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State Water Resources Control Board
Division of Water Rights

Water Quality Certification Program
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Sacramento, CA 95812-2000

RE: PCFFA and IFR Scoping Comments on Application for Water Quality Certification
Pursuant to Section 401 of the Federal Clean Water Act for the Relicensing of the
Klamath Hydroelectric Project (FERC No. 2082).

Dear Board Members and Staff:

These CEQA scoping comments are submitted on behalf of the Pacific Coast Federation of
Fishermen’s Associations (PCFFA) and the Institute for Fisheries Resources (IFR). Both
organizations have been involved in Klamath Basin salmon restoration efforts for decades, and both
represent the working men and women and their communities that make up the West Coast commercial
fishing industry, much of which is economically dependent on the salmon productivity of the Klamath
River. The Klamath Basin was once the third-largest salmon producing river in the continental U.S.,
before it was bisected by the Klamath Dams which have no fish passage — an environmental mitigation
lack that is illegal under current law, and which will have to be fixed in any Klamath Hydropower
Project relicensing.

We will discuss the scoping issues that should be considered in two categories: (1) basic scoping
issues (including baselines, geographic and temporal scope of your EIR analysis) that would generally
be required or advisable under CEQA, and; (2) specific issues related to adverse water quality impacts
and the relationship of those impacts to losses of biological and economic productivity in the Klamath
River’s once-abundant salmon fisheries and the related impacts of these declines on the economies and
lives of coastal and in-river fishing-dependent communities.

STEWARDS OF THE FISHERIES
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A number of important documents are included as Attachments for the Administrative Record, as
well as evidence that these adverse impacts are substantial and pervasive. We wish to enter into the
record, by reference, all reports and studies: (1) related to the Klamath Basin Agreements CEQA/NEPA
Analysis and Secretarial Determination (all available from www.klamathrestoration.gov); the formally
approved Total Maximum Daily Loads (TMDLs) for the Klamath and Lost Rivers in Oregon and
California and associated studies in Oregon and California; all studies on water quality and dam
removal impacts within the FERC Docket P-2082, and; all monitoring reports and studies related to
Interim Reservoir Management and Interim Measures under the Klamath Hydropower Settlement
Agreement (KHSA).

Our previous scoping comments dated 23 February 2009, with Attachments, are incorporated by
reference and will also be filed separately as a supplement filing for this current Record, including the
attachments thereto. Many of our previous comments have yet to be addressed in the most recent
Application and will thus be revisited herein.

These fisheries-specific comments are submitted to supplement, and are in addition to, other written
comments being submitted separately by other entities, and which we also endorse and incorporate
herein by reference, including all written comments and their attached documents and studies to be
submitted separately by: the California Water Impact Network (CWIN); the Karuk Tribe; the Yurok
Tribe; the Hoopa Valley Tribe; the Quartz Valley Rancheria; the Klamath Riverkeeper; and the
Klamath Inter-Tribal Water Quality Working Group. And while we are not specifically dealing with
the many issues raised by the Tribes in our own comments (leaving a full explication of those issues to
the Tribes with the most expertise in those issues), we too are concerned about severe impacts on both
water quality and Tribal cultures and economies raised by the Tribes in their separate comments, and
reiterate those issues by reference.

In summary, for the Klamath 401 permit EIR, we request a full analysis of dam removal
alternatives, including the alternatives of four dams out and five dams (i.e., including Keno) out. The
EIR should discuss cumulative impacts of reservoirs and dam management, and all past, present and
reasonably anticipated future actions, including (if relicensed) the certainty of Federal Power Act Sec.
18-required fish passage, and both the environmental and economic the impacts those fish passage
facilities would have in and of themselves.

We also request a full and complete analysis of the impacts of fish passage, TMDL compliance and
providing protective and bypass flows, including reductions to the Project of its production of electrical
power in order to meet those other legal requirements.

We also request that the EIR include full and complete analyses of all economic and socioeconomic
impacts on ocean fisheries management in the geographic area from Oregon to Mexico and out 200
miles, as well as in the Klamath Management Zone (KMZ) that extends into Oregon waters. As we
will make clearer in our comments below, lack of fish passage at the Klamath dams in the past has had
huge adverse economic impacts on salmon productivity from the Klamath River, which in turn can and
has triggered massive shutdowns of commercial fisheries over more than 700 miles of coastline, from
Monterey, CA to the Oregon-Washington border, and sometimes well beyond. Some of these adverse
impacts could be partially mitigated, but many cannot, and some current adverse impacts on beneficial
uses such as salmon production (such as sediment starvation and lack of spawning gravel recruitment
below the dams) cannot be adequately mitigated with the current dams in place.
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Moreover, J.C. Boyle and Keno Dams in Oregon are part of the same Project under their FERC
unified single license, and their ramping and bypass flow and TMDL water quality impacts should be
considered with both dams in/dams out comparisons. Toxic algae impacts on beneficial uses must also
be thoroughly discussed; discharge of mycrocystin at the Iron Gate Dam’s outflow is also a point source
which must be separately regulated.

The Reservoir Management Plan contained in the Application, which is nothing more than a vague
“plan to plan” and to conduct yet more vaguely described studies, should be replaced with concrete
mitigations that have greater assurance of success. No FERC license, and no 401 Certification, should
be issued on the basis of such uncertainties, particularly when it is by no means certain that any of the
mitigation measures “to be studied” or “to be proposed” will actually result in real and practical
mitigations.

Additionally, PacifCorp’s flow recommendations are in violation of the Section 18 fish passage
requirements that will now be mandatory conditions in any FERC license, and which have already been
tested in litigation and found to be technically and legally sound.

(1) Geographic Scope of Cumulative Impacts Analysis: The “Project Area” for purposes of
cumulative impacts analysis should be the entire area from Upper Klamath Lake’s Link River Dam
(containing the first structures within the Klamath Hydropower Project (KHP)), downstream to the
estuary, and also including all impacts on salmon population and fisheries losses and declines that can
be causally linked to the KHP and which occur within the coastal areas of the Klamath Management
Zone (“KMZ”) — an area extending from the shores of California and Oregon offshore out to 200 miles,
and which extends north to at least Humbug Mountain, (OR) and south to at least Horse Mountain (near
Shelter Cove), California. Constraints on ocean fishing related to Klamath origin stocks have in some
years reached from Central Oregon to the Mexican border. It should also be noted that PacifiCorp itself
acknowledged that this entire region is all within the “Project Area” in its original Application for
Relicensing to FERC in 2004 (see footnote 1 below).

This is because Klamath-origin salmon, once they finally leave the Klamath River and enter the
Pacific Ocean, are highly migratory. Thus adverse impacts at or below the KHP dams that affect out-
migrating juvenile salmon (as for instance increasing their mortalities) also necessarily impact ocean
salmon fisheries and coastal fishing-dependent communities and economies far to the south and far to
the north of the Klamath River estuary.

Cumulative impacts analysis (especially socioeconomic impacts) within this broader KMZ area is
consistent with the “Project Area” designated by PacifiCorp in its 2004 License Application." The
FERC FEIS geographic scope for its cumulative impacts analysis includes the area from central Oregon

! See PacifiCorp Final License Application, Socioeconomic Resources Final Technical Report (Feb. 2004), section 2.4.3
“Geographic Scope,” particularly the following (page 2-7): “The preliminary study area for the socioeconomic analysis [of
KHP impacts] includes Klamath, Jackson, and Curry counties in Oregon and Siskiyou, Humboldt, and Del Norte counties in
California. These are the counties that contain the Project boundaries or whose economies, local services, and human
resources are potentially affected by the incremental changes to the Project and PM&E measures.” For PacifiCorp’s own
estimates of specific socioeconomic impacts of the Project on coastal salmon fishing dependent ports and communities
within the KMZ, see PacifiCorp Final License Application, Socioeconomic Resources Final Technical Report (Feb. 2004),
pp. 2-108 through 2-115 inclusive.
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to central California (FERC FEIS, Sec. 3.2.1 (pp. 3-3—3-4). The FERC FEIS itself notes:

“For anadromous fish, we include the mainstem Klamath River and all habitat that was
historically accessible upstream of the mouth of the river... We also consider appropriate
management plans for salmon fisheries including those related to the Klamath Management
Zone, which extends 200 miles offshore from Humbug Mountain, Oregon, to Horse Mountain
(near Shelter Cove), California. We consider these plans because harvest (including
commercial, tribal, and recreational) and escapement for Klamath stocks can affect the numbers
of adult salmonids returning to the Klamath River Basin to spawn. We acknowledge that
management measures for Klamath River fall Chinook salmon currently constrain fishing on
other salmon stocks, from central Oregon to central California. As mentioned above, Klamath
Hydroelectric Project structures and operation can affect adult spawning and subsequent
downstream migration of juvenile salmonids which, in turn, serve as the basis for future
harvests.” (FERC FEIS pg. 3-4)

Using the same geographic area for the 401 Certification CEQA analysis that was used both by FERC
in its Final EIS and by PacifiCorp itself in its 2004 FERC Relicensing Application allows a consistent
and logical “apples to apples” comparison of impacts generally. However, analyzing different areas in
different ways would not conform to the evaluation criteria regarding cumulative impacts of a proposal
under CEQA, nor under Chapter 40 Code of Federal Regulations (CFR), Sections 1500-1508.

The Project Area should also include the Trinity River tributary to the Klamath mainstem (and other
smaller tributaries), at least insofar as Trinity River and other tributaries do contribute flows, sediment
and affect other water quality conditions in the mainstem that affect multiple beneficial uses, and that
will affect the required KHP mitigation measures necessary to meet Basin Plan standards for all water
quality parameters. Water quality standards may not be achievable in the Klamath mainstem unless the
impacts of Trinity River and other tributary influences are also considered as part of the baseline
conditions.

(2) Temporal Scope of Analysis: The 401 Certification CEQA EIR should likewise analyze the
cumulative and other impacts within the same time scale as the FERC FEIS, which is based on the
proposed PacifiCorp license application itself, i.e., 30 to 50 years. (FERC FEIS Sec. 3.2.2 (pg. 3-4)).

(3) Comparison Standards Should Also Include The “Natural Baseline Conditions” That
Existed Prior To The KHP Dams: PacifiCorp must show that it can meet all applicable water quality
standards and be consistent with the Basin Plan with any new FERC license. Mere incremental
improvements from an already highly degraded condition are not enough to fully protect other
beneficial uses — either legally or biologically — for Clean Water Act certification and approval.

The Water Board is being asked to compare various options and alternatives/mitigation measures for
bringing into compliance an already highly degraded river system. Some of the dams in the Klamath
River (such as the CopCo 1 Dam) have been in place since 1917, with others built later but none later
than 1962 with the completion of Iron Gate Dam. Adverse impacts on water quality in the Klamath
River from Klamath dams have occurred for at least 90 years. The choice of baselines to compare to
under CEQA is therefore critically important in obtaining meaningful information on whether water
quality standards can be met under any future KHP configuration.
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Unfortunately, the CEQA process is not well suited to analyzing additional impacts on an already
highly degraded system. As presently configured and operated, the Klamath River cannot even
currently meet state water quality standards with the KHP in place. It would therefore be legally
inappropriate, as well as quite illogical, to use the current highly degraded system existing on the date
of issuance of the NOP as the sole “baseline” against which to compare the various options for
environmental mitigations.

The proper (and far more logical) “baseline” for EIR comparisons and for ascertaining the
environmental impacts of the dams themselves, as well as changes (positive or negative) that may result
from the various dam mitigation and removal options, is instead the comparison of these options to the
“natural baseline conditions” that existed before the KHP dams were constructed -- and which would
presumably exist without the dams in place today. Use of this more biologically meaningful baseline
then gives us a straightforward comparison between the various alternative options and “dams out” or
“Project out” environmental conditions meeting all water quality standards, which standards are
themselves based on those natural conditions.

Such a comparison would give us a much clearer idea of just what environmental impacts the KHP
dams actually created, positive or negative, when compared to a “no Project” or natural dams-out
condition. This “no Project” baseline is also consistent with the comparisons used in the FERC Final
EIS, which throughout uses a “dams in” vs. “dams out” comparison framework.

It should also be noted that if PacifiCorp’s KHP ultimately cannot be certified under Sec. 401, then
“dams out” is also the default condition since without that certification FERC cannot issue a license to
operate and the dams will then have to be removed. Thus the “dams out” or “natural conditions”
scenario is a logical baseline against which to compare all potential mitigation measures.

Water quality standards in the Klamath Basin were in fact originally derived from these pre- Project
“natural baseline conditions.” Under pre-KHP natural conditions, all existing beneficial uses were
preserved, and the full range of water quality parameters the natural aquatic species evolved within
were protected. Various specific and numeric water quality standards derived for what this baseline
looked like also create specific regulatory standard “baselines” of their own, for each parameter, which
by law must be met by the KHP if the Project as mitigated is to be certified.

The Clean Water Act Sec. 401 states clearly that “if the imposition of conditions cannot insure
such compliance such agency [in this case FERC] shall not issue such license or permit.”?

It should be noted that ascertaining the river’s “natural baseline conditions” pre-KHP development,
and then assessing adverse water quality impacts of the KHP against that pre-development baseline, is
also precisely the methodology in use by the North Coast Regional Water Quality Control Board
(“Regional Board”) in its development of the Klamath Mainstem TMDLs. In the Klamath Mainstem
TMDL Action Plan, Section IV-C, the “compliance lens” for combined Dissolved Oxygen and
temperature for the reservoirs is based on the standard of a “free-flowing river.”

“The reservoir’s compliance lens is equal to the average hydraulic depth of the river in a free-
flowing state for the length and width of the reservoir.”(Sec IV-C, Klamath Mainstem TMDL

? Federal Water Pollution Control Act (“Clean Water Act”), Sec. 401(a)(2) [33 U.S.C. §1341(a)(2)].
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Action Plan)

This 401 Certification analysis process should at least be consistent with the Regional Board’s TMDL
analytical methodologies so that this process can take advantage of the extensive prior Regional Board
work already done, including its water quality models, and so that the standards used in this
certification process will also be consistent with that later TMDL.

It should be noted that the FERC FEIS for the Klamath Dams relicensing itself confirms that the
Klamath Hydroelectric Project does contribute significantly to water quality impairment in the Klamath
River and suggests that the only way to fully mitigate the Project’s impacts on water quality is through
dam removal. See FERC FEIS, at 3-166. According to the FERC FEIS, dam removal will significantly
improve water quality in the Klamath. Dam removal would result in reduced ammonia and pH
fluctuations, and reduce the risk of algae and microscystin blooms. Id. Temperature, DO, and nutrient
impacts would be reduced. Id. Disease impacts will also be mitigated.

Significantly, FERC itself also suggests that water quality objectives will not be met absent dam
removal. The FERC FEIS states: (1) “the project [without dam removal] would continue to adversely
affect water quality conditions downstream of Iron Gate Dam, which has the potential to adversely
affect [ESA-listed] juvenile coho salmon” (FEIS, at 3-426); (2) “the project, as proposed, would
continue to affect temperatures in the Klamath River;” (3) “even with implementation of best
management practices that may be developed as part of a project-wide water quality management plan,
it is likely that algal blooms would continue to occur in project reservoirs;” and (4) “some degree of
project related nutrient enrichment would occur in the Klamath River downstream of Iron Gate Dam.”

“Dam removal will have an immediate effect on water quality (e.g., temperature, DO and
cyanobacteria) both within and downstream of the Klamath Hydroelectric Project reach.
(Assessment of Long Term Water Quality Changes for the Klamath River Basin Resulting from
KHSA, KBRA, and TMDL and NPS Reduction Programs, August 2011)

(4) J.C. Boyle And Keno Dam Impacts Directly And Indirectly Affect California Beneficial
Uses As Well As Water Quality and Quantity, And Therefore Must Also Be Considered And
Their Impacts Analyzed: The Klamath Hydroelectric Project (KHP) is operated under a single unified
FERC license and as one operationally integrated whole, with each structure upriver influencing the
total -- and cumulative -- water quality impacts of the Project as a whole, well downstream into
California and even out to the estuary. Thus water quality problems generated in the Oregon portion of
the KHP inevitably wash downstream into California. The portions of the Project that are upstream in
Oregon (J.C. Boyle and Keno Dams) are therefore not exempt from CEQA analysis because they
genera;ce “emissions or discharges that would have a significant effect on the environment in this
state.”

The Notice of Preparation (NOP) issued November 2015 (as amended to Dec. 23, 2015)
acknowledged that several dams of the KHP are sited in Oregon but only says this about impacts on the
Klamath River coming into California downstream from Oregon KHP structures:

“Modification to the Oregon facilities will be addressed through the Oregon Department of

® CA Public Resources Code §21080(b)(14).
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Environmental Quality’s water quality certification. The EIR will address operation and
potential modification of Oregon’s facilities to the extent modifications impact California
environmental resources.” (NOP, pg. 11)

The Board Staff are correct that at least these two major Oregon-KHP-origin impacts affect the lower
river well into California, and must therefore also be considered as part of the KHP’s cumulative
impacts analysis under CEQA. In fact, prior to the construction of Iron Gate Dam rapid daily ramping
rates at J.C. Boyle were extremely destructive to stream-edge fish spawning and rearing habitat in the
reaches of the river below J.C. Boyle Dam.*

Remember, however, that both water and water quality problems flow downhill, in this case from
Oregon to California within the KHP. There are also many other significant impacts from these Oregon
KHP structures and operations that additionally impact California waters, and therefore should also be
considered and analyzed under CEQA. Those additional J.C. Boyle and Keno Dam water quality
impacts on California waters include at least the following:

(1) Both Oregon dams create slack, warm-water reservoirs that expose the Klamath River to
sunlight for longer periods of time and with less shade over a much broader surface area, thus
raising its overall ambient daily water temperature. This plume of warmed water washes far
downstream before it is fully attenuated, if at all, by other colder spring-fed inflows.

(2) J.C. Boyle and Keno both trap and hold natural sediments that would otherwise contribute
to spawning and rearing gravel below them, thus impoverishing instream spawning and rearing
habitat in what would otherwise have been prime spawning and rearing areas for resident
rainbow and redband trout (and would have similar impacts on salmon and steelhead after fish
passage is provided).

(3) Because J.C. Boyle and Keno (as all dams do) trap sediments, they serve to concentrate
nutrients that are the primary food sources for the growth of various algae species that thrive in
these warm-water reservoirs, including the highly toxic blue-green algae species.

(4) Both the J.C. Boyle and Keno Reservoirs increase total exposed water surface areas and thus
increase total evaporation in the system, costing the Klamath River perhaps an additional
10,000 to 15,000 acre-feet/year in additional evaporation of increasingly limited inflows.
During droughts, this additional evaporative water loss can have significant impacts.

All these impacts, although originating in Oregon, need to be analyzed insofar as they impact the ability
of the KHP to achieve California water quality standards, or affect the ability to achieve those standards
at the Oregon-California border.

Microcystis aeruginosa. The toxic blue-green algae species M. aeruginosa, which is endemic to
the upper Klamath Basin, produces the highly toxic but colorless and odorless liver toxin microcystin,
which is highly soluble in water. Several recent algae monitoring studies in the reservoirs (see the
comments of the Karuk Tribe of California) indicate that Microcystis aeruginosa, which is rare to non-
existent in Upper Klamath Lake and Link River, first appears in dangerous concentrations within Keno

* See Expert Report of Mike Rode, PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1, at 9-10.
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Reservoir where ideal conditions (warm, still water with high nutrient concentrations) exist there
almost certainly primarily due to the existence of Keno dam. This problem affects California water
quality in, among other ways, through the following impacts:

(4) Microcystin generated by Microcystis aeruginosa in Keno Reservoir, then in J.C. Boyle
Reservoir, naturally washes downriver and into California waters where it has been shown to
concentrate in human food chains all the way to the estuary. Likewise the algae mats that first
develop and grow in Keno Reservoir (toxic and otherwise), also wash downriver where they can
“seed” new areas downstream (such as Iron Gate Reservoir) with these algae species wherever
similar ideal conditions exist for their growth.

(5) The very existence of Keno Reservoir further increases already warm Klamath River water
temperatures by flooding out and/or inundating a number of small cold-water tributaries and
springs that would in the past have served as important cold-water refugia for salmon and
steelhead during critical water summer months. Many salmonids depend on these types of cold-
water refugia flowing into the Klamath River for their summer survival. Today, several of these
cold-water streams and springs are inundated by the reservoirs and their refugial benefits are
completely lost.

(6) Problems with high water temperatures at Keno and J.C. Boyle Reservoirs result, as a
consequence, in lowered dissolved oxygen (DO) levels.” Additional sudden DO concentration
dips can be caused by algae bloom die-offs. As these algae mats die off, their natural decay
process also leads to elevated ammonia levels and various changes in pH from normal baseline
conditions. These pervasive water quality problems all begin at Keno Dam and in its warm-
water reservoir, continue downstream into the J.C. Boyle Dam and reservoir, where they get
more widespread and more impactive; then they all wash well downstream into California,
where they then exacerbate all the water quality problems of the river below, making it that
much harder to meet TMDL and other California water quality standards.

All these adverse water quality impacts at J.C. Boyle and Keno Dams are widely known and just as
widely documented. Additionally, in his Ultimate Findings of Fact and Conclusions of Law in the
Federal Adjudicatory Decision® of the Hon. Judge Parlen L. McKenna in the Administrative Appeal by
PacifiCorp of the federal agency “prescriptions” under the Federal Power Act, on Sept. 27, 2006, Judge
McKenna also concluded:

“Ultimate Finding of Fact 6: USFWS/NMFS ISSUE 3: Project operations have and continue
to adversely affect the resident trout fishery by, among other things:

a) confining the resident trout between the Project dams and associated reservoir thereby
impairing their utilization of the full range of life history strategies and spawning
productivity;

b) unscreened flow through Project turbines result in mortality of juvenile and adult

® The physical ability of water to absorb dissolved oxygen is more or less inversely proportional to its temperature at normal
temperature ranges.

® In the Matter of Klamath Hydroelectric Project (FERC Project No. P-2082), U.S. Dept. of Commerce Adjudication
Docket No. 2006-NMFS-0001, Final Order and Decision Sept. 27, 2006. This Final Order is in the FERC Record under
Docket No. P-2082, and is included in these comments by reference.
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trout migrating down stream; and the inability to effectively migrate adversely affects
the genetic health and long term survival of the resident species.

“Ultimate Finding of Fact 7: USFWS/NMFS ISSUE 4: Entrainment at Project facilities have
and continue to adversely affect the resident fishery resources.

The Judge was not limiting this findings to only those dams in California, but also included impacts on
fisheries at J.C. Boyle and Keno Dams. Judge McKenna also formally found that:

“Ultimate Finding of Fact 14: BLM ISSUE 16: Current Project operations, particularly
sediment blockage at the J.C. Boyle Dam, the flow regime, and peaking operations, negatively
affect the redband trout fishery. The proposed River Corridor Management Conditions would
improve fishery resources.

“Ultimate Finding of Fact 15: BLM ISSUE 17: The BLM’s proposed upramp rate will
improve conditions for fish resources and other aquatic organisms by reducing adverse effects
caused by the existing nine inch/hour upramp rate.”

Judge McKenna also made numerous other secondary “Findings of Fact and Conclusions of Law” in
this Adjudicatory Hearing, all based upon and specifically referencing the evidence submitted on the
hearing record, to the effect that both J.C. Boyle and Keno Dams have considerable adverse impacts on
both water quality and fish populations (all of which are “beneficial uses” under California’s Porter-
Cologne Water Quality Act) that would normally have impacts far downriver and well into the State of
California.

These various Oregon-origin adverse impacts on California beneficial uses cannot be ignored,
simply because they originate in Oregon. None of these impacts are exempt from CEQA analysis as
noted above, especially as they are significant contributors to cumulative adverse Klamath River
environmental impacts well into California. Many of these impacts are inherent in the structure and
existence of the KHP and cannot be feasibly mitigated.

Additionally, if and when the two CopCo dams and Iron Gate Dam either have fish passage installed
as called for in the federal agency Sec. 18 “prescriptions,” or are ultimately removed, rapid and adverse
peaking flow fluctuations (and other associated adverse water quality impacts) from J.C. Boyle will no
longer be moderated by the CopCo and Iron Gate reservoirs, and will once again play an important
negative role in the health of the Klamath River much farther downriver than they do today. Before the
construction of Iron Gate Dam primarily as a flow regulation dam, these J.C. Boyle daily fluctuating
ramping rates Killed large numbers of juvenile salmon, stranded many spawning adults and dewatered
many salmon egg nests (“redds”).7

Therefore as a matter of law, the California State Water Board’s CEQA analysis must also include a
review of impacts on California Basin Plan and other water quality standards of the entire Klamath
Hydro Project, including the Oregon dams and reservoir components of the KHP at J.C. Boyle and
Keno Dams.?

" See Expert Testimony of Mike Rode, PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1, Sec. 5.2.
® CA Public Resources Code §21080(b)(14).
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The Board Staff cannot escape the necessity of analyzing the water quality impacts of the Oregon
portions of the KHP, nor should they seek to. CEQA requires that all portions of the same Project be
analyzed for their environmental impacts. In spite of the artificial divisions of a state line, the Klamath
Hydroelectric Project is one single project, under one single FERC license, all parts of the Project are
designed to interact in various ways.

Analyzing California-side KHP-caused pollution and operations without a thorough analysis and
discussion of J.C. Boyle and Keno would lead to an incomplete analysis and could possibly also impact
Oregon’s application or help to create a situation where only the California dams come down because
no single analysis of dams’ interactions on the receiving reservoirs’ exist. See Calif. Farm Bureau
Federation v. California Wildlife Conservation Board (App. 3rd Dist. 2006, 49 Cal.Rptr.3d 169, 143
Cal.App.4th 173 (“Improper for an agency to divide a project into separate parts to avoid CEQA
analysis”), and San Joaquin Raptor Rescue Center vs. County of Merced (App. 5th Dist. 2007), 57
Cal.Rptr.3d 663, 149 Cal.App.4th 654, as modified (“The entirety of a project must be described in an
EIR, and not some smaller portion of it.”).

Section 401 of the Clean Water Act is also quite clear on this issue. It stated that to the extent that a
state certifying agency proposes to certify a project under Section 401 that would cause or contribute to
violations of a downstream state (or Tribe’s) water quality standards, the Clean Water Act provides a
mechanism to resolve such disputes. 33 U.S.C. § 1341(a)(2); 33 U.S.C. 8§ 1377(e); 40 C.F.R. 8§
121.11-121.16; 40 C.F.R. 8§ 131.7; see also Wisconsin v. EPA, 266 F.3d 741, 748-49 (7th Cir. 2001).

CEQA also stipulates that in a situation where a project includes many facilities working together
they have to be analyzed as one. There is no mentioned state line exemption in any of California Clean
Water laws and California actually has very specific language that states that California’s authority
includes “emissions or discharges that would have a significant effect on the environment in this state.”

(CA Public Resources Code 821080(b)(14) (underline added).

A thorough discussion on KHP Dam pollution in the State of Oregon, and impacts to California
from polluted receiving water is included in the TMDL’s for the Klamath and Lost Rivers in Oregon
and California. We hereby incorporate these documents in our comments by reference.

The thorough analysis of the many J.C. Boyle and Keno Dam water quality impacts can easily be
coordinated with Oregon’s similar and parallel 401 Certification process, which is also once again
proceeding in Oregon, albeit on a slower time frame. The Klamath inter-state TMDLs are already
coordinated this way through a bi-state Memorandum of Agreement (MOA), and this has proven quite
effective.

(5) Inadequacy of Range of Alternatives — Two Additional Dam Removal Options Must Be
Considered: Since there are clearly adverse impacts on California water quality and beneficial uses of
water from the J.C. Boyle and Keno Dams which must be analyzed under CEQA, the potential futures
of J.C. Boyle and Keno Dam should therefore also be included in the CEQA EIR range of analyzed
dam removal alternatives. Failure to consider a total removal of the KHP unlawfully truncates
consideration of the full range of possibilities available, and even likely, in this situation.

We cannot stress this point enough: both Oregon and California should be analyzing the same range
of alternatives. If California does not analyze removal of dams in Oregon, and Oregon does not analyze
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removal of dams in California, then who will analyze a complete removal option? If full KHP removal
options are not analyzed, this unfairly (and unlawfully) biases the decision toward keeping some parts
of the Project intact when indeed that option may not meet legal water quality standards.

While the removal of J.C. Boyle and Keno Dams (both located in Oregon) are not technically within
the power of the State of California to legally require, the actual and likely future impacts of these
dams are certainly within the power of California to analyze — a very different issue. They are part of
the same FERC license, and both California and Oregon are supposed to be coordinating their efforts in
their parallel 401 certification analyses. The two states should not be analyzing significantly different
alternatives. If they do so, comparison of the two state analyses in any meaningful way will be
impossible.

In summary, not to include analysis of J.C. Boyle and Keno removal options would wrongfully
assume that Oregon will itself certify these two dams as meeting its standards in its parallel process and
that they would remain in place under a new license. This artificially and capriciously biases the final
decisions on the fate of these dams toward J.C. Boyle retention — merely by the default of never
actually considering their removal. The State of Oregon, which does have jurisdiction over those two
dams, could also very well deny 401 Certification to J.C. Boyle and to Keno, forcing them ultimately to
be removed or significantly modified. Under CEQA, therefore, the State of California should therefore
include this as a potential (even likely) option that must also be analyzed as to its environmental
impacts.

Thus a complete set of removal options, including (a) the removal of J.C. Boyle alone in Oregon
with removals of the California dams, and; (b) removal of both J.C. Boyle and Keno Dam in Oregon
with the removals of the California dams (i.e. “Project-out conditions”) should be fully analyzed on
both sides of the state border as part of the bigger suite of likely KHP removal alternatives. Removal of
both Oregon dams is at least a potential outcome of Oregon’s own parallel water quality certification
process, and therefore surely foreseeable. It is also necessary to have these options analyzed by both
states in order to be sure that both states are considering the full range of potential options.

Again, the Klamath Hydroelectric Project is a single Project, under a single FERC license, for a very
good reason — all the parts of the Klamath Hydroelectric Project are intended to work together. Neither
state alone has jurisdiction over the whole KHP, but both acting together certainly do. Thus both states
should analyze the same full-removal option regardless of state lines.

Nor is there any requirement of actual legal authority to remove a dam necessary in order to analyze
that removal as a foreseeable or comparative alternative for purposes of environmental impacts analysis
within a full range of foreseeable options. Indeed it is FERC — and not the states — that have the
ultimate power to order dam removal of a FERC-licensed dam.

In summary, to take into account the foreseeable contingency decisions that Oregon might make
regarding the KHP dams under its jurisdiction, there should thus be two additional options analyzed in
the CEQA Alternatives, which are as follows:

Additional Option A: Removal of Iron Gate, CopCo No. 1, CopCo No. 2 and J.C. Boyle: This
would be a four-dam removal option that would leave Keno Dam (and Keno Reservoir) in place
with appropriate fish passage prescriptions and water quality mitigation measures, but take out
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the four hydropower-producing components of the KHP below Keno.

Additional Option B: Removal of Iron Gate, CopCo No. 1, CopCo No. 2, J.C. Boyle and Keno
Dam: In other words, this would be the removal of all KHP structures in the mainstem Klamath
River, resulting in a free-flowing river from Link River all the way downstream to the estuary.

(6) Special Problems at the Keno Dam/Reservoir: Keno Dam and its associated reservoir create
their own special water quality problems, including being the first site within the KHP where the toxic
blue-green algae species Microcystis aeruginosa first blooms and has been observed in any significant
quantity (see PCFFA/IFR Scoping Comments of 23 February 2009, Attachment 2 (Kann)). Thus Keno
Dam’s and its associated reservoirs’ impacts should be assessed in such a way that they can be looked
at separately as well as a part of Additional Option B impacts above.

There are a number of rather serious water quality and structural problems at Keno Dam that need to
be addressed. Among other problems, Keno: (1) effectively blocks current fish passage, and has no
adequate passage for salmonids or Pacific lamprey; (2) traps sediment that would otherwise wash
downstream and replenish depleted spawning gravel beds; (3) creates a solar “heat sink” to raise water
temperatures in its reservoir; (4) traps and concentrates nutrients washing from upriver; (5) encourages
the growth of the toxic blue-green algae Microcystis aeruginosa, which in turn produces the highly
toxic, bio-accumulative but colorless and odorless liver toxin microcystin, both of which naturally float
downriver and into California, where the algae mats from Keno help seed Microcystis aeruginosa
growth in the lower reservoirs in California, and where the microcystin toxin can be absorbed by fish
and mussels and in various other ways adversely affect human public health.

We do note that PacifiCorp has proposed as part of its License Application to FERC that the Keno
Dam be simply omitted from any future FERC license. Its future fate is thus unknown. It may or may
not ultimately be sold by PacifiCorp. However, this does not release PacifiCorp from responsibility for
the Keno dam merely by omission, nor does it remove Keno Dam from FERC’s on-going jurisdiction
as part of the current FERC license. Transfer of Keno Dam to the U.S. Federal Bureau of Reclamation
was a provision of the Klamath Basin Restoration Agreement (KBRA), but that transfer cannot go
forward without Congressional approval, which has never been achieved, and the KBRA has now
expired by its own terms as of 31 December 2015.

Keno Dam is a non-power flow regulatory dam that has always been a part of the basic FERC
license for this Project. Though Keno Reservoir storage capacity is limited, Keno Dam nevertheless lies
in the heart of the Klamath Hydroelectric Project, and controls flows to the dams in the other parts of
the Project below it. This allows PacifiCorp to better time its peaking power generation and to benefit
from the peaking abilities primarily of J.C. Boyle. Keno Reservoir levels are kept high enough in the
summer time to serve some 91 water diversion points in Keno Reservoir, but can be varied much more
during non-irrigation season, or in emergencies.

FERC’s Policy Statement on Decommissioning (“FERC Decommissioning Policy”) issued
December 14, 1994 (69 FERC 1 61,336) states:

“In those instances where it has been determined that a project will no longer be licensed,
because the licensee either decides not to seek a new license, rejects the license issued, or is
denied a new license, the project must be decommissioned.” (FERC Decommissioning Policy,
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pg. 3 (emphasis added))
and also:

“The Commission is of the opinion that implicit in the section 6 surrender provision is the view
that a licensee ought not to be able simply to walk away from a Commission-licensed project
without any Commission consideration of the various public interests that might be implicated
by that step. Rather, the Commission should be able to take appropriate steps that will
satisfactorily protect the public interests involved.” (Ibid., pg. 37)

In other words, PacifiCorp cannot just walk away from the many water quality problems at Keno
dam, which it benefited from for 90 years as part of the FERC license, thus leaving these problems to
the States of Oregon and California or to public taxpayers. FERC retains jurisdiction over any dam
which leaves a license by default, to make sure the public’s interests are protected, including protecting
public health, assuring water quality, requiring appropriate fish passage’ and mitigation for other
adverse impacts that arise in this instance. Another good reason for California to analyze the impacts on
lower river water quality in California of Keno Dam is that, with FERC retaining jurisdiction over
Keno dam, FERC could very well order mitigation and other remediation measures at Keno that would
directly affect water quality downriver far into California.

PacifiCorp should therefore be obligated in any California 401 Certification Permit to either remove
the Keno Dam completely, or alternatively to correct the many water quality problems that the Keno
Dam creates and which affect water quality at the California border. Keno Dam and its associated
reservoir cannot simply be left out of the 401 Certification process to become an orphaned (and thus
unregulated) former component of the Project that would nevertheless still indefinitely adversely affect
California water quality.

Keno Dam would also be the only remaining flow regulation dam in the Klamath River should Iron
Gate Dam be ultimately removed. However, Keno dam lies above J.C. Boyle, and therefore cannot
mitigate for rapid ramping at J.C. Boyle, only for impacts from unpredictable irrigation withdrawals
from the Link River’s A-Canal intake for the Klamath Irrigation Project and for irrigation withdrawals
from its approximately 91 other much smaller reservoir diversion systems and pumps. These are factors
that should be assessed as well.

On March 24, 2006, the National Marine Fisheries Service (NMFS) formally recommended full dam
removal to FERC as the biologically best option to revive the Klamath’s failing salmon runs. In its own
Federal Power Act 10(a) recommendations filing, NMFS stated:

“Recommendation: The Licensee shall develop and implement a plan to remove the lower four
Project dams (Iron Gate, Copco 2, Copco 1, and J.C. Boyle dams), restore the riverine corridor,
and bring upstream and downstream fish passage facilities at Keno dam into compliance with
NMFS guidelines and criteria within ten years of license issuance, expiration or surrender.

° Otherwise we might have the bizarre result that federal agencies could require, and FERC could order, volitional fish
passage through the rest of the Project below Keno Dam up to Keno, but be unable to secure fish passage through Keno
Dam because it has lost jurisdiction over it through the act of the Applicant to simply exclude it from a new license. Such a
result would make federal and FERC authority to protect public resources, including to require fish passage, virtually
meaningless whenever an Applicant wants to simply omit a key component of a prior license.
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Under its justification, NMFS went on to, among many other things, add:

“While NMFS is prescribing preliminary fishways under its authority in Federal Power Act
Section 18, NMFS believes that within this relicensing process the best alternative to contribute
to restoration of all fish species of concern in the Klamath watershed is the decommissioning
and subsequent removal of the four lower Project dams (Iron Gate, Copco 1 & 2, and J.C.
Boyle), combined with improvements in fish passage at Keno Dam. The dam removal
alternative is a superior alternative from a fish passage, water quality, and habitat restoration
standpoint.... Implementing this dam decommissioning and dam removal alternative would go a
long way toward resolving decades of degradation where Klamath River salmon stocks are
concerned.”

Similar recommendations were also made by the U.S. Fish and Wildlife Service, which has jurisdiction
over non-salmon terrestrial fish species in the upper Klamath River.

In summary, J.C. Boyle and Keno Dam removal alternatives must be included in the Board’s CEQA
analysis because: (1) they are parts of the same FERC license and PacifiCorp’s 30 to 50 year license
application; (2) they are an integral part of the entire KHP, affecting water quality all the way
downstream well into California; (3) impacts at J.C. Boyle and/or Keno may determine whether or not
California water quality standards can even be met at the point where the Klamath River enters the
California border flowing south, or even well into California; (4) J.C. Boyle’s and Keno’s warm-water
reservoirs both provide ideal breeding conditions for otherwise very rare Microcystis aeruginosa toxic
blue-green algae, as well as many other algae species, that wash downstream where the adversely affect
water quality as well as fisheries, and where they seed new algae blooms into regions and reservoirs far
downriver and to the estuary; (5) FERC retains jurisdiction over Keno regardless of whether it remains
in any new PacifiCorp license, and has the power to order mitigation and other remediation measures
that would inevitably affect lower river water quality far down river and well into California.

CEQA requires that all portions of the same project be analyzed for their environmental impacts. In
spite of the artificial divisions of a state line, the Klamath Hydroelectric Project is one single project,
under one single FERC license, all parts of the Project are designed to work together and interact in
various ways — and all parts affect the waters of the State of California. California case law also
requires that a proposed project must be analyzed as a whole, not broken into separate parts to avoid
CEQA analysis.™

(7) CopCo 1 Removal Means Immediate Silting Up of the Much Smaller CopCo 2 Dam Just
Below: The CopCo 1 Dam is just upriver from the much smaller CopCo 2 Dam. Since Copco 1 was
the first dam built in the system (circa 1916), it naturally has the most sediment trapped behind it in its
large reservoir, and by blocking this sediment it has greatly reduced the sediment inflows to the much
smaller CopCo 2 dam and reservoir built many years later. Thus removal of the Copco 1 Dam while
retaining the CopCo 2 Dam (a proposed Alternative in both the FERC and KHSA EIS process) would
almost immediately result in the complete silting up of the remaining lower CopCo 2 dam, which has
almost no remaining reservoir capacity to store this sediment, quickly making it dysfunctional as a dam

10" See Calif. Farm Bureau Federation v. California Wildlife Conservation Board (App. 3 Dist. 2006, 49 Cal.Rptr.3d 169,
143 Cal.App.4th 173 (“Improper for an agency to divide a project into separate parts to avoid CEQA analysis”), and San
Joaquin Raptor Rescue Center vs. County of Merced (App. 5 Dist. 2007), 57 Cal.Rptr.3d 663, 149 Cal.App.4th 654, as
modified (“The entirety of a project must be described in an EIR, and not some smaller portion of it.”).
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and forcing the CopCo 2 turbines to be shut off. As a completely silted-up dam it may also then
become a serious safety hazard. Failure to acknowledge or address these CopCo No. 2 siltation issues
was one of the lacks of the FERC FEIS in its analysis of its “Retirement of CopCo 1 and Iron Gate
Developments” alternative.

Since without CopCo 1 Dam to catch sediment, the CopCo 2 Dam would silt up almost immediately
(within weeks, even days) and then also have to be retired or removed, its theoretical retention in any
proposed Alternative would be more or less meaningless. Therefore we strongly recommend that the
CopCo Dams Nos. 1 & 2 be considered for removal together as part of every analyzed scenario.

(8) Ramping Rates Contemplated at J.C. Boyle in the Federal Mandatory Conditions Were
Developed With the Presumption that Iron Gate Dam Would Remain in Place to Moderate
Extreme Flow Changes: Another problem with the FERC EIS analysis is that it did not take into
account that, should Iron Gate Dam and Copco Dams Nos. 1 & 2 all be removed, the intense peaking
flow changes at J.C. Boyle would rapidly raise and lower the flows (and thus the height) of the Klamath
River on a daily basis, far downstream into California. This is precisely what happened time and again
before Iron Gate Dam was constructed, leading to massive losses of salmon and other fish species by
periodically dewatering large areas of river edge habitat in which they typically lay their eggs, and by
adult and juvenile strandings.**

(9) Implementing Tribal Water Quality Standards: The Water Board must consider and
implement all Tribal Clean Water Act standards, including those from the Hoopa Valley, Yurok, and
Karuk Tribes. At least the Hoopa Valley Tribe’s standards have been approved by the US EPA, and so
must be incorporated in the Water Board’s standards by law. Under the Clean Water Act, the Hoopa
Valley Tribe must be considered as equivalent to a “state” in this certification process. Our
understanding is that similar standards adopted by the Yurok Tribe are also currently under EPA
consideration, and may be approved in the near future.

10) Consistency With Federal and State Fish Recovery Plans and Other State Laws: Under
CEQA, the Water Board must also make sure that any 401 Certifications, and any water quality
standards required of PacifiCorp, are consistent with various regional Klamath fishery restoration
Plans. These Plans include the Long-Range Plan for the Klamath River Basin Conservation Area
Fishery Restoration Program (January 1991 and various updates) created pursuant to the Klamath
Fishery Restoration Act of 1986 (the “Klamath Act”)."? This law is still in effect and mandates various
efforts to restore salmon fisheries and their habitat to the Klamath Basin, which the Long-Range Plan
delineates in greater detail.

Coho salmon in the Klamath are also federally protected as “threatened with extinction” under the
federal Endangered Species Act (ESA) (16 U.S.C. 8 1531 et seq.), as part of what is called the
“Southern Oregon/Northern California Coho (SONCC)” population unit. In fulfilling its obligations
under the ESA, the National Marine Fisheries Service (NMFS) on 30 September 2014 formally
released its Southern Oregon/Northern California Coast (SONCC) Coho Recovery Plan. Moreover,

1 See Expert Report of Mike Rode, PCFFA/IFR Comments 23 February 2009, Attachment 1, Sec. 5.5 (Power Peaking
Operations) at pp. 9-10.

2 The Klamath Act was signed into law as Public Law 99-552 (Oct. 27, 1986), codified at 16 U.S.C. §460ss-3 et seq. The
Long Range Plan is available at: http://www.krisweb.com/biblio/gen_usfws_kierassoc 1991 Irp.pdf.
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NMFES has prepared and formally released a prior Klamath coho recovery plan that is specific to
threatened coho sub-populations within the Klamath mainstem river pursuant to separate requirements
of the Magnuson-Stevens Reauthorization Act adopted in 2007, titled Magnuson-Stevens
Reauthorization Act Klamath River Coho Salmon Recovery Plan (July 10, 2007).*® The State Water
Board’s certification process should also be consistent with and take these formal federal Klamath coho
recovery plans into account.

Coho salmon are not only federally protected under the federal ESA, but also listed by the State of
California under the California Endangered Species Act (CESA) as of 2003. On February 4, 2004, the
California Fish & Game Commission formally approved the Recovery Strategy for California Coho
Salmon to guide future coho restoration efforts in the state, including coho recovery efforts on the
Klamath River. There are nineteen (19) specific strategies in this document for the Klamath mainstem,
including the following most relevant to this 401 Certification process:

“KR-HU-04. Develop a plan, including a feasibility analysis, for coho salmon passage over and
above Iron Gate and Copco dams to restore access to historic habitat.

“KR-HU-10. Support efforts to improve quality of water entering the Klamath River mainstem
from the upper Klamath River Basin.

“KR-HU-11. Perform cost/benefit analysis of full or partial hydroelectric project removal for
the purposes of improving water quality, coho salmon passage, and sediment transport.

“KR-HU-13. Ensure that uplands in key cold-water tributaries are managed in a way that
preserves their cold-water thermal regime.

“KR-HU-19. Conduct studies in and around the Klamath River Hydroelectric Project to see if
the project is contributing to habitat for the ceratomyxosis intermediate host.

“HR-HU-20. Restore appropriate course sediment supply and transport near Iron Gate Dam.
Means to achieve this could include full or partial removal of the Klamath River Project, or
gravel introduction such as is done below other major dams (e.g., Trinity Dam).”

These specific mitigation measures should also be considered as high priority mitigation measures, as
well as legal mandates for state action, necessary under CESA. There are also many more Recovery
Strategy for California Coho Salmon general fish conservation and recovery measures that would apply
to coho salmon in the Klamath below Iron Gate Dam that should also be considered in your analysis.
This document is readily available from the California Department of Fish and Wildlife (CDFW),
which also has a Coho Recovery Team (CRT) in place to assure compliance with these mitigation
measures. The CDFW should be consulted by the Water Board Staff as to how best to implement these

3 The NMFS 2014 SONCC Coho Recovery Plan is available at:

www.westcoast.fisheries.noaa.gov/protected _species/salmon_steelhead/recovery planning_and_implementation/southern_o
regon_northern_california_coast/SONCC_recovery plan.html. The NMFS Magnuson Act Klamath Coho Recovery Plan is
cited as: National Marine Fisheries Service. 2007. Magnuson-Stevens Reauthorization Act Klamath River

Coho Salmon Recovery Plan. Prepared by Rogers, F. R., I. V. Lagomarsino and J. A. Simondet

for the National Marine Fisheries Service, Long Beach, CA. 48 pp. Available at:
www.westcoast.fisheries.noaa.gov/publications/Klamath/msa_klamath_coho_recoveryplan.pdf.
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mitigation measures within the 401 Certification Process.

Finally, it should be noted that the Klamath Hydropower Project remains in continuous violation of
fish protections in the California Fish and Game Code 85937, which reads:

“Sec. 5937. The owner of any dam shall allow sufficient water at all times to pass through a
fishway, or in the absence of a fishway, allow sufficient water to pass over, around or through
the dam, to keep in good condition any fish that may be planted or exist below the dam. During
the minimum flow of water in any river or stream, permission may be granted by the
department to the owner of any dam to allow sufficient water to pass through a culvert, waste
gate, or over or around the dam, to keep in good condition any fish that may be planted or exist
below the dam, when, in the judgment of the department, it is impracticable or detrimental to
the owner to pass the water through the fishway.”

Given the many negative water quality impacts from the Klamath Dams on downriver salmon fisheries,
and the immense fish losses these impacts have caused to these valuable runs, including contributing to
the largest adult fish kill ever recorded in the U.S., during the massive 2002 adult spawner fish kill, it
could hardly be said that the salmon runs of the Klamath are in “good condition.”

And finally, there are several Biological Opinions by both NMFS and the USFWS that apply to all
federal actions in the Klamath Basin, as well as several Habitat Conservation Plans to which PacifiCorp
is a Party, that also apply, and for which any 401 Certification must be consistent. Those documents
are available from their respective authorizing agency.

(11) Irrelevancy of Sources of Nutrient Inflows From Above the KHP: There are clearly
problems with elevated nutrient inflows, particularly phosphates, first coming into the Klamath
Hydropower Project area from Upper Klamath Lake -- both from anthropogenic as well as natural
sources. How these sources divide up between anthropogenic and natural sources, however, is not
relevant to this KHP 401 Certification process.

While PacifiCorp may not be responsible for, nor can it avoid, most of these nutrient inflows from
Upper Klamath Lake which come from areas hydrologically above the Klamath Hydroelectric Project
(KHP), nevertheless, PacifiCorp’s KHP must still operate within the environmental conditions it finds
itself in, including any naturally nutrient-enriched water sources.

PacifiCorp is responsible for, and must mitigate for, all conditions created by its KHP dams and
their operations (and their associated slackened flow, warm-water reservoirs) where, given already
enriched nutrient loads from above the Project, these nutrients biologically combine with the slack-
flow, warm-water conditions artificially created within PacifiCorp’s KHP reservoirs to concentrate and
“cook” these nutrients under ideal warm-water conditions to contribute to deteriorating water quality
and widespread algae blooms. It is these many additional water quality problems, all traceable to
configuration and/or operations of the dams, that cause water quality not to meet California state water
quality standards, and which greatly and adversely impact lower river salmon as well as in-Project
resident fish and other aquatic wildlife. It is these additional impacts that must be analyzed.

And finally, if additional efforts must be made by PacifiCorp to make sure its proposed Project will
meet state water quality standards within the KHP because of already degraded conditions in the river,
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they must nevertheless meet those standards in water discharges from their Project. It is the company
asking for the state’s permission to use the river, and not the river itself, which must bear the burden of
any failures to meet these standards.

FISHERIES-RELATED KHP ADVERSE IMPACTS

(1) The KHP’s Biologically Adverse Impacts on Biologically and Economically Important
Salmon Fisheries: As noted below, before European development of the Klamath River, there were an
estimated 660,000 to 1.1 million adult salmon returning to the Klamath River, with an average of about
880,000, predominately spring-run Chinook, returning each year to spawn. This made the Klamath
River the third most productive salmon river system in the continental U.S, ranking after only the
Columbia and Sacramento-San Joaquin River systems in salmon productivity.

Today, however, the Klamath Hydroelectric Project (KHP) has contributed substantially to an 88%
reduction in salmon runs on the Klamath in many different ways. KHP adverse impacts include but are
not limited to:

e Physically blocking salmonid access to habitat above Iron Gate Dam from between 300 (for
Chinook) and 600 (for steelhead) stream miles of once fully occupied habitat that historically
supported runs of between 149,734 to 438,023 adult fish (see PCFFA/IFR Scoping Comments
23 February 2009, Attachment 9: Huntington, 2004) and today could potentially support at a
conservative estimate 111,230 adult fish (see PCFFA/IFR Scoping Comments 23 February
2009, Attachment 10: Huntington, 2006).

e KHP reservoirs inundate and dilute the benefits of some of the most important cold-water
tributaries in the basin, historically offering vitally important thermal refugia for salmonids,
including Jenny, Spencer, Shovel and Fall Creeks. Occupying these cold water refugia areas
during hot summer months was an important strategy for salmonids to survive summer periods
of very warm water temperatures. Several former important cold water streams (such as Jenny
Creek) now flow directly into warm water reservoirs such as lron Gate where their thermal
refugia benefits quickly disappear. Warm-water reservoirs also are high water temperature
thermal barriers (even with future fish passage) that will continue to block access to several of
these once-important spawning and rearing tributaries. Several formerly important cold-water
groundwater springs likewise now disappear into the reservoirs is several places, their cold-
water benefits also lost (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1,
Mike Rode Sec. 5.1 (pg. 9)).

e The CopCo 1 and Iron Gate reservoirs particularly slow down and spread out the water that
would naturally flow quickly through the river without the dams, and this allows sunlight to
heat it up to near-fatal temperatures for downstream cold-water salmon. Warmer waters also
favor the growth and predation by warm-water fish predators generally, increasing predation
against cold-water salmon whose defenses are already weakened by these warmer waters. Also,
adult salmon typically die when exposed to prolonged water temperatures of 20° Centigrade
(68° Fahrenheit) or higher, but today reservoir water temperatures typically exceed such
temperatures for several weeks of each year. Elevated water temperatures also not only
encourage toxic algae blooms but also encourage warm-water parasites like Ceratomyxa shasta
and Parvicapsula minibicornis, which are fatal to many juvenile salmon, resulting in the
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mortality equivalent of a major fish kill nearly every year, even far below the dams. Currently
these diseases result in high rates of juvenile salmonid mortality -- as high as 90% in some
studies (see PCFFA/IFR Scoping Comments 23 February 2009, Attachments 1 (Rode), sec.
5.4.1 (pp. 12-14); Attachment 2 (Kann) on toxic algae studies; Attachments 15 and 16 on the
prevalence of fish diseases in juvenile salmonids just below the dams; and the FERC FEIS pp.
3-304 through 3-312)."

e Warmed river waters caused by the KHP also stress both adults and juveniles salmon generally,
making them much more susceptible to both predators and fish pathogens even far downriver
from the dams. Water temperatures consistently above 20° Centigrade (68" Fahrenheit) are fatal
to salmon. Juvenile salmon are even more stressed by warm water temperatures than adults. The
U.S. Environmental Protection Agency recommends temperature limits for the protection of
various life stages of Chinook salmon, including that maximum seven-day floating average
water temperatures not exceed 13" C. for spawning times. The KHP has directly changed the
hydrology, thermal mass and temperature profiles vs. time of the river below it so that “water
temperatures in the mainstem river below Iron Gate Dam are cooler in the spring by up to 5™ C.
and warmer in late summer and fall by up to 5 C. than they would otherwise be, absent the
reservoirs” (see Attachment 1 (Rode), Sec.5.4.1, pg. 13 and Figure 5.4.1-1 (pg. 23); see also
FERC FEIS, pp. 2-208 to 2-216). Additional water temperature modeling prepared for the
KHSA FEIS/FEIR process confirmed this KHP-driven temperature shift.

e Blockage of access by the KHP to the upper river has dramatically changed the species
composition of the river’s salmonid runs greatly, as well as their seasonal migration timing.
Formerly, Spring-run Chinook were the dominant stocks in the river, while today it is Fall-run
Chinook. Steelhead runs, also once abundant above the dams, have now been severely limited
to below Iron Gate dam and have nearly disappeared. Coho are greatly reduced in number to the
point of federal and state ESA listings, and some stocks of salmon (such as pink salmon) that
were once found in the Klamath are now presumed extinct (see PCFFA/IFR Scoping Comments
23 February 2009, Attachment 1 (Rode), Sec. 4.1.1, pp. 3-5; see also FERC FEIS pp. 2-208 to
2-212).

(2) Changed River Ecosystems: The synergistic combination of decades of poor water quality and
altered river flows caused by the dams have dramatically changed the riverine ecosystems in many
ways. These changes need to be examined carefully as part of the EIR analysis. Some (but not all) of
these impacts are delineated in many places in the FERC FEIS in Section 3.0, and confirmed in the
KHSA FEIS/FEIR in various studies.

(3) Changed River Morphology: Numerous changes to the historical morphology of the river have
also been caused by the dams, including reductions of the number of “flood event” flows that typically
disturbed the river gravel beds and stream edge riparian vegetation more frequently prior to
construction of the dams. These changes have also resulted in impacts to lower river fisheries by

4 “The Klamath Hydroelectric Project has likely contributed to conditions that foster disease losses in the lower Klamath
River by (1) increasing the density of spawning adult fall Chinook salmon downstream of Iron Gate Dam; (2) promoting the
development of attached algae beds that provide favorable habitat for the polychaete alternate host for C. shasta and P.
minibicornis; and (3) contributing to water quality conditions that increase the stress level of juvenile and adult migrants and
increase their susceptibility to disease.” (FERC FEIS, pg. 3-309)
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reducing natural riparian scouring, which in turn allows more growth of permanent stream edge
vegetation, which in turn reduces edge habitat necessary for juvenile salmonids during their early
rearing periods. These impacts are discussed in detail in the FERC FEIS, particularly at pp. 3-27
through 3-57.

(4) Spawning Gravel Impoverishment Below the Dams: The KHP dams also trap and hold back
natural gravel-rich sediments, thereby impoverishing salmon spawning gravel beds for as much as 50
miles downriver of Iron Gate Dam." This greatly limits the ability of both Chinook and coho salmon
(as well as steelhead) to spawn in the river at all, as well as pushes them out of some of their best
remaining habitat (see FERC FEIS, pp. 3-41 through 3-51 inclusive). This KHP-driven impact has
doubtless contributed greatly to salmon declines in the lower Klamath River over many decades, even
well below the dams. This is also an additional fisheries impact above and beyond that impact
produced by simple blockage of salmonids from their once-occupied spawning and rearing habitat
above the dams, which were built without adequate fish passage.

(5) Synergistic Causal Links Between Dams and Virulent Lower River Fish Pathogens: Poor
water quality and altered river morphology produced by the Klamath Hydropower Project (KHP),
particularly by both in synergistic combination, also contribute to higher than normal incidence of
various fish diseases such as Ceratomyxa shasta and Parvicapsula minibicornis. Both these virulent
warm-water parasites are simply more active (and thus juvenile exposures more frequent and more
likely to be fatal) in the warmer river waters that now occur every summer for longer periods than
historically occurred. Juvenile fish are especially vulnerable to these virulent pathogens. When juvenile
salmonids contract either of these virulent fish diseases it is frequently fatal, even more so when
juvenile fish (as is all too common) contract both. Fish already stressed by higher than normal water
temperatures are that much more vulnerable to such infections.

Among other synergistic casual factors, the dams first impoverish natural spawning gravel
recruitment as well as reduce the number of natural high flow (flooding) events in ways that prevent
natural gravel from rolling rapidly downriver as normally would have occurred. Rapidly moving gravel
naturally cleans itself (and large portions of the river bed) of algae, and thus reduces the growth and
prevalence of the algal species that harbor (and are the major food sources) for the polychaete worm
Manayunkia speciosa that is the alternative disease vector for Ceratomyxa shasta. In other words, less
gravel with fewer cleansing flows results in far more algal growth, which harbors more polychaete
worms which carry more C. shasta spores, which then leads to much greater C. shasta exposures of
juvenile salmonids than would otherwise naturally have occurred. The P. minibicornis pathogen has a
similar complex lifecycle.

Additionally, cumulative changes in the annual water thermograph have meant lower river water
temperatures in the spring, which have delayed juvenile salmon growth in early springtime to the point
where they out-migrate today several weeks later than historically occurred, when early springtime
river temperatures are typically much warmer. Both growth and timing of out-migration as smolts is
affected by higher ambient water temperatures:

“The cumulative effect of delayed spawning in the fall with reduced fry growth rates in the

15 «['W1e conclude that a sediment deficit could easily exist to the confluence with the Scott River (RM 143).” FERC FEIS,
pg. 3-49.
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spring is that rearing and outmigration are now generally occurring at a later date than would
have occurred pre-KHP, thus subjecting these fish to even greater temperature and disease
exposure (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1 (Rode), pp. 13-
14).

Likewise, the larger thermal mass of the reservoirs causes water to warm faster in late spring and to
remain at higher temperatures for longer periods of time throughout the summer and fall. These earlier,
warmer waters cause Ceratomyxa shasta spores to emerge earlier — causing more and longer overlap
between juvenile fish remaining later and pathogens emerging earlier today than historically occurred.
Thus more juvenile salmon are now in the river when C. shasta spores emerge and these spores are
more contagious — resulting today in far greater juvenile mortalities than normally occurred from this
fish pathogen prior to dam construction. Juvenile Chinook are especially susceptible to C. shasta, and
once infected nearly all will die before reaching adulthood. These disease impacts of the KHP are
included in the FERC FEIS analysis, particularly at pp. 3-304 through 3-315).

Such a large portion of these juveniles runs are now infected annually that fish pathologists recently
observed that:

“Depending on the juvenile Klamath River salmon population size and smolt to adult return
ratio, the effective number of adult salmon lost to C. shasta as juveniles could rival the 33,000+
adult salmon lost in the 2002 Klamath River Fish Die-off.” (see PCFFA/IFR Scoping
Comments 23 February 2009, Attachment 15, Summary pg. 1).

The reference to the “2002 die-off” is to the largest adult fish kill ever recorded in the Klamath, said
to be the worst in U.S. history, in which it was ultimately determined that more than 78,000 adult fish
died before they could spawn as they tried to travel upriver. The loss of nearly this entire year-class of
adult spawners devastated the west coast salmon fishery, resulting in far fewer eggs being laid and thus
fewer juveniles outmigrating in 2003, and this eventually resulted in so few harvestable adults coming
back in 2006 that the Secretary of Commerce declared a Klamath fishery disaster in 2006 and imposed
widespread closures (see PCFFA/IFR Scoping Comments 23 February 2009, Attachments 12 and 13).
Economic damages to the west coast salmon fishing industry from the 2006 were estimated at over
$100 million, and Congress appropriated $60.4 million in disaster assistance to these affected fishing
families and communities.

Adult fish kills make national headlines, but massive juvenile fish kills are silent and mostly hidden
— but have economic impacts that may be just as devastating. The disease-caused equivalent of one of
these types of major fish Kills is apparently happening nearly every year, but instead of happening to
the spawning adults it happens to the juvenile salmon populations whose wholesale demise is much
harder to directly observe (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1
(Rode), Sec. 7.0, pp. 15- 17; Attachments 15 and 16 for fish pathogen surveys during 2004 and 2007).
As seen above, there is a direct causal link between changes created in the river from the Klamath
Hydroelectric Project (KHP) and these nearly annual major fish kills.

SOCIO-ECONOMIC IMPACTS OF KLAMATH SALMON DECLINES ON
FISHING-DEPENDENT COASTAL COMMUNITIES

(1) Original Populations of Salmon on the Klamath: Before European development of the
21



PCFFA/IFR Comments
Klamath 401 Application Scoping
28 January 2016

Klamath River, there were an estimated 660,000 to 1.1 million adult salmon returning to the Klamath
River, with an average of about 880,000, predominately spring-run Chinook, returning each year to
spawn (see Estimates of Pre-Development Klamath River Salmon Run Size, PCFFA/IFR Scoping
Comments 23 February 2009, Attachment 4). Salmonids were also historically widely distributed
throughout the basin, with some species such as steelhead abundant well above Upper Klamath Lake
(see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 3 Hamilton, et al.).*

Today’s river water quality conditions are so degraded, and loss of habitat through dam blockage
and other factors so devastating, that salmonid runs in the Klamath basin (including both wild and
hatchery fish) are now only about 12% of what they once were, averaging only about 105,000 adult
returns over the time frame of 1978-2007, but the majority of even these are hatchery fish in origin.

This means that the wild fish runs still remaining (i.e., fish produced in the wild and not dependent
on hatcheries for any portion of their lifecycle) are considerably less than 12% of their historic runs size
(probably about 6%), though such estimates vary. ESA-listed coho salmon are down to less than 1-2%
of their historic abundance in the basin, and were never as abundant as Chinook, which is why they are
now federally and state protected."’

Prior to dam construction, the predominant salmonid population above the current location of Iron
Gate Dam were the Spring-run Chinook, which may have historically outnumbered Fall-run Chinook in
total numbers throughout the basin.*® Today by far the dominant population is Fall-run Chinook, with
Spring-run Chinook (which depended upon habitat now mostly blocked by the dams) nearly extirpated
in the river except for a few remnant populations spawning in the Salmon River and just below Iron
Gate Dam. Since steelhead depended upon upper river habitat (how above the dams) more than other
salmonids, steelhead too are greatly reduced in numbers in the Klamath Basin except in portions of the
Trinity River, the Klamath’s major tributary.

Two other species of salmonids known to exist in the river before the KHP dams blocked it were
chum salmon (O. keta) and pink salmon (O. gorbuscha). However, today chum salmon are extremely
rare in the Klamath (and thought to be functionally extinct) and pink salmon, once thought relatively
abundant, are extinct.

Thus the very existence of the Klamath Hydropower Project (KHP) dams has dramatically changed
the anadromous species composition as well as run timing for all the salmonid species in the entire
Klamath River. This has adversely affected the ability of these species and sub-species to remain viable
and to respond to changed environmental conditions. We do not believe that these fundamental
impacts result from the very existence of the four KHP main dams, and cannot be mitigated nor
reversed without four-dam removal.

(2) What Is the Value of a Restored Klamath River Salmon Fishery? The present net economic
value of a restored pre-development sized Klamath Basin salmon fishery can also be estimated,

'® The term “salmonids” is a biological category which includes closely related members of the fish genus Oncorhynchus
such as Chinook (O. tshawtscha), and coho (O. kisutch) salmon, as well as closely related anadromous steelhead (O. mykiss
gairdneri) and other species.

7 See PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1, Expert Report of Mike Rode,

Figure 4.1.1-1 (pg. 21).

'8 See FERC FEIS pp. 2-208 to 2-212.
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depending on discount rate assumed. At an assumed discount rate of 3%, the net present economic
value of this fishery would have been between $2.634 and $4.347 billion dollars, for a net present
economic value to the regional economy of just over $3.49 billion dollars (see PCFFA/IFR Scoping
Comments 23 February 2009, Attachment 4, Table 4). Other independent studies, using very different
methodologies, have come to similarly large value numbers (see PCFFA/IFR Scoping Comments 23
February 2009, USGS Aaron Douglas study, Attachment 5).

Today, even with stringent fisheries management and at least 20 years of targeted habitat restoration
efforts, the biological carrying capacity of the Klamath Basin is still so seriously eroded that from
1978-2002, the average Fall-run Chinook run size has been only 85,855 — just 9.7% of historic
abundances. Subtracting hatchery-raised spawners from these totals gives only 60,723 natural fall
Chinook spawners returning, on average, during this time period — just 6.9% of the historic run size
(see FERC FEIS, pg. 3-195 (Table 3-48)). And this is for the most abundant stock — the Fall-run
Chinook. This does not count other species, particularly coho salmon, that are so depressed they
require ESA protection,™ nor does it count Spring-run Chinook, once the dominant run throughout the
upper basin, that have today been all but extirpated by the Klamath Hydroelectric Project (KHP) dams.

Assuming (as a rough estimate) that a proportional reduction from pre-development to current run
sizes (even counting hatchery fish as partial mitigation) would create a proportional decrease in harvest
and thus fishery values, with all other factors kept the same, then the value reduction of the present day
Klamath fishery would be a 100.0% - 9.7% = 90.3 % reduction in harvest capacity today from historic
capacity. This means that the net loss of net economic value of the Klamath salmon fishery to the
regional economy — in large part caused by the Klamath dams — would be calculated as a loss of value
of $3.15 billion dollars. This may be how much the Klamath dams have directly cost the regional
fishing-based economy. This does not even begin to count secondary economic costs due to “weak
stock management” that requires widespread ocean coastal fishing closures, such as we experienced in
2006, that can hit ocean fishing ports far to the north and south of the Klamath over more than 700
miles of coastline.”

While the impact of the Klamath Project dams is certainly not the only impact on these stocks or
their habitat, it is almost certainly the single largest impact, as well as one of the few impacts we have
some real control over, through FERC relicensing.

A major impact of the Klamath Dams is that when the losses of Klamath Fall-run Chinook are high,
this can trigger “weak stock management” closures of ocean fisheries all up and down the coast. Under
the federal Magnuson-Steven Act “Salmon Fishery Management Plan,” the Klamath Fall-run Chinook
are the key stock around which all other harvest opportunities are regulated in California, Oregon and
Washington. Since both weak and strong stocks intermingle in the ocean, all ocean fisheries must be
halted — even on otherwise abundant stocks from other river systems — whenever intermingling
Klamath Fall-run Chinook drop below a certain level, or there would be normal harvest impacts that
would bring them below the “minimum spawner floor” of 35,000 adults returning to spawn in the river.
This 35,000 minimum spawner floor is the minimum number of spawning adults absolutely necessary

19" Coho salmon in the Klamath Basin are estimated to be at between 1-2% of historic abundance, and are both federally and
state listed under the Federal and California Endangered Species Acts.

% See FERC FEIS pp. 2-230 to 3-241for a more extensive discussion of the “weak stock management” problem and how it
causes extensive coastal ocean fishing closures whenever Klamath Fall-run Chinook are in very low abundance.
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to perpetuate the species to the next generation. Fishery managers must diligently restrict total
cumulative harvest impacts on the Klamath Fall-run Chinook to always make sure at least the 35,000
“minimum spawner floor” can be met each year.21 To put these limits into perspective, the “minimum
spawner floor” goal of at least 35,000 returning spawners is just 4% of the 880,000 estimated annual
average historic run size.

This situation also appears to be worsening. Poor in-river conditions and disease problems are so
pervasive in the Klamath River that fishery managers are now hard pressed to achieve the “spawner
floor” of 35,000 returning Klamath adult Fall-run Chinook, even with zero fishing impacts. For
instance, the ocean commercial fishery in 2006 suffered through a nearly total closure (from near
Monterey, CA to the OR-WA border) to prevent as much impact as possible on Klamath Fall-run
Chinook that might intermingle with otherwise abundant stocks. Economic losses to California and
Oregon fishing-dependent economies in 2006 alone were estimated at more than $100 million.
Congress ultimately appropriated $60.4 million in direct disaster assistance to these communities.?

With improvements in water quality from dam removal, a large part of the value of the Klamath
fishery could be restored, giving fish access once again to hundreds of miles of historic spawning and
rearing habitat and improving juvenile survival throughout the system because of better water quality.
As noted in the FERC FEIS itself:

“Huntington (2006) estimates that there are 355.6 miles of existing stream habitat that is
currently or was recently capable of supporting anadromous salmonids in tributaries to Upper
Klamath Lake and another 70.4 miles that he considers recoverable within the next 30 to 50
years (Table 3-67). Although much of this habitat has been degraded, substantial portions in the
Wood and Williamson river systems are considered to be in good condition (Huntington et al.,
2006), and habitat conditions are expected to improve over time, due to numerous ongoing
restoration efforts in the upper basin (FWS, 2006¢).” FERC FEIS pg. 3-284.

Huntington (2004) estimated that the historic returns of adult Chinook salmon to areas upstream of
Upper Klamath Lake were between 149,734 and 438,023 fish per year, and were most likely in the
lower end of this range (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 9).

Huntington (2006) (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 10) later

2l Since 2006 a minor amendment to the Pacific Fishery Management Council’s Salmon Fishery Management Plan

(Amendment 15) has been formally adopted to allow, in some years, a de minimus impact exception to the 35,000 minimum
spawner floor to avoid massive closures such as occurred in 2006, but this exception is still very narrow and only applies to
truly de minimus impacts that must be made up later. Otherwise ocean salmon fishery management remains the same as in
2006, i.e., it is largely still controlled by the abundance of Klamath Fall-rim Chinook.

%2 Board Staff heard it stated several times in the Yreka Scoping Hearing (on 1/26/16) that the Klamath salmon are coming
back now in “record numbers,” usually asserted as a defense against the need for dam removal. This is a complete
fabrication. The so-called “large runs” of recent years in the Klamath only look good by comparison with very low runs of
2005-2007 which, had that continued as the long-term trend, would have led to their ultimate extinction. Current runs are
typically only about 10-15% of historic, pre-development runs sizes, at least half of which are artificially produced hatchery
fish in origin, and have also been supported by several years of unusually good ocean conditions. In some years (2006
being the most recent example) fisheries managers cannot maintain even the “minimum spawner floor” of 35,000 adult Fall-
run Chinook, which is just 4% of the historic run size and is the minimum number of spawners necessary just to replace that
generation.
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amended his estimates, after additional field research, to say that the upper basin habitat could support
an additional run of 111,230 Chinook salmon once fish passage is restored, acknowledging that this
was a conservative estimate. Once problems with poor water quality, high water temperatures and
conditions that encourage various fish parasites are also cured by dam removal, juvenile survival rates
in the lower river would also improve, therefore allowing more fish to survive to adulthood and return
as harvestable adults.

In September 2011, as part of the KHSA NEPA/CEQA process, similar estimates of improvements
in salmon runs in the Klamath Basin that would likely occur with four-dam removal of the KHP were
also made, concluding that the average annual Klamath salmon Fall-run Chinook size would nearly
double after four-dam removal. See Forecasting the Response of Klamath Basin Chinook Populations
to Dam Removal and Restoration of Anadromy versus No Action, by Noble Hendrix, available at:
http://klamathrestoration.gov/sites/klamathrestoration.gov/filess EDRRA%20Report%20Hendrix%2012

.15..11.pdf.

Other studies have concluded that if water quality were improved by removal of the dams, and given
access to the additional habitat above the dams, it is therefore highly likely that an additional 100,000
adult Fall-run Chinook would come back to the river after only a few fish generations. Assuming only a
50% harvest rate on these adult returns, this means an additional 50,000 fish might be available for
some form of harvest as a result of dam removal. Then turning to PCFFA/IFR Scoping Comments 23
February 2009, Attachment 6, Table 3 (from Meyer Resources, (1984)), with the numbers updated to
2015 dollars® for the annual economic benefits to the regional economy per 50,000 additional
harvested adult fish, in market benefits only (to be conservative) this would mean an additional
economic benefit to the regional economy of:

Low Value: $396,940 per 1,000 fish x 50 = $19,847,000 in restored economic benefits

This would likely be a low or conservative value of the average additional annual economic personal
impact benefits that would accrue to the fishing-based and regional economy from four-dam removal
and subsequent water quality improvements (i.e., resulting in increased salmonid survival rates as well
as larger populations).

It should be particularly noted that this conservative estimate of salmon harvest economic benefits
which could be readily derived from Klamath dam removal exceeds the “annual net benefits” of all of
the FERC FEIS options except for the “no action” alternative, which of course is not a legal option.
With an incremental annual average increase of personal income impacts from restored fisheries
conservatively estimated at $19,847,000, this is also more than enough to offset the FERC-estimated
annual costs of the Four-Dam Removal Option of -$13,186,870 (see FERC FEIS, pg. 4-2 (Table 4-3))
[which when converted from 2006 to 2015 dollars = -$15,494,570), by more than $4.35 million/year.

In other words, using FERC Staff’s own FEIS cost estimates, it appears that the most economically
beneficial course to follow for society as a whole is to remove all four of the KHP hydropower dams
(Iron Gate, CopCo 1 & 2 and J.C. Boyle) in order to restore the lost but very valuable salmon and
steelhead fisheries these dams originally destroyed.

2% Using the standard CPI adjustment of 2.28 to convert 1984 dollars to 2015 dollars. CPI adjustments can be easily
calculated on the Internet at: http://data.bls.gov/cgi-bin/cpicalc.pl.
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It should be noted, however, that these restored Klamath fishery economic benefits could only be
fully achieved under a full KHP “Four Dam Removal” option. Anything less than a full removal of the
KHP dams would mean some dams (and reservoirs) still in place, and this would still mean: (1)
significant continued fish mortalities due to artificial fish passage as opposed to full volitional free
passage in a restored river, since no artificially engineered fish passage system is perfect; (2) remaining
large thermal barriers and other problems for salmon migration in the reservoirs behind the dams
because reservoirs would still heat up, adding to salmonid stress, encouraging warm-water reservoir
predators, and decreasing resistance to diseases; (3) remaining good growing conditions for toxic and
other species of algae with all their associated multiple water quality problems.

The above “restored fishery benefits” numbers are also conservative figures in that they exclude all
non-market benefits. They also exclude other and potentially much greater economic benefits to
commercial ocean salmon fishermen which would accrue simply by having more fish in the system and
thus being able to meet the “spawner floor” of 35,000 minimum escapement requirements far more
frequently — thus eliminating current severe restrictions such as we saw in 2005, and worse in 2006, on
ocean commercial fishermen that are triggered by Klamath salmon populations declines, and thus
allowing fishermen far more access to otherwise abundant intermingling oceans stocks from other
basins, primarily from the California Central VValley hatcheries.

The KHSA NEPA/CEQA analysis confirmed the restored commercial salmon fishery benefits that
would likely accrue from four-dam removal of the KHSA, calculating roughly comparable additional
benefits in terms of net increases in commercial fishery income and number of fishery-related jobs, and
also concluding that under KHP four-dam removal scenarios the chances of widespread, Klamath-
driven commercial fisheries closure caused by inability to maintain the 35,000 minimum spawner floor
for returning Klamath River spawning Fall-run Chinook would be greatly decreased. See KHSA
NEPA/CEQA report Commercial Fishing Economics Technical Report, by Cynthia Thomson, Updated
31 August 2012, which is enclosed with these comments as ATTACHMENT C.

Fewer fishery restrictions of the sort that required a 90% ocean fishery closure in 2006 and a 60%
ocean fishery closure in 2005 over more than 700 miles of Northern California and Oregon coastline
has great economic value to the west coast salmon fleet. Had these additional Klamath fish been
available during those years, there would have been no question about meeting the “spawner floor,” and
this would have saved the coastal commercial fishing industry from draconian closures that cost their
coastal communities well over $100 million in economic losses and damages -- all caused by
mandatory Klamath-driven closures because of very low in-river survival rates, in turn caused in some
large part because of long-term KHP-induced adverse ecological changes in the river.

Some of the potential economic “restored fishery benefits” that may accrue to in-river sportsfishing
businesses (particularly within Siskiyou County) from a restored upper basin salmon fishery after dam
decommissioning have also been delineated in the recent study, Preliminary Economic Assessment of
Dam Removal: The Klamath River (January 31, 2006), by Sarah A. Kruze and Astrid Scholz (Kruze, S.
A. and A. Scholz (2006)) (see PCFFA/IFR Scoping Comments 23 February 2009, Attachment 8), in
which the authors have estimated additional fisheries economic benefits of up to $140 million annually
from KHP four-dam decommissioning. Similar types of estimates were made for the KHSA
NEPA/CEQA process and are available at: www.klamathrestoration.gov under Technical Studies and
Reports (Economics).
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Additional ecological benefits of KHP four-dam removal might also include adding an addition of
10% or more to existing ESA-listed coho habitat, making them far more viable and resistant to
extinction, and finally moving them toward future recovery. This benefit was acknowledged in a Ruling
in the EPAct Hearings by Judge McKenna as Finding 7-16:

“Over time, access to habitat above Iron Gate Dam would benefit the Coho salmon population
by: a) extending the range and distribution of the species thereby increasing the Coho salmon’s
reproductive potential; b) increase genetic diversity in the Coho stocks; ¢) reduce the species
vulnerability to the impacts of degradation; and d) increase the abundance of the Coho
population.**

Reduced need for restrictive ESA-driven land use regulation also has great value (though exact
amounts are hard to quantify) to local landowners in terms of fewer land and water use restrictions, etc.,
and the hope of coho recovery and eventual delisting.

In general, neither the PacifiCorp Application nor the FERC FEIS adequately assess or evaluate the
probable economic benefits of a restored fishery that would accompany the dam removal options, nor
does it adequately assess the severe economic damages perpetually being suffered by coastal ocean
fishing-dependent communities because of lack of Klamath fish — a lack caused in large part by the
KHP dams. Many Economists have criticized that sort of one-sided consideration, where the “costs of
doing nothing,” i.e., the costs of the status quo, are systematically ignored in the costs-benefits analysis
by assuming them to be part of the baseline. This is logically inappropriate. When considering
environmental costs vs. benefit, all the benefits of all actions, as well as all deficits of all actions
(including the environmental and social costs of merely maintaining the status quo), should be
considered together for this to be a legitimate costs-benefits analysis (see ATTACHMENTS A & B to
these comments concerning proper Economics methodology for such a socio-economic analysis). The
fact is, the costs to society of the KHP’s negative ecological impacts, and their related adverse socio-
economic impacts, has been very much greater than the minimal value of the mere 82 megawatts of
power on average that the four KHP power dams combined typically generate — which also amounts to
less than 2% of PacifiCorp’s total generation capacity.

One way to measure those KHP-related economic loses, and to ascertain the magnitude of these
salmon declines, is to look at the recent history of salmon landings into what were once the most
productive salmon ports in the lower 48 states — the salmon ports within the Klamath Management
Zone (KMZ). We have done so in our Scoping Comments of 23 February 2009, Attachment 7, which is
separately submitted. In summary, landings averaged over the years (1976-1980) as compared landings
in these same port areas averaged over 2001-2004%° shows huge declines during this time frame, as

# Evidence in the record cited by the ALJ in that Ruling was: Aug. 23, 2006 Transcript at 163:1-2; Aug. 25, 2006
Transcript at 107:5-20; NGO Ex. 27 at 3:11-4:7 (allowing access to additional habitat does not decrease the size of the
population existing below Iron Gate Dam); Yurok-Hillemeir Direct Testimony-NMFS/FWS Issue 7 at 5:7-8 (access to
project area is one of the quickest ways to increase population abundance), 6:4-22; CDFG-Pisano-Ex. 1 at 5, 11:18-12:23;
NMFS/FWS-1ssue 7-Simondet-Ex. 1 at 5:21-6:15; NMFS/FWS-Issue 7-Williams-Ex. 1 at 6:15- 19, 7:15-9:22 (explaining
that additional spatial structure reduces species vulnerability to changing environmental conditions); HVT-Franklin-Ex. 1
at 6:16-7:12 (explaining that diverse habitat leads to populations adapted to diverse life history forms and greater viability
for the species); NGO ex. 4 at 11:15-28. These documents are hereby incorporated into these comment by reference.

% To create a representative baseline for landing numbers by port, fishery managers always average over several years to
eliminate sometimes large annual variations.
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follows:
SALMON FISHERY LOSSES BY PORT AREA OVER TIME
(Average of Years 1976-1980 as compared to Average of 2001-2004 landings)
Port Area:
Eureka (CA) Crescent City (CA) Brookings (OR)
Decline (%) of Fishery:
=97% LOSS =87% LOSS =82% LOSS

These precipitous losses started within a few short (3-year long) salmon generations shortly after the
completion of Iron Gate Dam, the last dam in the KHP series of dams, in 1962. See also the FERC
FEIS at pg. 3-235 (Table 3-55), and also the PacifiCorp Final License Application (FLA),
Socioeconomic Resource Final Technical Report, pgs. 2-108 to 2-114 for landing loss figures to the
same effect. Similar numbers as occurred on average during the 2001-2004 period prevail today in
those once highly productive ports.

These absolute salmon landing losses have been economically devastating for these Northern
California and Southern Oregon coastal port economies, translating into thousands of lost jobs,
fishermen forced to relocate with their families in order to find work or to sell their boats and quit
fishing, fragmented fishing-dependent communities and the fleeing of processors, ice plants, fuel
depots and other allied infrastructure businesses from these communities over the last 40 years. If even
a small portion of these losses is directly or indirectly attributable to poor water quality problems, or to
disease problems exacerbated by the dams, then it is far more beneficial to society as a whole to
remove the Klamath dams than to keep them, knowing their economic and social costs to these many
coastal communities.

And these losses above are those suffered by the commercial salmon fishing fleet only. They do not
include separate but also very large economic losses to recreational fishing-dependent small businesses
throughout the lower river, nor to Tribal communities for the loss of both a source of revenues as well
as a basic subsistence fishery that supports those communities and their ancient, salmon-centered
cultures. The combined cumulative socioeconomic losses to all these fisheries and all these fishing-
dependent communities greatly exceeds any potential future economic benefits from hydropower
production at the dams.

In recognition of this fact, the Pacific Fishery Management Council (PFMC), which manages all
ocean salmon fisheries in federal waters under the Magnuson-Stevens Fishery Management and
Conservation Act (16 U.S. C. §1801 et seq.), formally endorses Klamath Project “Four-Dam Removal”
as its recommended option for restoring damaged Klamath fisheries, and so noted in a letter to FERC
dated April 24, 2006:

“The value of ocean fisheries is high when Klamath natural Chinook are abundant, but can be
much lower when Klamath fish constrain the catch of other healthy stocks. The Council
estimates that between 1970 and 2004, the average annual personal income impacts of the
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recreational and commercial ocean salmon fishery in the area where Klamath fish are found
amounted to $92 million. The constraints on the fishery in 2006 caused by the need to protect
Klamath River natural fall Chinook are expected to reduce the value of this fishery to less than
$33 million. In contrast, the Klamath hydropower project produces 163 megawatts with an
annual net economic value of $16.3 million. NMFS notes that the ‘generating capacity provided
through continued Project operations is nominal ... relative to the watershed level of benefits to
aquatic resources and regional and national priorities for restoring anadromous salmonids.’...

“The Council believes the proposed relicensing of this project will have substantial adverse
impacts on EFH [Essential Fish Habitat] in the Klamath River. The project causes harm to
salmon habitat; to the health of fish stocks; to commercial, recreational, and tribal fisheries; and
to fishing communities along the Oregon and California coasts and in the Klamath River basin.
Consequently, the Council recommends that FERC order the immediate decommissioning and
removal of the four lower Klamath River dam structures and full restoration of habitat affected
by the dams and reservoirs. ”

A copy of this PEMC letter has been filed in the FERC docket and is enclosed as Attachment 17 to the
PCFFA/IFR Scoping Comments of 23 February 2009, separately refiled. It will also be resubmitted
separately for this Record.

(3) Market Impacts of Poor Klamath Salmon Quality: The Klamath River-origin salmon are
known in the fishing industry to be of increasingly poor quality due to distinctive “green algae” taste
created by the salmon’s exposure to excessive algae in the river. There was oral testimony in the record
of the 2009 Scoping Hearings to that effect. While hard to quantify, this does adversely affect coastal
and other markets for salmon, and many processors now avoid purchasing salmon caught in the
Klamath River for that reason.

There are also several recent studies, including one by the State Water Board itself, showing that
Klamath River adult salmon are accumulating the potent blue-green algae liver toxin microcystin in
their livers and flesh, making their use for human consumption increasingly problematical. Many of
those more recent studies will be provided in the Scoping comments of the Karuk Tribe.

TEMPERATURE AND OTHER KLAMATH WATER QUALITY PROBLEMS
WILL BE EXACERBATED BY REGIONAL CLIMATE CHANGE

(1) Water Temperatures in the Klamath River Have Been Steadily Increasing Due To Global
Climate Change. Recent studies show that Klamath River average water temperatures have been
gradually, over the last several decades, increasing consistent with current projects of overall regional
climate change. Bartholow (2005) found a high probability (95% confidence interval) of an 0.50
C./decade upward average summer water temperature trend and that the “season of high temperatures
that are potentially stressful to salmonids has lengthened by 1 month over the period studied, and the
average length of main-stem river with cool summer temperatures has declined by about 8.2
km/decade.” (see Attachment 14). It is important to note that this adverse water temperature impact is
above and added to anthropogenic temperature increases caused by the KHP. Since these higher water
temperature impacts are apparently related to overall regional average temperature and climate changes
of the sort projected to continue (and accelerate) for the foreseeable future over the next 30-50 years,
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these are foreseeable “global warming” impacts that must also be taken into account as cumulative and
foreseeable future impacts under CEQA.

This makes a “Precautionary Approach” to keeping water temperatures in the river as low as
possible essential. Reducing all anthropogenic heat sources — such as the warm water sinks of the
reservoirs — is thus even more important, especially given these potential global warming problems
which will add ever more additional temperature stress to river ecosystems as well as salmonids
throughout the Klamath Basin in the future.

The outflow from Iron Gate Fish Hatchery is identified as a point source by the Water Board in the
Klamath Mainstem TMDL Action Plan. The following excerpt from the Klamath Mainstem TMDL,
Section II-B, refers to Iron Gate Fish Hatchery as a point source for pollution. It also refers to the
TMDL load allocation at Stateline, which is below part of the KHP operations, Keno and J.C. Boyle
dams:

“The Iron Gate Fish Hatchery is the one point-source heat load in the Klamath River
watershed. The interstate water quality objective for temperature prohibits the discharge of
thermal waste to the Klamath River, and therefore the waste load allocation for Iron Gate
Hatchery is set to zero, as monthly average temperatures.”

And,

“The Klamath River TMDL relies on an implicit margin of safety. The intrastate water quality
objective for temperature allows for increases of up to 5° F if beneficial uses of water are not
adversely affected.... The seasonable variation is accounted for in the load allocations for
temperature...which do not allow for temperature increases during any part of the year.”

Section IVV-C states:

“Achievement of the nutrient and organic matter allocation and the tributary nutrient and
organic matter allocations will not result in compliance with the DO and temperature load
allocations within Copco 1, Copco 2, and Iron Gate Reservoirs during periods of thermal
stratification. Therefore additional dissolved oxygen load allocations are assigned to the
reservoirs for the period of May through October to ensure compliance with the SSOs for DO
and temperature objectives within the reservoirs, and ensure support of the cold freshwater
habitat (COLD) beneficial use.”?

(2) Foreseeable Future Impacts Also Adversely Affecting Water Quality: Foreseeable future
impacts also include drought and reduced flows from Upper Klamath Basin, etc., as well as changes in
climate.

The Upper Klamath Basin is naturally arid, with an average rainfall in downtown Klamath Falls, OR

% The Klamath Mainstem TMDL Action Plan, is available at:
http://www.waterboards.ca.gov/northcoast/water issues/programs/tmdls/klamath river/100927/03 BasinPlanLanugage Kla
math_Lost.pdf. [Note: the word “Lanugage” is correct in this URL and is not misspelled except in the original URL]
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of only about 12 inches/year. Droughts below these already low average rainfall amounts are also not
only frequent, but projected under climate change scenarios to be increasing in both number and
severity. All water quality parameters must therefore be calculated so as to be achievable even in the
increasingly frequent drought and dry years. Otherwise, major portions of the basin’s aquatic resources
— including its economically and culturally irreplaceable salmon runs — could “wink out” because of
serious water quality problems occurring during any prolonged drought, and would then be extinct
when conditions improved — which could be way too late. Again, a Precautionary Approach requires
that water quality standards must be satisfied in poor rainfall years as well and in wet years.

(3) The “We Must Keep This Green Power” Fallacy: Some opponents of dam removals
generally have argued that removing the Klamath Dams eliminates renewable (i.e., non-carbon) power
production, supposing their power would be replaced entirely with fossil fuel energy sources. This is a
false argument! First off, the reality is that all four dams combined do not generate all that much
power. Although the whole Klamath Hydroelectric Project is technically rated for maximum power
generation of about 169 megawatts (MW), these dams cannot run at maximum capacity 24/7, especially
during summers when turbine flows are lowest. The entire Project combined actually generated only
about 82 MW of power on average over the past 50 years, according to FERC records.?’

And also according to estimates by FERC, even after all the expensive retrofitting to meet modern
standards for relicensing, these dams would then only generate about 61 MW of power on average --
about 26% less than they do today.”® Relicensing thus means spending a great deal of money for what
is actually very little power. In fact, FERC estimated in its 2007 Final Environmental Impact Report
(FEIS) on relicensing that even if fully relicensed, the required retrofitting would be so expensive that
these dams would then operate at more than a $20 million/year net loss.?

As to replacement power, Pacific Power has already legally committed to bringing more than 1,400
MW of brand new, cost-effective renewable power online by 2015.%° The company has apparently
exceeded that goal. This is 17 times more power than the four Klamath dams generate all together.
Adding an additional 82 MW of cost-effective and clean (i.e., non-carbon based) replacement power to
its grid after 2020, as it intends to do under the KHSA, would be an almost trivial task by comparison.
There are many options for the replacement of this power from comparable carbon-free or renewable
sources by 2020.%

MITIGATION MEASURES

CEQA calls for a detailed analysis of both impacts and mitigation measures. In this Application

* The November, 2007 FERC Final EIS (“FERC FEIS”) is available online at:
http://elibrary.ferc.gov/idmws/File_list.asp?document id=13555784 or found by a FERC docket search at www.ferc.gov,
Docket No. P-2082-027 posted November 16, 2007, Document No. 20071116-4001. This number is taken from FERC
FEIS, pg. 1-1, as 716,800 MWh, which divided by hours per year (24 hrs./day X 365.25 days/year) = 81.77 MW actual
output, rounded to 82 MW — less than 2% of PacifiCorp’s total power production.

% FERC FEIS, Sec. 4.4, pg. 4-4 of 533,879 MWh = 60.90 MW relicensed output, rounded to 61 MW.

% FERC FEIS (Nov. 2007), Table 4-3 on pg. 4-2.

%0 See for instance, Final Order, Measure 41, in CPUC Docket A05-07-010.

%1 A single modern wind turbine, for instance, can generate up to 6 MW of power and it would take fewer than 55 such wind
turbines, even at a very conservative 25% efficiency, to completely replace the total amount of “green power” these four
dams now generate — and only 41 such wind turbines to replace the 61 MW after any hypothetical relicensing. A single
modern “wind farm” may contain hundreds of such wind turbines.
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there is actually very little mitigation proposed, and what little there is mainly relies on proposed
further studies and project planning, despite the long length of the permit. This qualifies as deferred
mitigation. As demonstrated in Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296
deferred mitigation is not legal under CEQA. This was recently held up in Madera Oversight Coalition,
Inc. v. County of Madera (2011) 199 Cal.App.4th 48 where the court found “the plain, unambiguous
language” of the mitigation measure violated CEQA and “The post certification verification procedure
[is contrary to law and] allows for an environmental decision to be made outside an arena where public
officials are accountable.” In both cases there was no permit issued. It is inappropriate to issue a long-
term permit on the basis of mere studies of potential future mitigation whose efficacy is highly
speculative.

We request that the Board use the CEQA process to protect beneficial uses by requiring concrete
and effective reservoir management, including mitigations that incorporate and are designed to meet
TMDL standards and all other needed water quality requirements. We also request that the needs of
migrating salmon and other fisheries be fully considered in these mitigations. If water quality pollution
cannot be mitigated, then the Board has no choice but to deny a permit.

We do not believe that any conceivable combination of water quality mitigation measures will be
effective in the KHP to bring water quality standards in compliance with the law — at least not short of
enormously expensive reconstructions that would cause the Project to cost far more than it can ever
generate in revenues or economic benefits. We therefore support denial of a 401 Certification for FERC
relicensing, and support ultimate dam removal supervised by FERC — either through a negotiated
Settlement or a FERC decommissioning order. We believe that the economics and the science are both
now clear that these dams at least are no longer cost effective, that they will do far more environmental
and economic harm, even if FERC relicensed, than can be offset or justified by any of their likely
economic benefits, and that the best option for these dams is that they be decommissioned and their
structures removed from the river, allowing PacifiCorp to invest its saved resources in more efficient
renewable energy facilities elsewhere.

If the 401 Certification Application is denied and this process formally moves toward ultimate
removal, the question then becomes only what interim measures should be imposed between now and
dam removal to try to mitigate as much as possible the harms these dams will still do prior to their
removal.

(1) Potential Mitigation Measures: The PacifiCorp Application is strangely silent about how it will
meet federal Federal Power Act (FPA) Sec. 18 requirements for volitional fish passage, in spite of the
fact that those Sec. 18 measures have already survived a PacifiCorp appeal and must now be included
in any future FERC license. This is a serious deficiency in the Application, and sufficient cause in and
of itself for denial of this particular Application, although without prejudice should PacifiCorp resubmit
a new Application dealing with these issues.

Reduced ramping rates and peaking flows at J.C. Boyle and appropriate fish screens and other
mitigation measure in accordance with the NMFS, FWS and BLM “Mandatory Prescriptions” and
recommendations should be among the required mitigation measures, as well as other measures in
addition to those FWS and BLM Mandatory Prescriptions. In the event that PacifiCorp agrees to
surrender its FERC license for the KHP and move toward dam removal, these Sec. 18 mitigation
measures should also be imposed (to the extent feasible and practicable) until such time as PacifiCorp
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formally submits a FERC license surrender application and begins the process of dam removal. These
and other interim mitigation measures should be scaled up in accordance with how long a delay dam
removal will take. They should also become conditions to the current FERC license by way of an
amendment to that license, so that they continue in full force and effect throughout all future one-year
license extensions.

In the event of dam removal, various mitigation measures to reduce sediment loads expected to be
released by dam removal should also be imposed to minimize adverse (though temporary) impacts from
these sediment releases, particularly on in-river fish. Simultaneous dam removal and sediment
discharges should be preferred over sequential releases, as this minimizes total number and duration of
fish exposure times to high levels of sediment. A single high level sediment surge that may impact a
single year-class is much less destructive to lower river salmon runs than several smaller (but still fatal)
sediment surges poorly timed that impact multiple year-classes. Numerous dam removal mitigation
measures are contained and fully analyzed in the KHSA FEIS/FEIR, and should be required of
PacifiCorp in any future dam removal permits.

Trap and haul programs as proposed by PacifiCorp will not work in the Klamath — they would only
move smolts from one toxic part of the river to another toxic part. Juveniles will die under such
conditions wherever they are placed, plus artificial transportation itself creates intense stresses on
juvenile salmon that greatly decrease their chances for survival.

There is some value to retaining Keno Dam intact — with, of course, installation of appropriate fish
passage facilities for salmonids and other species — because of the unique flow regulation capacity of
that dam, and because some 91 small irrigation and domestic water system intakes are supported by its
reservoir. But as long as PacifiCorp owns this dam, it is responsible for its impacts. Mandatory
mitigation measures at Keno Dam by way of 401 Certification should involve upgrades to existing
poorly functioning fish passage facilities to adapt that structure to both salmonids and to lamprey.
Various water quality mitigation measures should also be imposed as appropriate at Keno Dam and
Keno reservoir as a pre-requisite to any exclusion from the next FERC license or any future transfer by
PacifiCorp. Given that Keno is part of the current FERC license, PacifiCorp cannot just leave it in
place as is, especially given the many water quality problems it creates. Just continuing the current
status quo for Keno Dam indefinitely is not acceptable.

(2) Likely Failure of Permanent Mitigation Measures: It is important to also note that even with
fish passage installed in retained (but retrofitted) dams, there will still be some unavoidable dam-related
mortalities at each fish passage bottleneck. This is particularly true for juveniles migrating downstream,
which may also become physically entrained in fish screens or lost in the power turbines that would
still be running with the dams in place under either a new FERC license, or until such time under a
license surrender that the dams could be decommissioned and removed. These are impacts which must
also be analyzed under CEQA, including those types of impacts at dams in Oregon which may
adversely affect water quality at California’s border inflows.

No artificially engineered fish passage system can ever be as efficient in passing fish as a healthy
and free-flowing river corridor. This is important to remember in any analysis of the environmental
consequences of dams remaining in place.

PacifiCorp has failed to fully mitigate for the fisheries losses caused by the KHP in a variety of
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ways, including lack of support for hatchery programs at Iron Gate Dam, including abandoning
mitigation measures for spring Chinook. These failures are discussed in Mike Rode’s Expert Report
enclosed as PCFFA/IFR Scoping Comments 23 February 2009, Attachment 1.

In Summary: Dam removal is the only effective option to solve the many water quality problems
that occur in the dam. Full “Four Dam Removal” should be analyzed in great detail. Although J.C.
Boyle and Keno Dams are physically located in Oregon, nevertheless under CEQA the State of Oregon
can and should analyze both their impacts on lower river water quality in California, as well the
impacts (positive and negative) on water quality in Oregon expected from their removal.

*kkkik

Thank you for the opportunity to comment on this process. Please include these written comments
and Attachments in the public record for this proceeding. And please call me if there are any questions
about this submission, or if any part of it is not readable and printable.

Sincerely,

Glen H. Spain, J.D.
NW Regional Director For PCFFA and IFR

Vivian Helliwell
PCFFA Watershed Conservation Director

ATTACHMENTS:
A — Economists Letter 1 (9 September 1998)

B -- Economists Letter 2 (3 December 2003)

C — Commercial Fishing Economics Technical Report (KHSA NEPA/CEQA Analysis), by Cynthia
Thomson (31 August 2012 Update). Also available at: www.klamathrestoration.gov under
Technical Reports (Economics).

D — Letter to FERC from the Pacific Fishery Management Council (PFMC),

dated 24 April 2006 regarding the Klamath Hydropower Project (sent separately).

Also sent separately for refiling in this Docket are the PCFFA/IFR
Scoping Comments Dated 23 February 2009, with Attachments.

PCFFA-IFRcommentsPacifiCorps401crt(01-28-16)
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ATTACHMENT A — Economists Letter 1 (9 September 1998)
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09 September 1998

Governor John A. Kitzhaber Governor Tony Knowles
State Capitol Building Office of the Governor
Salem, Oregon 97310 P.O. Box 110001

Juneau, Alaska 99811
Governor Gary Locke

Office of the Governor Governor Pete Wilson
P.O. Box 40002 State Capitol Building
Olympia, Washington 98504-0002 Sacramento, California 95814

Premier Glen Clark

Office of the Premier

Room 156, West Annex
Parliament Buildings
Victoria, BC V8V 1X4 Canada

Dear Governors Kitzhaber, Knowles, Locke, and Wilson, and Premier Clark:

Decisions regarding the management of Pacific salmon, many of which are experiencing
deep declines in numbers, can affect a vast landscape along the western edge of North
America and markedly influence the region's future economy. With this letter, we hope to
help lay the foundation for the public debate over the economic aspects of these decisions.

Most of the discourse on the economic issues of salmon recovery has focused too narrowly,
concentrating almost exclusively on the costs of recovery. Costs are indeed important, but
they tell only part of the economic story. We encourage you and the members of your
Administrations to adopt a broader perspective and consider the full range of economic
consequences of salmon-management decisions. Toward this end, we recommend that you
examine and weigh all these factors:

* Costs, Benefits, and Net Benefits.

Salmon recovery will generate economic benefits as well as costs. To understand the net
benefit (a net cost if negative) to the economy as a whole, one must consider the effects on
the production of all goods and services. The effects on goods and services that are traded in
markets, such as commercial salmon, timber production, and agricultural production,
should receive the same consideration as those, such as recreational fishing, clean streams,
and biodiversity, that are not. A full accounting must be provided of the true value of each
affected good or service, taking into account the market price, where appropriate, as well as
all factors, such as subsidies, taxes, and environmental externalities, that distort the level
of supply or demand. Some of the benefits and costs will manifest themselves in the
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immediate vicinity of the resources affected by salmon recovery, while others will manifest
themselves at greater distances.

* Jobs, Incomes, and Transitions.

Salmon recovery will have diverse impacts on labor markets, increasing some demands for
labor and decreasing others. It also may affect the spatial distribution of the supply of labor
by influencing the location decisions of some households. To understand the resulting
impacts on jobs and incomes, one must consider the salmon-related changes in demand and
supply against the backdrop of the markets' ability to adjust. One should examine both the
overall change in jobs and incomes as well as the transitions for affected workers, their
families, and their communities.

* Distribution of Economic Consequences.

The positive and negative effects of salmon recovery will not be distributed equally.
Identifying the winners and losers can create opportunities to explore options for breaking
political gridlock—by clarifying mechanisms, for example, for the winners to provide some
compensation to the losers.

* Rights and Responsibilities.

Owners of natural resources affected by salmon-recovery measures have both rights
regarding their use of these resources and responsibilities not to exercise these rights in
ways that unreasonably restrict the rights of others. This is true of both private- and
public-property owners. To understand the costs and benefits associated with salmon
recovery, one first must have a clear understanding of the relevant rights and
responsibilities, because society might assign very different values to two recovery actions
that are otherwise identical but one restricts a property owner's rights and the other forces
it to comply with its responsibilities.

* Uncertainty and Sustainability.

Nobody can eliminate the uncertainty regarding how salmon-recovery decisions will affect
salmon populations and the economy, and it is inevitable that some decisions will not yield
the desired outcomes. Reversing undesired outcomes is always costly, however, some
outcomes are less costly to reverse than others. Some, of course, are irreversible. To
understand the full economic consequences of salmon-recovery decisions, one should
consider the potential reversal costs if the decision should yield undesired outcomes.

* Looking Beyond Salmon.

To understand the full consequences of salmon recovery, one must look beyond those tied to
the salmon, themselves, and examine those linked to the productivity and use of the
surrounding ecosystem. Changes in ecosystem productivity may occur through the
restoration of the ecological functions of salmon-bearing streams and the surrounding
watersheds that will accompany salmon recovery. Changes in the use of the resources of the
larger ecosystem may have both positive and negative effects on the economy.
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We hope you will consider the factors outlined here, and use this outline to improve the
public's understanding of the full economic consequences of salmon recovery.

Sincerely,
W. Ed Whitelaw Ernest Niemi
University of Oregon/ECONorthwest ECONorthwest

And the following co-signing economists:

Russ Beaton, Willamette University

Peter Berck, University of California Berkeley

Bruce Blonigen, University of Oregon

Peter Bohmer, Evergreen College

Richard Brinkman, Portland State University

Gardner Brown, University of Washington

Walt Butcher, Washington State University

Kevin Calandri, California State University Sacramento
Arthur Caplan, Weber State University

Ken Casavant, Washington State University

Laura Connolly, Oregon State University

Jeffrey Connor, Oregon State University

Robert Curry, California State University Sacramento
Elizabeth E. Davis, Oregon State University

Robert Deacon, University of California Santa Barbara
David Donaldson, University of British Columbia
Bryan Ellickson, University of California Los Angeles
Mark Evans, California State University Bakersfield
Anthony Fisher, University of California Berkeley
David E. Gallo, California State University Chico

Alan Gin, University of San Diego

Eban Goodstein, Lewis & Clark College

Lawrence Goulder, Stanford University

Theodore Groves, University of California San Diego
A.R. Gutowsky, California State University Sacramento
Steve Hackett, Humboldt State University

Brent Haddad, University of California Santa Cruz
Dan Hagen, Western Washington University

Darwin C. Hall, California State University Long Beach
Jane Hall, California State University Fullerton
Robert Halvorsen, University of Washington

Bill Harbaugh, University of Oregon

Martin Hart-Landsberg, Lewis & Clark College
Stephen E. Haynes, University of Oregon

John F. Henry, California State University Sacramento
Steve Henson, Western Washington University
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Richard B. Howarth, Dartmouth

Lovell S. Jarvis, University of California Davis
Desmond Jolly, University of California Davis
Mary King, Portland State University

Van Kolpin, University of Oregon

B. Y. Lee, University of Oregon

Cathleen Leue, University of Oregon

Peter Lund, California State University Sacramento
Bruce Mann, University of Puget Sound

Carlos Martins-Filho, Oregon State University
Ray Mikesell, University of Oregon

Andrew Narwold, University of San Diego
Noelwah Netusil, Reed College

Roger Noll, Stanford University

Dale O'Bannon, Lewis & Clark College

Arthur O’Sullivan, Oregon State University

Steve Polasky, Oregon State University

Thomas Potiowsky, Portland State University
Tom Power, University of Montana

R. Bruce Rettig, Oregon State University

Alan Richards, University of California Santa Cruz
Robert J. Rooney, California State University Long Beach
Tony Rufolo, Portland State University

Linda Shaffer, California State University Fresno
Barry N. Siegel, University of Oregon

Emilson Silva, University of Oregon

Ross Singleton, University of Puget Sound

Chuck Skoro, Boise State University

David Starrett, Stanford University

Kate Stirling, University of Puget Sound

Joe Story, Pacific University

Rod Swanson, University of California Riverside
Paul Thorsnes, Grand Valley State University, Michigan
Victor Tremblay, Oregon State University

Charles Vars, Oregon State University

John F. Walker, Portland State University

Norm Whittlesey, Washington State University
Yung Yang, California State University

Ross Youmans, Oregon State University

Zenon X. Zygmont, Western Oregon University

Note: Affiliations are for informational purposes and do not imply consent by organizations.

cc: David Anderson, Minister, Fisheries and Oceans, Canada
Will Stelle, National Marine Fisheries Service
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ATTACHMENT B -- Economists Letter 2 (3 December 2003)
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December 3, 2003

A Letter from Economists to President Bush and the Governors of Eleven
Western States Regarding the Economic Importance of the West’s Natural

Environment.



To:

President George W. Bush

The White House

1600 Pennsylvania Avenue NW
Washington, DC 20500

The Honorable Dave Freudenthal, Governor of Wyoming
State Capitol Building
Cheyenne, WY 82002-0010

The Honorable Kenny Guinn, Governor of Nevada
State Capitol

101 North Carson Street

Carson City, NV 89701

The Honorable Dirk Kempthorne, Governor of Idaho
700 West Jefferson, 2nd Floor

P.O. Box 83720

Boise, Idaho 83720-0034

The Honorable Ted Kulongoski, Governor of Oregon
160 State Capitol

900 Court Street

Salem, Oregon 97301-4047

The Honorable Gary Locke, Governor of Washington
PO Box 40002
Olympia, WA 98504-0002

The Honorable Judy Martz, Governor of Montana
P.O. Box 0801

204 State Capitol

Helena, MT 59620-0801

The Honorable Janet Napolitano, Governor of Arizona
1700 West Washington
Phoenix, AZ 85007

The Honorable Bill Owens, Governor of Colorado
136 State Capitol
Denver, CO 80203-1792

The Honorable Bill Richardson, Governor of New Mexico
Office of the Governor

Room 400, State Capitol Building

Santa Fe, NM 87501

The Honorable Arnold Schwarzenegger, Governor of California
State Capitol Building
Sacramento, CA 95814

The Honorable Olene Walker, Governor of Utah
210 State Capitol
Salt Lake City, UT 84114



Dear Mr. President;

Dear Governor Freudenthal,
Dear Governor Guinn;

Dear Governor Kempthorne;
Dear Governor Kulongoski;
Dear Governor Locke;

Dear Governor Martz;

Dear Governor Napolitano;
Dear Governor Owens;

Dear Governor Richardson;
Dear Governor Schwarzenegger;
Dear Governor Walker:

We are economists, and we are writing to express our concern about federal and state
actions that harm the West’s natural environment and, as a result, the economic outlook for
this region’s workers, families, firms, and communities.

The West’s natural environment is, arguably, its greatest, long-run economic strength. The
natural landscapes of the western states, with wide open spaces, outdoor recreational
opportunities, and productive natural-resource systems underlie a quality of life that
contributes to robust economic growth by attracting productive families, firms, and
investments. The West’s natural environment, however, faces serious challenges that
threaten to undermine its contribution to the economy. These include air and water
pollution, urban sprawl, the extension of roads and other development into roadless public
lands, and fragmentation of habitat for native fish and wildlife.

The economic importance of the West’s natural environment is widely recognized. Last
year, for example, the Western Governors’ Association, recognizing that “There is a lot at
stake,” reaffirmed its adoption of the Enlibra Principles for guiding policy and decision-
making regarding natural resources and the environment.!

The seventh of these principles is, “Recognition of Benefits and Costs — Make Sure All
Decisions Affecting Infrastructure, Development and Environment are Fully Informed.”?
We endorse this principle, and we commend each of you for your commitments to apply it to
the actions of your administration. Despite your commitments, however, many state and
federal actions are causing additional environmental degradation, increasing the risks of
future degradation, or slowing efforts to reverse past degradation. These actions harm the
economy—across the West and in each of the states. They diminish the economic well-being
of many residents, divert natural resources from their highest and best use, reduce the

1 Western Governors’ Association, “Principles for Environmental Management in the West.”
http://www.westgov.org./wga/policy/02/enlibra_07.pdf. p. 2.

2 Thid. p. 6.



environmental amenities that are essential ingredients of the West’s quality of life, and
pass to future generations the costs of cleaning up this generation’s environmental messes.

We ask each of you to renew and strengthen your efforts to secure for the West both a
healthy environment and a prosperous economy. Toward this end, we ask you to initiate a
review of your administration’s actions affecting the environment and the economy. This
review should:

* Identify actions having a significant impact on the environment and fully describe the
benefits and costs of each.

* Reinforce those actions that strengthen the economy by protecting or restoring
environmental quality.

* Arrest those actions that damage the economy by degrading the environment.

In the remainder of this letter we describe the linkage between environmental quality and
economic prosperity, identify some of the environmental policies and activities harmful to
western economies, and express eight principles for capitalizing on the environment-
economy linkage.

Environmental Quality Is a Major Source of the West’s Long-Run, Economic
Strength

In the distant past, the West’s natural resources were widely abundant and important to
the economy primarily when they were converted into something else. We converted forests,
mineral deposits, and streams into lumber, metals, and hydroelectricity; valleys, wetlands,
and hillsides into agricultural and urban landscapes; and land, water and air into waste
repositories.

Today, conditions have changed.

Some important elements of the environment are scarcer. The population and
distribution of many native species have diminished markedly. Similarly, the supplies
of roadless lands, free-flowing rivers, and unexploited marine areas have diminished
and, although there have been some notable improvements recently, much of the West’s
air and water remains degraded.

The structure of the western economy has changed. Though still important,
extractive industries (logging, mining, and commercial fishing) and agriculture now
play a smaller economic role because their ability to generate new jobs and higher
incomes has declined. Across most of the West, a community’s ability to retain and
attract workers and firms now drives its prosperity. But if a community’s natural
environment is degraded, it has greater difficulty retaining and attracting workers and
firms.

The economic costs of environmental degradation are rising. As the West’s
population increases, so too do the damages (current and future) from exposure to
hazardous pollution and the degradation of environmental amenities. As their habitats



shrink, many native species face an increased risk of extinction. Reversing this trend
becomes more expensive over time. As ecosystems are degraded, they provide fewer
economically valuable services, such as cleansing the water in streams, and
communities therefore must provide replacement services with water-treatment plants
and other costly investments.

The economic benefits of protecting and restoring environmental quality are
large and increasing. As the West’s population increases, the West enjoys greater
economic benefits by avoiding exposure to hazardous pollution, maintaining scenic
natural vistas, extending the availability of recreational opportunities in clean
environments and on public lands, and sustaining the existence of undeveloped lands
and healthy ecosystems.

Misleading price signals slow economic growth. Inefficient pricing of many natural
resources encourages waste and diminishes economic productivity by allocating
resources to low-value uses, while higher-value uses languish. Subsidies to irrigation,
logging, public-land ranching, and mining prop up activities that would not take place
under efficient, market conditions. Underpricing of urban roads, municipal-industrial
water, and pollution emissions sends false signals regarding the true cost of urban
sprawl, and the true value of free-flowing streams, and clean air and water.

Climate change poses significant economic risks. Global warming threatens to alter
winter snow fall in the West’s mountains, increasing the risk that runoff in important
rivers will fall short of summer demands for water; raise sea levels, increase the risk of
coastal flooding, change the distribution of habitats, and increase the risk of extinction
for some threatened and endangered species.

As these and related changes evolve, the economic health of western communities
increasingly will depend on the health of the environment. Long-run prosperity will derive
from efficient, effective efforts to conserve increasingly scarce environmental resources,
protect high-quality natural environments, reverse past environmental degradation, and
manage congestion in both urban areas and on public lands with high recreational use.
Resource-management policies and economic-development activities that significantly
compromise the environment will likely do more economic harm than good.

Many Current Policies and Activities Degrade or Threaten the West’s
Environment and Jeopardize the West’s Prosperity

Numerous governmental policies and activities affecting the West’s natural resources,
which purportedly help the West’s economies, are doing just the opposite. Here are a few
examples:

Inadequate investment in parks. The federal government has failed to maintain the
infrastructure and environmental quality of national parks. State and local governments
have done the same with their own parks. These failures have weakened the West’s
economies by reducing the attractiveness of nearby communities to workers and firms and
by eroding the foundation for the outdoor recreation and tourism industries.



Reduced protection for roadless public lands. By opening roadless lands to vehicular
traffic, mining, logging, grazing, and other development, usually at a net cost to the US
taxpayer, the federal government has expanded the supply of that which is already
plentiful and common at the expense of that which is increasingly scarce and unique. Such
actions fail to account for the benefits non-motorized visitors receive from these lands and
for the loss of the considerable economic benefits—recreation, high-quality water, wildlife
habitat, spiritual values, and more—that public lands provide when they are undeveloped.
The loss of these benefits undermines one of the cornerstones of economic strength for
communities throughout the West.

Slow action to conserve threatened and endangered species. Congress has failed to
provide adequate funding, and federal agencies have dragged their feet when called upon to
conserve threatened and endangered species. These actions jeopardize the economic outlook
for western communities by increasing the risks to species with high economic value,
protecting inefficient and often subsidized activities harmful to both the species and the
economy, and raising the ultimate costs of conserving the species.

Slow clean-up of polluted sites. Federal agencies have not requested and Congress has
not provided adequate funding to clean-up Superfund sites promptly. Some state and local
governments have slowed the clean-up process. Delayed clean-up of these sites harms the
economy by extending westerners’ exposure to hazardous materials, diminishing the value
of nearby properties, impeding economic-development activities near polluted sites, and
giving polluters additional incentives to pollute in the future.

Ineffective response to risks of global warming. Current research results are
sufficiently robust to conclude that global warming poses significant economic risks to the
West, including increases in coastal flooding, more frequent severe storms, and reductions
in snowpack resulting in lower summer flows of important rivers and streams. These risks
are perpetuated and strengthened by the failure of Congress and the White House to take
decisive action to curb emissions of carbon dioxide and other global greenhouse gases.

Inefficient management of public forests. Federal and state forest managers
emphasize the production of logs, forage, minerals, and other commodities without fully
accounting for adverse impacts on services, such as recreation, provision of clean water in
streams, sequestration of carbon, and the existence of roadless lands. These actions reduce
the overall value of goods and services derived from public forests.

Lack of appropriate incentives for resource conservation. With subsidies and
inefficient pricing, federal, state, and local policies encourage waste and discourage
conservation by hiding from consumers the full costs of resource-intensive activities, such
as exploration for oil and gas, irrigation, public-land grazing, and congestion on urban
roadways and at public-land recreation sites.

Unreasonable exemptions from environmental review. Federal resource managers
have granted exemptions for military operations, logging, exploration for oil and gas,
operation of motor vehicles on roadless public lands, the use of some pesticides, the
emission of air pollution, and other activities. Also, de facto exemptions occur when federal
and state agencies fail to enforce environmental laws. The economy is harmed when
activities are allowed to proceed even though their economic costs outweigh their benefits.



Unnecessarily divisive approaches to economic/environmental issues. The
costs—to individual workers, families, firms, communities, and the economy as a whole—of
the changing relationship between the economy and the environment are worsened by
federal, state, and local actions that promote misunderstanding and divisiveness rather
than cooperative problem-solving. Especially divisive and costly are proposals and decisions
that presume the economic benefits of an increase in an extractive, agricultural, or
development activity necessarily exceed the costs, even when the evidence indicates
otherwise. Recent examples include proposals or decisions to:

* Encourage road development, vehicular traffic, and other development on lands with
roadless or wilderness qualities, including national parks, national forests, and
lands administered by the Bureau of Land Management.

* Promote energy consumption rather than conservation.
* Relax restrictions on emissions of water and air pollution.

* Forgo U.S. leadership of efforts to shape a prompt, efficient and global response to
climate-change risks.

* Relax restrictions on the use of or exposure to potentially harmful substances.

We Encourage You to Adopt Initiatives that Promote Both a Healthy Environment
and a Healthy Economy

We ask each of you to initiate a review of the economic effects of actions taken by your
administration that have a significant impact on the environment. The primary objective of
this review should be to identify and correct those actions that are harming the economy by
degrading the environment. It also should highlight the merits of those actions beneficial to
both the environment and the economy. We urge you to act promptly.

We also urge you to implement appropriate policies and procedures to increase the
likelihood that future governmental actions will capitalize on and reinforce the evolving
relationship between the West’s environment and its economy. These initiatives should
incorporate these eight principles:

Principle #1: Environmental protection has economic benefits as well as economic costs. It
has positive as well as negative impacts on jobs and incomes.

Principle #2: Some economic interests in natural resources are mostly local but,
increasingly, the interests are broader in geographic scope: regional, national,
and even global.

Principle #3: To discourage waste, prices for the use of environmental resources should
reflect the full costs and benefits to the economy, exclusive of subsidies.

Principle #4: Given their stewardship responsibilities regarding the environment, it is
appropriate for governments to encourage or undertake activities that protect
the environment and to discourage or prohibit those that do not. It is also
appropriate for government to own and use land and water resources to



protect the environment and to support others who desire to own and use
resources for the same purpose.

Principle #5: Governments should continually seek to improve the efficiency of their
environmental- and resource-management programs without compromising
their responsibilities. These programs may include a mixture of regulations,
incentives, and public ownership of resources. They should aim to bring about
as high a level of environmental quality as possible for a given expenditure.

Principle #6: To understand the full, potential economic consequences of a pending
resource-management decision, one should consider the potential reversal
costs if the decision should yield undesirable outcomes.

Principle #7: The benefits and costs of environmental protection and degradation fall
unevenly on different groups. Anticipating and mitigating these effects can
reduce the controversies over the West’s environment and economy. Having
the winners compensate the losers, for example, could serve this principle.

Principle #8: Owners of natural resources have both rights and responsibilities. Both
private- and public-property owners have rights to use their properties in
ways that do not unreasonably harm others or restrict their rights. Clarifying
and respecting the rights of all parties—including future
generations—affected by the uses of environmental resources remains a
necessary condition for effective environmental management.

Conclusion

We are not saying that resource-intensive industries (agriculture, timber, commercial
fishing, and mining) do not play an important role in the West’s economies. They are
important today, and we expect they will remain important in the future.

We are not saying that the shift away from industries and activities harmful to the
environment will not hurt some workers, families, and communities. It has in the past and
it will in the future.

We are not saying that protecting and improving the environment can be accomplished
without costs, nor are we saying that governmental entities should disregard such costs. To
the contrary, we are calling for consideration of the full range of costs and benefits of
policies, decisions, and activities that affect the western environment and, hence, its
economy.

We are not saying that no progress is being made in capitalizing on the link between
environmental health and economic prosperity. Many private-sector firms and public
agencies have taken actions to reduce their negative impact on the environment and found
that they saved money.



Rather, we are saying that nearly all communities in the West will find they cannot have
a healthy economy without a healthy environment. Moreover, there exist many
opportunities in the West to improve both the environment and the economy, for example,
the elimination of inefficient subsidies would make more money available for other public
services or to reduce debt. The longer these opportunities languish, the fewer will be the
West’s jobs, the lower its incomes, and the poorer its communities. Conversely, the sooner
we seize these opportunities, the sooner the West will enjoy more jobs, higher incomes, and
greater prosperity.

We are saying that the economic pressures to arrest and reverse environmental
degradation will increase. Those who promise that workers, firms, and communities tied to
environmentally harmful activities can avoid these pressures if only the environmental
laws, such as the Endangered Species Act, were set aside raise false hopes. The pressures
are independent of specific laws. Even if such laws are repealed, the costs of
environmentally harmful activities will continue to rise and jeopardize the economic
outlook for affected communities. Public officials can best promote long-run economic
prosperity in the West by encouraging efficient transitions away from harmful activities
toward those beneficial to both the environment and the economy.

We are requesting that you recognize the important role the environment plays in
western economies and take the steps we've identified to strengthen these economies by
protecting and enhancing the quality of the region’s natural environment.

Sincerely and respectfully,

The following individuals have endorsed the contents of this letter. Institutional references
are provided for identification only.
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I. Introduction

In accordance with the terms of the Klamath Hydroelectric Settlement Agreement and contingent
on Congressional authorization, the Secretary of the Interior — in consultation with the Secretary
of Commerce — will make a determination regarding whether removal of four Klamath River
dams (Iron Gate, Copco 1, Copco 2 and J.C. Boyle) owned by the utility company PacifiCorp
advances restoration of salmonid fisheries and is in the public interest. One of the fisheries
potentially affected by the Secretarial Determination is the ocean commercial salmon fishery.
This report analyzes the economic effects on that fishery of three alternatives that will be
considered by the Secretary:

e Alternative 1 — No Action: This alternative involves continued operation of the four dams
under current conditions, which include no fish passage and compliance with Biological
Opinions by the U.S. Fish and Wildlife Service (USFWS) and NOAA National Marine
Fisheries Service (NMFS) regarding the Bureau of Reclamation’s Klamath Project Operation
Plan.

e Alternative 2 — Full Facilities Removal of Four Dams: This alternative involves complete
removal of all features of the four dams, implementation of the Klamath Basin Restoration
Agreement (KBRA 2010), and transfer of Keno Dam from PacifiCorp to the U.S.
Department of the Interior (USDOI).

e Alternative 3 — Partial Facilities Removal of Four Dams: This alternative involves removal
of selected features of each dam to allow a free flowing river and volitional fish passage for
all anadromous species. Features that remain in place (e.g., powerhouses, foundations,
tunnels, pipes) would be secured and maintained in perpetuity. The KBRA and transfer of
Keno Dam are also part of this alternative.

Throughout this report, Alternative 1 is referred to as the no action alternative and Alternatives 2
and 3 as the action alternatives.

Section Il describes existing conditions in the ocean commercial (troll) fishery and Section 111
describes the biological sources of information underlying the economic analysis of fishery
effects. Sections IV and V respectively analyze the alternatives in terms of two ‘accounts’
specified in guidelines provided by the U.S. Water Resources Council (USWRC 1983): Net
Economic Development (NED) and Regional Economic Development (RED). NED pertains to
analysis of economic benefits and costs from a national perspective and RED pertains to analysis
of regional economic impacts in terms of jobs, income and output. Sections VI summarizes
results and conclusions of the previous sections, and Section VII provides a list of references
cited in the report. Appendices A-B supplement the report with additional technical information.

II. Existing Fishery Conditions

The particular salmon stocks influenced by the no action and action alternatives are the two
component populations of the Upper Klamath-Trinity Evolutionarily Significant Unit (ESU)*
(Klamath River fall and spring Chinook) and the Southern Oregon Northern California Coast
(SONCC) coho ESU. These stocks generally limit their ocean migration to the area south of
Cape Falcon. The area south of Falcon is divided into six fishery management areas: Monterey,

* An Evolutionarily Significant Unit is a population or group of populations that is reproductively isolated
and of substantial ecological/genetic importance to the species (Waples 1991).
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San Francisco, Fort Bragg, Klamath Management Zone (KMZ), Central Oregon, and Northern
Oregon. For purposes of this analysis, the KMZ (which straddles the Oregon-California border)
is divided at the border into two areas: KMZ-OR and KMZ-CA (Figure 1I-1). To the extent
possible, the effects of the alternatives are analyzed separately for each area (including KMZ-OR
and KMZ-CA).
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Figure 11-1. Ocean salmon management area south of Cape Falcon, Oregon (graphic by Holly
Davis).

SONCC coho and Klamath Chinook co-mingle with other salmon stocks in the ocean
commercial fishery. The Pacific Fishery Management Council (PFMC) manages such ‘mixed
stock’ fisheries on the principle of ‘weak stock management’ whereby harvests of healthier
stocks are constrained more by the need to protect weaker stocks than by their own abundance
(see Appendix A for detailed description of PFMC management).? The implications of weak
stock management as it relates to SONCC coho and Klamath Chinook are as follows.

e PFMC-managed ocean fisheries south of Cape Falcon are subject to consultation standards
for two Chinook and four coho ESUs listed under the Endangered Species Act (ESA) —
including the SONCC coho ESU (listed in 1997). To meet consultation standards for the

? See Appendix A for a description of PFMC salmon management.
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coho ESUs, the PEMC has banned coho retention in the troll fishery in KMZ-CA and KMZ-
OR since 1990 and in all other management areas south of Cape Falcon since 1993 (with the
exception of limited fisheries in 2007 and 2009 in Central and Northern Oregon).

e The major salmon stocks targeted by ocean fisheries south of Cape Falcon are Sacramento
River fall Chinook (SRFC) and Klamath River fall Chinook (KRFC). For most of the past
three decades, KRFC has been more constraining on the troll fishery than SRFC. Because
SRFC and KRFC intermix in the troll harvest, regulations devised to limit harvest of KRFC
necessarily constrain SRFC harvest as well to levels below what would have been allowed in
the absence of the KRFC constraint.

Figure 11-2 describes harvest trends over the past 30 years. Troll harvests south of Cape Falcon
declined markedly from the 1980s to the 1990s. A number of factors contributed to that decline —
e.g., the more conservative harvest control rule for KRFC adopted in 1989, implementation of
weak stock management policies in the 1990s, the spate of ESA listings that occurred during the
1990s, and the 50-50 tribal/non-tribal allocation of Klamath-Trinity River salmon implemented
in 1993. These regulatory changes were compounded by drought and EI Nifio conditions during
1991-92 and 1997-98 that contributed to low Chinook and coho returns and prompted major
fishery restrictions during the 1990s. The 1990s were followed by a period of more stable,
moderate harvests during 2001-05. During 2006-10 landings fell to record low levels due to low
KRFC abundance in the mid-2000s and record low SRFC abundance in the late 2000s. The lack
of coho landings since 1993 is due to the non-coho retention policy adopted in that year
(Appendix A).
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Figure 11-2. Landings of troll-caught Chinook and coho south of Cape Falcon, Oregon (millions
of fish), 1981-2010 (sources: PFMC 1990, 1991, 1998, 2009, 2010, 2011b).

Tables I1-1 and 11-2 summarize trends in troll landings (numbers and pounds of fish) by
management area. Landings are generally highest in San Francisco and lowest in KMZ-CA and
KMZ-OR. Landings reductions began occurring in KMZ-CA and KMZ-OR in the mid-1980s to
address conservation concerns for KRFC; low landings remain a persistent features in those
areas. The precipitous decline in landings after 2005 was felt in all areas.
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Table 11-1.

Landings of troll-caught Chinook and coho (# fish), 1981-2010, by management area

Management Area

Year(s) Monterey | San Fran | FtBragg | KMZ-CA | KMZ-OR | CentralOR | NorthOR | Total

81-85Avg 85,260 186,680 124,320 124,020 61,320 170,560 190,200 942,360
86-90Avg 146,460 360,480 278,380 56,120 33,920 385,940 351,700 | 1,613,000
91-95Avg 137,720 205,480 14,760 1,540 1,000 36,820 128,240 525,560
96-00Avg 156,305 195,662 12,529 3,505 3,542 36,042 89,479 497,065
01-05Avg 64,827 210,228 96,466 12,401 5,245 117,529 151,698 658,393
06-10Avg 5,330 24,806 7,906 1,752 1,188 7,736 11,598 60,315
2001 35,940 136,630 14,993 5,523 3,599 72,272 195,001 463,958
2002 69,980 242,872 65,336 13,467 6,803 122,174 162,415 683,047
2003 36,099 202,876 248,875 4,044 5,072 132,156 182,066 811,188
2004 64,707 298,229 107,259 31,915 8,484 140,142 100,965 751,701
2005 117,408 170,531 45,869 7,054 2,266 120,900 118,044 582,072
2006 11,204 47,689 10,835 0 738 1,979 21,759 94,204
2007 14,009 75,254 16,116 8,762 4,097 24,096 11,393 153,727
2008 0 0 0 0 236 208 76 520
2009 0 0 0 0 0 979 8,738 9,717
2010 1,435 1,086 12,577 0 869 11,418 16,022 43,407

Sources: PFMC 1990, 1991, 1998, 2009, 2010, 2011b.

Table 11-2. Landings of troll-caught Chinook and coho (1000s of pounds dressed weight), 1981-2010, by
management area

Management Area

Year(s) Monterey | San Fran | FtBragg | KMZ-CA | KMZ-OR | CentralOR | NorthOR | Total

81-85Avg 748 1,849 1,218 967 495 1,140 1,080 7,497
86-90Avg 1,601 3,700 2,434 624 537 2,765 2,259 13,921
91-95Avg 1,350 1,949 194 31 32 339 869 4,764
96-00Avg 1,699 2,155 146 37 92 435 861 5,425
01-05Avg 756 2,704 1,268 149 204 1,124 1,605 7,809
06-10Avg 54 318 163 24 40 86 156 841
2001 418 1,735 192 64 152 776 1,898 5,235
2002 912 3,060 872 162 218 1,223 1,722 8,169
2003 498 2,753 3,096 45 142 1,353 1,890 9,777
2004 853 3,712 1,292 373 267 1,214 1,256 8,967
2005 1,098 2,258 889 102 239 1,054 1,259 6,899
2006 87 684 273 0 45 56 290 1,435
2007 165 888 357 115 101 246 160 2,032
2008 0 0 0 0 8 0 20 28
2009 0 0 0 0 5 5 82 92
2010 20 16 187 4 43 122 226 618

Sources: PFMC 1990, 1991, 1998, 2001, 2011b.

Table 11-3 summarizes trends in salmon ex-vessel revenue® by management area. Revenues (like

landings) are generally highest in San Francisco and lowest in KMZ-CA and KMZ-OR.

Revenues are influenced by ex-vessel prices® as well as landings. Price declines during 1981-
2002 accentuated the landings declines that occurred during the 1980s and 1990s; price increases
since 2003 have tended to offset (albeit modestly) the landings declines that occurred after 2005.

* Ex-vessel revenue pertains to the value of fish landed dockside and ex-vessel price to the price received
by fishermen for those landings.
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Table 11-3. Ex-vessel value of troll-caught Chinook and coho ($1000s, base year=2012), 1981-2010, by

management area

Management Area

Year(s) Monterey | San Fran | FtBragg | KMZ-CA | KMZ-OR | CentralOR | NorthOR | Total

81-85Avg 3,671 9,170 5,881 4,536 2,426 4,637 3,965 | 34,286
86-90Avg 7,003 16,751 10,884 2,736 2,219 10,983 8,128 | 58,703
91-95Avg 4,095 6,097 670 104 98 899 2,349 14,312
96-00Avg 3,755 4,912 340 81 217 1,038 1,950 12,292
01-05Avg 2,129 7,422 3,371 440 608 3,206 4,280 | 21,456
06-10Avg 307 1,797 925 134 243 500 834 4,740
2001 1,051 4,362 483 161 311 1,586 3,878 11,831
2002 1,766 5,927 1,689 314 420 2,354 3,309 15,778
2003 1,164 6,432 7,233 105 342 3,260 4,539 | 23,076
2004 2,912 12,672 4,411 1,273 1,096 4,982 5,096 | 32,442
2005 3,754 7,719 3,039 349 872 3,846 4,577 | 24,156
2006 497 3,911 1,561 0 275 342 1,757 8,344
2007 925 4,981 2,002 645 607 1,451 789 11,400
2008 0 0 0 0 62 0 150 212
2009 0 0 0 0 27 11 188 226
2010 114 91 1,063 23 245 696 1,286 3,517

Sources: PFMC 1990, 1991, 1998, 2001, 2011b.

The effects of the coho non-retention policy implemented in the KMZ in 1990 and in all other
areas south of Cape Falcon in 1993 have been disproportionately felt in Oregon. To illustrate
this point, in the five years prior to implementation of this policy (1985-89), coho dependence
was most pronounced (both absolutely and as a proportion of total salmon landings) in Central
and Northern Oregon. This dependence is somewhat higher when considered in terms of
numbers of fish rather than pounds, as weight per fish is lower for coho than Chinook (Table 11-

4).

Table 11-4. Average annual harvest of troll-caught Chinook and coho during 1985-1989 — pounds,
numbers of fish, and percent of total pounds and fish consisting of coho, by management area.

1000s of Pounds Dressed Weight Number of Fish
Management Coho as % of Coho as % of
Area Chinook Coho Total Lbs Chinook Coho Total Fish

Monterey 1,403 3 0.002 | 124,560 500 0.004
San Francisco 3,685 26 0.007 | 345,360 4,120 0.012
Fort Bragg 2,532 124 0.051 | 266,420 22,440 0.083
KMZ-CA 537 63 0.106 45,740 9,700 0.179
KMZ-OR 444 65 0.110 29,580 5,140 0.097
Central OR 2,119 643 0.217 | 249,400 | 129,700 0.318
Northern OR 1,072 1,114 0.448 | 107,800 | 231,960 0.597

Sources: PFMC 1990, 1991, 1998, 2001, 2011b.

III. Biological Assumptions

The economic effects of the no action and action alternatives on the troll fishery are largely

driven by the effects on fish populations. This section discusses the biological effects of the
alternatives on the SONCC coho ESU and Klamath River fall and spring Chinook.
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III.A. SONCC Coho

The status of SONCC coho is discussed here in the context of NMFS’ viability criteria and
conclusions of the Biological Subgroup for the Secretarial Determination and an Expert Panel
convened in December 2010 to evaluate the effects of the alternatives on steelhead and SONCC
coho.

The SONCC coho ESU consists of 28 coho population units that range from the Elk and Rogue
Rivers in southern Oregon to the Eel River in Northern California, including the coho
populations in the Klamath Basin. NMFS’ framework for assessing the biological viability of
the SONCC coho ESU involves categorization of these component populations into seven
diversity strata that reflect the environmental and genetic diversity across the ESU. Risk of
extinction is evaluated on the basis of measurable criteria that reflect the biological viability of
individual populations, the extent of hatchery influence, and the diversity and spatial structure of
population units both within and across diversity strata (Williams et al. 2008).

The Klamath diversity stratum includes five population units, three of which (Upper Klamath,
Shasta, Scott) are potentially affected by the action alternatives. According to the Biological
Subgroup, “None of the population units of Klamath River coho salmon is considered viable at
this point in time” (Hamilton et al. 2011, p 89) and “...all five of these Population Units have a
high risk of extinction under current conditions” (Hamilton et al. 2011, p 90).

According to the Coho/Steelhead Expert Panel, adverse effects of dam removal on coho would
likely be short-lived:

“The short-term effects of the sediment release ... will be injurious to upstream migrants of
both species [coho and steelhead].... However, these high sediment concentrations are
expected to occur for periods of a few months in the first two years after the beginning of
reservoir lowering and sediment flushing. For a few years after that period, suspended
sediment concentrations are expected to be higher than normal, especially in high flow
conditions, but not injurious to fish (Dunne et al. 2011, pp 18-19).

The Expert Panel noted the likely continuation of poor coho conditions under the no action
alternative and a modest to moderate response of coho under the action alternatives (the
moderate response being contingent on successful KBRA implementation):

“Although Current Conditions will likely continue to be detrimental to coho, the difference
between the Proposed Action and Current Conditions is expected to be small, especially in
the short term (0-10 years after dam removal). Larger (moderate) responses are possible
under the Proposed Action if the KBRA is fully and effectively implemented and mortality
caused by the pathogen C. shasta is reduced. The more likely small response will result from
modest increases in habitat area usable by coho with dam removal, small changes in
conditions in the mainstem, positive but unquantified changes in tributary habitats where
most coho spawn and rear, and the potential risk for disease and low ocean survival to offset
gains in production in the new habitat. Very low present population levels and low
demographic rates indicate that large improvements are needed to result in moderate
responses. The high uncertainty in each of the many individual steps involved for improved
survival of coho over their life cycle under the Proposed Action results in a low likelihood of
moderate or larger responses....Nevertheless, colonization of the Project Reach between
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Keno and Iron Gate Dams by coho would likely lead to a small increase in abundance and
spatial distribution of the ESU, which are key factors used by NMFS to assess viability of the
ESU” (Dunne et al. 2011, p ii).

The Biological Subgroup also notes the benefits of the action alternatives on coho viability:

“Reestablishing access to historically available habitat above 1GD will benefit recovery of
coho salmon by providing opportunities for the local population and the ESU to meet the
various measures used to assess viability (e.g., abundance, productivity, diversity, and spatial
structure (Williams et al., 2006). Thus there would be less risk of extinction when more
habitat is available across the ESU” (Hamilton et al. 2011, p 92).

The action alternatives are expected to improve the viability of coho populations in the Klamath
Basin and advance the recovery of the SONCC coho ESU. However, since the action
alternatives do not include coho restoration actions outside the Klamath Basin, they alone will
not bring about the conditions that would warrant de-listing of the SONCC coho ESU throughout
the species range. The potential for coho harvest under the no action and action alternatives is
evaluated in the context of this conclusion.

III.B. Klamath River Spring and Fall Chinook

Biological effects of the no action and action alternatives on Klamath River Chinook are
evaluated on the basis of two models — the Evaluation of Dam Removal and Restoration of
Anadromy Model (Hendrix 2011) and a habitat-based model (Lindley and Davis 2011) — and
conclusions of the Biological Subgroup (Hamilton et al. 2011) and an Expert Panel convened in
January 2011 to evaluate the effects of the alternatives on Klamath River Chinook (Goodman et
al. 2011).

III.B.1. Evaluation of Dam Removal and Restoration of Anadromy
(EDRRA) Model

The Evaluation of Dam Removal and Restoration of Anadromy (EDRRA) model (Hendrix 2011)
is a simulation model that provides 50-year projections of Klamath Chinook escapement, as well
as separate harvest projections for the ocean troll, ocean recreational, inriver recreational and
tribal fisheries under the no action alternative and dam removal alternatives (denoted as NAA
and DRA respectively by Hendrix). Projections from the EDRRA model begin in 2012 (the year
of the Secretarial Determination) and span the period 2012-61. The harvest projections for the
DRA reflect the following assumptions: (i) active introduction of Chinook fry to the Upper
Basin beginning in 2011, (ii) short-term effects on Chinook of sedimentation associated with
dam removal, (iii) gains in the quantity and quality of salmonid habitat associated with dam
removal and KBRA, and (iv) loss of Iron Gate as a production hatchery in 2028.

The 50-year escapement and harvest projections provided by the model were each iterated 1000
times to capture the influence of uncertainties in model inputs on model outputs. The harvest
projections pertain to Klamath/Trinity River Chinook and do not distinguish between spring and
fall runs. Klamath/Trinity Chinook harvest (all fisheries combined) is estimated for each
simulated year on the basis of the KRFC harvest control rule recommended by the PFMC to
NMFES in June 2011 as part of a pending amendment to the Pacific Salmon FMP (Figure 111-1).
As an added constraint, the model also caps the forecast harvest rate for age-4 KRFC in the
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ocean fishery at 16 percent to address the consultation standard for California Coastal Chinook
(listed as ‘threatened’ in 1999 — see Appendix A).
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Figure I11-1. Harvest control rule used in the EDRRA model (E,’ = natural area adult
escapement in the absence of fisheries, F = exploitation rate) (graphic by Michael Mohr,
NMFS).

As reflected in Mohr (in prep) and consistent with PFMC practice, the model distributes the
allowable harvest among fisheries as follows: 34.0 percent to the ocean commercial fishery, 8.5
percent to the ocean recreational fishery, 7.5 percent to the inriver recreational fishery (up to a
maximum of 25,000 fish — with any surplus above 25,000 allocated to escapement), and 50.0
percent to tribal fisheries. The 50 percent tribal share is a “hard” allocation specified by the
Department of the Interior (USDOI 1993) on behalf of the Yurok and Hoopa Valley Tribes. The
distribution of the remaining 50.0 percent among the three non-tribal fisheries represents
customary practice rather than mandatory conditions (Appendix A).

Table 111-1 summarizes model results for the entire 50-year projection period (2012-61) and for
the following subperiods: (i) 2012-20 (pre-dam removal, hatchery influence); (ii) 2021-32 (post-
dam removal, continued hatchery influence), and (iii) 2033-61 (post-dam removal, no hatchery
influence).

* The model assumes that Iron Gate would cease to operate as a production hatchery in 2028. Hatchery
influence on the fishery would continue for another 3-4 years (the length of the life cycle of the last year
class released from the hatchery).
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Table 111-1. EDRRA model results for the troll fishery under the no action alternative (NAA) and dam

removal alternative (DRA)"

Time Period

Model Results 2012-61 | 2012-20 | 2021-32 | 2033-61
50" percentile harvest: % diff between NAA and DRA' +43% +7% +60% +47%
5" percentile harvest: % diff between NAA and DRA! -57% -77% -46% -55%
95" percentile harvest: % diff between NAA and DRA" +725% | +421% | +821% | +780%
Average # years when DRA harvest > NAA harvest: %
diff between NAA and DRA? 70% 54% 78% 71%
Average # years when pre-harvest adult natural spawning
escapement < 30,500: % diff between NAA and DRA? -66% -4% -719% -80%

! Source: EDRRA model outputs provided by Hendrix (2011). Derivation provided in Appendix B.1.b.
2 Derivation provided in Appendix B.3.

¥ Derivation provided in Appendix B.4.

2012-61: 50-year projection period

2012-20: pre-dam removal

2021-32: post-dam removal, hatchery influence

2033-61: post-dam removal, no hatchery influence

The EDRRA model assumes that ocean abundance is known without error and that the harvest
control rule exactly achieves the escapement objective (Hendrix 2011). Given that the absolute
harvest projections provided by the model are an idealized version of real world conditions,
model results are best considered in terms of relative rather than absolute differences between
alternatives. The average percent difference between EDRRA’s 50™ percentile harvest
projections for the NAA and DRA is +43 percent for the troll fishery. The annual increase
varies by subperiod, with harvest increasing by +7 percent prior to dam removal (2012-2020),
peaking at +60 percent during the 12 years after dam removal when the fishery is still influenced
by hatchery production (2021-32), then diminishing somewhat to +47 percent during 2033-61
after hatchery influence dissipates in 2032 (Table 111-1).

EDRRA model results indicate that the 5™ percentile harvest value for the DRA is 57 percent
lower than the 5™ percentile value for the NAA and that the 95" percentile harvest value is 725
percent higher; that is, the DRA harvest distribution is positively skewed and exhibits a high
degree of overlap with the NAA harvest distribution. The EDRRA model also provides
information regarding the percent of simulated years in which DRA harvest exceeds NAA
harvest (50 percent indicating no difference between the two alternatives). These paired
comparisons were made possible by applying the parameter draws associated with each iteration
of the simulation to both the NAA and DRA. The results in Table I11-1 indicate virtually no
difference between the alternatives during 2012-20 (54 percent) but higher harvests under DRA
in the two subsequent subperiods (2021-32 and 2033-61) in a notable majority of years (78
percent and 71 percent respectively).

The harvest control rule incorporated into the EDRRA model (Figure 111-1) limits the
exploitation rate to 10 percent or less when pre-harvest escapements fall below 30,500 adult
natural spawners. Escapements this low would likely be accompanied by major regulatory
restrictions and adverse economic conditions for the fishery. Such conditions occur in 66
percent fewer years under the DRA than the NAA — with the greatest declines (-79 percent
during 2021-32, -80 percent during 2033-61) occurring in the post-dam removal years (Table Il1-
1).
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II1.B.2. Biological Subgroup

According to the Biological Subgroup, the action alternatives are expected to provide habitat
favorable to spring Chinook:

“If dams were removed it is reasonable to expect reestablished spring-run Chinook salmon
to synchronize their upstream migration with more natural flows and temperatures. The
removal of Project reservoirs would also contribute important coldwater tributaries (e.g.,
Fall Creek, Shovel Creek) and springs, such as the coldwater inflow to the J.C. Boyle
Bypassed Reach, to directly enter and flow unobstructed down the mainstem Klamath
River, thereby providing thermal diversity in the river in the form of intermittently spaced
patches of thermal refugia. These refugia would be useful to migrating adult

spring-run Chinook salmon by extending opportunities to migrate later in the season.

The thermal diversity would also benefit juvenile salmon” (Hamilton et al. 2011, p 87).

II1.B.3. Lindley/Davis Habitat Model

The Lindley/Davis habitat model focuses on potential Chinook escapement to the Upper Basin
above Iron Gate Dam (IGD). The analytical approach involved compilation of escapement and
watershed attribute data for 77 fall and spring Chinook populations in various watersheds in
Washington, Oregon, Idaho and Northern California, and comparison of those attribute sets with
the attributes of Upper Basin watersheds. Based on their analysis, the authors concluded that
Upper Basin attributes fall well within the range of spring bearing watersheds.

According to Lindley and Davis:

“Our model predicts a fairly modest increase in escapement of Chinook salmon to the
Klamath basin if the dams are removed. The addition of several populations of spring-run
Chinook salmon with greater than 800 spawners per year to the upper Klamath would
significantly benefit Klamath Chinook salmon from a conservation perspective, in addition to
the fishery benefits....The last status review of the UKTR [Upper Klamath and Trinity
Rivers] ESU expressed significant concern about the very poor status of the spring-run
component of the ESU (Myers et al. 1998). Viable populations of spring-run Chinook
salmon in the upper Klamath would increase the diversity and improve the spatial structure
of the ESU, enhancing its viability (McElhaney et al., 2000) and improving the sustainability
of the ESU into the uncertain future” (Lindley and Davis 2011, p 13).

II1.B.4. Chinook Expert Panel
The Chinook Expert Panel concluded that “The Proposed Action offers greater potential for

increased harvest and escapement of Klamath Chinook salmon than the Current Conditions”
(Goodman et al. 2011, p 16). More specifically, the Panel noted that
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”_..a substantial increase® in Chinook salmon is possible in the reach between Iron Gate Dam
and Keno Dam. A modest or substantial increase in Chinook upstream of Keno Dam is less
certain. Within the range of pertinent uncertainties, it is possible that the increase in Chinook
salmon upstream of Keno Dam could be large, but the nature of the uncertainties precludes
attaching a probability to the prediction by the methods and information available to the
Panel. The principal uncertainties fall into four classes: the wide range of variability in
salmon runs in near-pristine systems, lack of detail and specificity about KBRA, uncertainty
about an institutional framework for implementing KBRA in an adaptive fashion, and
outstanding ecological uncertainties in the Klamath system that appear not to have been
resolved by the available studies to date” (Goodman et al. 2011, p 7).

With regard to spring Chinook, the Panel noted:

“The prospects for the Proposed Action to provide a substantial positive effect for spring
Chinook salmon is much more remote than for fall Chinook. The present abundance of
spring Chinook salmon is exceptionally low and spawning occurs in only a few tributaries in
the basin. Under the Proposed Action, the low abundance and productivity (return per
spawner) of spring Chinook salmon will still limit recolonization of habitats upstream of
IGD. Intervention would be needed to establish populations in the new habitats, at least
initially. Harvests of spring Chinook salmon could occur only if spring Chinook salmon in
new and old habitats survive at higher rates than at present. Therefore, habitat quality would
need to be higher than at present, and KBRA actions would need to greatly improve survival
of existing populations of spring Chinook salmon. Factors specifically affecting the survival
of spring Chinook salmon have not been quantified” (Goodman et al. 2011, p 25).

IV. Commercial Fishing Economic Value for Benefit-Cost Analysis (NED
Account)
IV.A. Methodology and Assumptions

The economic analysis provided here assumes that the troll fishery will continue to be
constrained by consultation standards associated with ESA listings and that KRFC will continue
to be a binding constraint in most areas south of Cape Falcon. This has been the case in most
years since the PEMC initiated its weak stock management policy in the early 1990s. Notable
exceptions occurred in the late 2000s, when abundance of SRFC fell to record low levels and
SRFC became the binding constraint on the troll fishery in all areas south of Cape Falcon.
However, as indicated in Appendix A, it is not clear whether such low SRFC abundances signal
a future pattern of persistent low abundances, are part of a cyclical pattern, or are events that may
recur on a rare or occasional basis.

> The Panel defined the term ‘substantial increase’ to mean ‘a number of fish that contributes more than
a trivial amount to the population’ and cited 10 percent of the average number of natural spawners or
10,000 fish as a rough approximation to what they mean by “substantial’. As indicated in their report,
“The Panel does not suggest that this figure is a likely increase or a minimum increase that is expected. It
is only used as a benchmark for our discussions and to provide a basis for interpreting our response to the
guestion” (Goodman et al. 2011, p 7, footnote 3).
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IV.A.1. SONCC Coho

As indicated in Section I1.A, the SONCC coho ESU is listed as ‘threatened” under the ESA. This
ESU includes coho populations both inside and outside the Klamath Basin. The action
alternatives are expected to increase the viability of Klamath River coho populations and
advance recovery of the ESU (Hamilton et al. 2011, Dunne et al. 2011). However, since the
action alternatives do not include coho restoration outside the Klamath Basin, they alone will not
create conditions that would warrant de-listing of the SONCC coho ESU throughout its range.
Thus, while they are expected to provide long term, positive biological effects, the action
alternatives are not likely to affect the availability of coho to the troll fishery.

IV.A.2. Klamath River Spring and Fall Chinook

The EDRRA model (Hendrix 2011) is the basis for the quantitative projections of harvest, gross
revenue and net revenue used to compare the no action and action alternatives. These variables
were estimated as follows:®

(i) Asindicated in Section 111.B.1, the absolute harvest projections provided by the EDRRA
model reflect idealized rather than real world conditions. Thus model results are best
considered in terms of relative rather than absolute differences between alternatives. To
anchor EDRRA projections to the real world, average annual troll harvest of Klamath
Chinook during 2001-05 (35,778 fish, according to PFMC 2011b) was used to characterize
the no action alternative. Annual harvest under the DRA (51,082 fish) was estimated by
scaling average 2001-05 harvest upward, based on the difference between EDRRA’s 50th
percentile harvest projections for the NAA and DRA (+43 percent, according to Table 111-
1). The years 2001-05 were selected as the base period for the following reasons: KRFC
fell within a moderate range of abundance during those years (Figure A-3); abundance of
SRFC (which is targeted along with KRFC in the troll fishery south of Cape Falcon) also
fell within a moderate range (Figure A-4); and management constraints and policies that
are likely to continue into the future — e.g., policies established in the 1990s to protect
weaker stocks (including ESA-listed stocks), the 50-50 tribal/non-tribal harvest allocation —
were well established by that time. Record low fishery conditions experienced after 2005
made those years unsuited for base period characterization.’

(i) Harvest of Klamath River Chinook varies by management area due to factors such as the
biological distribution of the stock and fishery regulations. To reflect the influence of these
factors, annual average Klamath Chinook harvest projected under the no action and action
alternatives was distributed among management areas, based on the relative geographic
distribution of KRFC harvests experienced in the troll fishery during the 2001-05 base
period (data source: Michael O’Farrell, NMFS).®

® See Appendix B for more details regarding the methods and assumptions underlying the harvest and
revenue projections for each alternative.

’ The decades prior to the 2000s were also deemed unsuitable for characterizing the no action alternative.
The 1980s pre-date current weak stock management policies. The 1990s was a period of adjustment to
constraints that are expected to continue into the future (e.g., consultation standards for ESA-listed stocks,
50-50 tribal/non-tribal allocation) and also includes years of unusually low landings.

® Distribution of troll harvests of KRFC during 2001-05 was as follows: Monterey 4.7 percent, San
Francisco 34.4 percent, Fort Bragg 17.9 percent, KMZ-CA 4.3 percent, KMZ-OR 1.9 percent, Central
Oregon 27.8 percent, Northern Oregon 9.0 percent.
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(iii) In San Francisco, Fort Bragg, KMZ-CA, KMZ-OR and Central Oregon, KRFC is managed
as a ‘constraining stock’; that is, the amount of Chinook harvest (all stocks) made available
to the troll fishery is contingent on the allowable harvest of KRFC. To estimate average
annual Chinook harvest (all stocks) attributable to the availability of Klamath Chinook in
each of these areas, average annual Klamath Chinook harvest projected for each area under
the no action and action alternatives was divided by an area-specific expansion factor —
calculated as the average ratio of annual Klamath Chinook harvest to annual Chinook
harvest (all stocks) during 2001-05 (data source: Michael O’Farrell, NMFS). For
Monterey and Northern Oregon, Klamath Chinook is not a constraining stock except in
years of very low Klamath Chinook abundance. For these latter two areas, the expansion
factor was set equal to 1.000 to reflect the fact that Klamath Chinook availability in these
areas does not affect the troll fishery’s access to other stocks; thus Klamath Chinook
harvest is treated as a simple addition to total harvest under the no action and action
alternatives.’

(iv) Total Chinook harvest (all stocks) in each area attributable to the availability of Klamath
Chinook was converted from numbers of fish to pounds dressed weight, based on the 2001-
05 mean weight of troll-caught Chinook south of Cape Falcon (11.9 pounds according to
PFMC 2011b).

(v) Total Chinook harvest (all stocks) was converted from pounds to gross revenue, based on
the 2004-05 average ex-vessel price of troll Chinook landings south of Cape Falcon ($3.59
per pound dressed weight according to PFMC 2011b, calculated in 2012 dollars). This
average price was calculated based on fishery data for 2004-05 — a period when prices
reflect recent consumer preferences and more normal fishery conditions than 2006-10
(Appendix B.1.c).

(vi) The economic value of the fishery was measured in terms of net revenue (gross revenue
minus trip expenses). Net revenue was estimated as 81.3 percent of gross ex-vessel
revenue — based on survey data indicating that salmon troll trip costs (fuel, food/crew
provisions, ice, bait) comprise 18.7 percent of gross revenue (source: Jerry Leonard,
NMFS).

Harvest projections provided by the EDRRA model do not differentiate between spring and fall
Chinook. However, actual harvest opportunities may differ somewhat by fishery — depending on
the extent to which the harvestable surplus includes spring Chinook. The Biological Subgroup
indicates that the action alternatives will result in expansion and restoration of habitat beneficial
to spring Chinook. The Lindley/Davis model anticipates positive conservation benefits in terms
of returning spring Chinook to Upper Basin watersheds and enhancing the viability of the
Klamath/Trinity Chinook ESU, as well as modest fishery benefits. The Chinook Expert Panel
indicates that a “substantial increase’ in Chinook between IGD and Keno Dam is possible but is
more cautious regarding the possibility of successful Chinook introduction above Keno Dam and
benefits to spring Chinook (Section 111.B). The Biological Subgroup, Lindley/Davis and Expert
Panel results are used here to qualify and expand on the EDRRA results by considering what the

® The expansion factors used in the analysis are as follows: Monterey 1.000, San Francisco 0.058, Fort
Bragg 0.065, KMZ-CA 0.199, KMZ-OR 0.107, Central Oregon 0.062, Northern Oregon 1.000.
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availability of modest amounts of spring Chinook in the harvestable surplus might mean for the
troll fishery.

IV.B. Alternative 1 - No Action
IV.B.1. SONCC Coho

As indicated in Section 11, coho retention has been prohibited in the troll fishery south of Cape
Falcon since 1993 to meet consultation standards for SONCC coho and three other coho ESUs
listed under the ESA. Little improvement in the status of the SONCC coho ESU is expected
under Alternative 1. Thus current fishery prohibitions on coho retention are likely to continue
into the future under this alternative.

IV.B.2. Klamath River Spring and Fall Chinook

Under Alternative 1, annual Klamath Chinook harvest is 35,778 fish and annual Chinook harvest
(all stocks) attributable to the availability of Klamath Chinook is 491,100 fish. In all areas
except Monterey and Northern Oregon, total Chinook harvest (all stocks) is higher than Klamath
Chinook harvest, due to the use of expansion factors to account for total harvest of all stocks
associated with the availability of Klamath Chinook. In Monterey and Northern Oregon,
Klamath Chinook is not a constraining stock; that is, increases in Klamath Chinook harvest
represent a simple addition to total harvest and do not yield benefits in terms of increased access
to other stocks.™® Average annual gross and net revenue under Alternative 1(all areas) are $21.0
million and $17.1 million respectively (Table IV-1).

Table IV-1. Projected average annual ocean troll harvest of Klamath Chinook and total
Chinook (all stocks) attributable to Klamath Chinook abundance, and associated gross and
net revenues under Alternative 1 — by management area.’

# Klamath # Chinook Gross Revenue Net Revenue
Management Area Chinook (All Stocks) (20129%) (2012%)
Monterey 1,671 1,671 71,367 58,021
San Fran 12,312 213,608 9,125,553 7,419,075
Fort Bragg 6,413 98,382 4,202,992 3,417,033
KMZ-CA 1,530 7,691 328,574 267,131
KMZ-OR 667 6,247 266,894 216,985
Central OR 9,963 160,274 6,847,058 5,566,658
Northern OR 3,223 3,223 137,696 111,946
Total 35,778 491,097 20,980,134 17,056,849

I Calculations based on methodology discussed in Section IV.A.2.

It is also important to note that troll harvest of Klamath Chinook consists almost exclusively of
fall run fish. This stock composition is expected to persist into the future under Alternative 1.

%1t is important to note that total Chinook harvest (all stocks) and gross revenues reported in Table V-1
pertain only to harvest and revenues that are attributable to the availability of Klamath Chinook. Because
Klamath Chinook is not normally a constraining stock (i.e., does not affect access to other stocks) in
Monterey and Northern Oregon, harvest and revenues in those areas attributable to Klamath Chinook
(Table 1V-1) are much less than actual harvest and revenues during the 2001-05 base period (Tables I1-1
and 11-3).
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IV.C. Alternative 2 - Full Facilities Removal of Four Dams
IV.C.1. SONCC Coho

Alternative 2 is expected to improve the viability of coho populations in the Klamath stratum of
the SONCC coho ESU but is unlikely to lead to de-listing, since the ESU also includes stocks
outside the Klamath Basin whose viability is not affected by this action (Section I11.A). Thus
Alternative 2 will yield little change in coho harvest opportunities. Coho retention will likely
continue to be prohibited in the California and Oregon troll fisheries south of Cape Falcon.

IV.C.2. Klamath River Spring and Fall Chinook
IV.C.2.a. Effects on Annual Harvest and Gross and Net Revenue

Under Alternative 2, annual average salmon harvest is projected to include 51,082 Klamath
Chinook and 701,162 total Chinook (all stocks). In all areas except Monterey and Northern
Oregon, total Chinook harvest (all stocks) is higher than Klamath Chinook harvest, due to the
use of expansion factors to estimate total harvest of all stocks attributable to the availability of
Klamath Chinook in those areas. In Monterey and Northern Oregon, increases in Klamath
Chinook harvest represent a simple addition to total harvest and do not yield benefits in terms of
increased access to other stocks.* Associated gross and net revenues (all areas) are $30.0
million and $24.4 million respectively. Average annual net revenue is higher under Alternative 2
(relative to Alternative 1) by $7.3 million (Table 1V-2).

Table 1VV-2. Projected average annual ocean troll harvest of Klamath Chinook, total Chinook (all
stocks) attributable to Klamath Chinook abundance, and gross and net revenues under Alternative
2, and change in net revenue from Alternative 1 — by management area.

# Klamath | # Chinook | Gross Revenue | Net Revenue Change in
Management Area | Chinook® | (All Stocks)! (2012$)" (2012$)" | Net Revenue?
Monterey 2,385 2,385 101,894 82,840 24,819
San Fran 17,578 304,979 13,028,998 10,592,576 3,173,501
Fort Bragg 9,156 140,465 6,000,817 4,878,665 1,461,632
KMZ-CA 2,184 10,981 469,121 381,396 114,265
KMZ-OR 952 8,920 381,058 309,800 92,815
Central OR 14,225 228,831 9,775,879 7,947,790 2,381,132
Northern OR 4,602 4,602 196,595 159,831 47,885
Total 51,082 701,162 29,954,363 24,352,897 7,296,049

! Calculations based on methodology described in Section IV.A.2.

2 Difference in net revenue between Alternative 2 (column 5 of this table) and Alternative 1
(column 5 of Table IV-1).

1t is important to note that total Chinook harvest (all stocks) and gross and net revenues reported in
Table 1VV-2 pertain only to harvest and revenues that are attributable to the availability of Klamath
Chinook. Because Klamath Chinook is not normally a constraining stock (i.e., does not affect access to
other stocks) in Monterey and Northern Oregon, harvest and revenues attributable to Klamath Chinook in
those areas are likely much less than actual total harvest and revenues (all stocks) that would occur under
the Klamath Chinook conditions projected for Alternative 2.
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To the extent that spring Chinook production increases sufficiently to provide a harvestable
surplus, the EDRRA projections (which include but do not distinguish between spring and fall
Chinook) may over-estimate troll harvest. The reason for this has to do with the timing of the
run relative to the timing of the fishery. Specifically, the troll fishery north of Point Arena,
California opens on April 1; the troll fishery south of Point Arena (which includes the San
Francisco and Monterey management areas) does not open until May 1 to meet the consultation
standard fodr ESA-listed Sacramento River winter Chinook (PFMC 2011). Given this season
structure, the harvest potential of spring Chinook may be limited for the troll fishery, as a large
portion of the spring run will have returned to the river by the time the season opens.

IV.C.2.b. Discounted Present Value of Change in Net Revenue

Figure 1VV-1 depicts the annual trajectory of net revenues for Alternatives 1 and 2 during 2012-
61. These annual values were derived by multiplying average annual net revenue (all areas)
associated with each alternative (Tables V-1 and IV-2 respectively) by an annual adjustment
factor that reflects the variation in annual Klamath Chinook harvest relative to mean 2012-61
harvest — as projected by the EDRRA model (Appendix B.2). As indicated in Figure V-1, the
difference between the two alternatives diverges considerably after dam removal.
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Figure 1\VV-1. Projected annual net revenue under Alternatives 1 and 2 during 2012-61
(calculated according to the methodology described in Appendix B-2).
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Results of the NED analysis provided here are also included in two summary reports
(Reclamation 20114, 2011Db) that describe all quantifiable economic benefits and costs in terms
of discounted present value (DPV). Discounting is based on the premise that benefits that occur
more immediately are preferred to benefits that occur farther into the future. Discounting has the
effect of attaching progressively smaller weights to changes in net economic value that occur
later in the time series, with diminution of these weights becoming more rapid at higher discount
rates. The discount rate used in the NED analysis is 4.125 percent, the rate prescribed at the time
of the analysis for Federal water resources planning (Reclamation 2010).

DPV for the troll fishery was calculated by applying a discount factor to each of the annual net
revenue estimates provided in Figure IV-1, then summing the results (Appendix B-2). Table IV-
3 provides estimates of DPV associated with the prescribed 4.125 percent rate and several rates
lower and higher than 4.125 percent (including 0.000 percent — no discounting). DPV associated
with the 4.125 percent discount rate is $134.5 million, which is 37 percent of the undiscounted
present value (discount rate of 0.000 percent) and twice the value of DPV associated with the
8.000 percent discount rate.

Table IV-3. Discounted present value of the increase in
net revenue under Alternative 2 relative to Alternative 1
(2012$), calculated to illustrate the sensitivity of the
estimates to alternative discount rates.

Discount Rate Discounted Present Value (2012%)
0.000% 364,801,854
2.000% 216,684,556
4.125% 134,494,901
6.000% 93,378,408
8.000% 66,327,564
Calculations based on methodology described in
Appendix B.2.

Figure 1VV-2 depicts the stream of the annual discounted changes in net revenue that were
summed to derive the DPV estimate associated with each of the discount rates in Table 1V-3. As
indicated in the figure, changes in net revenue are relatively insensitive to the choice of discount
rate in the first decade of the time series but can diverge rather widely in subsequent decades.
The differences in the DPV estimates shown in Table IV-3 are influenced by the fact that
changes in net revenue under Alternative 2 do not increase appreciably until after dam removal,
which does not occur until close to the end of the first decade of the projection period 2012-61.
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Figure 1VV-2. Annual discounted value of the change in net revenue under Alternative 2 relative
to Alternative 1 (20123$) during the projection period 2012-61, calculated on the basis of
alternative discount rates of 0% (no discounting), 2%, 4.125%, 6%, and 8%.

IV.C.2.c. Effects at Low Levels of Abundance

Economic effects pertain not only to how harvest opportunity is affected on an average basis but
also under more unusual conditions. As indicated in Figure I11-1, the KRFC harvest control rule
adopted by the PFMC in June 2011 limits the exploitation rate to 10 percent or less when pre-
harvest escapements fall below 30,500 adult natural spawners. Escapements this low would be
accompanied by adverse economic conditions that are reminiscent of the situation in 2006, when
actions to protect KRFC required major reductions in harvest of all salmon stocks in all areas
south of Cape Falcon (including Monterey and Northern Oregon, where KRFC does not
normally constrain harvest of other stocks). Salmon troll landings and revenues were 18 percent
and 39 percent respectively of their 2001-05 average values (Tables I1-2 and 11-3), and $60.4
million in Commercial Fishery Disaster Assistance was provided to affected businesses and
communities. Results of the EDRRA model indicate that pre-harvest escapements below 30,500
would occur in 66 percent fewer years under Alternative 2 than Alternative 1, with the greatest
decline (-79 percent) occurring in the post-dam removal years (Table I11-1). While the
guantitative economic results provided in Sections IV.C.2.a and IV.C.2.b pertain to how the
action alternatives would affect fishery conditions at moderate levels of abundance, it is
important to note that Alternative 2 will also reduce the incidence of low abundances and
associated adverse effects on the troll fishery.
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IV.D. Alternative 3 - Partial Facilities Removal of Four Dams

Alternative 3 is intended to provide the same habitat conditions as Alternative 2 —i.e., fish
passage unencumbered by dams and a free-flowing river, as well as benefits of the KBRA.
Therefore the effects of this alternative on salmon populations and the salmon troll fishery are
expected to be the same as Alternative 2.

V. Commercial Fishing Expenditures for Regional Economic Impact
Analysis (RED Account)
V.A. Methodology and Assumptions

Regional economic impacts pertain to effects of the no action and action alternatives on
employment, labor income and output in the regional economy. These impacts include: direct
effects on the economy as trollers spend their revenues on labor shares and payments to support
businesses that provide food/crew provisions, fuel, ice, boat maintenance/repair, moorage, and
the like; indirect effects as payments by fishery support businesses to their vendors generate
additional economic activity; and induced effects associated with changes in household spending
by workers in all affected businesses. Estimation of this so-called multiplier effect is based on
assumptions such as constant returns to scale, no input substitution, no supply constraints, and no
price or wage adjustments. Thus regional impacts as estimated here are more suggestive of the
economy’s short-term response rather than long-term adjustment to infusions of money into the
economy.

Regional impacts were estimated using Impact Analysis for Planning (IMPLAN) software and
data and are based on the makeup of the economy at the time of the underlying IMPLAN data
(2009). The applicability of the impacts thus estimated to any particular year of the 50 year
study period is affected by the extent to which the underlying economy in that year deviates from
the economy in 2009. The employment impacts include full time, part time, and temporary
positions. These impacts may not be fully realized to the extent that businesses deal with
changes in demand by adjusting the workload of existing employees or increasing their use of
capital relative to labor rather than hiring new employees.

The regional economic analysis provided here is based on average annual gross revenues
projected for the no action and action alternatives. About 99 percent of revenues from Chinook
harvest (all stocks) that are attributable to the availability of Klamath Chinook is concentrated in
five of the seven management areas under the no action and action alternatives (Tables IV-1 and
IV-2). Thus the regional economic analysis focuses on those five areas: San Francisco (San
Mateo, San Francisco, Marin and Sonoma Counties), Fort Bragg (Mendocino County), KMZ-CA
(Humboldt and Del Norte Counties), KMZ-OR (Curry County), and Central Oregon (Coos,
Douglas and Lane Counties). Revenues spent in the region and the multipliers used to estimate
the impacts of these expenditures will vary, depending on how the affected region is defined.
Thus regional impacts will differ, depending on whether impacts are (i) estimated separately for
each of the five areas or (ii) estimated for a single study area defined as the aggregation of all
five areas. Because the impacts provided here were estimated in the manner of (i), summing
those impacts across areas will not provide an accurate estimate of the impacts in all areas
combined. More detailed documentation of the methods used to estimate regional impacts is
provided in Reclamation (2011a).
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V.B. Alternative 1 - No Action

Table V-1 describes average annual gross revenue in each of the five management areas covered

by the regional economic analysis. These revenue estimates were used in conjunction with
IMPLAN software and data to analyze the regional impacts of Alternative 1 in each area.

Table V-1. Average annual gross revenue under
Alternative 1, by management area’

Management Area Gross Revenue (20123)
San Francisco 9,125,553
Fort Bragg 4,202,992
KMZ-CA 328,574
KMZ-OR 266,894
Central Oregon 6,847,058

! Extracted from Table IV-1.

The associated impacts of Alternative 1 on employment, labor income and output are shown in
Table V-2 by management area. Consistent with the revenue pattern (Table V-1), impacts are
highest in San Francisco and lowest in KMZ-CA and KMZ-OR.

Table V-2. Annual regional economic impacts associated with average annual gross revenue projected
for Alternative 1, by management area

San Francisco

Employment Labor Income Output
Impact Type (Jobs) ($Millions) ($Millions)
Direct 480.0 4.27 9.13
Indirect 8.0 0.56 2.70
Induced 22.0 1.27 3.69
Total 510.0 6.10 15.52
Fort Bragg
Employment Labor Income Output
Impact Type (Jobs) ($Millions) ($Millions)
Direct 150.0 1.98 4.20
Indirect 1.4 0.07 0.18
Induced 10.6 0.40 1.24
Total 162.0 2.45 5.62
KMZ-CA
Employment Labor Income Output
Impact Type (Jobs) ($Millions) ($Millions)
Direct 43.0 0.15 0.33
Indirect 0.1 0.01 0.02
Induced 0.9 0.03 0.10
Total 44.0 0.19 0.45
KMZ-OR
Employment Labor Income Output
Impact Type (Jobs) ($Millions) ($Millions)
Direct 25.0 0.13 0.27
Indirect 0.1 0.00 0.01
Induced 0.5 0.02 0.05
Total 25.6 0.15 0.33
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Central Oregon

Employment Labor Income Output
Impact Type (Jobs) ($Millions) ($Millions)
Direct 293.0 3.21 6.85
Indirect 4.1 0.17 0.46
Induced 21.8 0.77 2.24
Total 318.9 4.15 9.55

Source: Reclamation 2011b, presented in 2012 dollars.
Employment measured in number of full time, part time and temporary jobs. Labor income is dollar
value of total payroll (including benefits) for each industry in the analysis area plus income received by
self-employed individuals in the analysis area. Output represents dollar value of industry production.

V.C. Alternative 2 - Full Facilities Removal of Four Dams

Table V-3 describes average annual gross revenue in each of the five management areas covered
by the regional economic analysis. The changes in gross revenue from Alternative 1 to
Alternative 2 was used in conjunction with IMPLAN software and data to estimate the regional
impacts associated with Alternative 2.

Table V-3. Average annual gross revenue under Alternative 2 and change
from Alternative 1 — by management area.

Management
Area Gross Revenue (2012$)" Change from Alternative 1°
San Francisco 13,028,998 3,903,445
Fort Bragg 6,000,817 1,797,825
KMZ-CA 469,121 140,547
KMZ-OR 381,058 114,164
Central Oregon 9,775,879 2,928,821

' Extracted from Table IV-3.
2 Difference in gross revenue between Alternative 2 (column 2 of this table)
and Alternative 1 (Table V-1).

The impacts of the increase in troller revenues under Alternative 2 on employment, labor income
and output are shown in Table V-4 for each management area. The increases in employment,
labor income and output relative to Alternative 1 are 42 to 43 percent in each area.
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Table V-4. Change in annual regional economic impacts associated with average annual increase in ex-
vessel revenue under Alternative 2 relative to Alternative 1, by management area.

San Francisco

Employment Labor Income Output
Impact Type % change % change % change
Jobs from Alt 1 $Millions from Alt 1 $Millions from Alt 1
Direct 205.0 1.79 3.90
Indirect 3.5 0.24 1.15
Induced 9.3 0.53 1.55
Total 217.8 42.7 2.56 42.0 6.6 42.6
Fort Bragg
Employment Labor Income Output
Impact Type % change % change % change
Jobs from Alt 1 $Millions from Alt 1 $Millions from Alt 1
Direct 64.0 0.85 1.80
Indirect 0.5 0.03 0.08
Induced 4.5 0.17 0.53
Total 69.0 42.7 1.05 42.8 241 42.8
KMZ-CA
Employment Labor Income Output
Impact Type % change % change % change
Jobs from Alt 1 $Millions from Alt 1 $Millions from Alt 1
Direct 18.0 0.06 0.14
Indirect 0.1 0.00 0.01
Induced 0.4 0.01 0.04
Total 18.5 41.7 0.07 42.0 0.19 42.6
KMZ-OR
Employment Labor Income Output
Impact Type % change % change % change
Jobs from Alt 1 $Millions from Alt 1 $Millions from Alt 1
Direct 11.0 0.05 0.11
Indirect 0.0 0.00 0.00
Induced 0.2 0.01 0.02
Total 11.2 43.8 0.06 42.8 0.13 42.8
Central Oregon
Employment Labor Income Output
Impact Type % change % change % change
Jobs from Alt 1 $Millions from Alt 1 $Millions from Alt 1
Direct 125.0 1.35 2.93
Indirect 1.8 0.07 0.20
Induced 9.1 0.32 0.94
Total 135.9 42.6 1.74 42.0 4.07 42.6

Source: Reclamation 2011b, presented in 2012 dollars.
Employment measured in number of full time, part time and temporary jobs. Labor income is dollar
value of total payroll (including benefits) for each industry in the analysis area plus income received by
self-employed individuals in the analysis area. Output represents dollar value of industry production.
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V.D. Alternative 3 - Partial Facilities Removal of Four Dams

Alternative 3 is intended to provide the same habitat conditions as Alternative 2 —i.e., fish
passage unencumbered by dams and a free-flowing river, as well as benefits of the KBRA.
Therefore the effects of this alternative on salmon populations and the salmon troll fishery are
expected to be the same as Alternative 2.

VI. Summary and Conclusions

The particular salmon stocks influenced by the no action and action alternatives are the SONCC
coho ESU (which is listed under the ESA) and Klamath River fall and spring Chinook.
Economic effects of the no action and action alternatives on the troll fishery as they relate to
these stocks are as follows:

SONCC coho ESU: Coho retention has been prohibited in the troll fishery south of Cape Falcon
since 1993 to meet consultation standards for SONCC coho and three other coho ESUs listed
under the ESA. Little improvement in the status of the SONCC coho ESU is expected under the
no action alternative. Thus current fishery prohibitions on coho retention are likely to continue
into the future under this alternative. The action alternatives are expected to yield similar
improvements in the viability of Klamath coho populations and advance the recovery of the
SONCC coho ESU, but are unlikely to lead to de-listing since the ESU also includes stocks
outside the Klamath Basin whose viability is not affected by this action. Thus coho retention
will likely continue to be prohibited in the California and Oregon troll fisheries south of Cape
Falcon under these alternatives.

Klamath River Chinook

e Economic benefits: Under the no action alternative, average annual troll harvest of Klamath
Chinook is estimated to be similar to what it was during 2001-05 (35,778 fish). Reflecting
the constraining influence of Klamath Chinook on the availability of Chinook (all stocks) in
the San Francisco, Fort Bragg, KMZ-CA, KMZ-OR and Central Oregon management areas,
Klamath Chinook harvest of 35,778 provides the opportunity for the troll fishery to harvest
491,100 Chinook (all stocks) south of Cape Falcon, Oregon. Average annual net revenue
associated with such harvest is $17.1 million.

Under the action alternatives, annual salmon troll harvest is estimated to increase by an
average of 43 percent over the 2012-61 projection period. Average annual harvest under
these alternatives is projected to include 51,082 Klamath Chinook and 701,162 total Chinook
(all stocks), with associated net revenue of $24.4 million. The increase in annual net revenue
under the action alternatives relative to no action is $7.3 million. The discounted present
value of this increase over the 2012-61 period is $134.5 million (based on a discount rate of
4.125 percent).

The harvest control rule underlying the Klamath Chinook harvest projections limits the
exploitation rate to 10 percent or less in years when pre-harvest escapements fall below
30,500 adult natural spawners. Escapements this low would likely be accompanied by major
regulatory restrictions and adverse economic conditions similar to what was experienced in
2006. Such low escapements would occur in 66 percent fewer years under the action
alternatives, with the greatest decline (-79 percent) occurring in the post-dam removal years.
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e Economic impacts: Regional economic impacts associated with the no action and action
alternatives are largely concentrated in the five management areas where Klamath Chinook is
the constraining stock. Regional impacts associated with the $20.8 million in gross revenue
generated in those five areas under the no action alternative vary widely by area. For San
Francisco, Fort Bragg and Central Oregon, annual impacts (depending on the area) include
162 to 510 jobs, $2.45 million to $6.10 million in labor income, and $5.62 million to $15.52
million in output. For KMZ-CA and KMZ-OR, annual impacts include 26 to 44 jobs, $0.15
million to $0.19 million in labor income, and $0.33 million to $0.45 million in output.

The additional $8.9 million in gross revenue in the same five areas under the action
alternatives generates regional impacts that vary widely by area. For San Francisco, Fort
Bragg and Central Oregon, annual impacts (depending on the area) include an additional 69
to 218 jobs, an additional $1.05 million to $2.56 million in labor income, and an additional
$2.41 million to $6.6 million in output. For KMZ-CA and KMZ-OR, the annual impacts
include an additional 11 to 19 jobs, an additional $0.06 million to $0.07 million in labor
income, and an additional $0.13 million to $0.19 million in output.

Main areas of uncertainty in this analysis include natural variability in biological and
environmental parameters, uncertainty regarding future harvest management policies, and
uncertain ex-vessel prices (which are affected by global supply and demand for farmed as well as
wild salmon).
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Appendix A. Salmon Fishery Management

In 1976 the U.S. Congress implemented the Magnuson Fishery Conservation and Management
Act (now the Magnuson-Stevens Fishery Conservation and Management Act or MSFCMA),
which established eight regional fishery management councils whose mandate was to phase out
foreign fishing and manage domestic fisheries in the U.S. Exclusive Economic Zone (EEZ).*
The Pacific Fishery Management Council (PFMC) is the entity responsible for management of
EEZ fisheries off the coasts of Washington, Oregon and California. The PFMC implemented
the Pacific Coast Salmon Fishery Management Plan (FMP) in 1978. The FMP addresses
management needs of multiple salmon stocks that originate in rivers along the Pacific coast. The
PFMC manage the troll fishery south of Cape Falcon with regulations such as area closures,
season closures, gear restrictions, minimum size limits, vessel landing limits, stock retention
prohibitions , mark-selective fishing, and quotas.™

The major salmon species harvested in the south-of-Falcon fishery are Chinook (Oncorhynchus
tshawytscha) and coho (O. kisutch). The area south of Falcon is divided into six management
areas: Monterey, San Francisco, Fort Bragg, Klamath Management Zone (KMZ), Central
Oregon, and Northern Oregon. For purposes of this analysis, the KMZ (which straddles the
Oregon-California border) is divided at the border into two areas: KMZ-OR and KMZ-CA.

Management of the troll fishery is complicated by the fact that multiple salmon stocks with
different conservation objectives mix in the ocean harvest. These ‘mixed stock’ fisheries are
managed on the general principle of ‘weak stock’ management, whereby harvest opportunity for
more abundant stocks is constrained by the need to meet conservation objectives for weaker
stocks.

PFMC management reflects conservation objectives for targeted stocks, consultation standards
for weak stocks, and harvest allocation requirements (PFMC 2011b):

e Targeted stocks: For ocean fisheries south of Cape Falcon, the major targeted stocks are
Sacramento River fall Chinook (SRFC) and Klamath River fall Chinook (KRFC).
Conservation objectives for these stocks'* are as follows:

o0 In 1989, following a period of sizeable KRFC harvests, low KRFC escapements and a
major El Nifio in 1982-83, the PFMC adopted more conservative harvest policies for
KRFC, including a return of 34-35 percent of adult natural spawners and an escapement
floor of 35,000 adult natural spawners (Klamath River Technical Team 1986, PFMC
1988). Figure A-1 depicts KRFC escapements during 1978-2010 relative to the

2 The EEZ includes waters that extend 3-200 miles from the U.S. coast.

3 A mark selective fishery is a fishery in which hatchery fish are marked in a visually identifiable
manner (e.g., by clipping the adipose fin), thereby allowing fishermen to selectively retain marked fish
and release unmarked (wild) fish.

** The conservation objectives for KRFC and SRFC discussed here are intended to facilitate interpretation
of historical fishery trends. In June 2011 the PFMC recommended modifications to these objectives to
address new requirements of the MSFCMA; these changes will likely become effective in 2012.
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escapement floor that was in effect during 1989-2006. In 2007 the floor was increased to
40,700 to help rebuild KRFC after the stock collapsed in 2006.™
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Figure A-1. Klamath River adult natural spawner escapement, 1978-2010. Dotted line
represents 35,000 escapement floor in effect during 1989-2006 (source: PFMC 2011a)

0 The conservation objective for SRFC is a spawner escapement goal of 122,000-180,000
hatchery and natural area adults. Figure I1-2 depicts SRFC escapements during 1978-
2010 relative to the escapement goal, which has been in effect since 1978.

' The escapement floor returned to 35,000 in 2011, when KRFC was classified as rebuilt (PFMC 2012).
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Figure A-2. Sacramento River adult spawner escapement (natural + hatchery), 1978-2010.
Dotted lines represent PFMC escapement goal of 122,000-180,000 (source: PFMC 2011a).

e Stocks listed under the Endangered Species Act (ESA): The PFMC is bound by consultation
standards for six ESA-listed Chinook and coho stocks that occur in the ocean fishery south of
Cape Falcon.®
e Sacramento River winter Chinook was listed as ‘threatened’ in 1989 and reclassified as

‘endangered’ in 1994. The current consultation standard includes area, season and size
limit restrictions for ocean commercial and recreational fisheries from Point Arena,
California to the U.S./Mexico border.

o Central California Coast coho was listed as ‘threatened’ in 1996 and reclassified as
‘endangered’ in 2005. The consultation standard is a ban on coho retention in all
commercial and recreational fisheries in California.

0 SONCC coho was listed as “‘threatened’ in 1997. The consultation standard caps the
marine exploitation rate on Rogue/Klamath River hatchery coho at 13 percent.

0 Oregon Coastal Natural (OCN) coho was listed as ‘threatened’ in 1998, de-listed in 2006
following a NMFS update of all its listing determinations, and re-listed in 2008 after the
de-listing was successfully challenged in Court. OCN coho is managed on the basis of
exploitation rates that vary with habitat production potential (freshwater and marine) —

'® A seventh stock — Central Valley spring Chinook — was listed as ‘threatened’ in 1999. NMFS
determined that PFMC-managed fisheries presented ‘no jeopardy’ to this stock.

37



measured by parent spawner status and smolt-to-adult marine survival (PFMC 1999,
OCN Work Group 2000).

o0 California Coastal Chinook was listed as ‘threatened’ in 1999. Using KRFC as an
indicator stock, the consultation standard for California Coastal Chinook caps the forecast
harvest rate for age-4 KRFC in the ocean fishery at 16 percent.

0 Lower Columbia Natural coho was listed as ‘threatened* in 2005. The consultation
standard is a maximum exploitation rate of 15 percent (marine and Columbia River
combined).

e Stock rebuilding: The PFMC designates a ‘conservation alert’ when a stock is forecast to
not meet its conservation objective in a single year and an ‘overfishing concern” when this
happens in three consecutive years. A conservation alert may warrant precautionary
management in the year of the alert, while an overfishing concern (which is more indicative
of a downward trend) may require a longer-term management strategy — including a stock
rebuilding plan (PFMC 2003).

e Allocation: In 1993, the Department of the Interior, Office of the Solicitor issued an opinion
requiring that 50 percent of Klamath-Trinity River salmon be reserved for the Yurok and
Hoopa Valley Tribes (USDOI 1993). This was considerably higher than the 30 percent tribal
reserve that was in effect during 1987-91 (Pierce 1998) and required reduced allocations to
non-tribal fisheries. The 50-50 tribal/non-tribal allocation remains in effect today.

Table A-1 identifies periods of particularly stringent troll regulations associated with low coho
and/or Chinook abundances. The table illustrates the long-term nature of non-retention policies
to protect coho and the frequency of fishery closures, which tend to occur when Chinook
abundance is also low.

Table A-1. Years of no coho retention (NoCoho), closure of both Chinook and coho fisheries
(Closure), and closure of Crescent City portion of KMZ-CA (ClosureCC)" in the troll fishery
south of Cape Falcon, 1990-2010, by management area.

Management Area
Year SanFran & CentralOR &
Monterey Ft Bragg KMZ-CA KMZ-OR North OR

1990 NoCoho NoCoho

1991 NoCoho, ClosureCC NoCoho

1992 Closure Closure Closure

1993 NoCoho NoCoho Closure Closure NoCoho
1994 NoCoho NoCoho Closure NoCoho NoCoho
1995 NoCoho NoCoho Closure NoCoho NoCoho
1996 NoCoho NoCoho NoCoho NoCoho NoCoho
1997-98 | NoCoho NoCoho NoCoho, ClosureCC NoCoho NoCoho
1999-05 NoCoho NoCoho NoCoho NoCoho NoCoho
2006 NoCoho NoCoho Closure NoCoho NoCoho,
2007 NoCoho NoCoho NoCoho NoCoho

2008 Closure Closure Closure NoCoho NoCoho
2009 Closure Closure Closure Closure

2010 NoCoho NoCoho Closure NoCoho NoCoho

Sources: PFMC 1998, 2009. 2010, 2011b.
! KMZ-CA includes Crescent City and Eureka-area ports.
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Circumstances underlying the regulatory restrictions identified in Table A-1 are as follows:

e Periods of drought and El Nifio conditions during 1991-92 and 1997-98 contributed to low
Chinook and coho returns and prompted major fishery restrictions during the 1990s —
including Commercial Fishery Disaster Assistance in 1994 ($15.7 million), 1995 ($13.0
million) and 1998 ($3.5 million) (pers. comm. Stephen Freese, NMFS). Actions taken by the
PFMC to deal with the persistent decline in coho stocks included a ban on coho retention in
KMZ-CA and KMZ-OR since 1990 and in all other management areas south of Cape Falcon
since 1993, with the exception of limited fisheries in 2007 and 2009 in Central and Northern
Oregon.

e Fishery closure (all stocks) generally occurs when overfishing concerns for SRFC and/or
KRFC occur in conjunction with the prohibition on coho retention. During 1990-92, KRFC
and SRFC failed to reach their respective conservation objectives — triggering an overfishing
concern for both stocks (Klamath River Fall Chinook Review Team 1994, Sacramento River
Fall Chinook Review Team 1994). Major fishery restrictions including closures in Fort
Bragg in 1992, KMZ-CA during 1992-95, and KMZ-OR during 1992-93.

e During the prolonged drought in the 2000s, KRFC failed to achieve its conservation
objective for three consecutive years (2004-06). Subsequent fishery restrictions — including
closure of KMZ-CA in 2006 — prompted $60.4 million in Commercial Fishery Disaster
Assistance in 2007 (Upton 2010). The PFMC also increased the adult natural spawner
escapement floor from 35,000 to 40,700 as a rebuilding strategy.

e Failure of SRFC to achieve its conservation objective during 2007-09 triggered an
overfishing concern (Lindley et al. 2009). Historically unprecedented restrictions were
imposed on the troll fishery (including complete closure of the California fishery in 2008-009.
Congress appropriated $170 million in Commercial Fishery Disaster Assistance, of which
$117 million was disbursed in 2008 and $53 million in 2009 (Upton 2010; pers. comm.
Stephen Freese, NMFS).

It is important to note that KRFC natural spawner escapement — as depicted in Figure A-1 above
— does not necessarily reflect stock abundance. Ocean abundance of adult KRFC includes the
number of fish that migrate to the ocean and (i) are harvested in ocean or inriver fisheries, (ii)
contribute to natural or hatchery escapement, (iii) remain unharvested in the ocean, or (iv) are
subject to natural mortality or non-retention (hooking and dropoff) mortality.'” Figure A-3
provides ocean abundance estimates — decomposed into ocean and inriver harvest and an “All
Else’ component that includes items (ii) through (iv) above.*® The size of the individual
components of Figure A-3 depends on factors such as the extent of hatchery production, ocean
and inriver conditions, and fishery regulations.

' Natural mortality is the mortality associated with factors such as disease and non-human predation.
Hooking mortality pertains to fish that die after being hooked and released. Dropoff mortality pertains to
fish that die after being dropped from the fishing gear as a result of such encounters with the gear.

*® The escapements depicted in Figures A-1 and A-3 are not comparable. Figure A-1 includes natural
escapement only, while Figure A-3 includes both natural and hatchery escapement.
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Figure A-3. Klamath River fall Chinook ocean abundance (millions of fish), 1986-2010 (source:
PFMC 2011a).

Figure A-4 depicts ocean abundance of SRFC in terms of two major components (harvest and
escapement).” Because estimates are not available for all components of abundance, the SRFC
estimates in Figure A-4 should be viewed as indices rather than absolute estimates of abundance.
As was the case with KRFC, the pattern of SRFC abundance in Figure A-4 differs considerably
from the escapement pattern in Figure A-2.

*® The escapement portion of Figure A-4 is comparable to escapement as depicted in Figure A-2, as both
figures include both natural and hatchery escapement.
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Figure A-4. Sacramento River fall Chinook ocean abundance index (1000s of fish), 1983-2010
(source: PFMC 2011a).

Escapement as a proportion of the SRFC abundance index increased from an annual average of
21 percent during 1981-95 to 40 percent during 1996-2007 to 91 percent during 2008-10 —
reflecting the effect of more conservative harvest policies over time (Figure A-4). The 91
percent estimate reflects the effects of stringent fishery regulations associated with record low
stock conditions during 2008-10. It is not clear whether the record low SRFC abundances
experienced in recent years signal a future pattern of persistently low abundances, are part of a
cyclical pattern, or are events that may recur on a rare or occasional basis.
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Appendix B. Some Methodologies Used to Quantify Economic Effects of
No Action and Action Alternatives

This appendix provides documentation of how EDRRA model projections were used in
combination with fishery data to quantify the economic effects of the no action and action
alternatives on the troll fishery.

B.1. Estimation of Annual Harvest and Gross and Net Revenue

Table B-1 describes the equations used to estimate Klamath Chinook harvest, total Chinook
harvest (all stocks), and gross and net revenues under the no action and action alternatives. The
net revenue estimates are inputs in the Net Economic Development (NED) analysis (Section 1V);
the gross revenues are inputs in the Regional Economic Development (RED) analysis (Section
V). Numeric values of the parameters that appear in Table B-1 (a;j, EXPAND;, LBFISH, PRICE,
PCTREV) are provided in Table B-2. Derivation of the variable PCTHARYV (row #1 of Table B-
1) is discussed in Appendix B.1.b. Derivation of the variable PRICE (row #5 of Table B-1) is
discussed in Appendix B.1.c.

B.1.a. Equations and Parameter Values
Table B-1. Equations used to project average annual troll harvest of Klamath Chinook and total Chinook

and associated gross and net revenues, by management area i and year t (2012-61), under no action
alternative (NAA) and dam removal alternative (DRA).

# No-action alternative (NAA/Alternative 1) Dam removal alternative (DRA/AIts 2 and 3)

KLAMCHNKPRA = KLAMCHNK A x
PCTHARV

1 | KLAMCHNK"™ = KLAMCHNK pean(o1.05)

KLAMCHNK N = ¢; x KLAMCHNKN KLAMCHNK"®*= ¢; x KLAMCHNKPRA

TOTCHNK; Y= KLAMCHNK N/ EXPAND;

TOTCHNK;P** = KLAMCHNK; ™"/ EXPAND;

TOTCHNKLB; " = TOTCHNK; " x LBFISH

TOTCHNKLB; ™ = TOTCHNK; ™ x LBFISH

g win

GROSSREV; V= TOTCHNKLB;“** x PRICE

GROSSREV,; """ = TOTCHNKLB; "™ x PRICE

6 | NETREV,""= GROSSREV, " x PCTREV NETREV; " = GROSSREV,; ™ x PCTREV

Note: Variables with subscripts NAA and DRA pertain to outputs of the economic analysis. Variables
with asterisked versions of these superscripts (NAA* and DRA*) pertain to outputs of the EDRRA
model.

KLAMCHNK"* = average annual troll harvest of Klamath River Chinook under NAA (# fish, all areas).
KLAMCHNK rneanoi-05) = average troll harvest of Klamath River Chinook during 2001-05 (# fish, all
areas).

KLAMCHNK®R* = average annual troll harvest of Klamath River Chinook under DRA (# fish, all areas).
PCTHARV = percent increase in Klamath Chinook harvest under DRA, as projected by EDRRA model
(see Appendix B.1.b).

KLAMCHNK;"** = annual harvest of Klamath River Chinook (# fish) in area i under NAA.
KLAMCHNK;"* = annual harvest of Klamath River Chinook (# fish) in area i under DRA.

a; = proportion of troll-caught Klamath River Chinook harvest occurring in area i under NAA and DRA
(see Table B-2)

TOTCHNK; " = annual Chinook harvest (# fish, all stocks) in area i under NAA
TOTCHNK;°** = annual Chinook harvest (# fish, all stocks) in area i under DRA

EXPAND; = expansion factor used to project Chinook harvest (all stocks) associated with access to
Klamath Chinook in each area i under NAA AND DRA (see Table B-2)
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TOTCHNKLB; " = annual Chinook harvest (# pounds dressed weight, all stocks) in area i under NAA
TOTCHNKLB; °** = annual Chinook harvest (# pounds dressed weight, all stocks) in area i under DRA
LBFISH = average pounds dressed weight per Chinook (see Table B-2)

GROSSREV; ™ = annual gross ex-vessel revenue (all stocks, 2012$) in area i under NAA
GROSSREV; °** = annual gross ex-vessel revenue (all stocks, 2012%$) in area i under DRA
PRICE = ex-vessel price per pound dressed weight (2012%) (see Table B-2)

NETREV; Y = annual net revenue (all stocks, 2012%) in area i under NAA
NETREV; °** = annual net revenue (all stocks, 2012$) in area i under DRA
PCTREV = net revenue as percent of gross revenue (see Table B-2)

Table B-2. Parameter values used to estimate Klamath Chinook and total Chinook harvest (all stocks),
and gross and net revenue by management area under the no-action and action alternatives.

Management Area
Parameter Monterey | SanFran | FtBragg | KMZ-CA | KMZ-OR | CentralOR | NorthernOR
0 0.047 0.344 0.179 0.043 0.019 0.278 0.090
EXPAND; 1.000 0.058 0.065 0.199 0.107 0.062 1.000
LBFISH 11.9 11.9 11.9 11.9 11.9 11.9 11.9
PRICE 3.59 3.59 3.59 3.59 3.59 3.59 3.59
PCTREV 0.813 0.813 0.813 0.813 0.813 0.813 0.813

a; = proportion of Klamath River Chinook harvested by troll fishery in management area I, estimated
using 2001-05 fishery data (data source: Mic