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EXECUTIVE SUMMARY

INTRODUCTION, PURPOSE, AND SCOPE

This report addresses the economic effects associated with the proposed designation of critical habitat for
three populations of bull trout (Salvelinus confluentus): Coastal-Puget Sound, Jarbidge River, and Saint
Mary-Belly River. The U.S. Fish and Wildlife Service (hereafter “Service”) has released a proposed
critical habitat designation (CHD) for the three populations of bull trout.! The purpose of this report is to
identify and estimate the economic effects associated with the proposed designation of critical habitat for
the Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River populations of bull trout. The
analysis quantifies the economic costs of the CHD, as well as any protective activities that aid
conservation of the species within the specific areas proposed for designation as critical habitat.
Economic costs are measured here in terms of the impacts of the listing and the CHD on the efficient use
of society’s resources, as well as how those costs are distributed across segments of society. This analysis
is intended to assist the Secretary in determining whether the benefits (avoided costs) of excluding
particular areas from the final designation outweigh the biological benefits of including those areas in the
final designation.

The three populations of bull trout were proposed for listing by the Service under the Endangered Species
Act (Act) as “threatened” on June 10, 1998.2 The final listing rule was published in the November 1,
1999, edition of the Federal Register,? along with the intent to prepare a proposed rule under Section 4(d)
of the Act, or the issuance of regulations designed to conserve the species.

SCOPE OF THE ANALYSIS

The bull trout critical habitat economic analysis applies a distinct analytic framework, as outlined in
Section 1.2. Among them are the following important elements:

1. Consistent with recent court rulings, the analysis includes impacts that occur co-extensively with
the listing under the Act. Enforcement actions taken in response to violations of the Act are not
included.

I U.S. Fish and Wildlife Service, June 25, 2004, “Proposed Designation of Critical Habitat for the Jarbidge
River, Coastal-Puget Sound, and Saint Mary-Belly River Populations of Bull Trout, Proposed Rule,” Federal
Register, Vol. 69, No. 122, pp. 35768-35857.

2 U.S. Fish and Wildlife Service, June 10, 1998, “Proposal to List the Coastal-Puget Sound, Jarbidge River and
St. Mary-Belly River Population Segments of Bull Trout as Threatened Species, Proposed Rule,” Federal
Register, Vol. 63, No. 111, pp. 31693-31710.

3 U.S. Fish and Wildlife, November 1, 1999, “Determination of Threatened Status for Bull Trout in the
Coterminous United States, Final Rule,” Federal Register, Vol. 64, No. 210, pp. 58910-58933.
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2. The analysis considers conservation and protection activities for the bull trout. No distinction is
made between impacts that occur due to listing and those that result from CHD. It also includes
activities occurring at the State or local level that are the result of either the listing or CHD.

3. Inevitably, actions taken to protect bull trout provide benefits to other species. Where possible,
this analysis addresses this issue by (1) focusing on the costs of fish-related conservation
activities rather than general habitat improvements; (2) excluding activities implemented prior to
the bull trout listing; and (3) excluding activities designed specifically for salmon in the Coastal-
Puget Sound. Finally, when conservation activities are implemented in areas of habitat overlap
between listed salmon and bull trout, the analysis includes the full costs of the fish-related
conservation activities as co-extensive with salmon and bull trout.

4. Both retrospective and prospective costs are considered. Retrospective costs include those that
have accrued since the time that the bull trout listing was proposed (1998), but prior to
designation of critical habitat. Prospective effects include likely future costs associated with the
bull trout conservation activities from the time of final CHD in 2005 to 2024.4

5. The geographic scope of the analysis reflects the distinct areas inhabited by the three populations
of bull trout that are the subject of this analysis: the Olympic Peninsula, Puget Sound, and
portions west of the Cascade Mountains of Washington; the Jarbidge River basin in northern
Nevada and southern Idaho; and the Saint Mary and Belly River basins in northern Montana.

6. The geographic unit of analysis in all proposed critical habitat units is the fifth-field Hydrologic
Unit Code (HUC), as defined by the U.S. Geological Survey, which correspond to watersheds.>
The analysis focuses on economic activities occurring within fifth-field HUCs that contain stream
reaches included in the proposed CHD (see Maps 1, 2, and 3 in the Map Attachment).

7. The Service proposes to exclude from CHD certain lands already covered by existing
management plans (e.g., private forestry lands covered by Washington Forest Practice Rules,
some tribal lands, and some Department of Defense lands) and excludes from CHD lands covered
by existing Habitat Conservation Plans based on the belief that including these lands will provide
little additional benefit to the species.® Other lands are proposed for critical habitat. This
analysis estimates economic effects on these three types of lands and reports costs in three
separate categories.

In the case of hydroelectric and non-hydroelectric projects, some capital costs are spread over 50 years. This is
discussed in Section 3.4 “Effects on Hydroelectric Projects and Other Water Storage Dams.”

5 Throughout the remainder of the document, the terms “HUC” and “watershed” are used interchangeably.

In addition to the exclusion of HCP lands, the Service proposes to exclude Department of Defense lands at the
Jim Creek Naval Radio Station (as per the Sikes Act Improvement Act of 1997) as well as forest lands on the
Quinault Indian Reservation already covered by an existing Forest Management Plan.
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8. The localized economic efficiency effects reflect the aquatic reaches proposed as critical habitat.
However, activities occurring in adjacent land or beyond the boundaries of the proposed critical
habitat with the potential to affect critical habitat, such as stream water quality, are also
considered when appropriate.

9. This analysis utilizes a “with” and “without” framework, and emphasizes those effects that are
determined to be attributable to bull trout conservation activities. Impacts that would have
occurred without the bull trout listing and CHD are evaluated on a case-by-case basis to
determine if they should be assigned, in part, to conservation activities for the bull trout.

10. The period of analysis and discounting is guided by the availability of information concerning the
start date and duration of the activity. Each potential cost component is examined over the time
period that is appropriate for that specific activity or investment. Some of these costs are incurred
one time only, while others are recurring. These costs are presented both as net present values
and annualized costs, using seven and three percent discount rates.

PROPOSED CRITICAL HABITAT

The proposed CHD for the Coastal-Puget Sound population of bull trout is comprised of two units: the
Olympic Peninsula River Basins (Unit 27) and the Puget Sound River Basins (Unit 28). The proposed
critical habitat includes a total of approximately 2,290 miles (3,685 km) of streams, 52,540 acres (21,262
ha) of lakes, and marine areas paralleling 985 miles (1,585 km) of marine shoreline in Washington. Areas
proposed for exclusion from the CHD include lands covered by four Habitat Conservation Plans (HCPs),
those lands covered by the Washington State Forest Practices Rules and Regulations, and lands on the
Quinault Indian Reservation managed under the Tribe’s Forest Management Plan. More than half of the
land encompassing the proposed critical habitat is privately owned.

The proposed CHD for the Jarbidge River population includes a total of 131 miles (211 km) of streams in
Nevada and Idaho. These streams include the Jarbidge River and many of its headwater tributaries.
These stream segments provide either foraging, migration, and overwintering (FMO) habitat, or provide
spawning and rearing habitat. More than 90 percent of the land encompassing the critical habitat is
Federally owned and managed by the U.S. Forest Service and the Bureau of Land Management.

The Service is also proposing to designate critical habitat in 88 miles (142 km) of streams and 6,295 acres
(2,548 ha) of lakes in northwest Montana for the Saint Mary-Belly River population of bull trout. The
majority of lands encompassing critical habitat for this population are either Federally or Tribally owned.
About 45 percent of the lands are located within Glacier National Park, managed by the National Park
Service, and another 45 percent are tribal lands managed by the Blackfeet Indian Tribe.
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COASTAL-PUGET SOUND: DISTRIBUTION OF ECONOMIC EFFECTS AMONG LISTED SPECIES

There are several salmonid species that are listed as threatened or are candidates for listing under the Act,
whose ranges overlap the proposed CHD for the Coastal-Puget Sound population of bull trout (see Map 9
in the Map Attachment).” Conservation activities designed to protect bull trout may provide coincident
protection to other fish species, particularly salmon and steelhead. Conversely, conservation activities
designed specifically for salmon provide coincident protection to bull trout. In assigning costs for fish-
related conservation activities in watersheds that support both previously listed salmon species and the
proposed bull trout CHD, this analysis assumes that the economic effect of fish-related conservation
measures is attributed co-extensively to both species. That is, where a conservation activity provides
indivisible benefits to both species in an overlapping watershed, the cost of the activity is apportioned to
both species as “Impacts Associated with Co-Extensive Salmon and Bull Trout Conservation Activities.”
In HUCs where proposed critical habitat for the bull trout does not overlap with the range of other listed
species, the impact assessment follows the basic analytic framework described above, and the costs are
assigned solely to bull trout conservation activities.

SUMMARY OF RESULTS FOR THE COASTAL-PUGET SOUND, JARBIDGE RIVER, AND SAINT
MARY-BELLY RIVER POPULATIONS OF BuLL TROUT

This section addresses the economic effects of conservation activities attributable to bull trout for the
three populations. Retrospective costs in proposed critical habitat total $244.0 million. The Coastal-
Puget Sound population represents about 99 percent of the costs. The costs for the Coastal-Puget Sound
are co-extensive with listed salmon. Retrospective costs in areas proposed for exclusion in the Coastal-
Puget Sound are $236.8 million. Excluded areas represent an additional $68.9 million. There are no
areas excluded or proposed for exclusion in the Jarbidge River and Saint Mary-Belly River regions.

The prospective costs in the proposed critical habitat are $684.9.6 million assuming a seven percent
discount rate. Annualized prospective costs are estimated to be $61.3 million, more than 99 percent of
which is in the Coastal-Puget Sound region. Prospective costs in the area proposed for exclusion are
$213.4 million. Annualized prospective costs are $20.1 million. Prospective costs in the excluded areas
total $157.4 million, or $14.9 million annually.

This analysis considers how small entities, including small businesses, organizations, and governments,
may be affected by future bull trout conservation activities. In addition, this analysis considers the
impacts of conservation activities on the energy industry and its customers. While small business impacts
are discussed, significant impacts on the energy sector are not expected. See Appendix A for an analysis
of impacts to small businesses and the energy industry.

7 As shown in Map 9, a total of 53 of the 83 HUCs identified as containing proposed critical habitat overlap with

listed salmon.
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Table ES-1
Summary of Economic Impacts Associated with Bull Trout Conservation Activities
— Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River

Retrospective Prospective (Total) p "
Region (Total) (2005-2024) rospec. tve
(Annualized)
(1998-2004) 1% 7%
Proposed Critical
. $241,498,000 | $994,693,000 | $679,333,000 | $60,756,000
Habitat
Coastal— i)“—“““d“f_ __________________________________________________________________________________
Puget Sound? |1 OPOSeC Tor $236,775,000 |  $299,710,000 | $213,419,000 | $20,145,000
Exclusion
Excluded $68,933,000 |  $221,094,000 | $157,438,000 | $14,861,000
Jarbidge River $1,362,000 $2,885,000 $2,071,000 $215,000
Saint Mary-Belly River $1,098,000 $4,843,000 $3,449,000 $326,000
Proposed Critical| ¢, 3 958 000 | $1,002,421,000 | $684,853,000 | $61,297,000
Habitat
Total (- ]
Economic Proposed for
Effect Exclusion $236,775,000 |  $299,710,000 | $213,419,000 | $20,145,000
Excluded $68,933,000 | $221,094,000 | $157,438,000 | $14,861,000

a/ Coastal-Puget Sound impacts are co-extensive with salmon and bull trout conservation activities.

COASTAL-PUGET SOUND: SUMMARY OF RESULTS

This section addresses the economic effects of conservation activities attributable to bull trout in the
Coastal-Puget Sound region. The analysis measures effects on residential and commercial development,
forest practices, hydroelectric and other dams, Federal land management, roads and transportation,
mining, utilities, dredging and instream activities, culverts, and Federal agencies.

Table ES-2 provides a summary of the economic impacts associated with co-extensive salmon and bull
trout conservation activities in the Coastal-Puget Sound region for each of the activities considered in this
The table reflects the activities and the cost estimates reflect the fully co-extensive fish
conservation costs such that, in HUCs where bull trout proposed critical habitat is designated overlaps
with ESUs of listed salmon species, all of the costs associated with fish-related conservation measures are
included. Results are presented for the three categories of analysis: proposed critical habitat, proposed for
exclusion, and excluded.

analysis.

Retrospective costs in proposed critical habitat total $241.5 million with non-hydroelectric projects and
Federal land management bearing $87.4 and $50.4 million of the costs, respectively. Retrospective costs
in areas proposed for exclusion are $236.8 million, and those for excluded areas are $68.9 million. The
costs in these latter two categories are primarily associated with the effects of implementing the Forest
and Fish Report on private forestlands, and conservation measures on HCP lands.
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Conservation Activities in the Coastal-Puget Sound Region:*

Table ES-2
Summary of Economic Effects Associated with Co-Extensive Salmon and Bull Trout

Proposed Critical Habitat, Proposed for Exclusion, and Excluded Areas

Category of Effect RetE‘To(s)lt):lc)tive 31:;051’9“1% (TOt;l:;) (iio,fﬂzﬁtzievg)
Residential/Commercial Development $0 | $389,242,000 | $277,173,000 | $26,163,000
Hydroelectric Projects $7,173,000 | $101,938,000 $70,720,000 $5,124,000
Non-Hydroelectric Projects $87,401,000 | $154,244,000 $82,732,000 $5,995,000
Federal Land Management (USFS) $50,448,000 | $103,448,000 $73,664,000 $6,953,000
Private Non-HCP Forestry $0 $0 $0 $0
HCP Lands $411,000 $34,908,000 $24,857,000 $2,346,000
Road Maintenance and Transportation | $17,472,000 $26,409,000 $18,806,000 $1,775,000
Commercial and Recreational Mining $0 $5,309,000 $3,780,000 $357,000
Utilities $1,025,000 $1,863,000 $1,327,000 $125,000
Dredging Activities $6,824,000 $14,007,000 $9,974,000 $941,000
Instream Activities $27,753,000 $49,832,000 $35,484,000 $3,349,000
Culverts $2,483,000 $3,920,000 $2,791,000 $263,000
NPDES-Permitted Facilities $0 $0 $0 $0
Administrative Consultation Costs” $40,508,000 | $109,573,000 $78,025,000 $7,365,000
Total Proposed Critical Habitat $241,498,000 | $994,693,000 | $679,333,000 | $60,756,000
Proposed for Exclusion $236,775,000 | $299,710,000 | $213,419,000 | $20,145,000
Excluded $68,933,000 | $221,094,000 | $157,438,000 | $14,861,000

Totals may not sum due to rounding

¥ Administrative consultation costs are based on the historic consultation record and are not apportioned to specific

HUC watersheds.

* Cost estimates included in this table and throughout the Coastal-Puget Sound portion of this report include the
total cost of conservation activities associated with listed fish species in overlapping watersheds. That is, when
conservation activities benefit listed salmon and bull trout, the full cost of the activity is included (i.e., total costs are
not apportioned to either salmon or bull trout individually). In watersheds where only bull trout are proposed for

critical habitat (see Map 9), the costs presented are attributable only to bull trout.

Total prospective costs on proposed critical habitat are $679.3 million assuming a seven percent discount

rate. Annualized prospective costs are estimated to be $60.8 million. Costs associated with development
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contribute more than 49 percent of the overall prospective costs.® As discussed in Section 2.3.2.1, the
impact of bull trout conservation activities on residential and commercial development may include
additional requirements for sedimentation reduction or stormwater management may be required. Based
on an analysis of implementing minimum stormwater control requirements applied to commercial,
residential, and mixed development in the Puget Sound region, total prospective costs were determined to
be $26.2 million annually (see Section 3.3). The majority of the cost burden (about 75 percent) falls on
the commercial sector.

Other cost leading activities include Federal land management (13 percent), non-hydroelectric projects
(11 percent), and hydroelectric projects (10 percent). For areas proposed for exclusion, the total
prospective costs are $213.4 million, with annualized prospective costs estimated to be $20.1 million.
These apply entirely to the private forestlands not covered by an HCP.

In the Puget Sound Unit, costs associated with residential and commercial development are among the
highest category of costs. Appendix B contains a discussion of issues in the assessment of development
costs.

DiIScUSSION OF REsSULTS BY CHSU

As noted earlier, the Service proposed critical habitat in the form of specific stream reaches, and in
accompanying geographic areas. These critical habitat subunits generally follow watershed boundaries
and encompass these stream reaches. The two units (Olympic and Puget Sound) contain ten and 13
critical habitat subunits (CHSUs), respectively. Table ES-3 provides a summary of economic effects
associated with co-extensive salmon and bull trout conservation activities by CHSU for the two units.

For the total retrospective costs of $241.5 million, the CHSU with the highest costs is Lower Green at
$72.8 million, followed by Lake Washington ($28.5 million), the Lower Skagit ($14.1 million), and
Snohomish/Skykomish ($11.8 million). Lower Green and Lake Washington include relatively high costs
from non-hydroelectric facilities (Hansen Dam and Chittenden Locks) and the King County HCP.

For total prospective costs of $679.3 million, the CHSU with the highest costs is the Lower Green, at
$131.9 million, followed by Lake Washington at $77.6 million, Puyallup ($75.7 million), Lower Skagit
($56.6 million), Snohomish/Skykomish ($47.9 million), and Puget Sound Marine ($40.6 million). All six
areas are highly urbanized and subject to high development costs. Puget Sound Marine encompasses a
relatively long coastal marine area along the entire east shore of the Puget Sound. It is also urbanized and
has high costs associated with development.

8  Percentage calculated using total proposed critical habitat prospective costs, net of administrative consultation
costs. Administrative costs were not apportioned to specific HUCs.
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Table ES-3
Summary of Economic Effects Associated with Co-Extensive Salmon and Bull Trout
Conservation Activities by CHSU: Proposed Critical Habitat

o | e [ R | Powshetn) | e
Olympic [Skokomish $2,515,000 $38,681,000 $27,544,000 $2,600,000
Olympic |[Dungeness $996,000 $11,262,000 $8,020,000 $757,000
Olympic [Elwha $281,000 $669,000 $477,000 $45,000
Olympic |[Hoh $292,000 $922,000 $657,000 $62,000
Olympic [Queets $1,703,000 $3,749,000 $2,670,000 $252,000
Olympic [Quinault $1,780,000 $2,767,000 $1,970,000 $186,000
Olympic |Hood Canal $210,000 $833,000 $593,000 $56,000
Olympic |[Strait of Juan de Fuca $798,000 $6,739,000 $4,799,000 $453,000
Olympic |[Pacific Coast $53,000 $208,000 $148,000 $14,000
Olympic - |Chehalis River/ $6,000,000 | $24,578,000 | $17,501,000 | $1,652,000

Grays Harbor
Puget Sound |Chilliwack $372,000 $848,000 $604,000 $57,000
Puget Sound |[Nooksack $4,573,000 $17,094,000 $12,173,000 $1,149,000
Puget Sound [Lower Skagit $14,055,000 $79,520,000 $56,625,000 $5,345,000
Puget Sound [Upper Skagit $10,044,000 $10,013,000 $7,130,000 $673,000
Puget Sound |Stillaguamish $5,520,000 $15,755,000 $11,219,000 $1,059,000
Puget Sound |Snohomish/Skykomish $11,779,000 $67,321,000 $47,938,000 $4,525,000
Puget Sound |Chester Lake $453,000 $10,459,000 $7,448,000 $703,000
Puget Sound [Puyallup $8,560,000 $106,285,000 $75,684,000 $7,144,000
Puget Sound [Samish $1,509,000 $7,573,000 $5,392,000 $509,000
Puget Sound |Lake Washington $28,475,000 | $108,933,000 $77,569,000 $7,322,000
Puget Sound [Lower Green $72,849,000 $185,269,000 $131,927,000 | $12,453,000
Puget Sound |Lower Nisqually $417,000 $4,716,000 $3,358,000 $317,000
Puget Sound |Puget Sound Marine $2,325,000 $56,951,000 $40,554,000 $3,828,000
Outside of Proposed CHSUs $26,383,000 | $33,236,000 | $23,667,000 | $2,234,000
Administrative Consultation Costs” $40,508,000 | $109,573,000 $78,025,000 $7,365,000
Total — Proposed Critical Habitat | $241,498,000 | $994,693,000 | $679,334,000 | $60,756,000

a/ Administrative consultation costs were not apportioned by CHSU.
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DiscUSSION OF RESULTS BY WATERSHED

There are 83 HUC:s in the Coastal-Puget Sound region that contain proposed critical habitat. Table ES-4
shows the ten watersheds with the highest prospective annualized costs associated with co-extensive
salmon and bull trout conservation activities. Nine of the ten are within the Puget Sound Unit, between
the Skagit River in the north and the Puyallup River in the South, and seven of these contain significant
development costs; not surprisingly, they encompass highly urbanized areas of Puget Sound. Together,
these seven watersheds represent 48 percent of the total economic impact within proposed critical
habitat.? Costs in the Middle Green River watershed are primarily attributable to conservation activities
at the Howard Hansen Dam and the City of Tacoma’s water diversion. High costs in the Baker River
watershed are due primarily to the upper and lower Baker Dam, where significant capitals costs are
expected associated with a fish passage project beginning in 2006. Together, these ten watersheds in
Coastal-Puget Sound represent 70 percent of the annualized economic impacts associated with the lands
proposed for critical habitat.!0

The watershed with the fifth highest prospective annualized cost is the Skokomish River, which flows
southeast into the Hood Canal, in the Olympic Peninsula Unit. Capitals costs associated with the
Cushman Hydroelectric Project fish passage improvement (anticipated to begin in 2006) are the most
significant impacts in this watershed.

Percentage calculated using total annual proposed critical habitat prospective costs, net of administrative
consultation costs. Administrative costs were not apportioned to specific HUCs.

10 Percentage calculated using total annual proposed critical habitat prospective costs, net of administrative

consultation costs. Administrative costs were not apportioned to specific HUCs.
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Table ES-4
Highest Cost Watersheds in Coastal-Puget Sound Population:
Proposed Critical Habitat

Watershed Name Annuallz'ed Highest Cost Highest Cost
(HUC Code) CHSU Prospective Catesor Category
Costs gory (% Impact)
Lower Green River o
(1711001303) Lower Green $9,190,000 Development 93%
Lake Washington . Development & 43% &
(1711001203) Lake Washington | $7,322,000 Non-Hydro 33%
Lower Puyallup River o
(1711001405) Puyallup $5,793,000 Development 93%
Middle Green River o
(1711001302) Lower Green $3,263,000 Non-Hydro 94%
Skokomish River . o
(1711001701) Skokomish $2,600,000 Hydro 84%
Snohomish River Snohomish/ o
(1711001102) Skykomish $2,517,000 Development 88%
Baker River . o
(1710000508) Lower Skagit $2,264,000 Hydro 84%
Puget Sound/
East Passagea/ Puget Sound Marine| $1,634,000 Development 86%
(1711001904)
Lower Skagit River/
Nookachamps Creek Lower Skagit $1,347,000 Development 89%
(1711000702)
Chambers Creek” . o
(1711001906) Puget Sound Marine| $1,232,000 Development 99%

¥ Chambers Creek and Puget Sound/East Passage HUC watershed are both “nearshore marine habitat HUCs” and
costs are adjusted to reflect this type of designation (see Section 2.2.1).

JARBIDGE RIVER: SUMMARY OF RESULTS

This section addresses the economic effects of conservation activities attributable to bull trout in the
Jarbidge River area. The analysis measures effects on roads and transportation, grazing, and State and
Federal agencies. Other activities, including recreation and mining, were found to have no costs
attributable to the bull trout conservation activities.

Table ES-5 provides a summary of the economic impacts due to bull trout conservation activities for each
of the activities considered in this analysis. Retrospective costs total $1.4 million, split among grazing,
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agency costs, and roads and transportation. Total prospective costs are $2.1 million using a seven percent
discount rate.

Annualized prospective costs are estimated to be $215,000. Costs associated with grazing account for
nearly half the prospective costs. These are based primarily on planning, monitoring, and reporting
requirements associated with grazing leases.

Table ES-5
Summary of Economic Impacts Associated with Bull Trout
Conservation Activities in the Jarbidge River Population

Retrospective Prospective (Total) P "
Category of Impact (Total) (2005-2024) rospective
(Annualized)
(1998-2004) 3% A
Roads and Transportation $344,000 $536,000 $382,000 $36,000
Grazing $578,000 $1,427,000 $1,032,000 $117,000
Mining $0 $0 $0 $0
Recreation $0 $0 $0 $0
State and Federal Agencies $440,000 $922,000 $657,000 $62,000
Total Impact $1,362,000 $2,885,000 $2,071,000 $215,000

Additional detail on the results of the analysis, including detailed cost estimates for each watershed, can
be found in Appendix D. The map attachment to this report contains a map (Map 13) of the affected area
within each watershed shaded according to relative costs (darker shading indicates higher costs).

SAINT MARY-BELLY RIVER: SUMMARY OF RESULTS

This section addresses the economic effects of conservation activities attributable to bull trout in the Saint
Mary-Belly River area. The analysis measures effects on agriculture, project modifications, and State and
Federal agencies. Other activities, including recreation and mining, were found to have no costs
attributable to the bull trout conservation activities.

Table ES-6 provides a summary of the economic impacts due to bull trout conservation activities for each
of the activities considered in this analysis. Retrospective costs total $1,098,000, associated primarily
with section 7 consultation efforts between the Service and the U.S. Bureau of Reclamation regarding the
Saint Mary-Milk River Project. Total prospective costs are $3.4 million assuming a seven percent
discount rate. Annualized prospective costs are estimated to be $325,000. Costs associated with reduced
water supply to the Milk River Project, a fish screen at the St. Mary diversion, and future administrative
consultation costs account for the prospective costs.
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Reductions in water supply to the Milk River Project could occur as a result of late summer minimum
instream flow needs in Swiftcurrent Creek between Sherburne Reservoir and the St. Mary diversion.
Such flows could reduce the amount of water available for transfer to the Milk River Project. The
estimated costs to the project reflect lost agricultural producer profit. An additional regional impact
would be associated with reduced crop production activity, resulting in an estimated $110,000 per year
reduction in labor income and eight lost jobs.

Table ES-6
Summary of Economic Impacts Associated with Bull Trout
Conservation Activities in the Saint Mary-Belly River Population

Retrospective Prospective (Total) P "
Category of Impact (Total) (2005-2024) rospective
(Annualized)
(1998-2004) 3% A
Agriculture $0 $813,084 $578,984 $54,652
Project Modifications $0 $124,971 $88,990 $8,400
Mining $0 $0 $0 $0
Recreation $0 $0 $0 $0
State and Federal Agencies $1,098,000 $3,905,337 $2,780,929 $262,500
Total Impact $1,098,000 | $4,843,392 | $3,448903 | $325552

CAVEATS AND ASSUMPTIONS

The assumptions presented here include only those that apply in general to all areas included in the
analysis. Similar information on assumptions and possible bias that apply specifically to individual
populations appears later in the report, within the particular section related to the relevant CHD area.
These general caveats describe factors that introduce uncertainty into the results of this analysis. Table
ES-7 contains a summary of these key assumptions.

Table ES-7
Assumptions and Uncertainties Applicable to the General Analysis®

Assumption Direction of Bias

The analysis considers the cost of conservation and protection activities for the
bull trout including those attributable to the listing, to CHD, or other state and +/-
local regulations.

The analysis focuses on economic activities occurring within fifth-field HUCs
that contain stream reaches proposed for CHD. Although the Service proposes
to exclude from the designation certain lands already covered by existing +/-
management, this does not affect the estimation of costs associated with
conservation activities for the bull trout.
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Assumption Direction of Bias

The HUC level analysis includes aquatic reaches proposed as critical habitat, as
well as adjacent land beyond the boundaries of the designated stream reaches,
where the potential to affect the constituent elements of critical habitat are
likely. Thus, all relevant costs in adjacent areas may be included.

Inevitably, actions taken to protect bull trout provide benefits to other salmon
species. When conservation activities are implemented in areas of habitat
overlap between listed salmon and bull trout, the analysis attributes the costs of
the fish-related conservation activities co-extensively to both species.

The prospective portion of this analysis assumes that the Service will consult on
future Federally-authorized activities that occur only within the areas proposed
as critical habitat. As such, the analysis assumes no consultations will occur
outside of the watersheds containing critical habitat.

Non-market benefits are not easily measured without additional resources,
unless directly applicable and peer-reviewed analyses are readily available.
Consequently, this analysis makes no attempt to measure the positive social
welfare effects that may be associated co-extensively with CHD.

+: This assumption is likely to produce an upward bias in cost estimates.
-: This assumption is likely to produce a downward bias in cost estimates.
+/-: No direction of bias can be determined.

a/ This table summarizes general caveats and assumptions related to the approach of the analysis. Detailed caveats
and assumptions are described under relevant sections for each analyzed activity.
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1.0
INTRODUCTION AND BACKGROUND

This report addresses the economic impacts associated with conservation activities of the listing and
proposed critical habitat designation (CHD) for three distinct populations of bull trout (Salvelinus
confluentus, hereafter referred to as “bull trout”): Coastal-Puget Sound, Jarbidge River, and Saint Mary-
Belly River. The U.S. Fish and Wildlife Service (hereafter “Service”) published a proposed rule
designating critical habitat for the three populations of bull trout in the Federal Register on June 25,
2004.11

This analysis is intended to assist the Secretary in determining whether the benefits (avoided costs) of
excluding particular areas from the designation outweigh the biological benefits of including those areas
in the designation.!? In addition, this information allows the Service to address the requirements of
Executive Orders 12866 and 13211, and the Regulatory Flexibility Act (RFA), as amended by the Small
Business Regulatory Enforcement Fairness Act (SBREFA).13 This report also complies with direction
from the U.S. 10™ Circuit Court of Appeals that “co-extensive” effects should be included in the
economic analysis to inform decision-makers regarding which areas to designate as critical habitat.!

This section provides the general analytic approach to estimating economic effects, including discussion
of both efficiency and distributional effects. Next, it discusses the scope of the analysis, including the
link between existing and critical habitat-related protection efforts and economic impacts. Then, it
describes the information sources employed to conduct this analysis. Finally, it describes the background
of the listing and proposed designation of critical habitat for the bull trout.

1.1 APPROACH TO ESTIMATING ECONOMIC EFFECTS

This economic analysis considers both the economic efficiency and regional economic impacts that may
result from species and habitat protection. Economic efficiency effects generally reflect “opportunity
costs” associated with the commitment of resources required to accomplish species and habitat

11" U.S. Fish and Wildlife Service, June 25, 2004, “Proposed Designation of Critical Habitat for the Jarbidge
River, Coastal-Puget Sound, and Saint Mary-Belly River Populations of Bull Trout, Proposed Rule,” Federal
Register, Vol. 69, No. 122, pp. 35768-35857.

1216 U.S.C. § 1533(b)(2).

13 Executive Order 12866, September 30, 1993, “Regulatory Planning and Review;” Executive Order 13211, May
18, 2001, “Actions Concerning Regulations That Significantly Affect Energy Supply, Distribution, or Use;” 5
U.S.C. § 601 et seq; and Pub. Law No. 104-121.

14" n 2001, the U.S. 10th Circuit Court of Appeals instructed the Service to conduct a full analysis of all of the
economic impacts of proposed CHD, regardless of whether those impacts are attributable co-extensively to
other causes (New Mexico Cattle Growers Ass’n vs. U.S.F.W.S., 248 F.3d 1277 (10th Cir. 2001)).

Draft Economic Analysis Northwest Economic Associates o 1



conservation. For example, if activities on private lands are limited as a result of the designation or the
presence of the species, and thus the market value of the land is reduced, this reduction in value represents
one measure of opportunity cost or change in economic efficiency. Similarly, the costs incurred by a
Federal action agency to consult with the Service under section 7 represent opportunity costs of habitat
conservation, given that those resources committed to the CHD consultation process are not available for
alternative activities. To the extent possible, the efficiency analysis also measures the distribution of
these opportunity costs across groups, such as producers and consumers. For example, some costs related
to conservation actions may fall entirely on one group, or may fall on individuals within a group, such as
low income farmers. While economic efficiency is concerned with the total change in societal welfare
from a given policy or action, and is thus the appropriate measure to ensure efficient use of resources,
distributional measures can also be useful to policymakers in assessing who gains and who loses from
such policies or actions.

This analysis also addresses the impacts associated with the CHD, including an assessment of any local or
regional impacts of habitat conservation and the potential effects of conservation activities on small
entities, the energy industry, or governments. This information may be used by decision-makers to assess
whether the effects of the designation unduly burden a particular economic sector. For example, while
habitat conservation activities may have a small impact relative to the national economy, individuals
employed in a particular sector of the regional economy may experience a significant level of impact.
The difference between economic efficiency effects and economic impacts, as well as their application in
this analysis, are discussed in greater detail below.

Where data are available, the analysis attempts to capture the net economic impact imposed on regulated
entities and the regional economy of bull trout conservation actions. That is, the economic impact of bull
trout conservation to the land management agencies and regulated community net of any direct offsetting
benefit they experience.

1.11 EFFICIENCY EFFECTS

At the guidance of the Office of Management and Budget (OMB) and in compliance with Executive
Order 12866 “Regulatory Planning and Review,” Federal agencies measure changes in economic
efficiency in order to discern the implications on a societal level of a regulatory action. For regulations
specific to the conservation of the bull trout, efficiency effects represent the opportunity cost of resources
used, or benefits foregone, by society as a result of the regulations. Economists generally characterize
opportunity costs in terms of changes in producer and consumer surplus in affected markets.!?

15" For additional information on the definition of “surplus” and an explanation of consumer and producer surplus
in the context of regulatory analysis, see Gramlich, Edward M., 1990, 4 Guide to Benefit-Cost Analysis (2"
Ed.), Prospect Heights, Illinois: Waveland Press, Inc.; and U.S. Environmental Protection Agency, September
2000, Guidelines for Preparing Economic Analyses, EPA 240-R-00-003, http://yosemite.epa.gov/ee/epa/
eed.nsf/webpages/Guidelines.html.
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In some instances, compliance costs may provide a reasonable approximation for the efficiency effects
associated with a regulatory action. For example, a landowner or manager may enter into a consultation
with the Service to ensure that a particular activity will not adversely modify critical habitat. The effort
required for the consultation is an economic opportunity cost, because the landowner or manager’s time
and effort would have been spent in an alternative activity had his or her land not been designated critical
habitat. In the case that compliance activity is not expected to significantly affect markets — that is, not
result in a shift in the quantity of a good or service provided at a given price, or in the quantity of a good
or service demanded given a change in price — the measurement of compliance costs provides a
reasonable estimate of the change in economic efficiency.

Where habitat protection activities are expected to significantly affect a market, it may be necessary to
estimate changes in producer and consumer surpluses. For example, a designation that precludes the
development of large areas of land may shift the price and quantity of housing supplied in a region. In
this case, changes in economic efficiency (i.e., social welfare) can be measured by considering changes in
producer and consumer surplus in the real estate market.

This analysis begins by measuring costs associated with measures taken to protect species and habitat. As
noted above, in some cases, compliance costs can provide a reasonable estimate of changes in economic
efficiency. In the case of the bull trout, compliance costs are in fact expected to represent a reasonable
estimate of efficiency effects, and thus effects on consumer and producer surpluses in affected markets
are considered but not estimated.

1.1.2 DISTRIBUTIONAL EFFECTS AND REGIONAL ECONOMIC IMPACTS

Measurements of changes in economic efficiency focus on the net impact of conservation activities across
broad aggregates of people (i.e., producers and consumers), without consideration of how certain
economic sectors or groups of people (e.g., low income farmers) are affected. As noted above, these
distributional or equity effects regarding how efficiency gains or losses are borne may be important to
policymakers. In addition, economic efficiency effects do not address issues related to impacts on local
or regional economies. Thus, a discussion of efficiency effects alone may miss important distributional
considerations, as well as impacts on local economies. OMB encourages Federal agencies to consider
these latter effects separately from efficiency effects.!® This analysis considers several types of these
effects, including impacts on small entities; impacts on energy supply, distribution, and use; and regional
economic impacts. It is important to note that these impacts on local economies or sectors are
fundamentally different measures of economic costs than efficiency effects, and thus cannot be added to
or compared with estimates of changes in economic efficiency.

16 U.S. Office of Management and Budget, September 17, 2003, “Circular A-4,” http://www.whitehouse.gov/
omb/circulars/a004/a-4.pdf.
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1.1.2.1 Impacts on Small Entities and Energy Supply, Distribution, and Use

This analysis considers how small entities, including small businesses, organizations, and governments, as
defined by the RFA, may be affected by future bull trout conservation activities.!” In addition, in
response to Executive Order 13211 “Actions Concerning Regulations That Significantly Affect Energy
Supply, Distribution, or Use,” this analysis considers the impacts of conservation activities on the energy
industry and its customers.!® While small business impacts are discussed, significant impacts on the
energy sector are not expected. See Appendix A for an analysis of impacts to small businesses and the
energy industry.

1.1.2.2 Regional Economic Impacts

Regional economic impact analysis can provide an assessment of the potential localized effects of
conservation activities. Specifically, regional economic impact analysis produces a quantitative estimate
of the potential magnitude of the initial change in the regional economy resulting from a regulatory
action. Regional economic impacts are commonly measured using input/output models. These models
rely on multipliers that represent the relationship between a change in one sector of the economy (e.g.,
expenditures by recreationists) and the effect of that change on economic output, income, or employment
in other local industries (e.g., suppliers of goods and services to recreationists). These economic data
provide a quantitative estimate of the magnitude of shifts of jobs and revenues in the local economy.

The use of regional input/output models in an analysis of the impacts of species and habitat conservation
efforts can overstate the long-term impacts of a regulatory change. Most importantly, these models
provide a static view of the economy of a region. That is, they measure the initial impact of a regulatory
change on an economy but do not consider long-term adjustments that the economy will make in response
to this change. For example, these models provide estimates of the number of jobs lost as a result of a
regulatory change, but do not consider re-employment of these individuals over time or other adaptive
responses by affected businesses. In addition, the flow of goods and services across the regional
boundaries defined in the model may change as a result of the regulation, compensating for a potential
decrease in economic activity within the region.

Despite these and other limitations, in certain circumstances regional economic impact analysis may
provide useful information about the scale and scope of localized impacts. It is important to remember
that measures of regional economic effects generally reflect shifts in resource use rather than efficiency
losses. Thus, these types of distributional effects are reported separately from efficiency effects (i.e., not
summed). In addition, measures of regional economic impact cannot be compared with estimates of
efficiency effects, but should be considered as distinct measures of impact.

17 5U.S.C. § 601 et seq.

18 Executive Order 13211, May 18, 2001, “Actions Concerning Regulations That Significantly Affect Energy

Supply, Distribution, or Use.”
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1.2 SCOPE OF THE ANALYSIS

This analysis identifies and, where possible, quantifies the economic effects of the CHD, as well as any
protective measures taken as a result of the listing or other Federal, State, and local laws that aid habitat
conservation in the areas proposed for designation. Habitat conservation efforts undertaken to meet the
requirements of other Federal, State, or local agencies can assist the Service in achieving its goals as set
out in the Act. In certain cases, other government entities may work cooperatively with the Service to
address natural resource management issues, thereby expediting the regulatory process for project
proponents. Because habitat conservation efforts affording protection to the bull trout likely contribute to
the efficacy of the proposed CHD efforts, the impacts of these actions are considered relevant for
understanding the full effect of the proposed CHD.

The bull trout critical habitat economic analysis includes the following items:

1. Consistent with recent court rulings, the analysis includes impacts that occur co-extensively with
the listing under the Act. Enforcement actions taken in response to violations of the Act are not
included.

2. The analysis considers conservation and protection activities for the bull trout. No distinction is
made between impacts that occur due to listing and those that result from CHD. It also includes
conservation activities at the state or local level that are the result of either the listing or CHD.

3. Inevitably, actions taken to protect bull trout provide benefits to other species. Where possible,
this analysis addresses this issue by (1) focusing on the costs of fish-related conservation
activities rather than general habitat improvements; (2) excluding activities implemented prior to
the bull trout listing; and (3) excluding activities designed specifically for salmon in the Coastal-
Puget Sound. Finally, when conservation activities are implemented in areas of habitat overlap
between listed salmon and bull trout, the analysis includes the full costs of the fish-related
conservation activities as co-extensive with salmon and bull trout.

4. Both retrospective and prospective costs are considered. Retrospective costs include those that
have accrued since the time that the bull trout listing was proposed in 1998 but prior to
designation of critical habitat. Prospective effects include likely future costs associated with bull
trout conservation activities from 2005 to 2024. Retrospective impacts include costs associated
with implementing fish-related conservation activities between 1998 and 2004, even if the
impetus for those activities was a Federal, State, or local regulation prior to 1998.

5. The geographic scope of the analysis reflects the distinct areas inhabited by the three populations
of bull trout that are the subject of this analysis: the Olympic Peninsula, Puget Sound, and
portions west of the Cascade Mountains of Washington; the Jarbidge River basin in northern
Nevada and southern Idaho; and the Saint Mary and Belly River basins in northern Montana.
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10.

The geographic unit of analysis in all areas is the fifth-field Hydrologic Unit Code (HUC), as
defined by the U.S. Geological Survey, which correspond to watersheds.!® The analysis focuses
on economic activities occurring within fifth-field HUCs that contain stream reaches included in
the proposed CHD (see Maps 2, 3, and 4 in the Map Attachment).

The Service has excluded and proposed for exclusion from CHD certain lands already covered by
existing management plans (e.g., lands covered by Habitat Conservation Plans, private forestry
lands, some tribal lands, and some Department of Defense lands) based on the belief that
including these lands will provide little additional benefit to the species.2® However, the
exclusion or proposed exclusion of these lands from the proposed CHD does not affect this
economic analysis, which estimates the retrospective and prospective costs of conservation
activities per watershed to protect bull trout, regardless of the impetus or regulatory program.?!

The localized economic efficiency effects reflect the aquatic reaches proposed as critical habitat.
However, activities occurring on adjacent land or beyond the boundaries of the proposed critical
habitat with the potential to affect critical habitat, such as stream water quality, are also
considered when appropriate.

This analysis utilizes a “with” and “without” framework, and emphasizes those effects that are
determined to be attributable to bull trout conservation activities. Impacts that would have
occurred without the bull trout listing and CHD are evaluated on a case-by-case basis to
determine if they should be assigned, in part, to conservation activities for the bull trout.

The period of analysis and discounting is guided by the availability of information concerning the
start date and duration of the activity. Each potential cost component is examined over the time
period that is appropriate for that specific activity or investment. Some of these costs are incurred
one time only, while others are recurring. These costs are presented both as net present values
and annualized costs, using three and seven percent discount rates.

20

21
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Throughout the remainder of the document, the terms “HUC” and “watershed” are used interchangeably.

For the Coastal-Puget Sound population of bull trout, the Service has excluded from CHD lands managed under

four HCPs, and proposed for exclusion lands of the Quinault Indian Reservation and lands covered by the
Forest and Fish Report of 1999. Department of Defense lands at the Naval Radio Station Jim Creek were not
included in the bull trout CHD as per the Sikes Act Improvement Act of 1997.

The economic analysis considers all geographic regions considered in the Proposed Rule designating critical
habitat for bull trout, regardless of land status. Economic effects are presented for areas proposed for CHD,
proposed for exclusion, and excluded from CHD.
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1.2.1 SECTIONS OF THE ACT RELEVANT TO ECONOMIC ANALYSIS

The analysis begins by estimating retrospective costs incurred from the time that the three bull trout
populations were first proposed for listing in 1998 through the final designation of critical habitat in 2005.
It focuses on activities that are influenced by the Service through sections 4, 7, 9, and 10 of the Act. It
then looks at activities likely to occur post-designation, and quantifies the effects that sections 4, 7, 9, and
10 of the Act may have on those activities.

Section 4 of the Act focuses on the listing and recovery of endangered and threatened species, as well as
CHD. In this section, the Secretary is required to designate species as endangered or threatened “solely
on the basis of the best scientific and commercial data available.”?2 Under section 4(d), the Service may
write regulations to provide for the conservation of threatened species. The implementation of these
regulations may have economic impacts on resource managers, landowners, and other relevant parties.
There is a special rule in place for the bull trout, the principal effect of which is to allow take in
accordance with State, National Park Service (NPS), and Native American tribal permitted fishing
activities.2> The Service has also proposed an additional special rule under Section 4(d) that would
exempt certain habitat restoration activities and other land and water management activities from take
prohibitions when specific criteria are met. These activities could involve some level of impact, but
would fall within an overall framework contributing to the conservation of bull trout.24

The protections afforded to threatened and endangered species and their designated critical habitat are
described in sections 7, 9, and 10 of the Act. The economic effects of these protections are considered in
this analysis:

e Section 7 of the Act requires Federal agencies to consult with the Service to ensure that any
action they authorize, fund, or carry out will not likely jeopardize the continued existence of any
endangered or threatened species or result in the destruction or adverse modification of the
species’ designated critical habitat. The administrative costs of these consultations, along with

22 16U.S.C. § 1533.

23 U.S. Fish and Wildlife, November 1, 1999, “Determination of Threatened Status for Bull Trout in the
Coterminous United States, Final Rule,” Federal Register, Vol. 64, No. 210, pp. 58929-58930. It should be
noted that the 4(d) rule for the Jarbidge River population is no longer valid, having expired after two years
when Idaho and Nevada did not complete a new bull trout management plan (personal communication with
Service Biologist, Nevada Fish and Wildlife Office, Reno, Nevada, July 30, 2004).

24 U.S. Fish and Wildlife, November 1, 1999, “Notice of Intent to Prepare a Proposed Special Rule Pursuant to

Section 4(d) of the Endangered Species Act for Bull Trout,” Federal Register, Vol. 64, No. 210, pp. 58934-
58936.
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the costs of project modifications resulting from these consultations, represent compliance costs
associated with the listing of the species and the designation of critical habitat.2>

e Section 9 defines the actions that are prohibited by the Act, and in particular, prohibits the “take”
of endangered wildlife. The term “take” means to “harass, harm, pursue, ... or collect, or to
attempt to engage in any such conduct.”?¢ Such act may include “significant habitat modification
or degradation where it actually kills or injures wildlife by significantly impairing essential
behavioral patterns, including breeding, feeding, or sheltering.”?’” The economic impacts
associated with this section manifest themselves in sections 7 and 10, though these impacts do not
directly flow from or depend on the designation of critical habitat.

e Under section 10(a)(1)(B) of the Act, an entity (e.g., a landowner or local government) may
develop a Habitat Conservation Plan (HCP) for a species in order to meet the conditions for
issuance of an incidental take permit in connection with the development and management of a
property.28 The requirements posed by the HCP may have economic impacts associated with the
goal of ensuring that the effects of incidental take are adequately minimized and mitigated. The
designation of critical habitat does not require completion of an HCP; however, the designation
may influence conservation measures provided under HCPs. In the case of the bull trout, areas
covered by four HCPs in the Coastal-Puget Sound region have been excluded from the CHD (see
Section 3.2.2.2). In addition, two existing HCPs include coverage for the bull trout and fall
within the boundaries for the economic analysis, and four additional HCPs currently under
development also include bull trout related conservation activities (see Section 3.2.2.2).
However, approximately half of land proposed for designation for the bull trout is Federally
owned, and Federal agencies do not develop HCPs, but instead obtain permission for incidental
take through the section 7 consultation process.

25 The Service notes, however, that a recent Ninth Circuit judicial opinion, Gifford Pinchot Task Force v. United

States Fish and Wildlife Service, has invalidated the Service’s regulation defining destruction or adverse
modification of critical habitat. The Service is currently reviewing the decision to determine what effect it (and
to a limited extent Center for Biological Diversity v. Bureau of Land Management (Case No. C-03-2509-SI,
N.D. Cal.)) may have on the outcome of consultations pursuant to section 7 of the Act.

26 16 U.S.C. § 1532.
27 U.S. Fish and Wildlife Service, February 2004, “ESA Basics,” http://endangered.fws.gov/pubs/esa_basics.pdf.

28 U.S. Fish and Wildlife Service, “Endangered Species and Habitat Conservation Planning,” http://endangered.

fws.gov/hep/, accessed August 6, 2002.
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1.2.2 OTHER RELEVANT PROTECTION EFFORTS

The protection of listed species and habitat is not limited to the Act. Other Federal agencies, as well as
State and local governments, may also seek to protect the natural resources under their jurisdiction.?? In
addition, under certain circumstances, the CHD may provide new information to a community about the
sensitive ecological nature of a geographic region, potentially triggering additional economic impacts
under other State or local laws.

1.2.3 ADDITIONAL ANALYTIC CONSIDERATIONS

Previous economic impact analyses prepared to support critical habitat decisions have considered other
types of economic impacts related to conservation activities associated with CHD, including time delay,
regulatory uncertainty, and stigma impacts. This analysis considers these types of economic impacts and
has determined that the proposed CHD for the bull trout is unlikely to have economic impacts of this
nature.

124 BENEFITS

Under Executive Order 12866, OMB directs Federal agencies to provide an assessment of both the social
costs and benefits of proposed regulatory actions.30 OMB’s Circular A-4 distinguishes two types of
economic benefits: direct benefits and ancillary benefits. Ancillary benefits are defined as favorable
impacts of a rulemaking that are typically unrelated, or secondary, to the statutory purpose of the
rulemaking.3!

In the context of CHD, the primary purpose of the rulemaking (i.e., the direct benefit) is the potential to
enhance conservation of the species. The published economics literature has documented that social
welfare benefits can result from the conservation and recovery of endangered and threatened species. In
its guidance for implementing Executive Order 12866, OMB acknowledges that it may not be feasible to
monetize, or even quantify, the benefits of environmental regulations due to either an absence of
defensible, relevant studies or a lack of resources on the implementing agency’s part to conduct new
research.32  Rather than rely on economic measures, the Service believes that the direct benefits of the

29 For example, the Sikes Act Improvement Act (Sikes Act) of 1997 requires Department of Defense (DOD)
military installations to develop Integrated Natural Resources Management Plans (INRMPs) that provide for
the conservation, protection, and management of wildlife resources (16 U.S.C. 670a - 6700). These plans must
integrate natural resource management with the other activities, such as training exercises, taking place at the
facility.

30 Executive Order 12866, September 30,1993, “Regulatory Planning and Review.”

31 US. Office of Management and Budget, “Circular A-4,” September 17, 2003, available at
http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf.

32 Tbid.
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proposed rule are best expressed in biological terms that can be weighed against the expected cost
impacts of the rulemaking.

CHD may also generate ancillary benefits. Critical habitat aids in the conservation of species specifically
by protecting the primary constituent elements on which the species depends. To this end, critical habitat
designation can result in maintenance of particular environmental conditions that may generate other
social benefits aside from the preservation of the species. That is, management actions undertaken to
conserve a species or habitat may have coincident, positive social welfare implications, such as increased
recreational opportunities in a region. While they are not the primary purpose of critical habitat, these
ancillary benefits may result in gains in employment, output, or income that may offset the direct,
negative impacts to a region’s economy resulting from actions to conserve a species or its habitat.

It is often difficult to evaluate the ancillary benefits of CHD. To the extent that the ancillary benefits of
the rulemaking may be captured by the market though an identifiable shift in resource allocation, they are
factored into the overall economic impact assessment in this report. For example, if decreased off-road
vehicle use to improve species habitat leads to an increase in opportunities for wildlife viewing or hiking
within the region, the local economy may experience an associated measurable, positive impact. Where
data are available, this analysis attempts to capture the net economic impact (i.e., the increased regulatory
burden less any discernable offsetting market gains), of species conservation efforts imposed on regulated
entities and the regional economy.

1.2.4.1 The Potential for Amenity Values

When riparian areas are designated as critical habitat for a species, they may generate amenity values to
adjacent property owners and residents. These amenity values are derived from the associated
recreational opportunities, visual amenities, and other environmental and ecosystem benefits that may
arise from the CHD. The existence and magnitude of economic values for environmental amenities are
well documented in the environmental economics literature. If a CHD provides additional protection of
the area, habitat, or ecosystem from which such environmental services may flow, the existence of
positive values (negative costs) from a CHD is possible.

In the case of a CHD, owners of adjacent or nearby residential property may benefit from the
“internalization” of the environmental public goods arising from the CHD. However, the extent of the
impact on the welfare of owners of undeveloped land and developers in general is not always clear. For
example, landowners and developers would not have an incentive to provide open space or related
amenities unless they could capture some of the resulting value in the price of lots and houses. Some land
developers of larger areas have voluntarily set aside portions of the potential development as open space,
and have built in price premiums in remaining parcels to account for the advertised amenity. However, it
is expected that owners of smaller parcels would have to engage in cooperative behavior with adjacent
property owners to provide sufficient open space to provide price premiums adequate to offset the loss of
revenue from reduced numbers of developable lots.

Draft Economic Analysis Northwest Economic Associates ¢ 10



In the literature, the existence of amenity values has been demonstrated in a wide variety of settings and
these values have been quantified with a number of non-market valuation techniques. Time and resource
constraints often prohibit the performance of original, site-specific research to measure amenity values.
Instead, potential amenity values are often quantified via the “benefits transfer” approach. This approach
essentially borrows (transfers) estimates of value for the same non-marketed commodity (e.g., open
space) from extant studies and applies them to a new site or setting. The conditions under which such
procedures are valid are well discussed in the literature. The OMB also provides guidance for an
appropriate use of benefits transfer methods, including criteria for their use.33 In general, however, the
closer the two sites are in terms of key physical and economic factors, the more likely it is that the
transferred value is appropriate for the new setting. In addition, the literature cautions that values be used
conservatively; i.e., that among those previous estimates judged to be appropriate, lower bound estimates
should be used for the new application or setting.

In the case of bull trout conservation measures, the available literature did not provide studies of
sufficient comparability in terms of the site characteristics or economic factors to justify assessment of
amenity values through a benefits transfer approach. As such, this analysis recognizes the potential for
the existence of amenity values within the bull trout CHD, but leaves such values unquantified.

1.2.5 ANALYTIC TIME FRAME

The analysis examines activities taking place both within and adjacent to the proposed CHD, and
considers activities that have occurred since the proposed listing (1998) and prior to designation (2005),
as well as activities anticipated to occur after designation. Estimates of post-designation effects are based
on activities that are “reasonably foreseeable,” including, but not limited to, activities that are currently
authorized, permitted, or funded, or for which proposed plans are currently available to the public. The
analysis estimates economic effects of activities from 1998 (year of the proposed rule for listing) through
2024 (20 years from the year of final CHD).3* The time frame for analysis was selected to emulate a
reasonable future period for recovery of the species.

1.3 INFORMATION SOURCES

The analysis contained in this report is based on information collected from a wide range of sources.
Service personnel provided information on past bull trout section 7 consultation project modification and
terms and conditions, as well as copies of formal bull trout consultation documents. The Service also
supplied maps delineating the proposed critical habitat by management unit, as well as maps showing the
location of major activities, including dams and reservoirs. The Service provided the output of requested

33 U.S. Office of Management and Budget, September 17, 2003, “Circular A-4,” http://www.whitehouse.gov/
omb/circulars/a004/a-4.pdf.

34 In the case of hydroelectric and non-hydroelectric projects, some capital costs are spread over 50 years. This is
discussed in Section 3.4 “Effects on Hydroelectric Projects and Other Water Storage Dams.”
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GIS analysis for information on land ownership by management unit, as well as management status for
several of the action agencies, including the USFS. Draft recovery plans produced by the Service for the
Olympic Peninsula and Puget Sound Units (both part of the Coastal-Puget Sound population), the
Jarbidge River population, and the Saint Mary-Belly River population were consulted, as well as listing
documents for the bull trout.35 The specific sources used to address the effects of bull trout conservation
activities are identified within each section. A full list of information sources is provided in the reference
section at the end of this report.

1.4 BACKGROUND OF THE BULL TROUT LISTING

The Service has listed under the Act a total of five populations of bull trout. Critical habitat was
previously proposed for two populations (the Columbia River and Klamath River), and the economic
effects of the designation were analyzed and presented in a report released in March 2004. The three
remaining populations are the subjects of this report.

The three populations of bull trout were proposed for listing by the Service under the Act as “threatened”
on June 10, 1998.3¢ The final rule was published in the November 1, 1999, edition of the Federal
Register,37 along with the intent to prepare a proposed rule under Section 4(d) of the Act, or the issuance
of regulations designed to conserve the species. Since then, the Service analyzed and proposed areas to
be designated as critical habitat. In each of the three areas encompassing the populations, the Service
developed draft recovery plans for the species. A draft recovery plan for the Saint Mary-Belly River
population was released for public comment in November 2002. The recovery plan for the Saint Mary-
Belly River population identified a range of actions that would be recommended in order to ensure
recovery of the species in the region. These included alterations to the structure and operation of dams,
impacts on the agricultural industry, and impacts on mining practices, each with potential economic
consequences. Draft recovery plans for the Coastal-Puget Sound and Jarbidge River populations have
been prepared and were released to the public in July 2004. These draft plans indicate that a potentially
large number of actions may be recommended to facilitate recovery: modifications to dams, transportation
networks, forest management practices, agricultural and grazing operations, fisheries management, and
urban and suburban development. Modifications to these activities may result in economic costs.

35 Recovery Plans are available at the Service’s website, http://pacific.fws.gov/bulltrout/jcs/index html#.

36 U.S. Fish and Wildlife Service, June 10, 1998, “Proposal to List the Coastal-Puget Sound, Jarbidge River and
St. Mary-Belly River Population Segments of Bull Trout as Threatened Species, Proposed Rule,” Federal
Register, Vol. 63, No. 111, pp. 31693-31710.

37 U.S. Fish and Wildlife, November 1, 1999, “Determination of Threatened Status for Bull Trout in the
Coterminous United States, Final Rule,” Federal Register, Vol. 64, No. 210, pp. 58910-58933.
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1.5 BACKGROUND OF THE BuULL TRoOUT CRITICAL HABITAT DESIGNATION

On January 26, 2001, the Alliance for the Wild Rockies, Inc., and Friends of the Wild Swan, Inc., filed a
lawsuit in the U.S. District Court of Oregon challenging the failure of the Service to designate critical
habitat for bull trout. Through a settlement agreement entered on January 15, 2002, the Service stipulated
that it would make critical habitat determinations for five populations of bull trout.38 For the Jarbidge
River, Coastal-Puget Sound, and Saint Mary-Belly River populations, the Service agreed to submit for
publication in the Federal Register a proposed critical habitat rule by October 1, 2003, and a final rule by
October 1, 2004. A subsequent agreement resulted in extending the date for the finalization of the
proposed rule by June 15, 2004, and completing a final rule by June 15, 2005.

The proposed critical habitat designation for the Coastal-Puget Sound population is comprised of two
units: the Olympic Peninsula River Basins Unit and the Puget Sound River Basins Unit. This includes
approximately 2,290 miles (3,685 km) of streams, 52,540 acres (21,262 ha) of lakes, and marine areas
paralleling 985 miles (1,585 km) of marine shoreline in Washington. Areas excluded from CHD include
lands covered by four existing HCPs (Map 12). Proposed for exclusion are those lands covered by the
Washington State Forest Practices Rules and Regulations (Map 11) and lands on the Quinault Indian
Reservation (Map 6). More than half of the land encompassing the critical habitat is privately owned.

Habitat for the Jarbidge River population of bull trout will be protected within a total of 131 miles (211
km) of streams as critical habitat. These streams include the Jarbidge River and many of its headwater
tributaries. These stream segments provide either foraging, migration, and overwintering (FMO) habitat,
or provide spawning and rearing habitat. More than 90 percent of the land encompassing the critical
habitat is Federally owned and managed by the U.S. Forest Service (USFS) and Bureau of Land
Management (BLM).

The Service is also proposing to designate critical habitat in 88 miles (142 km) of streams and 6,295 acres
(2,548 ha) of lakes in northwest Montana for the Saint Mary-Belly River population of bull trout. The
majority of lands encompassing critical habitat for this population are either Federally or tribally owned.
About 45 percent of the lands are located within Glacier National Park, managed by the NPS, and another
45 percent are tribal lands managed by the Blackfeet Indian Tribe.

38 Alliance for the Wild Rockies, Inc., Friends of the Wild Swan, Inc., v. Badgley et al., CV 01-127-JO (D. Ore.).
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1.6 DESCRIPTION OF THE SPECIES AND HABITAT39

Bull trout is a char native to waters of western North America. The historic range of bull trout includes
major river basins in the Pacific Northwest from about 41° north to 60° north latitude, extending south to
the McCloud River in northern California and the Jarbidge River in Nevada, and north to the headwaters
of the Yukon River in Northwest Territories, Canada. To the west, bull trout range includes Puget Sound,
various coastal rivers of British Columbia, Canada, and southeast Alaska. Bull trout are relatively
dispersed throughout tributaries of the Columbia River Basin, including its headwaters in Montana and
Canada. Bull trout also occur in the Klamath River basin of south-central Oregon. East of the
Continental Divide in Canada, the bull trout’s range includes the headwaters of the Saskatchewan River
in Alberta, and the MacKenzie River system in Alberta and British Columbia.

Bull trout were first described as Salmo spectabilis by Girard in 1856 from a specimen collected on the
lower Columbia River near The Dalles, Oregon, and subsequently described under a number of names
such as Salmo confluentus and Salvelinus malma. Bull trout and Dolly Varden (Salvelinus malma) were
previously considered a single species. However, in 1980, the American Fisheries Society formally
recognized bull trout and Dolly Varden as separate species. Although bull trout and Dolly Varden co-
occur in several northwestern Washington River drainages, there is little evidence of introgression and the
two species appear to be maintaining distinct genomes.

Bull trout exhibit both resident and migratory life history strategies through much of the current range.
Resident bull trout complete their entire life cycle in the tributary streams where they spawn and rear.
Migratory bull trout spawn in tributary streams where juvenile fish rear from one to four years before
migrating to either a lake (adfluvial), river (fluvial), or, in certain coastal areas, saltwater
(amphidromous), to mature. Resident and migratory forms may be found together, and bull trout may
produce offspring exhibiting either resident or migratory behavior.

The Jarbidge River population is located in southwest Idaho and northern Nevada, and contains the
southernmost habitat occupied by bull trout. This population is geographically segregated from other bull
trout populations in the Snake River basin by a large expanse of unsuitable habitat and several impassable
dams on the mainstem Snake River and the lower Bruneau River. Although historical distribution and
abundance data for the Jarbidge River population are limited, bull trout were likely more abundant and
widely distributed in the Bruneau and Jarbidge River basins than they are today. Currently, bull trout
occur primarily in the Jarbidge River basin in both Idaho and Nevada. The Jarbidge River population

39 Information on the bull trout and its habitat is taken from the U.S. Fish and Wildlife Service, June 25, 2004,
“Proposed Designation of Critical Habitat for the Jarbidge River, Coastal-Puget Sound, and Saint Mary-Belly
River Populations of Bull Trout, Proposed Rule,” Federal Register, Vol. 69, No. 122, pp. 35768-35857; U.S.
Fish and Wildlife Service, April 8, 1999, “Determination of Threatened Status for the Jarbidge River
Population Segment of Bull Trout, Final Rule,” Federal Register, Vol. 64, No. 67, pp. 17110-17125; and U.S.
Fish and Wildlife Service, November 1, 1999, “Determination of Threatened Status for Bull Trout in the
Coterminous United States, Final Rule,” Federal Register, Vol. 64, No. 210, pp. 58910-58933.
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includes six local populations of resident bull trout: (1) East Fork Jarbidge River (including the East Fork
headwaters, Cougar Creek, and Fall Creek), (2) West Fork Jarbidge River (including Sawmill Creek), (3)
Dave Creek, (4) Jack Creek, (5) Pine Creek, and (6) Slide Creek. Some remnant fluvial bull trout also
remain. These populations are considered to be quite low in abundance and at risk of extirpation.

The Coastal-Puget Sound population encompasses all Pacific coast drainages within the conterminous
United States north of the Columbia River in Washington, including those flowing into Puget Sound. The
Coastal-Puget Sound population is geographically segregated from other populations by the Pacific
Ocean and the crest of the Cascade Mountain Range, and is believed to contain the only amphidromous
forms of bull trout in the coterminous United States. Historical reports for this population suggest that
bull trout, especially the amphidromous form, were once more abundant and more widely distributed.
Bull trout still occur in most major watersheds within the population, but the distribution and abundance
within these watersheds often has been reduced by human-caused conditions. Bull trout are now rarely
observed in the Nisqually River and Chehalis River systems, which may have supported spawning
populations in the past. In the Puyallup River system, the amphidromous life history form currently
exists in low numbers, as does the migratory form in the South Fork Skokomish River. In the Elwha
River and parts of the Nooksack River, amphidromous bull trout are unable to access historic spawning
habitat resulting from manmade barriers.

The Saint Mary-Belly River population includes headwaters of the Saint Mary and Belly river systems in
the U.S. These two streams flow north, from high-elevation slopes along the Rocky Mountain front in
north central Montana and are tributaries of the Saskatchewan River Basin in Alberta, Canada. This
population of bull trout migrate across the international border with Canada. This population is the only
portion of the coterminous U.S. range of bull trout that is located east of the Continental Divide. The
historical distribution of bull trout within the Saint Mary-Belly River population is believed to be
relatively intact. However, abundance of bull trout in the U.S. portions of these watersheds has been
reduced, and portions of the habitat are fragmented from natural condition due to manmade structures
such as dams and diversions. It is considered likely that the mountains and transitional zones of the Saint
Mary and Belly River (the U.S. headwaters and upper reaches in Canada) were historical strongholds for
bull trout in these drainages. In the lower reaches of the Saint Mary and Belly rivers in Alberta, bull trout
may have been occasionally present, though they were not commonly distributed in these prairie streams.

Many factors have contributed to the decline of bull trout in the Jarbidge River, Coastal-Puget Sound, and
Saint Mary-Belly River areas, and continue to pose significant risks to local populations of bull trout.
Throughout their range, bull trout have been negatively impacted by isolation and habitat fragmentation
resulting from barriers to migration, such as dams and water diversions. Within the Saint Mary-Belly
River, water diversions in the U.S. and Canada are considered the primary threat to bull trout, causing
entrainment of fish, disruption of migratory corridors, dewatering of instream habitat, and alteration of
stream temperature regimes. Habitat degradation, resulting from past forest and rangeland management
practices, mining, and roads, has also contributed to the decline of bull trout. Fisheries management,
particularly fishing pressure and potential overharvest, has been identified as a factor negatively affecting
the Jarbidge River population of bull trout. Amphidromous bull trout in the Coastal-Puget Sound region
is threatened by the degradation of mainstem river foraging, migrating, and overwintering (FMO) habitat,
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and the degradation and loss of marine nearshore foraging and migration habitat. Harvest has also been
identified as a factor negatively affecting bull trout in the Olympic Peninsula Unit of the Coastal-Puget
Sound population.

The introduction and spread of non-native fish species, particularly the widespread stocking and
establishment of brook trout (Salvelinus fontinalis), is another major issue affecting bull trout. Introduced
brook trout threaten bull trout through hybridization, competition, and possibly predation. Brook trout
appear to be better adapted to degraded habitat then bull trout, and brook trout are more tolerant of high
water temperatures. Hybridization between brook trout and bull trout has been reported in Montana,
Oregon, Washington, and Idaho. In addition, brook trout mature at an earlier age and have a higher
reproductive rate than bull trout. This difference appears to favor brook trout over bull trout when they
occur together, often leading to the decline or extirpation of bull trout. Non-native lake trout also
negatively affect bull trout. In a study of 34 lakes in Montana, Alberta, and British Columbia, lake trout
caused a reduction in the distribution and abundance of migratory bull trout in mountain lakes.

Compared to other salmonids, bull trout have more specific habitat requirements that appear to influence
their distribution and abundance. Critical parameters include water temperature, cover, channel form and
stability, valley form, spawning and rearing substrates, and migratory corridors.

Bull trout are found primarily in colder streams within a river system, although fish can occur throughout
larger river systems; water temperatures above 15° Celsius (C) (59° Fahrenheit (F)) are believed to
negatively influence bull trout distribution. Preferred spawning habitat generally consists of low gradient
stream reaches often found in high gradient streams that have loose, clean gravel and water temperatures
of 5° to 9° C (41° to 48° F) in late summer and early fall. These spawning areas are often associated with
cold-water springs, groundwater infiltration, and the coldest streams of a given watershed.

All life history stages of bull trout are associated with complex forms of cover, including large woody
debris, undercut banks, boulders, and pools. Maintaining bull trout populations requires stream channel
and flow stability. Juvenile and adult bull trout frequently inhabit side channels, stream margins, and
pools with suitable cover. These areas are sensitive to activities that directly or indirectly affect stream
channel stability and alter natural flow patterns.

Bull trout are opportunistic feeders, with food habits that are primarily a function of size and life-history
strategy. Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects, macro-
zooplankton, and small fish. Adult migratory bull trout feed almost exclusively on other fish, including
various trout and salmon species.

Migratory corridors link seasonal habitats for all bull trout life history forms. The ability to migrate is
important to the persistence of local bull trout subpopulations. Migrations facilitate gene flow among
local subpopulations if individuals from different subpopulations interbreed when some return to non-
natal streams. Migratory fish may also reestablish extirpated local subpopulations.
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The Service determined the primary constituent elements of bull trout habitat from studies of their habitat
requirements, life history characteristics, and population biology, as outlined above. These primary
constituent elements are:

1. Water temperatures ranging from 2° to 15° C (36° to 59° F), with adequate thermal refugia
available for temperatures at the upper end of this range. Specific temperatures within this range
will vary depending on bull trout life history stage and form, geography, elevation, diurnal and
seasonal variation, shade, such as that provided by riparian habitat, and local groundwater
influence.

2. Complex stream channels with features such as woody debris, side channels, pools, and undercut
banks to provide a variety of depths, velocities, and instream structures.

3. Substrates of sufficient amount, size, and composition to ensure success of egg and embryo
overwinter survival, fry emergence, and young-of-the-year and juvenile survival. A minimal
amount of fine subtrate less than 0.63 cm (0.25 in) in diameter and minimal substrate
embeddedness are characteristic of these conditions.

4. A natural hydrograph, including peak, high, low, and base flows within historic ranges or, if
regulated, a hydrograph that demonstrates the ability to support bull trout populations by
minimizing daily and day-to-day fluctuations and minimizing departures from the natural cycle of
flow levels corresponding with seasonal variation.

5. Springs, seeps, groundwater sources, and subsurface water connectivity to contribute to water
quality and quantity.

6. Migratory corridors with minimal physical, biological, or water quality impediments between
spawning, rearing, overwintering, and foraging habitats, including intermittent or seasonal
barriers induced by high water temperatures or low flows.

7. An abundant food base including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish.

8. Few or no non-native predatory, interbreeding, or competitive species present.

9. Permanent water of sufficient quantity and quality such that normal reproduction, growth, and
survival are not inhabited.

The bull trout critical habitat for the Jarbidge River, Coastal-Puget Sound, and Saint Mary-Belly River
populations are designed by the Service to incorporate what is essential for their conservation. All lands
identified as essential and proposed as critical habitat contain one or more of the primary constituent
elements for bull trout.
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1.7 PROPOSED CRITICAL HABITAT DESIGNATIONS

This analysis estimates the economic effects associated with proposed critical habitat as described in the
Federal Register.*0 For additional information describing the biological habitats within the geographical
areas of the Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River populations, refer to that
publication.

1.7.1 COASTAL-PUGET SOUND (UNITS 27 AND 28)

Two units comprise the Coastal-Puget Sound population (Map 1): the Olympic Peninsula River Basins
(Unit 27) and Puget Sound River Basins (Unit 28). The Olympic Peninsula Unit is located in
northwestern Washington and includes approximately 764 miles (1,229 km) of streams, 8,318 acres
(3,366 ha) of lakes, and 419 miles (674 km) of marine shoreline proposed for designation of critical
habitat for bull trout. Adjacent land ownership percentages for the lands adjacent to the proposed critical
habitat designation in this unit are approximately 38 percent Federal, 7 percent tribal, 7 percent State, and
48 percent private. This unit extends across portions of Grays Harbor, Clallam, Mason, Pacific, and
Jefferson counties. The unit is further divided into 10 critical habitat subunits (CHSUs), which are
described in detail within the proposed CHD rule (see also Appendix C).

The Puget Sound Unit is located to the south and east of the Olympic Peninsula Unit and extends across
Whatcom, Skagit, Snohomish, King, Pierce, Thurston, and Island counties. Proposed critical habitat for
this unit includes approximately 1,526 miles (2,455 km) of streams, 44,222 acres (17,896 ha) of lakes,
and 566 miles (911 km) of marine shoreline. Adjacent land ownership percentages for this unit are
approximately 25 percent Federal, 3 percent tribal, 5 percent State, and 67 percent private. The Puget
Sound Unit is further divided into 13 CHSUs, which are also described in the proposed CHD rule (see
also Appendix C).

The total proposed critical habitat designation for the Coastal-Puget Sound population includes
approximately 2,290 miles (3,685 km) of streams, 52,540 acres (21,262 ha) of lakes, and 985 miles (1,585
km) of marine shoreline in Washington. Land ownership percentages for lands adjacent to the proposed
critical habitat for the Coastal-Puget Sound population are approximately 32 percent Federal, 5 percent
tribal, 7 percent State, and 57 percent private.

As described in more detail in Section 2.2, this analysis relies on fifth-field HUC watersheds to identify
economic activities associated with bull trout conservation measures (Map 2).

40 U.S. Fish and Wildlife Service, June 25, 2004, “Proposed Designation of Critical Habitat for the Jarbidge
River, Coastal-Puget Sound, and Saint Mary-Belly River Populations of Bull Trout, Proposed Rule,” Federal
Register, Vol. 69, No. 122, pp. 35768-35857.
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1.7.2 JARBIDGE RIVER (UNIT 26)

The Jarbidge River Unit encompasses the Jarbidge and Bruneau River basins, which drain into the Snake
River within C.J. Strike Reservoir upstream of Grand View, Idaho. The Jarbidge River Unit is located
within Owyhee County in southwestern Idaho and Elko County in northeastern Nevada. The proposed
critical habitat designation includes a total of approximately 131 miles (211 km) of streams in Idaho and
Nevada. For the approximately 93 miles (150 km) of streams located in Nevada, the approximate land
ownership percentages of adjacent lands are 92 percent Federal and 8 percent private. Adjacent land
ownership percentages for the approximately 38 miles (62 km) of streams in Idaho are 93 percent Federal,
2 percent private, and 6 percent State. The Jarbidge River Unit consists of only one CHSU (Map 3).

1.7.3 SAINT MARY—BELLY RIVER (UNIT 29)

The Saint Mary-Belly River Unit is located in northwest Montana and comprised of two CHSUs, the
Saint Mary River CHSU and the Belly River CHSU (Map 4). The proposed critical habitat designation
for the Saint Mary-Belly River population includes approximately 88 miles (142 km) of streams and
6,295 acres (2,548 ha) of lakes in Montana. Land ownership percentages for the lands adjacent to
proposed critical habitat are approximately 45 percent Federal (Glacier National Park), 45 percent tribal
(Blackfeet Indian Tribe), and 10 percent private. The unit and all proposed critical habitat areas are
located entirely within Glacier County, Montana.

1.7.4 A NOTE ABOUT CRITICAL HABITAT AND EFFECTS

The Service has identified proposed critical habitat as particular stream reaches in all three areas, lakes in
all but the Jarbidge area, and nearshore marine areas in Washington. While most of the activities that
may affect bull trout will likewise take place within these waterways, it is nevertheless possible that
activities adjacent to or even some distance from the waterway could have an impact on bull trout or its
habitat. In particular, activities such as timber harvesting or road construction could result in erosion and
eventual depositing of sediment downstream.

In order to account for and include these activities in the economic analysis, while also providing
sufficient detail on the area of impacts, a system of measure involving small watersheds was devised. The
smallest geographic unit of analysis in proposed critical habitat units is the fifth-field Hydrologic Unit
Code (HUC), which correspond to watersheds as defined by the USGS. This level of spatial resolution
has been used in previous economic analyses of CHDs for other listed aquatic species.

The Service has investigated and is excluding from CHD those lands managed according to four existing
HCPs: Washington Department of Natural Resources (WDNR), City of Seattle Cedar River Watershed,
Tacoma Water, and Simpson Timber Company (Map 12). In addition, the Service has proposed to
exclude from CHD lands of the Quinault Indian Reservation (Map 6), as well as lands covered by the
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Forest and Fish Report of 1999 (Map 11). These two categories of effects (“excluded” and “proposed for
exclusion”) will be identified separately from the proposed CHD.4!

1.8 ORGANIZATION OF THE REPORT

The remainder of this report is divided into four sections. The next section describes the framework for
analyzing the economic impacts associated with the designation of critical habitat for the bull trout in the
three populations. This includes a description of the general analytic approach to estimating economic
effects, operating definitions of retrospective and prospective effects, general categories of economic
effects, and assumptions such as time frame of analysis and discount rate.

Each of the three populations — Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River —
examined in this report are presented in separate sections. All follow the same general outline. A profile
of the region is followed by a discussion of the regulatory environment, and then the different categories
of economic effects are examined. The categories of economic effects are organized by affected activity:
for example, residential and commercial development, agriculture, and forest management. The specific
categories addressed vary by population. The sections conclude with a summary of the findings and
discussion of the results for the particular population of bull trout.

A number of appendices are included with this report. Appendix A addresses the economic effects of the
proposed CHD on small entities and the nation’s energy supply. Appendix B includes a presentation of
the analytic framework for determining effects on residential and commercial development. Appendix C
includes detailed estimates of the economic effects for the Coastal-Puget Sound population, and also
provides the link between the proposed CHSUs and the fifth-field HUC watersheds used for economic
analysis. Appendix D contains similar information for the Jarbidge River population. Appendix E
includes a list of the acronyms used in the report. A Map Attachment is also provided and contains all
maps referenced in the text of the report.

1.8.1 CATEGORIES OF COSTS DELINEATED

Subsections that address specific categories of economic efficiency effects are organized in this report by
the types of costs that are incurred. These types include:

e Section 7 Consultation Costs: These are costs incurred by Federal action agencies, the Service,
and non-Federal agencies or private parties in consultation, and preparation of biological
assessments and biological opinions. Consultation costs for agencies include both retrospective
and prospective costs.

41 Note that the Service identified proposed CHD as “stream reaches,” but identified “proposed for exclusion” and
“excluded” areas as specific land areas. For the purpose of this analysis, we refer to them as lands.
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e Non-Section 7 Project Modification Costs: These are costs incurred by private entities associated
with project modifications that are necessary to avoid incidental take of listed species. Both
retrospective and prospective costs are addressed.

o Retrospective Costs: These are costs incurred by private or public entities (in addition to project
modification costs) between the time of the bull trout listing and the CHD, and include the
economic effects on private entities caused by restrictions to behavior or actions. Retrospective
impacts include costs associated with implementing fish-related conservation activities between
1998 and 2004, even if the impetus for those activities was a Federal, State, or local regulation
prior to 1998.

e Prospective or Forecasted Costs: These costs include future or anticipated economic effects on
private or public entities (in addition to project modification costs) that would result from the
listing or conservation activities associated with bull trout.

These types of economic effects are discussed in detail in Section 2.3. In addition to these efficiency

effects, distributional effects and secondary impacts may also be associated with the costs identified
above, particularly where there are costs borne by private sector. These are also discussed in Section 2.3.
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2.0
FRAMEWORK FOR ECONOMIC ANALYSIS

This section describes the framework used in measuring the economic impacts associated with
conservation actions to protect the Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River
populations of bull trout.#? This section first describes the general concepts that underlie the estimation of
economic costs of a CHD, as well as the costs associated with protective activities resulting from the
species’ listing or Federal, State, and local laws that aid habitat conservation in the areas designated.
These concepts include efficiency and distributional effects, as well as retrospective and prospective
effects. Methods used to evaluate each of the different general categories of economic effects, such as
efficiency effects on Federal or private entities, as well as distributional effects, are then described. The
time frame and discount rate used in the analysis are also described, as well as general caveats and
assumptions that apply to all categories of costs examined.

2.1 GEOGRAPHIC UNITS OF DESIGNATION AND ECONOMIC ANALYSIS

The Service proposed critical habitat in the form of specific stream reaches, which can be measured in
terms of stream miles. The Service also identified accompanying geographic areas, which generally
follow watershed boundaries, that encompass these stream reaches and refers to them as units (four in
total) and CHSUs (26 in total). Map 1 highlights the two units and 23 CHSUs included in the Coastal-
Puget Sound population. Maps 3 and 4 delineate similar boundaries for the Jarbidge River (one unit and
one CHSU) and Saint Mary-Belly River (one unit and two CHSUs) populations.

For the purpose of economic analysis of proposed critical habitat, this report identifies economic activities
and estimated effects on a more refined watershed scale. Map 2 identifies the specific boundaries for the
economic analysis, which follows fifth-field HUC watersheds (i.e., smaller watersheds than those
identified in the CHSU). For a given CHSU, this analysis is able to identify specific economic activities
and effects within individual watersheds found within a CHSU.#3 This approach provides the Service
with additional detailed information to support their decision-making process under section 4(b)(2).

42 Much of the general framework discussion represents guidance from the Service and incorporates language
employed in prior analyses of critical habitat designation.

43 In most cases, the watershed boundaries represented by fifth-field HUCs follow the same outer boundaries as

the CHSUs. In a few rare cases, the boundaries do not overlap precisely, but costs are apportioned based on a
reasonable set of assumptions (see Appendices C and D for specific information on apportioning fifth-field
HUC impacts to CHSUs).
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2.2 RETROSPECTIVE AND PROSPECTIVE EFFECTS

The economic analysis includes both retrospective and prospective effects. Retrospective effects include
those costs that have accrued since the time the bull trout was listed as threatened but prior to designation
of critical habitat. This retrospective analysis begins with the June 10, 1998, proposed rule listing the bull
trout as threatened because this represents the first year in which economic impacts associated with
section 7 consultations were initiated.4* The retrospective period includes all of 2004 (i.e., a total of 6.5
years). Retrospective impacts include costs associated with implementing fish-related conservation
activities between 1998 and 2004, even if the impetus for those activities was a Federal, State, or local
regulation prior to 1998. Prospective impacts include likely future costs associated with bull trout
conservation activities occurring between 2005 and 2024.45

As noted earlier, the geographic scope of the analysis for all three areas is the fifth-field HUC, or
watershed. The purpose of a HUC level analysis is to provide the means for comparing relative
prospective costs among designated streams within the context of its watershed. Retrospective costs are
estimated and compiled for the entire area in aggregate, not by HUC. There are several reasons for using
this approach. First, section 7 consultations have occurred within the range of the bull trout population in
areas outside of the proposed critical habitat. By definition, HUCs outside of the CHD would not have
prospective costs. To represent the Coastal-Puget Sound region for the purpose of the retrospective
analysis, this analysis uses the boundaries of the 24 inclusive WRIA watersheds, which are generally
equivalent to fourth-field HUCs. Second, conservation measures promulgated by Habitat Conservation
Plans (see Section 3.2.2.2) were initiated as a result of the listing, but some costs occur within the
geographic scope of the HCP that are excluded from proposed critical habitat. Although excluded from
critical habitat, their bull trout-related effects will continue into the future on these non-CHD lands. In
this analysis, these effects will be included as retrospective costs.46

The analysis of prospective costs focuses on economic activities occurring within fifth-field HUCs that
contain stream reaches included in the proposed CHD (see Maps Attachments 2, 3, and 4 in the Map
Attachment). This approach is based on the assumption that future section 7 consultations will occur only
in HUC watersheds that are proposed as critical habitat, and will not occur in watersheds that do not
support a designated stream reach. To the extent that future bull trout consultations occur in watersheds
excluded from CHD, economic costs may be understated.

44 The Service database that tracks bull trout consultations contains entries starting in early 1998.

45 In the case of hydroelectric and non-hydroelectric projects, some capital costs are spread over 50 years. This is

discussed in Section 3.4 “Effects on Hydroelectric Projects and Other Water Storage Dams.”

46 This approach to retrospective costs varies slightly by activity. For example, historic data on USACE-
permitted activities such as dredging are available regarding the location of the activity. In these cases, costs
are estimated for the watershed (i.e., HUC) where that consultation occurred. In other cases, the geographic
boundaries for the retrospective analysis are more relevant, such as Federal lands management and forestland
conservation activities where costs are apportioned on a per acre basis.
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2.21 NEARSHORE MARINE HABITAT HUCS

Within the Coastal-Puget Sound population, there are 83 HUCs containing proposed critical habitat, and
20 of these include only the marine shoreline (“Nearshore Marine Habitat HUCs”). These HUCs are
located in Puget Sound, along the western boundary of Hood Canal, along the northern coastline of the
Olympic Peninsula adjacent to the Strait of Juan de Fuca, and on the coast of the Pacific Ocean. These
HUCs are delineated in Map 5 of the Map Attachment. The treatment of prospective economic effects
within these “nearshore marine habitat HUCs” is different from that of the HUCs containing designated
stream reaches. Only costs associated with activities that are likely to affect the shoreline and marine
areas, such as coastal development or dredging, are included in the analysis of prospective costs.
Specifically, the analysis includes the following within the “nearshore marine habitat HUCs:”

e All USACE-permitted activities related to dredging and utilities and 50 percent of the estimated
costs associated with instream activities. Due to limited information on the distribution of
instream activities across marine and freshwater environments, the analysis assumes that half of
them occur in the marine habitat environment;

e 25 percent of the residential and commercial development effects estimated in Section 3.3. This
is based on two assumptions: (1) due to limited information on the distribution of developable
acres within a particular “nearshore marine habitat HUC,” the analysis assumes 50 percent of
developments will be burdened by stormwater associated costs; and (2) due to uncertainty about
the application of flow control requirements (and associated costs), this analysis assumes 50
percent of the stormwater costs are applied to the developable acres. Together, these assumptions
result in a 75 percent reduction in the otherwise estimated residential and commercial
development effects.

Inland activities, such as changes in forest management practices or road improvement projects, are not
likely to result in costs that are attributable to the bull trout CHD, and therefore are not included in
“nearshore marine habitat HUCs.”

2.3 GENERAL CATEGORIES OF ECONOMIC EFFECTS

2.3.1 FEDERAL

Federal agencies incur costs that are directly attributable to compliance with the Act. As noted above, the
Service is charged with enforcement, administration, consultation, and monitoring; these costs are
predominantly programmatic, and some may be discernable as attributable to the bull trout listing.
However, action agencies—those responsible for authorizing or carrying out projects or activities that
could have an impact on an endangered species or its habitat—also incur costs through consultations,
environmental studies, or necessary project modifications that can be directly or indirectly attributable to
the bull trout conservation activities.
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2.3.1.1 Section 7 Consultations, Technical Assistance, and Project Modifications

All Federal agencies are required by the Act to ensure the activities they authorize, fund, or carry out do
not jeopardize a listed species or adversely modify or destroy designated critical habitat. Consultations
may be formal or informal, but in either case the action agency incurs costs to interact with the Service.
Costs include preparing Biological Assessments, meeting with Service staff to discuss project details, and
implementing project modifications to avoid, minimize, or offset impacts to listed species. Federal
agencies may also incur costs for monitoring habitat conditions.

Administrative costs of consultations, along with the costs of project modifications resulting from these
consultations, represent compliance costs associated with the listing of the species and CHD. In this
report, the number of consultations with the Service are identified and presented by action agency. The
costs associated with compliance and project modifications are addressed, and administrative costs are
included.

2.3.2 PRIVATE

The CHD for bull trout or any other endangered species has the potential to impose costs on private
individuals or groups of individuals if there is a connection or nexus between private activities and
Federal actions. For example, if a Federal permit is required before developers can begin construction or
if there is Federal funding for a private activity, then it is possible that the provisions of the Act, including
CHD, may potentially restrict private actions if the action results in a section 7 consultation.

This section identifies and briefly discusses some of the categories of economic activity that may occur in
or near the proposed critical habitat areas. These categories include commercial and residential
development, forestry, grazing, irrigation, recreation, mining, and others.

2.3.21 Framework for Residential and Commercial Development Effects

When critical habitat areas are designated in a region, developers may face the following three types of
restrictions and costs: 1) development may be prohibited in riparian areas and near lakes, which will
impose costs to developers and landowners; 2) development may be allowed in the designated areas, but
developers in these areas are required to take additional on-site action to reduce sedimentation, protect
forest cover, and manage stormwater; and/or 3) development may be allowed in the designated areas, but
appropriate mitigation activities must be taken. The mitigation activities can be on-site or off-site. Thus,
the impact of bull trout conservation activities on residential and commercial development may include
the following components:

e Cost of development restrictions (e.g., prohibit development in riparian areas or near lakes and
thus reduce the supply of developable land);
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e Cost of project modifications and improvements (e.g., additional requirements for sedimentation
reduction or stormwater management may be required); and

e Cost of mitigation activities for development (e.g., habitat restoration, land set-aside, and off-site
conservation).

In this analysis, the costs to residential and commercial development arising from bull trout conservation
activities for the Coastal-Puget Sound population are estimated based on the assumption that development
is allowed in the designated areas if appropriate stormwater management requirements are implemented,;
i.e., no land is removed from potential development as a result of development restrictions. This
assumption is based on the historical consultation record, which indicates (1) very few section 7
consultations regarding development have occurred;*” (2) those that have occurred generally resulted in
the recommendation to follow the Washington Department of Ecology’s (WDOE) Stormwater
Management Manual to mitigate water quantity and quality impacts; and (3) those that have occurred do
not specifically cite land set asides or other off-site habitat restoration actions as recommended
conservation measures to protect bull trout.

The stormwater management manual was updated in 2001 in part as a result of species listings under the
Act. The update includes changes in threshold levels for selection of Best Management Practices,
increased flow control requirements, and a requirement for enhanced treatment of discharges. Thus, of
the three cost components, only the second one is relevant for this analysis. The methods for calculating
this component are discussed below. The methods for calculation of all three components of cost are
discussed in Appendix B.

In 2005, WDOE plans to finalize updates to the stormwater management manual. Although revisions are
still underway at the time of this analysis, it appears that the following changes represent the most
significant revisions related to residential and commercial development that are likely to occur:48

e Proposing to exclude from flow control requirements discharges to certain listed water bodies in
Western Washington.*? That is, flow control requirements on development sites for which the
natural discharge location would result in flow entering the listed water bodies, would be
exempted (though treatment and other controls would remain).

47 Consultations on development and construction resulting from a Federal nexus generally result when Federal
funding is provided for a project through HUD or the BIA. In other cases, a section 7 consultation may result if
a residential or commercial development requires a USACE section 404 permit under the CWA.

48 Personal communication with Ed O’Brien, Washington Department of Ecology, February 1, 2005. Information

regarding proposed Stormwater Management Manual revisions is also available at http://www.ecy.wa.gov/
programs/wq/stormwater/ W W %20Stormwater%20Manual/Manual update changes.htm.

49 The list of waterbodies was developed based on criteria regarding the size of the watershed and its ability to
absorb additional stormwater runoff. The Washington State list is available at http://www.wsdot.wa.gov/
environment/wqec/docs/TC_PostPub HRM_Table2.5 120604.pdf.
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e Proposing to revise the existing flow control baseline “forested landscape” to allow potential
developers to meet a baseline condition that varies by site characteristics. That is, for a
development project proposed on a site with 50 percent impervious surface layer, the developer
would now be required to return the site to a condition similar to 50 percent impervious surface
layer.

In general, these revisions tend to reduce the requirements for stormwater mitigation measures, leading to
potential cost savings for developers. In particular, the proposed list of exempted water bodies includes a
number of major rivers included as part of the proposed bull trout critical habitat including, but not
limited to, the Nooksack, Skagit, Stillaguamish, Snohomish, Skykomish, Puyallup, Nisqually, Quinault,
Queets, Hoh, and Dungeness rivers.

However, this analysis assumes that these revised requirements will not significantly change the
conservation measures requested by the Service and therefore are unlikely to affect our cost estimates
based on the incremental costs associated with the 2001 Stormwater Management Manual. This
assumption is based on comment provided by the Service (and NOAA Fisheries) to WDOE in December
2004 in which the Service expressed their concern over the impact of these revisions on listed fish and
wildlife species. In their comments, both agencies recommended that WDOE pursue additional studies
and consider the application of low impact development strategies before adopting these revisions.? In
addition, Service biologists indicate that in future consultations, they are likely to request adherence to the
2001 stormwater management requirements in order to ensure protection of bull trout.5!

Cost of Project Modifications and Improvements

The net present value approach is used to measure the cost of project modifications and improvements
associated with designation of critical habitat. This approach allows us to estimate the cost by different
types of development (commercial, residential, or mixed development) and by region (e.g., a particular
HUC). The framework requires several pieces of information, including: a) projected acres of each type
of development in each HUC within the area designated for critical habitat, b) percent of development
actually “burdened” by the requirements, and ¢) per-acre costs of project modification for the “burdened”
development. With these data, the prospective cost of critical habitat designation for commercial and
residential development during a given time period (e.g., from 2005 to 2025) can be estimated by the
following formula, where total cost (TC) is measured in 2004 dollars:

2025 1 A;S:C:

) TC= ) Y i

22005 (1+ r)t—ZOOS

50 Berg, Ken S., and Steven W. Landino, December 23, 2004, Joint Letter from U.S. Fish and Wildlife Service
and NOAA Fisheries to Ed O’Brien, Washington Department of Ecology.

51 Personal communication with Service Biologist, Western Washington Fish and Wildlife Office, Lacey,

Washington, February 2, 2005.

Draft Economic Analysis Northwest Economic Associates e 27



i= types of development (low-density residential, high-density residential, 1-acre
commercial, 10-acre commercial, mixed development, etc.)

‘Aii = projected acres of type i development in year ¢
S, - percent of type-i development actually burdened
Czi = per-acre or per unit project modification cost

r = discount rate

Likewise, the retrospective cost of habitat designation for commercial and residential development during
a given time period (e.g., from 1998 to 2004) can be estimated by the following formula, where the
retrospective cost is also measured in 2004 dollars:

2004 1

() TC = Z Z[A;S;Czl (1+7) 2%

t=1998 i=l1

Project Delays and Requlatory Uncertainty

In addition to direct costs of consultation and project modification associated with bull trout conservation
activities, the analysis considers potential indirect impacts, such as may result from project delays. Both
public and private entities may experience incremental time delays for projects and other activities due to
requirements associated with the section 7 consultation process and/or compliance with other laws
associated with the designation. The need to conduct a section 7 consultation will not necessarily delay a
project, as often the consultation may be coordinated with the existing regulatory approval process.
However, depending on the schedule of the consultation, a project may experience additional delays,
resulting in an unanticipated extension in the time needed to fully realize returns from the planned
activity. Delays of this nature were considered in the development of this analysis and it was determined
that they may result in an impact that is not likely to materially change the quantitative results of this
analysis.

Stigma Effects

Stigma refers to the change in economic value of a particular project or activity due to negative (or
positive) perceptions of the role critical habitat will play in developing, implementing, or conducting that
policy. For example, “stigma effects” include changes to private property values associated with public
attitudes about the limits and costs of implementing a project in critical habitat. Stigma effects are a form
of uncertainty that relate more to perceived fluctuations rather than observation, when there is limited
information on actual outcomes. However, there is a void of peer-reviewed literature that has
successfully identified or attempted to quantify empirical estimates of stigma effects. As such, while this
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analysis recognizes the potential for a small portion of developable land is subject to a short-term stigma
effect because of uncertain regulatory requirements, no attempt is made to estimate its magnitude.

23.2.2 Framework for Effects on Forest Management Practices

Both past and current forest practices are listed as a concern for bull trout recovery in the recovery plans
for the Olympic Peninsula and Puget Sound units that make up the Coastal-Puget Sound population.
Timber harvest and associated road building have resulted in degraded water quality and flows in some
watersheds. To assess the impacts associated with forest management practices, including timber harvest
and road building and decommissioning, this report considers the economic impacts associated with fish-
related conservation activities and, where possible, quantifies the retrospective impact (since 1998) and
the future impact through 2024. Fish-related conservation activities that are implemented on Federal
lands are identified through a review of past section 7 consultations with the USFS, including
consideration of the Northwest Forest Plan. Similar fish-related conservation activities on private land
are identified through the review of recent revisions to the Washington State Forest Practice Rules
(FPR)—primarily driven by the Forest and Fish Report of 1999. The assessment of private land includes
both HCP and non-HCP timber lands.5? For the purposes of this analysis, fish-related conservation
activities include actions taken primarily to benefit fish species (e.g., protection of riparian zones, road
repair and reconstruction designed to reduce sedimentation, etc.) and, in general, does not include actions
or project modifications designed specifically for upland species (e.g., preservation of old growth timber
stands for the spotted owl). Inevitably, fish-related conversation activities provide benefits to species
other than bull trout.

To quantify economic effects on Federal land, this analysis considers the cost of implementing measures
associated with timber sales on Federal land. To quantify effects on private land, previous economic
analysis of the recently revised FPR that considers the opportunity costs associated with foregone timber
sales were reviewed. For both Federal and private land, this analysis develops per acre costs associated
with compliance and applies that cost to the number of acres within each HUC.

2.3.2.3 Framework for Effects on Agriculture

Impacts to irrigated agriculture may occur in the Coastal-Puget Sound and Saint Mary-Belly River critical
habitat areas. Irrigated agriculture in the Coastal-Puget Sound bull trout critical habitat area overlaps with
previously proposed critical habitat for salmon and steelhead and it is not expected that bull trout will
impose significant additional costs to this sector.’® For example, modifications to irrigation diversions

52 As discussed in more detail in Section 3.2.2.2, this analysis estimates the economic impact of timber harvest-
related conservation measures identified in HCPs, but does not include the cost of HCP development as an
economic impact attributable to the protection of bull trout.

53 NOAA Fisheries is responsible for critical habitat designation for threatened and endangered anadromous fish

species. An April 30, 2002, court order vacated the CHD for 19 “evolutionarily significant units” (ESUs),
including two ESUs overlapping with bull trout proposed CHD in the Coastal-Puget Sound.
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from the Dungeness River and instream flow water purchases are currently in various stages of
development in order to address salmon and steelhead concerns. Nevertheless, these activities provide
benefit to bull trout species. Therefore, this analysis examines impacts to agriculture where there is a
Federal nexus (e.g., a USBR project) wherever it may occur in the critical habitat and attribute the costs
accordingly. Agricultural costs are obtained from both recent site-specific studies conducted by NEA and
its subcontractors as well as more general analyses found in the water valuation literature.

For the Saint Mary-Belly River population, it is possible that conservation efforts for bull trout will
require capital modifications and impose operational changes on the major diversion and inter-basin
transfer from the Saint Mary River supplying the USBR Milk River Project. Capital project requirements
and changes in water supply to the irrigation project are determined through conversations with USBR
staff. An agricultural production model and input-output analysis are used to estimate the economic
impacts of these changes. The economic impacts of water right purchases for instream flow augmentation
are also assessed where it is evident that such actions have been or will be undertaken for protection of
bull trout.

It should also be noted that a water rights compact in the Milk River basin has been negotiated and it is
anticipated that the compact will be presented to Congress for approval in the near future. This compact
may result in changes in both timing and quantity of water diverted from the Saint Mary River. As a
consequence, the analysis of bull trout conservation efforts assumes that the compact is in effect.

2324 Framework for Effects on Livestock Grazing

The bull trout conservation activities in the Jarbidge River population may impact livestock grazing
activities in the region by restricting grazing on land adjacent to riparian areas. The restricted area and
associated productivity are identified through interviews with BLM and USFS staff and measured using
GIS coverages. The economic importance of restricted areas is estimated by describing the current
grazing use in the affected areas and estimated contributions to livestock returns. If there is a reduction in
animal unit months (AUMs) due to bull trout conservation activities, this is estimated and compared to
the use prior to the designation. The potential economic impacts are estimated using the additional costs
incurred by livestock producers in securing alternative feed sources to mitigate for the reduced AUMs of
grazing. In addition, increased management costs associated with off-stream watering and riparian
fencing requirements are assessed.

23.2.5 Framework for Effects on Mining

Mining has been identified as having had a past role in the decline in bull trout populations. Mining
activities could be restricted to varying degrees depending upon the affected area. For the Saint Mary and
Belly River population, most of the mining activity affecting bull trout occurs downstream in Canada,
outside of the Act’s jurisdiction. Mining activity in the Jarbidge River basin was fairly extensive in the
past but has waned, and the costs appear to be limited to the control of effluent from abandoned mines.
The extent of additional mining related effects is explored in the analysis.

Draft Economic Analysis Northwest Economic Associates ¢ 30



Recreational and suction mining in the upper basins within the Coastal-Puget Sound critical habitat area
can have significant, but site specific, effects on bull trout. Restrictions on such activity are determined
through discussions with the USFS, and identification of sites from U.S. Army Corps of Engineers
(USACE) dredge permits and U.S. Geological Survey of mining sites.

2.3.2.6 Framework for Effects on Transportation Networks

Extensive transportation networks exist within the Coastal-Puget Sound critical habitat area and have
been identified as a limiting factor to bull trout recovery. Required actions may include moving roads
and additional road maintenance. The unit costs of required modifications are estimated through a review
of existing reports and through conversations with the respective state department of transportation staff.
These unit costs are then applied to the number of modifications in each unit estimated through available
GIS coverages.

Although there are very few roads in the Jarbidge River critical habitat area, road improvement and
options for road construction in the Jarbidge River Canyon have been identified as having an impact on
bull trout habitat. This analysis estimates costs using a Draft Environmental Impact Statement for the
South Canyon Road, and determining the incremental costs of the preferred or selected alternative that
may be attributable to bull trout conservation.

23.2.7 Framework for Effects on Dredging, Utilities, and Instream Activities

The U.S. Army Corps of Engineers is responsible for permits under Section 404 of the Clean Water Act,
or Section 10 River and Harbors Act. Utility projects generally include work related to pipelines and
other utility lines (e.g., telephone) and associated outfall structures. Common activities include
excavation, backfilling, and restoration of the work site. When these projects occur within or proximate
to water bodies, they generally require a Section 404 or Section 10 permit. In addition to dredging and
utility projects, permits are required for a variety of other activities that affect waterways. These projects
include construction and repair of piers, boat ramps, pilings, as well as bank stabilization and fill
activities, among others.

The effects on these activities were examined using the Corps of Engineers database of permits. Past
permits are available in a GIS coverage which allows a spatial analysis by HUC. The costs are estimated
using the annual number of applicable permits and deriving an estimate of average annual costs that are
likely over the prospective period.

2.3.3 SECONDARY AND REGIONAL IMPACTS

Regional economic impact analysis can provide an assessment of the potential localized effects of
conservation activities. Specifically, regional economic impact analysis produces a quantitative estimate
of the potential magnitude of the initial change in the regional economy resulting from a regulatory
action. Regional economic impacts are commonly measured using regional input/output models, such as
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those created using IMPLAN modeling software and databases. These models rely on multipliers that
mathematically represent the relationship between a change in one sector of the economy (e.g.,
expenditures by recreationists) and the effect of that change on economic output, income, or employment
in other local industries (e.g., suppliers of goods and services to recreationists). These economic data
provide a quantitative estimate of the magnitude of shifts of jobs and revenues in the local economy.
These additional impacts are referred to as “secondary impacts.”

The use of regional input/output models in an analysis of the impacts of species and habitat conservation
efforts can overstate the long-term impacts of a regulatory change. Most importantly, these models
provide a static view of the economy of a region. That is, they measure the initial impact of a regulatory
change on an economy but do not consider long-term adjustments that the economy will make in response
to this change. For example, these models provide estimates of the number of jobs lost as a result of a
regulatory change, but do not consider re-employment of these individuals over time or other adaptive
responses by impacted businesses. In addition, the flow of goods and services across the regional
boundaries defined in the model may change as a result of the regulation, compensating for a potential
decrease in economic activity within the region.

Despite these and other limitations, in certain circumstances regional economic impact analysis may
provide useful information about the scale and scope of localized impacts. This is the case in this analysis
when considering, for example, the effects on agriculture related to changes in water supply. It is
important to remember that measures of regional economic effects generally reflect shifts in resource use
rather than efficiency losses. Thus, these types of secondary impacts are reported separately from
efficiency effects (i.e., not summed). In addition, measures of regional economic impact cannot be
compared with estimates of efficiency effects, but should be considered as distinct measures of impact.

In this report, secondary and regional impacts are not measured for every activity analyzed. They are
addressed specifically when there is a projected efficiency change, or reduction in level of output,
associated with bull trout conservation activities.

234 EFFECTS ON SMALL ENTITIES

This analysis considers how small entities, including small businesses, organizations, and governments,
might be affected by future bull trout conservation activities. The analysis follows guidelines appropriate
for the Regulatory Flexibility Act (RFA).>* Those activities involving small entities are identified,
affected small entities described, and potential effects estimated, depending on the availability of data.
This analysis is included in Appendix A of this report.

34 5U.8.C. § 601 et seq.
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2.3.5 EFFECTS ON ENERGY SUPPLY

In adherence with Executive Order 13211, “Actions Concerning Regulations That Significantly Affect
Energy Supply, Distribution, or Use,” the analysis considers the future impacts of conservation activities
on the energy industry and its customers.’> This involves analyzing impacts associated with changes in
existing or proposed energy generating facilities as a result of the CHD. If the proposed designation
results in a reduction of more than 500 megawatts of installed capacity, the potential electricity price
impacts are also considered. This analysis is included in Appendix A of this report.

2.4 PROJECT LIFE, PERIOD OF ANALYSIS, AND DISCOUNT RATE

The period of analysis and discounting is guided by the availability of information concerning the start
date and duration of the activity. Each potential cost component has a time period that is appropriate for
that specific activity or investment. The time period used is therefore discussed in each section describing
the effects of individual types of activities. For example, in evaluating the effects of conservation
activities on residential and commercial property, a time frame of 20 years was used to reflect the useful
life of storm drain and other modifications to such construction.

The time frame associated with each activity is important because as the time horizon for an economic
analysis is expanded, the forecast of future projects becomes increasingly speculative. As a result, with
the exception of hydroelectric and non-hydroelectric projects where some capital costs are spread over 50
years, this analysis relies primarily on a time frame of 20 years. The time frame for hydroelectric and
non-hydroelectric projects is longer relative to other activities analyzed based on the nature of the
activity. Whereas geographic and total projections of population and housing densities within a region
become increasingly speculative over time, the known location and inevitability of hydroelectric dam re-
licensing or other permitting provides sufficient information to estimate future costs associated with
conservation measures at these facilities.

Some costs are recurring while others are one time costs. These costs are presented both as net present
values and as annualized costs. The total cost per unit of designated habitat represents the summation of
annual costs obtained for each of the component economic impacts. Prospective (future) costs are
estimated using both a seven percent and three percent discount rate.

2.5 CAVEATS AND ASSUMPTIONS

The assumptions presented here include only those which in general apply to all areas included in the
analysis. Similar information on assumptions and possible bias that apply specifically to individual
populations appears later in the report, within the particular section related to the relevant CHD area.

55 Executive Order 13211, May 18, 2001 “Actions Concerning Regulations That Significantly Affect Energy
Supply, Distribution, or Use.”
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These general caveats, and those presented later relevant to each population, describe factors that
introduce uncertainty into the results of this analysis. Table 1 contains a summary of these key
assumptions. These caveats and assumptions may be revised as additional information becomes
available. The Service therefore solicits from the public further information on any of the issues
presented in the discussions and tables of caveats. Additionally, information pertaining to the following
questions is requested.

1. Are data available to develop more accurate estimates of the number of future consultations,
project modifications, and costs for the activities related to private lands?

2. Are data available on additional land use practices, or current or planned activities in proposed
critical habitat areas, that are not specifically or adequately addressed in this analysis?

3. Are data available on additional co-extensive impacts (such as additional regulatory burdens from
State or local laws triggered by the designation of critical habitat) that are not specifically or
adequately addressed in this analysis?

Table 1
Assumptions and Uncertainties Applicable to the General Analysis®

Assumption Direction of Bias

The analysis considers the cost of conservation and protection activities for the
bull trout including those attributable to the listing, to CHD, or other state and +/-
local regulations.

The analysis focuses on economic activities occurring within fifth-field HUC
watersheds that contain stream reaches proposed for CHD. Although the
Service proposes to exclude from the designation certain lands already covered +
by existing management, this does not affect the estimation of costs associated
with conservation activities for the bull trout.

The HUC level analysis includes aquatic reaches identified as critical habitat as
well as adjacent land beyond the boundaries of the designated stream reaches
where the potential to effect the constituent elements of critical habitat are
likely. Thus, all relevant costs in adjacent areas may be included.

Inevitably, actions taken to protect bull trout provide benefits to other salmon
species. When conservation activities are implemented in areas of habitat
overlap between listed salmon and bull trout, the analysis attributes the costs of
the fish-related conservation activities co-extensively to both species.

The prospective portion of this analysis assumes that the Service will consult on
future Federally-authorized activities that occur only within the areas proposed
for critical habitat. As such, the analysis assumes no consultations will occur
outside of the watersheds containing critical habitat.

Non-market benefits are not easily measured without additional resources,
unless directly applicable and peer-reviewed analyses are readily available.
Consequently, this analysis makes no attempt to measure the positive social
welfare effects that may be associated co-extensively with CHD.

+: This assumption is likely to produce an upward bias in cost estimates.
-: This assumption is likely to produce a downward bias in cost estimates.
+/-: No direction of bias can be determined.
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a/ This table summarizes general caveats and assumptions related to the approach of the analysis. Detailed caveats
and assumptions are described under relevant sections for each analyzed activity.

2.51 COASTAL-PUGET SOUND: DISTRIBUTION OF ECONOMIC EFFECTS AMONG LISTED
SPECIES

As discussed below in Section 3.2.1, there are several salmonid species that are listed as threatened, or are
candidates for listing under the Act, whose ranges overlap the proposed CHD for the Coastal-Puget
Sound population of bull trout. Conservation activities designed to protect bull trout may provide
coincident protection to other fish species, particularly salmon and steelhead. Conversely, conservation
activities designed specifically for salmon provide coincident protection to bull trout. Estimating the
economic effects of bull trout conservation by including the total cost of all actions driven by a general
goal of fish habitat improvement would likely overstate the economic costs of the bull trout CHD.
Similarly, including the costs of conservation actions driven only by bull trout, while ignoring the
beneficial effects (and costs) of salmon habitat conservation efforts in overlapping watersheds, would
likely understate the economic costs of bull trout conservation. To address this issue, this analysis
reflects the following considerations:

e Determine location of activity. For activities that occur in fifth-field HUC watersheds that

support proposed bull trout critical habitat outside of previously listed salmon ESUs, this analysis
attributes the full cost of activities to bull trout. For activities that occur in watersheds that
overlap with the previously delineated ESU boundaries for salmon, this analysis considers the
timing, impetus, and distribution of the conservation activities.>¢

o Timing. For activities for which the conservation activities were undertaken prior to 1998 (the
date of proposed listing of bull trout), and which were directed primarily for the protection of
salmon or steelhead populations, the analysis attributes no economic costs to bull trout protection.

o Impetus. For activities initiated after 1998 but which were driven exclusively by salmon
protection concerns, no economic costs are attributed to bull trout. For example, fish protection
measures undertaken at diversion dams within the City of Seattle HCP (Cedar River) were
designed specifically for the protection of downstream salmon. Costs in this case are not
attributed to bull trout protection.

o Cost Apportionment. In assigning costs for fish-related conservation activities in watersheds

that support both previously listed salmon species and the proposed bull trout CHD, this analysis

56 To identify HUC watersheds that support salmon, the analysis relies on an assessment of the Puget Sound
Chinook salmon population conducted by NOAA Fisheries Puget Sound Technical Recovery Team (note that
the watersheds supporting Puget Sound Chinook are inclusive of those supporting Hood Canal Summer-Run
chum). Their findings regarding the specific fifth-field HUC watersheds supporting 22 independent Chinook
populations are detailed in the report, Initial Assessment of NOAA Fisheries’ Critical Habitat Analytical Review
Teams For 13 Evolutionarily Significant Units of Pacific Salmon and O. mykiss (November 2004).

Draft Economic Analysis Northwest Economic Associates ¢ 35



assumes that the economic effect of fish-related conservation measures is attributed co-
extensively to both species. That is, where a conservation activity provides indivisible benefits to
both species in an overlapping watershed, the cost of the activity is apportioned to both species as
“Impacts Associated with Co-Extensive Salmon and Bull Trout Conservation Activities.” In
HUCSs where proposed critical habitat for the bull trout does not overlap with the range of other
listed species, the cost impact assessment follows the basic analytic framework described above.

2.6 EcoNowmic ANALYSIS OF BUuLL TROUT I: A COMPARISON OF APPROACHES

This section discusses the differences between the economic analyses of two components of a proposed
rule associated with critical habitat for bull trout: the Columbia/Klamath Population of bull trout
(proposed in November 2002) and the Coastal-Puget Sound, Jarbidge River, and Saint Mary-Belly River
populations of bull trout (proposed in June 2004 and the subject of this analysis).

An analysis of economic impacts associated with the designation of critical habitat for the Columbia
River and Klamath River populations of bull trout (“Bull Trout I"’) was completed by Bioeconomics, Inc.,
in September 2004.57 The Columbia/Klamath economic analysis (EA) was based on the critical habitat
area described in the proposed rule,’® consisting of 18,471 river miles and 532,721 acres of lake and
reservoir habitat within 25 units.5® Total costs associated with both listing and CHD for the bull trout are
forecast to be $200 to $260 million over the next ten years, with costs for the Klamath population of $5.3
to $7.3 million and for the Columbia population of $195 to $253 million over the next ten years.

The Columbia/Klamath EA differed in several ways from this current EA for the Coastal-Puget Sound,
Jarbidge River, and Saint Mary-Belly River populations of bull trout. The general differences in
approach and assumptions are described here.

A ten year prospective time frame is used in the Columbia/Klamath EA, beginning with the date the
proposed rule designating critical habitat became available to the public, November 30, 2002. The
current EA primarily uses a 20 year time frame for the prospective analysis,®? beginning with the release

7 Bioeconomics, Inc., September 2004, Final Economic Analysis of Critical Habitat Designation for the Bull
Trout, prepared for U.S. Fish and Wildlife Service.

38 U.S. Fish and Wildlife Service, November 29, 2002, “Proposed Designation of Critical Habitat for the Klamath
River and Columbia River Distinct Population Segments of Bull Trout and Notice of Availability of the Draft
Recovery Plan, Proposed Rule and Notice,” Federal Register, Vol. 67, No. 230, pp. 71235-71438.

39 The Service excluded some proposed areas from the final designation for the Columbia and Klamath
populations of bull trout, and released an addendum to the economic analysis that incorporated these changes in
the cost estimates; however, this discussion relates to the final economic analysis based on the proposed
designation.

60 In the case of hydroelectric and non-hydroelectric projects, some capital costs are spread over 50 years. This is
discussed in Section 3.4 “Effects on Hydroelectric Projects and Other Water Storage Dams.”
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of the proposed rule for the three subject populations in 2004. The time frame for analysis was selected
to emulate a reasonable future period for recovery of the species, and availability of future population
projections in the Coastal-Puget Sound region.

The allocation of project modification costs among bull trout and other listed species is handled
differently in the two reports. For the Columbia/Klamath EA, the cost allocation varies with the agency
and project, as described in Exhibit ES.7 of the report. Costs related to the USACE and Upper
Willamette River dams and reservoirs are allocated equally among salmon, steelhead, and bull trout; i.e.,
one-third of estimated costs are allocated to bull trout. Project modification costs for BPA and the
Federal Columbia River power system are allocated fully to bull trout. A little more than 40 percent of
total fishery-related costs associated with FERC relicensing are allocated to bull trout, with five percent
specifically to bull trout section 7 consultations. For USFS activities, all costs are allocated to species
other than bull trout; i.e., no costs are allocated to bull trout.

This analysis, however, has allocated costs in a somewhat different manner. First, salmon species listed
as threatened overlap with the geographic area of the Coastal-Puget Sound population of bull trout. There
are no listed species of salmon or steelhead in the Jarbidge River or Saint Mary-Belly River populations.
Second, in cases where there is an overlap of range between salmon and bull trout, no separation is made
of these joint costs, and they are presented as “impacts associated with co-extensive of salmon and bull
trout conservation activities.”

A key difference between the two reports also stems from the difference in the critical habitat areas
themselves. Table 2 provides an overview of the proposed critical habitat areas for the different
populations, and the adjacent land ownership. For the Columbia and Klamath populations, the majority
of the adjacent lands are in Federal ownership. However, for the Coastal-Puget Sound population, under
one-third of the adjacent lands are Federally owned; the majority (57 percent) are in private ownership.

The Columbia/Klamath EA mentions the considerable portion of lands in Federal ownership and the
location of proposed critical habitat areas in “sparsely populated headwaters away from large urban
centers” as justification for finding little impact on residential development.®! This analysis, however,
asserts a likelihood of residential development impacts in the Coastal-Puget Sound population based in
part on the greater proportion of private lands adjacent to proposed critical habitat, and the location of
much of the critical habitat areas in highly urban or semi-urban areas.

The proposed rule for the Columbia and Klamath populations of bull trout included a substantial amount
of unoccupied areas. Approximately 2,531 miles of streams and 30,075 acres of lakes and reservoirs

61 Bioeconomics, Inc., September 2004, Final Economic Analysis of Critical Habitat Designation for the Bull
Trout, prepared for U.S. Fish and Wildlife Service, p. 3-29.
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included in the proposed designation®? were determined to be essential to the conservation of bull trout,

but not known to be occupied.®®> The proposed CHD for the Coastal-Puget Sound, Jarbidge River, and

Saint Mary-Belly River populations of bull trout, however, only includes known occupied areas within

the proposed designation of critical habitat.

Table

2

Comparison of Geographic Characteristics of Proposed CHD for Bull Trout

Population of Bull Trout:

Columbia Klamath Coastal-Puget Jarbidge Saint Mary-
River River Sound River Belly River

Proposed CHD:
Streams (miles) 18,175 296 2,290 131 88
Lakes/Reservoirs (acres) 498,782 33,939 52,540 n/a 6,295
Marine Shoreline (miles) n/a n/a 985 n/a n/a
Adjacent Land Ownership:
Federal 58% 55% 32% 92% 45%
Tribal 2% n/a 5% n/a 45%
Local/State 4% n/a 6% 3% n/a
Private 36% 45% 57% 5% 10%

Source: U.S. Fish and Wildlife Service, November 29, 2002, “Proposed Designation of Critical Habitat for the Klamath River and Columbia
River Distinct Population Segments of Bull Trout and Notice of Availability of the Draft Recovery Plan, Proposed Rule and Notice,” Federal
Register, Vol. 67, No. 230, pp. 71247-71248; and U.S. Fish and Wildlife, June 25, 2004, “Proposed Designation of Critical Habitat for the
Jarbidge River, Coastal-Puget Sound, and Saint Mary-Belly River Populations of Bull Trout, Proposed Rule,” Federal Register, Vol. 69, No. 122,

pp. 35783-35784.

62 U.S. Fish and Wildlife Service, November 29, 2002, “Proposed Designation of Critical Habitat for the Klamath
River and Columbia River Distinct Population Segments of Bull Trout and Notice of Availability of the Draft
Recovery Plan, Proposed Rule and Notice,” Federal Register, Vol. 67, No. 230, p. 71243.

63 The final rule for the Columbia and Klamath populations of bull trout reduced significantly the miles of stream
and acres of lakes and reservoirs originally proposed for designation as critical habitat. Note, however, that the
economic analysis conducted by Bioeconomics, Inc., was based on the characteristics of the proposed, not
final, designation (see U.S. Fish and Wildlife Service, October 6, 2004, “Designation of Critical Habitat for the
Klamath River and Columbia River Populations of Bull Trout, Final Rule,” Federal Register, Vol. 69, No. 193,

pp. 59996-60076).
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3.0
COASTAL-PUGET SOUND POPULATION OF BULL TROUT

3.1 SOCIOECONOMIC PROFILE OF THE CRITICAL HABITAT AREA

Key economic and demographic information, including population characteristics and general economic
activity, for the counties included in the proposed CHD for the Coastal-Puget Sound population of bull
trout is presented in this subsection. The smallest area for which socioeconomic data are available most
reliably is at the county level, so county data are presented in order to provide context for the discussion
of potential economic impacts later in this report. The county data also serves to illuminate trends within
the CHD that could influence the potential economic impacts, and therefore aid in the analysis of those
impacts. Although county level data may not precisely reflect the socioeconomic characteristics of the
areas immediately surrounding the proposed CHD for the Coastal-Puget Sound population of bull trout,
these data provide the best context for the broader analysis.

3.1.1 LOCATION AND GEOGRAPHY OF THE COASTAL-PUGET SOUND REGION

The Coastal-Puget Sound population of bull trout occupies an area of northwestern Washington that is
divided into two units: Olympic Peninsula River Basins Unit and the Puget Sound River Basins Unit
(Map 1). The Olympic Peninsula Unit is relatively isolated as it is bordered on three sides by water. The
Pacific Ocean to the west, Strait of Juan de Fuca to the north, and the Hood Canal to the east serve as
boundaries to the unit, with the Chehalis River forming much of the southern boundary. The Olympic
Mountains comprise the central portion of the Olympic Peninsula, and high elevation ridges radiate from
the interior mountains to form the boundaries of the major river basins. All of the major river basins
initiate from the Olympic Mountains. Elevations range from sea level to 7,962 feet (2,462 m) at Mount
Olympus. The Olympic Peninsula Unit covers an area of approximately 6.5 million acres (2.6 million ha)
and extends across portions of Grays Harbor, Clallam, Mason, Pacific, and Jefferson counties.

The Puget Sound Unit encompasses the geographic area of the Puget Sound region and includes all
watersheds within the Puget Sound basin and the marine nearshore areas of Puget Sound. The area is
bordered by the Cascade crest to the east, Puget Sound to the west, the Lower Columbia and Olympic
Peninsula Units to the south, and the U.S.-Canada border to the north. The Puget Sound Unit covers an
area of approximately 8.4 million acres (3.4 million ha) and extends across portions of Whatcom, Skagit,
Snohomish, King, Pierce, Thurston, and Island counties. The major river basins within the unit initiate
from the Cascade Mountain Range and flow west to discharge into Puget Sound, with the exception of the
Chilliwack River system, which flows northwest into British Columbia, Canada, and discharges into the
Fraser River.
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3.1.2 POPULATION CHARACTERISTICS AND DEMOGRAPHICS

The proposed CHD spans 12 counties within the State of Washington. Table 3 presents the population
size, change in population from 1990 to 2000, per capita income, and poverty rates for the individual
counties with CHD within their boundaries, and the State of Washington as a whole. The 12 counties
containing CHD together account for about 65 percent of the total population of the State, or nearly four
million people. Almost half of the total population of the 12 counties is found in King County, the most
populated county of the State, with nearly 1.8 million people, or 29 percent of State’s total population.
The next largest county with CHD within its boundaries is Pierce County, with 740,957 people. Pacific
County, with a 2003 population of 21,103, is the smallest among the twelve counties.

Table 3
Socioeconomic Profile of Counties Containing Proposed Critical Habitat
for the Coastal-Puget Sound Population of Bull Trout

. Percent Per Capita | Poverty
County/State PO(I;:)IS;;OH of State (19C9l:)21121(g)(€;0) Income Rate
(2003) (2001) (2000)

Clallam County 66,892 1.1% +14.3% $25,596 12.1%
Grays Harbor County 69,406 1.1% +4.7% $22,299 15.0%
Island County 76,384 1.2% +18.9% $28,112 7.6%
Jefferson County 27,716 0.5% +28.8% $28,850 10.7%
King County 1,761,411 28.7% +15.2% $45,965 7.2%
Mason County 52,129 0.9% +28.9% $21,610 12.2%
Pacific County 21,103 0.3% +11.1% $21,533 14.8%
Pierce County 740,957 12.1% +19.6% $26,601 9.5%
Skagit County 109,234 1.8% +29.4% $27,574 10.5%
Snohomish County 639,409 10.4% +30.1% $29,460 7.1%
Thurston County 221,950 3.6% +28.6% $28,266 8.6%
Whatcom County 176,571 2.9% +30.5% $24,564 11.4%
Washington State 6,131,445 | 100.0% +21.1% $31,976 9.6%

Sources:

2003 population estimates: U.S. Census Bureau, “Annual Population Estimates 2000-2003,” downloaded from
http://eire.census.gov/popest/data/counties/CO-EST2003-01.php, May 11, 2004.

2000 poverty estimates: U.S. Census Bureau, “Small Area Income and Poverty Estimates,” downloaded from
http://www.census.gov/hhes/www/saipe/estimatetoc.html, May 12, 2004.

1990-2000 population change: U.S. Census Bureau, “Ranking Tables for Counties,” downloaded from
http://www.census.gov/population/www/cen2000/phc-t4.html, May 12, 2004.

2001 per capita income: U.S. Department of Commerce, Bureau of Economic Analysis, May 2003, Regional
Economic Information System 1969-2001, CD-ROM.
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All of the 12 counties experienced population growth to a varying degree between the 1990 and 2000
Censuses. Growth rates for six of the counties were lower than that of the State (21.1 percent), while
growth rates were somewhat higher for the other six counties. The least growth occurred in Grays Harbor
County, where the population increased by less than five percent between 1990 and 2000. The most
population growth occurred in Snohomish and Whatcom counties, where the rate was greater than 30
percent for the same time period.

Per capita income in King County, at nearly $46,000, is the highest in the State and well above the State
average that is just under $32,000. King County is also the only county of the 12 containing CHD with a
per capita income greater than that of the State average. However, it should be noted that Washington
State income averages are driven up strongly by King County’s large population and highly paid high-
tech and aerospace industries. The lowest per capita incomes among the 12 counties are in Pacific and
Mason counties, at $21,533 and $21,610, respectively.

The poverty rate for a region is the percentage of people who are estimated to live below the poverty
level, which is based on national levels set for minimum income requirements for various sizes of
households. Poverty rates vary a great deal among the 12 counties containing CHD, ranging from a low
of 7.1 percent in Snohomish County to a high of 15.0 percent in Grays Harbor County. Seven of the
counties have poverty rates greater than the State average of 9.6 percent.

313 EMPLOYMENT

Employment is a key economic indicator, as patterns of growth and decline in a region’s employment are
largely driven by economic cycles and local economic activity. Current employment figures can be
examined to provide a “snapshot” of a region’s economy, highlighting key industries. Recent
employment data for the 12 counties containing proposed critical habitat for the Coastal-Puget Sound
population of bull trout are presented in Table 4. Employment is given for each industry group in terms
of the number of jobs, which includes both full-time and part-time jobs, and as a percentage of the total
jobs for each county.

Draft Economic Analysis Northwest Economic Associates e 41



Table 4
2001 Employment in Counties Containing Proposed Critical Habitat
for the Coastal-Puget Sound Population of Bull Trout
(Number of Jobs and Percentage of Total Jobs)

Clallam Grays Island Jefferson King Mason
Harbor
Total Employment 32,572 31,835 34,769 13,495 1,429,299 | 17,919
. . 449 587 422 183 2,236 317
Agricultural Production (Farm) (1.4%) (1.8%) (1.2%) (1.4%) 0.2%) (1.8%)
to| Forestry, Hunting, Fishing, and 1,048 (D) (D) 373 4,369 (D)
5 Related Activities” (3.2%) (2.8%) (0.3%)
=
]
) . 74 (D) (D) 77 1,402 (D)
= Mining (0.2%) (0.6%) (0.1%)
]
g Construction 2,293 1,680 2,409 1,119 79,128 1,240
<) (7.0%) (5.3%) (6.9%) (8.3%) (5.5%) (6.9%)
Manufacturin 1,729 3,470 644 932 143,102 1,917
& (5.3%) | (10.9%) (1.9%) (6.9%) (10.0%) (10.7%)
Y 5,918 (D) 4,577 2,043 273,603 2,846
Trade, Transport, and Utilities (18.2%) (13.2%) (15.1%) (19.1%) (15.9%)
Leisure and Hospitalitv® 3,140 3,036 2,702 1,694 126,371 1,260
praitty (9.6%) (9.5%) (7.8%) (12.6%) (8.8%) (7.0%)
Financial Activities’ 2,675 2,092 3,026 1,187 128,351 1,424
o (8.2%) (6.6%) (8.7%) (8.8%) (9.0%) (7.9%)
=
= Information 491 270 412 198 77,891 158
E (1.5%) (0.8%) (1.2%) (1.5%) (5.4%) (0.9%)
A
@ . . o 2,611 1,777 3,263 1,531 230,109 (D)
:;: Professional and Business Services 8.0%) (5.6%) 9.4%) (11.3%) (16.1%)
%
7
. .y 3,140 2,559 2,441 1,252 136,253 1,328
Educational and Health Services (9.6%) (8.0%) (7.0%) (9.3%) (9.5%) (7.4%)
Other Services 2,096 2,188 1,800 815 62,694 1,078
(6.4%) (6.9%) (5.2%) (6.0%) (4.4%) (6.0%)
Government 6,908 6,474 12,662 2,091 163,790 4,580
(21.2%) | (20.3%) | (36.4%) (15.5%) (11.5%) (25.6%)

(D) not shown to avoid disclosure of confidential information; estimates for this item are included in the totals

a/ also includes Agricultural Services

b/ includes Utilities, Transportation and Warehousing, Retail Trade, and Wholesale Trade

¢/ includes Accommodation and Food Services, and Arts, Entertainment, and Recreation

d/ includes Finance and Insurance, and Real Estate and Rental and Leasing

e/ includes Professional, Scientific, and Technical Services, Administrative Support, Waste Management, and
Remediation Services, and Management of Companies and Enterprises

f/ includes Education Services and Heath Care and Social Assistance

Source: U.S. Department of Commerce, Bureau of Economic Analysis, May 2003, Regional Economic Information
System 1969-2001, CD-ROM.
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for the Coastal-Puget Sound Population of Bull Trout

Table 4 (continued)
2001 Employment in Counties Containing Proposed Critical Habitat

(Number of Jobs and Percentage of Total Jobs)

Pacific Pierce Skagit | Snohomish | Thurston | Whatcom
Total Employment 9,486 335,842 | 60,342 280,474 112,929 94,808
. . 360 2,083 3,142 2,153 1,759 3,484
Agricultural Production (Farm) (3.8%) 0.6%) (5.2%) 0.8%) (1.6%) (3.7%)
o | Forestry, Hunting, Fishing, and 912 1,581 1,611 1,658 1,111 1,788
£ | Related Activities” (9.6%) (0.5%) (2.7%) (0.6%) (1.0%) (1.9%)
=
-§ Minin 51 368 (D) 614 109 184
A £ (0.5%) (0.1%) (0.2%) (0.1%) (0.2%)
]
g Construction 397 22,217 4,569 22,340 6,222 7,996
<) (4.2%) (6.6%) (7.6%) (8.0%) (5.5%) (8.4%)
Manufacturin 874 21,504 6,253 51,099 3,429 8,641
& (9.2%) (6.4%) | (10.4%) (18.2%) (3.0%) (9.1%)
Y (D) 60,411 10,856 47,647 17,280 17,346
Trade, Transport, and Utilities (18.0%) (18.0%) (17.0%) (15.3%) (18.3%)
Leisure and Hospitalitv® 1,278 28,898 5,893 21,578 8,242 9,207
prtatity (13.5%) | (8.6%) (9.8%) (7.7%) (7.3%) (9.7%)
Financial Activities? 652 27,588 4,031 21,439 7,696 6,498
& (6.9%) (8.2%) (6.7%) (7.6%) (6.8%) (6.9%)
=
g Information 62 4,359 648 4,878 1,630 1,996
E (0.7%) (1.3%) (1.1%) (1.7%) (1.4%) (2.1%)
A
@ . . Y 500 28,907 (D) 25,121 9,773 9,492
:;: Professional and Business Services (5.3%) (8.6%) 9.0%) (8.7%) (10.0%)
5
7
. .y 676 42,282 5,625 25,024 13,539 9,535
Educational and Health Services (7.1%) (12.6%) 9.3%) (8.9%) (12.0%) (10.1%)
Other Services 598 19,838 3,194 15,036 6,374 5,136
(6.3%) (5.9%) (5.3%) (5.4%) (5.6%) (5.4%)
Government 1,949 75,806 9,896 41,887 35,765 13,505
(20.5%) | (22.6%) | (16.4%) (14.9%) (31.7%) (14.2%)

(D) not shown to avoid disclosure of confidential information; estimates for this item are included in the totals

a/ also includes Agricultural Services

b/ includes Utilities, Transportation and Warehousing, Retail Trade, and Wholesale Trade
¢/ includes Accommodation and Food Services, and Arts, Entertainment, and Recreation

d/ includes Finance and Insurance, and Real Estate and Rental and Leasing
e/ includes Professional, Scientific, and Technical Services, Administrative Support, Waste Management, and
Remediation Services, and Management of Companies and Enterprises

f/ includes Education Services and Heath Care and Social Assistance

Source: U.S. Department of Commerce, Bureau of Economic Analysis, May 2003, Regional Economic Information

System 1969-2001, CD-ROM.
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Total employment in Clallam County is 32,572, which accounts for less than one percent of the State’s
total employment. Employment in goods producing industries is centered on forest-related production,
such as lumber, plywood, and log exports.®* Trade and services are significant employers, as demand has
grown with the high number of retirees moving to the area as well as increased tourism.%> Government is
a relatively large employer, representing more than one-fifth of total employment in the county. Much of
this employment is in the K-12 education system.¢

The 31,835 jobs in Grays Harbor County account for less than one percent of the total for the State.
Similar to Clallam County, more than one-fifth of the jobs in the county are in government, most of
which is related to the local K-12 education system.®” Manufacturing employment accounts for nearly 11
percent of the county’s total employment, and is mostly related to lumber and wood processing.®8

Total employment in Island County is 34,769, or less than one percent of total employment in
Washington State. Government jobs, which account for over 36 percent of the county’s total
employment, drive the county economy as government payrolls feed into other sectors, such as trade and
services. The large number of government jobs is mostly related to the presence of the Naval Air Station
at Whidbey Island, and includes both military and other support personnel.®® While the county economy
is largely based on government jobs, other important aspects of the economy include a large retail sector,
a fast growing service sector, and tourism.”® Tourism is not shown in employment data as a specific
industry, but rather encompasses a number of activities that are spread across several industries, such as
trade and services.

Jefferson County’s total employment is 13,495, which makes up just one-half percent of the State’s total
employment. The county economy is fairly diversified, revolving around five broadly defined industries:
local government, food service, paper and allied product manufacturing, tourism and recreation, and
services.”!  Well over half of Jefferson County is part of Olympic National Park and Olympic National
Forest, and both serve to attract tourists and recreationists to the area.

64 Washington Employment Security Department, Labor Market and Economic Analysis, December 2001,

Clallam County Profile.
65 Ibid.
66 Ibid.

67 Washington Employment Security Department, Labor Market and Economic Analysis, April 2002, Grays
Harbor and Pacific Counties Profile.

68 Tbid.

69 Washington Employment Security Department, Labor Market and Economic Analysis, April 2000, Island

County Profile.
70 Ibid.

71 Washington Employment Security Department, Labor Market and Economic Analysis, July 2000, Jefferson

County Profile
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King County is unique among Washington counties in that it dominates the State in a number of ways —
the county is home to nearly 29 percent of the State’s population, as discussed earlier, and employment
within the county represents over 40 percent of total employment in the State. Total employment for
King County exceeds 1.4 million jobs. The county has a highly diversified economic base, with a
significant orientation toward the high tech industry.”? Employment is primarily in the service providing
industries, such as trade, transportation, and professional and business services.

Mason County employment totals 17,919, or about one-half percent of Washington State’s total
employment. Traditional resource-based industries in the county, such as logging, farming, and oyster
cultivation, have been replaced by more service-oriented jobs.”> Logging and lumber remain a part of the
manufacturing industry, which makes up about 11 percent of jobs in the county. Government is the
largest employer, with over one-quarter of the jobs in the county, most of which are related to local K-12
education and a State correctional facility.

With the smallest population of the 12 counties containing CHD, it is not surprising that Pacific County
also has the fewest number of jobs. Total employment is 9,486, which is only one-quarter percent of total
employment in the State of Washington. Over 13 percent of these jobs are in agriculture, forestry,
fishing, and related industries, and much of this employment is in fishing, primarily for shellfish.”* Like
many of the smaller counties in Washington, government is the largest employer, accounting for over 20
percent of county jobs, most related to local K-12 education.

Total employment in Pierce County is 335,842, or about 10 percent of the State’s total employment. A
number of strong and expanding industries, well-developed infrastructure, and prime location with access
to all modes of transportation all contribute to a vibrant and diverse county economy.”> About 23 percent
of county jobs are in government, and many of these are Federal civilian jobs or military related to the
major military facilities, McChord Air Force Base and Fort Lewis, located in Pierce County. There is
also a strong educational presence due to a number of college and universities located in the county.

Skagit County, with 60,342 total jobs, makes up nearly two percent of Washington State’s total
employment. Unlike most other counties in western Washington, agriculture is a significant industry in
Skagit County. Over five percent of jobs in the county are in agricultural production, many of these

72 Washington Employment Security Department, Labor Market and Economic Analysis, March 2001, King
County Profile.

73 Washington Employment Security Department, Labor Market and Economic Analysis, March 2002, Mason
County Profile.

74 Washington Employment Security Department, Labor Market and Economic Analysis, April 2002, Grays
Harbor and Pacific Counties Profile.

75 Washington Employment Security Department, Labor Market and Economic Analysis, March 2001, Pierce
County Profile.
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related to bulb production (tulips), vegetable farming, and dairies.’® The county economy is fairly
diverse, not relying a great deal on any single industry.

Snohomish County is another of the larger counties among the 12 containing CHD, with total
employment of 280,474, or about eight percent of total employment for the State. The large local
presence of Boeing, an aircraft manufacturer, is seen in the number of jobs within the manufacturing
industry, which accounts for over 18 percent of the county’s total employment. The county reflects a
mixture of rural and urban economies as the northern and eastern part of the county is dominated by
agriculture and logging while high tech employment dominates the southern part of the county.”’

Total employment in Thurston County is 112,929, or three percent of employment in the State of
Washington. Government is the dominant employer in the county, accounting for nearly one-third of all
jobs in the county. The strong presence of government is largely related to the State capital, Olympia,
being located within the county. Retail trade and health and business services are also significant
employers in Thurston County.’8

With total employment of 94,808, Whatcom County contributes about three percent of the jobs in
Washington State. The economy is fairly diverse, with no one industry responsible for a significantly
large share of employment. Government has a fairly strong presence, with about 14 percent of jobs in the
county, and some of the larger government employers include Western Washington University and the
U.S. Customs Service.” The trade, transportation, and utilities industry group is responsible for about 18
percent of county employment, much related to retail trade.

Earnings represent the sum of three components of personal income: wage and salary disbursements,
other labor income (includes employer contribution to pension and profit-sharing, health and life
insurance, and other non-cash compensation), and proprietors’ income. Earnings reflect the amount of
income that is derived directly from work and work-related factors. Earnings can be used as a proxy for
the income that is generated within a geographical area by industry sectors, and can be used to identify
the significant income-producing industries of a region or to show trends in industry growth or decline.
Earnings from employment in counties containing proposed CHD are presented in Table 5, broken out by
industry group as employment was in the previous table.

76 Washington Employment Security Department, Labor Market and Economic Analysis, January 2002, Skagit
County Profile.

77 Washington Employment Security Department, Labor Market and Economic Analysis, April 2001, Snohomish
County Profile.

78  Washington Employment Security Department, Labor Market and Economic Analysis, December 1999,
Thurston County Profile.

79 Washington Employment Security Department, Labor Market and Economic Analysis, March 2001, Whatcom
County Profile.
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Table 5
2001 Earnings from Employment in Counties Containing Proposed
Critical Habitat for the Coastal-Puget Sound Population of Bull Trout
(Millions of Dollars and Percentage of Total Earnings)

Clallam Grays Island | Jefferson King Mason
Harbor
Total Employment $782.9 $879.7 | $1,037.0 $296.8 $71,195.3 | $452.3
. . $1.9 $7.9 $3.3 $1.8 $34.4 (D)
Agricultural Production (Farm) 0.22%) 0.9%) 0.3%) (0.6%) 0.0%)
to | Forestry, Hunting, Fishing, and $37.3 (D) (D) $5.5 $342.8 (D)
£ | Related Activities” (4.8%) (1.9%) (0.5%)
=
=
S| $0.9 (D) (D) $1.3 $38.7 (D)
::E Mining (0.1%) (0.4%) (0.1%)
=
= . $72.0 $54.2 $72.2 $31.4 $4,262.0 $37.9
c 9
& | Construction 9.2%) | (6.2%) (7.0%) (10.6%) (6.0%) (8.4%)
. $45.6 $147.6 $24.2 $35.8 $8,509.8 $64.4
Manufacturing 5.8% | a68%) | 3% | (200 | 120% | (142%)
o $121.7 | (D) $86.3 $42.1 | $11,349.0 | $59.4
Trade