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1.1 INTRODUCTION

This analysis measures potential changes in recreation visitation, recreation
economic value, and recreation expenditures at the Klamath River dams and
reservoirs proposed for removal. Changes in reservoir recreation economic value
associated with the proposed dam removal alternatives as compared to the

No Action Alternative reflect the reservoir recreation benefit measure used in

the national economic development (NED) benefit-cost analysis. Changes in
reservoir recreation expenditures are used to generate the reservoir recreation
economic impacts displayed in the regional economic development (RED) impact
analysis. Both the NED and RED analyses presented in the Economics and Tribal
Summary Technical Report for the Secretarial Determination on Whether to
Remove Four Dams on the Klamath River in California and Oregon
(Reclamation, 2011).

Of the four dams proposed for removal, significant reservoir recreation activity
occurs at only three: J.C. Boyle, Copco 1, and Iron Gate. Copco Reservoir #2 is
small (only 40 surface acres), does not have any recreation facilities, does not
provide adequate recreation access and as a result, does not generate significant
recreation activity. Therefore, the reservoir recreation analysis focuses
exclusively on J.C. Boyle, Copco 1, and Iron Gate reservoirs.

2.1 RESERVOIR RECREATION BENEFITS USED IN
THE NATIONAL ECONOMIC DEVELOPMENT
(NED) BENEFIT COST ANALYSIS (BCA)

This section describes the estimation of reservoir recreation benefits used within
the NED BCA.

2.1.1 Methodology and Assumptions

Reservoir recreation benefits associated with the dam removal alternatives are
based on the difference in reservoir recreation economic value between the

No Action Alternative and the dam removal alternatives. To develop estimates
of the change in reservoir recreation economic value due to the removal of the
reservoirs, annual estimates of the change in recreation visitation at each reservoir
between the No Action Alternative and the dam removal alternatives were applied
to estimates of recreation economic value per visit at each reservoir. The changes
in annual reservoir recreation economic value were discounted and aggregated to
provide an estimate of reservoir recreation benefits associated with each dam
removal alternative.
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While the study period begins in year 2012 with the onset of the Klamath Basin
Restoration Agreement, dam removal is not scheduled until year 2020. The
assumption is made that recreation activity at these reservoirs would change
between the No Action Alternative and the dam removal alternatives from the
point where dam removal begins. Therefore, changes in recreation activity at
these reservoirs would be expected from year 2020 through the end of the 50-year
period of analysis (year 2061). As noted above, since these changes in reservoir
recreation visitation between the No Action Alternative and the dam removal
alternatives drive the reservoir recreation benefits associated with the dam
removal alternatives, the reservoir recreation analysis focuses on years 2020-
2061. Since the overall study period actually begins in 2012, the annual
changes in reservoir recreation economic value (benefits) were discounted

back to 2012 using the current 2011 Federal water project planning rate of
4,125 percent.

2.1.1.1 Reservoir Recreation Visitation Projection

Background information used to develop the visitation estimates relies heavily
upon a recreation report developed for these reservoirs as part of the FERC
relicensing effort (PacifiCorp, 2004).

The recreation visitation analysis required several steps. The first step involved
estimating “current” visitation at the three dam removal reservoirs with recreation
activity. The 2004 PacifiCorp recreation report included results of a survey and
visitor counts at each of the dam removal reservoirs. This information was used
to generate visitation estimates for each reservoir for year 2002. The 2002
recreation day visitation method involved multiplying survey based data on
average vehicles at one time (VAOT) by average number of people per

vehicle by average daily turnover rate by number of days in the recreation

season.

The second step involved projecting visitation into the future. The PacifiCorp
recreation report projected recreation visitation at each reservoir in 10-year
increments (2010, 2020, 2030, and 2040) taking into account projected population
growth and trends in the demand for recreation activities within the region (for
details of the recreation visitation method see PacifiCorp, 2004). Starting from
year 2002 and using high/medium/low annual growth rates (1.2%, 0.7%, and
0.3%) based on growth trends assigned to different recreation activities, visitation
projections were developed annually for each reservoir through the end of the
period of analysis in year 2061.

The third and final step in the recreation visitation analysis attempted to account
for potential reservoir recreation site substitution. With removal of the dams and
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reservoirs, a portion of the change in recreation activity at the removed reservoirs
might substitute to other reservoirs. Initially, the idea was to try and evaluate the
degree of excess carrying capacity within the general vicinity of the lost
reservoirs. Unfortunately, data does not exist as to the amount of current (or
future) excess carrying capacity at other reservoirs within the area. However,

the recreation survey described in the PacifiCorp report provides information on
potential substitute sites in the area. Given the number of potential substitute sites
in the area, it was deemed important to address site substitution in some fashion.
Section 2.1.1.1.1 below describes in detail the approach used for estimating
reservoir recreation site substitution. It is also possible that some recreation
activity may substitute from reservoir to river after dam removal, however
attempting to estimate the degree of such substitution may be even more
speculative than reservoir substitution.

2.1.1.1.1 Reservoir Recreation Substitution

While recreation use of the reservoirs associated with the removed dams would
change, the potential for substitution to other reservoirs and rivers either inside
or outside of the “primary recreation market area” of the dams to be removed
implies that the change in recreation activity may be less than otherwise
expected.

The primary reservoir recreation market area was defined by the top five
neighboring counties (Klamath OR, Jackson OR, Josephine OR, Siskiyou CA,
and Shasta CA) in terms of percentage of visitation at each reservoir. As shown
below in table 2.1-1, the weighted average percent of visitation stemming from
this five-county primary market area across all three dam removal reservoirs
was estimated at 78.2 percent (PacifiCorp, 2004). The percentages associated
with each reservoir vary with 88.1 percent of visits at J.C. Boyle Reservoir,
63.3 percent of visits at Copco 1, and 74 percent of visits at Iron Gate coming
from the five-county market area.

Given the number of potential substitute sites in the southern Oregon/northern
California market area, it seems reasonable to assume that a significant portion
of market area residents would substitute to other sites within the area. Since
approximately 21.8% of visitors across all three reservoirs come from outside the
primary market area, those visitors might substitute to sites outside the area after
the dams have been removed. Given the complexities associated with trying to
evaluate the level of substitution to reservoirs outside the area, the analysis
focuses exclusively on substitution within the primary market area. By focusing
only on site substitution within the primary market area, the analysis may
somewhat understate the full degree of site substitution and therefore overstate
the magnitude of the impact.
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Table 2.1-1.—Visitation percentages by reservoir based on 2002 visitation by county

Percent by State/county for

each reservoir

J.C. Iron
State/neighboring county Boyle | Copco 1 Gate
Oregon 0.858 0.067 0.536
Klamath 0.784 0.067 0.039
Jackson 0.06 0 0.286
Josephine 0 0 0.141
Lake 0.007 0 0.007
California 0.09 0.833 0.441
Siskiyou 0.03 0.533 0.211
Del Norte 0 0 0.02
Shasta 0.007 0.033 0.063
Washington 0.022 0 0.01
Other States 0.028 0.1 0.013
I. Primary Market Area: (Counties: Klamath, Jackson, Josephine, Siskiyou, Shasta)
Primary market area percent 0.881 0.633 0.74
2002 percent visits by site | 0.365 0.093 0.542 Wtd avg.
Weighted % visits from within primary market area | 0.322 0.059 0.401 0.782
Outside primary market area percent 119 .367 .26
2002 percent visits by site | 0.365 0.093 0.542
Weighted % visits from outside primary market area | 0.043 0.034 0.141 0.218
[I. Economic Region: (Counties: Klamath, Siskiyou)
Economic region (local) percent 0.814 0.6 0.25
2002 percent visits by site | 0.365 0.093 0.542 Wtd avg.
Weighted % visits from within economic region | 0.297 0.056 0.136 0.488
Outside economic region (non-local) percent 0.186 0.4 0.75
2002 percent visits by site | 0.365 0.093 0.542 Wtd avg.
Weighted % visits from outside economic region | 0.068 0.037 0.407 0.512
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As shown in table 2.1-2, the three dams/reservoirs with recreation activity
planned for removal provide about 2,364 acres of reservoir surface. There are
many potential substitute reservoirs within the general area surrounding the
proposed dam removal sites. While not an exhaustive list, the reservoirs listed in
table 2.1-2 reflect those considered in the recreation analysis conducted for the
ongoing FERC relicensing effort (PacifiCorp, 2004). The potential substitute
reservoirs listed in table 2.1-2 combine to provide in excess of 241,000 acres of
reservoir surface within the primary market area. If one limits substitution to
smaller reservoirs in the area under the assumption that those reservoirs might
provide a more similar recreation experience, those “smaller” reservoirs
(reservoirs with less than 10,000 surface acres) still provide over 22,300 acres
of reservoir surface. Even this reduced focus on smaller reservoirs provides
nearly ten times the amount of surface acres associated with the dam removal
sites.

As noted above, this is not an exhaustive list and focuses only on selected
reservoirs within the five-county southern Oregon/northern California market
area. Inclusion of other counties in the general vicinity, such as Lake County
OR and Modoc County CA, would add significantly more reservoir surface
acreage. At first glance, there appears to be ample opportunity for substitution
from the proposed reservoirs for removal to other existing reservoirs in the
area.

While multiple substitute reservoirs exist, there are a number of issues which
might limit the amount of reservoir substitution within the region. The dam
removal reservoirs are located among several different mountain ranges and are
therefore somewhat unique within the region. According to the PacifiCorp (2004)
recreation analysis, only Upper Klamath Lake and Agency Lake have a “similar
physical setting.” In addition to somewhat dissimilar physical settings, table 2.1-2
also presents differences between the reservoirs in terms of recreation facilities,
water temperatures, and reservoir/boating speed restrictions, all of which may
imply a different range of recreation activities between the potential substitute
reservoirs and the dam removal reservoirs. As a result, not all substitute
reservoirs provide a similar recreation experience.

The dam removal reservoirs have similar visitation use patterns (i.e., similar peak
seasons, similar weekend/holiday peaks) as the other regional reservoirs. Usage
at several of the potential substitute reservoirs (e.g., Lake of the Woods, Emigrant
Lake, Whiskeytown Lake, Shasta Lake) is already high and at or approaching
capacity during peak season weekends and holidays suggesting a limited capacity
to absorb lost visitation from the dam removal sites during those times. As
populations continue to grow in Oregon and California especially in the proposed
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dam removal primary market area counties,” use of these popular reservoirs as
well as the other reservoirs in the area would likely increase thereby resulting in
additional carrying capacity/site substitution limitations. While recreation
facilities could be added or expanded over time to meet increasing demand, some
of the carrying capacity constraints relate to the size of the reservoir (e.g., the
number of boats per surface acre), a factor which cannot be easily increased.

Finally, based on the survey conducted as part of the PacifiCorp recreation
analysis, 28 percent of the respondents indicated Iron Gate Reservoir and

5 percent indicated J.C. Boyle Reservoir to be their favorite water-based
recreation site in the region. As a result, it is possible that some recreators at
these sites may choose not to substitute to other sites inside or outside of the
region.

Using information presented above, substitution percentages were estimated for
each dam removal reservoir. Two primary assumptions were used to develop an
estimate for each dam removal reservoir reflecting the percentage of visits which
would not substitute to other sites within the five-county primary market area.
First, it was assumed that visits made by recreators from outside the five-county
market area would not substitute to other sites within the area. These recreators
are coming from further distances, by limiting their choices by reducing the
number of reservoir options, the area becomes somewhat less attractive to
reservoir recreators. Second, it was assumed that the percent of recreators at
J.C. Boyle (5%) and Iron Gate (28%) that indicated these reservoirs to be their
favorite could be applied to recreators from within the market area and that these
percentages indicate the percent of market area visitors who would not substitute
to other sites. While technically, these favorite site percentages were obtained
from the entire sample, applying them to the within market area sample allows for
estimation of a non-substituting percentage for market area residents. As shown
in table 2.1-3, combining the non-substituting percentages for recreators from
outside the market area with non-substituting percentages for recreators from

 Oregon and California County & State Population Projections (2010-2040) Measured in Thousands
Source: Oregon Office of Economic Analysis and California Department of Finance
Oregon Counties California Counties

Year Jackson Josephine Klamath OR area OR State Shasta Siskiyou CA area CA State
2000 182.2 76.1 63.9 322.2 3,436.8 164.8 44.6 209.4 34,105.4
2010 208.4 84.2 67.0 359.6 3,843.9 191.7 47.1 238.8 39,135.7
2020 238.9 94.4 70.6 403.9 4,359.3 224.4 51.3 275.7 44,135.9
2030 268.4 105.6 74.9 448.9 4,891.2 260.2 55.7 315.9 49,240.9
2040 297.5 117.2 80.2 494.9 5,425.4 295.3 60.7 356.0 54,226.1
Percent 63.3 54.0 255 53.6 57.9 79.2 36.1 70.0 59.0
growth
from
2000 to
2040
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Table 2.1-3.—Reservoir recreation non-substituting percentages

J.C.Boyle | Copco 1 Iron Gate
Percent of visits from five-county primary market .881 .633 74
area
Favorite site percentages .05 0 .28
Market area non-substituting percentages (residents and non-residents)
1) Market area non-residents 119 .367 .26
(1-.881) (1-.633) (1-.74)
2) Market area residents .044 0 .207
(.881*.05) (.74*.28)
3) Total non-substituting percentage (1+2) .163 .367 467
Market area substitution percentage .837 .633 .533
(1-.163) (1-.367) (1-.467)

within the market area results in an overall non-substituting percentage

for each dam removal reservoir. As can be seen from the table, the non-
substituting percentage for each reservoir was estimated as follows:

J.C. Boyle = 16.3 percent, Copco 1 = 36.7 percent, and Iron Gate = 46.7 percent.
These percentages measure the portion of the change in visitation due to the
removal of the dams which would not substitute within the primary market area.
These percentages were applied to the total visitation estimates at each site to
measure the change in visitation with substitution.

2.1.1.2 Reservoir Recreation Economic Values per Visit

Recreation economic values per day at each reservoir were based on information
obtained from a nationwide meta analysis study of recreation values (Loomis,
2005). Values per recreation day by activity representing the Pacific Coast region
(WA, OR, CA) as measured in 2004 dollars from Loomis (2005) were first
indexed up to current (November 2010) dollars using the Western States
Consumer Price Index (CPI). With the beginning of the period of analysis in
year 2012, attempts were made to measure all benefits and costs in 2012
dollars/price levels. A 5-year average annual growth rate in the Western States
CPI from 11/2005 to 11/2010 (11/2005: 201.4 to 11/2010: 221.671 = 1.9365%
average annual growth rate) was used to project recreation values to 2012 price
levels. This average annual CPI growth rate was applied for two years (2011 and
2012) to estimate recreation economic values in 2012 dollars.

It should be noted that the Economic and Environmental Principles and
Guidelines for Water and Related Land Resources Implementation Studies
(P&Gs) (U. S. Water Resources Council, 1983) indicate that the prices of goods
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and services used for evaluation should reflect the real exchange values expected
to prevail over the period of analysis. The P&Gs also state that the relative price
relationships of outputs and inputs prevailing during or immediately preceding the
period of planning generally represent the real price relationships over the life of
the plan unless specific considerations indicate real prices are expected to change
(P&Gs, p. 5, section 1.4.10 Prices). Bottom line, the reservoir recreation analysis
found no reason to expect real reservoir recreation values to change over the
period of analysis and therefore assumed that the current recreation values per trip
could be used across the entire period of analysis without escalation.

Weighted average recreation economic values per day in 2012 dollars were
estimated for each reservoir based on estimates of the percent of visitation by
activity at each reservoir multiplied by the 2012 recreation economic values per
activity. The recreation survey conducted as part of the PacifiCorp recreation
report gathered information on the activities pursued at each reservoir as well as
the number of survey respondents participating in each activity at each reservoir.
This information was used to estimate the percent of visitation by activity at each
reservoir. Note that the PacifiCorp recreation survey provided a more detailed
range of recreation activities as compared to the Loomis (2005) valuation study.
As a result, several of the recreation activities from the PacifiCorp survey were
combined (e.g., tent camping and RV camping were combined into “Camping”;
bank and boat fishing were combined into “Fishing”; tubing, whitewater boating,
and canoeing/kayaking were combined into “Float/Raft/Canoe’). Percentages
associated with the top seven activities at each reservoir were reweighted (to sum
to 100%) and then applied to the 2012 recreation economic values by activity to
estimate a weighted average recreation economic value per visit for each reservoir
(J.C. Boyle: $47.10, Copco 1: $57.37, and Iron Gate: $52.44). Table 2.1-4
displays the calculations for the recreation economic values associated with each
reservoir. The recreation economic values for each reservoir were multiplied by
the annual estimates of lost recreation activity at each reservoir to develop
estimates of the total change in recreation economic value for use in the benefit-
cost analysis.

2.1.2 Reservoir Recreation Economic Value

Changes in reservoir recreation economic value for the proposed dam removal
alternatives as compared to the No Action Alternative provide estimates of
reservoir recreation benefits for the dam removal alternatives. The reservoir
recreation benefits are used in the NED benefit cost analysis presented in the
Secretarial Determination Economic and Tribal Summary Report (Reclamation,
2011).
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2.1.2.1 No Action Alternative

As shown in table 2.1-5, total visitation in year 2002 (year of the PacifiCorp
recreation survey) at the three reservoirs (J.C. Boyle, Copco 1, and Iron Gate) was
estimated in the PacifiCorp recreation report at 95,470 recreation days. Projecting
into the future using PacifiCorp’s annual activity specific growth rates, results in
an estimated 112,900 days in 2020 and 167,500 days in 2061 across the three
reservoirs. Aggregating visitation across all three reservoirs for years 2020 to
2061 totals over 5.8 million recreation days.

Applying the weighted average recreation economic values per visit for each
reservoir to the estimates of recreation visitation at each reservoir and discounting
the annual value estimates back to year 2012 results in a total reservoir recreation
economic value of $99.5 million across all three reservoirs under the No Action
Alternative.

In recent years, water quality problems related to the existence of blue-green
algae within Copco 1 and Iron Gate reservoirs have necessitated the issuance of
health advisories. These advisories recommend avoiding ingestion of or contact
with water containing visible algae blooms, avoiding use of water for cooking or
washing dishes, and limiting or avoiding consumption of fish from these
reservoirs. The advisories also suggest that children and pets are at greatest risk.
Recreational exposure to toxic blue-green algae can cause eye irritation, allergic
skin rash, mouth ulcer, vomiting, diarrhea, cold and flu-like symptoms, tingling,
headaches, numbness and shaking. Liver failure, nerve damage and death have
occurred in rare situations where large amounts of contaminated water were
directly ingested (U.S. EPA, et al., 2009). To date, health advisories have not
been issued for J.C. Boyle reservoir. This may be because this reservoir is
relatively small and water flushes through rapidly.

Algae blooms occur during the summer months when the majority of water based
recreation occurs at Copco 1 and Iron Gate Reservoirs. While these advisories
have been in place for several years, no data exist as to their impact on recreation
visitation primarily due to the lack of recreational data collection at these sites.
Should these algae problems continue across the 50-year period of analysis for
this study, a significant percentage of visitation at Copco 1 and Iron Gate
Reservoirs may be lost. This could significantly reduce the baseline level of
recreation visitation and value under the No Action Alternative at these reservoirs.
However, the algae problem is unlikely to expand into J.C. Boyle Reservoir due
to the manner in which water flushes through the reservoir. At this point, the
impact of the blue-green algae problem on visitation is unknown, so attempting to
provide algae adjusted visitation estimates could be considered speculative. For
purposes of the reservoir recreation benefits analysis, the No Action Alternative
includes projections of recreation visitation and value at all three reservoirs —

J. C. Boyle, Copco 1, and Iron Gate.
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2.1.2.2 Full Facilities Removal of Four Dams

The reservoir recreation analysis reflects a “with versus without” reservoir
analysis. The No Action Alternative assumes the reservoirs would remain in
place. The Full Facilities Removal Alternative assumes the dams would be
dismantled and the reservoirs would be lost. As a result, pursuing the Full
Facilities Removal Alternative would imply a loss in reservoir recreation
visitation and value as compared to the No Action Alternative.

Losses in reservoir recreation economic value due to dam removal reflect a
forgone benefit in the NED benefit-cost analysis. As shown in table 2.1-5, after
adjusting for site substitution, whereby a significant portion of potentially lost
recreation visitation at J. C. Boyle, Copco 1, and Iron Gate Reservoirs would
substitute to other lakes and reservoirs in the area (see section 2.1.1.1.1), total
with substitution reservoir recreation losses for the Full Facilities Removal
Alternative measured as a change from the No Action Alternative were estimated
at 2.03 million recreation days and $35.4 million in discounted recreation
economic value across the 2020-2061 post dam removal period.

2.1.2.3 Partial Facilities Removal of Four Dams

With partial removal of all four dams, the assumption was made that the
reservoirs would be lost. As a result, the losses in reservoir recreation visitation
and value for the Partial Facilities Removal of Four Dams Alternative as
compared to the No Action Alternative would be the same as under the Full
Facilities Removal of Four Dams Alternative.

3.1 RESERVOIR RECREATION EXPENDITURES
USED IN THE REGIONAL ECONOMIC
DEVELOPMENT (RED) IMPACT ANALYSIS

This section describes the estimation of reservoir recreation expenditures used to
estimate economic impacts within the regional economic impact analysis.

3.1.1 Economic Region

The “region” used in the reservoir recreation regional economic impact analysis
is based on the location of the impacted reservoirs and is therefore defined as
Klamath County (OR) and Siskiyou County (CA). As a result, the economic

10
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Reservoir Recreation Economics Technical Report

region used in the reservoir recreation regional economic impact analysis is not
the same as the primary recreation market area described above under the
reservoir recreation benefit analysis.

3.1.2 Methodology and Assumptions

Changes in reservoir recreation expenditures due to dam removal are used to
generate economic impacts within the RED economic impact analysis. To
develop estimates of the annual change in reservoir recreation expenditures,
annual estimates of changes in non-local recreator visitation across all three
reservoirs were applied to estimates of within region recreation expenditures per
visit.

Non-local recreators are determined based on the definition of the economic
region. Therefore, visitation to the proposed dam removal reservoirs from
recreators residing outside the economic region reflect non-local visitation.
Similarly, expenditures made within the region by recreators residing outside

the region reflect non-local expenditures. Changes in recreation visitation and
expenditures within the region by local recreators are typically not included in the
regional economic impact analyses. This exclusion is made under the assumption
that changes in within region recreation expenditures made by local residents
would not significantly affect regional economic activity. The basis for this
assumption is that changes in recreational expenditures by locals would simply
shift spending within the region. For example, if a local recreator reduces his/her
recreational spending within the region due to the loss of the proposed dam
removal reservoirs, chances are that the recreator will spend that money within
the region on other goods and services. While the level of regional economic
activity is also a function of how the dollars are spent (e.g., which economic
sectors are affected), the implication of the insignificant impact assumption is that
the shift in expenditures between sectors within the region by local residents
would not significantly affect regional economic activity. Bottomline, the focus
of the reservoir recreation regional economic impact analysis is on changes in
regional recreation expenditures made by non-local residents of the two county
economic region.

3.1.2.1 Non-local Recreation Visitation

The methodology for estimating changes in total recreation visitation is discussed
above in section 2.1.1.1. To estimate changes in recreation visitation by non-
locals of the economic region (recreators from outside Klamath & Siskiyou
counties), a non-local visitation percentage was applied to the total visitation
estimates at each reservoir. As shown in table 2.1-1, the PacifiCorp recreation
survey gathered data on the percent of visitation by county (PacifCorp (2004)
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report - Table 3.7-4, page 3-11). Using this data, non-local visitation percentages
were developed for each reservoir (J.C. Boyle = 18.6%, Copco 1 = 40%, and Iron

Gate = 75%) based on the two county economic region.

The non-local percentages were applied to the total without site substitution
visitation estimates for each reservoir and year. The annual estimates of non-local
without substitution visitation at each reservoir were aggregated across reservoirs
and averaged to provide a total average annual without substitution loss in

visitation estimate.

A separate visitation analysis provided annual visitation estimates under the
assumption that a portion of the lost visits by non-local recreators at each
reservoir would substitute to other sites within the two county economic region.
As shown in table 3.1-1, the logic associated with developing non-substituting
percentages by reservoir based on the economic region was similar to that used

for the primary market area.

Table 3.1-1.—Reservoir recreation non-substituting percentages

non-substituting percentage (1+2)

J.C. Boyle | Copco 1 Iron Gate
Percent of visits from five-county primary .881 .633 74
market area
Favorite site percentages (percent not .05 0 .28
substituting)
Percent of visits from two-county economic .814 .6 .25
region
Percent of visits from outside economic .186 4 .75
region
Economic region non-substituting percentages (non-residents only)
1) Market area Non-residents (outside 119 .367 .26
five-county market area) (1-.881) (1-.633) (1-.74)
2) Economic region non-residents, but .0034 0 1372
market area residents (residents of (.186-.119 (.75-
Jackson, Josephine, Shasta =.067*.05) 26=.49*.28)
counties)
3) Total economic region non-resident 1224 .367 3972

12
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Since the two-county economic region falls within the five-county primary market
area, the economic region substitution analysis began by separating the non-local
area into two subregions: 1) outside and the primary market area (and economic
region) and 2) outside the economic region but still within the primary market
area (i.e., Jackson, Josephine, Shasta counties).

For the outside the primary market area subregion, the same assumption used in
the market area substitution analysis was again applied — that visitors from outside
the primary market area would not substitute within the economic region.
Therefore, the percentages of visits from outside the primary market area

(11.9% for J.C. Boyle, 36.7% for Copco 1, and 26% for Iron Gate) would not
substitute.

For those visitors residing outside the economic region, but still within the market
area (i.e., residents of Jackson, Josephine, Shasta counties - 6.7% at J.C. Boyle,
3.3% at Copco 1, and 49% at Iron Gate)), the assumption was made that the
favorite site percentages (5% for J.C. Boyle, 0% for Copco 1, and 28% for Iron
Gate) would reflect the portion of visits not substituting. This implies that 95%,
100%, and 72% of J.C. Boyle, Copco 1, and Iron Gate visitors respectively from
Jackson, Josephine, Shasta counties would substitute within the economic region.
Given the primary market area is larger than the economic region, it would seem
logical that perhaps these site substitution percentages might be somewhat smaller
for the economic region as compared to the larger primary market area. However,
it turns out that of the 241.0K of surface acreage at potential substitute sites
within the five-county primary market area, that 203.3K (84.3%) occur within
Klamath and Siskiyou counties. Given this situation, the decision was made that
the primary market area substitution percentages were also reasonable for the
smaller economic region.

Combining the non-substituting percentages for both subregions equals

12.24% for J.C. Boyle, 36.7% for Copco 1, and 39.72% for Iron Gate. These
percentages measure the portion of total recreator visitation which would reflect
recreation activity by non-residents who would not substitute within the economic
region. These percentages were applied to the total visitation estimates at each
site to measure the changes in non-local visitation with substitution.

3.1.2.2 Non-local Recreator Within Region Recreation
Expenditures per Visit

The PacifiCorp (2004) recreation survey also gathered information on recreational
expenditures incurred within the local area. Average expenditures per group trip
were reported by expenditure category (accommodations, food, gas/fuel, supplies,
guide fees, and other [mostly beverage purchases]).

13



Reservoir Recreation Economics Technical Report

Several adjustments to the average expenditure estimate had to be made before it
could be applied to the non-local visitation estimates. Since the survey gathered
data on expenditures per group trip, the expenditure estimate had to be converted
to expenditures per day since the visitation numbers are in recreation days. This
adjustment involved two steps: 1) convert from group trip to individual trip, and
2) convert from trip to day. To convert from group trip to individual trip, the
expenditure estimate was divided by the median group size (PacifiCorp survey
estimated the median group size at 4 recreators). To convert individual
expenditures from trip to day, the expenditure estimate had to be divided by the
average number of days per trip. While information on the average on-site days
per trip was not gathered via the survey, information was collected on the number
of nights per trip (PacifiCorp report Table 3.7-7 (page 3-13)). The assumption
was made that the numbers of nights per trip provide a reasonable estimate of the
number of days on-site. Sixty percent of visitors stayed overnight in the area
averaging 3.6 nights (or days) per visit. Assuming the remaining 40% of

visitors were on single day trips, this results in an average of 2.56 days per trip
((.6 * 3.6) + (.4 *1)). Finally, since the expenditures were measured in 2002
dollars, they were first indexed up to 2009 dollars (the year of the IMPLAN input-
output model underlying data) using the average annual CPI for the Western
States (average annual 2002 value: 184.7, average annual 2009 value: 218.822,
index: 1.185). Subsequently, the decision was made to measure the expenditures
in 2012 dollars so a further adjustment was made escalating costs from 2009
dollars to 2012 dollars, again using the CPI for the Western States (used an annual
growth of 1.9365% which reflects the 5-year average annual growth from 11/2005
to 11/2010). As shown in table 3.1-2, after all of these adjustments, the
expenditure estimate drops from $125.23 per group trip in 2002 dollars to

$15.35 per recreator day in 2012 dollars.

Table 3.1-2.—Reservoir recreation expenditures per day
Source: PacifiCorp (2004) recreation report

2002 expenditures per 2012 expenditures per
Expenditure category group trip recreation day

Accommodations 13.25 1.62
Food 49.3 6.05
Gasl/fuel 35.45 4.34
Supplies 19.71 2.43
Guide fees 3 0.36
Other (beverages) 452 0.55

Total 125.23 15.35

It should be noted that these estimates reflect within region expenditures by both
local and non-local recreators. Since the focus of the regional analysis is on
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non-local recreator expenditures, and non-local recreators typically incur higher
within region expenditures per trip compared to local recreators (due to lodging
costs among other things), by including local recreator expenditures with the
average expenditure per trip, the resulting estimate may understate the average
non-local expenditure. On the other hand, according to the PacifiCorp survey, of
those staying overnight in the study area, 77% reported using a campground and
20% stayed at a private residence. Since camping costs are generally very low
as compared to hotels/motels and staying at a private residence may imply

little to no cost, this explains the low costs for accommodations as shown in
table 3.1-2. With low accommodation costs associated with non-local
recreators, the difference between expenditures by non-locals and locals
tightens.

3.1.3 Reservoir Recreation Expenditures

Changes in within region reservoir recreation expenditures by non-local recreators
for the proposed dam removal alternatives as compared to the No Action
Alternative provide input to the estimation of regional economic impacts for

the dam removal alternatives. The reservoir recreation regional economic impacts
are presented in the Economics and Tribal Summary Technical Report
(Reclamation, 2011) and the Economics and Tribal Technical Report
(Reclamation, 2011).

3.1.3.1 No Action Alternative

As noted above under the NED benefit No Action Alternative discussion

(section 2.2.1), a significant blue green algae problem exists at Copco 1 and Iron
Gate Reservoirs. Health advisories have been posted at these reservoirs for the
past several years. Due to the lack of recreation data collection at these sites since
the initiation of the health advisories, the impact of the blue-green algae problem
on visitation is unknown, so attempting to provide algae adjusted visitation
estimates could be considered speculative. For purposes of the reservoir
recreation regional analysis, the No Action Alternative includes projections of
recreation visitation and expenditures at all three reservoirs — J. C. Boyle,

Copco 1, and Iron Gate.

As shown in table 3.1-3, average annual recreation visitation across the 2020-
2061 period under the No Action Alternative was estimated at 71,584 recreation
days across all three reservoirs. Applying the $15.35 expenditure per day
estimate to the average number of recreation days annually results in an average
annual recreation expenditure estimate of $1,098,821.

As discussed in the Economics and Tribal Technical Report (Reclamation, 2011),
regional economic development impact analysis section, the $1,098.8K of average
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annual non-local recreation expenditures across all three reservoirs was run
through the IMPLAN input output model to estimate regional economic impacts
for the No Action Alternative. The average annual impacts stemming from these
lost within region recreation expenditures was estimated at 6.8 jobs, 0.22 million
of labor income, and 0.54 million of output.

3.1.3.2 Full Facilities Removal of Four Dams Alternative

The reservoir recreation analysis reflects a “with versus without” reservoir
analysis. The No Action Alternative assumes the reservoirs would remain in
place. The Full Facilities Removal Alternative assumes the reservoirs would be
lost. As aresult, pursuing the Full Facilities Removal Alternative would imply a
loss in reservoir recreation visitation and expenditures as compared to the

No Action Alternative.

The estimates of expenditures per day in 2012 dollars by expenditure category
were multiplied by the number of with substitution recreation days lost annually
by non-local recreators across all three reservoirs to provide estimates of the loss
in total annual recreation expenditures for non-local recreators within the two-
county economic impact region.

As shown in table 3.1-3, after accounting for site substitution, estimates of lost
recreation visitation ranged from 33,308 days in year 2020 to 49,636 days in

year 2061. Lost recreation expenditures ranged from $511.3K in year 2020 to
$761.9K in year 2061. Averaging the with substitution visitation and expenditure
losses across all years results in an average annual loss of 40,901 days and
$627.8K.

As discussed in the Economics and Tribal Technical Report (Reclamation, 2011),
regional economic development impact analysis section, the $627.8K of lost
average annual non-local recreation expenditures across all three reservoirs was
run through the IMPLAN input output model to estimate regional economic
impacts for the Full Facilities Removal of Four Dams Alternative. The average
annual impacts stemming from these reduced within region recreation
expenditures were estimated to generate losses of 3.9 jobs, 0.13 million of

labor income, and 0.31 million of output.

3.1.3.3 Partial Facilities Removal of Four Dams Alternative

With partial removal of all four dams, the assumption was made that the
reservoirs would be lost. As a result, the losses in average annual reservoir
recreation visitation, expenditures, and impacts for the Partial Facilities Removal
of Four Dams Alternative as compared to the No Action Alternative would be the
same as under the Full Facilities Removal of Four Dams Alternative.
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