop recommendations relating to forest practices and eastside riparian functions
 Thirteen recommendations achieving consensus or strong agreement
= Change the “Desired Future Condition” for eastside RMAs to reflect diversity of riparian forest conditions
= Retain current FPA RMA widths for eastside streams
= Use two site classes for basal area retention in RMAsS to reflect variability in site capability
= Allow active management within first 20 feet of RMA to address allow for thinning to address forest health
=» Develop rule language and guidance for siratifying riparian protection standards by site productivity
= Develop guidance on desirable level of protection for eastern Oregon Channel Migration Zones
= Modify FPA rules for non-fish bearing streams
" a Expand understory vegetation retention requirements 20 feet
a Reduce risk of sediment delivery from skid trails
a Apply same recommendations for smalt fish bearing streams to medium and large non-fish bearing streams
o Monitor non-fish bearing stream prescriptions
= Develop a monitoring strategy for wetlands
= Modify FPA rules to provide a broad range of incentives to improve fish habitat
= Develop recommendations to Statewide Riparian Management Policy Group regarding impacts of livestock and
big game on forested eastside RMAs
= Designate at least one Riparian Specialist for each ODF District in eastern Oregon
= Continue FPA training and education for landowners, operators and the public
= Provide training to Forest Practices Foresters to ensure consistency with FPA compliance




HISTORICAL PERSPECTIVE ~ FOREST PRACTICES AND WATER QUALITY

2003-4 -- ODF Develops 18 Water Protection Rule Concepts

» Bighteen Water Protection Rule Concepts based on recommendations in:
= IMST Forestry Report
=» Forest Practices Advisory Committee
= DEQ/ODF Sufficiency Analysis
= Eastside Riparian Functions Advisory Committee .
» Board of Forestry Directs ODF to develop draft rule language so as to better understand the rule concepts
s Non-regulatory paths approved for:
= Rule Concept 2 — Fish bearing RMA standards for large and medium non-fish bearing strearns
= Rule Concept 5 — Monitor, evaluate channel migration zones
= Rule Concept 9 — 60% Basal Area Cap (western Oregon)
= Rule Concept 10 — No harvest within on-half of the RMA (western Oregon)
= Rule Concept 11 — Retain largest trees within the RMA (western Oregon)
e Draft Rule language approved, ORS 527.714 analysis not necessary
= Rule Concept 18 - Monitoring of smali non-fish bearing streams
» Draft Rule language approved for ORS 527.714 analysis
= Rule Concept 3 — Riparian management areas above fish barriers (approved, pending revision)
= Rule Concept 4 -- Wood from debris flows and landslides
= Rule Concept 7 ~ Large wood placement
= Rule Concept 8 — Increased basal area targets for medium and small fish bearing streams (western Oregon)
e Deferred for further monitoring because insufficient information to determine problem with current rules
=> Rule Concept 14 — Basal area targets (eastern Oregon)
= Rule Concept 15 -- Active management within first 20 feet of RMA (eastern Oregon)
=» Rule Concept 16 — Small non-fish bearing stream protection {eastern Oregon)
» Deferred for future discussion
= Rule Concept 13 -- Desired future condition (eastern Oregon)
* Action pending
=» Rule Concept | — Water Protection Rules policy statement
=» Rule Concept 2 — Small non-fish bearing stream protection (western Oregon)

2004 - EPA Approves Revised Temperature Water Quality Standard

¢ Revised standard:
= Includes DEQ initiated revisions to clarify the temperature criteria
= Incorporates 2003 EPA temperature criteria guidance
= Respond to the findings of the federal district court
= Streamlines DEQ administrative rules for Water Quality Standards
= Includes information regarding where & when the temperature criteria apply — use of maps

2004 — IMST Temperature Report

» The scientific basis for Oregon’s temperature standard is credible and is consistent with scientific literature
» The temperature model, Heat Source, used by the state is scientifically sound
» Oregon’s TMDL process is conducted at the basin scale, which is consistent with a landscape approach
» Human activities can affect stream temperature by modifying:
=» Channel morphology
= Stream flow
= Surface/subsurface water interactions
= Riparian vegetation
¢ Riparian vegetation has direct and indirect impacts on stream temperatures

2004 — EPA Conditional Approval of CZMA Coastal Nonpoint Pollution Control Program

» Oregon needs to develop and implement additional management measures to comply with CZARA 6217
» EPA approval for forestry CNPCP management measures is pending current FPA Water Protection Rule revisions

10
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J. E. Shroeder, State Forester
0ffice of State Forester

2600 State Street

Salem, Oregon 97310

Jear Mr. Shroeder:

After an extensive period of public involvement, review and negotiation,
I am approving the State and Private Land Forest Practices element of
Oregon's Water Quality Management Plan (WQPM).

This is EPA's evaluation of the public reaction to the draft Regional
Administrator's appraisal and proposal to approve with conditions that
element of Oregon's WOMP. Formal review responses were received from the
thirteen {13) listed sources. The issues discussed below were identified
from the following respondents: '

Oregon Environmental Council {OEC)

Oregon Student Public Interest Research Groups (OSPIRG)
~ Western Forestry and Conservation Association (WFCA)

Lane Council of Govermments (LCOG) .

John L. Frewing, Portland

Norma N. McdMi1lin, Otis

State Department of Forestry (OSFD}

Marguerite N. Watkins, Coos Bay

State Conservationist, SCS, Portland

Stephen M. Levy, Portland

Oregon Forest Industries Council (OFIC)

Weyerhaeuser Company

Oregon Department of Environmental Quality (DEQ)-

[ S Y
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Recommendations on EPA's proposed action range from giving "prompt and
unconditional approval of the Oregon Forest Practices Act as meeting the
‘necessary control and best available technology of forest practices on
state and private Tands" {WFCA) to taking a position of total disapproval
until such time as adequate protection and regulation of the State's
water resources can be assured" (OEC).

During the months since we received your comments, EPA and Oregon's:
Depar tment of Environmental Quality (DEQ) have been reconciling two of
the issues in the original appraisal. Agreement has now been reached and

the following discussion explains the basis for the Regional
Administrator's approval action.
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Oregon's forest practice rules are not BMP's and cannot be

approved -- too non-specific; not clearly enforceable;

alternatives have not been rationally examined. {OEC,

OSPIRG, LOOG, N. N. McMillin, J. Frewing, M. N, Watkins, S.

‘M. Levy):

The State has the authority and is required to establish and
revise the technical/administrative BM solutions to resolve
identified NPS pollution problems and meet 1983 water quality
goals. The State went through a technical, administrative,
and regulatory evaluation on the adequacy of forest practice
rules for accomplishing water pollution control objectives.
The determination was made and certified by both DEQ and the
Governor that the submitted rules and administrative program
are generally adequate to protect water quality. !EPA accepts
this initial water gquality management position. The State
remains responsible for remedving any weaknesses demonstrated
in plan implementation that may inhibit achievement of pollu-
tion control objectives.

Information supplied to EPA subsequent to preparation of its
appraisal shows that the State Forest Practices Board adopted
additional rule changes in December 1977, and September 1978,
These revisions now total about 8 for the control of pesti-
cides and 43 for other forestry operations. The overall
thrust portends improvements for water quality management.

The determination of whether the State's forest practice
rutes and their application quatify as "Best Management
Practices" must, in the final analysis, be based on their
effectiveness in "preventing or reducing the amount of pol-
lution generated by nonpoint sources to a level compatible
with water quality goals." This requires on-the-ground
assessment of the administration of prescribed controls and
their adequacy in resolving real problem situations. After
review, EPA concluded Oregon's 208 plan for forest practices
on State and private land was deficient in an on-Tand and
instream evaluation. EPA has had considerable dialogue with
DEQ over the past several months attempting to resolve this
monitoring and evaluation issue. Recently, additional
information was sent to EPA by DEQ establishing an annual
evaluation process. This process involves formation of an
interagency technical work group whose charge will be to
evaluate the effectiveness of forest practices rules and
their application as BMP's. The information will be
developed from on-site observations of operations and will
be used to make adjustments in BMP's, water quality stand-
ards, or the water quality management plan. In addition,
this information can be coordinated with monitoring

‘activities of other agencies.
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With DEQ and the State of Oregon adopting this on-the-ground
evaluation process, EPA feels the State has moved in the
right direction and approves it as an acceptable procedure.

The OSFD administrative procedures for review and update are
-adequate, (DEQ)

EPA received new information that indicated significant
followup by the Board of Forestry in response to suggestions
during the review process. As stated above, a total of 8
changes pertaining to use of pesticides and 43 changes for
other forestry operations were incorporated into the Forest
Practice Rules in December 1977 and September 1978. This
information resulted in removal of the administrative condi-
tion proposed in the original appraisal.

The Oregon State Department of Forestry cannot be designated
as a management agency -- the agency does not have adequate
enforcement authority to achieve the Clean Water Act's
goals; membership of the Forest Practices Board and Regional
Forest Practices Committees are not properly balanced; the
EFA cannot make approval of a plan contingent upon the mem-
bership of a rule-making body such as the Oregon Board of
Forestry. (OEC, N. N. Ma4illin, M. N. Watkins, S. M. Levy,
OFIC, Weyerhaeuser Company). '

The Oregon Forest Practice Act is a regulatory program with
sufficient authority to comply with S208 reguirements. Vio-
Tation of any rule which is promuligated under the Act is
punishable upon conviction as a misdemeanor (ORS 527.990).
Each day of violation of an order issued by the State Forest
Practices Board is deemed to be a separate offense,

The Forest Practices Board is legislatively empowered'... to
promutgate and enforce regional rules...designed to assure
the continuous growing and harvesting of forest tree species
and to protect the soil, air and water resources, including
but not Timited to.streams, lakes and estuaries...® (ORS
527.630). Membership of the Forest Practices Board and the
Regional Forest Practices Committees- also is legislatively
defined. Any modification of memberships or redefinition of
their roles and responsibilities has to be through and by
the State legislature, again a political action that must be
promulgated within the State., If subsequent events convince
‘the EPA the Board is not doing a satisfactory job, approval
of the WOMP can be withdrawn based upon the performance
record.
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EPA's proposed conditional approval is not in accordance
with the Taw -- reljance is placed "on the specifications of
a process”" and the "Brown report" rather than providing "the
specific revisions necessary.” (OEC, OSPIRG, LCOG)

This presumes that (1) water quality requirements and neces-
sary plan revisions are precisely known, (2) FPA has the
information to design universal and reasonable technical or
legal specificity for all geographic, climatological, and
operational conditions, and (3) EPA should assume the State's
responsibilities for determining and prescribing workable
control program details., EPA's role is to secure from the
State a total 208 water quality management plan for forest
practices, i.e., a process which describes an intergoverrmen-
tal arrangement for making water quality management decisions
teading to 1983 goals. A monitoring and evaluation activity
that will provide a qualitative and guantitative basis for
knowing what effects initially established BMP's are having
on the resolution of identified water quality problems and
for making necessary changes is an essential part of this
process. While EPA does not have statutory authority to di-
rectly promulgate BMP's for State silvicultural activities,
it does have considerable flexibility to exercise discretion
in requesting specific revisions to a S208 plan.

The public participation process was inadeguate in the
assessment and formulation of nonpoint source control
measures and therefore cannot he approved -- little or no
rationale was provided by forestry rule making entities to
explain reasoning for rejecting or accepting public sugges-
tions; public comment apparentiy not utilized in decision
mak ing based on the low percentage of responsive rule
changes. (OEC, OSPIRG, LCDG, N. N. McMillin, J. Frewing, M.
N. Watkins)

The basic problem appears to center on Board and Committee
responsiveness to envirommental concerns rather than on the
opportunities provided for public input. As evidenced in
our initial appraisal, there is reason to believe the 208
planning process has improved public involvement, particu-
larly in the procedural area. The public must continue to
document and press their water quality concerns to assure
that this initial start becomes effective. The OSDF and DEQ
must continue to develop their capability to communicate,
provide meaningful information, and be responsive to public
water quality needs and priorities. The public participation
process, along with the monitoring and evaluation issue, was
the other area in which EPA had expressed some concerns and
jndicated a deficiency. That deficiency centered on the
documentation and adoption of a process as opposed to the
public not participating in the planning and management
process.
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In early February, DEQ submitted to EPA information that
satisfies our concerns. DEQ finalized the Public Participa-
tion Task Force Report and OSFD is acting on most of the
recommendations of that report. They have (1) requested a
citizen participation coordinator position for 1979-81; (2)
- prepared a citizen participation quide; {3) announced a
method for obtaining input and concerns from citizens on
proposed actions (this policy was announced in the January
1979 issue of Forest Log); and (4) have developed a compu-
terized mailing system which should improve the public
awareness and input to all issues of concern to particular
citizens. The OSFD is in the process of drafting a direc-
tive for its department staff as well as planning training
for that staff. These additional efforts should strengthen
their program and alleviates EPA's original goncern,

1
EPA has not made the required finding of consistency with
the water quality plans of contiguous states (e.g., pursuant
to 131.21(bh)). (OEC)

An ongoing inter-state coordination activity has bheen an
important part of the overall planning process to minimize
inconsistencies and facilitate the development of effective
and workable state WQMP's for forest practices. This has
included providing guidance in an EPA policy papen entitled
"Silvicultural Nonpoint Source Pollution Control Expecta-
tions and Requirements", inter-state coordination meetings,
and circulation of plan development outputs - a process
which has not surfaced any serious inter-state conflicts.
However, since Oregon's is the first plan submitted, no
final meaningful determination of consistency can be made.

“Request you not certify Oregon forest rules as BMWP's.

Oregon Forestry Board bias shows in consideration of alterna-
tives. EPA EIA doesn't evaluate result of using Oregon
rules. Reguest EIS." {J. Frewing)

The EPA action which is the subject of the Envirommental
Apraisal is approval of a portion of Oregon's Statewide 208
program dealing with silvicultural nonpoint source water
pollution for State and private lands. We feel that Oregon's
Statewide 208 program dealing with silvicultural nonpoint
source water pollution for state and private lands fulfills
the intent of NEPA and the Clean Water Act and applicable
regulations.

The intent of the 208 program is to provide means for on-
going improvement of water quality. Recent improvements in
the Oregon Forest Practice Rules indicate that sionificant
achievement of this objective is taking place. We therefore
find that preparation of an EPA EIS is not necessary.




Conclusien

EPA's review findings and recent followup with DEQ are judged to be
consistent with prescribed authorities and responsibilities. We have
arrived at the basic conclusion to approve the forest practices
element of the Oregon Water Quality Management PTan.

I have enclosed a copy of my letter to the Governor of Oregon indi-
cating approval. Thank you for your interest and response to this
important issue affecting Oregon's water quality management.

Yonald P, Dubois
Regional Administrator

Enclosure
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Honorable Victor Atiyeh
O0ffice of the Governor
State Capitol

Salem, OR 97310

Dear Governor Atiyeh:

I have completed my review of theFOregon Water Quality Management
Plan (NQMP? for state and private forest lands which was transmitted
with Oregon's letter of certification in May 1978.

The months that have passed since your original submission have been
used to afford full public involvement in my decision and to reconcile
some substantive issues with the Department of Environmental Quality

(DEQ). 1

Having fully resolved those issues, I am pleased to approve the forestry
element of the Oregon Plan. DEQ and the Oregon State Department of
Forestry deserve recognition for establishing an interagency program for
protecting water quality and improving forestry practices. I am convinced
your plan is an excellent step forward in the difficult task of contrelling
silvicultural sources of water pollution.

In accord with our routine procedures, I expect to hold the first mid-year
implementation review on this program with DEQ in the spring of 1980. At
that time, we can bring in the Federal agencies and assess the progress

of coordinated implementation of the WQMP for silvicultural activities.

 Oregon is establishing a sound overall program for achieving water quality
goals on state and private lands and we commend you for this effort.
In addition, with 0SDF taking the lead in communicating and coordinating
with Federal land management agencies to assure simiiar BMP standards, I
igh level of water quality protection will be achieved on all

K

'Regipnql_Administrator
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MEETING WATER QUALITY OBJECTIVES
ON STATE AND PRIVATE FOREST LANDS
THROUGH THE OREGON FOREST PRACTICES ACT
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The Forest Practices Act Technical Work Group

George Brown, Chairman
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Glen Carter
David Heckeroth
Mike Miller

Byron Thomas

In partial fulfillment of the provisions of Section 208, Public Law 92-500.
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SUMMARY

Important questions remain to be answered about each category of forest
practice. Those in the areas of soil, timber harvesting, and road construc-
tion are most pressing because of the level of activity and relative lack of
knowledge in these areas. For each category, research must be directed
toward development of method and procedures that are applicable in the field
_ by field personnel and that will help them make better decisions about the
P management of our forest and aquatic resources.
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VI. SUMMARY AND RECOMMENDATIONS

This detailed review of Oregon's Forest Practice Rules has shown that
these rules, and their implementation by those working with them, have been
moderately effective in helping to achieve the water quality goals of Oregon -
and PL 92-500. That is, the rules are recognized as being beneficial in
meeting water quality objectives but additional improvements in the rules
or their administration are necessary. These rules do, however, qualify as
"best management practices." The rules are a practicable means of preventing
or reducing the amount of silvicultural, nonpoint source poilution to a level
compatible with the water quality goals of PL 92-500. They are consistent
in every case with the finding of scientific studies.

Improvements necessary to raise the level of achievement for meeting
water quality goals from "moderately effective" to "very effective" are
primarily administrative and deal with the implementation of the rules on
the ground rather than with the rules themselves. Three major categories
of operational improvements were identified: training, supervision, and
enforcement. '

A field review of a road construction operation and two tractor harvest-
ing operations provided illustration of the need for these operational
improvements and emphasized the importance of soil in determining the impact
of forest practices on water quality.

Better information is required to help forest practice officers and
timber operators make better decisions in the field. Better fundamental
knowiedge about forest soil, forest streams, and aquatic organisms is required
in order to predict the impact of management on water quality and water use.
Better information about alternative harvesting and road construction methods
methods is necessary to help field personne! match the proper method to the
conditions encountered in the field.

Based on our review of published scientific studies, the Forest Practice
Act Rules, the information gathered from those implementing and enforcing
them in the field, visits to operations in the field, and our own professional
experience with the rules, we recommend to the State Forester that:

Revision of the Rules

1. No major structural modification of the rules be made at this
time. The rules are consistent with the present level of
knowledge reported in the scientific literature and include
the presently recognized "best management practices."
Detailed suggestions for minor revision of specific rules
or their administration are included in the text and
Appendix D for consideration by regional rules committees.

2. Regional rules committees pay particular attention to the

specificity of the rules and periodically review the rules
to insure that wording is as specific as appropriate.
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Administration of the Rules

1.

10.

The State Forester take 1immediate steps to improve the
Tevel of training of forest practice officers. Training
in soils, stream protection, road location and design,
and harvesting systems is particularly important.

The State Forester encourage development of educational
programs for training timber operators in stream protection
methods. recognition of potential landslide and erosion
problems, and forest practice rules requirements.

The State Forester continue development of guidelines to
provide field suppiements for the Forest Practices Act
Rules, similar to the stream clearance guidelines.

The turnover rate among forest practice officers (particularly
those with collage training) be reduced by whatever means
deemed appropriate, in order to promote and encourage
stability and build field experience.

The percentagi of college-trained forest practice officers
be increased to raise the Tevel of technical expertise in
the field. Minimum qualifications should be established
for forest practice officers to insure a specified level
of expertise and field experience when hiring college
draduates or promoting those from within the organization.

The number of inspections be increased, particularly
preoperation inspections on high priority operations.
Road maintenance inspection should also be increased.

The system for identifying high priority areas by
improved be requiring submission of a very brief
operations plan.

Forest practice officers be provided with sufficient
time to inspect high priority operations by specifying
a minimum review period between notification and
initiation of the operation.

Verbal notification of the operations starting date
be required on all operations if other than that
specified on the notification.

Technical support be provided for forest practice

officers especially in soils, hydrology, and forest
engineering.
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11. The State Forester continue to emphasize the preventative
goals of the Forest Practices Act by strengthening the
"advisory" status of recommendations made by forest practice
officers to timber operators as their training and technical
support improves.

12. Uniformity of interpretation of the rules among forest
practice officers be improved.

13. The State Forester continue the strong 1iason and
cooperative working relationships with the Department
of Fish and Wildlife and other agencies involved in
forest operations.

14. Liason with district attorneys be improved at the local
level. Help them and the courts better understand the
forest practice rules and their implementation in the
field. ‘

Research

We recommend that the State Forester actively encourage applied research
to provide better alternatives and better site-specific prescriptions for
forest practice officers and timber operators. Research on timber harvesting
methods applicable to steep terrain and fragile soil, on road construction
methods in steep terrain, and on stream protection are most important.
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OREGON DEPARTMENT OF FORESTRY
OREGON’S FORESTRY NPS CONTROL STRATEGY

Tualatin River Basin Policy Advisory Committee
Qctober 9, 1997

FINDINGS AND CONCLUSIONS

1. Tualatin basin forest streams contain naturallybccurring phosphorus loadings determined by
Department of Forestry monitoring to result from the geological parent material through which
groundwater moves into the streams and by normal organic matter accumulations such as ieaf fall.

2. Monitoring indicates phosphorus loadings in forested stream reaches in the Tualatin River
basin are independent of the amount of the stream watershed that has been harvested using
current forestry BMPs.

3. Forest fertilization uses nitrogen fertilizers, not phosphorus compounds that could contribute
to the Tualatin River’s phosphorus load.

4. Slash burning is a {imited potential source of nutrient release in the Tualatin River basin
because: 1) it is done primarily by burning piled slash away from watercourses; 2) burning is
limited by air quality conditions; and 3) BMPs control its effects on retained vegetation.

5. Forest Management in the Tualatin River basin is successfully applying effective BMPs that
prevent man-caused phosphorus pollution of the watershed’s streams by limiting erosion of
phosphorus-bearing soils into streams.

RECOMMENDATIONS:

A. Tualatin River basin NPS control strategy should rely upon the Forest Practices Program as
the NPS control plan for forest management in the basin. The Department of Forestry has
completed all the sequential steps for determining effectiveness of forest BMPs in its NPS plan.
The Department will continue appropriate monitoring and will administer BMP implementation by
forest operators along with responding to complaint investigations and continuing interagency
coordination. )

B. DMAs should report any turbid water conditions observed or suspected of being associated
with commercial forest management to the Department of Forestry local office in Forest Grove
for investigation and appropriate action.




C. In-stream monitoring in the forested reaches of the basin has sufficiently demonstrated the
sources and levels of phosphorus loadings. This information can be used to coordinate forestry
NPS control practices with other land uses. The Department of Forestry has now shifted its
monitoring resources appropriately to other areas and other parameters.

D. Include the Department of Forestry in the Tualatin River Partnership for Clean Water planning
and NPS control strategies.

E. Appropriate basin DMAs should plan for means of controlling erosion and other forms of
water pollution caused by such forest land uses as residential roads, septic tanks, and off-road
recreation effects because these are outside the authority of the Forest Practices Act.

F. The TMDL for the Tualatin River should be modified to be consistent with the river’s historic
condition. The TMDL-setting process should recognize that the low gradient of the valley floor
reaches, combined with the low rainfall period in the Northwest’s climate, constitutes a natural
condition resulting in the river’s failing to meet generalized pH and dissolved oxygen water
quality standards. Consistent with the EQC’s rules, these naturally-occurring conditions should
dictate the standard for the Tualatin River.



FOREST MANAGEMENT OPTIONS TO CONTROL EXCESS NUTRIENTS
FOR THE TUALATIN RIVER., OREGON

David Degenhardt, Oregon Department of Forestry
George Ice, NCASI

I INTRODUCTION

The Tualatin River in Oregon has been identified as water quality limited under
section 303(d) of the Clean Water Act. Beginning in 1987, this 712 mi® watershed was the
site of the first Total Maximum Daily Load (TMDL) allocation setting in Oregon. The focus
of the TMDL has been on controlling phosphorus, Phosphorus limits are designed to reduce
nuisance algae blooms, maintain dissolved oxygen concentrations, and avoid pH problems.

As one of many land uses in the basin, forest management practices were evaluated as
part of the TMDL process. Figure 1 shows the watershed and forested areas of the basin.
The forestry community felt special concerns about being involved in this process. Just
under haif the watershed area is forested, but nutrients are seldom raised as a water quality
problem in forest stream reaches. Forest operations were already regulated more strictly,
under the Oregon Forest Practices Act, than any other nonpoint source (NPS) to protect
water quality. Research showed little or no phosphorus response to even intensive forest
management, Phosphorus concentrations for the predominantly forested tributaries are the
lowest in the watershed. Finally, natural inputs such as groundwater and needle and leaf fall
were expected to contribute most to phosphorus loads.

As a result of these concerns the Board of Forestry resisted blanket acceptance of load
allocations for predominantly forested subbasins without a critical review. Instead, they
recommended that a Technical Specialists Panel assess the role of various sources in the
basin and the suitability of proposed load modeling and regulatory methods. The Forestry
Department also commissioned a literature review (1) of research on phosphorus in forest
streams. The Board eventually adopted a nonpoint source (NPS) control plan, primarily
based upon its Forest Practice rules/best management practices (BMPs) with additional in-
stream monitoring. This plan contained sequential steps to ensure the effectiveness and
implementation of sediment-controlling forest practice rules. It also committed the Oregon
Department of Forestry to monitor water quality in forested tributaries for total phosphorus
concentrations and related parameters.

Other agencies, including United Sewage Agency (USA), Oregon Department of
Environmental Quality (DEQ), Oregon Department of Agriculture (ODA), the United States
Geological Survey (USGS), Portland State University (PSU), and the Oregon Graduate
Institute (OGI), established monitoring and research programs in the basin. Interagency
coordination of phosphorus control measures, from BMPs to public awareness projects, has
been critical to achieving progress on this complex NPS problem.




TUALATIN RIVER WATERSHED, WASIHINGTON COUNTY, OREGON

Forest land In fhe Tualatin River basir {shown rhove) Is concentrated on higher elevatfon Fands (shown In vellel mnp
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DEPARTMENT OF FORESTRY, 1991). FOREST AREAS
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This paper summarizes:

° The role of forest management in siream phosphorus chemistry.
L The conditions that cause the Tualatin River to be susceptible to water quality
problems.

L Oregon’s forestry NPS control strategy and BMPs.

L The results of monitoring in the basin dealing with forest management
activities.

II PHOSPHORUS CHEMISTRY

Phosphorus (P) occurs in several forms in water (See Figure 2). These include
dissolved and suspended phosphorus as;

orthophosphate (H,PO,-, HPO,-2, PO,-3)
polyphosphates

organic phosphorus

reactive phosphorus

total phosphorus

Dissolved and particulate forms are separated by filtering (0.45 pm filter)
(4). Phosphorus that responds to colorimetric tests without preliminary hydrolysis or
oxidation is considered reactive phosphorus and is mostly orthophosphate. The portion of the
sample that requires preliminary hydrolysis to respond to colorimetric tests is termed acid-
hydrolyzable phosphorus. It is mostly condensed or polyphosphates. The sample portion
requiring preliminary hydrolysis and oxidation to release orthophosphate produces what is
termed organically-bound phosphorus (2).

Soluble, reactive phosphorus or orthophosphate is considered to be the only
biologically available form of phosphorus (3). Phosphorus strongly associates with soil
particles and is a part of organic material. Suspended phosphorus can represent as much as
85 percent of the phosphorus load in streams (2). But, for forested watersheds, Salminen
and Beschta found that soluble orthophosphate represented an average of 40 percent of the
total phosphorus (1). During critical summer months the orthophosphate from forested
watersheds may represent 60 percent of total phosphorus.

McCutcheon et al. concluded that: "The origin of phosphorus in streams is the
mineralization of phosphates from the soil and rocks, or drainage containing fertilizer or
other industrial products." (3) Nitrogen and phosphorus are generaily considered the critical
nutrients for aquatic primary production. An N/P ratio of 5 to 10 (by weight) is considered




Total Phosphorus

Available for

' Dissnlved

-

Phytoplankton

Growth

U

Total Phiogphorus

W

/ % Filtered Fotnl Thosphotus
Onthophosphate

Clilorophylt a -+
Phyta, Stoichlometry

I"atticulate
00 1
Complex Org'lnlcl/ Orgnnic Inorganie
T
Detritus Plankion
il vt

FORMS OF PHOSPHORUS PRESENT IN WATER
AND THE MEASUREMENTS AVAILABL,




to be optimurri for plant growth. Where phosphorus is growth-limiting, additions can
stimulate growth of photosynthetic aquatic organism. Phosphorus is considered to be limiting
when concentrations are between 5 and 50 ug/L-P (1).

Phosphorus dynamics in streams can be complex and involve both chemicat and
biological processes. Organic matter breakdown by bacteria or fungi can transform organic
phosphorus to orthophosphate or condensed phosphorus. Algae can utilize orthophosphates,
transforming them to particulate organic phosphorus (suspended or deposited). Phosphorus
sorbed on the streambed or particles in suspension will adjust to the relative concentration in
solution in the water column. At high pH, phosphates can precipitate. At low pH,
phosphate moves back into solution. Aluminum and ferric iron concentrations can influence
phosphorus. Figure 3 summarizes the phosphorus cycle for sireams.

IIT SOURCES OF PHOSPHORUS FROM FORESTS

Phosphorus sources to the watershed come from dry deposition (dust), wet deposition
(rain, snow, etc.), and geologic weathering. Dry and wet deposition show large variations
between watersheds, years, and seasons. Research from the H.J. Andrews Experimental
Forest suggests that maybe half the amount of phosphorus exported in streams is input as dry
and wet deposition. About two-thirds of this atmospheric deposition occurred from
precipitation.

Geology is a key factor in phosphorus loads from forests. Forest watersheds with
more easily weathered rock (i.e., sedimentary or volcanic tuff and breccia) have higher in-
stream phosphorus concentrations than watersheds with resistant rock (hard, intrusive
igneous). This shows up clearly in the Tualatin River watershed as described below.
Drainage density, often associated with geology, may also influence phosphorus
concentrations.

Seasonal and stormflow changes in phosphorus concentrations differ between streams.
In some streams dissolved phosphorus concentrations increase with discharge. The opposite
is observed for other streams. One explanation for this difference is the relative richness of
dissolved phosphorus sources between near-surface and deep seepage sources. Streams that
have increases in dissolved phosphorus concentration with increasing discharge have
relatively richer near-surface dissolved phosphorus concentration reservoirs. Streams that
have decreases in dissolved phosphorus concentration with increasing discharge have
relatively richer deep seepage sources.

The response of suspended and total phosphorus concentrations to increased discharge
is varied. Increases in suspended sediment concentration are correlated to increased total
phosphorus concentration.
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IV RESEARCH ON CHANGES IN PHOSPHORUS LOADS TO STREAMS
ASSOCIATED WITH FOREST MANAGEMENT ACTIVITIES

Forest Best Management Practices (BMPs) have been developéd from three types of
water quality information. These include:

° Process-based studies which investigate the basic hydrologic, chemical, and
biological processes affecting water quality (i.e., the Brown equation for
predicting stream temperature increases).

] Regional inventories and surveys which catalog widespread, generally visible
processes (i.e., landslide inventories).

. Watershed studies which measure response to management using either a
control watershed or upstream/downstream monitoring (e.g., Alsea Watershed
Study).

There is little if any process-based research or inventory data on phosphorus
specifically designed to address forest management impacts. Broad regional surveys (5)
showed that the more of a watershed in forest (rather than wrban or agriculture), the lower
the phosphorus concentrations (See Figure 4).

Oregon has benefited from numerous small watershed studies. The Catalog of
Watershed Demonstration Projects in Western States and Provinces lists over 40 watershed
studies in Oregon dealing with forest or range management (1,6). While many of these
watershed studies found that nitrogen concentrations in streams could be increased for a short
time following disturbance, phosphorus concentrations generally were not measured or had
modest if any response to management. For example:

° Alsea Watershed Study: Nitrate nitrogen increased for Needle Branch which
was clearcut to the stream and intensively burned. No significant changes
occurred in orthophosphate concentrations. Suspended phosphorus was not
measured.

o Middle Santiam: Between 1971 to 1978, intensive harvesting in a 20,000 ha
block of the Middle Santiam was monitored using upstream/downstream
sampling. No significant difference was observed in mean summer
phosphorus concentration between the intensively managed lower watershed
and lightly managed upper watershed. Increases in phosphorus for both upper
and lower sections were related to landslides,

. H.J. Andrews: The concentration of orthophosphorus was not apparently
increased following logging but did increase following slash burning (pre-
logging phosphorus concentrations not available). Following logging,
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orthophosphate concentrations for the logged and control watersheds were 24
and 26 pg/L. Afier burning, the concentrations were 39 and 16 pg/L.

° Bull Run Watershed: No change in total dissolved phosphorus was detected
for two watersheds, one that was 25 percent clearcut and the other 25 percent
clearcut and broadcast burned. Monitoring in disturbed and undisturbed
subbasins of the Bull Run Watershed showed no difference in phosphorus
concentrations,

Based on these and other studies, the following general patterns appear.

L Fire: Wildfires and severe slash burns have been shown capable of increasing
total phosphorus concentrations in streams. The pattern of response indicates
that moderate fires, kept away from the riparian zone cause little or no
increase of in-stream phosphorus concentrations although they may cause
increases in on-site soil water concentrations. Erosion prevention practices
were not described in these reports.

* Harvesting: Mechanisms for increased instream phosphorus concentrations
include accelerated mineralization of organic matter, reduced plant uptake and
recycling, increased runoff from the rooting zone due to decreased
evapotranspiration, and erosion. Despite these hypothetical mechanisms,
observed increases in phosphorus concenirations are rare without prescribed
burning, Landslides can increase total phosphorus concentrations.

. Fertilization: Use of phosphorus fertilizers can cause instream phosphorus
concentrations to increase but the response appears to be very small. This
indicates how tightly phosphorus is conserved in forest ecosystems. Nitrogen
fertilization can cause modest increases in soil water phosphorus concentrations
but no research is available showing instream concentration increases.

L Site Preparation: The phosphorus supply mechanisms described for harvesting
are also possible for various site preparation methods, including herbicides.
There is little indication of major response to these practices if erosion is
minimized.

The summary of these observations is that forest watersheds do not respond to
management activities with dramatically elevated in-stream phosphorus concentrations. In
many studies no changes have been observed. In other studies, any increase was ieniporary.
Some studies have even found phosphorus concentrations decreasing in soil solutions
following harvesting of mature forests (4).




V TUALATIN BASIN

Willey and LeSieur (7) describe the Tualatin River watershed’s characteristics that
make it prone to water quality problems.

“...most of the time and most of the [stream] distance, the water runs slowly
because of the very gradual drop in the river’s elevation. In one, 24-mile
stretch, the river drops only 12 in. In the summer, the Tualatin often looks
and behaves more like a pond than a river. Flows in the river vary by season
because it is fed by rainfall rather than snow meit. During the wet season
(December through March), median stream flows range from 2000 to 3500 cu
ft/sec, but during the summer and early fall, flows can drop below 50 cu
ft/sec. Without reservoirs, the contrast between summer and winter flow
characteristics would be even greater. Some long-time residents remember

seeing the river a mere ’inch deep and a foot wide.

2t

V1 OREGON’S FORESTRY NPS CONTROIL STRATEGY

In 1972, Oregon’s Board of Forestry adopted its first NPS control BMPs, the Oregon
Forest Practice rules. These rules implement the 1971 Oregon Forest Practices Act. Since
then, the Forest Practices Program has responded with modified and new rules to new
information about the effects of practices on water quality. In those 23 years an iterative
process of BMP evolution has developed that is now comprised of these generalized steps.

Identifying existing water quality impairment resulting from some pollutant.
Identifying known sources of problem pollutants.

Designing and implementing NPS control BMPs/rules to address the problem.

Monitoring water quality to determine BMP effectiveness and identify
emerging water quality impairment.

Repeating the process as necessary to redesign BMPs to adequately control the
problem pollutant.

This is a cooperative process involving interested agencies, organizations, and
individuals both within and beyond the forestry community.

The Environmental Protection Agency is a major player with its responsibility for
implementing the Clean Water Act and similar federal legislation. The Oregon Department
of Environmental Quality (DEQ) is delegated the lead role among state agencies with water



quality responsibilities. DEQ employs the expertise and authority of other agencies as
designated management agencies (DMAs) to develop and implement water quality
managemnient programs appropriate to their jurisdictions. The Oregon Department of Forestry
(ODF) is the DMA for commercial state and private forest management activities. Thus
ODF’s Forest Practices Program, with its statute, BMPs/rules, and administrative structure is
Oregon’s primary NPS control program on nonfederal forest lands.

VII OREGON’S ON-SITE BMPS

In Oregon, the forest manager’s on-site tools to deal with a watershed scale
phosphorus problem are erosion control measures for roads and harvested areas. There is no
stopping the natural supply of phosphorus from groundwater, leaf fall, and rainfall, but the
entry of soil into drainageways and streams can be controlled. Oregon’s forest practice
BMPs are categorized by the section topics of the Forest Practice rules.

A.  Roads

Roads get a great deal of attention in the forest practice rules. Road location BMPs
address accommodations for natural features, particularly steep unstable slopes, streams,
riparian areas, and wet areas. Road design BMPs require minimizing disturbance to existing
drainages. Excavating for roads on steep slopes, minimizing road fill size, using stream
crossing structures, providing road drainage systems, and disposing of end-haul materials in
stable areas are key topics. Road construction BMPs stress keeping soil and debris out of
waters during construction and ensuring road stability during and after the process. Road
maintenance BMPs specify maintaining stable road surfaces and properly operating drainage
systems on roads whether they are in active use or not. Vacated roads must be prepared for
permanent drainage and soil stability.

B. Harvesting

Harvesting BMPs seek to limit the creation of compacted yarding traiis that would
conduct soil-bearing runoff water into streams. The practices address harvesting system
selection, use of skidding equipment, landing location and stability, post-operation drainage
control, and methods to maintain stability of steep slopes.

C. Slash Disposal

Slash disposal and site preparation BMPs specify that methods used maintain soil
stability and protect waters from sedimentation. Treatments such as burning must be
controlled to maintain vegetation in streamside areas while preparing the site for successful
reforestation.




D. Water Protection

Water protection BMPs provide for riparian management area practices that specify
corridors along streams. In these, activity is limited to ensure the stability of stream beds,
banks, and streamside soil and vegetation. Waters, including streams, lakes, and wetlands
are classified by size and beneficial use to fit riparian management area practices to their
specific resource values.

E. Fertilizer Application

Chemical application BMPs include preventing direct application of fertilizers to
streams, lakes, significant wetlands, or other open waters. In addition, domestic use streams
are afforded a 100-foot unfertilized corridor on each side.

VIII EFFECTIVENESS MONITORING - RESULTS FROM THE
TUALATIN RIVER WATERSHED

One of the Department of Forestry’s first steps in dealing with the TMDLs for
phosphorus was to determine possible sources from forest land. The Department and
Tualatin River basin forest landowners funded a literature review by Oregon State University
(1). With this background information, monitoring in the Tualatin River watershed started
with three sites in 1989 and 1990. It expanded to 21 sites in 1991 and 1992. No sampling
was funded in 1993, In 1994, a maintenance level of sampling was re-established using six
sites that will be maintained for an extended period provided funding is available.

Sampling sites have been located to cover a cross-section of the watershed’s major
streams reaching the Tualatin River from predominantly forested reaches. The sites are high
in the watershed to prevent confusion with effect of any other land uses in the tributaries they
sample. Samples were tested for ammonia nitrogen, along with the other parameters in 1991
and 1992. That test was dropped in 1994, and tests are done for total phosphorus, soluble
phosphorus, nitrate-nitrite, total suspended solids, turbidity, pH, dissolved oxygen, and
temperature,

Sampling results in 1991 and 1992 produced a characteristic pattern in each stream’s
water that led to an investigation of the underlying geology upstream of each sample site.
The outcome was an apparent correlation between the geology of a stream’s watershed and
total phosphorus concentrations in its water. Streams flowing through watersheds with
igneous geology consistently carry lower phosphorus concentrations than streams flowing
through sedimentary rock units. Figure § demonstrates this correlation graphically. The
stream sites with higher total phosphorus concentrations are all in drainages with sedimentary
geology (8). There is little precipitation during the May to October season when phosphorus
is in excessive supply in the lower Tualatin, The evidence is that groundwater’s interaction



with subsurface rock is a major factor in the phosphorus carried by these forested stream
reaches.

In order to determine whether forest management affects phosphorus concentrations in
streams, a measure of management activity levels was compared to the sampling results.
The total acreage harvested during the ten years of 1980 to 1989 in the drainage above each
sampling site was compiled. In Figure 6 the harvest levels in the sampled drainages are
visibly random when compared to seasonal mean phosphorus concentrations at the sites
arranged in order from low to high (8).

The contrast between Figures 5 and 6 is evidence that groundwater phosphorus
supplies and not forest management activities are the major source of phosphorus from
forested stream reaches in the watershed. It is then reasonable to conclude that current
BMPs have been effective in controlling potential phosphorus contributions from forest
management in the watershed.

Water samples continue to display the streams’ characteristic phosphorus
concentrations in the six major tributaries under long-term monitoring. The sampling
program detected one abrupt rise in total phosphorus levels in the upper Tualatin River.
Investigation led to a natural slide along the bank upstream as the cause. Detecting changes
like this so that they can be investigated illustrates one value of long-term monitoring. It
also creates a record of long-term trends in water quality.

IX SUMMARY AND CONCLUSIONS

L The concentration of phosphorus can influence biological activity in waterbodies;
especially warm, exposed slow-moving streams and lakes prone to high levels of
primary production by algae and other aquatic plants.

L] Research and monitoring have shown little or no phosphorus response to even
intensive forest management.

L Phosphorus from predominantly-forested watersheds is the lowest in the United States
even when they are actively managed.

] Natural inputs such as groundwater interacting with subsurface rock formations and
needle and leaf fall from riparian vegetation have been shown to contribute to
phosphorus loads.

. NPS control is needed across all land uses in a watershed to restore water quality
limited stream segments.
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Rigorous attention to on-site use of Best Management Practices (BMPs) is needed in a
watershed like the Tualatin where water quality is naturally near the threshold of
beneficial use impairment.

BMPs, comprised primarily of erosion control, in a phosphorus-atfected watershed
like the Tualatin River, need to be aggressively implemented. The forest manager on-
site has the key role in achieving forestry’s contribution to the watershed’s TMDL by
using Oregon’s rule-based BMPs. Resuits in the streams are the true measure of
success.

Public awareness and interagency coordination of appropriate forest land stewardship
practices are as much a part of a successful strategy as on-site BMPs.

Oregon’s Forest Practices program provides for on-site BMPs, enforcement of rules,
and effectiveness monitoring. The Nutrient Control Strategy adopted by the Board of
Forestry provides certainty that the FPA rules will minimize phosphorus load
increases associated with forest management. It also establishes a water monitoring
program to ensure water quality protection goals are being met.
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EXECUTIVE ORDER NO. EO 99-01

THE OREGON PLAN FOR SALMON AND WATERSHEDS

The purpose of the Oregon Plan for Salmon and Watersheds (the "Oregon Plan") as stated in the
Plan and reaffirmed in this Executive Order is to restore Oregon's wild salmon and trout
populations and fisheries to sustainable and productive levels that will provide substantial
environmental, cultural, and economic benefits and to improve water quality. The Oregon Plan
is a long-term, ongoing effort that began as a focused set of actions by statezlocal, tribal and

' private organizations and individuals in October of 1995. The Oregon Planfirst addressed coho

salmon on the Oregon Coast, was then broadened to include steelhead trout on the coast and in
the Lower Columbia River, and is now expanding to all at-risk wild salmonids throughout the
state. The Oregon Plan addresses all factors for decline of these species, including watershed
conditions and fisheries, to the extent those factors can be affected by the state. The Oregon Plan
was endorsed and funded by the Oregon Legislature in 1997 through Oregon Senate Bill 924
(1997 Or. Laws, ch. 7) and House Bill 3700 (1997 Or. Laws, ch. 8). The Oregon Plan is
described in two principal documents: "The Oregon Plan," dated March 1997, and "The Oregon
Plan for Salmon and Watersheds, Supplement I -- Steelhead," dated January 1998. As used in
this Executive Order, the Oregon Plan also incorporates the Healthy Streams Partnership '
(Oregon Senate Bill 1010, 1993 Or. Laws, ch. 263).

The Oregon Plan is a cooperative effort of state, local, federal, tribal and private organizations and
individuals. Although the Oregon Plan contains a strong foundation of protective regulations --
continuing existing regulatory programs and speeding the implementation of others -- an essential
principle of the Plan is the need to move beyond prohibitions and to encourage efforts to improve
conditions for salmon through non-regulatory means. Many of the most significant contributions
to the Oregon Plan are private and quasi-governmental efforts to protect and restore salmon on
working landscapes, including efforts by watershed councils.

- Salmon and trout restoration requires action and sacrifice across the entire economic and

geographic spectrum of Oregon. The commercial and sport fishing industries in Oregon have
been heavily affected by complete or partial closures of fisheries. The forest industry operates
under the Oregon Forest Practices Act, and has contributed substantially to salmon recovery
through habitat restoration projects on private lands and by funding a large part of the state
recovery efforts. The agriculture and mining industries are also taking actions that will protect
and restore salmon and trout habitat and improve water quality (including financial support of
restoration efforts by the mining industry). Urban areas are developing water conservation
programs, spending funds for wastewater treatment improvements to reduce point source
pollution, reducing non-point source poliution and reducing activities that degrade riparian areas.

Appendix 1
Page 1-1
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All citizens of Oregon share responsibility for declining populations of wild salmon and trout,
and it is important that there be both a broad commitment to reversing these historic trends and a
sense that the burdens of restoration are being shared by all of society.

1t is also important that there be independent scientific oversight of the Oregon Plan. This
oversight is being provided by the Independent Mutidisciplinary Science Team (IMST),
established under Oregon Senate Bill 924 (1997 Or. Laws, ch. 7). Additional legislative
oversight for the Oregon Plan is being provided by the Joint Legislative Committee on Salmon
and Stream Enhancement (the "Joint Committee").

Under the federal Endangered Species Act (ESA) the U.S. Fish & Wildlife Service (F&WS) and
the National Marine Fisheries Service (NMFS) are responsible for identifying species that are
threatened or endangered, and for developing programs to conserve and recover those species.
F&WS and NMFS have now listed salmonids under the ESA on the entire Oregon Coast, the
lower Columbia River (including most of the Portland metropolitan area), the Klamath River
basin, and in the upper Columbia and Snake River basins. More listings are expected within the
next year,

To date, the F& WS and NMFS generally have not had the resources to develop and implement
effective recovery plans for fisheries. In addition, in many areas a large proportion of the habitat
that listed salmonids depend on is located on private lands, where the regulatory tools under the
ESA are relatively ill-defined and indirect. Finally, federal agencies alone, even if they take an
active regulatory approach to recovery, will not restore listed salmonids. The federal ESA may
work to prohibit certain actions, but there is simply too much habitat on private lands for
restoration to succeed without pro-active involvement and incentives for individuals, groups, and
local governments to take affirmative actions to restore habitat on working landscapes.

In April, 1997 the State of Oregon and NMFS entered into a Memorandum of Agreement (MOA)
under which the State agreed to continue existing measures under the March 1997 Oregon Plan
and to take certain additional actions to protect and restore coho saimon on the Oregon Coast.

On May 6, 1997, NMFS determined that the Oregon Coast Evolutionarily Significant Unit
(ESU) of coho salmon did not warrant listing as a threatened or endangered species under the
ESA.

On June 2, 1998, the U.S. District Court for Oregon ordered NMFS to reconsider itsdecision
without taking into account any parts of the Oregon Plan or MOA that are not "current
enforceable measures." The U.S. District Court for Oregon also held that the MOA was
speculative, due to the fact that it provided for termination by either party on thirty days notice,
and that therefore the MOA could not be considered by NMFS in its listing decision.

. Appendix 1
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Under court order, NMFS reconsidered its decision without taking into account the application in
the future of the harvest and hatchery measures contained in the Oregon Plan, or the habitat
improvement programs being undertaken under the Oregon Plan, or the commitments made by
the State of Oregon in the MOA for improvement of applicable habitat measures. Accordingly,
NMEFS listed Oregon Coast coho as threatened under the ESA on or about October 2, 1998.

The MOA provided for the State of Oregon to take actions necessary to ensure that Oregon Coast
coho did not warrant listing as a threatened or endangered species under the federal ESA. Now
that Oregon Coast coho are listed as a threatened species as a result of the U.S. District Court's
order, the central purpose of the MOA has been eliminated. Due to the uncertainties created by
the District Court's decision and the increasing extent of salmonids listed or proposed for listing
under the federal ESA, it is important that the status of the State of Oregon's substantive
commitments under the MOA and the purpose of the Oregon Plan be clarified.

Through this Executive Order, the State of Oregon reaffirms its intent to play the leading role in

' protecting and restoring Oregon Coast coho and other salmonids through the implementation of

the Oregon Plan. This Executive Order provides the framework and direction for state agencies
to implement (to the extent of their authorities) the Oregon Plan in a timely and effective manner.
This Executive Order also provides a framework for extending the state's efforts beyond a focus
on Oregon Coast coho, to watersheds and fisheries statewide. Consistent with the principle of
adaptive management, this Order applies the experience gained to date in implementing the
Oregon Plan to provide additional detailed direction to state agencies. .Finally, this Executive
Order establishes a public involvement process to prioritize continuing efforts under the Oregon
Plan.

NOW .T-HEREFORE, IT IS HEREBY ORDERED AND DIRECTED:
(1) Overall Direction

(a) Agencies of the State of Oregon will, consistent with their authorities, fully im;ﬁlement
the state agency efforts described in the Oregon Plan and in this Executive Order.

(b) The overall objective for state agencies under the Oregon Plan and this Executive
Order is to protect and restore salmonids and to improve water quality.

(¢) The Governor will, in cooperation with the Joint Committee, IMST, affected state
agencies, watershed councils, and other affected local entities and persons develop and
implement a process to set biological and habitat goals and objectives to protect and restore
salmonids on a basin or regional basis as soon as practicable. Once these goals and objectives
are established, they will be used by state agencies to evaluate their regulatory and non-
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regulatory programs and measures relating to the protection and restoration of salmonids.
Through this on-going evaluation, state agencies will determine any changes to their programs or
measures that may be necessary to meet the biological and habitat goals and objectlves In the
interim, the following objectives in subsections (d) and (e) shall apply to agencies’
implementation of the Oregon Plan and this Executive Order.

(d) Actions that state agencies take, fund and/or authorize that are primarily for a purpose
other than restoration of salmonids or the habitat they depend upon will, considering the
anticipated dusation and geographic scope of the actions:

(A) to the maximum extent practicable minimize and mitigate advetse,effect‘s of
the actions on salmonids or the habitat they depend on; and ’

(B) not appremably reduce the likelihood of the survival and recovery of
salmonids in the wild.

(¢) State agencies will take, fund and/or authorize actions that are primm‘ily for the
purpose of restoring salmonids or the habitat they depend upon, including actions implementing ,
the Oregon Plan, with the goal of producing a conservation benefit that (if taken together with :
comparable and related actions by all persons and entities within the range of the species) is
likely to result in sustainable population levels of salmonids in the foreseeable future, and in
population levels of salmonids that provide substantial environmental, cultural and economic
beneﬁts to Oregomans in the long term.

(f) With the broadening of the Oregon Plan, prioritizing all agency actions accordmg to
coho core areas is no longer apprapriate. Each state agency participating in the Oregon Plan, in
consultation with ODFW and other partners involved in the implementation of the Plan and
through a public involvement process, will modify their existing work programs in the Oregon
Plan to prioritize agency measures to protect and restore salmonids in a timefy and effective
mannet. The work programs will continue to identify key specific outcomes, refine and improve
designations of priority areas, and establish completion dates. These modifications will be
submitted to the Governor, the Joint Committee, and to the appropriate boards and commissions
as soon as possible, but in no event later than June 1, 1999. Progress reports on action plans will
be submitted to the Governor, the Joint Committee, and to the appropriate boards and
commissions on an annual basis. In prioritizing their efforts, state agencies shall consider how to
maximize conservation benefits for salmonids and the habitat they depend on within limited
resources and whether their actions are likely to increase populatlons of salmonids in the
foresecable future. :

Appendix 1 -
Page I-4 :




Office of the Governor

State of Oregon

(g) State agencies will work cooperatively with landowners, local entities and other
persons taking actions to protect or restore salmonids.

(h) As the Oregon Plan grows in geographic scope and in infensity of activity, there is a
growing need to streamline and prioritize state agency activity at the regional level. One
proposal has been to organize state natural resource agency field operations along hydrologic
units. Therefore, state agencies will consider this proposal and, through the collective efforts of
state agency directors, develop an organization plan that focuses state agency field effort on the
activities and areas of highest priority under the Oregon Plan.

(i) State agencies will continue to encourage and work with agencies of the U.S.
government to implement the federal measures described in the Oregon Plan. In addition, the
state agencies will work with the federal government to develop additional means of protecting
and restoring salmonids, Where appropriate, state agencies will request that federal agencies
obtain incidental take permits under Section 7 of the federal ESA for state actions that are funded
or authorized by a federal agency.

(j) State agencies will help support efforts to evaluate watershed conditions, and to
develop specific strategic plans to provide for flood management, water quality improvement,
and salmonid restoration in basins around the state, including the Willamette basin through the
Willamette Restoration Initiative.

(k) The IMST will continue to provide oversight to ensure the use of the best scientific
information available as the basis for implementation of and for adaptive changes to the Oregon
Plan. State agencies will ensure that the IMST receives data and other information reasonably
required for its functions in a timely manner. The Governor's Natural Resources Office (GNRO)
has requested that the IMST's initial priority be review of the freshwater habitat needs of coho
and the relationship between population levels, escapement levels, and habitat characteristics.
The GNRO also will continue to request that the IMST annually review monitoring results and
identify where the Oregon Plan warrants change for scientific or technical reasons and make
recommendations to the appropriate agency on those adjustments that appear necessary.
Agencies will report their responses to any recommendations by the IMST to the Governor and
to the Joint Committee. Any other changes identified by the IMST as necessary to achieve
properly functioning riparian and aquatic habitat conditions required to protect and restore
salmonids will be forwarded to the appropriate governmental entity for its consideration of the
adoption of new, changed, or supplemental measures as rapidly as possible while providing for
public involvement. Each state agency, by June 1, 1999, will ratify a monitoring team charter
through an interagency memorandum. A draft of the charter is contained in the 1998 Oregon
Plan Annual Report.
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(1) Monitoring is a key element of the Oregon Plan. Each state agency will actively
support the monitoring strategy described in the Oregon Plan. Each affected agency will
participate on the monitoring team to coordinate activities and integrate analyses. Each agency
will implement an appropriate monitoring program to assess the effectiveness of their programs
and measures in meeting the objectives set forth in the Oregon Plan on an annual basis. In
addition, agencies with regulatory programs that are included in the Oregon Plan will determine
levels of compliance with regulatory standards and identify and act on opportunities to improve
compliance levels.

{m) If information gathered regarding the effectiveness of measures in the Oregon Plan
shows that existing strategies within state control are not achieving eXpected improvements and
objectives, the agency(ies) responsible for those measures will seek appropriate changes in their
regulations, policies, programs, measures and other areas of the Oregon Plan, as required to
protect and restore coho and other salmonids. Such medification or supplementation will be
done as rapidly as possible, consistent with public involvement.

(n) Agencies are using geographically-referenced data in their efforts under the Oregon
Plan, and will be using Geographic Information Systems (GIS) in the analysis of these data. In
doing so, the State GIS Plan, developed by the Oregon Geographic Information Council (OGIC)
(see Executive Order 96-40) will be followed, with specific adherence to the Plan guidance on
data documentation, coordination and data sharing. The agency with primary responsibility for
gathering and updating the specific data will be responsible for meeting the requirements of the
Plan, and to ensure coordination with OGIC, the State Service Center for GIS and other
cooperating agencies. In addition, state agencies will cooperate with the Governor's Watershed
Enhancement Board (GWEB), Soil and Water Conservation Districts (SWCDs), local watershed
coungils, landowners and others in making these essential data available. :

(o) Geographically-based strategies to assess and achieve habitat needs and adeguate
escapement levels will be used, and the state agencies will continue with the development of
standardized watershed assessment protocols, including a cumulative effects assessment. State
agencies will also continue with the development of habitat restoration guides to evaluate and
direct habitat restoration efforts.

(2) Continuation and Expansion of Existing Efforts. Without limiting the generality of
section (1)(a) of this Executive Order, the following subsections of this Executive Order describe
some of the many efforts in the Oregon Plan where the initial phase of work has been completed,
and where efforts will be continued.

(a) The Oregon Fish & Wildlife Commission (OFWC), the Oregon Department of Fish &
Wildlife (ODFW), and the Pacific Fishery Management Council (PFMC) are managing ocean
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and terminal fisheries according to the measures set forth in the Oregon Plan (ODFW I-A.1 and
I11-A.1). These measures set a maximum mortality rate (resulting from other fisheries) for any of
four disaggregated stocks of coho of fifteen percent (15%) under poor ocean conditions. In 1997,
the mortality rate from harvest is estimated to have been between nine and eleven percent (9-
11%). ODFW and OFWC will continue these measures in state waters, and will actively support
continued implementation of the ocean harvest measures by the PFMC (Amendment 13 to the
Council's salmon management plan) until and unless a different management regime agreeable to

- NMFS is adopted.

(b) The OFWC and ODFW will ensure that the fish hatchery measutes set forth in the
Oregon Plan are continued by the OFWC and ODFW. ODFW is marking all hatchery coho on
the Oregon Coast. This marking will allow increased certainty in estimating hatchery stray rates
beginning in 1999. Available data on hatchery stray rates for coho and steelhead are being
provided to NMFS on an annual basis. The number of hatchery coho released is estimated to
have been 1.7 million in 1998 -- substantially below the level called for in the Oregon Plan. This
number will be reduced to 1.2 million in 1999, In addition, ODFW has, and will continue to

provide annual reports regarding: (i) the number of juvenile hatchery coho that are released by

brood year, locations and dates of release, life stage, and broodstock origin; (ii) the number of
adult coho taken for broodstock for each hatchery, the location and date of collection, and the
origin (hatchery or natural); (iii) the number of hatchery coho estimated to have spawned in
natural habitat by basin; (iv) the estimated percentage of hatchery coho in the total natural
spawning population; and (v) the mortality of naturally-spawning coho resulting from each
fishery. NMFS may provide comments about hatchery programs affecting coho to ODFW, with
any concerns to be resolved between NMFS and ODFW.

(c) In addition to recent modifications to hatchery practices and programs, a new vision is
needed for how Oregon will utilize hatcheries in the best and most effective manner. Therefore,
the ODFW and the OFWC shall engage in a process to create a strategic plan for fish hatcheries
in Oregon over the next decade (including state and federally-funded hatcheries, private
hatcheries, and the STEP program). The essential elements of this process are as follows:

(i) Impartial analysis -- conduct an impartial analysis of the scientific bases, and the social and
economic effects of Oregon hatchery programs utilizing existing analyses and review where
feasible, but conducting new analyses if necessary; (ii) Review the Wild Fish Management
Policy (WFMP) -- because the future plan for hatcheries in Oregon is dependent on
implementation of the WFMP, ODFW shall conduct a science and stakeholder review to
determine if this significant policy should be revised and shall make any revision by July 2000;
(iii) Frame alternative strategies -- convene a group of stockholders to frame alternative
strategies, including outcomes and descriptions, of how hatcheries will be used in Oregon over
the next decade (these strategies will address the use of hatcheries for wild fish population
recovery including supplementation, research and monitoring, public education, and sport and
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commercial fishing opportunities); (iv) Public review and selection of a strategy -- the OFWC
shall, after public review and comment, adopt a strategic plan to guide development of future
hatchery programs, incorporating the strategy developed and adopted in accordance with subpart
(iii) of this paragraph.

(d) Criteria and guidelines directing the design of projects that may affect fish passage
have been established in a Memorandum of Understanding (MOU) between the Oregon
Department of Transportation (ODOT), ODFW, the Oregon Department of Forestry (ODF), the
Oregon Department of Agriculture (ODA), the Division of State Lands (DSL) and the Federal

- Highway Administration. These guidelines apply to the design, construction and consultations
of projects affecting fish passage. Under the MOU, projects requiring regulatory approvals that
follow these criteria and guidelines are expedited. Oregon agencies will continue to provide
technical assistance to ensure that the criteria and guidelines are applied appropriately in
restoration projects, as well as any other projects that may affect fish passage through road
crossings and similar structures, ODFW will work with state agencies, local governments, and
watershed councils to ensure that Oregon's standards for fish passage set forth in Exhibit A to the
MOU are understood and are implemented.

(e) Fish presence, stream habitat, road and culvert surveys have been conducted for roads
within ODOT jurisdiction and county roads in coastal basins, the Lower Columbia basin, the
Willamette basin, and the Grande Ronde/Immaha basins. Among the results of these surveys is
the finding that culvert barriers to fish passage affect a substantial quantity of salmomid habitat.
For example, surveys of county and state highways in western Oregon found over 1,200 culverts
that are barriers to passage. As aresult, ODOT is placing additional priority on restoring fish
access. For 1998, ODOT repaired or replaced 35 culverts restoring access to 101 miles of
salmonid habitat. For 1999, the Oregon Transportation Commission will be asked to fund
approximately $4.0 million for culvert modification. ODOT and the Commission will continue
to examine means to speed restoration of fish passage and to coordinate priorities with ODFW.

(f) Draft watershed assessment protocols have been developed and are being field tested.
Beginning in 1999, SWCDs, watershed councils and others will be able to use the protocols as
the basis for action plans to identify and prioritize opportunities to protect and restore salmonids.
Watershed action plans have already been completed in a number of basins including the Rogue,
Coos, Coquille and Grande Ronde. State agencies will work to support these watershed
assessments and plans to the maximum extent practicable. Where watershed action plans have
been developed under the protocols, GWEB will ensure that projects funded through the
Watershed Improvement Grant Fund are consistent with watershed action plans, and other state
agencies will work with SWCDs and watershed councils to ensure that activities they authorize,
fund or undertake are consistent with watershed action plans to the maximum extent practicable.
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(g) The State of Oregon has developed interim aquatic habitat restoration and
enhancement-guidelines for 1998. State agencies involved with restoration activities (ODFW,
ODF, DSL, ODA, DEQ, and GWEB) will continue to develop and refine the interim guidelines
for final publication in April 1999. The guidelines will be applied in restoration activities funded
or authorized by state agencies. The purpose of the guidelines will be to define aquatic
restoration and to identify and encourage aquatic habitat restoration techniques to restore
salmonids. :

{(h) ODA and ODF have each entered into a Memorandum of Understanding with the
Oregon Department of Environmental Quality relating to the development &f Total Maximum
Daily Loads (TMDLs) and Water Quality Management Area Plans (WQMAPs). ODA will
adopt and implement WQMAPs (through the Healthy Streams Partnership) and ODF will review
the adequacy of forest practices rules to meet water quality standards. ODF and ODA will
evaluate the effectiveness of these measures in achieving water quality standards on a regular
basis and implement any changes required to meet the standards.

(i) Agencies are implementing a coordinated monitoring program, as described in the
Oregon Plan. This program includes technical support and standardized protocols for watershed
councils, stream habitat surveys, forest practice effectiveness monitoring, water withdrawal
monitoring, ambient water quality monitoring, and biotic index studies, as well as fish presence
surveys and salmonid abundance and survival monitoring in selected subbasins. State agencies
are also working to coordinate monitoring efforts by state, federal, and local entities, including
watershed councils. State agencies will work actively to ensure that the monitoring measures in
the Oregon Plan are continued.

(i) GWEB has put into place new processes for identifying and coordinating the delivery
of financial and technical assistance to individuals, agencies, watershed councils and soil and
water conservation districts as they implement watershed restoration projects to improve water
quality and restore aquatic resources. Over $25 million has been distributed for watershed
restoration projects in the last ten years, During the present (1997-99 biennium) GWEB has
awarded over $12 million dollars in state and federal funds for technical assistance and
watershed restoration activities to implement the Oregon Plan, GWEB and state agencies will
continue to seek financial resources io be allocated by GWEB for watershed restoration activities
at the local and statewide levels. -

(k) State agencies will continue to encourage, support and work to provide incentives for
local, tribal, and private efforts to implement the Oregon Plan. In addition, state agencies will
continue to provide financial assistance to local entities for projects to protect and restore
salmonids to the extent consistent with their budgetary and legal authorities, and consistent with
their work programs in the Oregon Plan. To the maximum extent practicable, state agencies will
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also provide technical assistance and planning tools to provide local conservation groups to assist
in and target watershed restoration efforts. These efforts (during 1996 and 1997) are reported in
"The Oregon Plan for Salmon and Watersheds: Watershed Restoration Inventory, 1998." Just a
few of the important efforts that have been completed include:

(A) Eighty-two watershed councils have joined with forty-five Soil and Water
Conservation Districts as well as private and public landowners to implement on-the-ground
projects to protect and restore salmonids. During 1996 and 1997, a reported $27.4 million was
spent on 1,234 watershed restoration projects on non-federal lands. Both the amount spent and
the number of projects represent significant increases (of over 300 percent) over prior years. In
1996-97, watershed councils, SWCDs and other organizations and indi¥iduals completed: (i) 138
stream fencing projects, involving at least 301 miles of streambank; (ii) 196 riparian area
planting projects, involving at least 111 miles of streams; and (iii) 458 instream habitat
improvement projects.

(B) Private and state forest landowners are implementing key efforts under the
Oregon Plan, including the road risk and remediation program (ODF-1 and 2). Under this effort
in 1996 and 1997, close to 4,000 miles of roads have been surveyed to identify risks that the
roads may pose to salmonid habitat. As the risks are identified, they are then prioritized for
remediation following an established protocol. Already, 52 miles of forest roads have been
closed, 843 miles of road repair and reconstruction projects to protect salmonid habitat have been
completed, and an additional 14 miles of roads have been decommissioned or relocated. In
addition, 530 culverts have been replaced, upgraded or installed for fish passage purposes,
improving access to a reported 146 stream miles.

(C) Organizations working in Tillamook County have developed the Tillamook
County Performance Partnership. The Partnership is implementing the Tillamook Bay National
Estuary Program by addressing water quality, fisheries, floodplain management and economic
development in the county. Among the actions that the Partnership has already accomplished
are: (i) the closure of seven miles of degraded forest roads and the rehabilitation of 469 miles of
roads to meet current standards, at a cost of $18 million; (ii) the fencing of 53 miles of
streambank, and the construction of three cattle bridges and 100 altemnative cattle watering sites,
at a cost of $214,000; and (iif) the completion of 24 instream restoration projects and 34 barbs
protecting 4,200 feet of streambank, at a cost of $1.3 million dollars. :

(D) The Confederated Tribes of the Grande Ronde Community of Oregon have
completed a forest management plan that establishes standards for the protection of aquatic
resources that are comparable to those found in the Aquatic Conservation Strategy of the
Northwest Forest Plan.
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(E) A combination of funding from the Oregon Wildlife Heritage Foundation and
the National Fish and Wildlife Heritage Foundation (private, non-profit organizations) is
providing support for seven biologists to design restoration projects. These projects are
prioritized based on stream surveys, and are carried out with the voluntary participation and
support of landowners. A ten-year monitoring plan has been funded and implemented to
determine project effectiveness.

(F) The Oregon Cattlemen's Association has implemented its WESt Program that
is designed to help landowners better understand their watersheds and stream functions through
assessments and monitoring, The WESt Program brings landowners together along stream
reaches, and offers a series of workshops, conducted on a site specific basis, free of charge. The
workshops include riparian ecology, setting goals and objectives, Proper Functioning Condition
(PFC), data collection and monitoring. Over 25 workshops have been held, with attendance
ranging from 5 to 30 landowners per workshop. The WESt Program is sponsored by the Oregon
Catilemen's Association, DEQ, Oregon State University, and GWEB.

(G} Within the Tillamook State Forest road network 1,902 culverts have been
replaced or added to improve road drainage and to disconnect storm water runoff from roads
reducing stream sediment impacts. Additionally, some of these culverts also improved fish
passage at stream crossings. In this process, ODF has also replaced six culverts with bridges
improving fish passage to approximately four miles of stream, The Tillamook State Forest in
conjunction with many partners, such as the Association of Northwest Steelheaders, GWEB,
Simpson Timber Company, Tillamook County, the FishAmerica Foundation, Hardrock
Construction Company, the Oregon Wildlife Heritage Foundation, the F& WS, the Oregon Youth
Conservation Corps, Columbia Helicopters and Terra Helicopters, has also recently completed
instream placement of over 400 rootwads, trees and boulders at a cost of $300,000 for habitat
enhancement.

(3) Key Agency Efforts. Continuation and completion of the following state agency efforts is
critical to the success of the Oregon Plan. State agencies will make continuation or completxon
(as appropriate) of the following efforts a high priority.

(a) The State of Oregon and the U.S. Department of Agriculiure have eniered into a
Conservation Reserve Enhancement Program (CREP). This cost-share prograny, one of the first
of its kind, will be used to reduce the impacts of agricultural practices through water quality and
habitat improvement. The objectives of the CREP are to: (i) provide incentives for farmers and
ranchers to establish riparian buffers; (ii) protect and restore at least 4,000 miles of stream habitat
by providing up to 95,000 acres of riparian buffers; (iii) restore up to 5,000 acres of wetlands that
will benefit salmonids; and (iv) provide a mechanism for farmers and ranchers to comply with
Oregon's Senate Bill 1010 (1993 Or. Laws, ch. 263).
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(b) ODF will work with non-industrial forest landowners to administer the Stewardship
Incentive Program and the Forest Resources Trust programs to protect and restore npanan and
wetland areas that benefit salmonids.

(c) The Oregon Board of Forestry will determine, with the assistance of an advisory
committee, to what extent changes to forest practices are needed to meet state water quality
standards and to protect and restore salmonids. A substantial body of information regarding the
effectiveness of current practices is being developed. This information includes: (i) the IMST
report regarding the role of forest practices and forest habitat in protecting and restoring
salmonids; and (ii) a series of monitoring projects that include the Storms of 1996 study, a
riparian areas study, a stream temperature study, and a road drainage study. Using this
information, as well as other available scientific information including scientific information
from NMFS, the advisory committee will make recommendations to the Board at both site and
watershed scales on threats to salmonid habitat relating to sediment, water temperature,
freshwater habitat needs, roads and fish passage. Based on the advisory committee's
recommendations and other scientific information, the Board will make every effort to make its
determinations by June 1999. The Board may determine that the most effective means of
achieving any necessary changes to forest practices is through regulatory changes, statutory
changes or through other programs including programs to create incentives for forest landowners.
In the event that the Board determines that legislative changes are necessary to carry out its
determinations, the Board will transmit any recommendations for such changes to the Governor
and to the Joint Committee at the earliest possible date.

(d) Consistent with administrative rule, and statutory and constitutional mandates for the
management of state forests, ODF State Forest management plans will include an aguatic
conservation strategy that has a high likelihood of protecting and restoring properly functioning
aquatic habitat for salmonids on state forest lands.

(e) ODF will present to NMFS a Habitat Conservation Plan (HCP) under Section 10 of
the federal ESA that includes the Clatsop and Tillamook State Forests. ODF has already
completed scientific review and has public review underway for this draft HCP. The scientific
and public review comments will be considered by ODF in completing the draft HCP. The draft
HCP will be presented to NMFS by June 1999. An HCP for the Elliott State Forest was
approved by the U.S. Fish & Wildlife Service in 1995. In October of 1997, ODF and DSL
forwarded the Elliott State Forest HCP to NMFS with the request that it be reviewed to
determine whether it has a high likelihood of protecting and restoring properly functioning
aquatic habitat conditions on state forest lands necessary to protect and restore salmonids. Based
on discussions surrounding the NMFS review, ODF and DSL will determine what revisions, if
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| any, are required to the Elliott HCP and/or Forest Management Plan to ensure a high likelihood

of protecting and restoring properly functioning aquatic habitat for salmonids.

(f) Before the OFWC adopts and implements fishery regulations that may result in taking
of coho, ODFW will provide NMFS with all available scientific information and analyses
pertinent to the proposed regulation where the harvest measures are not under the jurisdiction of
the PFMC, including results of the Oregon Plan monitoring and evaluation program. This
information, together with the proposed regulation and supporting analysis, will be provided at
least two weeks prior to the OFWC's action, to give NMFS time to review and comment on the
proposed regulations. T

(g) ODFW will evaluate the effects of predation on salmonids, and will work with
affected federal agencies to determine whether changes to programs and law relating to
predation are warranted in order to protect and restore salmonids.

(h) Under Oregon Senate Bill 1010 (1993 Or. Laws, ch. 263), ODA will adopt
Agricultural Water Quality Management Area Plans (AWQMAPs) for Tier I and Tier II
watersheds by the end of 2002. The AWQMAPs will be designed and implemented to meet load
allocations for agriculture needed to achieve state water quality standards. In addition, ODA will
work with ODFW, DEQ, GWEB, SWCDs, federal agencies and watershed councils to determine
to what extent additional measures related to achieving properly functioning riparian and aquatic
habitat on agricultural lands are needed to protect and restore salmonids, giving attention first to
priority areas identified in the Oregon Plan. In the event ODA is unable to reach a consensus
regarding such measures, ODA will ask the IMST to review areas of substantive scientific
disagreement and to make recommendations to ODA regarding how they should be resolved. In
the event that legislative changes are needed to implement such measures, ODA will transmit
any recommendations for such changes to the Governor and to the Joint Committee at the earliest
possible date. In addition, any measures identified as needed by ODA will be implemented at the
earliest practicable time, _

(i) ODFW will expedite its applications for instream water rights and OWRD will process
such applications promptly where flow deficits are identified as adversely affecting salmonids,
and where such rights are not already in place. The Oregon Water Resources Department
(OWRD) and the Oregon Water Resources Commission (OWRC) will also seek to facilitate flow
restoration targeted to streams identified by OWRD and ODFW as posing the most critical low-
flow barriers to salmonids. In addition, where necessary, OWRD will continue to work with the
Oregon State Police to provide enforcement of water use. Where illegal water uses are
identified, OWRD will ensure outcomes consistent with maintenance and restoration of flows.
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() The Oregon Environmental Quality Commission (EQC) and DEQ will evaluate and
will make every effort to utilize their authorities to continue to provide additional protection to
priority areas (as determined under section 1(f) of this Executive Order), including in-stream
flow protection under state law, and antidegradation policy under the federal Clean Water Act
(including Outstanding Resource Waters designations and high quality waters designations).

(k) DSL has proposed to adopt changes to its Essential Salmonid Habitat rules that will
provide additional protection for spawning and rearing areas of anadromous salmonids. In
addition, ODFW and DSL will consult with the OWRC to determine where it is necessary to
administratively close priority areas (including work under General Authorizations) to fill and
removal activities in order to protect salmonids. DSL, ODFW, ODEand ODA alse will work
together to identify means of regulating the removal of organic material (such as large woody
debris) from streams where such removal would adversely affect salmonids and would not be
contrary to other agency mandates.

(1) DSL will seek the advice of the IMST regarding whether gravel removal affects gravel
and/or sediment budgets in a manner that adversely affects salmonids.

(m) The Department of Land Conservation and Development (DLCD), and the Land
Conservation and Development Commission (LCDC) will evaluate and, to the extent feasible,
speed implementation of existing Goal 5 requirements for riparian corridors.

(n) DLCD, DEQ, ODF, ODA, ODFW, and DSL and their respective boards and
commissions will evaluate and implement programs to protect and restore riparian vegetation for
the purposes of achieving statewide water quality standards and protecting and restoring aquatic
habitat for salmonids. _

(0) DLCD, with the assistance of DSL and ODFW, and in consultation with coastal cities
and counties, shall review the requirements of Statewide Planning Goal 16 as they pertain to
estuarine resources important to the restoration of salmonids, and shall, report its findings to
LCDC for its consideration.

{p) The Oregon State Police will work to facilitate the existing cooperative relationship
with the NMFS Office of Law Enforcement, as well as to maintain cooperation with other
enforcement entities, in order to enhance law enforcement, public awareness and voluntary
compliance related to harvest, habitat and other issues addressed in the Oregon Plan.

(q) The Oregon Parks and Recreation Department will continue to work to provide
information and education to the public on salmon and steelhead needs through park programs
and interpretive aids.
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(r) The Oregon Marine Board will work to ensure fish friendly boating and to develop
boating facilities that protect salmonids.

(s) State natural resource agencies will continue, to the extent feasible, to support
watershed councils by providing technical assistance to develop watershed assessments,
restoration plans and to develop watershed priorities to benefit salmonids. In addition, state
natural resource agencies will work on a larger watershed scale to develop basin-wide restoration

priorities.

(4) Future Modifications; Public Involvement for the Oregon Plan Genérally. The GNRO
will solicit public comments and input from participants in the Oregon Plan regarding whether

‘there are refinements or changes to the Plan and/or the organizational framework for

implementing the Plan that are necessary or desirable based on the experience gained over the
past three years, or resulting from the widespread listings and proposed listings of salmon and
trout under the federal ESA. Based on this public involvement, the GNRO will provide a report
and recommendations to the Governor and the Joint Committee regarding whether modifications
are necessary to the Oregon Plan in order to protect and restore coho and other salmonids.

(5) Definitions. For purposes of this Executive Order:

(a) The "Oregon Plan" means the Oregon Coastal Salmon Recovery Initiative, dated
March 1997, and the Steethead Supplement, dated January 1998. "Oregon Plan," as used in this
Order, is intended to be consistent with the definition of the Oregon Coastal Salmon Recovery
Initiative in Oregon Senate Bill 924 (1997 Or. Laws, ch. 7), and to include the Healthy Streams
Partnership (1993 Or. Laws, ch. 263).

(b) "Protect" has the meaning given in section (1)(d) of this Executive Order.

- (c) "Restore" has the meaning given in section (1)(e) of this Executive Order. Restore
necessarily includes actions to manage salmonids to provide for adequate escapement levels, and
actions to increase the quantity and improve the quality of properly functioning habitat upon
which salmonids depend.

(d) "Coho" means native wild coho salmon found in rivers and lakes along the
Oregon Coast.

(e) "Salmonids" means native wild salmon, char and trout in the State of Oregon.
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(6) Effective Date; Relation to Federal ESA. This Executive Order will take effect on the date
that it is filed with the Secretary of State, The State of Oregon will continue to work with NMFS
to determine the appropriate relationship between the Oregon Plan and NMFS's efforts under the

federal ESA.

Done at Salem, Oregon, this 8th day of January, 1999.

/8/ &
John A. Kitzhaber, M.D.
GOVERNOR

ATTEST:

/S/
Suzanne Townsend
DEPUTY SECRETARY OF STATE
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Regulation of Water Quality and Forest Practices

Briefing for the Oregon Board of Forestry
September 7, 2004

Tan Whitlock, Senior Assistant Attorney General
Larry Knudsen, Senior Assistant Attorney General

1. Introduction

This paper outlines the roles of the Environmental Quality Commission and
Board of Forestry in protecting Oregon’s water quality. The legislature has established a
partnership between these bodies, and their respective Departments, to achieve the goals
of federal and state law.

The Board of Forestry (Board) is charged with responsibility to “supervise all
matters of forest policy and management under the jurisdiction of the state ...” ORS
526.016. Under the Forest Practices Act (FPA), the Board is given exclusive authority to
adopt and enforce rules governing forest practices. ORS 527.610 to 527.770, 527.990(1)
and 527.992. The Environmental Quality Commission (EQC) is responsible for
establishing the policies for the operation of the Department of Environmental Quality in
executing a wide variety of environmental programs, including the state’s solid and
hazardous waste programs, air and water pollution control programs, sewage treatment
operations, and prosecution of environmental crimes. ORS 468.015; ORS chapters 465
and 466.

The regulation of forest practices on private and state lands is almost entirely a
matter of state law. Although operations on forestlands may give rise to liability under
such federal laws as the Endangered Species Act and the Clean Water Act, there is no
federal law governing forest practices on state and private lands, and no mandate that
states adopt such laws.

In contrast, the water quality programs under the EQC’s jurisdiction are the
product of both longstanding state statutes and more recent federal delegations of
regulatory authority. With respect to the latter, the most important legisiation is the
Clean Water Act (CWA)."! Congress intended the Act to be implemented by the states.
However, to the extent that states fail to take necessary implementing measures, or if the
Environmental Protection Agency (EPA) finds state action insufficient to protect water
quality, the federal government retains ultimate authority to administer and enforce the
CWA. The legislature also has established a goal of retaining state control over water
quality regunlation by giving the EQC broad authority to take any actions “necessary ... to
implement” the CWA. ORS 468B.035(1)%

' 33 USC § 1251-1387,
> That authority is shared with the Board and the Department of Agriculture for certain purposes. ORS
468B.110(2), 468B.200-468B230, 568.900-568.933,
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IL Water Quality Regulation

Under Oregon law, water is a public resource and pollution of the public waters
has been prohibited for many decades. Furthermore, other statutes affecting water quality
must be construed so that water quality is protected and in the case of conflict, the EQC’s
authority is controlling. See ORS 468B.010°,

Added on to this longstanding state authority, Congress adopted the Federal
Water Pollution Control Act in 1948. The FWPCA was substantially amended, however,
in 1972 and again in 1987. As amended, it is often now referred to as the Clean Water
Act. Congress intended that states be delegated the principal role in administering the
Act, with EPA being responsible for oversight*. With respect to many key provisions of
the Act, EPA must step in and take over if the State fails to accept the delegation or fails
to operate the delegated program properly. In other situations, if a state fails to fulfill its
obligations, EPA is authorized to withhold federal funds. With respect to some
provisions of the Act, citizens are also authorized to ask federal courts to require EPA to
act or to impose penalties on persons who fail to comply with the Act.

The core CWA provisions relevant to this outline are:

1. States are required to adopt Water Quality Standards. If a state fails to
adopt standards or EPA determines the standards are insufficient, EPA
must adopt standards for the state. Water Quality Standards are:

a. A determination of what the beneficial uses are or should be for
each water body. This must include protection of all fisheries that
are present or were present in the streams in 1974,

b. The criteria that need to be applied to pollutants or pollution to
protect the most sensitive of the designated or actual beneficial
uses. These criteria ordinarily must be numeric, but narrative
criteria can be used when it is not possible to develop numeric
criteria.

c. Provisions that protect existing high quality water from being
degraded and prohibit new sources of pollution in waters that
already fail to meet standards.

*  The later and more specific provisions in ORS 468B.110 and 527 control over the general statements

found in ORS 468B.015, 020, and 025, and DEQ rules, but only to the extent that they are express and
unambiguous,

*  The Corps of Engineers plays a significant role in the permitting of dredged and fill material placed in
“navigable waters,” including wetlands, under Section 404 of the CWA. 33 USC § 1344, The State of
Otegon also administers a regulatory program governing the placement and removal of fill material in
waters of the state, through the Oregon Department of State Lands (DSL). See ORS 196.800 — 196.905
(DSL removal/fill permits).
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2, Point sources are required to obtain discharge permits (known as NPDES
or Section 402 permits) before adding pollutants to waters of the Us.’?

a. Generally, any discrete conveyance, such as a pipe, a ditch, or
truck, is a point source.

b. Pollutants are broadly defined and include sediment and turbidity,
and in some contexts, heat.

c. Waters of the U.S. include all navigable rivers and lakes and the
tributaries to those rivers and lakes. This includes intermittent
natural and artificial ditches or streams that feed the rivers.
Adjacent wetlands are also included, although the precise coverage
is currently being litigated and also is the subject of draft
regulations,

d. The NPDES permits must include effluent limits. These are permit
conditions that require the use of appropriate pollution control
technology and conditions that prohibit discharges that would
cause or contribute to a violation of water quality standards.

e. Traditionally, most silvicuitural activities, including ditches and
culverts have not been treated as point sources. The regulatory
status of these sources is currently the subject of litigation in
federal courts.

3. Section 319 of the CWA requires states to adopt and implement Nonpoint
Source Management Programs that ensure, to the maximum extent
practicable, nonpoint source pollution does not cause or coniribute to
violations of water quality standards®. Unlike the Section 402 permit
programs, states have a considerable degree of flexibility in developing
and implementing such programs and EPA has only indirect authorities to
enforce state compliance. Failure to secure approval of a 319 plan, or to
implement identified BMPs, can result in loss of federal grant funds.”

4, States are also required to determine which water bodies fail to meet water
quality standards. This is known as the Section 303(d) List’. A Total
Daily Maximum Load (TMDL) must be developed for the listed water
bodies’. The TMDL is essentially an equation wherein the state or EPA
determines how much assimilative capacity exists in a water body and
then allocates portions of that capacity to point sources, non-points
sources, and reservations for future growth. States are required to

33 USC § 1362(14) (definition); § 1311(a) (prohibition of discharges without permits).
S 33USC §1329.
The Coastal Zone Management ACT (CZMA), 16 USC §§ 1451-1465, also links federal funding to
approved state management plans.
§ 33USC§ 1313(c)(2)(A).
> 33USC§ 1313(d).




implement TMDL allocations. Allocations are a matter of policy, subject
to the usual administrative law requirement of reasoned decisionmaking.
Point source allocations are implemented directly through permits.
Nonpoint source allocations are implemented through planning, non-
regulatory and regulatory activities such as the Forest Practices Act, and
Agricultural Water Quality Management Plans under SB 1010. If a state
fails to implement a TMDL, EPA will require implementation, but since it
lacks direct authority over most nonpoint sources it is required to further
reduce loads given to point sources if the state fails to implement nonpoint
source allocations.

III.  Forest Practices Regulation

The Forest Practices Act (FPA) gives the Board authority to adopt rules governing
forest practices. ORS 527.610 to 527.770, 527.990(1) and 527.992. Responsibility for
enforcement falls to the State Forester and Department of Forestry. For the present
discussion, the FPA’s key elements can be summarized as follows:

1. Forest practice rules must encourage “economically efficient” forest practices that
“ensure the continuous growing and harvesting of forest tree species” as the leading use
of private forestlands. ORS 527.710(2). Consistent with the Act’s general statements of
policy, the rules must “provide for the overall maintenance of the following resources: (a)
air quality; (b) water resources, including but not limited to sources of domestic drinking
water; (c) soil productivity; and (d) fish and wildlife.” ORS 527.710(2).

2. The forest practice rules include Water Protection Rules governing activities in or
adjacent to water bodies, wetlands, and riparian areas. QAR 629-635-0000 to 629-660-
0060. The rules are intended to serve the FPA’s resource protection goals for water, fish,
and wildlife:

“The overall goal of the water protection rules is to provide resource
protection during operations adjacent to and within streams, lakes,
wetlands and riparian management areas so that, while continuing to
grow and harvest trees, the protection goals for fish, wildlife, and
water quality are met.

(a) The protection goal for water quality (as prescribed in ORS
527.765) is to ensure through the described forest practices that, to the
maximum extent practicable, non-point source discharges of
pollutants resulting from forest operations do not impair the
achievement and maintenance of the water quality standards.

{b) The protection goal for fish is to establish and retain vegetation
consistent ... that will maintain water quality and provide aquatic
habitat components and functions such as shade, large woody debris,
and nutrients. '



(c) The protection goal for wildlife is to establish and retain
vegetation ... that will maintain water quality and habitat components

. For wildlife species not necessarily reliant upon riparian areas,
habitat in riparian management areas is also emphasized in order to
capitalize on the multiple benefits of vegetation retained along waters
for a variety of purposes.” OAR 629-035-0100(7)(a)-(c).

3. The FPA contains important substantive limitations on new rules which directly
affect forest practice standards. ORS 527.714. Rules which implement the FPA’s
resource-protection objectives and which would “provide new or increased standards for
forest practices” must meet stringent evidentiary criteria. ORS 527.714(1)(c), (5). For
example, evidence must show that existing practices are likely to cause degradation of
protected resources, and the proposed rule must reflect available scientific information,
relevant monitoring, and, as appropriate, adequate field evaluation at representative
locations in Oregon, ORS 527.714(5)(a)-(c). Proposed rules must be drafted with
precision to prevent the harm or provide the benefits for the resource requiring protection.
Rules must directly relate to, and substantially advance, their underlying objective. ORS
527.714(5)(d). New rules must undergo an alternatives analysis, non-regulatory
approaches must be considered, and the “least burdensome” alternative must be chosen.
ORS 527.714(5)(e). The benefits to the resource achieved by the rule must be
proportional to the harm cause by forest practices. ORS 527.714(5)(f). New rules must
also be accompanied by a detailed economic impact analysis. ORS 527.714(7).

4, Subject to ORS 527.765 and 527.770 (the BMP provisions discussed below),
forest operations must comply with EQC rules and standards relating to air and water

pollution control, and violations are subject to DEQ and EQC regulations and sanctions.
ORS 527.724.

IV.  Relationship Between the Commission and Board

The legislature has given the Commission primary responsibility for complying
with the mandates of the federal CWA' and has given the Board exclusive responsibility
for regulating forest practices. However, the potential for regulatory conflict or overlap
arises from the fact that forest operations can affect whether a water body meets water
quality standards. The legislature has dealt with this issue by exempting forest practices
from certain aspects of the EQC’s jurisdiction, providing the Board with limited water
quality regulatory authority, and providing each body with a process to request that the
other consider its concerns.

I Forestry exemption from effluent limitations. Although the EQC has full
authority to use TMDLs and related load allocations to protect water quality standards
(ORS 468B.110(1)), that authority is limited in the following manner:

“Unless required to do so by the provisions of the [CWA], neither the
[EQC nor the DEQ] shall promulgate or enforce any effluent

' As noted above, this authority is shared with the Department of Agriculture for certain purposes. See

footnote 3.
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limitation upon nonpoint source discharges of pollutants resulting
from forest operations on forestlands in this state. Implementation of
any limitations or controls applying to nonpoint source discharges or
pollutants resulting from forest operations are subject to ORS 527.765
and 527.770. ...” ORS 468B.110(2).

This exemption withdraws “forest operations on forestlands” from EQC’s
regulatory jurisdiction (at least as far as “effluent limitations,” *“limitations” or “controls”
are concerned) and places jurisdiction in the Board’s hands, through the best management
practice provisions of ORS 527.765 and 527.770.

The precise meaning of ORS 468B.110(2) has not been explored by the courts
and it contains several ambiguities. Technically it prohibits the EQC and DEQ from
imposing “effluent limitations” on nonpoint source forest operations. The term is not
defined in state law, but under federal law an effluent limitation is a condition imposed
on a NPDES permit to require use of specified technology or ensure compliance with
water quality standards. We therefore assume that the legislature meant something more,
particularly in light of the broader terms “limitations or controls™ used in the second
sentence.

2. Best Management Practices. As a substitute for EQC “limitations or controls,”
the legislature directed the Board to adopt best management practices (BMPs), i.e, “forest
practices rules adopted to prevent or reduce pollution of waters of the state.” ORS
527.765(1).

“The State Board of Forestry shall establish best management
practices and other rules applying to forest practices as necessary to
insure that to the maximum extent practicable nonpoint source
discharges of pollutants resulting from forest operations on
forestlands do not impair the achievement and maintenance of water
quality standards established by the Environmental Quality
Commnussion for the waters of the state.”

3. BMP enforcement shield. The FPA provides that forest operations conducted in
accordance with BMPs “shall not be considered in violation of any water quality
standards.” ORS 527.770.

4. Enforcement savings clause. The forestry exemption, BMP rules, and BMP
shield, are narrowly drawn. Apart from these provisions, the EQC retains full
enforcement authority:

“Subject to ORS 527.765 and 527.770, any forest operations on
forestlands within this state shall be conducted in full compliance
with the rules and standards of the Environmental Quality
Commission relating to air and water pollution control. In addition to
all other remedies provided by law, any violation of those rules or
standards shall be subject to all remedies and sanctions available



under statute or rule to the Department of Environmental Quality or
the Environmental Quality Commission.” ORS 527.724.

V. Cooperation and Collaboration

We have described how the legislature has divided responsibility for water quality
regulation between the EQC and Board. Despite the relative clarity of this division,
possibility of conflict remains because the agencies might disagree over the appropriate
level of regulation. (In this connection, “the agencies” includes the federal EPA, which
has ultimate authority under the CWA with respect to water quality standards and
TMDLs and the authority to cut off federal funds if it determines that the state does not
have an adequate nonpoint source management plan.) The EQC might believe that the
Board has not appropriately applied its BMP authority (ORS 527.765); conversely, the
Board might take issue with the EQC’s water quality standards as they affect forest
operations (ORS 468B.105). The legislature anticipated disagreement and created
cooperative mechanisms for the review of water quality rules governing forest operations.

The scope of potential disagreement includes BMPs established under ORS
527.765 and WQSs and TMDLs adopted under ORS Chapter 468B. As noted above,
significant portions of EQC’s water quality program are subject to EPA oversight,
including WQSs and TMDLs. By the terms of the forestry exemption, the BQC is
prevented from imposing effiuent limitations, but not if the EQC is “required to do so by
the provisions of the [CWA].” ORS 468B.110(2). As a consequence, some water quality
disputes implicate the EPA as well as the Board and EQC.

The legislature has established reciprocal processes by which the Board and EQC
may bring disagreement over water quality standards and BMPs to each other’s attention,
Under ORS 468B.105, upon the Board’s request, the EQC “shall review any water
quality standard that affects direct operations on forestlands.” Conversely, under ORS
527.765, the EQC may petition the Board to review BMPs.

ORS 527.765 requires the Board to adopt BMPs and other rules “as necessary to
insure that to the maximum extent practicable nonpoint source discharges ... do not
impair the achievement and maintenance of water quality standards established by the
{EQC].” When developing BMPs, the Board must consider five factors, among others:

(a) Beneficial uses of waters potentially impacted,

(b) The effects of past forest practices on beneficial uses of water;

(c) Appropriate practices employed by other forest managers;

(d) Technical, economic and institutional feasibility; and

(e) Natural variations in geomorphology and hydrology.




In addition to these factors, the Board applies the FPA’s strict rule-setting
standards, found in ORS 527.714. ORS 527.710(2), 527.714(1)(c). The Board must also
consult with the EQC in adopting and reviewing BMPs and other rules to address
nonpoint source pollution. ORS 527.765(2).

Special procedures govern review of existing BMPs. The Board is required to
consider petitions seeking review of BMPs, so long as the petitions meet certain
minimum criteria. ORS 527.765(3)(a). Having initiated review, the Board must dismiss
a petition if it finds “that forest operations being conducted in accordance with the best
management practices are neither significantly responsible for particular water quality
standards not being met nor are a significant contributor to violations of such standards.”
ORS 527.765(3)(b). Dismissal must be by an order that includes findings regarding
allegations in the petition, and the Board’s reasons and conclusions. ORS 527.765(3)(d).
If the EQC is the entity petitioning for review, the Board has two options: terminate
review with the EQC concurrence, or begin rulemaking. ORS 527.765(3)(c).

If the Board determines that BMPs should be reviewed, rulemaking must begin.
“Rules specifying the revised best management practices must be adopted not later than
two years from the filing date of the petition for review, unless the board, with
concurrence of the [EQC], finds that special circumstances require additional time.”
ORS 527.765(3)(e). Upon EQC’s request, the Board is required to take interim action “to
prevent significant damage to beneficial uses” while the BMPs are being reviewed. ORS
527.756(3)(f).

It is apparent from the structure of the BMP and WQS adoption and revision
process that the legislature has given the matter considerable thought. With respect to
WQSs, the process anticipates dialog between the Board and EQC. With respect to
BMPs, the process anticipates significant public involvement in Board decision making.
Interested parties have a specific burden of proof, and the Board must justify a decision
not to revise a BMP in a manner unlike routine petitions for rulemaking under the
Administrative Procedures Act.'! Compare ORS 183.390. The EQC is given a special
role in each stage of the process. Finally, the legislature included a disincentive to
discourage Board inaction: the “BMP shield” is lost if the Board fails to complete BMP
revisions, or make a finding that revisions are not required, within the statutory deadline.
ORS 527.770. In sum, although the legislature has not mandated agreement between
EQC and the Board on all aspects of water quality regulation, it has provided the agencies
with a process and incentives to reach agreement.

GENJ9812

' Asnoted above, a decision to revise a BMP is also subject to specific statutory criteria, ORS 527.714,

527.765(1).
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DEQ’s Mission: To be an active leader in restoring, enhancing, and maintaining the quality of Oregon’s air, water, and land.

Water Quality Standards

Photo courtesy of Port of Portland

Water. If there is one thing
all Oregonians agree on, it’s
that water is one of our most
precious natural resources. In
fact, with over 100,000 miles of
streams and rivers, 360 miles of
coastline and some of the
cleanest lakes and reservoirs in
the wotld, you could say that
water defines Oregon. Out
rivers, streams and lakes not

only provide great natural beauty, they supply
the water necessary for drinking, recreation,
industry, agtriculture and aquatic life.

“DEQ scientists
monitor hundreds of
rivers, streams, lakes,
groundwater areas and

. . »
estuaries 1 Oregomn.

Why we need water quality
standards

Standards ate the benchmarks

‘we use to know if we're doing

out job to protect Oregon’s
watet. When a rivet ot stteam
meets the standards, the

-activities the water is used for

are protected. Standards tell us

if we can allow more growth

(and the water pollution that comes with
growth) in a given area and still maintain safe,
healthy, aesthetically pleasing waters.




The elements of watet
quality standards

The first element identifies the
existing or potential uses of the
water. This might include
supporting activities like
recreation, fishing, and
irrigation. The second element
identifies specific benchmarks
that describe the quality of
water needed to be able to use
the water for those purposes.
These guidelines can be either
narrative of numetic.
Narrative guidelines describe
what Oregon’s waters will be
“free from”, like cil and scumn,
color and odor, and other
substances that can harm

people and fish. Nurmeric

guidelines assign numbers that

represent limits and/or ranges

of chemical concentrations, like
oxygen, ot physical conditions
like water temperature.

A water body often has to
support several uses, including
cold-water fish like salmon and
trout, industrial processes and
agriculture, Federal law
requires that DEQ protect the
most sensitive of these uses. So

Photos courtesy of Ciéty of Portland, Burcaw of Environmental Services

while exceeding the
temperature standard might
have little impact on industry
or agtriculture, salmon and
trout are profoundly affected
by water temperature and must
still be protected.

Water quality standards ate not
established to protect against
detrimental effects of all water
pollution 100% of the time - 2




certain level of risk is
allowed. For  example,
standards.  for human
carcinogens in water — things
like arsenic and PCBs — are set
using a risk estimate of 1 in

. one million,

How are water quality
standards established?

The most important thing
DEQ does is look at all of

the information available from
scientists in Oregon, at BPA,
and across the nation. All of
the written scientific
information is reviewed.
Additional studies are
completed if necessary.

This information is taken to a
technical/scientific advisoty
committee. This committee is
made up of experts from

universities, industry, state
and federal agencies, Indian
tribes and environmental
groups. The technical
group typically develops a
range of possible standards
which is forwarded to a
second group, a policy
advisoty committee, which
reviews the alternatives and
selects one. The Oregon
Environmental Quality
Commission actually adopts

the standards, after extensive

Photos conrtesy of Oregan Depariment of Fish and Wildlife

Photo conrtery of Oregon Department of Fish and Wildlife

public review.

DEQ examines its standatrds
every three years to make sure
they are up o date
scientifically,




How are water quality
standards measuted and
applied?

DEQ scientists monitotr
hundreds of tivers, streams,
lakes, groundwater areas and
estuaries in Oregon. The
monitoring process involves
many techniques ranging from
on-the-spot measurement of
things like pH and alkalinity to
taking water samples for later
laboratory analysis for things
like heavy metals or bacteria.
DEQ also has computerized
equiptment that continuously
monitors and records
conditions including
temperature and oxygen in a
stream over a period of days,
weeks or months. All data is

reviewed for precision and assurance methods. A report is
accuracy using strict, prepared every two years
scientifically sound protocols -~ showing which waters in
and EPA approved quality Oregon don’t meet standards,

For more information contact:

DEQ Water Quality Division
811 SW Sixth Avenue
Portland, Oregon 97204-1390
(503) 229-5279 or (800) 452-4011
www.deg. state.or. us
www.epa.goy

DEQ is a partner in the Oregon Plan for Salmon and Watersheds.




Improving Water Quality:
TMDLs in Oregon

margin for uncertainty and growth that allows
for future discharges to a river or stream
without exceeding water quality standards,

Background

Oregon’s rivers, streams and lakes are a valuable
resource for the State. Not only do they provide
great natural beauty to Oregon, but they also
supply the water necessary for drinking water,
aquatic life, recreation, industry, and agriculture,
With these demands in mind, the Oregon
Department of Environmental Quality (DEQ)
uses a comprehensive approach to maintaining
and improving water quality.

Using a comprehensive approach

Water quality problems in Oregon’s waterways
are nothing new, In 1938, the State Sanitary
Authority (now known as the DEQ}) was created
to clean up pollution in the Willamette River
with a focus on regulating end-of-pipe or “point
source” discharges from cities and industry, This
focus continued with passage of the federal
Clean Water Act in 1972, During the last 25
years, as point source discharges have been
regulated, it became more evident that there are
other sources of pellution other than from pipes.
These “nonpoint” scurces come from diffuse
runoff and habitat destruction, and originate both
in urban and rural areas.

Water quality improvement now requires a
comprehensive watershed approach to solving
pollution problems, This reflects the cumulative
effect any activity in a watershed has on overall
water quality. To solve water quality problems in
a stream, river, lake or estuary, we need to
consider the cumulative impact from all
upstream sources including groundwater.

Total Maximum Daily Loads (TMDLs)
Under this new comprehensive strategy to
addressing water quality problems, DEQ looks at
the water quality of the entire river and
watershed rather than whether or not a specific
discharge meets its permit requirements.

DEQ calculates pollution load limits, known as
Total Maximum Paily Loads (TMDLs}, for
each pollutant entering a body of water, TMDLs
describe the amount of each pollutant a
waterway can receive and still not violate water
quality standards. TMDLs take into account the
pollution from ali sources, including discharges
from industry and sewage treatment facilities;
runoff from farms, forests and urban areas; and
natural seurces such as decaying organic matter
or nutrients in so0il, TMDLs include a safety

In the past, rivers and streams may have had
several different TMDLs, each one determining
the limit for a different pollutant. With its new
comprehensive approach, DEQ takes into
account all pollutants entering a waterbody and
develops TMDLs that wili control all poilutants
in a particular geographic area, such as a
watershed or sub-basin.

The process for establishing a plan to improve
water quality begins when the waterbody
appears on DEQ’s 303(d) list, which lists
waterbodies that do not meet water quality
standards.

Developing water gquality plans

Federal law requires that streams, rivers, lakes
and estuaries that appear on the 303(d) list be
managed to meet state water quality standards,
In most cases, rivers and streams receive
discharges from both point and nonpoint
sources of pollution.

DEQ’s comprehensive watershed approach for
protecting water quality includes developing
TMDLs for both point and nonpoint sources.
DEQ is committed to having federally approved
TMDLs on all waterbodies listed on the 1998
303(d) list by the end of the year 2007. This
time frame takes into account the urgency to
save declining salmon runs, the desire of
landowners to begin working on restoration
efforts, and the desire of communities to
safeguard their drinking water sources.

Sediment from eroding banks is carried downstream and
can impact fish habitat and agricuiture.

AN

Stata of Oregon
Departiment of
Environmental
Quality

Water Quality Division
Watershed
Management Section
3F1 SW 6™ Avenue
Pertiand, OR 97204
Phone: (503) 229-6345
(800) 452-401 1
Fax:  (503)229-6037
Contact; Greg Aldrich
www.deq.state. or.us

Last Updated: January 2003
By: Dianne Eaion




When establishing TMDL limits, DEQ:

¢ Reviews existing data and monitors to
determine what pollutant is causing
water quality problems and in what
amounts it is entering the water. The
review and monitoring also attempts to
determine how much of the pollution
comes from point sources, nonpaint
pollution, such as surface runoff, and
how much is naturally occurring.

¢ Uses techniques such as computer
modeling to determine what affect the
pollution is having on the stream or
river, and how much of the pollutant
can be discharged without exceeding
water quality standards in the
watershed.

¢ Uses this information to establish
permit limits on the amount of pollutant
each pipe can discharge and limits on
nonpoint sources that are controlled
through various water quality
marnagement plans.

This comprehensive approach focuses on
watershed plans deveioped locally.

How plans are developed

Management plans to restore streams and rivers
to water quality standards will be developed by
government agencies in cooperation with
landowners.

o Ifthe land adjacent to a waterbody is
agricultural, then the Oregon
Department of Agriculture would work
with the landowners in the watershed to
devise and implement a management
plan (as stipulated by Senate Bill 1010).

s Ifthe land is private or state forest, then
the Oregon Department of Forestry
implements the Forest Practices Act.

¢ Federal agencies (such the U.8, Forest
Service or the Bureau of Land
Management} would have responsibility
to develop watershed management
plans for federal lands.

¢ Inurban and rural areas not covered by
other state or federal agencies, cities
and counties would develop
management plans, working closely
with local watershed councils.

These plans are sent to DEQ for inclusion in an
overall water quality management plan, which
DEQ then submits to the U.S. Environmental
Protection Agency (EPA) along with the TMDL,
EPA has the responsibility for approving the
TMDL.

Not all basins wilt have TMDLs developed at
once. DEQ has prioritized the order for
allocating resources to develop TMDLs through
the year 2007,

Protecting our future

Through careful planning and through such
approaches as the Total Maximum Daily Load,
we can not only address poltution today but also
maintain the quality of Oregon’s waterways for
the future.

For more information about TMDLs, or about
how you can help prevent water pollution, write
the Oregon Department of Environmental
Quality, Water Quality Division, 8§11 SW Sixth
Ave., Portland, OR, 97204, You may also
contact Greg Aldrich, Watershed Management
Section Manager, at (503) 229-6345.

Further information on TMDLSs and other
programs can be found at DEQ’s Web site at
www.deq.state.or.us

This document is available in an alternative
format (e.g. large type or Braille) by calling
DEQ’s Office of Communications & Outreach at
(503) 229-5766 or {toll-free within Oregon} 1-
800-452-4011. People with hearing impairments
may call DEQ’s TTY line at (503) 229-6993.

Riparian shade is an important component for maintaining
cool stream temperatures.



The 2002 303(d) List of
Impaired Waters in Oregon

The Clean Water Act and the "303(d)" List
The Oregon Department of Environmental
Quality {(DEQ) has the responsibility for
developing water quality standards that protect
beneficial uses of rivers, streams, lakes and
estuaries, Beneficial uses include drinking water,
cold water fisheries, industrial water supply,
recreation and agricultural uses. Once standards
are established, the state monitors water quality
and reviews available data and information to
determine if these standards are being met and
water is protected.

Section 303(d) of the federal Clean Water Act
requires each state to develop a list of water
bodies that do not meet standards, and to submit
this list to the U.S, Environmental Protection
Agency (EPA) every two years. The “303(d)
lst” provides a way for Oregonians to identify
and prioritize water quality problems. The list
also serves as a guide for developing and
implementing watershed pollution reduction
plans to achieve water quality standards and
protect beneficial uses.

Gathering the 2002 data

DEQ recently completed the 2002 303(d) list.
Begirnning in July 2001, DEQ requested data
indicating whether Oregon’s surface water is
exceeding water quality standards. The 303(d)
list includes data submitted by individuals,
organizations and government agencies as well
as DEQ’s own monitoring data. DEQ developed
a draft list and presented the list for public
comment from Aug, 5 through Nov, 1,2002. All
public comments were reviewed and a final Tist
was developed. The final list is accompanied by
a list of priorities that target resources for
correcting water quality problems.

The 2002 303(d) List

The 2002 303(d) list inctudes more than 13,300
stream miles that are listed for at least one water
quality pollutant. Exceedances of temperature
and bacteria are the most prevalent, followed by
dissolved oxygen, The 1998 303(d) list included
more than 13,700 stream miles that were listed
for at least one pollutant. About 5,000 miles have
been added since the 1998 303(d) list for at least
one pollutant.

Since 1998, DEQ has “de-listed” or removed
more than 6,000 miles for at least one pollutant.

Water bodies are de-listed because:

» EPA has approved water quality
management plans and Total Maximum
Daily Load (TMDL) determinations for
listed segments of rivers and streans,
TMDLs outline how much poflution a
water body can safely handle to support
beneficial uses.

¢ New data indicates the water body
meets water quality standards.

*  The assessment methodology has
changed since the previous 303(d) list.

DEQ, since 1998, has completed TMDLs for
several major basins as well as for the Columbia
River and Grande Ronde River. New listings will
be incorporated into TMDLSs being developed in
2003 or later, By 2004, DEQ will complete
TMDLs in more than 4¢ additional basins,
including the North Coast and Rogue River
basin,

Streams and rivers are not placed on the 303(d)
list until sufficient data are available that indicate
an exceedance of water quality standards has
oceurred. Currently, DEQ does not have .
information on all Oregon water bodies due to
insufficient data and/or the quality of the data.
Those waters lacking information are not
included on the 303 (d) list, Streams and rivers
with guspected problems are identified as “Water
Bodies of Potential Concern.”

DEQ anticipates EPA approval of the 2002 303
(d) list 30 to 60 days afier submission,

For more information

For more information on the 303(d) list, contact
Marilyn Fonseca, Portland, at (503) 229-6804 or
via e-mail at: fonseca marilyn@deq.state.or. us.

The comjplete 2002 303 (d) list of impaired water
badies in Oregon is available by accessing
DEQ’s Web site at: ‘ ‘
hitp:fiwww.deq.state.or.us/wag/303dlist/303dpage, htin

Alternative formats

Alternative formats (such as Braille or large
type) of this document can be made available by
contacting DEQ’s Office of Communications &
Outreach, Portland, at {503) 229-5317.

State of Oregon
Department of
Environmental
Quality

Water Quality
Program Policy and
Project Assistance
811 SW 6™ Avenue
Portland, OR 97204
Phone: (503) 229-6804
(B0Q) 452-4011
Fax:  (503)229-6037
Contact: Marilyn Fonseca
www.deq.stale.or.us

Last updated: 2/7/03
By: M. Fonseca




DEQ’s Temperature
Standards

Why Is Water temperature Considered So
Important?

Water temperature has a profound effect on
organisms that live or reproduce in the water.
This is particularly true of Oregon’s native
"cold-water™ fish such as salmon, Bull Trout,
Steelhead and some amphibians (frogs and
salamanders). When water temperature becomes
too high, salmon and trout suffer a variety of

il effects ranging from decreased spawning
success to death. For these reasons it is important
to protect the state’s water from unnecessary
warming.

How Did Oregon Develop The Water
Temperature Standards?

DEQ protects water quality by establishing
standards to protect beneficial uses such
recreation, aquatic life, fisheries, irrigation, and
drinking water. While there may be competing
beneficial uses in a river or stream, federal law
requires DEQ to protect the most sensitive of
these beneficial uses. The temperature standard
is designed to protect cold water fish such as
salmon and trout.

The temperature "standard” is a very flexible and
important set of criteria. There is no one number
that dictates how the temperature issue will be
applied on every single stream or river. The goal
of the criterion is to protect fish and aquatic life.

Specifically, it’s based on a scientific analysis of
the needs of cold-water aquatic species. The
standard sets a criterion at 64 degrees unless
there is cold-water fish spawning or bull trout
habitat. These special habitat areas have
standards of 55 degrees and 50 degrees
respectively. In the lower Columbia and
Willamette rivers it is set at 68 degrees.

DEQ’s previous temperature standard was very
rigid. To develop a new standard that offered
more flexibility DEQ formed a committee of
scientific experis from Oregon State University,
industry, tribes, and state agency scientists from
the Oregon departments of Agriculture, Forestry
and Fish and Wildlife to develop a better
standard. This group studied the temperature
issue for more than a year before making its
recommendations to DEQ.

DEQ incorporated the recommendations into a
proposed rule that addressed all reviewed
standards options, and then held a public
comment period with a series of public
workshops and hearings to solicit suggestions
and comments prior to submitting it to the
Environmental Quality Commission (EQC) for
adoption. Afier the EQC adopted the rule, it was
sent to the U.S. Environmental Protection
Agency (EPA) for approval.

How Can The Same Standard Be Applied
Statewide When Temperatures Naturally
Vary Across The State?

The temperature standard is designed to protect
cold-water aquatic species such as trout and
salmon throughout their lifecycles. These needs
are the same regardless of where the fish live.
Scientific evidence has shown that these species
have existed in all 19 basins of the state, and that
they begin to show negative physiclogical effects
beginning at about 58 degrees Fahrenheit, Based
on this requirement there is no reason for setting
separale standards based on geography or
climate.

How Will Stream Temperature Be
Measured To See If it Meets Standards?
To gei stream temperature information,
continuous recording temperature sensors

are placed at well mixed water locations in
strecams during the seasons when maximum
temperatures are expected. The monitoring
locations must be representative of the
waterbody, have presence or passage of salmon,
trout or other fish species, and be accessible.
Quality assurance requires calibration and
periodic auditing of sensors. People overseeing
the monitors download from the sensors to a
portable computer, then format and send to an
electronic database used to determine instream
compliance with the temperature standards,

Determining whether the stream temperature is
above or below the temperature standard is based
on the average of the maximum daily water
temperatures for the stream’s warmest,
consecuitive seven-day period during the year. A
one time measurement above the standard will
NOT be considered a violation of the standard.
When stream flow is exceptionally low or air
temperature is exceptionally high the emperature
standard is waived (an example is when the

State of Qregon
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Water Quality
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flow is less than the expected ten year low flow
or the air temperature is above the 90th
percentile of a seven day average).

Are There Exceptions To The Standard
When The Weather Is Unusually Hot?
Yes. If stream temperatures arc above the
standard during a time when the air temperatures
are exceptionally hot, it is not considered a
violation. Exceptionally hot air temperatures are
measured against the average maximum
temperature that would be expected to oceur over
a seven-day period once every fen years. Water
temperature information collected on these hot
days aren’t used for 303(d) listing purposes even
if they exceed the standard.

Doesn’t The Sun On Hot Summer Days
Make Streams Naturally Hot?

Yes, streams are warmer in summer and in direct
sun than in winter. But, most aren’t usually
hotter than the standard unless changes have
occutted in the landscape from human activities
that affect shading and the width and depth of
the stream,

Some streams in Oregon likely always reached a
summer maximum temperature greater than the
temperature criteria. The number of such streams
is unknown. The standard recognizes that not all
streamns will be able to comply. It says that if ail
feasible efforts to improve the temperature have
been taken then, the temperature achieved can
become the criteria for that specific stream as
long as beneficial uses are protected.

Does Shade Cool Streams?

No. Instead, shade will reduce the rate of
heating. A slower rate of heating, however,
results in a cooler stream temperature at any
given time.

What Happens If The Water Upstream Of
My Property Is Over The Standard?
Water temperature is cumulative, and typically
becomes warmer as it goes downstream, 50
people at the bottom of a watershed may find
stream temperatures are already high because of
what happened upstream from them. An
individual land owner will not be expected to
make the stream comply with the temperature
standard as it goes past his/her land. But, all
those who contribute to warming of the streams
will be asked to work to reduce their
contributions to the warming of the water.

What Happens To Businesses And Cities
Who Discharge To Rivers And Streams If
The Temperature Is Over The Standard?
Businesses and cities that are already discharging
to the river or stream will be monitored to ensure
that their discharges are not contributing to an
increase in ternperature.

*  Dischargers who are contributing to a
temperature increase will have their permits
modified when they come up for renewal
{every five years) to ensure that the
discharge does not contribute to the
problem. ,

e New or increased discharges will not be
allowed if the discharge contributes to the
temperature problem until a TMDL is
approved for that watershed. Temperature
limits set in the TMDL will be written into
the dischargers permit,

Will People Be Expected To Plant Trees
Along Their Streambanks?

Not necessarily. Tree planting will be requested
only where it’s feasible and where it would make
sense because of stream size, depth, soil type,
and other factors that indicate that stream
shading will reduce the warming of the stream,
While shade along a river that is 100 feet wide
may not prevent warming, that same shade along
smaller tributaries will significantly reduce
stream warming and allow cooler water to enter
the larger waterbody.

Do Agricultural Or Past Forest Practices
Increase Stream Temperature?

Yes. Many increases in stream iemperatures
were caused by past forest practices that
removed streamside vegetation. A study in the
Alsea watershed using one stream from a clear
cut area and one as a contrel area with no change
(1966-67), showed that the stream temperature
increased by 14 degrees F during the first
summer after being logged. (Forest practices no
longer occur in this manner.)

A 20 year record of stream temperature on Cedar
Creek, a tributary of Steamboat Creek in the
Umpqua Basin, showed that immediately after
clear-cut in 1969, the temperaiure during the
warmest 14 measurements averaged 78 degrees
F. By 1995, after more than 20 years of re-
growth of trees, the temperature on the warmest
14 days was between 64-65 degrees .

In one case, the average stream temperature of
the Deschutes River through an enclosure that
was ungrazed for 10 years was 12 degrees F
lower than stream temperatures in grazed
sections where riparian vegetaiion had not been
allowed to re-grow.




if A Stream or River Is Listed On The

303(d) List For Temperature How Can It

be Removed?

A stream, river, lake or estuary is removed from

the list when there is evidence that:

* it is meeting water quality standards;

« it is violating water quality standards due
only to natural conditions (meaning that
there is no human-caused influence);

» a TMDL has been approved (TMDLs
describe the maximum amount of pollutants
from pipes and surface runoff sources,
including natural background, that may enter

e the river or stream without exceeding water
guality standards.)}; or

e was placed on the list in error.

What Can | Do?

Landowners are encouraged to continue using
their best efforts to reduce temperatures on
streams and rivers. A landowner can seck help

from agencies such as the Oregon Department of
Agriculture, the Natural Resource Conservation
Service, the Oregon State Extension Service and
the Oregon Department of Fish and Wildlife to
devise methods for reducing temperatures and
protecting fish and aquatic life.

Urban residents can help by protecting
streamside vegetation that provides shade. This
includes not mowing lawns to the waters® edge
and supporting local programs to restore
streamside grasses, bushes and trees. Urban
residents are encouraged to contact their local
watershed council, city or county government
for advice on reducing temperatures in urban
streams and protecting fish and wiidlife.

This document is available in allernate format
(e.g. large type or Braille) by calling DEQ
Public Affairs (503) 229-5766 or toll free within
Oregon (800) 452-4011. People with hearing
impairments may call DEQ’s TTY at (303) 229-
6993
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Oregon TMDLs Approved by USEPA - May 2000 through July 2004

Total TMDL Segments completed to date: 421

TMDLs approved prior fo 2000

Completed
Waterbody . USEPA
) Water Quality TMDL
‘Bszs'r':gmg)l' Concern Addressed TMDL Parameters Apg;?evai Segments
o (cumulative)
Upper Grande Ronde || Temperature, pH, Temperatute, :
Sub-basin Algae, DO, Sediment, Nitrogen, [|05/03/2000f 73
(Grande Rondef73) [ Sedimentation Phosphorous
Upper South Fork .
Coquille River Temperature Temperature 03/23/2001 77
(South Coast/4)
Temperature, pH, Temperature, pH,
Umatilla River Basin | Sedimentation, Sedimentation,
(Umatilla/45) Turbidity, Aquatic | Turbidity, Aquatic | °2/0%/2001) 122
Weeds, Algae Weeds, Algae
Tillamook Temperature, Temperature,
(North Coast/40) Bacteria Bacteria 07/31/2001 162
Temperature,
Bacteria, DO
. Temperature C NI tabt
Tualatin . ! Settleable Volatile
(Willamette/to1) ~ [oactena DO, Algae, [sjigs Ammonia, ~ |08/07/2001) 263
P Chlaorophyll &, pH,
Phosphorus
Little River Temperature, pH, Temperature, pH,
(North Umpqua/16) [ Sedimentation Sediment 01/29/2002 273
Western Hood
(Hood/7) Temperature Temperature 01/30/2002 286
Nesfucca Bay Temperature, Temperature,
(North Coast/6) Bacteria, Sediment ||Bacteria, Sediment 05/13/2002 292
Lower Sucker Creek
Watershed Temperature Temperature 05/30/2002 295
(Ulinois/3)
Lobster Creek
Watershed Temperature Temperature 06/13/2002 298
(Rogue/3) .
Upper Klamath Lake
Drainage DO, Chiorophyil 8 |DO, Cnloropnyiia |08/07/2002) 330
(Klamath/32) ' ' opny

Lt [ rvrmvrar Aan ctnta e 111‘/‘11‘!11”1-‘?\”“‘[ c/Aﬂﬂrﬂ‘!ﬂATT\/fnT < hfm

7262004
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Lower Columbia

River Total Dissolved Gas | Total Dissolved Gas [ 11/18/2002 337
(Lower Columbia/7)

North Coast

Subbasins pomperature, pomperature, 08/20/2003| 393
(North Coast/66) )

Alvord Lake

; Temperature Temperature

Subbasin i ' ; ! 02/11/2004 400
(Malheur Lake/7) Dissolved Oxygen Dissolved Oxygen

Applegate Subbasin {Temperature, Temperature,

{Rogue/17) Sediment Sediment 02/1172004 417
Snake River-Helis Temperature, Total B?Srzgﬁ:dtucr;{gotal

Canyon Reach Dissolved Ga;, DDT, DDT. DDE DDID 03/01/2004 421
{Snake River/4) DDE, DDD, Dieldrin Dieldrin

For more information contact Greg Aldrich at (503) 228-6345.
DEQ Online is the official Wab site for the Gregon Department of Environmental Quality.
If you have questions or comments, please contact us.
Last updated: Wednesday June 082004

httn://www.dea.state.or.us/wa/TMDLs/Avoroved TMDLs him 7/29/2004
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Oregon Department of Environmental Quality

Target Dates for Completion of TMDLSs for 303(d) Listed Wat:

Middie Columbia-
Lake Wailulg

South Fol
Coquille

Lower Thousand-
Sucker Creek Virgin Cwyhee
0 50 100 150 200 Miles
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APPENDIX D: ODF/DEQ MOU

MEMORANDUM OF UNDERSTANDING BETWEEN THE

OREGON STATE DEPARTMENT OF ENVIRONMENTAL

QUALITY AND THE OREGON STATE DEPARTMENT OF
FORESTRY

[. Introduction and Statement of Purpose

A. Introduction

1. The Environmental Quality Commission (EQC) and the Oregon Department of
Environmental Quality (DEQ) are responsible for implementing the Federal Clean Water
Act in Oregon, ORS 468B.035, including adoption of water quality standards, The DEQ
has adopted and the U.S. Environmental Protection Agency (EPA) has approved Oregon's
water quality standards and its-1994/1996 303(d} list. DEQ intends to update and resubmit
its 303(d) list to EPA in 1998 and subsequent years as required by federal regulations. DEQ
is setting priorities for TMDL preparation.

2. Subsection 303(d) of the Federal Clean Water Act (the Act), 33 U.S.C. §1313(d), requires
states to identify waters for which effluent limitations or other pollution control
requirements required by local, State, or Federal authority are not stringent enough to
implement applicable water quality standards, 40 C.F.R. §130.7 (b). These water bodies are
referred to as "water quality limited.” For each water on the 303(d) list that is not removed
from the list by findings of water quality impairment due to natural conditions or best
management practice (BMP) effectiveness, the state must establish a total maximum daily
load (TMDL) allocation at a level necessary to implement the applicable water quality
standards with seasonal variations and a margin of safety which takes into account any lack
of knowledge concerning the relationship between effluent limitations and water quality. A
TMDL is the sum of the individual wasteload allocations for point sources and load
allocations for non-point sources and natural background, 40 C.F.R. §130.2(1).

3. TMDLs must be incorporated into the continuing planning process required by Section
303(e) of the Act and the continuing planning process must be included in the state's water
quality management plan. Sections 208 and 319 of the Act, 33 U.S.C. §1288 and §1329,
require the state to prepare non-point source management plans.

4. ORS 527.765 requires the Oregon Board of Forestry (the Board), in consultation with the
EQC, to establish Best Management Practices (BMPs) and other rules applying to forest
practices to ensure that to the maximum extent practicable non-point source discharges of
-pollutants resulting from forest operations do not impair the achievement and maintenance
of water quality standards established by the EQC. The Oregon Department of Forestry
(ODF) is the Designated Management Agency (DMA) by DEQ for regulation of water
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quality on nonfederal forestlands. Forest operators conducting operations in accordance
with ODF BMPs are considered to be in compliance with Oregon's water quality standards.

5. The Board in consultation and with the participation and support of DEQ), has adopted
water protection rules in the form of BMPs for forest operations, includinig, but not limited
to, OAR Chapter 629, Divisions 635-660, These rules are implemented and enforced by
ODF and monitored to assure their effectiveness. DEQ participates in the design and
implementation of these monitoring efforts. The EQC, DEQ), the Board and ODF
determined that pollution control measures required as BMPs under ORS 527.765 will be
relied upon to result in achievement of state water quality standards.

6. The EQC, DEQ, the Board, and ODF are all committed to restoring salmon and meeting
water quality through the Healthy Streams Partnership and Oregon Plan for Salmon and
Watersheds, 1997 Oregon Laws, Ch. 7.

=

B. Purposes of MOU

The purposes of this memorandum of understanding:

1. To further define the respective roles and responsibilities of the EQC, the DEQ, the Board,
and ODF in preventing, controlling and reducing non-point source discharges to achieve
and maintain water quality standards;

2. To explain the process for determining whether (a) forest practices contribute to identified
water quality problems in listed water quality limited streams; (b} if so, to determine
whether existing forest practice rules provide sufficient control to assure that water quality
standards will be met so that waters can be removed from the 303(d) list;

3. To describe the process for interagency coordination in revising forest practice rules, if
necessary, to assure the achievement of water quality standards; and

4. To encourage the use of voluntary and incentive-based regulatory solutions to achieve and
maintain water quality.

II. Forest Practice BMPs and Water Quality Standards

Since ODF is the DMA for water quality management on nonfederal forestlands and ODF's
BMP's are designed to protect water quality, ODF and DEQ will jointly demonstrate how the
Forest Practices Act (FPA), forest practice rules (including the rule amendment process), and
BMP's are adequate protection pursuant to ORS 527.765. This demonstration of the ODF BMP
program adequacy will be done at the statewide scale with due consideration to regional and
local variation in effects including non-anthropogenic factors that can lead to water quality

standard violations.



Water quality impairment related to aquatic weeds, bacteria, chlorophyll a, dissolved oxygen,
flow modification, many nutrients, total dissolved gas, or toxins are generally not attributable to
forest management practices as regulated by the EPA. However, it is generally accepted that
forest management practices have in some cases caused documented changes in temperature,
habitat modification, sedimentation, turbidity, and bio-criteria. Therefore, this statewide
demonstration of FPA effectiveness in protection of water quality wﬂi address these specific
parameters and will be conducted in the following order:

temperature (draft report target completion date Spring, 1999),
sedimentation and turbidity (draft report target completion date Summer, 1999),
aquatic habitat modification (draft report target completion date fall 1999),
bio-criteria (draft report target completion date end 1999), and

other parameters (draft report target completion date spring 2000).

he oo

The analyses will be presented in a format compatible with EPA region 10 guidance (pages 4-6,
dated November 1995) regarding BMP effectiveness determinations, and wil] include:

a. "Data analysis of the effectiveness of controls relative to the problem": analyze
relevant data and studies on the parameter and known control methods,

b. "Mechanisms requiring implementation of pollution controls": give a clear exposition
of the rules/programs that are designed to provide for protection,

c. "Reasonable time frame for attaining water quality standards”: discuss expected
recovery times which may be long for some parameters because the ecological
processes that bring recovery are long-term, and

d. "Monitoring to track implementation and effectiveness of controls": describe the scope
and extent the effectiveness and implementation monitoring program and how they tie
back to program changes for adaptive management.

In addition, these analyses will address attainment of state anti-degradation policy. These
demonstrations will be reviewed by peers and other interested parties prior to final release.
While analysis is being conducted and unless or until changes are made in accordance with
ORS527.765, the EPA and implementing rules will constitute the water quality BMP program
for forestlands. These sufficiency analyses will be designed to provide background information
and techniques for watershed based assessments of BMP effectiveness and water quality
assessments for watersheds with forest and mixed land uses.
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HI. ODF and DEQ coordination for listed waterbodies (i.e., 303(d) list)

A. Waterbody Specific Coordination

The following coordination will occur between ODF and DEQ regarding the TMDL process and
water quality management plans:

L.

For basins where agreement Is reached that water quality impairment is not attributable to
forest management practices (Figure 1), the forest practice rules will constitute the water
quality compliance mechanism for forest management practices on nonfederal forestiand.
ODF will not participate in the development of the TMDL or water quality management plan
except as requested to assist DEQ as ODF budgeted resources permit. If the basin associated
with a listed waterbody is entirely or almost entirely on federal land or non-forestland ODF

will have little or no involvement (Figure 1).

Ea
-

For basins where water quality impairment is attributed to the long-term legacy of historic
forest management and/or other practices, but ODF and DEQ jointly agree that the forest
practice BMP's are now adequately regulating forest management activities and not adding to
farther degradation of water quality, the forest practice rules will be designated in the water
quality management plan as the mechanism to achieve water quality compliance for forest
operations. ODF will participate with the other DMAs in developing the water quality

management plan as necessary.

For basins where water quality impairment may be attributable to forest management
practices and ODF and DEQ cannot agree that the current BMPs are adequately regulating |
forest management activities (Figure 1), the current forest practice rules will be designated in
the water quality management plan as the mechanism to achieve water quality compliance
for forest operations. However, ODF will design and implement a specific monitoring
program as part of the basin plan to document the adequacy of the best management
practices. The schedule and scope of the monitoring program will be jointly agreed to by
DEQ and ODF. During the interim, while monitoring is being conducted, the current rules
will constitute the water quality compliance mechanism. If the monitoring results indicate
that changes in practices are needed in a basin, the DEQ and the Board will use OAR 629-
635-120 to create watershed specific protection rules or use other existing authority to ensure
that forest management activities do not impair water quality.

For basins where both ODF and DEQ agree that there are water quality impairments due to
forest management activities even with FPA rules and BMP's, the DEQ and the BOF will use
OAR 629-635-120 to create watershed specific protection rules or use other existing
authority to ensure that forest management activities do not impair water quality.
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In deciding between conditions (a)-(d) above, the statewide rule sufficiency analysis (described
in IT) will be critical in determining which situation exists. If the practices and impairments are
found by DEQ and ODF to be regional or statewide in nature the BOF will create or modify
statewide or regional rules or design other effective measures to address the impairment.

B. Removal or Reclassification of Waterbodies

DEQ will propose removal of waterbodies (Figure 1) on the 303(d) list when:

1. additional data indicates that the waterbody is not in violation,
2. water quality parameters are found to be in violation for reasons other than human activities,

3. TMDL's, or water guality management plans or their equlvalents have been established in
compliance with the Clean Water Act §303, or -

4. the FPA, forest practice rules and BMP's are found to be adequate for a given water quality
parameter in a given basin via the statewide demonstration or watershed based demonstration
(see section n above) and all land affecting the listed waterbody is deemed forestland that is
regulated under the FPA. Forest basins that have water quality impairment due to legacy
conditions that will not be corrected by the current BMPs alone, remain listed with their
present status until voluntary or incentive based actions are implemented that are intended to
restore watershed conditions such that water quality standards can be met.

IV. Voluntary and Incentive-Based Approaches

DEQ and ODF will work jointly with landowners and watershed councils, as resources permit, to
use innovative approaches to resolving water quality problems. DEQ and ODF will use other
pollution control requirements when appropriate to restore watershed conditions such that water
quality standards can be met in waterbodies listed under Section 303(d) of the Llean Water Act.
These pollution programs include but are not limited to the following:

1. Oregon Laws 1997, ch. 553, The Green Permits Act,;

2. Oregon Laws 1995, ch. 413, The Forest Stewardship Act,;

3. Oregon Laws 1997, ch. 7, Healthy Streams Partnership and the Oregon Plan for Salmon and
Watersheds:

4. DEQ's Environmental Management Systems Incentives Project;
5. Habitat Conservation Plans adopted and approved under the Endangered Species Act;

6. Project XL agreements with the EPA; and
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7. Pollution Prevention Partnership agreements with the EPA Some of these alternative
approaches will become critical and complementary to the forest practices program when
attempting to restore water guality in streamns with significant legacy conditions caused by
past actions such as channel simplification from splash damming and stream cleaning.

V. Other key coordination points for DEQ and ODF

There are two other issues that will require special coordination between DEQ and ODF. These
coordination issues regard:

1. QOutstanding Resource Water designations and management measures, and
2. Coordination between the two agencies when there is a land use conversion.

=

Both agencies agree to open discussion on how to coordinate on these issues but they are
separate issues that are not covered by this particular MOU.

V1. Signatures

Signed: Signed:
James E. Brown, State Forester Langdon Marsh, Director
Oregon Department of Forestry Oregon Department of

: : Environmental Quality

Date: ' Date:
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Oregon

John A, Kitzhaber, M.D., Governor

Memorandum

Date: October 17, 2002

To: Interested Parties

Department of Forestry
State Forester's Office

2600 State Street

Salem, OR 97310

(503) 945-7200

FAX (503) 945-7212

TTY (503) 945-7213/800-437-4490
http:/ fwww.odf state.or.us

“STEWARDSHIP IN
FORESTRY™

. m

DEQ

Subject: Oregon Department of Forestry and Department of
Environmental Quality Sufficiency Analysis: A Statewide
Evaluation of Forest Practices Act Effectiveness in Protecting
Water Quality

The Oregon Department of Forestry (ODF) and Depariment of Environmental Quality
(DEQ) are pleased to present this joint evaluation of the sufficiency of the Forest
Practices Act (FPA) to protect water quality. In recent years increased attention has
been given to the development of Total Maximum Daily Loads (TMDLs) and the listing of
303(d) water quality limited streams in the state of Oregon under the Clean Water Act.
This presented new opportunities for the ODF and DEQ to move forward {ogether to
address water quality issues on nonfederal forestlands. This report represents the
culmination of four years of work by our departments pursuant to an Apnl 1898
Memorandum of Understanding. -

The ODF is the designated management agency by statute for regulation of water quality
due to nonpoint source discharges or pollutants resulting from forest operations on
forestlands. The Board of Forestry, in consuitation and with the participation and support
of the Environmental Quality Commission, has adopted water protection rules for forest
operations (ORS 527,765). Forest operators conducting operations in accordance with
the FPA are considered to be in compliance with Oregon's water guality standards (ORS

527.770).

This report draws on available research and monitoring data relevant to current forest
practices, and demonstrates overall program adequacy at the statewide scale with due
consideration to regional and local variation in effects. This analysis is based on the
premise that achieving the goals and objectives of the Forest Practices Act will ensure
the achievement and maintenance of water quality goals. Conclusions include the
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finding that there is some risk current protection may not be sufficient at a site-specific
scale for some small and medium streams, however, the significance and scope of this
risk is uncertain,

The purpose of the recommendations inciuded in this report is to ensure that the FPA
goals and objectives, and thus water quality standards, are being met. The Board of
Forestry will consider the recommendations in light of the relevant social, economic, and
environmental context of the FPA. Accordingly, the recommendations are offered o
highlight general areas where current practices are either sufficient or could be improved
in order to better meet the FPA goals and objectives and in tunt provide added
assurance of meeting water quality standards. ’

/f%m

mes E. Brown, State Forester - Steptianie Hallock, Director
Oregon Department of Forestry . Oregon Department of Environmental Quality
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qorest policies in British Colum-
{ bia, Canada, have come under
4 increasing international scrutiny
from two fundamentally different
sources: US, European, and transna-
tional environmental groups that wish
to protect and preserve the unique eco-
logical character of British Columbia’s
rainforests (Bernstein and Cashore
2000; Stanbury 2000) and rthe Coali-
tion for Fair Lumber Imports, a group
of US companies that say BC fosest
policies constitute an unfair subsidy to
their Canadian competitors (Cashore
1997a, 2001). By the carly 1990s,
some members of both groups had de-
veloped an informal “bootleggers and
Baprists” relationship through their

shared interest in increasing the cost of

harvesting British Columbia’s publicly
owned timber, They asserted in the US
media and in the US Congress that
British Columbid’s environmental reg-
wlations were lax compared with those
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Some environmental groups and US forestcompames each forthetr own reasons have cntn
cizedforest policy in British Columbia aslax, and the US Congress and media have taken upthe
call for stricter regulations in Canada. A comparison of BC forest palicy with the policies of the
USDA Forest Service and six major softwood-harvesting states reveals that British Columbia
has more stringent regulations than has been supposed. Focusing on clearcutting, riparian
zone management, and protected areas, we find that BC policy in spring 2001 was generally
comparableto that of Washington State and Oregon; enly the Forest Service had stricter rules.,”
State practices in Texas, Alabama, Mississippi, and Georgia were less stringent.

Keywords: Canada; conservation; industry; regulation

in the United States (Balmer 1993,
Canadian Press 1994; Vancouver Sun
1994; Saunders 1995; Cashore 1997a;
Vogel and Rugman 1997; Olsen 1998;
Coalition for Fair Lumber Imports
2000; Price 2000). Such claims res-
onated with some senators. Max Bau-
cus (D-MT) argued on the Senate floor
in 1999 that in an era of globalization,
“One continuing issue is Canadd’s rela-
tively weak environmental standards
for timber harvesting” (Baucus 1999).

Following the expiraton of ‘the
Canada-US softwood lumber agree-
ment in spring 2001, these arguments
became particularly pronounced. Some
environmental groups charged that the
absence of “costly” environmental pro-
tections was, in effect, a subsidy for BC
and other Canadian companies (Envi-
ronmental Media Services 2001), be-
cause unlike their US competitors,

they were not burdened with rules to

protect threatened species and sensitive

habitats and were allowed: to-clearcut

- their forests. (Associated: Press 2001).

Senacor Baucits and then-House Ma-
jority Leader Dick Gepharde (D-MO)

‘wrote to President Bush to ask that he

make environmental protections a pri-
ority in any new [softwood lumber
trade} agreement” with Canada (Asso-
ciated Press 2001). In the New York
Times, former President Jimmy Carter

- (2001} criticized Canadian forest pol-

icy for causing overharvesting and con-
tributing to' global warming., These
charges stratned US-Canada relations,
with the Canadian and BC govern-
ments vehemently denying a lack of
environmental protection.

Were the assertions about the BC
environmental record true? Could it be
legitimate to say, in spring 2001, that
British Columbia was [ax in its envi-
ronmental regulations compared with
the Unired Seates? This article asks just
how the BC record compared with the
US record at that time. Our purpose is
not to address the dynamic nature of
forest policy change that other studies
have explored {Cashore 1997b;
Cashore et al. 2001); bur rather, to as-
certain whether the assertions abour
BC forest management were accuraie.

Methods

Conducting such a comparison is
fraught . with methodblogical chal-
lenges. Do we compare jurisdictions’




explicit policy goals? Do we study the
various policy instrumenes used to cre-
ate and implement forest policies? Do
we study enforcement mechanisms?
Existing analyses have ofren avoided
these issues by presenting the BC envi-
ronmental forestry record in isolation
from other jurisdictions (Tollefson
1998; Wilson 1998; Cashore et al.
2001) or selectively comparing it with
rules governing US national forest
lands in the Pacific Northwest {Hoberg
1993). (For two important exceptions,
see Haddock 1995 and Westland Re-
source Group 19935.) Yet data from
1996 {the latest available) tell us that
the national forests in the Pacific
Northwest accounted for 1.3 percent
of total US forests and that the entire
harvest from afl US national forests ac-
counted for only 6 percent of the tim-
ber harvest (USDA Forest Service
2000) (fiz. 1). As Hoberg (1997) has
noted, “BC rules are more stringent
than the state government rules that
regulate private lands in [Oregon and
Washington], and private lands com-
prise both more area and a higher per-
centage of the harvest level than [For-
est Service] lands. [Forest Service] rules
would almost certainly not be as strin-
gent if the forest economy in the US
northwest was not so reliznt on less
regulated peivate lands.”

Likewise, environmental groups
(Rowland 1994) and former Forest
Service Chief Dale Robertson (1990)
have noted that increased forest preser-
vation on US national forests could be
offset by continued supply from pri-
vate lands. Cashore’s (1999) analysis of
the development of forest practices and
protection rules in the US Pacific
Northwest empiricatly confirmed these
assertions, revealing fundamentally dif-
ferent approaches to forestry regula-
tions on federal [and compared with
private land regulations.

Whar regions to compare? In the
Utiited States, both the federal and the
state governmencs are important arenas
of policy authorirty, creating a funda-
mental problem for a comparison of
this type: Just which states” regulations
do we compare? An analysis of all 50
states 1s beyond the scope of this arti-

US Softwood Removals

Naticnal forests i
6% Other public

6%

37%
Nonindustrial private
51%

Industrial private

BC Harvest

Public (SBFEP)

13% Private

Public (licenses}
76%

Figure 1. Proportion of total US softwood removals by ownership for 1996 (left) and propertion
of total BC annual harvest by ownership for 2000-01. Nofes; BC data include waste and firm wood
rejects (~ 1,440,000 m?) and hardwood harvest volume billed (3,071,000 m?, or 2 percent of total
harvest). SBFEP = Smail Business Forest Enterprise Programme. Sources: USDA Forest Service

{2000); British Columbia Ministry of Forests (2002},

cle, and an analysis of only federal or
private policy would present mislead-
ing comparative data. We have ad-
dressed this problem by taking the rop
softwood-harvesting states whose com-
bined share of the JS softwood harvest
roughly amounts to 50 percent——the
same general share that British Colum-
bia has of the total Canadian softwood
harvest {Council of Forest Industries
2001). These states are Georgia, Al-
abama, Oregon, Washington, Missis-
sippi, and Texas (see USDA Forest Ser-
vice 2000).

We have also decided to include
rules governing US national forests, for
three reasons. First, national forests
contribute 10 percent of the commer-
cial softwood extraction on the West
Coast. Second, many groups have
made pational forests their point of
comparison with BC practices. Third,
as noted above, there appears to be an
(inverse) relationship berween the fed-
eral rules governing forest practices on
national forests and the primarily stace
rules governing forest practices on pri-
vate forestlands—that is, because most
commetcial harvesting comes from pri-
vately owned forestlands, stringent reg-
ulations on federal lands do not have
the same effect as they would have on
the forest sector if they provided the
bulk of the fiber supply (as is the case
with publicly owned forests in British
Columbia). We have excluded BC pri-

vate lands from this analysis because
they play a limited role in the province
(fig. 1) and because they were not the
focus of the US timber lobby’s criti-
cisms of BC forest policy. .

What rules ro compare? Forest man-
agement is incredibly complex, and
the rules and procedures have resulted
in volumes of field guides and instruc-
tions for policy implementation in
both Canada and the United Srates.
We have chosen to focus on three of
the most scrutinized rules in British
Columbia thar have come 1o represent
measures of sustainable forest man-
agement: (1) maximum clearcut sizes,
{2) streamside buffer zone rules, and
(3) the amount of land off limits to
harvesting and other forms of indus-
trial acrivity, commonly referred to as
“protected areas policy.” We encourage
future comparisons to cover other im-
portant aienas. We do nor seck to ex-
plain why these policies have arisen or
justify their existence but instead in-
tend to show where, and to whar de-
gree, differences exist.

Results

Clearcuzting. One of the most con-
troversial and highly scrutinized forest
harvesting practices in even-aged silvi-
cultural management is clearcurting
(Kimmins 1992). Concerns about
clearcutting arise from the impacts of
this method on forest ecosystems
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Figure 2. Clearcut size restrictions (expressed in acres) for British Columbia; the US states of Washington (WA), Oregon (OR), Texas (TX), Alabama (AL),
Mississippi (MS), and Georgia (GA); and the US national forests (NF). Note: The conditional category refers to situations in which written justification is
required for gaining approval for increasing clearcut size. In British Columbia the district manager dees have discretion to allow for larger clearcuts
based on written justification presented by the forest manager. Sources: Rabertson (1992); British Columbia Ministry of Forests (1994),

(Franklin and Forman 1987; Kimmins
1992), the visual impacts of clearcut-
ting, and the resulting public criticisms
(Bliss 2000).

Clearcuct sizes are most restricted on
US national forest lands (fig. 2), and a
1992 directive permits them only
when “essential” for meeting forest
plan objectives (Robertson 1992; Had-
dock 1995). British Columbia had the
second most stringent rules. Since the
implementation of its Forest Practices
Code in 1995, British Columbia’s max-
imum clearcut has been 98.8 acres (40
ha} for coastal areas and 148.2 acres
(60 ha) for its interior region. Georgia,
Mississippi, Alabama, and Texas have
no rules governing maximum clearcut
size. And, although Oregon and Wash-
ington Stare have developed such rules,
British Columbid’s coastal clearcutting
rules are stricter.

There are exceptions, however, BC
law permits exceptions to its clearcut
size rules when the district manager
concludes that “the larger cutblock is
designed to be consistent with the
structural characteristics and the tem-
poral and spasial distribution of narural
openings” (BC Forest Practices Act,
Secrion 11 (3) (b} (ii), see www for.
gov.be.ca/tasb/legsregs/fpc/fpearegs/op
lanreg/opr-3.hem). Oregon regulations
permit up to 240-acre clearcuts if ap-
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proved by a state forester (Oregon State
Legisiature 1999).

Streamside riparian rules. Forest
management practices in riparian
zones have been a major concern to
forest sector stakeholders and have
been subject to numerous studies in
the United States and Canada. The
issue gained particular attention fol-
lowing the northern spotted owl con-
troversy (Yaffee 1994) and the ultimate
adoption of an ecosystemn management
approach for national forests (Com-
mittee of Scientists 1999), Interest in
riparian management on private and
state-owned forests spiked in the late
1990s in Oregon and Washington be-
cause of considerable reductions in
coho and other salmon stocks (North-
west Renewable Resources Center
1998). Likewise, environmental groups
focusing on British Columbia have ar-
gued thar achieving susrainable forest
management means better enforce-
ment of existing practices and expan-
sion of rules to small fish-bearing and
nonfish-bearing streams (Sierra Legal
Defence Pund 1997).

A muluifaceted regulatory approach
to streamside harvesting rules in British
Columbia, Washington State, and
Oregon and US national forest lands
makes comparisons challenging, In the
other states under review, less complex

guidelines for best management prac-
tices (BMP) have emerged as the dom-
inant approach to address riparian
management. Establishing BMPs al-
lows state and private landowners to
avoid direct regularion under the Clean
Water Act (Aust et al. 1996). Brisish
Columbia represents a hybrid case of
legally binding rules and guidelines.
Rules governing fish-bearing streams
with an average channel width of less
than 4.9 feet {1.5 meters) fall under
BMP guidelines rather than legal re-
quirements. BC environmeneal groups
have criticized such a voluntary ap-
proach because, they argue; it leads to
poor compliance rates (Sierra Legal
Defence Fund 1997). Such a critique
suggests the need for a rigorous com-
parison of compliance and enforce-
ment across the jurisdictions.

A review of riparian zone policies
among our cases reveals a distinction
between buffer zones in which harvest-
ing is forbidden altogether and those in
which harvesting is limited (e.g.,
clearcutting is not permitted but other
types of harvesting are). For a broad re-
view of whar types of harvesting are
permissible within these zones, see
Blinn et al. (2000},

Figure 3 (see “Requirements for
Streamside Management”) reveals that

-when the US Congress was being told




Requirements for Streamside Management

The data in figure 3 represent guide-
lines or rules governing all stream cate-
gories in the jurisdictions under review.
In most jurisdictions, the typical dis-
tinction is between fish- and nonfish-
bearing streams (for more detailed in-
formation on BMPs for each stare, in-
cluding the effects of federal and state
legislation, see usabmp.net). However,
some states classify streams into addi-
tonal categories, with increasingly
complex rules governing buffer strips.
This is particularly the case for Oregon
and Washington but also for British
Columbia (Blinn et al. 2000). As of
spring 2001, for the four fish-bearing

stream classifications in BC (§1-54),
only large S1 streams (>1 km in
leagth, >100 m wide, and > 100 m
wide flood plain) and $4 streams had
no “no harvest reserve” zones; the other
three classifications have “no harvest re-
serves” exceeding all those required in
all the US states under review. In
Washinpton, riparian management as
of spring 2001 was based on both the
type of stream, as well as the site class,
in determining how “inner” and
“outer” management zones arc o be
managed. For streams classed as fish-
bearing, che size of “core” management
zone {no harvest reserve} remains con-

stant across site classes: In western and
eastern Washington, respectively, the
core zone is 50 feet and 30 feer either
side of the bank full width or the chan-
nel migration zone, -whichever is
greater (Washington Department of
Natural Resources 2001). Oregon
takes a similar approach, excluding the
consideration for site class. Three
stream types and three stream sizes
(large = annual flow > 10" cubic feet;
medium = annual flow 2-10 cubic feet;
and small = annual flow <2 cubic feer)
combined to create nine different pos-
sible riparian management prescrip-
tions. :

Seasonally flowing or intermittent nonfish sireams
Permanently flowing nonfish streams

86 (no fish and channel <3 m wide)

55 (no fish and channel >3 m wide)

54 (fish and/or domestic waier, channel <1.5 m wide}

$3 (fish and/or domeslic water, channel 1.5-5 m wide}
52 (fish andfor domestic water, channsl 5-20 m wide)

$1 (fish and/or domestic water, channel =20 m wids)

S1 (LR} (fish and/or domestic water, channel >20 m wide)

Class If (Sl at 50 yrs <76 feet)
Class IV (S) at 50 yrs 76-96 feet)
Class lil {S] at 50 yrs 97118 feef)
Class [) (St at 50 yrs 119-136 feet)
Class | (31 at 50 yrs »136 Teset)

Class V {Sl at 100 yrs <61 feet, channa| width <15 feet)
Ciass IV {Sl at 100 yrs 61-80 fest, channei width <15 feel)
Ciass Il (Sl at 100 yrs 81~100 feel, channel width <15 feet)
Class V (St at 100 yis <61 feet, channel width >15 feet)
Class {V (81 at 100 yrs 61-80 feet, channel width »15 feet)
Class Hl {51 at 100 yrs 81-100 fest, channel width >15 feat)
Class Il (Sl at 100 yrs 101-120 feet)

Ciass | (Sl at 100.yrs »120 feet)

Small Type D (domestic water)

Medium Type D (domestic water)

Large Type D {domestic water)

Small Type F {fish and/or domestic water)
Medium Type F (fish and/or domestic water}
Large Type F (fish and/or domestic water)

Fish-bearing

Smail Type N (Other)
Medium Type N (Other)
Large Type N (Other)

Intermitternt  EZZZ2Z
Perennial  PEZ2zzZe

Intermittent
Perenmial A

Ephemeral
Toul
Intermittent  zzz
Perannial
Intermittent
Perennial %

- M8 Mandatory, no harvest zone

2 voluntary, no harvest zone

ZZTZA 1 Mandatory, special management zone

Voluntary, special management zcne

| N

o
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(=)
-
(=)
(=]
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Feet

Figure 3. Mandatory and veluntary requirements for streamside management for categories of forest streams in BC and the US states of Washington
{WA), Oregon (OR), Texas (TX), Alabarma (AL), Mississippi (MS), and Georgia (GA}. Sources: Alabama Forestry Commission (1993); Georgia Forestry
Commission (1999); Blinn et al. (2000); Mississippi Forestry Commission (2000); Texas Forest Service (2000),
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Figure 4. Protected areas as a proportion of tofal land area in British Columbia and the US states
of Oregon (OR), Washington (WA), Georgia (GA), Alabama (AL}, Texas (TX}, and Mississippi (M5).
Nofe: “Strictest” protection refers to areas where no cominerciai and/or development activity is
permitted. “Relaxed” proiection refers to areas where limited types of development are permitted.

Source: DellaSala et al. (2001).

in spring 2001 that BC environmental
forestry regulations were relatively [ax,
this province had in place streamside
riparian rules comparable to those gov-
erning forest practices in -western
Washington and slightly stricter than
those in Oregon and eastern Washing-
ton. Rules in Oregon, Washington,
and British Columbia required wider
riparian zones and more stringent legal
requirements than did the BMP ap-
proaches in Alabama, Mississippi,
Texas, and Georgia. The Forest Service,
with its ecosystem management ap-
proach, had the most stringent rules in
this comparison, with no harvesting at
all permitted within 300 feet of fish-
bearing streams and smaller no-har-
vesting zones for nonfish-bearing
streams. }

Protected areas record. In 1987, the
World Commission on Environment
and Development (1987) (the
“Brundtland report”) recommended a
tripling of the world’s protected land
from its then—4 percent level. Envi-

~ ronmental groups and other parties

have pressured governments to com-
mit to protecting addicional land
under their jurisdiction (World
Wildlife Fund 1998). A lack of “stan-
dardized protected areas inventories”
(DellaSala et al, 2001} prompted the
World Wildlife Fund and the Conser-
vation Biology Institute to develop a
protected area darabase that distin-
guishes berween Gap status 1 protec-
tion (where no economic development
occurs) and Gap status 2 (where only
limited economic development is per-
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micted). Applying this dataset to our
cases and including all forest owner
rypes—rfederal, state, and private-—we
find that British Columbia’s 11 per-
cent Gap status 1 protection in spring
2001 was surpassed only by that of
Washington State (fig. 4). The other
five stares fell well short. In Mississippi
and Alabama no lands are reported to
fall under strict Gap status 1 protec-
tion, and all four of the southern states
set aside less than 2 percent of their
land base for cither Gap status 1 or
Gap status 2 protection.

Additional and related work indi-
cates that the data on protected areas
present an overly optimistic picture in
all regions. Many of the protected areas
are small, occur in nonforested ecosys-
tems, and do not adequately caprure
the most globally significant North
American ecoregions. For instance,
British Columbia has been criticized
for protecting a greater share of “rocks
and ice” than commercially productive
low-elevation forest ecosystems (World
Wildlife Fund 1999). And in the US
South, only 0.8 percent of the south-
eastern conifer forest ecoregion receives
strict protection (DellaSala et al.
2001)-~an area deemed globally sig-
nificant (Olson and Dinerstein 1998).
Despite the caveats, what is clear is that
the northwestern US states and the
province of British Columbia have set
aside a far grearer share of their lands
for protection than their southern US
counterparts, and there is no large gap
in BC rules about protected areas, as
critics contend.

Conclusion

This analysis has not found support
for the contention made in spring
2001 in the US media and US Con-
gress that British Columbia’s environ-
mental forestry rules were more lax
than those governing harvesting in the
United Stares. Exploring this claim was
impo rtant because the assertion was
made to bolster efforts by the US
Coalition for Fair Lumber Imports to
seek administered trade protection
from their Canadian competitors.
What our review has revealed is chat
British Columbia’s rules regarding
clearcurtting, riparian zones, and pro-
tected areas were either comparable to
or more stringent than rules developed
by the top five softwood-harvesting US
states. Our study also makes clear that
riparian and clearcutting rules govern-
ing the relatively small commercial har-
vest on US national forests are rhe
most stringent of any jurisdiction
under review.

This review does not address the
old-growth and other unique environ-
mental qualiries of the British Colum-
bia forest environment that have made
its forest resource management such a
hotly contested issue. Clearly, those
wishing to preserve some of the world’s
remaining intact ancient foreses will
necessatily turn to British Columbia
which, uniike the United States, has
considerable remaining old-growth
(BC Ministry of Forests 2001}. Those
who support more stringent forest
practice rules in British Columbia
might be well advised to focus on the
uniqueness of the BC forest environ-
ment rather than advance arguments
that BC harvesting rules are compara-
tively lax.

This article does nor address the dy-
namic nature of forest policy regula-
tions, which continue to change as elec-
tions on both sides of the border pro-
duce administrations that appear to
place different weight on environmen-
tal and economic goals. Indeed, we be-
lieve that if we are to move toward mu-
tual understanding and achieve sustain-
able forest management that transcends
a single region or counery, Canada and
the United Srates would do well to de-
velop a binarional North American For-
estry Commission. Such a commission




could become a center for binational
collaborative tesearch among industry,
environmental groups, governments,
and other parties interested in develop-
ing the forest resource in a way that bet-
ter addresses ecological functions of the
forest and the social and economic jm-
pacts of doing so.
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Watershed Processes

Vegetation, Stream Temperature, Flow and Solar Radiation

Arne Skaugset '
Oregon State University




Stream Temperature

0 What’s wrong with warm stream water?

m Salmon & trout are coldwater animals, body temp
similar to their environment
+ Fish die directly from heat exposure (77-78°F) or
» Decrease immunity to disease
» Provide favorable habitat for competitors (dace & suckers)
Inhibit spawning activity
Affect food quality & quantity
Alter feeding activity and metabolism
+ Reduce dissolved oxygen

m Water Quality Criteria:

+ Bull trout 50°F (10.0°C)
+ Salmonids 55°F (12.8°C)
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How is stream temperature increased?

0 Biggest cause: removal of riparian shading
vegetation

a Time of Year = mid-July to end of August
m Q is lower and solar angle

0 Water withdraws (decreases Q)
Q Sediment (Q)

Q Scour

Q Others?

FE434



How can we cool stream water?

O Shade (retention of
riparian vegetation)
0 Groundwater input

m Hyporheic exchange
m Structure?

O Increase Q

O Reduce surface area
exposed |

Transient Storage Mechanisms

FE434




Stream Energy Balance

Shortwave

Sacramento

Seattle Riparian
vegetation
to the North
does not
block direct
solar
radiation

South North
Latent Heat Flux
Sat. Vapor Vioor pressure of air
pressure at
water
surfac
urace L0 ) g

Longwave
radiation
exchange
with riparian
vegetation

Longwave

4+ Longwave radiation
exchange with atm

Convection

A
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Solar Radiation Transfer to the Stream bed:
Conduction

Absorptivity of the stream bed for
shortwave radiation is high, ~ 95%

hstream

Little shortwave radiation
is absorbed directly by
the stream

FE434




The Stream Energy Balance
O2ZH=R,+Q+H+E+G

m >H = increase in stored heat energy,

m R, = net radiation into the water [radiation],

= [incident shortwave - reflected shortwave]- [incident longwave -
reflected longwave — emitted longwave]

m Q_ = net advected energy into the water body [advection]
+ Water flowing in or out of stream (mixing)
m H = sensible heat flux [convection]

= energy transfer driven by temperature difference between water
surface and air

m E = [atent heat input [evaporation/condensation]
= latent heat of condensation - latent heat of evaporation

m G = heat exchanged with the stream bed substrate [conduction].
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Stream Heating Processes

Typical Summer Energy Balance for an Unshaded Stream
(Data from Boyd, 1997)
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Impact of a Clearcut on Stream Temperature
Stream depth = 0.1 m
' Fwsky = 0.9
Fwsky =01 4 Clearcut | Fwsky = 0.1
35 -1 /r.
O 30 1—
g 25 = 1
3 20 - ———
S\ ] A
AVAY JAVAVA!
g
a 5 e S
0 -
0 2 4 6 8 10 12 14
bays el

The tendency for a stream to try to maintain an equilibrium with its surroundings is
shown in the diagrams. Here a very long stream reach of constant surrounding
conditions has been simulated. This situation probably never occurs in the field, but it
is easy to simulate with an energy budget model. This has the advantage of showing
the result for all stream depths; they always try to achieve an equilibrium with their
surroundings. In each of the cases shown here and below a very long section of
stream that requires four days to traverse results in an equilibrium with the same daily
average temperature and the same daily fluctuations in temperature. This is followed
by a section of clearcut where the view of the sky is nearly wide open. Both the
average stream temperature and daily fluctuations increase due to the increased solar
input. At eight days, when the stream reenters a section identical to the first section
before the clearcut, the stream temperature pattern returns quickly to its pre-clearcut
pattern, i.e. it returns to equilibrium with its surroundings after establishing a different
equilibrium in the clearcut. :
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Impact of a Clearcut on Stream Temperature

Stream depth=0.3m
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The same general pattern is shown for this larger stream: initial
equilibrium with one condition, a new equilibrium is established after a
short period in the clearcut, and a return to the original equilibrium when
the stream leaves the clearcut. The response time for this larger stream
is longer. This is the pattern in the next two diagrams. Larger streams
take longer to equilibrate. Note that the equilibration for the diurnal
variations is very rapid, but the equilibrium for the average temperature
takes longer.



.« Impact of a Clearcut on Stream Temperature

Stream depth = 0.6 m
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Agaih, very rapid equilibration of the diurnal variations followed by
slower equilibration of the average temperature.
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Stream depth = 1.0 m

Fwsky = 0.9
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. Impact of a Clearcut on Stream Temperature
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With this very large stream the impact of the clearcut is very modest,

but the pattern of the previous examples hold.
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Relaxation Time

0.0 0.2 0.4 0.8 0.8 1.0
Stream Depth, m

15
FE434

The temperature of forest streams changes in response to changing
environmental conditions. The temperature always tries to "refax”
toward the local equilibrium temperature. This equilibrium temperature
is a function of groundwater input, shade, wind conditions, etc. as well
as the time of day. As the water passes through sections with different
conditions the stream water changes temperature in the direction of the
local equilibrium. :

The response (or relaxation) time depends on the depth of the stream,
which also dictates the stream's response to diurnal variations. The
graph above shows an approximate range of response times as a
function of stream depth.
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‘Geomorphic Processes:
Patterns and Interactions
with Aquatic Habitat

Gordon Reeves

USDA Forest Service
Pacific Northwest Research Station
Corvallis, Oregon
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Stream Order

Devils Club Creek

1 in feet
1 ]

B 1 3%
5 Producers

3-6 {mosses)

3 ]
4 -

N Producers " /#

| {(periphyton)

5 - 30-45

Invertebrate
Functional
Groups
D Collectors

i Grazers
7 Shredders
I Predators

McKenzie River

FPOM is fine particulate organic matter; CPOM is coarse particulate organic matter; PIR is the productionirespiration
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Floodplain
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Adaptations to Dynamic
' Ecosystems

* Persist throughout all ecological
stages

» Exist in refugia and move among
patches




Adaptations of Anadromous
- Salmonids to Dynamic Environments

" Straying of adults
= High fecundity

o Mobility of juveniles
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Fan — Specific Effects
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No direct evidence of a LWD jam

Channel complex; width, depth and sediment
texture highly variable; LWD diagonal to flows;
lateral scour pools and diagonal riffles dominate;
banks undercut; small LWD steps frequent

. 10 to 20 years since LWD jam formation _
-, Upstream: number of channels reduced; sinuosity and gradient
. increased; bed texture coarser; pools associated with tWD,

- Downstream: single main channel with mid-channel bar
- development; bed sediment texture reduced; pools associated
- with LWD. '

More than 50 years since IWD jam formation

Channel morphology complex; bedform diverse; side-
channel development; resembles channel with 'no
direct evidence of a LWD jam”

Based on Hogan et al. 1998

30 to 50 years since LWD jam formation

Downgcutting through retained sediment wedge; pool
types diverse and stable; diagonal riffles; buried LWD
exhumed and functioning




Sources of Large Wood In
Cummins Creek

7% of Total
Source Volume
Stream |
Adjacent 52
Riparian

Upslope 48




Primary Studies About Source of
Large Wood from Stream Adjacent
Riparian Areas

Murphy & 1989 AK

Koski |
Robison & 1990 AK |
Beschta | | I !
McDade et al. 1990 OR
Lienkaemper & 1987 OR |
]Swanson - \ |
Van Sickle & 1990 Model

Gregory




Consideration of Upslope Sources of

Large Wood .

14% of
Murphy & 1989 AK total
Koski - amount
Robison & 1990 AK Not
Beschta considered
McDade et al. 1990 OR Not
o considered
Lienkaemper & \ 1987 OR Not
Swanson considered
Van Sickle & 1990 Model  Not

Gregory considered




Augusta Creek
SAT Buffers

Open Canopy — Plantations

Open Canopy — Natural

Closed Canopy — Young & Mature
Closed Canopy — Old




Percent of Wood Volume Delivered from
Streamside and Upslope Sources in Different
Sections of Cummins Creek, OR

100

| Upslope

j Streamside 80

60
% of Wood
Volume 4() -

20

KM KM KM KM KM KM KM KM KM
1 2 3 4 5 6 7 8 87

Section

From: Reeves et al. in press. Sources of wood in a fourth order watershed in coastal Oregon. Canadian Journal of Forest Research..



| Suggeéted Riparian Management Scheme

Managed for large
frees to be delivered
to stream

Active Management
(commodity, wildlife, etc.)
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Natural
Disturbance

Human
Disturbance

Magnitude |High Low
Frequency |Low High
Coupling of |Maintained |Decoupled
System

Legacy |Sediment |Sediment
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~Interrelationships and

- Limiting Factors

Stan Gregory, Carl Yee

- Independent Multidisciplinary

Science Team




IMST Reports Relevant to the Board of Forestry Workshop

Representative of the Independent Multidisciplinary Science Team will present an overview of
major IMST findings that are relevant to riparian management on state and private lands. The IMST
was formed by the Oregon Legislature in cooperation with the Governor’s Office to evaluate the
scientific basis for the implementation of the Oregon Plan for Salmon and Watersheds. Technical
reports of the IMS'T can be obtained from the IMST website
(http://oregonstate.edu/fsl/imst/technical.html ).

The IMST released a major report on forestry in Oregon in September 1999, The report focused on
topics involving the management of (a) riparian areas, (b) large wood, (c) sedimentation from roads and
landslides and (d) fish passage at road-stream crossings. The geographic scope of our report was
forested lands west of the Cascades and in the Siskiyous. We excluded forest lands on the east side in
part because grazing and forestry are so strongly intermingled on these lands and in many instances it
will be difficult to segregate the effects on aquatic habitat of one land use from the other. IMST will
address this intermixed land use on the eastside and their different policies in a report to be released this
coming fall or early winter. The Forestry Report noted that the concepts articulated for the westside
forestlands can likely be extended by ODF, ODFW and the FRL to the eastside forests.

The IMST found that some specific aspects the Oregon Forest Practices Rules and the Measures of the
Oregon Plan need improvement in dealing with riparian buffers, large wood management, sedimentation
and fish passage at road-stream crossings. We believed that these changes could be accommodated
within the existing policy framework, However, even with these changes, we felt that the current site-
specific approach of regulation and voluntary actions is not sufficient to accomplish the recovery of wild
salmonids. A landscape scale approach with flexible or adaptive management will be needed. Our report
recommended this approach for forestlands. We also felt that the forest policy framework of the State
would need to be changed before it would be feasible, equitable and attractive.

In reading our reports, it is important to realize that there are two levels of resolution and two general
time scales involved. One level of resolution is at the operational level involving changes to existing
Rules and Measures and their implementation. This level of resolution can be accomplished in the near-
term future. The second level of resolution is at the policy level, which will require a longer period of

time.

Overview of Findings

The IMST has provided the following summaries of our conclusions from three important reports—the
Forestry Report, the Temperature Report, and the Lowlands Report.—to assist the Board in our
workshop presentation. We will be happy to explain any of these findings, the recommendations related
to these findings, or the scientific literature on which these conclusions were based.



IMST Forestry Report 1999-1 (http://oregonstate.edu/fsl/imst/technicalreports.html)

Science Questions and IMST Conclusions

Question 1. What is the scientific basis for maintaining fish habitat/water quality in forested
ecosystems with respect to riparian buffers, large wood, sedimentation, and fish passage at
road-stream crossings?

Riparian Protection

i.

Managing riparian areas differently than upslope areas as a strategy for protecting fish habitat
is scientifically valid only if it is done with the goal of maintaining the dynamics of
landscape structure and function. Sharp demarcations between riparian forest and upslope
forest, and between fish-bearing and nonfish-bearing streams are not consistent with the

historic pattern.

Large Wood Management

2. Large wood is a key structural and functional component of aquatic systems. Most models of

large wood recruitment focus on riparian areas as the source, ignoring the important
contributions made by upslope sources, especially from landslides. There is a critical need to
restore the ecological processes that produce and deliver large wood to the streams from
riparian as well as upslope areas.

Sedimentation

3. Sediment 1s a natural part of forest stream systems, as are the more coarse elements of stream

structure, such as large wood, boulders, and gravel. Roads and landslides increase the
amount of fine sediment in streams, but do not always add the more coarse elements. In
addition, fine sediment production from roads is chronic rather than episodic. Management of
sedimentation from roads and landslides at the watershed level is more difficult, and the
scientific basis for it is less well developed, although the concepts are known and provide a
basis for reasonable conjecture on how to proceed. In essence, the concept is to vary the
extent and intensity of disturbance in a watershed over space and time, emulating the
historical pattern of disturbance.

Fish Passage at Stream Crossings
4. The road-stream crossing guidelines developed by ODFW (ODFW 1996) are based on

science, although often not the result of explicit experimentation. They provide a
scientifically sound basis for management of such crossings, although better information
should result from monitoring,

Question 2. Are current forest practice Rules and Measures with regard to riparian buffers,
large wood, sedimentation, and fish passage at road-stream crossings adequate to achieve the
mission of the Oregon Plan?

L.

IMST concludes that current rules for riparian protection, large wood management,
sedimentation, and fish passage are not adequate to reserve depressed stocks of wild
salmonids. They are not adequate because they are dominated by site- and action-specific




strategies. While these are mmportant as an initial step in accomplishing the mission of the
Oregon Plan, they are not sufficient for the recovery of critical habitat for wild salmonids.

Question 3. What strategies are needed in the management of forest resources to achieve the
mission of the Oregon Plan?

1. Recovery of wild salmonids requires, among other things, habitat that is functional across the
landscape. This means that policy, management, regulation, and voluntary actions must also
work across the landscape. Current State forest policy focuses on specific actions occurring
within defined periods of time at specific sites. As an example, the rules provide for riparian
protection on a site-by-site basis, rather than at the landscape level. Sharp distinctions in the
management of riparian zones (as compared to upslope forests), based on the size of the
stream and the presence or absence of fish, will result in a failure to maintain the dynamics of
structure and function of nparian zones across the landscape. In other cases, hazardous sites
on forest roads and railroad grades are exempt from current OFPA Rules because the actions
occurred before the Rules were in effect. Mechanisms are needed to solve these problems on
critical sites that are exempted from current rules. Similar examples can be drawn from
conclusions about the recruitment of large wood and the management of sediment and fish
passage. A policy framework that incorporates landscape perspectives and makes regulation,
management, and voluntary actions possible at this scale is needed.

2. There are three major areas in which shifts in policy are needed:

a. Incorporate the objectives of the Oregon Plan and Executive Order 99-01 into the
OFPA. This will place an emphasis of regulation on the protection and enhancement
of habitat needed for the recovery of wild salmonids.

b. Develop policy that extends the management of forest resources to the landscape
level. This does not delete the site-specific aspects of current rules, but applies them
in a different context. It will entail a shift from prescriptive rules applied uniformly
across the landscape to site-by-site regulations that take into account cumulative
disturbance in the watershed, landscape features, and climatic variation.,

¢. Develop policy that brings roads not constructed to current standards and other
hazardous settings in critical locations into compliance with current standards, This
means having the current OFPA Rules applied to actions taken before the current
Rules were in force. In many cases, the operator acted in good faith and within the
rules of the day, but the outcome is not scientifically consistent with the mission of
the Oregon Plan; thus, a provision by which remediation is accomplished is needed.

3. Evaluating policy options within the complexity of contemporary forestry is a chalienge.
Extending these options to the landscape level and over time makes the job enormously more
difficult. Fortunately, there are analytical approaches and models that can help. Examples of
these are in the CLAMS research project, the Umpqua Land Exchange Project, and others.



IMST Temperature Report 2004-1 (http://oregonstate.edu/fsl/imst/technicalreports.html}
Science Questions and IMST Conclusions

Science Question 1. Are the Oregon temperature standards for salmonids technically sound?

1. IMST concludes that the scientific basis for Oregon’s temperature standards is credible.

2. Cool temperatures are vital to salmonids, which evolved in cold-water, oxygen-rich systems.
Warm streams (in combination with other human impacts) are likely to hinder recovery of
salmonid stocks.

3. IMST concurs with EPA and DEQ that the seven day moving average of daily maximum
temperatures (7DADM) has a sound scientific rationale, and is an appropriate unit of
measurement for stream temperature criteria.

4, Redband trout and Lahontan cutthroat trout exhibit higher thermal tolerances than the
salmonid species examined in the 1995 Issue Paper (DEQ 1995). IMST concludes that it is
appropriate for the State of Oregon to consider recent data on the physiological performance
of Lahontan cutthroat trout & redband trout when setting stream temperature criteria.

Science Question 2. How can salmonids occur in streams that are warmer than criteria in

Oregon temperature standards? Does this indicate a weakness in the standards?

1. There are numerous reasons why salmonids may be present in waters that exceed the
temperature criteria in Oregon’s water guality standards:

» Physiological or genetic adaptations allow some individuals or populations to survive
exposures to high temperatures; :

« Fish observed could be transients, not members of healthy populations resident in a warm
siream reach;

o Performance could be impaired (e.g., earlier emergence, faster growth, changes in
migration timing, increased susceptibility to disease, altered response to competition and
predation), the effects of which could be cumulative and not apparent until later life
stages;

s Variation in stream temperature over the course of a day or week might allow fish to
survive unexpectedly hot conditions;

» Fish are utilizing coldwater refugia in these warm streams;

¢ Range of temperatures that fish populations can tolerate may be wider than scientists
realized when Oregon’s temperature standards were written.

2. “Salmonids have physiological and behavioral mechanisms that allow them to survive high-
temperatures, up to some maximum temperature and over a maximum duration. Therefore,
duration and magnitude of temperature extremes are relevant to sctting temperature

standards.

3. There is no evidence indicating that salmonids thrive in waters that exceed criteria in
Oregon’s temperature standards for prolonged periods of time.

4. Presence of individual fish in a stream does not necessarily indicate a population of healthy,

reproducing fish. There are relatively few data on the response of fish populations to waters
of different temperature in Oregon.

5. Temperatures affect salmonids differently at different life stages; therefore, requirements and
optimal temperature ranges vary with life history stage. Temperature regulation must satisfy
the most sensitive of these life stages.




In the fulure revision and application of temperature standards, the State of Oregon should
consider recent data on coldwater refugia. Oregon’s standard for coldwater refugia is difficult
to implement when these habitats are difficult to identify and their distributions are not
documented.

Science Question 3. How do land use activities influence stream temperatures?

L.

Stream temperatures are affected by many environmental factors including, but not limited
to, direct and indirect solar radiation, watershed elevation, aspect and topography, regional
and seasonal climate, local chmate (air temperature, vapor pressure, humidity, wind, etc.),
precipitation amounts and timing, channel dimension, streamflow (water quantity),
groundwater inputs, and riparian vegetation.

Riparian vegetation can reduce stream heating, can regulate temperatures by blocking
incoming solar radiation, and maintain channel morphology and functioning floodplains.
Riparian vegetation has direct and indirect effects on stream temperatures,

Human activities can affect stream temperature by modifying channel morphology,
streamflow, surface/subsurface water interactions, and riparian vegetation.

Science Question 4. Is the temperature model used by the State of Oregon based on sound
scientific principles? How can temperature models be used effectively in water quality actions
under the Clean Water Act?

1.

Heat Source, the temperature model used by the State of Oregon, is scientifically sound. The
direct and indirect influences of climate, topography, elevation, riparian vegetation, channel
morphology, hydrology, and point sources are accounted for in Heat Source, which can
predict patterns of stream temperature at river network scales. ‘
Further sensitivity analyses should be conducted on the current version of Heat Source (7.0)
to evaluate the performance of this version of the model. In addition, the model should be
compared with the output from several major stream temperature models to assess the
performance of Heat Source. Other approaches to evaluating the consistency of model output
with observed stream temperatures should be conducted by DEQ.

Temperature models, such as Heat Source, should not be used to set basin-specific
temperature standards, but can be used to develop basin-specific total maximum daily loads
for heat.

Oregon’s TMDL process (public process, analysis of sources of elevated stream temperature,
and Water Quality Management Plans) is conducted at the basin scale, which is consistent
with a landscape approach. Therefore, the IMST concludes that the State’s application of the
TMDL process and Water Quality Management Plans is appropriate for implementation of
the water temperature standards at a landscape scale.

Science Question 5. What are the benefits of alternative watershed and stream evaluation
methods to 1) identify appropriate actions or 2) effectively involve the public?

1.

When restoring aquatic and riparian conditions, including stream temperature regimes, each
watershed and stream reach is unique (based on soil, climate, topography, etc.). Accounting
for these site-specific differences can greatly benefit restoration programs,

Site-specific assessment techniques are a means to evaluate the unigue characteristics of a
site relevant to restoration. '



Many site-specific assessment techniques arc dependent on understanding the expected
vegetation and hydrology at a site. To determine expected conditions, scientists and
managers often turn to local reference sites with minimal human impacts. When these
reference sites are not available, conditions can be defined by groups of regional experts.
We are currently limited to case studies to determine the effects of channel restoration on
temperature regimes. However, based on the well-documented relationship between nparian
and channel degradation and elevated stream temperature, IMST concludes that restoring
stream and riparian characteristics will often improve stream temperature.

Where water temperature limit salmonid recovery, restoration activities or changes in land
uses that lead to reestablishing natural flow regimes, erosion rates, and riparian plant
communities should be promoted.

Oregon Plan monitoring presents the opportunity to examine the effects of channel
restoration on temperature regimes. Individual restoration projects could provide replication
in studies evaluating the effectiveness of restoration practices on restoring stream
temperature regimes.

Given the long time frame and large spatial extent necessary for restoring stream temperature
regimes, participation of landowners, community groups, and state & federal partners is
essential to minimize the non-point sources of elevated stream temperature across the
landscape.

IMST agrees with NRC (2002) that confidence in the application of Proper Functioning
Condition would be strengthened if the approach was validated.




IMST Lowlands Report 2002-1 (http://oregonstate.edu/fsl/imst/technicalreports.html)
Selected Science Questions and IMST Conclusions

Question 2. How have conditions in western Oregon lowlands changed from conditions prior to
EuroAmerican settlement?

The quality and quantity of native salmonid habitat in lowland rivers, streams, and estuaries has been
significantly reduced since EuroAmerican settlement. Recovery of wild salmonids requires habitat
that is functional across the landscape. For example, management of lowland riparian zones in
conjunction with those on adjacent uplands is needed to maintain the dynamics of riparian structure
and function across the landscape. Other areas that need to be addressed both within and beyond the
boundaries of the western Oregon lowlands include roads and sediment, large wood, fish passage,
pesticides, and nutrient inputs to streams. We conclude that management practices must be
considered on a large spatial scale, among agencies, and across different land uses.

Riparian vegetation provides many important ecological funciions to aquatic systems: habitat
diversity, organic matter inputs, large wood input, regulation of channel morphology and
streamflow, hydrologic connectivity, temperature mediation, sediment interception, and nutrient

uptake.

Lowland ecosystems of western Oregon have been greatly altered during the past 150 years by
human disturbances resulting from a variety of land uses. The basic processes by which water and
sediment move from uplands — via streams, rivers, and estuaries — to the ocean have been highly

altered. '

Question 4. What is the scientific evidence for the importance of vegetation within riparian areas in
enhancing ecological processes and functions critical to salmonid recovery in western Oregon

lowland ecosystems?

Protection of intact, functional aquatic habitats should be the first priority for salmonid recovery
efforts. Many land use practices in lowlands can be changed to halt and reverse the degradation of
streams, floodplains, and salmonid habitat. Restoration of structure and function of lowland systems
—including the geomorphic, hydrologic, and biological processes that create and maintain salmonid
habitat — can have beneficial effects on salmonids and on lowland ecosystems in general. Because
vegetation and large wood within riparian areas contribute important hydrologic and biologic
functions to lowland rivers and estuaries, they should receive protection and be restored toward their
historic level of function within river networks.

Question 5. What general actions are needed in the western Oregon lowlands to facilitate recovery
of salmonid populations?

Addressing salmonid recovery in western Oregon lowlands presents tremendous challenges for a
number of reasons, including high human population density, diverse land ownership, and
significant reduction in salmonid habitat quality. Creative thinking is needed to move forward in the
face of these challenges. In particular, solutions that will work across boundaries of land ownership,
agencies, and ecosystems are needed.
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The Importance of Wood in
Headwater Streams of the Oregon
Coast Range

sites for hilislope-derived sediment.

Coopetative Forest
Ecosystem Research

Debris flows in steep,
headwater streams often
convey sediment and wood to
downstream reaches, leav-
ing behind a channel that has
been scoured to bedrock.
The erosion of a channel to
bedrock provides a unigue
opportunity to measure the :
rate at which wood and sedi- .
ment accurnulate, and to gain
insight into the processes that refill a channel and rebuild channel structure. As part of the
Cooperative Forest Ecosystem Research (CFER) program. USGS scientists Christine May
and Robert Gresswell exantined the processes and rates of sediment and wood replenish-
ment to headwater streams in the Oregon Coast Range. Their objectives were to: (1) quan-
tify the rate of wood and sediment accumulation in low-order streams that were prone to
erosion by debris flows; (2) identify the mechanisms for sediment storage in these steep,
low-order channels; and (3) assess the potential of low-order streams to serve as sforage

In the Oregon Coast Range, debris flows are one of the dominant sediment transport processes in headwater catchments.
These episodic disturbances have the potential to scour sediment and wood that have been stored in small streams for decades
to centuries and deliver this material downstream to larger rivers. Because the quality of downstream habitats is determined, in
part, by how often such disturbances occur and how much material is delivered downstream, it is important to understand the
dynamics of sediment and wood accumulation in headwater streams during the interval between debris flows. To gain a better
understanding of the role of headwater streams in routing wood and sediment throughout the siream network, May and

Gresswell used dendrochronology to estimate the time since the previous debris
flow in two unlogged, third-order basins, Skate and Bear creeks, in the central
Oregon Coast Range (Figure 1). Within these two basins they examined sediment
and wood accumulation in 13 tributaries that ranged from 4 to 144 years post '
disturbance. All wood in contact with the channel or valley floor with an average
diameter >20 ¢m and length >2 m was measured. The volume of sediment in the
channel network was also measured, including the proportion of sediment that
was directly stored behind wood and boulders.

~ Although a high degree of variability of in-stream wood abundance was
observed, the volume of wood was found io be strongly correlated with the time
since the previous debris How (Figure 2). Sediment accumulation rates had less
variation; however, the sediment volume increased out of proportion to time.
Lower accumulation rates were observed immediately following a debris flow,
whereas higher accumulation rates were observed as the time since the previous
debris low increased {Figure 3). May and Gresswel interpreted this pattern as

U.S. Department of the Interior
U.8. Geological Survey
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an increased ability of the channel
te store sediment over time. After a
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Figure 1, Site map of Skate and Bear creeks, Siuslaw River drainage in the
central Oregon Coasi Range. Dark solid lines represent channely investigated
Jor wood and sediment storage, Dashed [ines represent tributaries impacted
by timber harvest and not investigated. Thin solid line (5T2) is only

tribirtary with no evidence of delivering debris flows to the mainstem. Solid
circles represent sample sites for the dendrochronelogy-based fire history
reconsiruction, Contour interval = 10m,

as wood begins to accumuolate in the channe. the
sapacity of the channel to store sediment increas-
es and a series of positive fecdbacks are initated.
Sediment that accumulates behind wood in the
channel increases the streambed ronghness.
decreuses the local slope of the channel, and fur-
ther reduces the capacity for sediment transport.
On average, 73% of the sediment in these steep,
debris tlow prone channels is stored directly
behind wood. Because headwater streams occupy
the majority of the channel length, they have the
potential to store large velumes of hillslope-
derived sediment. In an intensive investigation of
Skate Creek, May and Gresswel] found that 72%
of sediment in the entire drainage network was
stored in debris fow prone tributaries.

Based on their observations, the research-
ers created a conceptual diagram that depicts the
changes in channel morphology that occur in
headwater streams following a debris flow (Fig-
ure 4}, Immediatety following the disturbance. the
channel is predominantly bedrock, with almost
sediment or wood in storage. During the follow-
ing 50 years. small discrete patches of sediment
are stored behind individual logs, but the channef
remains predominantly bedrock. One hundred

years after the debris flow almost half of the channel length is still exposed bedrock. By 144 years, the maximum age of chan-
nels investigated by May and Gresswell, discrete patches of sediment had coalesced to form larger, more contiguious patches.
These changes in channel morphology are largely attributable to wood accumutation, which provides the cornerstone for sedi-

ment storage in channels that would otherwise remain in a bedrock state.
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Figure 4. Conceptual itfustrarion of the changes in channel morphology in steep headwater sireams, based on the time since the
previous debris flow.

With an adequate supply of in-stream wood, small streams have the potential to store large volumes of sediment in the inter-
val between debris flows and can function as one of the dominant storage reservoirs for sediment in mountainous terrain. May
and Gresswell warn that if these low-order streams are depleted of present or future sources
of wood, the sediment storage capacity of the basin may be drastically reduced. Without the
input of wood. channels that have been scoured to bedrock by a debris flow may persist in a
bedrock state for a greater length of time. Because there is no sediment storage in bedrock
channels, these channels become an effective conveyor of sediment delivered from the adja-
cent hillslopes. This continual sediment transport would represent a major shift in processes.
with headwater streams becoming a chronic source of sediment to downstream areas instead
of an episodic source.

In 2 companion study, May and Gresswell (2003b) investigated the processes associated
with wood recruitment to channels of different size and topographic position. They found
that landslides contributed the majority of wood to small headwater streams. In contrast,
larger channels received the majority of wood from wind throw in the adjacent forest stands.
Consequently. small headwater streams reccived wood from farther upslope than larger
streams that flowed through alluvial valleys. This information may be useful for developing
forest management strategies that afim to protect the sources of wood to streams.




Research Highlights

« Wood and sediment accumulation rates in the channel were strongly correlated with the time since the previous debris

flow.

» Large wood was the focal point for sediment accumulation because it provided a physical obstruction to sediment
transport.

« Sediment that was stored behind wood in the channel increased the streambed roughness, decreased the local slope of
the channel, and further reduced the capacity for sediment transport.

« With an adequate supply of wood, small streams have potential to store large volumes of sediment and can function as
one of the dominant storage reservoirs for sediment in mountainous terrain.

This fact sheet is one in a series of information products developed by the Cooperative Forest Ecosystgm Research (CFER) program on the
production and function of large wood int the riparian zone. Funding for this research was provided to the CFER program by the Bureau of Land
Management, USGS Forest and Rangeland Ecosystem Science Center, the Oregon Department of Forestry, and Oregon Siate University.

Scientists who Contributed to this Fact Sheet

Christine May received her doctoral degree from Oregon State University in December of 2001, Currently she is post-
doctoral researcher in the Department of Earth and Planetary Sciences at the University of California, Berkeley.

Robert E. Gresswell is an aquatic ecologist with the USGS Forest and Rangeland Ecosystem Science Center and a scientist
on the CFER research team.
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Fish and Aquatic Ecosystems of the Oregon Coast Range

Gordon H. Reeves, Kelly M. Burnett, and Stanley V. Gregory

Introduction

As in other parts of the Pacific Northwest (PNW),

(Stouder et al. 1997), fish are important elements of

human cultural, social, and economic systems and
of natural ecosystems of the Oregon Coast Range.
Many species provide sources of income, recreation,
and food as well as having cultural significance to a
variety of people {Schoonmaker and von Hagen
1996). Several species are integral components of
aquatic and terrestrial ecosystems. Some, par-
ticularly the anadromous salmonids, are considered
indicators of environmental conditions in marine
and freshwater ecosystems. Certain anadromous
species also may be food sources for a large suite of
aquatic and terrestrial vertebrates and invertebrates
{Cederholm et al. 1989; Willson and Halupka 1995;
Bilby et al. 1996), as well as nutrient sources for
riparian vegetation (Bilby et al. 1996).

This chapter will review the general ecology and
biology of fishes in Coast Range streams and rivers,
examine patterns of distribution and abundance,
and discuss impacts of land management activities
on fish and their habitats. We then consider
restoration and future management directions for
these populations and their freshwater ecosystems.

The Fish Fauna
of the Oregon Coast Range

Streams in the Coast Range have only a fraction of
the fish species that are found in similar-sized
streams elsewhere. This pattern is similar to that
seen in other parts of the PNW and western United
States, which have about half as many fish families

68

and one quarter of the fish species found in the
eastern United States (Smith 1981; Minckley et al.
1986). Primary reasons for the low number of fish
species in the Coast Range are relatively recent
tectonic activity, the inability of species to move
across the Continental Divide, and lack of direct
faunal connections with other continents.

The primary types of fishes found in Coast Range
streams and lakes are lampreys (Petromyzontidae),
salmon and trout (Salmonidae), minnows
(Cyprinidae), and sculpins (Cottidae). Suckers
{Catostomidae) and sticklebacks (Gasterosteidae)
occur in a number of river systems, but they are not
as widely distributed as those fish mentioned above.
Fish occupy the full range of habitats available in

.Coast Range river systems; however, not ali fish are

found in all parts of the stream network. Com-
munity composition varies depending on location
in the stream network (Reeves et at. 1998).
Although the number of species is low, there is a
wide variation in phenotypic (physical attributes),
genetic, and life-history features within and among
populations of many fish in the Coast Range. Species
or populations can exhibit multiple life-history
patterns. Reimers (1973) identified five distinct life-
history variations within a population of ocean-type
chinook salmon (Oncorhynchts ishawytscha) in Sixes
River; ocean-type juveniles rear in streams and
estuaries for a relatively short period before entering
the ocean. Individuals spend from one month, to
five to six months, to one year in freshwater before
moving to the estuary, where residence time also is
variable. Cutthroat trout (O. clarkii) may have




Fish and Aguatic Ecosystems of the Oregon Coast Range 69

resident forms, which spend their entire life in
freshwater, and anadromous forms, which make
repeated trips to large rivers or to the marine
environment. Resident forms often reside above
migration barriers and are reproductively isolated
from anadromous forms. However, in some
situations resident populations may produce
anadromous individuals (Griswold 1996). Non-
salmonids, such as the Pacific lamprey (Lampetra
tridentata), also have wide variation in life histories.
Individuals may spend two to more than five years
in freshwater before moving to the ocean (van de
Wetering 1998).

Fish populations in coastal Oregon streams may
also exhibit variation among populations. Nicholas
and Hankin (1988) documented the variation in size
and age of return to freshwater and in fecundity
among coastal Oregon chinook populations. T. H.
Williams {personal communication) found large
genetic and morphological variation among
populations of coastal cutthroat trout populations
in Oregon. Locally variable populations have also
been reported for speckled dace (Rhinichthys osculus;
Zirges 1973), longnose dace (R. cafaractoe; Bisson and
Reimers 1977), and sculpins (Cottus spp.; Bond 1963)
in coastal Oregon streams. This diversity within and
among populations is a response to varying
environmental conditions (Healey and Prince 1995)
and likely has genetic and environmental compo-
nents. Such variation within and among populations
is aiso common in other parts of the PNW (Snyder
and Dingle 1989; Swain and Hoitby 1989) but does

not appear to be as extensive in other parts of the
United States (Smith 1981; Mahon 1984).

Anadromous fish are the dominant component
of the fish fauna in the streams and rivers of the
Coast Range, particularly coastal systems. These are
fish thatbegin life in freshwater, move to the marine
environment to grow and mature, and then return
to freshwater to reproduce. Native species with
anadromous iife histories inchude lampreys, Pacific
salmon and trout (Oncorhiynchus spp.), and candle
fish (Thaleichthys pacificus). Introduced anadromous
species include striped bass (Morone saxatalis} and
American shad (Alosa sapidissima).

The predominance of anadromous life histories
in this region is likeiy attributable to two factors.
Gross and others (1988) argued that in areas where
freshwater productivity is less than marine product-
ivity, such as along the Oregon coast, anadromous
life histories predominate. Oregon is in the transition
zone between changes in relative productivity of the
marine and freshwater environment. Moving to the
more productive marine environment allows
individuals to grow to a larger size sooner than if
they had remained in freshwater. Larger fish have a
greater chance of reproducing successfully and can
produce more offspring than smaller individuals.

Pacific salmon and trout (Oncorfiynchus spp.) are
the best known of the anadromous fishes in Coast
Range rivers and streams {Table 4-1). Their general
life cycle is shown in Figure 4-1 {in color section
following page 84). All Pacific salmon and trout
begin life as eggs deposited in the freshwater gravel.

Table 4-1. Life history characteristics of Pacific salmon and trout (Oncorhynchus spp.) found in coastal

QOregon.
Common name/species Other names Anadromous Resident/non- Years in fresh  Years in salt  Repeat
anadromous waler water spawners
Pink salmon/O. gorbuscha Humpback salmen X 0 2 No
Chum salmon/O. keta Dog salmon X 0 2-4 No
{but 1-3 mo. estuary)
Coho salmor/O., kisutch  Silver salmon X X 1 2 No
Chinook salmon/ King salmon X X <1 2-5 No
O. tshawyitscha Tyee saimon (“ocean type”)
Spring salmon 1-2
Blackmouth (“freshwater type”)
Steelhead/O. mykiss Rainbow trout X X 1-3 2-3 Yes
Sea-run cutthroat trout Harvest trout X X 2-3 <t-2 Yes
O. clarki Blueback
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Figure 4-2. Location of Oregon relative to ocean
transition zone between northern cool, nutrient-rich
cusrrents and southern warm, nufrient-poor currents

Alevins are the developing embryos. Upon emer-
gence from the gravel, the small fish are known as
fry or fingerlings. These fish are identified as “0+"
individuals. Juveniles are older fry. Juveniles that
have spent a winter in freshwater are identified as
“1+” individuals. Smoits are individuals in the
process of transitioning from freshwater to the
ocean. This entails changes in such things as
behavior (from defending territories to swinming
in schools), body color (from various colors to
silvery), and kidney operation (from retaining salt
to excreting salt).

Each species has a unique life history (Table 4-1).
Some, like pink (O. gorbuscha) and chum (O. keta)
salmon, spend very little time in freshwater before
moving to the ocean. In contrast, cutthroat trout and
steelhead (O. mykiss) may spend two years or more
in freshwater before migrating to the ocean. Time
spent in the ocean also varies among species. Some,
like pink salmon, spend a fixed amount of time (two
years) in the ocean before returning to freshwater;
for others, like chinook salmon, the time is quite
variable (two to six years).

 Ocean conditions for anadromous salmonids in
Oregon are variable. Oregon is at the oceanic
boundary between cool, nutrient-rich currents and
warm, nutrient-poor currents (Figure 4-2) and

(Fulton and LaBrasseur 1985). (Reprinted by
permission from Washington Sea Grant Program,
University of Washington )

productivity of the ocean off the Oregon coast
depends on the location of these currents. During
productive years, which are generally associated
with a weak winter Aleutian low-pressure system
(Hare et al. 1999), nutrient-rich currents move south
towards the Oregon coast. Conversely, nutrient-rich
currents move north, away from the Oregon coast,
during a strong winter Aleutian low-pressure
system and ocean productivity declines. This
pattern generally occurs on a 20- fo 30-year cycle
(Mantua et al. 1997). The last productive period off
the Oregon coast was from 1947 to 1976 (Miller et
al. 1994); less productive conditions had occurred
from 1925 to 1946 and have been prevalent since
1976. Survival rates of wild and hatchery pop-
ulations of coho salmon (O. kisutch) are similar
during more favorable conditions (Nickelson 1986;
Coronado and Hilborn 1998). However, survival
rates of wild populations are two to four times
greater than hatchery stocks during times of poor
ocean conditions (Nickelson 1986).

Estuaries are sites of early marine growth tor
anadromous salmonids, an important determinant
of ocean survival (Pearcy 1992). They may be
particularly important during times of low ocean
productivity. However, there are few well-
developed estuaries along the Oregon coast. The
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combination of sparse near-shore habitats and
variable ocean conditions makes freshwater habitat
more crucial for the survival and persistence of
anadromous salmonid populations in Oregon than
in more northerly areas.

Distribution of Fish in
Coast Range Rivers and Streams

Organization of rivers and stream systems

River and stream systems consist of distinct spatial
units that are organized hierarchically (Frissell et
al. 1986). The units of organization dealt with in this
chapter (from finest to coarsest spatial scale) are the
habitat unit, the reach, and the watershed. The two
primary types of habitat units are riffles and pools.
Riffles, at base flow, are fast water units that are
shallow and have a steep water-surface gradient.
In contrast, pools are deeper and generally have a
gentle surface slope with slow flow (O'Neil and
Abrahams 1987). These units can be further
classified into several types (Hawkins et al. 1993),
which can be useful in some situations. They range
in size from a few yards to 200 or more yards.

Habitat units may not always have clear physical
boundaries, but they are distinct ecologically. Fish
inhabiting them differ markedly in taxonomic
composition and morphological, physiological, and
behavioral traits. For example, pool dwellers, such
as cutthroat trout and coho and chinook salmon, are
often found in aggregations and are more active
swimmers with more slender bodies and smaller
paired fins (Figure 4-3a).

Fish that inhabit riffles, such as dace, are bottom-
oriented fish, often possessing large pectoral fins to
help maintain position (Figure 4-3b). Some, such as
sculpins (Figure 4-3c), lack an air bladder or can
adjust the air in the swim bladder to reduce
buoyancy. Riffle dwellers are solitary or part of
small, loose-knit groups,

Areach is an integrated series of habitat units that
share a common landform pattern (Grant et al. 1990;
Montgomery and Buffington 1997). Reaches are
influenced by variation in channel slope, local side
slopes, valley floor width, and riparian vegetation
{Frissell et al. 1986). Gregory and others (1989)
classified reaches as constrained (active channel to
valley floor width ratio < 2; Figure 4-4a) and
unconstrained (active channel to valley floor width
ratio > 2; Figure 4-4b). Reaches vary in length from

e P .-.‘.
=

Figure 4-3. Fishes commoniy found in coastal Oregon
headwater streams: (a) cutthroat trout; (b) speckled
dace; and {c) riffle scuipin (Reeves et al. 1998).

Unconstrained

Figure 4-4. Reach types found in streams in the
Oregon Coast Range: (a} constrained and (b)
unconstrained (Reeves et al. 1998).

(Figures 4-3 and 4-4 reprinted from G. H. Reeves,
P.A. Bisson, and .M. Dambacher. 1998. Fish
communities, pp. 200-234 in River Ecology and
Management: Lessons from the Pacific Coastal
Ecoregion, R.J. Naiman and R.E. Bilby, eds. Springer-
Verlag, New York, By permission of the publisher)
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10? to 10° yards. A watershed contains a collection
of reaches and the surrounding upslope areas to the
drainage divide. The physical and biological
characteristics of the watershed are determined to
a large extent by the aggregate features of the
reaches within it.

Sizes of watersheds can vary widely. For pur-
poses of this chapter, we define watersheds as either
being 4th or 5th order (Strahler 1957), or 6th or 7th

field hydrologic units (HU). The size of watersheds, -

as used in this chapter, averages 4,500 to 5,000 acres.
Understanding and explaining patterns of fish
distribution and abundance and the factors
influencing them are difficult, in partbecause of the
hierarchical organization of streams and rivers. The
pattern at a given level is influenced by factors at
that level as well as factors at higher and lower
organizational levels. For example, the assemblage
of fishes in a reach varies with reach type. Abun-
dance and distribution of fish within the reach are
determined, in part, by these types, the condition
of the habitat units, the position of the reach in the
watershed, and the watershed condition.

Watersheds

Fish can be found throughout a watershed, and the
structure and composition of the species assemblage
change with location in the network (Figure 4-5 in
color section following page 84). Generally, the
number of fish species increases from the head-
waters to lower portions of river systems in the
Coast Range. As one moves downstream, some
species are lost from the assemblage, while others
are added; the latter process generally exceeds the
former, resulting an overall increase in the number
of species present. Reeves and others (1998) found
a significant increase in the number of species
moving from headwaters downstream in a northern
and a southern coastal Oregon river system. This
pattern has been observed in other parts of the PNW
{(Liet al. 1987) and the United States (Sheldon 1968;
Horowitz 1978; Boschung 1987; Schlosser 1987).
Few fish species, primarily trout, sculpins, and
dace, are present in headwater streams in the Coast
Range. The trout are generally cutthroat and may
include resident and anadromous forms. Resident
fish do not move to the marine environment and
often reside above migratory barriers. Such
populations are generally small but nonetheless are
ecologically important. Resident populations canin

some circumstances produce offspring that can
become anadromous, and some may confain very
unique genetic information (Griswold 1996).

Reeves and others (1998) argued that physical
conditions and not biological processes may be more
important in determining the structure and
composition of headwater assemblages in the PNW.
Schlosser (1987) suggested that competition is
generally the dominant process influencing the
diversity of fishes in headwater streams. He
reasoned that physical conditions are less influential
because of the relatively low diversity of habitat
types and environmental conditions in headwater
streams. However, headwater streams, including
those in the Coast Range, are very dynamic over
multiple time scales. During the course of a year,
stream flow fluctuates dramatically. Over longer
periods {decades to centuries), stream channels may
alter between bedrock following a debris torrent to
large accumulations of sediment and wood. Also,
the diversity of habitats (number of types) is
relatively low. As a result of these variable
conditions, the species pool is somewhat iimited in
these streams.

Many headwater streams may not contain fish,
but they are important ecologically nonetheless. Fish
may be precluded from these parts of the network
because of geological barriers, such as waterfalls,
or because they are too steep (> 10 percent slope).
These streams, however, can be important habitats
for several amphibians. [Headwater streams also are
sites where materials such as leaves and twigs,
which form the food base for a myriad of aquatic
insects, are stored behind pieces of large wood or
large rocks and boulders. These materials and
insects can be carried downstream to areas inhabited
by fish, where they enter into the food chain.

Headwater streams are influenced by riparian
and upslope vegetation (Naiman et al. 1992). These
streams generally have relatively narrow riparian
zones and they are strongly influenced by nearby
upslope vegetation and surrounding topography.
Headwater streams are generally in constrained
reaches so the surrounding vegetation hillslopes
shade the stream. Therefore, a relatively narrow
riparian zone may effectively maintain water
temperatures,

The reduction of light reaching headwater
channels as a result of surrounding vegetation and
steep canyon walls limits primary production, and
production of fish is limjted by this combination of
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Fish community diversity and productivity of
lower trophic levels are positively correlated at the
reach scale. Trophic production is composed of
primary production and secondary production.
Primary production is the production of biomass
by plants, which in Coast Range streams are algae
and diatoms. Secondary production is production
of biomass by organisms that feed on plants and
other food sources. Secondary production in mid-
order streams is supported by organic material
produced in the channel, termed autochthonous,
and organic matter derived either from the sur-
rounding riparian zone and forest or from upstream
areas, termed allochthonous (Vannote et al. 1980).
Autochthonous production is primarily from algae,
diatoms, and other plants that occur in the stream.
These materials are eaten by aquatic insects, which
in turn are eaten by fish. Allochthonous production
is derived from materials such as leaves and needles
that are colonized by fungi and bacteria. The bacteria
and fungi in turn are eaten by aquatic insects that
are eaten by fish.

Primary and secondary production are generally
greater in unconstrained reaches than in constrained
reaches. Unconstrained reaches are open and receive
more light than constrained reaches, thus primary
preduction is greater (Zucker 1993). The low
gradient and wide floodplains of unconstrained
reaches also result in the deposition and storage of
allochthonous materials (Lamberti et al. 1989). The
combination of high primary production and large
amounts of allochthonous materials results in
greater densities of aquatic insects and other
organisms that are impaortant food resources for fish
(Zucker 1993).

Unconstrained reaches are also areas of greater
hyporheic zone exchange (subsurface exchange of
water between the floodplain and the stream
channel) (Grimm and Fisher 1984; Triska et al. 1989;
Edwards 1998). Hyporheic zones provide sites for
storing and processing nutrients, insect production,
and cool water, which contribute to the productivity
of unconstrained reaches.

The presence of spawning anadromous fish can
also contribute to the productivity of unconstrained
reaches. Spawning, particularly by salmon, is
generally greater in unconstrained reaches than
constrained reaches (Frissell 1992), Juvenile
salmenids and other fish may feed on eggs that drift
in the water cotumn during spawning activities.
Eggs are nutrient rich and provide large amounts

of energy. When salmon die after spawning, the
carcasses are both colonized by fungi and bacteria
and eaten directly by aquatic insects and fish (Bilby
et al. 1996; Wipfliet al. 1999). Carcasses also provide
food for a suite of mammuals and birds (Cederholm
et al. 1989; Willson and Halupka 1995) and nutrients
for riparian vegetation (Bilby et al. 1996). Juvenile
salmonids in streams with larger returning adult
runs grow faster than do juveniles in streams with
smaller runs (Bilby et al. 1998).

Unconstrained reaches are particularly suscep-
tible to impacts from iand management activities.
These reaches are natural deposition zones because
of their low gradient and wide vailey. Accelerated
erosion from activities such as timber harvest and
road building in areas above unconstrained reaches
can aggrade channels in these reaches, which can
fill in, causing a reduction in complexity or loss of a
pool. Roads and improperly constructed culverts
located in valley bottoms reduce connectivity
between channels and their floodplains. The
consequence is the reduction or elimination of access
to areas of habitat that may be particularly important
during high flows.

Constrained reaches are sources of cool water for
unconstrained reaches. Cooler water from upstream
constrained reaches helps maintain water tem-
peratures in unconstrained reaches in the range
favorable to fish and other organisms. Increases in
the temperature of water entering unconstrained
reaches can affect the biota and have significant
impacts on watershed productivity.

Constrained reaches provide several other
important ecological functions. They are the
transport portion of the stream network. Large
wood in constrained reaches often forms temporary
jams that often break during high flows; the wood,
sediment, and organic material from them then
move through these reaches to unconstrained
reaches. Sediment and wood form the fundamental
materials that create and maintain habitat for fish
and other aquatic biota.

The influence of riparian zones differs with reach
type. The zone of influence is generally narrower in
constrained reaches than in unconstrained reaches.
In constrained reaches, the ecological functions
provided by riparian zones, such as sources of
wood, shade, and allochthonous materials, comes
from within the height of one site potential tree (i.e.,
the mean size of a 200-year-old tree that can be
grown at the site) from the channal (Figure 4-8). The



Fish and Aqguatic Ecosystems of the Oregon Coast Range 73

cool waters and low primary production. Creating
openings in the riparian vegetation may increase
fish production (Murphy and Hall 1980). However,
these increases may be offset by losses of production
in downstream areas because of the cumulative
effects of resulting temperature increases. Elevated
temperatures in headwater streams can lead to
higher temperatures in downstream areas, which
may reduce habitat suitability and thus fish
production.

Wood from surrounding riparian zones is
important in headwater streams. Wood creates
collection areas for sediment and organic materials,
the latter providing the energy base for the food
chain/Wood also creates pools, an important habitat
for fish in these streams. Biiby and Ward (1989)
found that relatively small pieces of wood could
serve these functions.

Headwater streams and small tributaries may
also be important sources of wood for mid-order
channels. Headwater channels are frequently
subjected to landslides and debris torrents that can
deposit wood and sediment in fish-bearing head-
water or middle-order streams. McGarry (1994)
found that 49 percent of the wood volume in fish-
bearing sections of Cummins Creek, a stream in a
small wilderness area near Yachats, Oregon, was
derived from landslides in headwater streams.
Benda (unpublished data) examined some coastal
streams following the 1996 floods and found up to
80 percent of the wood in a roadless watershed to
be derived from landslides. May (1998) reported that
landslides in managed streams may also be
important sources of wood.

Not all headwater streams have the same
potential to deliver wood to fish-bearing channels,
however. Benda and Cundy (1990} identified the
attributes of first- and second-order streams in the
central Oregon coast that have the greatest potential
for delivering desirable material to fish-bearing
streams via debris torrents (Figure 4-6 in color
section following page 84}. These channels generally
have gradients of 8 to 10 percent, depending on
stream size, and junction angles of less than 45°.
Leaving trees along potential debris-torrent routes
obviously increases the potential for delivery of
wood to higher-order, fish-bearing streamns.

The number of fish species increases in the middle
portion of the stream network (Figure 4-5). Species
commonly found here include those found in
headwaters as well as additional species that are

morphologically and behaviorally similar to them.
In coastal streams, this includes coho and chinook
salmon and steelhead, along with other species,
primarily minnows (Cyprinids) such as the red-side
shiner (Richardsonius balteatus). Valley Coast Range
streams draining to the Willamette River generally
lack anadromous salmon and trout. Resident
cutthroat trout and native minnows, such as the
northern pike minnow (Ptychocheilus oregonsis), are
found in these streams.

Reaches

One reason that the number of fish species increases
in the middle portion of the stream network is that
there are more types of reaches and habitats here
than in headwaters. In Coast Range streams
salmonid assemblages differ in composition
between the two reach types, constrained and
unconstrained (Reeves et al, 1998). Coho and
chinoek salmon and age 1+ trout are generally more
abundani in unconstrained than in constrained
reaches (Figure 4-7a in color section following page
84). Age 1+ cutthroat trout and steelhead are
numerically dominant in constrained reaches
{Figure 4-7b in color section following page 84).

Unconstrained reaches generally have higher
total numbers of fish than constrained reaches. In
upper Elk River on the southern Oregon Coast, un-
constrained reaches contain only about 15 percent
of the total available habitat but account for 30 to 50
percent of the estimated number of juvenile
anadromous salmonids (G. Reeves, unpublished
data). Similar patterns have been observed in
streams in southwestern Washington (Cupp 1989).
Densities of cutthroat and rainbow trout (. mykiss)
in unconstrained reaches were more than twice
those in constrained reaches of the McKenzie River
in Oregon (Gregory et al. 1989).

The difference in the composition of the salmonid
communities between the two reach types is
attributable to two factors. Unconstrained reaches
contain a greater diversity of habitat types than
constrained reaches (Gregory et al. 1989; Schwartz
1990). Constrained reaches are typically dominated
by fast-water habitats, such as rapids and cascades,
whereas unconstrained reaches contain a variety of
pool and riffle habitats and provide lateral refuges
in backwaters and overflow areas of floodplains
during floods. A greater variety of niches, which

support more species, is created by more habitat

types.
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Figure 4-8. Zone of influence of selected ecological
processes within riparian zones {FEMAT 1993),

role of riparian vegetation in providing shade may
be reduced in constrained reaches with steep side
walls that reduce the amount of solar radiation
reaching the channel.

The riparian zone in unconstrained reaches is
larger than in constrained reaches because it
includes the valley floor as well as immediately
adjacent side slopes. In intact unconstrained reaches,
the stream channel often consists of multiple
channels that migrate periodically across the valley
floor. As it moves, the channel will interact with,
and be influenced by, vegetation in all parts of the
valley floor as well as on the adjacent hillsides. The
extent of influence of the side-slope riparian zone ts
similar to that in constrained reaches (Figure 4-8).

Habitat units

The greater variety and production of fish in middle
portions of the stream network compared with
upper portions is due, in part, to the greater diversity
of habitat types. Habitat types in headwater streams
generally are restricted to pools, riffles, or cascades.
Middle portions of the watershed have a greater
variety of each habitat type. Units are also larger
and deeper. There are, as a result, a greater number
and variety of niches available. For example, deeper

units allow species to partition habitat vertically,
which cannot occur in shalower units. Within a
habitat unit, structural features such as the amount
of wood or boulders, substrate composition, flow
velocity, and depth influence the number and
biomass of species present (Sheldon 1968; Evans and
Noble 1979; Angermeier 1987). Different com-
binations of these factors create an array of
microhabitats.

Habitat complexity is directly related to the
number and variety of microhabitats present in a
unit, but it is difficult to explicitly quantify. it is
usually determined by the amount of structural
elements, such as wood or boulders, and the depth
of a unit, and as a result, habitat complexity is
usually expressed in relative terms.

Increased habitat complexity provides protection
from predators, alters foraging efficiency (Wilzbach
1985), and influences social interactions (Fausch and
White 1981; Glova 1986). In a Washington stream,
Lonzarich and Quinn (1995) observed a general
increase in the number of fish species and the
abundance of each with increasing complexity of
pools, measured by pool depth and amount of
wood. However, each species responded to habitat
features differently. Numbers of juvenile coho
salmon, age 1+ steelhead, and cutthroat trout were
directly correlated with pool depth. Numbers of
Coast Range sculpin (Cottus aleuticus) did not
respond to alteration of any habitat features, 12, H.
Olson (USDA Forest Service, Pacific Northwest
Research Station, Corvallis, Oregon) found that
numbers of salmonid species in a small coastal
Oregon stream increased with maximum pool
depth, pool surface area, and volume of wood.
Cederholm and others (1997) found an increase in
coho salmon smolt numbers with increased wood
levels in a Washington stream, but steelhead showed
N0 response.

The relative biomass of fish in Coast Range
streams is also influenced by habitat complexity.
More complex habitats result in more even dis-
tribution of biomass among species, Biomass of
speckled dace, reticulate sculpin (C. perplexus), riffle
sculpin (C. gulosus), and juvenile cutthroat trout
increased with increasing levels of habitat com-
plexity in a small Alsea River tributary (Fieth and
Gregory 1993). In contrast, biomass of coho salmon
showed no response ta changes in habitat com-
plexity in the summer, even though habitat
complexity may influence coho salmon density at
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other seasons {Nickelson et al. 1992a; Quinn and
Peterson 1996) and life history stages (McMahon
and Holtby 1992). Densities of fish also decreased
in southeastern Alaska streams (Dolloff 1986; Eiliott
1986) and a midwestern stream (Berkman and
Rabeni 1987) when habitat structure was reduced
by the removal of wood and increased sediment
deposition, respectively.

Stream fishes partition habitat by interactive and
selective gegregation (Nilsson 1967). In interactive
segregation, species are capable of using the same
niche, but one species is dominant and precludes
the subordinate species from preferred habitats, The
dominant species is generally more aggressive or
more efficient at exploiting a particular resource.
Therefore, the subordinate species will move into
preferred habitat only if the dominant species is
absent. Habitat use by juvenile coho salmon and age
1+ trout is influenced, in part, by interactions among
species. Juvenile coho salmon are aggressive and
preclude steelhead (Hartman 1965) and cutthroat
trout (Glova 1978) from the heads of pools, where
food resources are highest. Steelhead in turn
dominate cutthroat trout and generally preclude
them from habitats in larger stream systems (> 15
square kilometers) in British Columbia (Hartman
and Gill 1968). Similar patterns of segregation have
been observed between rainbow trout and cutthroat
trout (Nilsson and Northcote 1981) and cutthroat
trout and Dolly Varden (Salvelinus malma; Andrusak
and Northcote 1971} in lakes. Reeves and others
(1987) found that habitat use by redside shiner
(Richardsonius balteatus) and juvenile steelhead was
determined by interactive segregation. In cool water
{< 20°C), steelhead excluded shiners from riffles,
where food was most abundant, by aggressively
driving the shiners away. Shiners then formed loose
aggregations in pools in the presence of trout. When
_ steelhead were absent, shiners moved to riffles.

Selective segregation involves differential use of
available resources (Nilsson 1967). Each species uses
different habitat for other resources such as food and
occupies the same habitats whether alone or in the
presence of the other species. Differences in habitat
use arise from differences in behavior or body
morphology. For example, selective segregation
between juvenile summer steelhead and spring
chinook salmon reduced interaction for space in
Idaho streams {(Everest and Chapman 1972). The fish
use similar habitats when they are a given size, but
because chinook salmon spawn in the fall and

steelhead in the spring, chinook salmon emerge
earlier and tend to be larger than co-occurring 0+
steelhead at all times. Consequently, interactions
between juveniles for food and space are minimal.
Similar patterns of segregation were observed
between juvenile coho and chinook salmon (Lister
and Genoe 1970). Differences in life history features
or behavior, such as those described above, which
lead to selective segregation are genetically encoded
over time (Nilsson 1967).

Both types of segregation, particularly with
regard to salmon and trout, may occur in streams
in the Coast Range. Having knowledge ol huw tish
partition habitat and other resources provides
insight into how fish communities are organized
and provides a basis for evaluating proposed
management actions. For example, juvenile coho
salmon and steelhead portion habitat by interactive
segregation. The potential to increase numbers of
one species, either through natural means or
through supplementation, may be reduced if the
other species currently occupies available habitat
{Reeves et al. 1993). Conversely, if two species
segregate selectively, as coho and chinook salmon
do, the potential to increase numbers of one species
may be greater. Understanding the type of segre-
gation also provides insights in evaluating the
response of the community to environmental
alterations.

Seasonal distribution

Distribution of fish species and age classes through-
out a watershed and within habitat units varies
seasonally, particularly for anadromous salmonids,
We will illustrate seasonal changes in distribution
using the work of Sleeper (1993), who described this
pattern for the portion of the watershed used by
juvenile anadromous salmonids in Cummins Creek,
a small watershed near Yachats, Oregon. Several
other sources are used to describe seasonal changes
in habitat use by the various species and age classes.
Understanding these patterns is imporiant for
managing freshwater habitats, projecting potential
impacts of land management activities, and
developing restoration efforts.
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Spring

In the spring, age 1+ coho salmon and age 2+
steelhead (a fish that has spent two or more winters
in freshwater) are found primarily in the lower
portions of the system (Figure 4-9 in color section
following page 84). Many of these are pre-smolts,
older fish that are preparing to move to the ocean.
Larger cutthroat trout (> 20 centimeters) are most
abundant in the lowest portion of the network,
which is where these fish spend the winter. Larger,
older cutthroat trout (1+) and steelhead also will be
in the main channel during the spring (Figure 4-10
in color section following page 84). These fish are
found in pools and are generally oriented to the
bottom (Hartman 1965). Pools with the most
complexity will have higher densities of 1+
steelhead (Lonzarich and Quinn 1995). Complexity,
usually in the form of boulders and/or large wood,
reduces current velocities and provides cover
(Bisson et al. 1987). This is particularly important in
the spring because the metabolic performance of the
fish is reduced at lower water temperatures. Few
fish are found in riffles and other fast water units at
this time of year. Some age 1+ steelhead may use
these units, but the high velocities associated with
higher flow make these areas unfavorable for
growth,

Recently emerged coho salmon in Coast Range
streams are concentrated near spawning areas,
which in Cumming Creek are in the upper portions
of the watershed. The swimming abilities of recently
emerged salmonid fry are limited because of their
small size and, therefore, they use off-channel areas
and quiet areas along stream margins (Figure 4-10).
These areas provide low-velocity habitat and are
created by boulders and pieces of large wood on
and along stream margins (Moore and Gregory
1988). Small debris and detritus accumulate in these
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Figure 4-12. Spawning time of selected species of
Pacific salmon (Oncorhynchus spp.) in coastal
Oregon streams.

areas and, as a result, production of smaller
invertebrates, such as midges (Chironormnicae) and
early life stages of other aquatic invertebrates, is
high. These organisms are important food items for
smaller salmonids. Loss of these off-channel and
margin habitats will negatively impact the growth
and survival of recently emerged fish. Species of
recently emerged fish found in off-channel and
stream-margin habitats will vary over the spring.
In most coastal streams, coho and chinook salmon
fry will be the first to emerge from redds. There may
be litile overlap of these two species, however,
because they spawn in different parts of the
watersheds (Figure 4-11 in color section following
page 84} and at different times (Figure 4-12).
Recently emerged steelhead will be found in these
same habitats but later in the spring or in early
summer because steelhead spawn after the salmon.

Summer

In early summer, the relative distribution pattern
varies with species and age-classes. Coho that
emerged this year are in the middle and parts of the
upper portions of the system (Figure 413 in color
section following page 84}); recently emerged
steelhead are more evenly distributed throughow
the watershed. These differences are attributable, in
part, to differences in spawning habitats. Coha
salmon spawn in lower-gradient areas of the stream
systern, reaches 5 to 7 (these reaches are based in
distance from mouth, not geomorphic settings).
Steethead spawn in a wider range of gradients and
as a result spawn over a wider area. Numbers of
larger cutthroat trout are also proportionately higher
around coho spawning areas because they are likely
preying on recently emerged coho salmon and
steelhead. Both age-classes of steelhead are
relatively evenly distributed throughout the
watershed. There are no pre-smolts because these
fish have migrated to salt water by this time. As
suminer flows decrease in Coast Range streams, so
does the amount of off-channel habitat. Recently
emerged steelhead use available off-channei habitat
as well as stream margins (Figure 4-14 in color
section following page 84).

Fish in backwater habitats can grow relatively
rapidly at this time because of the farge number of
invertebrates present (Moore and Giregors 195510 Ax
age U+ steelhead grow, they shift to riffles in the main
channels (Figure 4-15 in color section foilowing page
84). Here food availability is high, consisting
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primarily of aquatic insects drifting in the current.
However, the energetic cost to obtain food is also
high because of the increased water velocities. Thus,
fish hold in lower-velocity pockets, which are
formed by larger substrates or wood in fast water
units, and dart into the water column to capiure
drifting invertebrate prey. This strategy minimizes
energy expenditure and maximizes growth po-
tential. Age 0+ steelhead are territorial at this time.

Territory size is dependent on habitat complexity
and food availability (Chapman 1966; Dill et al. 1981;
Scrivener and Anderson 1982); the more complex
the habitat and the greater the amount of food, the
smaller the territories will be, and the greater the
number of fish that can occupy a given area.

Coho salmon in coastal streams move from
backwaters and stream margins into pools in
summer (Figure 4-15). They tend to occupy the
upper portions of the water column in the upstream
portion of the pool (Hartman 1965), where they feed
on a combination of aquatic and terrestrial insects
(Chapman 1965). Coho salmen form dominance
hierarchies within the pool (Mundie 1969). In this
social system, the largest fish dominates all other
individuals, the second-largest dominates all
individuals except the largest, etc. Interactions
among individuals are either through direct contact
or through rather elaborate behavioral displays
(Hartman 1965). The large, colorful fins of coho
salmon are used extensively in these displays.
Habitat complexity and food availability determine
the strength of the hierarchy and the number of fish
that a habitat unit can hold. The more complex the
habitat and the greater the amount of food, the fewer
interactions there will be among individuals, Older
{2 1+) cutthroat trout and steelhead occupy the
bottom of pools (Hartman 1965). Partitioning the
habitat this way minimizes interactions with coho
salmon, Lonzarich and Quinn {1995) found that
trout numbers were directly related to the depth of
pools.

Fall
The distribution patierns of fish shift downstream
in early fall (Figure 4-16 in color section following
page 84), primarily as a result of declining flows,
which reduce available habitat, particularly in the
upper portions of the watershed. Elevated water
temperatures in Coast Range streams also may
reduce habitat availability and suitability at this
time. Fish may concentrate in areas of cool water,

frequently in pools at or near cool-water tributaries.
This situation is especially true for streams in the
eastern part of the Coast Range. Habitat use will
generally be similar to that seen in the summer. The
primary difference is that larger 0+ steelhead will
move from riffles into pools and occupy habitats
similar to age 1+ steelhead (Hartman 1965; Figure
4-17 in color section following page 84). Pools,
especially deeper ones, are more abundant in lower
reaches. Additionally, channels in lower parts of the
network may have less variable streamflows than
those in upper areas, potentially providing better
overwintering conditions.

Winter

Because of difficult working conditions, such ashigh
water and turbidity, little research has been done in
Coast Range streams at this time of year. As a result,
little is known about the winter distribution of
juvenile anadromous salmonids in the Coast Range.
We believe that the winter distribution is probably
similar to those observed in late fall and early spring.
Fish, especially older age-classes, are in the middle
to lower portions of the watershed. Nickelson and
others (1992a)} found the highest densities of coho
salmon in off-channel habitats, which suggests that
areas of the watershed with wide floodplains are
probably the most heavily used in winter. The
stream network, and with it the amount of habitat,
expands with the onset of winter in Coast Range
streams.

Small streams that are dry during other times of
the year begin to flow. Intermittent valley-bottom
streams that have water in them may provide

_overwintering habitat for juvenile salmonids.

Studies in the Rogue River in southern Oregon
(Everest 1977) and in northern California (Kralick
and Sowerwine 1977) found that juvenile cutthroat
trout and steelhead moved into small, low-gradient,
intermittent streamns when flows increased in late
fall and early winter and remained there until flows
dropped in the spring.

Juvenile salmonids also move from main
channels to off-channel habitats in the winter
(Tschaplinski and Hartman 1983; Nickelson et al.
1992a). Winter off-channel habitais include alcoves
and side-channels, which may only be present
during high flows, as well as permanent floodplain
habitats, such as beaver ponds, which become
connected to the main channel at high flows.
Peterson (1982) found that juvenile coho salmon
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Figure 4-18. Estimated annual production and mean
weight of young-of-the-year in the East Fork of the
North Fork of the Mad River, California (Reeves
1978).

migrated as much as 20 miles before moving into
off-channel ponds in a coastal Washington stream
with the onset of high flows.

Direct loss or isolation of these habitats can reduce
overwinter survival and production of salmonids
(Tschaplinski and Hartman 1983). Fish that remain
in the main channel in the winter concentrate in
pools. Rodgers (1986} found coho salmon in
Knowles Creek, a tributary of the Siuslaw River, in
pools formed by debris-torrent deposits in the
mainstem. Highest numbers were in deep pools
with large amounts of wood. Such pools were
formed at tributary junctions with small sireams that
had recently experienced debris torrents. Deep pools
with large wood provide refugia for fish during high
flows (McMahon and Hartman 1989; Harvey and
Nakamoto 1998). Steelhead numbers are also greater
in pools than riffles in winter (Grunbaum 1996).

In contrast to areas with harsh winters, winter
may be a period of growth for fish in coastal Oregon
streams. Water temperatures are mild, generally
greater than 10°C for extended periods. Large
amounts of organic materials that form the base of
the food web, such as leaves and needles, are present
in the channel. Carcasses of adults may also be
present. These materials tend to accumulate in
backwaters and behind concentrations of large
wood (Moore and Gregory 1988) and provide food
for invertebrates, which are in furn eaten by fish.
Grunbaum {1996) found that age 1+ steelhead in
coastal streams were active during the day in the

winter and appeared to be feeding actively. Reeves
(1978) found that more than 50 percent of the annual
production of age 0+ steelhead in a small coastal
northern California stream occurred over the winter
(Figure 4-18). Mean size of individuals more than
doubled at this time. Loss of winter production
could have significant impacts on salmon and troul
populations in Oregon streams,

Human Impacts on Fish and Fish Habitat

All species of Pacific salmon found in the Coast
Range have been considered for listing under the
Endangered Species Act. Species that have been
listed include coho salmon coastwide; chum salmon
in the lower Columbia River; steelhead on the
southern Oregon coast; and spring chinock salmon
in the Willameite Valley. Pink sabmon were not listed
primarily because they have already been extirpated
from the coast. Fall chinook salmon coastwide and
steelhead north of the Rogue River were not listed
because of high population numbers. Lampreys are
likely to be considered for listing in the near future.

The structure and composition of native fish
communities in the Coast Range have been im-
pacted by past and present human activities. Asuite
of factors is associated with the decline of native
anadromous fishes in the Coast Range. These
include loss or degradation of habitat, over-
harvesting in sport and commercial fisheries, and
influence of hatchery fish (Nehlsen et al. 1991).
Variable ocean conditions also influence population
numbers and may exacerbate the effects of these
various human iimpacts. Habitat alteration is cited
most frequently as being responsible for the decline
of these fish (Nehlsen et al. 1991; Bisson et al. 1992).

Physical habitats in rivers and streams of all sizes
throughout the Coast Range have been altered and
simplified by human activities. Early settlers
extensively channelized and diked the lower
portions of larger rivers to facilitate transportation,
control flooding, and develop pastures for agri-
culture by early settlers. The lower Coquille
provides a typical example of this type of develop-
ment. Prior to the arrival of Euro-Americans, the
lower Coquille River had broad forested floodplains
with well-developed side-channels and sioughs
{Benner 1992). The main channel was sinuous and
occupied the valley bottom. Beaver ponds were
extensive and there were large accumulations of
wood in the channel and estuary. As settlement
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Splash dams on
western Oregon rivers
1880-1910
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Figure 4-19. Location of permanent splash dams in
the Oregon Coast Range, 1890-1910 (from . R,
Sedelf).

Figure 4-20. A splash dam similar to those
used in the Oregon Coast Range (from . R.
Sedell).

proceeded, the channel was straightened and
confined so that the floodplain is no longer
connected to or interacts with the river. The
floodplain was then often drained to create pastures
for livestock. Large pieces of wood and rocks were
removed from the channel to facilitate navigation
and log fransport. Secondary channels, backwaters,
and oxbows, which are important habitats for many
juvenile fishes, were lost as a result. In coastal
streams, such habitats were historically important
for coho salmon. Similar changes occurred on the
Willamette River (Sedell and Froggatt 1984).
Smaller streams were also extensively affected by
early development. Splash dams were built on many
streams throughout western Oregon (Figure 4-19)
to move logs from harvest sites to mills. These were
permanent or temporary structures constructed
across the channel to create a pond behind them,
into which harvested trees wore placed (Figure |

.20). During high flows, either the gate of o

permanent dam was removed or the ennre om

porary structure was blown up, and the logs were
carried downstream to processing facilities.
Channels downstream of splash dams were
straightened and obstructions removed to facilitate
the movement of logs, resulting in very simplified
channels, many of which persist today.

More recent activities have also altered habitat
in many streams in the Coast Range. Timber harvest,
urbanization, and agriculture have reduced the
quantity and quality of habitat (Bisson et al. 1992).
In the 1960s and 1970s, federal- and state-sponsored
programs actively removed large wood from
channels in the belief that accumulations of large
wood impeded the upstream movement of fish.
Additionally, management activities in riparian
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areas, particularly timber harvest, increased along
streams throughout the Coast Range. This reduced
the amount of large wood that could be recruited to
streams. The combination of loss of wood from
active channei clearance and increased harvest, and
increased levels of sedimentation in streams from
timber harvest resulted in the loss of habitat,
particularly pools. McIntosh and others (2000)
found that the number of large pools (about 3 feet
or more deep and 25 square yards or more in surface
area), which are important habitats for many species
and age-classes of fish, declined more than 75
percent in some coastal streams between the late
1930s to early 1940s and the mid 1980s.

Agricultural activities and growth of urban areas
continue to impact aquatic systems and fish also.
These activities occur primarily in the lower
portions of watersheds, and reduce riparian habitats
along main channeis and smatler streams in the
floodplain by diking and channelization. These
impacts are particularly detrimental to coho salmon.

It is difficult to generalize about the response of
fish to habitat alterations because responses vary
with species, life-history stage, and location.
Freshwater fish exist over a wide range of con-
ditions, but the range that is generally most
favorable for a species is relatively narrow (Larkin
1956). When environmental conditions change,
relative abundances of the species in a community
may shift. Those species favored by the new
conditions increase, and those for which changes
are less suitable decline. The result of this differential
response is generally a decrease in diversity of the
community, not usually from loss of species (the
richness component of biodiversity) but rather
because of changes in relative abundances of
individuals of different species (the evenness
component of biodiversity.

Reeves and others (1993) found that assemblages
of juvenile anadromous salmonids in coastal Oregon
watersheds where less than 25 percent of the basin
was subjected to timber harvest and associated
activities were more diverse than the assemblages
in basins where more than 25 percent of the basin
was harvested (Figure 4-21). The differences were
primarily a result of increases in numbers of juvenile
coho salmon and decreases in cutthroat trout
numbers. Streams in systems with lower Jevels of
timber harvest had more pools and more wood than
those in systems with higher harvest levels. In
steeper streams, coho salmon numbers declined as
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Figure 4-21. Mean diversity of juvenile anadromous
salmonid assemblages in coastal Oregon waltersheds
with low levels (< 25 percent} and high levels (> 25
percent) of timber harvest (Reeves et al. 1993).
(Reprinted by permission from Transactions of the
American Fisheries Society.)

habitat complexity decreased. Cutthroat trout
numbers decreased inlower-gradient systems. Coho
salmon are more suited to slower water and trout
to faster water (Bisson et al. 1988). Loss of structure
in higher-gradient streams means the loss of slow-
water habitats, and thus conditions were less
favorable for coho salmon. On the other hand, loss
of large wood in lower-gradient streams results in
reduced cover and habitat suttability for cutthroat
trout.

Similar responses have been observed in Car-
nation Creek, British Columbia (Hartman 1988;
Holtby 1988), where cutthroat trout and steelhead
numbers declined following timber harvest and
coho salmon numbers increased. Chum satmon
numbers also decreased following timber harvest
(Scrivener and Brownlee 1989). Bisson and Sedell
(1984) also noted a similar pattern of differential
response in streams in Washington. In that case, 0+
steelhead were the dominant species in a stream
following intensive timber harvest. Relative
abundances of coho salmon and older than age 1+
cutthroat trout and steelhead were more even in a
nearby pristine stream. The structure and com-
position of fish communities were similar in terms
of species richness, but evenness was greater in a
pristine stream than in an urban stream flowing into
Puget Sound, Washington (Scott et al. 1986). A
species” positive response to a change may not
necessarily result in an increase in the species at a
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later life-history stage, however. Murphy and others
(1986) found more 0+ coho salmon during the
summer in stream sections in southeast Alaska with
clearcuts than in sections where riparian zones were
patch cut or not harvested. They akiributed this
increase to increased primary production resulting
from increased sunlight reaching the stream in
clearcut sections. However, overwinter survival in
clearcut sections was less than in the other sections
because habitat suitability decreased as a result of
the reduction in the amount of large wood.
Consequently, survival decreased and numbers in
clearcut sections were less than in the other sections
after the winter.

Coho salmon increased in numbers and grew
faster following timber harvest in Carnation Creek,
British Columbia (Holtby 1988). These changes were
attributed to increased water temperatures and
benthic invertebrate production. Following timber
harvest, the majority of coho sahmon smolts were
age 1+ compared to a mixture of age 1+ and 2+ prior
to harvest (in more northerly areas such as British
Columbia and Alaska, coho salmon may spend two
years in freshwater before moving to the marine
environment compared to only one year in Oregon).
However, increased adult returns were smaller than
the increased smolt numbers because the timing of
ocean migration was about 12 to 14 days earlier
following timber harvest than it had been prior to
harvest. [t was believed that this earlier ocean entry
resulted in increased predation by hake (Merluccius
productus), which migrate along the coast at this time
of year (Hartman and Scrivener 1990). Normally,
coho salmon would enter the ocean after the hake
had moved through the area. Therefore, the increase
in smolt numbers was offset by decreased ocean
survival, and adults returning to Carnation Creek
declined over time.

Changes in environmental conditions that are not
necessarily lethal can alter the structure and
composition of fish communities by changing the
outcome of interactions among potential com-
petitors. Water temperature mediates interactions
between redside shiners and juvenile steelhead
(Reeves et al. 1987). At temperatures of 19° to 22°C
(62" to 67°F), shiners displaced trout by exploitative
competitiony; that is, they were able to obtain food
more efficiently. Steelhead dominated at cooler
temperatures, 12° to 15°C (51° to 56°F), because of
interference competition; they prevented competitor
access to food by establishing and defending

territories. Dambacher {1991} attvibuted the
distribution pattern of trout and shiners in Steam-
boat Creek, Oregon, to changes in competitive
interactions associated with water temperature and
reach gradient. Shiners dominate in warmer, low-
gradient reaches and trout in cooler, higher-gradient
reaches. Water temperature also mediated inter-
actions for food and space between redside shiners
and juvenile chinooi salmon in the Wenatchee River,
Washington (Hillman 1991),

Ecosystem Restoration
Current approaches

The most cited factor associated with the decline of
anadromous salmonids in the PNW and northern
California is alteration of freshwater habitats
(Nehlsen et al. 1991). Freshwater habitats used by
anadromous salmenids have been simplified by a
suite of human activities (Hicks et al. 1991; Bisson
et al. 1992; Spence et al. 1996). Simplification
includes toss of habitat quantity, quality, diversity,
and complexity. Lawson (1993) argued that the
continuing decline of the quantity and quality of
treshwater habitats must be reversed if anadromous
salmonid populations are to be protected from
further decline and extirpation.

Management agencies and private individuals
and companies throughout coastal Oregon have in
recent years implemented a number of restoration
projects to improve the condition of freshwater
habitats and to increase fish populations. These
efforts have primarily focused on improving
conditions in the stream channel. Reeves and others
(1991) cite several examples of early restoration
projects (late 1960s to early 1970s). These included
blasting pools in bedrock stream reaches, placing
gravel-filled wire gabions or baskets in streams to
collect and retain spawning gravels, and placing
boulders and large wood in channels. Many of these
techniques, such as using wire gabions and blasting
pools, have since been abandoned because they
failed to produce the desired results,

Some recent in-channel restoration efforts in the
Coast Range focused on increasing habitat com-
plexity by placing wood in channels or creating
off-channei habitats. The most successful projects
created alcoves or small backwaters just off the main
channel by excavation, or by creating a channel that
conneets naturally oceurring alcoves with the main
channel (Nickelson et al. 1992b; Crispin et al. 1993,
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Solazzi etal. 2000). Pieces of large wood were placed
in the alcove to enhance complexity. These projects
increased the number of coho salmon smolts (House
and Boehne 1985; House 1996) and migrant
cutthroat trout and steelhead (Solazzi et al. 2000).

The likelihood that in-channel restoration efforts
will be successful is increased by creating ag-
gregations of wood at strategic locations in the
stream network (Dewberry and Doppelt 1996). A
watershed analysis (see Doppelt et al. 1996 and
Cissel et al. 1998) provides the context for locating
structures. Usually the best sites will be at or below
tributary junctions in unconstrained reaches, which
are natural deposition and collection areas,
Aggregations should be anchored by “key pieces”
of wood, which Dewberry and Doppelt (1996)
recomumend be larger than 2.5 feet in diameter and
at least as long as the width of the active channel.
The most effective pieces will be logs with the root
wad attached. Structures should not be placed at
every tributary junction; fewer larger structures are
more effective than several small ones. In-channel
restoration has produced mixed results at best.
Frissell and Nawa (1992) found that the vast
majority of restoration structures, many of which
were in coastal Oregon and were primarily single
pieces of wood, single boulders, and boulder
clusters placed in streams on public lands, did not
achieve their expected results. Structures failed
because they were not properly placed in the stream
or they were incorrect for a given situation
{(Nickelson et al. 1992b}. For example, log structures
placed in unconstrained reaches were often
stranded when channels shifted after high flows.
Kondolf (2000} provides guidelines for geomorphic
aspects of habitat restoration.

Failure to include watershed-level considerations
into restoration efforts greatly limits the contribution
of in-channel work. Structure placement has been
viewed as the end step in restoration efforts, but
successful restoration of fish habitat is dependent
on restoration of both in-channel and upslope
conditions (Hartman et al. 1996), Reeves and others
(1997) evaluated the effectiveness of habitat-forming
structures, primarily boulders and large wood, to
restoring pools for steelhead in Fish Creek, a
tributary of the Clackamas River near Estacada,
Oregon. Five years after completion of structures,
the amount of pool habitat had increased to the
desired level and steelhead smolt numbers had
increased by 27 percent. Then the basin experienced

major floods in November 1995 and February 1996,
and 236 landslides occurred in the watershed, most
originating from roads or timber harvest units. More
than half of the structures were lost and the lower
channel aggraded as a result.

Failure to consider large-scale watershed con-
ditions and to halt activities that cause habitat
degradation will negate any positive effects of in-
channel manipulations (Jones et al. 1996). It is
unlikely that focusing only on in-channeli restoration
will improve habitats and increase fish numbers to
legally and socially demanded levels. The amount
of degraded habitat that can be treated is a relatively
small proportion ot the total. I s estimated that
currentiy the vast majority of streams in the Coast
Range are deficient in large wood. Generally, treated
areas are those that are readily accessible to needed
equipment (Frissell 1997). As a result, sites that have
the greatest need for restoration or have the greatest
potential to respond to restoration are often ignored.
In addition, many improvements are relatively
simple and do not create the range or diversity of
conditions required by multiple species (Cederholm
etal, 1997). Streams in the Coast Range are dynamic.
Consequently, in-channel structures have a
relatively short life expectancy (10 to 20 years) and
need to be replaced periodically. It is not clear
whether responsible agencies, organizations, and
businesses are willing to make the necessary long-
term commitments to restoration programs.

Ecosystem approach

There is an emerging recognition that a more
comprehensive ecosystem approach is necessary fo
assist in the recovery of imperiled fish populations
and species. Willlams and others (1989) reported
that, between 1979 and 1989, no fish species listed
under the Endangered Species Act were delisted
because of improved status. They believed that the
focus on restoring in-channel conditions and the
failure to address ecosystem-level concerns were
primary factors responsible for this lack of im-
provement. Recovery of anadromous salmonids in
the Coast Range is doubtful unless restoration
efforts are focused on ecosystems and watersheds.

Current efforts, particularly on private lands,
continue to focus on in-channel restoration and are
unlikely to make significant contributions to habitat
or population recoveries. In-channel work should
be considered a catalyst for, rather than the sole
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means of, achieving habitat and watershed recovery
{Reeves et al. 1991). Structures may provide the
initial recovery, particularly in more degraded
situations, but there must also be efforts to restore
watershed and ecological processes that create and
maintain necessary habitat and environmental
conditions. Having only an in-channel focus will
result in short-lived results at best.

A primary goal of watershed/ecosystem res-
toration is to restore biological integrity, which is
the ability of an ecosystem to recover froin periodic
disturbances and to express the historical range of
ecological conditions {Angermeier 1997). Res-
toration policies and goals generally assume that
societal demands, both material and nonmaterial,
can be met from landscapes operating somewhere
within their historical range of conditions. Thus,
efforts to restore ecological conditions and
processes, such as joining off-channel habitat
connections and ensuring wood and sediment
delivery and water flow, do not have to restore the
full suite of conditions and processes found in
natural systems. Rather, they need to restore the key
ecological processes that will create the desired
conditions across the landscape seasonally and over
longer periods, such as decades to centuries,

Preventing initial degradation, which includes
direct damage to habitat as well as the ecological
processes that create and maintain habitat, is the
most prudent and economical approach to eco-
logical restoration. Repairing damage can be costly
(Toth et al. 1997) and is not always successful; some
Impacts simply cannot be repaired. Mitigation
measures, such as the credit provision in the Cregon
State Forest Practices Rules that allow for harvest
of trees from riparian areas if logs are placed in
streams, can be expensive and less than effective.
Clearly, past damages require restoration, but our
efforts at habitat restoration and watershed
management should put a strong priority on
implementing land management policies and
practices that protect and maintain the integrity of
watersheds and their ecological processes, A
primary principle of any successful watershed
restoration program is that existing areas of good
habitat must first be protected from degradation,
particularly in the short term (McGurrin and
Forsgren 1997).

Areas of good habitat are relatively rare in coastal
Oregon today and future management could
threaten many of these areas. Protecting these areas

is essential in the short term to protect existing
populations that supply colonists to other areas as
they recover. This principle should be applied at all
spatial scales from the site to the landscape. For
example, at the site scale, emphasis should be piaced
onriparian areas that currently have desirable stand
conditions. Management in these areas should be
minimized to protect their integrity. Botkin and
others (1995) concluded that the riparian manage-
ment requirements on private lands in the Oregon
State Forest Practices Act would do this. However,
the Independent Multidisciplinary Scientific Team
(1999) was less certain that riparian integrity is
sufficiently protected by the act. The Forest Practices
Act allows removal of larger trees over repeated
entries, protects a relatively small area, and places
primary emphasis on riparian zones along fish-
bearing streams. These actions will likely
compromise or eliminate necessary ecological
functions and processes, such as large-wood
recruitment.

Entire watersheds that currently are in good
condition should also be protected from
degradation. These watersheds should be 7th field
HUs or larger. A watershed of this size is sufficiently
large to allow anadromous salmonids o complete
most of their freshwater life cycle, and could serve
as a key source of migrants that can colunize new
areas if they recover. A portion of the key watersheds
established in the Northwest Forest Plan for federal
lands fulfills this role. Unfortunately, these
watersheds are generally limited to watersheds
higher in river basins and are somewhat restricted
in their distribution across the Coast Range.
Therefore, their role in aiding the recovery of
declining populations is restricted.

Because funds and time are always limited and
the number of watersheds that are in good condition
is small, priorities must be established for areas to
be restored. Frissell (1996) presents a classification
scheme for assigning such priorities:

(1) Focal habitats are critical refuge areas that have
high-quality habitats. These can vary in size from a
reach to a watershed. They have the highest priority
because: (a) their protection will benefit multiple
species; (b) potential biological/ecological benefits
are high relative to costs of protection/restoration;
and (¢) the likelihood of near-term success is high.

(2) Adjunct habilals are areas immediately adjacent
to focal habitats that have been degraded by human
activities and do not currently support a high




Fish and Aquatic Ecosystems of the Oregon Coast Range 85

diversity or abundance of native species. They have
high priority for restoration because the potential
buffering effect and influence of adjacent focal
habitats gives them a relatively good chance for
recovery.

(3) Nodal habitats are areas with high species
diversity or strong populations that are not
connected to focal or adjunct habitats. They contain
critical habitats required by certain life-history
stages (e.g., spawning and early-rearing areas,
overwinter habitats, etc.). These can be located
throughout a watershed.

(4) Critical contributing areas are portions of the
watershed that do not provide habitat directly but
are important sources of materials that may create
and maintain habitat or influence the quality of the
existing environment. These may include tributaries
that are sources of wood and sediment (see Figure
4-6) or cold water for fish-bearing streams.

{(5) Grubstake halitats are areas where restoration
costs will be high because much effort is generally
required to restore them. However, because these
habitats are often rare but essential for fish, the
potential benefits may be large. Areas with
grubstake habitats tend to be located in lower
portions of the stream network, where alteration as
a result of agriculture and urbanization has been
extensive. Biotic and physical responses are likely
to take a long time, perhaps decades. Examples
include floodplains, estuarine marshes, and
mainstems of lowland rivers.

(6) Lost-cause labilals are areas so severely
degraded that recovery of any significance is
unlikely. Examples include portions that are in
heavily urbanized areas, or where activities such as
timber harvest and agriculture are very intensive.
Investing scarce resources in these habitats is simply
not worthwhile. Biota are likely to benefit more from
investment in other habitats.

Because social, political, and economic factors
influence watershed and aquatic ecosystems, they
mustbe considered in restoration efforts (McGurrin
and Forsgren 1997). Issues associated with these
factors include: (1) securing dependable long-term
funding; (2) obtaining landowner interest and
cooperation; (3) receiving understanding and
support from local governments; (4) motivating
agencies to work with citizens; and (3) influencing
government planning decisions that potentially
influence activities in the watershed. Overcoming
these problems can be as formidable as the actual

restoration work, McGurrin and Forsgren (19497)
present several concepts for watershed groups to
use in dealing with these concerns.

The Future:
Ecosystem and Landscape Management

QOur understanding of what constitutes the fresh-
water ecosystems of anadromous salmon and trout
is continually evolving. To date, much of the focus
has been on relatively small spatial scales, such as
habitat units {Bisson et al. 1982; Nickelson et ai.
1992a), reaches (Murphy and Koski 1989), and, to a
lesser extent, watersheds (Reeves et al. 1993). There
is an emerging need to move from these small spatial
scales to the larger scale of ecosystems and
landscapes because, in part, of the necessity fo
recover the freshwater habitats of anadromous
salmonids with low or declining population
numbers across the Coast Range,

Avariety of sources, including interested publics,
interest groups, scientific review and evaluation
teams {(National Research Council 1996, Inde-
pendent Multidisciplinary Scientific Team 1999),
regulatory agencies, and policy- and decision-
makers, are cailing for the development of policies
and practices to manage the freshwater habitats of
at-risk salmon and trout at ecosystem and landscape
levels. Scientists are only beginning to work at these
scales, so understanding of the broad-scale behavior
of aquatic ecosystems over extended fime periods
is limited. Therefore, responsible agencies are
struggling with the challenge to develop ap-
propriate and effective policies and programs.

Itis important to recognize that an ecosystem and
a landscape are different entities and hence their
management requirements differ. Ecosystems are
vague entities with boundaries that may shift in
space and time (Caraher et al. 1999). However, we
consider the spatial scale of an ecosystem to be a
watershed that is a 6th or 7th field HU, which i
consistent with the definition of Hunter {1996), A
landscape is a mosaic or collection of ecosystems
{Hunter 1996) that occupy a relatively large area
(2.47 x 10°to 2.47 x 107 acres; Concannon et al. 1999),
Multiple watersheds that are contiguous are
considered a landscape.

The foundation and principles for managing
terrestrial systems and biota at the ecosystem and
landscape levels are much more developed than
they are for aquatic systems. Major paradigms of
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ecosystem management include (Lugo et al. 1999):

(1) Ecosystems are not steady state but are
constantly changing through time.

{(2) Ecosystems should be managed from the
perspective of resilience, as opposed to stability.

(3) Disturbance is an integral part of any
ecosystem and is required to maintain ecosystems.

Ecologists (Folling 1973; White and Pickett 1985)
and managers recognize the dynamic nature of
terrestrial ecosystems and how the associated biota
and physical characteristics change through time.
They are also aware that the range of conditions that
an ecosystem experiences is determined to a large
extent by the disturbances it encounters (a wildfire,
hurricane, timber harvest and associated activities,
ete.). Resilience is the ability of an ecosystem to
recover fo pre-disturbance conditions following a
disturbance (Lugo et al. 1999). An ecosystem
demonstrates resilience after a disturbance when the
environmental changes caused by the disturbance
are within the range of conditions that the system
experienced before the disturbance. Reduced
resilience results in a decrease in the diversity of
conditions of a particular ecological state, the loss
of a particular ecological state, or both (Lugo et al.
1999). Biological consequences of reduced resilience
may include extirpation of some species, increases
in species favored by available habitats, and an
invasion of exotic species (Levin 1974; Harrison and
Quinn 1989; Hansen and Urban 1992).

Yount and Niemi (1990) modified the definition
of Bender and others (1984) and referred to a
disturbance regime that maintaing the resiliency of
an ecosystem as a “pulse” disturbance. A pulse
disturbance occurs infrequently, and there is
sufficient time between disturbances to enable the
ecosystem to recover to pre-disturbance conditions.
Apulse disturbance allows an ecosystem to remain
within its normal bounds to exhibit the same range
of states and conditions that it does naturally. A
“press” disturbance, on the other hand, reduces the
resiliency of an ecosystem. It is a frequent or
continuous impact that does not allow time for
recovery to pre-disturbance conditions.

The less management actions resemble the
disturbance regime under which an ecosystem
evolved, the less resilient an ecosystem will be. The
obvious challenge for ecosystem management is to
make management actions resemble the natural
disturbance processes and regime as closely as
possible. The management disturbance regime

should be more pulse-like and less like a press.
Factors that must be considered in developing
ecosystem management plans and policies are the
frequency, magnitude (White and Pickett 1985;
Hobbs and Huenneke 1992), and legacy (the
conditions that exist immediately foliowing the
disturbance; Reeves et al. 1995) of disturbance
regimes in the managed ecosystem. The impact on
the ecosystem will depend on now closely the
management disturbance regime resembles the
natural disturbance regime with regard to these
factors.

Landscape management strives to maintain a
variety of ecological states in some desired spatial
and temporal distribution. To do this, landscape
management must consider (1) the development of
a variety of conditions or states in individual
ecosystems within the landscape at any point in
tirme; and (2} the pattern resulting from the range of
ecological conditions that are present (Gosz et al.
1999). Management must address the dynamics of
individual ecosystems, the external factors that
influence the ecosystems that comprise the land-
scape, and the dynamics of the aggregate of
ecosystems. Obviously, understanding the dyn-
amics of an individuat ecosystem is demanding.
Understanding the dynamics of the aggregate of
ecosystems is much more challenging (Concannon
et al. 1999).

Although a dynamic perspective of aquatic
ecosystems is not widely held in the scientific
community, the number of proponents is growing,
steadily (Minshall et al, 1989; Reeves et al. 1995,
Berda et ai. 1998). To establish a dynamic landscape
perspective, the range of natural variability must
be characierized at different spatial scales. Lower
spatial scales (gite, habitat unit) generally have a
wider range of variation than do large scales
(watershed, landscape). Wimberty and others (2000)
demonstrated this for old-growth forests in the
Coast Range. The amount of oid growth at the finest
spatial scale, the late-successional reserve (100,000
acres), ranged from zero to 100 percent over the time
period of centuries. The variation was 15 to 80
percent at the scale of a national forest (7.27 x 10°
acres), It was 25 to 73 percent at the province scale
(5.6 x 10° acres).

The remaining challenge is to then determine
how the lacation of each ecological condition moves
across the landscape through time. The movement
to ecosystem and landscape management for




Fish and Aquatic Ecosystems of the Oregon Coast Range 87

aquatic systems requires the articulation of
principles and a conceptual basis to guide the
development of policies and practices. However,
there is little in the scientific literature to help with
this. A major reason for this deficiency is that there
is little or no consideration of time as an essential
component of aquatic ecosystems. The major
paradigms that shape the thinking about aquatic
ecosystems, such as the River Continuum Concept
(Vannote et al. 1980), do not consider time or its
influence. Similarly, classification schemes such as
that of Rosgen (1994) identify a single set of
conditions for a given stream or reach type; no
consideration is given as to how these conditions
may vary over time. As a result, the dynamics of
ecosystems and landscapes over long time periods
(several decades to centuries) are not recognized,
and the condition of aquatic ecosystems is expected
to be relatively consistent through time. Therefore,
a stream is expected to be in good condition at all
times; any variation from this is considered to be
unacceptable.

To develop effective ecosystem and landscape
management policies for aquatic systems in the
Coast Range, it is essential to understand the natural
disturbance regime, how it has affected in-channel
habitat within and among watersheds (6th and 7th
FUs), and how it has been modified by human
activities. To develop effective guidelines for
management of aquatic ecosystems, it is critical to
acknowledge that periodic disturbance is an integral
part of these systems. Natural disturbances
episodically delivered materials, sediment and
wood, that formed the habitat over time. Also,
suitability of the habitat for anadromous salmonids
varied from good to poor through time in the past.

This perspective is not yet held very widely in
the scientific community and is not even considered
in setting management policies. We believe that it
is necessary to assume that human activities, such

as timber harvest and associated activities, have
replaced wildfire and fioods as the major dis-
turbances in the Coast Range today. We must
compare features of the natural disturbance regime
and the human disturbance regime with regard to
frequency, magnitude, and legacy. It should be made
clear that we do not believe it is possible thai the
human disturbance regime will exactly mimic the
natural regime. The challenge is to make the huinan
disturbance regime more of a pulse disturbance than
a press disturbance.

A case study

Understanding the natural disturbance regime is -
one of the first steps required for ecosystem and
landscape management. The foliowing is an
example of the foundation for ecosystem and
landscape management for timber harvest and
associated activities in the central Coast Range.
Reeves and others (1995} described the tong-term
dynamics of sandstone watersheds in the central
Oregon coast. A brief synopsis of this follows. Tt
should be noted that this case study is based on the
examination of three watersheds that had little or
no impact from human activities; however, they
differed in the time since the last large wildfires and
catastrophic landsliding event. Harvey Creek had
most recently experienced landsliding and debris
flows, perhaps 80-100 years before the study.
Franklin Creek was estimated to have experienced
such a disturbance 140 to 160 years before, and Skate
Creek more than 200 years before.

We acknowledge that the small sample size—a
consequence of the fact that watersheds in the Coast
Range without a strong signal of human impact are
very rare—may not fairly represent the central
Oregon coast. Nonetheless, webelieve that this case
study provides an initial basis for understanding
the natural disturbance regime of aquatic systems

Table 4-2. Physical conditions and composition of the juvenile assemblage in three streams in the Oregon

Coast Range at different times from the last disturbance.

Stream Years since Mean depth of  Percent gravel Mean pieces Percent of assemblage

fast major paocts (mj of waood

disturbance (100 m) Coho  Steelhead Cutthroat
Franklin Creek  90-100 0.87 70 7.9 98.0 1.0 1o
Harvey Creek 160-180 0.67 60 12.3 85.0 125 23
Skate Creek > 300 _ 0.08 10 235 100.0 0.0 0.0

Data from Reeves et al. 1995,
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in the Coast Range. The historical natural dis-
turbance regime in the central Oregon coast was
dominated by infrequent wildfires and frequent,
intense winter rainstorms (Benda 1994). Wildfires
reduced the soil-binding capacity of roots. When
intense rainstorms saturated the soils, there were
catastrophic landslides and debris flows into the
valley bottoms and streams. Such disturbances
typically occurred on average every 300 years
{Benda 1994).

Harvey Creek was the studied streamn that most
recently had experienced landsliding and debris
flows. Its channels were aggraded with gravel-sized
sediment 2+ meters deep. The result was that the
stream had long expanses of riffle-like habitat with
few pools (Reeves et al. 1995; Table 4-2). The few
« pools present were relatively deep, while the
amount of large wood was relatively low (Table 4-
2). Although large amounts of wood from upslope
areas were delivered to the channels, much of it was
buried in the sediments and did not immediately
function to create habitat.

The likely immediate impacts of such a large
disturbance event were direct mortality of fish,
habitat destruction, elimination of or reduction in
access to spawning and rearing areas, and tem-
porary reduction or elimination of food resources.
The diversity of fishes in Harvey Creek was
relatively low (Reeves et al. 1995; Table 4-2). Coho
salmon dominated the salmonid assemblage. Only
a few juvenile cutthroat trout and steelhead were
present, most likely because pools lacked large
wood and the complexity it creates. Over time we
would expect conditions in Harvey Creek to become
more favorable to fish. Franklin Creek best ap-
proximated the complex habitat conditions that
develop 80 to 140 years after a catastrophic
disturbance. The amount of sediment in the channel
would have declined over that period because of
downstream transport and erosion (Benda 1994),
exposing wood and large substrates that had been
buried initially. There was also the recruitment of
wood from the surrounding riparian zone, which
now had trees that had become large enough to
create habitat in the channel. Pools in Franklin Creek
are shallower than those in Harvey Creek (Table 4-
2), but they are more complex as a result of the
increased amount of wood. Based on modeling the
amount of sediment in channels as a result of natural
wildfire and landsliding, Benda (1994) estimated
that approximately 60 percent of the sandstone

streams in the central Coast Range were in this
condition at any point in fime historically.

The diversity of the salmonid assemblage
changed at this time as a result of the changes in
physical conditions. Coho salmon still numerically
dominate the assemblage in Frankiin Creek (Table
4-2). However, cutthroat trout and steelhead make!
up amuch larger proportion of the assemblage than
they do in Harvey Creek. After an extended time
since the last major disturbance (> 200 years), habitat
conditions for juvenile anadromous salmonids were
thought to decline), as in Skate Creek (Table 4-2).
Old-growth forests in riparian zones would have
delivered large amounts of wood to the channel, so
the amount of wood in the channel of Skate Creek
is now very high. However, the amount of gravel
has declined because of erosion and downstream
transport (Benda 1994). The result is that the stream
haslong expanses of bedrock. Pools are very shallow
and not very suitable for fish. Juvenile coho salmon
were the only fish found in this stream.

Life-history features of anadromous salmon and
trout allowed them to persist in such a dynamic
environment. Adaptations include straying by
adults, relatively high fecundity rates, and move-
ment by juveniles. Straying by adults is directly or
indirectly genetically controlled (Quinn 1984) and
aids the reestablishment of depressed or extirpated
populations (Ricker 1989; Tallman and Healey 1994).
The high fecundity of anadromous salmonids
permits relatively quick establishment and growth

‘in new areas with favorable conditions (Reeves et

al. 1995). Juveniles may move from natal streams
into unoccupied habitats and grow rapidly
(Tschaplinski and Hartman 1983), thus helping to
establish populations in the new areas.

Conclusions
We believe that human demands on aquatic
ecosystems in the Oregon Coast Range will only
continue to increase in the future. Given that, it will
not be possible for the historical natural disturbance
regime to operate, even in a relatively small number
of watersheds. If aquatic ecosystems are to be
conserved and restored, human activities will have
to be viewed in the context of a disturbance regime
that can sustain their long-term productivity. The
challenge is to make the human disturbance regime
resemble the natural regime as closely as possible;
in other words, make human activities more of a
pulse disturbance than a press disturbance (Yount
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and Niemi 1990). It is therefore necessary to identify
those activities that can be modified to maintain
required ecological processes and leave the legacy
required for the resilience and persistence of the
ecosystems.

A new disturbance regime

The recovery of degraded aquatic ecosystems in the
Coast Range will be dependent on developing a new
disturbance regime. One of the necessary steps is to
compare the elements of the natural disturbance
regime to those in the human dishirbance regime,
with respect to legacy, frequency, successional states,
and size and spatial patterns of disturbance. The
following example is for timber harvest. We have
focused on timber harvest for this example because
we feel that it offers the best opportunities for
ecosystem and landscape management. Other
human activities, such as agriculture and urban-
ization, need to be considered; however, they are
very strong press disturbances and do not lend
themselves to modification to the degree needed to
develop disturbance regimes that are more pulse-
like than press-like.

We recognize that timber harvest strategies vary
with ownership and the owner’s objectives. We will
generalize about ecosystem managetment for aquatic
systems in which timber management is the primary
disturbance. The following compares timber harvest
and the historic disturbance regime of aquatic
ecosystems in the Coast Range. A more detailed
discussion is presented in Reeves and others (1995).
The timber harvest disturbance regime differs from
the stand-replacing wildfires that affected aquatic
ecosystems in several respects. One difference is the
legacy of each. Wildfires left large amounts of
standing and downed wood that was delivered,
along with sediments, in landslide and debris
torrents to fish-bearing streams in the valley bottoms
(Benda 1994). The wood delivered via these hillslope
processes can be a substantial amount of the total
volume of wood found in streams {(McGarry 1994).
As described previously, once the amount of
sediment declined to intermediate levels, high-
quality habitats developed (Benda 1994). Landslides
associated with timber harvest, on the other hand,
contain primarily sediments, because trees along the
landslide tract have been removed (Hicks et al.
1991). As a consequence, channels are simpler after
timber harvest (Hicks et al. 1991; Reeves et al. 1993;
Ralph et al. 1994) than they are after wildfire.

Timber harvest and wildfire also differ with
regard to the frequency of disturbances. The interval
between disturbances affects the range of conditions
and ecological states that can develop within an
ecosystem (Hobbs and Huenneke 1992). The
extended time interval between natural disturbance
events (300 years; Benda 1994} allowed a wide range
of conditions to develop in aquatic ecosystems in
the Coast Range. Timber harvest generally occurs
at intervals shorter than this, generally 40 to 50 years
on private lands and 80 to 100+ years on federal
and state lands. The physical habitat conditicns
necessary to support the variety of fish naturally
found in coastal streams may not develop in such
relatively short periods, especially on private lands.

Another difference between the disturbance
regime of timber harvest activities and of wildfire
is the spafial distribution of successional stages
under each regime. In the watersheds of the central
coast area, Benda (1994} estimated that historically
on average 15 to 25 percent of the forest would have
been in early-successional stages. On federal lands
in these watersheds approximately 35 percent are
currently in early-successional stages {J. Martin,
Siuslaw National Forest, personal communication).
(The total percentage in early-successional stages
would be larger if private lands were mcluded ) This
increase in early-successional stages has resulted in
a concomitant decrease in the percentage of area ol
mid-successional forests, and those central coast
watersheds with larger amounts of mid-
successional forest appear to contain the most
favorable habitats for anadromous salmonids
{Botkin et al. 1995; Reeves et al. 1995).

A fourth difference between the natural distur-
bance regime and the current timber harvest
disturbance regime is the size of the disturbance
events and the landscape pattern created by the
disturbance. Timber harvest activities generally
occur in small individual actions that “disturb”
areas of 40 to 120 acres and are distributed across
the landscape. In contrast, wildfires resulted in
larger but more concentrated areas of disturbance.
In the central Coast Range, the mean size was 7,500
acres (Benda 1994).

Variation among watersheds in their suitability
for fish is reduced under the timber harvest regime
compared to the wildfire regime. Dispersal of timber
harvest activities over relatively large areas subjects
a greater number of watersheds to disturbance at
any peint in time and has degraded streams across
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the landscape, while the concentration of wildfire
in a relatively small proportion of the landscape
resulted in a variation in watershed conditions,
ranging from poor to good, at any point in time
{Reeves et al. 1995).

The legacy of timber harvest needs to include
more large wood. Leaving large trees in riparian
zones along selected landslide-prone channels will
result in the delivery of more wood to fish-bearing
streams and will increase the potential of aquatic
ecosystems to develop conditions favorable for
anadromous salmonids. The model of Benda and
Cundy (1990) can be used to identify which
landslide-prone channels have the greatest potential
for delivering wood to fish bearing channels. This
model was shown to be more than 90 percent
accurate in identifying these channels in Coast
Range watersheds impacted by the February 1996
storms (Robinson et al. 1999). Figure 4-6 shows an
example of the distribution of these channels in a
watershed.

Responsible agencies and landowners seem
reluctant to extend riparian zones into intermittent
and small nonfish-bearing streams on state and
private lands. Opponents cite the scientific literature
to argue that the vast majority of the wood found in
fish-bearing streams is recruited from within a
relatively short distance from the stream. However,
we believe that cited papers do not support this
contention. For example, McDade and others (1990)
found that 90 percent of the wood came from within
66 feet of the stream. This result is based on using
only a fraction (about 50 percent) of the total amount
of the wood in the channel. The authors excluded
wood pieces for which the origin in adjacent riparian
zones could not be identified (McDade et al. 1990),
thus excluding any landslide-delivered pieces.
Additionally, only stream reaches that were not
impacted to any extent by landslides were examined
in the study (F. Swanson, Pacific Northwest
Research Station, personal communication},
Therefore, the results of this study showed the
amount of wood coming from only one source—

the immediately adjacent riparian zone. Riparian

zone standards based on these kinds of resulis need
to be re-evaluated in the development of ecosystem
and landscape management plans and policies to
ensure that all sources of wood are protected.
Extended time periods between disturbances
from timber harvest could also be part of any
ecosystem and landscape management plan., The

inferval between disturbances determines to a large
extent the range and types of conditions that can
develop in an ecosystem. Based on the limited
observations of Reeves and others (1995), it appears
that favorable conditions in central Oregon coast
streams begin to appear 80 years or so following a
disturbance; this is a rough approximation that
requires more supporting research. The longer
rotation between disturbances may not have to
apply to an entire watershed if riparian zones are
sufficiently large and include appropriate landslide-
prone nonfish-bearing and intermittent streams.

Policies and practices for landscape management
should consider allowing management activities to
be concentrated at the ecosystem level rather than
distributing activities over wider areas (Reeves et
al. 1995). An example of this is shown i Figures 3-
22 and 4-23 (in color section following page 84). The
amountof activity allowable in a watershed is often
limited by rules and regulations governing cum-
ulative effects (Figure 4-22), but ecosystem and
landscape effects may be lower if activities are
concentrated in a given area rather than being
dispersed (Figure 4-23). Grant (1990) modeled both
scenarios to determine their effects on pattern of
peak flow and found little difference between the
two approaches. Concentrating rather than dis-
persing activities also confers benefits to terrestrial
organisms that require late-successional forests
(Franklin and Forman 1987).

Watershed reserves could also be considered in
the development of ecosystem- and landscape-
management policies, but only as short-term
components. Reserves, such as the Key Watersheds
identified in FEMAT (1993) or the Class | waters of
Moyle and Yoshiyama (1994), are essential to protect
watersheds that are currently in good condition.
However, in dynamic environments reserves such
as these simply act as holding islands that persist
for relatively short ecological periods (White and
Bratton 1980; Hales 1989; Gotelli 1991). Therefure,
given the dynamic nature of aquatic ecosystems in
the Coast Range, and elsewhere in the PNW, any
single watershed reserve will not and should not
be expected to provide high quality for extended
periods. The challenge of ecosystern and landscape
managementis to manage for the future generations
of “reserves” so that as good habitats become
degraded, either through human or natural
disturbances or through development of new
ecological states (i.e., succession), others become
available.
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Many hurdles must be overcome to make viable
ecosystem and landscape policies for aquatic
systems work. Biologists, managers, and planners
must consider much longer time frames than they
are generally accustomed to using (Reeves et al.
1995). They need to acknowledge and understand
the dynamics of ecosystems and landscapes in space
and time. Legal and regulatory constraints may have
to be reconsidered. For example, current cumulative
effects regulations would prevent concentration of
activities. Or, water quality standards for tem-
perature or suspended sediment may be violated
in some watersheds following disturbances, which
may be a vital component of ecosystem and
landscape management. There will also be social
and economic barriers. In much of the Coast Range,
there are multiple landowners with differing
objectives. Coordinating objectives and titning of
activities in such a mosaic 50 as to achieve ecosystem
and landscape management will not be easy.

itis important that disturbance be recognized as
an integral component of ecosystem and landscape
management (Reeves et al. 1995; Gosz et al. 1999;
Lugo et al. 1999). This will require helping man-
agers, scientists, administrators, politicians, and the
public to realize that periodic disturbances to
aquatic ecosystems are essential to maintain long-
term productivity and that they are not necessarily
negative, Adjusting expectations that all watersheds
should be in “good” condition at all times may be
the biggest change required for successful ecosystem
and iandscape management of aquatic systems in
the Oregon Coast Range.
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EXECUTIVE SUMMARY

Background

In recent years, increased attention has been given to the development of Total Maximum Daily
Loads (TMDLs) and the listing of 303(d) water quality limited streamns’ in the state of Oregon
under the Clean Water Act. This has presented new opportunities for the Oregon Department of
Forestry (ODF) and the Department of Environmental Quality (DEQ) to move forward together
to address water quality issues on non-federal forestlands. To adequately address these issues,
the ODF and DEQ have agreed through an Apri] 1998 Memorandum of Understanding (MOU)
to jointly evaluate the sufficiency of the Forest Practices Act (FPA) to protect water quality. The
MOU outlines five specific water quality parameters that will be addressed: temperature,
sedimentation, turbidity, aguatic habitat modification, and bio-criteria.

-

The purpose of this sufficiency analysis, as described the MOU (Appendix Dj is to determine:

(a) The adequacy of the FPA pursuant to ORS 527.765 in the achievement and maintenance of
water quality standards, with due consideration to regional and local variation in effects;

(b) If forest practices contribute to identified water quality problems in listed water quality
limited streams; and

(c) If so, to determine whether existing forest practice rules provide sufficient control to assure
that water quality standards will be met so that waters can be removed from the 303(d) list.

Consistent with the MOU, water quality parameters not specifically addressed in the sufficiency
analysis “are generally not aftributable to forest management practices as regulated by the
EPA.” Given the lack of any significant information on “other” parameters that might be
influenced by current practices since the drafting of the MOU, the ODF and DEQ have agreed
that an evaluation of parameters beyond those specifically listed in the MOU is not warranted at
the time of this evaluation. The intent of the MOU and the focus of this report is on those
parameters where it is known that forest practices have in some cases caused documented
changes in-water quality conditions. _

The overall goal of the water protection rules as stated in Oregon Administrative Rules (OAR
629-635-0100 (7)) is to provide resource protection during operations adjacent to and within
streams, lakes, wetlands and riparian management areas so that, while continuing to grow and
harvest trees, the protection goals for fish, wildlife, and water quality are met.

(a) The protection goal for water quality (as prescribed in ORS 527.765) is to ensure
through the described forest practices that, to the maximum extent practicable, non-point
source discharges of pollutants® resulting from forest operations do not impair the
achievement and maintenance of the water quality standards. :

!'Water quality limited streams are those waters inciuded on the 303(d) list maintained by the DEQ. These are

waterbodies currently identified as not meeting water quality standards (see Appendix E).
? Non-point source discharges are those originating from diffuse sources across the landscape and canmot be traced

to a single point or descrete activity.



(b) The protection goal for fish is to establish and retain vegetation consistent with the
vegetation retention objectives described in OAR 629-640-0000 (streams), OAR 629-
645-0000 (significant wetlands), and OAR 629-650-0000 (lakes) that will maintain water
quality and provide aquatic habitat components and functions such as shade, large woody
debris, and nutrients.” OAR 629-635-0100 (7)

State policy on water pollution control for state and private forestlands originates from the
Environmental Quality Commission (EQC) and applicable administrative statutes:

“To protect, maintain and improve the quality of the waters of the state for public water
supplies, for the propagation of wildlife, fish and aquatic life and for domestic,
agricultural, industrial, municipal, recreational and other legitimate beneficial uses.”

[ORS 468B.015(2)] _

-

“Implementation of any limitations or controls applying to nonpoint source discharges or
pollutants resulting from forest operations are subject to ORS 527.765 and 527.770.”

[ORS 468B.110 (2)]

Consistent with these statutes, the FPA is Oregon’s water quality standard compliance
mechanism with respect to forest operations on state and private forestlands:

“The State Board of Forestry shall establish best management practices and other rules
applying to forest practices as necessary to insure that to the maximum extent practicable
nonpoint source discharges of pollutants resulting from forest operations on forestlands
do not impair the achievement and maintenance of water quality standards established by
the Environmental Quality Commission for the waters of the state. Such best
management practices shall consist of forest practices rules adopted to prevent or reduce
pollution of waters of the state. Factors to be considered by the board in establishing best
management practices shall include, where applicable, but not be limited to:

(a) Beneficial uses of waters potentially impacted;

(b) The effects of past forest practices on beneficial uses of water;

(c) Appropriate practices employed by other forest managers;

(d) Technical, economic and institutional feasibility; and

(e} Natural variations in geomorphology and hydrology.” [ORS 527.765 (1)]

“A forest operator conducting, or in good faith proposing to conduct, operations in
accordance with best management practices currently in effect shall not be considered in
violation of any water quality standards.” [ORS 527.770]

These Oregon administrative rules are designed to achieve water quality goals consistent with
the relevant statutes, ORS 468B.015(2), 468B.110 (2), 527.765, and 527.770 cited above. Itis in
this regulatory and policy context that applicable water quality standards and the FPA are
implemented to address water quality protection for waters of the state.

Most of the parameters addressed in this sufficiency analysis are inter-related, and forest
management activities often have the potential to affect more than one parameter at the same




time. For example, habitat can be modified with changes in sedimentation and turbidity, and
sedimentation can influence stream temperature by altering channel dimensions and subsurface
hydrology, thus affecting the net heat load to the stream. It is logical to take a holistic approach
and consider water quality conditions as a result of all the parameters interacting collectively
rather than attempting to consider each parameter wholly independent of the others. Accordingly,
this report takes a broad approach to examining the sufficiency of the FPA and considers the
multiple factors and functions by evaluating water quality standards primarily through the FPA
rule objectives. '

Given the consistency between the FPA and state water quality statutes and their respective
administrative rules, achieving FPA goals, as articulated in the administrative rules, will ensure
achieving and maintaining water quality goals and water quality standards to the maximum
extent practicable. This sufficiency analysis will therefore consider the adequacy of the rules in
achieving the objectives and goals of the FPA. If current practices are meeting FPA objectives
and goals, state water quality standards will be met as well. If the ODF and PEQ find FPA
objectives and goals are not being met, the BOF will create or modify statewide or regional rules,
or design other effective measures to address the water quality impairment.

In analyzing natural resource data and attempting to draw specific cause-and-effect conclusions
between human activities and natural resource conditions, the quality and/or quantity of data
necessary for a high level of scientific certainty is often not available. This effort at evaluating
the sufficiency of the FPA is no exception. Available data pertinent to direct cause-and-effect
linkages between the FPA and quantitative water quality conditions is very limited.

There are at least two general points of view regarding such scientific uncertainty. One is to
assert that since if cannot be determined with certainty that a set of practices is achieving a given
water quality standard, a conservative approach should be taken and the rules changed to provide
a higher level of protection in case a significant risk does, in fact, exist. Another view is to assert
that since it cannot be determined with certainty that a set of practices is not achieving a given
water quality standard, there is no reason for a change in practices until further monitoring and/or
research can prove that a significant risk does, in fact, exist. Both points of view are valid when
scientific findings are uncertain, and values and beliefs play a large role in how these points of
views utilize limited scientific information.

One task of the ODF and DEQ sufficiency analysis is to present and analyze all of the applicable
science and information. Following the completion of this analysis, the Board of Forestry will
consider the recommendations in light of the relevant social, economic, and environmental
context of the FPA. The goal of this approach is to utilize the recommendations so that
outcomes are consistent with both the scientific information and the existing socio-economic

framework of the FPA.
Social, Economic, and Environmental Framework
For the report recommendations to be acted upon following its completion, a review of the legal

and policy sefting, Oregon’s forest Jand base, and forest ecosystem dynamics will need to be
considered by the Board of Forestry in reviewing the adequacy of the FPA in meeting water



quality standards “to the maximum extent practicable” as defined by state statute. Appendix A
provides this review and describes the overall context in which the FPA operates. There are
different environmental, social, and economic implications, depending on the interpretation of
“maximum extent practicable,” and these implications should be considered for this evaluation to’
result in an outcome that does not create unintended negative consequences for resource
protection. For example, increased forestry regulations in Washington state, combined with
development pressures, are partly responsible for ten-times the area of forestlands being
converted to other land uses as compared to Oregon over the last decade. While these increased
regulations may have resulted in some increase in resource protection for forestlands at a site-
specific level, it may have been at the cost of losing an area of land (400,000 acres) to other uses
that may not provide as high a level of resource protection as forestlands. Taking into account
the social, economic, and environmental aspects in evaluating FPA-sufficiency early on can help
to avoid this type of unintended negative consequence, while also ensuring that statutory
obligations are met.

LT

Current Scientific Knowledge

Appendix B is a review and summary of the current scientific findings and monitoring results
relevant to specific forest practice issues directly related to achieving water quality goals. Each
of the water quality parameters that are the subjects of this report are linked to specific forest
practice issues that address those parameters. The forest practice issues reviewed here include
stream temperature, large wood, forest roads, landslides, and fish passage. The technical
information included in this section of the report is used as the basis of the evaluations and
recommendations developed in the remainder of this report, and they are referenced accordingly.

Description of Pollution Control Mechanisms

Appendix C describes the current pollution control mechanisms implemented to meet or exceed
current water quality standards. These mechanisms include both the FPA and Oregon Plan
voluntary measures. They are organized under the same forest practice issues outlined in
Appendix B. : .

Evaluation

The following conclusions apply to all applicable standards (temperature, sedimentation,
turbidity, aquatic habitat modification, and bio-criteria). -

Site-Specific Evaluation
Current protection requirements may be inadequate in the following areas:
» Standards for some medium and small Type F streams in western Oregon may result in short-

term temperature increases at the site level. However, the significance and scope of this
increase is uncertain, and it may be offset at the landscape scale by other factors. Relevant to




the habitat modification standard and criteria, large wood potential for some of these streams
are less than what was assumed under the 1994 rules.

e Standards for some small Type N streams may result in short-term temperature increases at
the site level that may be transferred downstream (this may impact water temperature and
cold-water refugia) to fish-bearing streams. The significance and scale of this change is
uncertain, and it may be offset at the landscape scale. Relevant to the habitat modification
standard and criteria, large wood potential delivered by debris torrents (typically in areas of
very steep topography) along these streams may be less than optimal.

For large Type F streams, shade levels appear to be adequate, and large wood outputs for these
streams is consistent with that assumed under the 1994 rules.

With the exception of the issue of wet-weather hauling and steep-slope ground skidding and
those areas noted above, the FPA appears to be adequate when implemented successfully.

Holistic Evaluation

Over time and space the forested landscape changes. Disturbance is an important process for
maintaining productivity and resetting the environment, but it can also have a number of impacts
to water quality parameters. Human activities can alter the frequency and magnitude of
disturbance relative to historical patterns. While some human activities, like timber harvesting,
may be more frequent than historical rates of disturbance, harvesting may also be less intense of
a disturbance as compared to, for example, historical wildfire. Other impacts, like fire
suppression, may reduce the frequency of disturbance, but result in somewhat more intense
disturbances when fires do occur. The frequency and intensity of the event can influence
vegetative and other disturbance recovery. Human activities to reduce adverse effects, therefore,
need to be evaluated against historical patterns of disturbance.

The current distribution of forest stand age classes, the ievels of tree stocking in managed
plantations, and fire suppression have resulted in well-stocked, dense, closed canopy conifer
stands across a larger portion of the forested landscape than has historically occurred. Thus the
current rules and practices likely result in an increased level of shade at a landscape scale. Ata
site~specific scale, however, some level of risk exists along some streams, as noted in the next
section. The significance of this risk in terms of influencing stream temperatures at a watershed
(or sub-basin) scale is uncertain.

More arguably, higher conifer stocking levels across the landscape in upland and riparian areas
may result in an increased potential for large wood delivery. The likelihood of such additional
stocking resulting in increased large wood production is dependent upon the harvest levels,
retained trees, natural mortality and other disturbance events. Until the sizes of riparian trees
increase through normal growth volume may be limited, even though the number of trees may be
relatively high. Nonetheless, current practices are likely sufficient at a landscape scale.



Temperature

The following is an evaluation of the temperature standard by specific stream types and sizes:

Medium and small Type F streams: Current research and monitoring results show that current
RMA prescriptions for western Oregon may result in short-term temperature increases on some
Type F streams; however the significance of the potential temperature increases at a watershed

(or sub-basin) scale is uncertain.

Small Type N streams: Current research and monitoring results show current practices may
result in short-term (two to three years) temperature increases on some Type N streams. The
significance of potential temperature increases on Type N streams to downstream fish-bearing
streams and at a watershed (or sub-basin) scale is uncertain.

All other streams: Influences on stream temperatures from shade levels resulfing from specific
BMP prescriptions for the other stream category types have not been assessed due to a lack of

relevant data. However, in light of the data and findings specific to medium and small Type F

streams, and given the higher level of vegetation retention on large Type F streams, it is likely

that the standard is being met on large Type F streams.

Sedimentation Standard

The intent of the sedimentation standard as it applies to the FPA is to minimize soil and debris
entering waters of the state. (OAR 629-30-000(3)) With the exception of wet-weather road use,
complying with the road construction and maintenance rules currently in place is likely to result
in meeting water quality standards. The rule and guidance recommendations described In the
next section of this report will work towards ensuring the goals of the FPA and water quality.
standards are being met.

Turbidity Standard

Given the lack of quantitative data to specifically address the turbidity numeric standard, the
turbidity standard is evaluated qualitatively. The intent of the turbidity standard, as it applies to
the FPA, is to minimize soil and debris entering waters of the state. {OAR 629-30-000(3)). Both
the FPA and water quality standards are being met when unfiltered surface runoff from road
construction is entering applicable waters of the state and there is a visible difference in the
turbidity of the stream above and below the point of delivery of the runoff for less than a two- or
four-hour duration (depending on the stream grade and with all practicable erosion controls in
place). When unfiltered surface runoff from general road use is minimized, and/or if all
applicable BMPs have been applied, both the FPA and water quality standards are being met as

well,

With the exception of wet-weather road use, complying with the road construction and
maintenance rules and guidance currently in place is likely to result in meeting water quality
standards. The rule recommendations will help improve compliance and implementation of the
FPA to ensure the goals of the FPA and thus water quality standards are being met. Specific to




wet-weather hauling, construction and maintenance standards should be developed for roads at
risk for sediment delivery. Prohibiting hauling during periods of wet weather on road systems
that have not been constructed with specific standards for surface materials, drainage systems, or
other alternatives (paving, increased numbers of cross drains, sediment barriers, settling basins,
etc.) will also minimize delivery of sediment streams.

Habitat Modification Standard

The FPA standard as it relates to habitat modification is “to grow and retain vegetation [along
fish-bearing streams] so that, over time, average conditions across the landscape become similar
to those of mature streamside stands;” and “to have sufficient streamside vegetation [along non
fish-bearing streams] to support functions and processes that are important to downstream fish
use waters and domestic water use.”(OAR 629-640-0000)

The following is an evaluation of the habitat modification standard describedsabove by specific
stream types and sizes: -

Medium and small Type F streams: Monitoring data indicates the assumptions used to determine
basal area targets for small and medium streams in western Oregon may not be consistent with
what the RMAs are capable of growing along these streams. The data also shows that 60 percent
of harvest operations occurring along fish-bearing streams do not result in management within
the RMAs. There is a reasonable possibility that, under the current rules, some of these streams
are not likely to result in the “desired future condition” in a timely manner, as described in the
goals of the FPA.

Small Type N streams: There is increasing scientific evidence that small non-fish-bearing
streams prone to debris flows provide an important source of large wood for downstream fish
habitat. While these streams are providing some level of functional large wood inputs and shade
production under the current rules, the rules were not specifically designed to retain significant
sources of large wood and shade in these areas. There is a reasonable possibility that, under the
current rules, some of these streams are not likely to adequately support functions and processes
important to downstream fish use waters, as described in the goals of the FPA.._

All other streams: Influences on habitat modification resulting from specific best management
practices for the other stream category types have not been assessed since they were considered a
lower priority. However, given the higher level of vegetation retention on large Type F streams,
and in light of the data and findings specific to medium and small Type F streams, it is likely the
standard is being met on these streams.

Fish passage blockages: Since 1994, the FPA has required juvenile fish passage be provided on all
fish-bearing streams. Current monitoring information does not indicate Forest Practices policies
need to be significantly changed on how to install fish-passable stream crossings. With few
exceptions, it appears when the guidelines are implemented correctly, the success rate is high for
creating conditions belicved to provide a high likelihood of fish passage.



Biocriteria Standard

This standard is consistent with multiple FPA purposes and goals that refer to the sound
management of soil, air, water, fish and wildlife resources, whiie at the same time ensuring the
continuous growing and harvesting of forest tree species. Given the general nature of this
standard and the lack of specific criteria to use in evaluating this standard, biocriteria cannot be
explicitly evaluated at this time. It is reasonable to assume that. given the inter-related nature of
the temperature, sediment, turbidity and habitat modification parameters relative to biocriteria, to
the extent these other parameters are being met, the biocriteria standard is likely to be met as

well.

Recommendations

The FPA goals and objectives, as well as most of the state water quality standards and criteria
being evaluated in this analysis (temperature and turbidity being the exceptions), are qualitative
in nature. Thus, conclusions regarding the effectiveness of the rules in meeting the goals and
objectives are qualitative as well, Available data relevant to those quantitative water quality -
standards (i.e. temperature and turbidity) is inadequate to draw specific and comprehensive
conclusions about the adequacy of current practices; therefore, the evaluation of these criteria is

also qualitative.

Data in many areas is lacking and, in many cases, not comprehensive. In light of this, any policy
decisions made when this report is completed will depend upon professional judgement
consistent with available scientific information. As the Board of Forestry considers these
recommendations, social and economic factors, along with the scientific evidence on the
adequacy of current practices presented here, will be considered as well.

The following recommendations are offered to highlight general areas where current practices
could be improved upon to better meet the FPA goals and objectives and, in turn, provide greater
likelihood of meeting water quality standards.

Recommendation #1: The RMA basal area retention standards should be revised, where
appropriate, to be consistent with achieving characteristics of mature
forest conditions in a timely manner; and to ensure that RMAs are
providing desirable amounts of large wood and shade over space and
tiine.

Recommendation #2: Revise current practices so desirable amounts of large wood are available
along small stream channels that can deliver debris torrents to Type F
streams. Ensure that adequate shade is maintained or rapidly recovered
for riparian areas along small perennial Type N streams with the potential
to impact downstream Type F waters.

Recommendation #3: Provide additional large wood to streams by actively placing the wood in
arcas where it will provide the greatest benefits to salmonids.




Recommendation #4:

Recommendation #5:

Recommendation #6:

Recommendation #7:

Recommendation #8:

Recommendation #9:

Reduce the delivery of fine sediment to streams by installing cross drains
to keep drainage waters from eroding slopes. This will aliow filtering of
sediments and infiltration of drainage water into undisturbed forest soils.
Cross drains should not be confused with stream crossing culverts. Cross
drains take water from the road surface and ditch and route it
under/across the road, discharging the water downslope from the road.

Develop specific standards for roads that will be actively used during the
wet season. This would include a requirement for durable surfacing of
roads in locations where fine sediment can enter streams. This would
also include ceasing to haui if roads have not been constructed with
effective surface materials, drainage systems, or other alternatives
{paving, increased numbers of cross drains, sediment barriers, seitling
basins, ete.) that minimizes delivery of sediment into streams.

-

Develop specific guidance describing how roads in critical locations
would be reviewed to reduce road length, and determining when, despite
the relocation, the road location would pose unacceptable risk to
resources and not be approved.

Construct stream crossings that adequately pass large wood and gravel
downstream, and provide other means for passage of large wood and
sediment at those crossings that restrict passage. The transport
mechanisms for large wood and gravel should include both stream storm
flows and channelized debris flows. This would reduce the risk of debris
backing up behind the structure, potentially resuiting in catastrophic
sediment delivery caused by washouts.

Develop specific steep-slope, ground-based, yarding practices, or add a
prior approval requirement for ground skidding in high-erosion hazard
locations.

Manage locations most prone to landslides (high-risk sites) with
techniques that minimize impacts to soil and water resources. To achieve
this objective, best management practices to protect Jlandslide-prone
terrain currently in guidance should be incorporated into the forest
practice rules, while developing a better case history for evaluating the
effectiveness of those practices., These standard practices are designed to
minimize ground alteration/disturbance on high-risk sites from logging

practices.

Recommendation #10: Provide for riparian functions along stream reaches above impassable

stream crossing structures that have a high probability of recolonization
by saimonids once the structure is replaced/improved. If an upstream
reach has the capacity to be a fish-bearing stream, but is currently a non-
fish-bearing stream because a stream crossing structure cannot pass fish,



the forest practices rules should be amended so the upstream reach is
classified as a fish-bearing stream.

Recommendation #11: Facilitate the identification, prioritization, and restoration of existing

culverts that currently do not pass fish. Culvert replacement should be
accelerated above what is currently being done, specifically for family
forestland owners who often do not have adequate resources to address
this tssue in a timely manner.

Recommendation #12: Provide a more effective and efficient means of classifying streams for

“fish use.,” Revise the forest practice ruie definition of Type F and Type
N streams using a physical habitat approach to classify fish-use and non-
use streams.

Compliance and Effectiveness Monitoring <

The goal of the ODF forest practices monitoring program is to evaluate the effectiveness of the
forest practice rules. Monitoring results are used to guide future management practices through
the rule revision process. The goal includes a commitment to address specific Oregon Plan
issues. The forest practices monitoring strategy is currently being revised. The key areas
identified for improvement include:

Building understanding, acceptance and support for the monitoring strategy.

Using random sample design to select all sites. This has been used for two current projects.
Combmmg monitoring efforts at each site to increase efﬁc;ency (ie. comphance monitoring
and riparian function at the same site)

Increasing coordination with other Oregon Plan monitoring efforts, most notably DEQ and
ODF&W.,

Addressing issues at a watershed scale.

Improving communication of project status and results, both internally and externally using
newsletters and project publications.

The following are specific recommendations for future monitoring:

1.

Maintain a riparian monitoring program that continues to monitor the effectiveness of
riparian prescriptions and riparian functlons to ensure water quality goals are achieved in the
future,

Monitor improvement of forest roads at a landscape level, looking specifically at
implementation of the road hazard and risk reduction project.

Evaluate the need for further road compliance and effectiveness monitoring following the
completion of the BMP compliance monitoring project relating to road BMPs. Also evaluate
the progress and effectiveness of current voluntary efforts under the Oregon Plan to upgrade
existing culverts that do not pass fish. |




4. Monitoring of watershed-scale effects relative to current practices along small Type N
streams should be a priority to help narrow the current level of uncertainty.

The following are remaining issues identified in this report that may warrant future exatnination
as additional information is available:

e Isthe occurrence of blowdown having an effect on meeting the goal of achieving “over
time, average conditions across the landscape become similar to those of mature forest

conditions™ in RMAsY

* Are current forest practices meeting the water quality standard with respect to cold-water
refugia? (This analysis will not be possibie until the DEQ develops the specific guidance
necessary to identify cold-water refugia on the ground that can be evaluated against the
standard.) ‘

e  What effect, if any, are current practices along small non-fish-bearing streams having on
downstream sediment regimes?

The Board of Forestry is currently deliberating the recommendations introduced by the Forest
Practices Advisory Committee (FPAC) in September 2000. The process of implementing
changes to current BMPs will occur over the next few years and 1s likely to consist of both
regulatory and non-regulatory measures. The ODF monitoring program is also beginning a new
series of effectiveness monitoring projects to evaluate BMP sufficiency in protecting riparian
functions and water quality. There may also be some issues with water quality parameters that
are not specifically addressed in this report that could have an unknown potential for current
practices to cause changes in water gquality conditions. In these cases, the DEQ will coordinate
with the ODF and its monitoring program to address these parameters as concerns are identified
and documented. Specific details of future monitoring efforts will be determined once the FPAC
recommendations are developed further and implemented. ODF’s monitoring strategy will
continue to be developed at that time.



Artwork by Sophie Meserow, Riverdale Grade School, Portland

August 16, 2000




—() Department of Forestry
) regon State Forester s Office
2600 State Sireet

" John A, Kitzhaber, M.D., Governor Salem’ OR 97310
(503) 945-7200

FAX (503) 945-7212

TTY {503) 945-7213 /R00-437-4490

http://www.odf.state.or.us

August 14, 2000

David Gilbert _ “STEWARDSHIP IN
ORESTRY”

Oregon Board of Forestry F Y

2600 State Street

Salem, OR 97310

Dear Chair Gilbert and Members of the Oregon Board of Forestry:

| am pleased to transmit the final report of the Ad Hoc Forest Practices Advisory
Committee on Salmon and Watersheds. The report represents the culmination of
eighteen months of hard work by the Committee. It includes scientific and technical
reviews as weli as regulatory and non-regulatory recommendations relating to fish
passage, forest roads, landslides, and riparian functions.

Following lengthy and sometimes tough deliberations, the committee achieved
consensus or strong agreement on 24 recommendations that included not only
regulatory changes but also incentives and voluntary activities. The recommendations
were supported by members of the committee in the spirit of making significant and
positive contributions for salmon and watersheds and to advance the Oregon Plan.
For some recommendations, the views of individual committee members differed,

and these differences are noted in the report. With regard to the riparian functions
recommendations, these recommendations should be considered as a package
because of the delicate balance that was achieved in reaching agreement on it.

Although the work of the FPAC is complete, | believe that it is important to point out
specific follow-up actions that will need to be addressed by the Board of Forestry.
These tasks are:

+ Further exploration of incentives through the Board charging the Family
Forestiand Committee to explore and build on the incentive options developed
by the FPAC.

. Directing the Depariment to work with interests in Eastern Oregon to deveiop
riparian measures for eastern Oregon forests.

¢ Ensuring the rule proposals are supported by the findings required under
ORS 527.714,

£




Letter to David Gilbert
August 15, 2000
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We look forward to presenting this report to you at your upcoming meeting on
September 6, 2000.

Sincerely,

Ronald C. Cease

Chair, Ad Hoc Forest Practices Advisory Committee
on Salmon and Watersheds

AH/kg

c. Members of the Ad Hoc Forest Practices Advisory
Committee on Saimon and Watersheds
James E. Brown, State Forester
Ann Hanus
Charlie Stone
Ted Lorensen
Paula Burgess
Peter Green
Dick Pedersen
Jeff Boechler
Vicki Willis
Connie Green



Executive Summary-
Forest Practices Advisory Committee on Salmon and Watersheds
Consensus and Strong Agreement Recommendations

The following is a summary of the recommendations that have received either “consensus” or
“strong agreement” among committee members. “Consensus” support means all committee
members present or represented by proxy at the meeting where the recommendation was
discussed expressed support. “Strong Agreement” means no more than three of the thirteen-
committee members expressed non-support. “Majority ™ support referenced in the body of the
report means at least seven committee expressed support, but four to six committee members
expressed non-support.

Fish Passage

Recommendation A: The forest practice rules should be revised to ensure that if an upstream
reach has the natural capacity to be a fish-bearing stream but is currently a nonfish-bearing
stream because of a stream crossing structure that cannot pass fish, the reach will be classified as
a fish-bearing stream. The extent of potential fish use upstream of the blockage will be
determined using guidance to be developed based on field fish presence surveys and interim
criteria. (See Option #1 under Fish Passage for more information)

Recommendation B: Forest landowners should accelerate the identification, prioritization, and
restoration of existing stream crossing structures (typically culverts) that currently do not pass
fish on streams inhabited at any time of the year by anadromous or game fish species or fish that
are listed as threatened or endangered species under the federal or state endangered species acts,

A new source of funding is necessary to encourage stream crossing repair work. The new funds
could be generated based on forestland ownwership, on timber harvested, on acres harvested, on
road miles, or through some other mechanism (a preference for a per acre assessment based on
forestland ownership was expressed by the commiitee). Landowners could then apply for a
credit against expenses incurred in voluntarily remediating legacy road and culvert problems.
(See Option #2 under Fish Passage for move information) The fundmg mechanism would be
phased out as landowners completed repair work.

Recommendation C: The forest practice rules should be revised to incorporate a physical habitat
approach to designating fish use and non-fish use streams. ODF has developed interim
classification guidelines to designate fish use based upon the physical characteristics of a stream.
These guidelines were based upon fish presence survey data and could be used to classify
streams that are fish use. The guidelines use either mapped or on-the-ground physical
characteristics. The current stream classification rules would be amended to establish that fish
use streams are any streams that meet the habitat criteria. The habitat criteria may need to be
modified and improved based upon more recent and complete survey data. Key issues that will
need to be addressed include the acceptable margin of error in applying a habitat model and
opportunities for landowners to request field verification of habitat criteria. Fish presence survey




data, when available, will supercede the guidelines in designating fish or non-fish use. (See
Option #3 under Fish Passage for more information)

Recommendation D: A funding source should be created for family forest landowners or the
state should otherwise assist family forest landowners in obtaining funds from existing sources to
expand the current voluntary road assessment effort to non-industrial private forestlands. This
financial assistance would also be used to help family forest landowners replace stream crossings
that are not adequately passing fish. (See Option #4 under Fish Passage for more information)

Forest Roads

Recommendation E: To address existing roads constructed using past practices or methods, such
roads should be systematically evaluated and mitigated where appropriate for negative impacts
or risks to:

1. Waters of the state;

2. Passage of juvenile/adult anadromous fish; and

3. Downstream passage of habitat elements.

“Other land-use™ roads should use at least the same best management practices (BMPs) as
required for forestlands.

The department should create specific road maintenance guidelines for high hazard locations, by
developing and making available to operators and regulators improved guidance. The
department should be given general authority to require additional cross drainage installation as a
maintenance requirement prior to an operation when current road condition and a proposed use
will impair water quality. (See Option #6 under Forest Roads for more information)

Recommendation F: Cross drainage structures on new roads should be instailed so that the risk
of sediment delivery to waters of the state from new roads is minimized.

While this is the current standard, department should provide better guidance and training for
achievement of the rules. Current rules provide authority for installation and maintenance of
road cross-drains. Training and improved guidance would be developed and implemented for
operators/landowners and regulators that would emphasize the need for adequate spacing and the
proper installation of road cross drains,

The forest practice rules should be revised to better clarify the objectives for cross-drainage. For

example, the rules might state that the objectives are to ensure that cross drains are instalied in

adequate numbers and in proper locations so that:

i. Road surfaces are protected from erosion and water retention;

2. Erosion of the roadside ditch is minimized;

3. Ditch water is not discharged onto unstable slopes; and

4. The amount of ditch water (and associated sediment) discharging directly into a stream is
minimized. (See Option #7 under Forest Roads for more information)



Recommendation G: The forest practice rules should be modified to more specifically address
wet-weather hauling. This should include development of two criteria, probably in rule form, to:

1. Address road use in wet weather to ensure that durable surfacing or other effective methods
are used on road segments that can deliver sediment to streams; and

2. Require operators to cease heavy truck traffic on roads when the road surface is breaking
down (only for segments that are delivering sediment to streams). “Breaking down™ would
be defined by both depth of ruts and by depth of muddy fine sediment on the road. (See
Option #8 under Forest Roads for more information)

Recommendation H: The department should develop clear decision-making criteria for
evaluating proposed road locations in areas where there is a high risk of landslides, surface
erosion, or of direct physical alteration to streams, riparian areas, lakes or wetlands. The criteria
should identify preferred locations and construction practices that will result in roads being
constructed in a manner that results in the lowest overall impact to water quality and fish habitat
while allowing the landowners to achieve their management objectives (Method 5). The criteria
should also direct the Department of Forestry to not approve road construction or reconstruction
in the sensitive areas described above, if viable alternatives exist. (See Option #10 under Forest

Roads for more information)

Recommendation [: Means should be developed or provided for the movement of large wood
and sediment downstream at those crossings which may otherwise restrict movement. The
transport mechanisms for large wood and sediments may be either stream storm flows or
channelized debris flows. (See Forest Roads Option #12 for more information)

Recommendation J: Improved cooperative road system planning, maintenance and use is needed
between federal and private forest landowners. (See Option #16 under Forest Roads for move

information)

-~ Recommendation K: Future forest road best management practice compliance and effectiveness
monitoring should be implemented within the context of the Forest Practices Program’s strategic
monitoring plan and prioritized in context with available monitoring resources and other
monitoring needs (See Option #18 under Forest Roads for more information)

Recommendation L.: Additional training on forest road construction and maintenance should be
provided for landowners and operators. (See Option #19 under Forest Roads for more
information)

Recommendation M: The forest practice rules should be changed to require prior approval for
ground based harvesting on steep slopes where there is a significant risk of sediment delivery to
streams. (See Option #57 under Forest Roads for more information)

Recommendation N: A road closure program should be developed that forest landowners, the
Department of Forestry, and local law enforcement can use to limit public access onto sensitive
road systems that have a high risk of delivering sediment to streams, or that directly impact
aquatic habitat. (See Option #59 under Forest Roads for more information.)




Landslides

Recommendation O: All landslide prone locations (now called “high risk sites”) should be
identified prior to timber harvest operations. During the notification process, the department
should inform the operator of the likely presence of high risk sites in the operation area, based on
coarse screen maps. The operator would then be expected to more specifically locate sites within
the operation area by ficld reconnaissance. There is also the expectation that “significant” areas
of high risk sites which are not mapped will also be identified by the operator. (See Oprion £45
under Landslides for more information)

Recommendation P: The department should identify stream channels which are prone to debris
flows and torrents. Identifying those channels which are capable of transporting large wood to
Type F streams could make it possible to focus riparian prescriptions on those streams where
greater benefit to aquatic habitats are likely. |

The department should inform the operator during the notification process of the likely presence
of debris flow prone channels, based on coarse screen maps. The operator would then be
expected to more specifically locate debris flow prone channels by field reconnaissance. ODF
would provide specific criteria to be used in field identification. (See Option #46 under
Landslides for more information)

Recommendation Q: The locations most prone to landslides (now called “high risk sites™)
should be managed with technigues that minimize impacts to soil and water resources.

To achieve this objective, the best management practices used to protect high risk sites that are
currently in guidance should be incorporated into the forest practice rules (Method 1} and a
better case history basis for evaluating the effectiveness of those practices should be developed
(Method 6). These standard practices are designed to minimize ground alteration/disturbance on
high risk sites from logging practices. (See Option #47 under Landslides for more information.)

Recommendation R: It is important to leave trees or downed wood in locations where they
provide wood to be moved by debris flows into fish-bearing streams.

To achieve this objective, it is realistic or appropriate to use a menu of potential methods to leave
trees or downed wood, depending upon likelihood of wood delivery and operational efficiency.
It is not appropriate to rely on a single strategy to provide this potential source of large wood.
The operator should be required to select an appropriate option in cooperation with ODF. (See
Option #61 under Landslides for more information,)

Riparian Functions

Recommendation S: The active placement of large wood or other structure in streams deficient
in wood or other structure is necessary for short-term aquatic habitat improvement, but it
should be done in a manner that still assures the timely achievement and maintenance of
characteristics of mature forest conditions in the riparian management area in the longer term.

A menu of methods should be developed to prioritize and guide placement of large wood. This




menu should include as one method placing wood along streams during an adjacent entry for
harvesting. (See Option #20 under Riparian Functions for more information}

Recommendation T: Additional department resources should be allocated to monitoring the
effectiveness of the water protection rules. At a minimum, current levels of monitoring must be
maintained. Adequate resources should also be provided to enable the department to conduct
effectiveness monitoring related to the large wood objectives of the Oregon Plan for Salmon and
Watersheds and water quality standards, as well as continued best management practices
compliance monitoring. Coordination with other agencies on monitoring projects is essential.
(See Option #30 under Riparian Functions for more information)

Recommendation U: The State of Oregon should develop a clearer and more comprehensive
policy on riparian management that addresses ali land uses. The committee did not discuss
whether such a policy should require uniform protection on all land uses. However, the policy
should, at-a minimum, establish a baseline standard for resource protection and both clarify and
explicitly describe Oregon’s expectations for different land uses if some land uses will be
required to meet a higher protection standard than others. (See Option #41 under Riparian
Functions for more information)

Recommendation V: The following list of changes are recommended to increase the protection
and restoration of riparian functions. Further clarification and/or guidance on a number of these
points will be needed to further develop these concepts.

1. Harvesting Cap 40%
In western Oregon, manage any harvesting within the RMA so that the retained conifer
basal area exceeds the basal area standard target, or 60 percent of the pre-harvest basal
area, whichever is greater.

2. No Touch area’s of RMA
The no-touch width will be equal to one-half the width of the entire RMA.

3. Largest Trees 10 out of 20 largest
Retain 10 of the 20 largest trees per 1,000’ outside of the no-touch width that will best
achieve aquatic riparian functions. Subject to FPF approval, the landowner would
identify tree locations in a written plan demonstrating how this objective will be met.
There would be discretion to also consider operational issues and the value of the trees, as
long as best achieving aquatic riparian functions remains the primary objective.

4, Type N Streams FPF discretion

a. Small Type NT streams are: 1. Perennial Small Type N (temperature) streams
that are tributary and contribute at least 30% of the flow to small and medium
Type F streams and that have a drainage area larger than X acres (basin size to be
set be georegion, 40 acres for the coast range). Initial classification will be based
on basin size, but landowners may delist streams or stream segments verified as
non-perennial. 2. Small Type N (torrent) streams with drainage basins greater
than 30 acres, in which more than 75% of the basin has been mapped as “high” or
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10.

11.

50% “extreme” debris flow hazard (by the State Forester) and which have a high
probability of wood delivery to Type F streams.

b. Small NT stream protection: 1. Up to the first 500 feet of Type NT (temperature)
stream above the contluence with a Type F will have a 50 foot search zone, each
side. Within the search zone, retain 4 square feet of trees per each 100 feet of
perennial flow (up to 500°) and all non-merchantable conifer on each side of the
stream. Trees left along these streams to satisfy the basal arca requirement can be
counted as in-unit leave trees. 2. “Torrent” type NT streams will be protected as
follows - FPF, working with the landowner, has discretion to direct retention of
in-unit trees to 50 x 500’ search zone (each side).

In-growth 25% adjustment for small streams

The standard target will be recalculated for small Type F streams vsing the same per-acre
basal area as large streams, minus 25 percent for in-growth. The standard target will also
be recalcuiated for medium Type F streams, using the same per-acre basal area as large
streams.

Riparian Specialist

The Oregon Department of Forestry will designate a riparian specialist in each
administrative area who will be available to inventory and prepare riparian prescriptions
for landowners, at their request. These specialists will be new positions funded by funds

other than the harvest tax.

Similar Prescriptions for All Large and Medium Streams
Large and medium Type N stream prescriptions will be the same as the equivalent size

Type F.

Monitoring
The effectiveness of the small Type N stream prescription will be a monitoring priority.

Alternative Vegetation Retention Prescriptions
The existing alternative vegetation retention prescriptions (e.g., hardwood conversions)
may be-applied to all riparian management areas (RMA’s).

Preventing Sediment Delivery

The purpose statement for harvesting rules will be modified to better describe the
objective of preventing sediment delivery to channels. The current requirement not to
locate skid trails within 35 feet of Type F or D streams will be extended to all streams.
Skid trails will be defined as an excavated trail used to yard logs with more than one turn.

Measurement of Riparian Management Area/Channel Migration Zone

The riparian management area (RMA) will be measured from the current points of
measurement except for areas designated by the State Forester as a channel migration
zone (CMZ). A CMZ is an unconstrained reach of stream that in the judgment of the
forester is likely to have channel movement that can go outside the RMA widths within
the period of a rotation (50-100 years). Within the CMZ, the no touch area will be
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13.
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measured from the high water mark of the channel (same as current rules). The outer
edge of the CMZ will be based upon guidance to be developed by a technical committee.
Retained trees in the CMZ shall be no less than the basal area standard target.

Type N and Small Type F Streams: Landowners would get credit for in-unit leave trees.

Conceptual agreement about the use of “stratification.”

In recognizing that riparian stands are not homogenous and that applying a single target
for the RMA can prevent appropriate management in patches with conifer “over”
stocking, agreement was reached on the concept of stratification. The details of how to
do it in the field are to be developed. Stratification could allow an RMA to be divided
into segments with a different management approach applied to each segment; based on
the specific conditions in the segment.

“Provide for placement of large wood” is supported as a concept.
(See “Subcommittee” Riparian Option under Riparian Functions for more information)

Landscapes

Recommendation W: The Board of Forestry should ask the Governor to:

o Convene a collaborative process for landscape scale approaches to protect and recover
salmonids and provide and protect clean water across land uses and ownerships:

1.

Identifying and evaluating current policy frameworks and scientific findings related to
landscape management;

Developing common protocols for watershed assessment and monitoring;

Review existing and proposed watershed assessment protocols and recommend a means
to achieve an effective assessment;

Identifying research needs, regulatory and non-regulatory policies, and technical methods
to support landscape scale approaches; and

Improving cooperative approaches and partnerships among local, state, and federal
governments and private landowners,

e Strengthen “Oregon Plan for Salmon and Watersheds” support for basin and watershed scale
assessment, collaboration, and restoration by:

I.

Linking funding support for OWEB projects to basin and watershed priorities and those
projects that are supportive of the goals of the Oregon Plan;

Increasing long term financial sapport for watershed councils and coordinators;

Boosting funding to state agehcies to enhance technical support to watershed councils
and restoration activities of watersheds;

Setting priorities, where possible, according to the identification of limiting factors on
fish runs; u
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5. Assembling a local/state/federal team to solve watershed and landscape level problems
that involve multiple governmental agencies. The team would recommend positive
changes to reduce/eliminate duplication, do away with actions that are counter to the
Oregon Plan, and improve communications. Where appropriate, non-governmental
representatives should be included; and

6. Ensuring the long term viability of the Oregon Plan by implementing Executive Order
EQ99-01.

¢ Support increased funding for scientific research and the establishment of a natural resource
research institute to address landscape/watershed scientific questions and Oregon Plan policy
issues using a multi-disciplinary approach; and

e Strengthen policies to encourage maintenance of the forestland base and increase it through
afforestation of suitable lands since forests provide the best and most essential habitat
components for salmonids.

Recommendation X: The Board of Forestry should:

e Include the policy objectives of the Oregon Plan for Salmon and Watersheds as part of its
next revision of the Board’s strategic plan, The Forestry Program for Oregon;

e Investigate, develop, and promote incentives--such as expanding the federal Conservation
Reserve Enhancement Program, providing financial assistance, using forest stewardship
plans, and easing anti-trust restrictions—so as to encourage forest landowners to encompass
broader landscape goals in their management plans; and

» Continue to investigate and analyze forest conditions across the landscape through:

1. The Department of Forestry’s Forest Assessment Project which has forged partnerships
with Oregon State University and the Pacific Northwest Research Station; and

2. Data and models developed in other projects such as the Umpqua Land Exchange and the
Sierra Nevada Project.
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IN FORESTRY"

Dear Chairman Sohn and Members of the Oregon Board of Forestry:

I am pleased to transmit the final report of the ad hoc Eastside Riparian Functions Advisory
Committee (ERFAC). The report represents the culmination of twenty months of work by the
committee. ERFAC was convened by the Department of Forestry as recommended by the ad
hoc Forest Practices Advisory Committee on Salmon and Watersheds, and as approved by the
Board on July 20, 2001, ERFAC’s deliberations focused on forest practices and riparian
functions in eastern Oregon. The report presents recommendations for regulatory and
nonregulatory actions to meet water quality standards and to protect and restore salmonids in
eastern Oregon.

The Department of Forestry selected representatives for the eleven-member commitiee with the
intention of providing a cross-section of viewpoints, both from a geographical and an interest
group perspective. The mtended balance was impacted when the tribal representative and
subsequently the designated alternate left their positions with the Confederated Tribes of Warm
Springs before the committee’s final deliberations. ERFAC deliberations were lengthy and at
times challenging as committee members with diverse backgrounds struggled to develop
recommendations based on the limited scientific and technical information available for eastern
Oregon. The report presents the committee’s support for specific recommendations related to
riparian functions and an explanation of the basis for each recommendation. The report also
presents dissenting viewpoints from members who indicated that they did not support a
recornmendation.

A central concept in committee deliberations was the potential need for active management
within riparian arcas because of the role of frequent fire in the natural history of the arid eastside
ecosystems, and the increasing impacts of disease and insect outbreaks attributed to decades of
fire suppression. Some committee members felt that the comumittee had effectively focused on
protecting riparian functions, while others felt the focus was on active management and
silviculture, with a lack of consideration for what was needed to meet water quality standards
and improve fish habitat. These conflicting viewpoints are reflected in the tallies of support for
each recommendation.




Howard Sohn, Chair
February 19, 2003
Page 2

1 am hopeful that the recornmendations contained in this report, along with these from the
preceding efforts of Forest Practices Advisory Commitiee, the Independent Multidisciplinary
Science Team, and Sufficiency Analysis reports, will be useful as the Board of Forestry
considers potential changes to forest practices.

J

ohn Howard
Chair, Eastside Riparian Functions Advisory Committee
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¢:  Members of the Eastside Riparian Functions Advisory Committe