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Table 2-26. Recreation Facilities, Hells Canyon National Recreation Area

2

Mop Stat. and Picnic """" """" j
8.., ..., OIlnldng =' ,10'K., Name """" RMrUilt T..... - Rom, 000. WOK r_ 0!tIIr FacilitJH

I Swallow Park CaE W- 141 y N Y Y Y Y Y Coast guard
& Marina station, bike

trail

2 Southway CaE 1-142 N N N Y N N N Bike path to
Snake River Wells Park
Access

Greenbelt CaE W- I38 N N N Y N N Y Greenbelt
Launch Site bike path

3 Wells Gate Private 1- 144 N N N N Y Y Y
Marina

4 Hells Gate lD PR 1-)44 55 93 1,200 Y N Y Y nails (foot,
Park (960 It bike. horse),
acreas) visitor cente r,

horse control

5 Chief Loo k- CaE W- 145,5 N N N N Y Y Y Showers
ing G lass Park
& Marina

6 Grande WDOG W-I68.5 N N N Y N N Y
Ronde Boat
Ramp

7 Cop per Creek Private 0 - 205.5 N N N N Y Y Y Several build-
Resort ings for bous-

ing guests

8 Lower HCNRA 1- 215 I U N Y N Y Y Fuel tanks
Pittsburg nearby
Landing

9 Kirby Creek Private 1- 219 N N Y N Y Y Y Lodge for
Resort guests and

owner's home

10 Kirkwood HCNRA 1- 220.5 N N N N Y N N Restored his-
Histone toric ranch,
Ranch museum,

interpretive
program
Ranger sta-
tion (trailer)

1995 FINAL EIS



2 & c:nalion Appmdix

Table 2-26. Recreation Facilities, Hells Canyon National Recreation Area - CONT

Mop N_ -" ...., ....."'" "',. Com.. ..... ............ .... llrl''''' T_ OtwHicilitl"'0' _1Ih T_ - ..... .... w_

11
Hells Canyon

HCNRA 0 - 247 1 N N Y Y N Y
Ranger sta-

Creek Launch lion (trailer)

Hells Canyon
200

Showers.
12 Park (10 IPCo 1- 263.5 4 44

II
Y Y Y Y trailer hook-

acres) up'

Cooperfield Showers,
13

Park
IPCo 0 - 258(, ) N 100 Y Y N Y Y trailer hook-

up'

McCormick
nailer hook-14 Pa,k IPCo 1- 284 3 3B Y Y Y Y Y

(73 acres)
ups

Woodhead
150IS Pa,k IPCo 1- 287 10 Y 2 Y Y Y

(68.1 acres) ft

16 Hewett Park Baker
0 - 293(, ) y 35 N at 2 Y Y Y

Co.

17
Spring ReCTe- BLM 0-327 Y U b/ N Y ? Y Y
atian Vale -
Steck Recre-

BLM Fish cleaning
18 arion Site 1-328 33 38 Y Y Y Y Y

( 12 acres) Boise station

Showers,
Farewell Bend trailer hook-

19 State Park ODOT 0-333-5 73 94 Y Y Y Y Y ups, trailer
(72 acres)

dump station

FOOTNOTES
at Swimming in undesignated area. Rocky shoreline.
Dt Gravel parking area has capacity (or 40 RV's.

GUIDE TO ABBREVIATIONS

COE Corps of Engineers
IDPR Idaho Department of Parksand Recreation
WDOO Washington Department of Game
IPCo Idaho Power Company
BLM Bureau of Land Management and District name
ODOT Oregon Department of Transportation
IDFG Idaho Department of Fish and Game
N - No Y - Yes # - of sites or linear feet of beach
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Table 2-27. Hells Canyon National Recreation Area Visi tation Summary. 1987-1 991

2

Project: H ELLS CANYON NATIONAL R ECREATION AREA
VISITOR DAYS (in 1,000 '5)

U.S. Forest Service Recreation Sites

1991

50,2

1990

48.7

1989

42.1

1988

39.1

1987 AVERAGE

37.4 435

The popularity of HCNRA and its unique combination
of activities and resource att ributes cannot be over­
stated. Float and jet boat users state th at they value
most highly the scenery, the excitement, the natural
splendor, the historic and cultural attractions, and
escape from routine that a nver trip in Hells Canyon
provides (Krumpe et. al., 1989). Moreover, the river
offers excellent fishing oppo rtu nities for steelhead
trout and wor ld» class sturgeon. In recent years,
hunting for upland game bird (chukar) and mule deer
has increased in popularity especially during the
unregulated fall season.

2.7.7.7 Vis ito r Use

Evidence that the demand for boating relate d recre­
ation in HCNRA is increasing in popularity is reflected
by the annual visitation stati stics compiled by the
USFS . Table 2-27 provides visitat ion data for pr ivate
and commercial float and powe r boat use (in service
days) during the regulated season (the first Friday
before Memorial Day weekend thr ough September 15)
from 1987-1991. A distinct upward trend in visitation
is evident, with visitation incre asing 38.3 pe rcent over
the last five years . Becau se of this increasing demand
and the potential for heightened user conflicts in
HCNRA, USFS rece ntly completed a limits of Accept ­
ab le Cha nge (LAC) planning process to address the
des ire and need for the USFS to change the Recreation
Management Plan for th e Snake River in HCNRA
(Krumpe and McCoy, 1991) . Several recommenda­
tions to improve management o f recreational use in
HCNRA were proposed through this LAC process.
USFS has recently implemented new regulat ions to
manage recreation visitor use of HCNRA by amending
the River Management Plan .

2.7.8 Clearwater River (Dworshak Project and
Clearwater River Downstream)

2.7.8.1 Overview

This subregion includes Dworshak Dam and lake.
located on the North Fork of the Clearwater River, the
North Fork of the Clearwater River below Dworshak
Dam, and approximately 40 miles (64 km) of the Clear­
water River from its confluence with the North Fork to
LowerGranite Lake at Lewiston, Idaho. Dworshak
Dam impounds a lake which extends 54 miles (87 km)
up the North Fork of the Clearwater River.

Th is region has a typical western interior climate.
Summers are warm with little precipitation while
winte rs are cold and wet with precipit ation falling as
rain or often snow. The subregion con sists of the
mixed coniferous fore st surrounding the Dworshak
pool and then transitions into the arid grasslands of
the Columbia Platea u at Lewiston . The Clearwater
River corridor below Dworshak Dam contains
significant rip arian vegetation adjacent to the river
until it reac hes the impoundment area of Lower
Granite Lake just above Lewiston.

The population density of this subregion is low with
on ly one major populat ion cente r, Lewiston. ldaho ,
and Clarkston, Washington , located at the western
edge of the region. The combined popul ation of .
these two adjacent towns is approxima tely 40.000.
The economic base for the region is primari ly agri­
culture. with wheat farming predominant on the
western end and wood products production on the
eas tern end.

1995 FlNAL EIS 2-85



2 Recreation Appendix

Figure 2-24. Dent Acres Recreation Area at Oworshak Lake

Access to th e Clearwater River is fair with a number
of river access sites constructed adjacent to U.S.
Highway 12, which follows alo ng the river in this
re ach. Public access at Dworsbak is fai r. though
limited to the vicinity of the da m, two upstr eam road
crossings, and several road ends. All other access to
public land at Dworshak is. tor the most part,lim­
ited to those visitors using a boat or other water
craft.

The major recreation activities in the region are
sightseei ng, fishing, boating. camping, and hunting.
With limited public land and water access in the
subregion. except alo ng the Dwo rshaklClearwater
River corridor, most visitors are attrac ted to the
variety of public resources and the activities avail-

able in the corridor. A number of visitor access sites
have been developed at Dworsbak and on the Lower
Clearwater River. Recreation on Oworshak is
primarily a summer activity while the Clearwa ter
River is nationally known for excellent fall and
winter stee lhead fishing.

2.7.8.2 Aesthetics

Dworshek Reservoir winds thr ough remote, forested
foothills of the Bitterroot Range. The reservo ir
generally ra nges from 0.5 to 1 mile wide. Views
from the water and the shoreline are of the reservoir
itself and the adjacent foo thills. Views up and down
the reservoir range from 1 to 5 miles (1.6 to 8 km).

2-86 FlNAL E1S 1995



DWDRSHAK RESERVOIR

Recreation Appendix

Figure 2-25. Map of DworshakLake
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Land uses on and adjacent to the reservoi r in­
clude forestry, Jog raftin g, recreation , power
generation . and fish and wildlife management .
Forestry is the pri mary land use near Dworshak,
and it occurs on bo th privat e and public land.
Harvest activities are evide nt from several parts
of the reservoir. The USFS. BLM, Idaho Sta te
Lan d Board , Burlington Northe rn Railroad, and
the Potl atch Cor po ration are the major owners
and manage rs of adjacent land s.

There are no roads that follow Dworshak Reser­
voir for any appreciable distance. Severa l locaJ
roads, most of which are gravel or dirt, provide
access to Dworshak. Most go to specific places
along the reservoir , usually developed recreation­
al facilities. Viewing opportuni ties (rom shore
are limited to tho se are as of the reservoir with
roaded access and/or developed facilitie s.

Recrea tionists are the primary viewers of Dwor­
shak Reservoir . The majority of recreationlsts in
the area travel specifically to Dworshak: to recre­
ate . Because Dworshak is approximately 4 miles
from the area 's only major highway (U.S. High­
way 12) and not visible from it, traveler s not
specifically driving to Dworshak can not see the
reservoir.

The North Fork of the Clearwa te r River flows
into and out of Dworsha k Reservoir. From Dwor­
shak Dam the river flows approximately
1.5 miles (2.4 km) to the southwest where it joins
the mainstem of the Clearwater River . The
mai nste m flows th rough very scenic sect ions of
Clearwate r Canyon and merges with the Snake
River at Lewisto n, Idaho. The winding river
canyon and steep hillsides restrict views within
the canyon . Gene rally only the river and adjacen t
hillsides can be seen from the river. The mains­
tern Clearwate r River between the conflue nce and
Lewisto n is visible fro m U.S. Highway 12. As a
result , it is viewed by many more peopl e than is
Dworshak Reservoir. Viewers include local

Recreation Appendix

residents, recreat ion ists, and travelers. Highway
turnouts and recreational par king areas allow
relatively easy access to the river.

Land owne rship along the river is mixed and
includes owne rship by the Nez Perce India n Tribe,
the Federal government (managed by the U.S.
Forest Service), and private entities. Land uses
along the river include forestry, recreation, fish
and wildlife manageme nt, agriculture, industry,
and residen tial development. The lands adjacent
to the river are generally undeveloped until
approximately 5 to 10 miles east of Lewiston .

2.7.8.3 Reer.allon Sttes and Facilities

Nume rous recreation sites and facilities have
been developed along the lower Clearwater River
corrido r and on the public lan d surrounding
Dworshak Reservoir . A num ber of differe nt
agencies and organizations have been instrumen­
tal in the planning, constructio n, and maint e­
nance of the se recrea tion areas and sites.
Table 2-28 provides information on specific
recreat ion sites.

At Dworshak , the Corps and Stat e of Idaho man­
age recreation facilities ranging from fully devel­
oped vehicle access camping areas , picnic area s,
and boa t launching facilitie s to numerous prim i­
tive boat access mini-camps. The marina at Big
Eddy was damaged by a sto rm in June 1992 and
has not operated since.

On the lower Clearwater River , recreat ion sites
have been developed by the Sta te of Idaho (Fish
and Game and DOT), local counties, the NPS and
the Corps. Most recre at ion sites along this sec­
tion of the Clearwater River are not highly devel­
oped and provide only toilet and trash facilities
and river access . Approxi mate ly half of the
19 recreation sites along the river have boat
ra mps.
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Table 2-28. Dworshak Lake Recreation Sites and Facilities

2

"'; t: BOAT
BOAt;i :: BOAT BOAT MOOR PlC1IC

PICNIC CAlI CAMP CAIIP
SlTE*UE LAUHCK MOOR MOOR SITES SITES SITES SITES...... ....... """"". FW BOOTS SITES GIIOUP HllV ItOOICUP GROUP

B;g Eddy 1 2 4

Bruces Ed dy 4

Canyon Creek 1 1 2 12

Dent Acres 1 3 6 I 50 50 I

Dworshak Visitor
Center

Freeman Creek-
Dworshak State 1 2 3 25 1 92 52 3
Park

Grandad Creek 1

Merrys Bay 3

Mini-Camps 76 4

Powerhouse Road
and N.F. River

Three Meadows
Group Camp

Viewpoint # 2

TOTAL 4 13 0 0 3 40 2 230 102 4

2.7.8 .4 Major Activities

Recrea tion use in this subregion includes both
overnight and day- use activities. On the lower
Clearwater River , fishing is by far the major recre­
ation activity. Over 80 percent of the visitation on
this section of river occurs during stee lhead season,
which runs from October to April. Boating use
during the steelhead season is high, but this activity
is in conjunction with fishing use. During the
summer season, uses on the Clearwater River
include sightsee ing. power boating. trout fishing,

swimming, camping, and rafting. The Clearwater
Recreat ion Survey (Krump. 1981) found that
74 perce nt of the recreation users on the Clearwa­
ter River were from Idaho and 37 percent of those
were from the local area .

Along the lower C lea rwater River. summer use of
the river for rafting. tubing (floating the river on an
inner tube) and swimming is increasing. 'Traditional­
ly summer is the seaso n of lowest use on this section
of the Clearwater, due 10 the high numbers of faIl
and winter steelhead anglers. A continued increase
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in summer usage will bring additional impacts to the
recreation sites along the river.

For those visitors interested in history. human usc: in
the corrido r extends from the ea rliest Native Am eri ­
can settlement to pre - European co ntact with Nez
Perce communities, to early Euro-American explo­
ra tions, including the Lewis and Clark Expedition, to
the gold mining boom of the late 19th century. At
several sites, interpretation of the Nez Perce pres­
ence along the river is provided by the NPS as part
of tha i agency 's Nez Perce Parkway.

Located near the co nfluence of the North Fork of
the C learwa te r River and the main fork of the
C lea rwater are the Dwo rshak Na tio nal Fish Hatch­
ery and the Clearwater Fish Hatchery. The former
is operated by the USFWS, the latt er by Idaho
Department of Fish and Game. Interpretive facili­
ties at bo th hatcheries provide visitors with informa­
tion on the purpose for the hat chery and how it
operates.

2.7.8.5 Visitor Use

Table 2-29 shows visitor use at Dworshak Lake
from 1987 thro ugh 1993. There is no current. con-

Recreation Appmdix

solidated visitor use da ta availab le for the Cleerwa­
ter River.

Recreation use at Dworshak Lake is more vari ed
than o n the Clearwater, and the sign ificant recre­
ation season occurs duri ng the summer months .
Sightseeing, boating, fishing, cam ping, and picnick­
ing are the most popular recreation activities at
Dworshak. In the summer, water-contact activiti es,
includi ng swimming and water skiing, are very
popular and become an important pa rt of the
recreation mix on the reservoir, In the fall mon ths,
sightseeing, fi.shing. and hu nting are the recreation
activities most co mmo n on the lake and th e sur­
rounding public land Recreation surveys by the
Corps in the mid-1980's indicated that the majority
of visitors to Dworshak were from within a
loo -mile radius of the lake .

The lake has a regionally important fishery. Koka­
nee are currently the most sought after game fish
species a nd are known for their large size in Dwor­
shak Lake relati ve to other lakes and reservoi rs in
Idaho. O the r sports species inclu de rainbow trout.
bu ll trout a nd smallmouth bass. The bass populat ion
appears to be healthy and has increased over time .

Table 2-29. Dworsha k Lake Visttatlon S umma ry, 1987-1991 .

CORPS OF ENGINEERS ANO lDAIIO STATE PARKS RECREATION SITES

VISITOR-DAYS (in 1,000'5)
MONTII

1987 AVG1993 1992 1991 1990 1989 19S5

Ja n 3.0 3.5 6.2 6.5 4.8 5.8 4.5 4.9
Feb 3.8 5.2 8.8 7.3 7.7 9.0 8.2 7.1
Mar 7.8 9.1 13.1 14.8 13.7 15.6 18.7 13.3
Apr 9.0 5.4 12.8 14.4 14.7 16.4 15.1 12.5
May 19.4 20.8 19.9 18.4 20.5 24.6 27.6 21.6
Jun 263 383 29.4 31.5 39.9 42.4 483 36.6
lui 40.2 30.1 50.5 42.5 45.6 52.5 42.7 43.4
Aug 22.8 26.7 46.5 33.4 46.8 34.7 43.2 363
Sep 7.9 7 15.4 12.9 19.0 16.1 19.8 14.0

Oct 4.7 8.2 8.2 6.7 10.3 10.7 19.8 9.8
Nov 3.4 3.9 3.9 5.8 6.9 6.2 6.7 53
De< 2.5 6.5 6.5 4.7 7.1 5.8 5.8 5.6

TOTAL 150.8 164.7 221.2 198.9 237.0 239.8 260.4 210.4
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Figu re 2- 26. Lewiston Levee at Lower Granite Lake

On Dworshak, the boat access mini- camps provide
a unique recreation opportunity for lake visitors. At
the Dworshak VISitor Center. visitors find informa­
tion on the recreation opportunities at the lake and
the surrounding regio n. the history of the region,
and details on construction and operation of Dwcr­
shak Dam. VISitors may also tour the dam and
powerhouse.

2.7.9 Lower Snake River Subregion (Ice
Harbor, Lower Monumental, Little
Goose, and Lower Granlta Projects)

2.7.9.1 Overview

This subregion includes the four Corps run-of-river
projects on the lower Snake River between its
confluences with the Clea rwater and Columbia
Rivers. Th e projects are Ice Harbor (Lake Sacaja­
wea). Lower Mon umen tal (Lake West), Little Goose
(Lake Bryan), and Lower Granite (Lower Granite
Lake) (Figure 2-27). This region includes approxi­
mately 140 total river miles (225 Ian), including the
Snake and part of the Palouse and Thcannon Rivers.
The major portion of this river sub region is located
in the narrow gorge formed by the Snake River and
is characterized by basal t cliffs and stee p talus
slopes. The climate is characterized by relatively low

precipitat ion, wide temperature varia tions , low
humidity, high evaporation, and abunda nt sunshine .
Trees are scarce, and the vegetative cover consists
mainly of grasses, forbs, and low shrubs.

Population density in the immediate area of the
lower Snake River corridor is low. The major
populatio n centers in the regio n are located at the
extreme west and east ends of the river co rridor.
The lH-Cities area, with a combined popula tion of
120.lXlO in Richland, Kennewick, and Pasco, lies
within a 25 mile driving distance of Lake Sacajawea
on the Columbia River. At the opposite end are the
two communities of Lewiston and Cla rkston with a
combined population of 4O,lXlO. These towns are
typica l to the region, having an agricultural socio­
econom ic base ge nerated largely by the surround ing
wheatlands and forests.

The steep. rugged character of the Snake River
Canyon has limited both the recreational deve lop­
ment and road access to the water. A large part of
the river corridor is currently inaccessible by road.
Because of the limited public land base in the re­
gion, the majority of the recreational de ma nd is
water oriented, and comes from within a lOO-m ile
radius of the river corridor.
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The most popular recreation activities are day-use
activities: swimming, picnicking, boating. fishing. and
sightseeing. Camping and hun ting account for a
smaller percentage of the tot al recreational use
primarily due to the lack of appropriate facilities
and limited access. Recrea tional use is very seasonal
with the high-use period durin g the summer months
and lower use during the remaining three seasons.

2.7.9.2 Aesthetics

The lower Snake River passes through the Blue
Mountains and Columbia basal t plain of Oregon and
Washington. The landscape in the western , down­
stream end of the subregion is characterized by low
hills covered with steppe vegetation. Upstream in
the central and eastern sections of the subregion. the
river valley is deeper as the side walls of the canyons
rise from between 200 to 2,000 feet above the rese r­
voirs. The steep, rugged buttes and canyon walls
framing the reservoir are the dominant 'landscape
features in the central and eastern sections of the
subregion. Views within the river valley are con­
tained by the steep hillsides tha t form the walls of
the canyon. Due to the twisting nature of the river
valley. views within the valley rarely extend beyond 2
to 3 miles (3 to 5 km). Reservoir pool width general­
ly varies from 1 to 1.25 miles (1.6 to 2 km},

Land uses near and adjacent to the project pools
include agriculture, port facilities, recreation. and
residential. Development near the reservoirs is
fairly intensive at the eastern and western ends
(Lewiston- O arkston and the 1li- Cities, respective­
ly). Parks, marinas, and housing developments
adjacent to the river create a suburbanlurban charac­
te r in places. By contrast. the remo te interior por­
tions of the subregion are less developed and rela­
tively difficult 10 access.

With two exceptions, the lower Snake projects are
not visible for any great length from major roads or

2

highways. Wawawai River Road (a county highway)
and State 193 follow the north side of Lower Gran­
ite. and U.S. 12 follows Lower Granite approximate­
ly 7 miles (11 km) on the south side from Clarkston
to Silcott. Near Pasco, U.S. 12 crosses the river
again and offers views of the river near it's conflu­
ence with the Columbia. Th e river is also crossed in
six locations (including at all four dams) by state or

. ,
county highways.

Most viewers of the projects are recreationists using
the projects; local residents, primarily of Lewiston­
Clarkston and the 1li-Cities. and travelers on U.S.
12 at either end of the lower Snake reach.

2.7.9.3 Recreation Sites and Facilities

The Corps manage both sides of the river from the
Tn -Cities, Washington, to Lewiston, Idaho. Recre­
ation facilities on the Snake River vary from full­
service state par ks to primitive boat launching areas.
The se areas are primarily water oriented and are
developed where public roads come down to or cross
the river. Developed facilities in this subregion
include 28 boat ramps and 11 swimming beach es.
Development on the shoreline is designed to be
usable du ring the full range of the operating poo l,
normally five feet or less. A large number of the
recreation sites are leased to state and local entities
for operation and mainten ance. Specific site in­
formation is available in Thble 2-30.

Due fa the rural agricultural nature of land owner­
ship in southeaste rn Washington , northeastern
Oregon, and nort hern Idaho, the majori ty of the
developed recrea tion facilities in this region are
locate d on the Snake River corrido r, on public land
managed by the Corps. These facilities are an
important economic as well as recreational resource
to the region. The opera tion of the Snake River
dams and lakes may have a very significant impact
on this recreat ion resource.
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Table 2-30. Lower Snake River Recreation Facilities
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BOAT BOAT ' OAT BOAT
MOOR PICNIC PICNIC CAM'

=~j,
c....

SlT£ HAME "I RAMPS LAUHCK "00Il IIOOR
~lJ!

SlT£$}: s~9 sn~ i SIT£8
lAIIfS SPAces FEET ~ir QROUP) IK~V i HOOKUP . GROUP

" PROJ ECT, LOWER G RANITE DAM AND LAKE

Blyton Landing 1

Chief Looking Glass Park I 2 4

Chief TImothy State Park 2 4 32 33 33

Clearwater Park

Clea rwater Ramp I 2

Greenbelt Ramp 2

Hells Gale Slate Park I 6 60 1 93 64

Lewiston Leree Parkway 4

Lowe r Granite Dam 4

Nisqually John Landing 1

Offie ld Landing 1

Red Wolf Marina I 1 6

Southway Ramp 1 2

Swallow s Park 2 6 22

Wawawai County park 10 2 9

wawawat landing 1

SUBTOTAL 9 29 0 0 0 142 3 135 '11 0

" PROJ ECT, LOW ER MONUMENTAL DAMIlAKE WEST

Ayer Boat Basin 1 2 2 2

Devils Bench

Lower Monumental Dam 1 2 3

Lyons Ferry Marina I I 4 43 .,
Lyons Ferry State I 2 19 52

Riparia

Texas Rapids I I 4

SUBTOTAL 5 s 32 2 9S 18

" PROJECT, LITTLE GOOSE DAMIlAKE BRYAN

Boyer Park & Marina I 3 16 2' 28

Central Ferry State Park I 4 30 62 30

Garfield County 1 2

lIIia Dunes

IIIia Landme I 2
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Table 2-30. Lower Snake River Recreation Facilities - CONT

2

BOAT " AT BOAT BOAT
IIOOIl PICNC PICNC CAMP c.... CAMP

SfTENAME l.AlJNClI UOOR UOOR SITES SITES SITES SITESIWoIPS lANES ""CE' FEET 8IJOT' SITES GROU!' """. HOOKUP GROU!'

Little Goose Dam 3

Willow Landing 1 \ 2

SUBTOTAL 4 \I 53 90 58

"PROJECf: ICE HARBOR/LA KE SACAJAWEA

Big Flat

Charbonneau Park 1 2 88 1 54 54 1

Fishhook Park 1 2 72 1 101 42

Hollebeke

Ice Harbo r Dam 1 2 3

Lake Emma

Levey Park \ \ \ 23 \

Lost Island (votau)

Matthews

Walker

Windust Park 1 \ 32 28

SUBTOTAL 5 8 3\8 3 183 96 I

TOTAL 23 56 0 0 0 545 8 503 269 I

2.7.9.4 Special Recreation

visito r centers are available at all the Cor ps dams on
the Snake River. These centers generally include
informat ion on power production, navigation, ar­
chaeology, geology of the canyons, history of the
river, recreation opportunities, and fish transporta­
tion and passage facilities. The re is a fish hatchery
at Lyons Feny operated by the Sta te of Washington
that has interpretive facilities.

2.7.9.5 Major Activities
The most popular forms of recreation in this river
subregion are day-use related. Sightseeing, picnick­
ing, boa ting, swimming, fishing, and campi ng is the
rankin g of prefere nce. Demand for camping is low
because of the lack of developed facilities, the
limitations of the road network, and the attrac tive­
ness of higher elevation camping during the warmer
summer months. Very few of the existing camp­
grounds are on a major highway, and they are used

primarily by the local population living within 100
miles.

Because of the hot , dry summers, swimming is a very
important seaso nal activity. The swimming facilities
available are all developed on the river banks and
are very dependent on the lake elevation. At
minimum ope rating pool, most of the swimming
beaches are not usable and support facilities are long
distances from the water. The re are some excellent
natu ral beaches in the mid-section of the river;
however , very few support facilities have bee n
provided at these area s.

Day-use activities are primarily centered around
the developed, landscaped, and irriga ted recreation
areas . Areas without irriga tion are used more
heavily in the ea rly spring and fall, when the weather
is milder . In this subregion, where there are few
native shade trees, summe r is too warm for much
extended recreational use in undeveloped areas with
little shade structure.
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2.7.9.6 Visitor Use

Table 2- 3 1 shows visitor use to the lower Snake
River projects from 1987 to 1993. Lower Granite
Lake supports approximately 60 percent of the total
use of the four projects combined, reflecting its
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proximity to the Lewiston/Clarkston population
center. Ice Harbor project receives the next highest
use due to its proximity to the 'Iri -ecities area .
Lower Monum ental and Little Goose projects are
relatively inaccessible to major population centers
and, consequently, support low levels of visitor use .

Table 2-31 . Lower Snake River Visitation Summary; 1987- 1993

VISITORS (x 1 (00)

MONTH "., I 1992 I '99' I '990 I ".. I 1988 I 1987 I AVG

WWERGRANITE LOCK & DAM I LOWER GRANITElAKE

J.n 42.4 65.7 95.5 70.2 39.2 62.3 403 59.4
F'b 68.5 82.7 89.4 82.4 37.8 69.7 52.4 69.0
M", 112.3 197.3 14.5 109.9 84.7 75.9 89.2 97.7
Ap, 116.7 125.8 130.1 It8.7 99.9 108.3 10111 114.2
M.y 174.2 183.1 160.1 161.5 129.0 164.3 98.1 152.9
Jun 195.5 304.0 211.6 273.0 187.1 171.9 176.7 217.1
lui 232.0 227.6 2287 ZOO.2 203.6 107.5 190.3 198.6An, 251.6 23~5 294.1 224.0 1675 173.7 160.2 215.4
Sop 169.9 129.5 152.7 993 158.9 71.7 125.7 129.7
00. 142.5 149.5 149.5 99.5 B 2.1 76.5 86.9 119.5
N.. 103.0 93.6 93.6 104.6 123.5 SO.6 82.2 973
Do, 47.9 71.4 71.4 70.4 593 46.8 46.6 59.1

Subtotal 1656.5 1866.7 1691.2 1613.7 14%1.6 1209.2 1248.7 1529.8
LOWERMONUMENTAL & DAMI lAKE BRYAN

Jan 3.0 33 3.8 3.0 5.7 3.7 73 43
F' b 3.7 6.0 5.5 z.s 4.2 6.7 4.5 ' .7
M", 3.2 33 3.8 3.2 5.1 4.8 4.8 ' .0
Ap, 9.6 7.6 9.4 8.9 10.4 11.6 B .9 10.2
M. y 18.1 13.8 14.4 14.7 15.4 15.1 15.8 153
Jun 20.2 23.1 22.5 19.8 20.0 22.1 193 21.0
lui 23.6 22.2 19.4 23.2 21.9 28.8 185 22.5An, 23.1 11.8 24.0 11.4 21.8 343 31.2 24.2
Sop 15.6 16.1 16.9 16.6 16.0 14.9 16.6 16.1
Oct 9.6 7.6 7.6 5.7 5.0 9.0 9.6 7.7
N.. 5.7 4.8 4.8 3.6 3.4 6.5 12.2 5.9
D« 5.1 3.9 3.9 2.3 2.4 3.8 3.8 3.6

Subtotal 140.5 129.5 136.0 120.9 131.3 161.3 157.5 139.6

trrnz GOOSE LOCK& DAM I LAKEWEST

1>n 3.8 4.6 3.2 6.1 4.6 3.1 5.8 4.5
F'b 3.5 4.9 4.8 4.' 4.1 4.7 5.5 4.6

M" 9.1 22.7 8.5 8.2 7.6 2.6 8.0 9.5
Ap>- 12.8 213 163 9.2 22.9 23.1 21.0 18.1
M. y 34.6 30.7 18.9 20.9 2.5.8 30.0 27.7 26.9
Jun 44.5 45.2 32.8 33.1 37.4 51.8 383 40.'
lui 35.8 44.4 35.9 37.0 47.9 83.0 39.7 46.2An, 42 33.5 41.4 38.3 37.4 68.8 44.8 43.7
Sop 26.2 27.1 17.2 15.6 263 zz.o 223 22.4
00. 17.6 U.8 11.8 8.4 7.5 B .I 12.8 11.9
N.. 15.4 7 7.0 6.' 6.7 15.8 lOA 9.8
Do, 4.8 5 5.0 3.7 4.1 5.9 5.9 4.9

Subtotal :z.so.1 2S8.2 202.8 19l.J 232.3 32.).9 242.2 24.3.0
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Table 2-31 . Lower Snake River Visitation Summary; 1987-1993 - CONT

2

VISITORS (][ 1,(00)

MONTH I 1993 I 1992 I 1991 I 1990 I 1989 I 1988 1 1987 I AVG

ICEIiARBORWCK & DAM I LAKE SACAJAWEA

Jon '5 3.7 43 52 75 63 ' .8 7.3
F'b 5.7 10.5 ••• 3s 5.2 17.1 6.0 10.7
M" 35.8 27.8 39.5 223 17.1 12.3 16.5 34.3
Apr 25.8 46.2 25.• 333 36.1 39.7 29.9 47.4
May 69.6 5.3 575 51.8 48.8 49.0 71.7 81.5
I" 62.9 100.1 101.5 79.' 733 91.2 78.2 117.3
3ul 143.3 116.7 793 106.3 1021 84.0 104.2 147.2
Aug 96.• 88.2 1023 87.1 98.4 82.6 101.8 131.5
Sep 33.9 29.6 53.7 26.• 34.9 333 335 49.2
Oct 245 185 185 18.1 19.1 27.2 13.7 27.9
NO' 10.3 8.8 8.8 8.5 5.• • .0 6.7 11.6
Do< II 6.6 6.6 3.6 5.• 6.• 5.• 9.3

Subtotal 524.2 516.0 502.8 446.. 454.3 458.6 471.9 675.0
Total 2571.3 2770.4 2532.8 23n3 2240.5 2153.0 2121.3 2587.4
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Figure 2-28. lePage Park at the mouth ot the John Day River

2.7.10 Lower Columb ia River Subregion
(McNary, The Dalles. John Day, and
Bonneville Projects. and Columbia River
below Bonneville Dam)

2.7.10.1 Overview

This subregion encompasses the four Corps run-e
of-river reservoir projects on the lower Columbia
River. including McNary (Lake 'Millula), John Day
(Lake Uma tilla), The Dalles (Lake Ce lilo), and
Bonnevi lle (Lake Bonneville) Projects. Also included
in this region is the Columbia River below Bonne­
ville Dam (Figu re 2-29). A large percentage o f the
water surface area in the region available for recre­
ational use is contained in the impoundments behind
the fou r Columb ia River dams.

The scenic and recreational amenities of the lower
Columbia River have gained national and inte rna­
tional renown. In recogni tion of those amenities.
Congress created the Columbia River Gorge Nation­
al Scenic Area (CRGNSA) in 1986.

Interstate 84 in Orego n and Washington State 14
para llel the river providing direct access to its ame ­
nities. National and international travelers, residents
from the met ropoli tan Portland and 'fii-Cities, and
resid ents of Hood River, The Dalles and othe r local
communities crea te a significant demand for water­
related recreation along La kes Wallula, Umatilla,
Celilo, and Bonnevi lle. Th ose highways constrain
development of additional facilities to meet future
public demand.

The most popular form of recreation in the region is
scenic driving. The highways provide access to
majest ic vistas of natural features such as forests,
mountains, cliffs, rivers and streams, and waterfalls.
Many visitors are attracted to impressive constructed
features such as Bonneville and The Dalles Dams.
fish hatcheries, and fish ladders, which are also
popu lar visitor attract ions. The region is also rich in
history and prehi story . Fea tures such as Native
American petroglyphs, the route of the Lewis and
Clark Expedi tion and the Oregon Trail, and historic
navigation locks can be viewed and interpreted.
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The region is also popular for its water-related
recreat ion opportu nities. The Columbia River and
adjace nt streams and lakes have long been popular
for fishing, swimming, and boating. In the few years
since windsurfmg was introduced to the Columbia
River gorge, it has grown dr amat K:a11y in importance
as a recreation activity and as a source of economic
growth.

2.7.10.2 Aesthetics

The eastern section of the lower Columbia River
subregion starts at the confluence of the Snake
River an d continues west to ap proxima te ly Hoo d
River, Oregon. The eastern sect ion passes through
the arid Columbia basalt plain and is characterized
by cliffs and rock outcroppings th at line the gorge
interspersed with arid vegetation such as gra sses and
sage bru sh. The gorge in the eastern section is
sufficiently deep that views from the reservoirs and
adjacent highways are generally co nfined to the
gorge. The reservoirs in the eastern sect ion are
generally from 1 to 2 miles wide . altho ugh parts of
Lake Umatilla are as wide as 5 miles.

Th e western section of the lower Columbia subre­
gion starts a t approximately Hoo d River. Oregon.
and continues west through the South Cascades and
the CRGNSA to the no rthea stern edge of the
Willam ett e Valley, and to the Pacific Ocean. The
Columb ia Gorge section of the subregion is charac­
teri zed by high , steep, sidewa lls, rela tively narrow
reservoir pool widths ( I to 3 miles) and lush. tree ­
covered slopes. Views are gene rally contained
within the gorge by the adjacent topograph y. West
of the foothills of the South Cascades. the Columbia
River Valley becomes broader and much more ope n.
The free flowing Columbia flows through the wide
valley as it continues to the ocean.

Th ere are a nwnber of different land uses adjacent
to the four rese rvoirs in this subregion that influence
their aestheti c character. Althou gh most of the
shoreline is undeveloped an d natural in appearance,
the re are adjacent uses such as agricultural, urban.
recreational, res idential. and wildli fe habi tat . th at
influen ce visua l quality and acce ss. A nu mbe r of
co mmunities are located ad jacent to the river be twee n
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stretches o f undeveloped lan ds. Amon g the larger
communities are Pasco, Kennewick, The Dalles,
Hood River , Portlan d, and Vancouver.

VISual and physical access to the reservoirs is plentiful
from adjacent highways, towns and recreational sites.
Highways are ad jace nt to mos t of the reservoirs and
the free flowing lower section of the river. Viewers
include travelers on the intersta tes and local roads
that are adjacent to o r cross the river, local resi­
dents, tou rists, and recreation al users. Due to their
proximity to major popu lation centers, reknown of the
CRGNSi\. abundant recreational facilities. and
visua l access from travel routes, projects on the lower
Columbi a subregion are viewed by more peopl e th an
dams in any of the other subregions.

2.7.10.3 Recreatton Sites and Facilit ies

To support the high levels of recreation al use th at
occu r in the region . an extensive system of parks and
recreation sites has been deve loped. From river
mile 125 be low Bonneville Dam to river mile 350 at
the uppe r end of Lake Wallula. ap proximately 75
water- rela ted recreat ion sites or areas have been
ide ntified that may be impacted by ope ra tion of the
Col umbia system da ms. These sites ran ge from
highly deve loped and inte nsively used pa rks with
facilities to support a variety of recreationa l activi­
ties. to minimally imp roved fishing access sites and
windsurfing beaches. Th ese sites are listed in
Thble 2- 32.

Recreat ion sites below Bonneville Dam down to the
lower en d of the Columbia River Gorge are included
in the invent ory because they may be directly im­
pacted by project ope rations. Below the mouth of
the Sandy River. the Columbia River widens and
operational impacts on recreation are less signifi­
cant. There are many othe r upland recreation sites
within the study area, but they have been excluded
from further analysis in this EIS because it is as­
sum ed that sires without a di rect relationship to the
river will not be impacted by project operations.

2.7.10.4 Managing Authorities

Corps of Engineers. The Co rps is the Federal
age ncy primarily responsible for provid ing recreation
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facilities on lakes Bonneville, Celilo, Umatilla, and
Wallula. Visitor facilities, including visitor centers,
viewpoints, and fishing access sites are located at all
four of the dams. The Corps also cooperates with
Oregon and Washington state park departments and
a variety of other local entities such as counties,
cities and port districts, to build and manage a
system of water-related recreation facilities, includ­
ing boat ramps, swimming beaches, marinas, camp­
grounds, picnic areas, and interpretive sites

U.S. Forest Service. USFS is the major land man­
agement agency in the Columbia Gorge; Mount
Hood and Gifford Pinchot National Forests encom­
pass the gorge on the Oregon and Washington sides,
respectively. The USFS administers 15 recreation
sites within the Columbia Gorge National Scenic
Area. Most of the USFS recreation areas are lo­
cated at upland sites and are related to forest recre­
ation, including campgrounds, picnic areas, trails and
trailheads, viewpoints, and historic and prehistoric
sites.

2.7.10.5 Special Recreation, Preservation and
Natural Resource Areas

Much of the land along the mid -Columbia River
adjacent to Lakes Bonneville, Celilo, Umatilla, and
Wallula are dedicated natural resource preservation
and management areas. These lands are managed
by Federal and state agencies for natural resource
values. In addition to supporting some of the devel­
oped recreation sites described above, these lands
are also available for dispersed and low-density
recreation activities consistent with other resource
management objectives.

Columbia River Gorge National Scenic Area. In
1986, Congress created the CRGNSA. It covers
253,500 acres (102,600 hectares) along both sides of
the Columbia River, encompassing Lake Bonneville
and Lake Celilo up to the mouth of the Deschutes
River. The CRGNSA has two primary purposes: 1)
to protect and enhance the scenic, cultural, recre­
ational, and natural resources of the Gorge, and 2)
to protect and support the economy of the Gorge by
encouraging growth to occur in existing urban areas.

2

The Scenic Area Act creates a partnership among
the six counties within the Columbia River Gorge
(Clark, Skamania, and Klickitat in Washington and
Multnomah, Hood River, and Wasco in Oregon), a
bi -state Commission, and the USFS. Each partner
has important but different responsibilities in the
Scenic Area. Together these agencies provide the
overall coordination and management to achieve the
purposes of the Act.

CRGNSA is divided into three types of management
areas: Urban, General Management, and Special
Management Areas. The thirteen communities in
Oregon and Washington within the Scenic Area are
designated as Urban Areas and are exempt from
most aspects of the legislation. The Scenic Area Act
allows for a variety of land uses and activities in the
General Management Areas while the Special
Management Areas are generally the most environ­
mentally sensitive or scenic, and activities are more
restricted. All Federal lands administered by the
Corps within the CRGNSA are within the General
and Urban Area zones.

The Management Plan for Special Management
Areas within the CRGNSA identify the following
goal pertaining to recreation:

"Ensure that all recreation development protects the
scenic, cultural, and natural resources".

The plan presents recreation policies and guidelines
for implementing this goal. These guidelines need
to be factored into the formulation of policy and
management plans for Bonneville and The Dalles
Lands.

Wildlife Refuges. This category includes both
federally and state managed areas which have been
set aside to manage, conserve, preserve, and en­
hance fish and wildlife resources. These areas are
generally located along the Columbia River and are
especially important in the management of migratory
waterfowl. These areas generally have some facili­
ties such as access, parking, trails, and boat ramps
that support generally dispersed public use consis­
tent with fish and wildlife objectives. Most of the
numerous state and Federal fish hatcheries along the
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river also allow public access and provide facilities to
promote and interpret their missions.

Umatilla National Wildlife Refuge, located along
both sides of Lake Umatilla near its upper end, is
administered by the USFWS. The refuge is man­
aged for public use; there are several developed
public access points with parking, restrooms, trails,
interpretive displays, small boat ramps, and water­
fowl blinds. The refuge is very popular for waterfowl
hunting. Other activities include, fishing, boating,
hiking, and wildlife viewing.

State Wildlife Areas and Habitat Management
Areas, managed by the ODFW along the mid-Co­
lumbia River include Irrigon, Willow Creek, and
McNary Management Areas. WDW management
areas include Klickitat and Shillapoo. Many of these
lands are licensed from the Corps, which also man­
ages specially designated lands along all three lakes
for fish and wildlife purposes.

Lands along the Oregon side of the Columbia River
and north of the railroad tracks from Celilo to
Boardman fall within the state's Columbia River
Refuge. Washington has a corollary refuge extend­
ing from Wishram to the Klickitat County line.
Hunting on these lands is controlled primarily to
protect nesting waterfowl. Pierce Island is owned
and managed as a natural area by the Nature Con­
servancy.

Wild and Scenic Rivers. The purpose of Federal and
Oregon and Washington state wild and scenic rivers
programs is to maintain rivers in a free flowing state,
maintain and protect and enhance existing scenic/
recreation values, and to make these values accessi­
ble to the public. The CRGNSA Act designated a
portion of the Klickitat River as a Recreation River,
and a portion of the White Salmon River as a Scenic
River. Other portions of these two rivers are under
study as candidates for wild and scenic river designa­
tion. The Klickitat River and the Wind River are
potential Washington State Wild, Scenic, or Recre­
ation Rivers. The Oregon Scenic Waterways Act,
passed by Congress in 1989, designated segments of
the Sandy, Deschutes and John Day Rivers as Feder­
al Wild and Scenic rivers.
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BLM Special Management Areas. Lands under this
category include Areas of Critical Environmental
Concern (ACEC), Research Natural Areas (RNA),
and Outstanding Natural Areas (ONA) inventoried
by the BLM. ACECs are areas where special man­
agement attention is required to protect and prevent
irreparable damage to important historic, cultural, or
scenic values, natural resources and systems, or to
protect life and provide safety from natural hazards.
RNAs contain plant communities and other natural
features that are preserved for scientific and educa­
tional purposes. ONAs have unusual natural charac­
teristics and management of recreational activities is
necessary to reserve those characteristics. Special
Management Areas along the mid-Columbia River
include the Horn Butte Curlew Area, Governor.
Tom McCall Preserve at Rowena (managed by the
Nature Conservancy), Botanical and Scenic Areas
within the Columbia River Gorge, the Deschutes
and John Day River Canyons, and the Yakima and
Columbia River Islands (Lake Wallula).

National Trails. The National Trails System Act of
1968 established a system of national, recreational,
scenic, and historic trails. The Pacific Crest National
Scenic Trail, which transverses the United States
from Mexico to Canada passes through both Nation­
al Forests in the study region and crosses over the
Columbia River via Bridge of the Gods at Cascade
Locks. The Lewis and Clark National Historic 'frail
parallels the Columbia River through the study
region.

2.7.10.6 Major Activities and Use Areas

Driving for Pleasure and Sightseeing. The most
popular form of recreation in the region is scenic
driving. Interstate Highway 84 and the old Columbia
River Scenic Highway in Oregon, and Washington
State 14 provide access to majestic vistas of natural
features such as forests, mountains, cliffs, rivers and
streams, and waterfalls. The study region has innu­
merable parks, rest areas, and viewpoints available to
view these scenic amenities. Multnomah Falls is the
most popular visitor attraction in Oregon.

Many visitors are attracted to impressive features
such as Bonneville, The Dalles, John Day, and
McNary dams. Each of these project areas have
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visitor centers, fish hatcheries, fish ladders, and
other facilities designed to interpret project opera­
tions and purposes for visitors. An annual average
of 32.6 percent of all visitors to Corps recreation
sites on the mid-Columbia River participate in
sightseeing (Corps NRMS data, 1987-1993).

Many historic and prehistoric features are located
along the shoreline of the Columbia River, including
the Lewis and Clark Trail, evidence of the Oregon
Trail and early pioneer settlement, and historic
engineering features such as navigation locks and the
Columbia River Highway. Petroglyphs and other
artifacts provide evidence of the prehistoric impor­
tance of the region. Some of these cultural re­
sources are inundated by the Columbia River lakes.
Opportunities to view these features actually in­
crease during low water periods. However, as access
to these cultural resource sites improves, so do
opportunities for illegal vandalism and artifact
collection.

Fishing. Fishing is the second most popular recre­
ational activity on the lower Columbia River lakes,
contributing an annual average of 21.4 percent of
visitor use to Corps recreation sites (Corps NRMS
data,1987-1993). In addition to occurring at the
developed recreation sites described above, fishing
takes place at numerous dispersed locations through­
out the study region. The Columbia River recre­
ational fishery for anadromous species, sturgeon,
and more recently, walleye is of particular impor­
tance to management of Bonneville, The Dalles, and
John Day projects. Where opportunities are unique
or abundant, fishing has high seasonal impacts on
local economies.

The mouths of Columbia River tributary streams,
including the Deschutes, John Day, White Salmon,
Little White Salmon, Wind and Klickitat Rivers, and
Tanner Creek are particularly important recreational
fishing sites. A number of the recreation facilities
identified in Table 2-32 are located adjacent to
these rivers and were provided largely to promote
fishing access. The tailrace areas below Bonneville,
The Dalles, John Day and McNary dams are impor­
tant recreational fishery sites. Facilities have been
provided by the Corps at each of these project areas
to provide fishing access.

2

Along the entire length of the four projects are
numerous small lakes separated from the main stem
of the river by the railroad and highway embank­
ments. Some of these are natural lakes and sloughs,
others were formed by seepage between the railroad
and highway embankments and the main stem of the
river. These seep lakes fluctuate with the level of
the Columbia River. Recreational fisheries, particu­
larly warm water species such as bass, have devel­
oped in these lakes and provide important fishing
opportunities, especially for local residents. At some
of these lakes, including Horse Thief Lake, Drano
Lake, Thylor Lake, Rock Creek Park and McNary
Wildlife Park, facilities have been provided to pro­
mote fishing access. In addition, boat access is
available from some of the lakes to the main stem of
the river, particularly those formed at the mouths of
small tributary streams. These lakes provide emer­
gency "harbors of refuge" from high wind conditions
that frequently occur along the Columbia River.
The majority of these lakes remain undeveloped,
however.

Windsurfing. The reason for the growth of windsurf­
ing in the gorge is simple, the water and wind condi­
tions are considered ideal for the sport. This activity
yearly draws hundreds of thousands of participants.
Tens of thousands of spectators have witnessed
professional racing events. In 1990, the economic
impact of windsurfing recreation to the area was
estimated at 16.5 million dollars a year (Povey, 1990).

Due to climatic and geologic conditions, the wind is
nearly always blowing somewhere in the gorge. In
addition, the wind blows consistently in the 20 to 35
miles per hour (40 to 60 kph) range which is the best
speed for windsurfing. Also, the wind generally
blows from west to east, the opposite direction of
the river current. Therefore, windsurfers do not
have to struggle to return to beaches from where
they started.

Experienced windsurfers indicate that higher flows
in the river provide better, more exciting wave
conditions. They prefer using the mainstem of the
Columbia River while beginners and novices make
use of sheltered embayments and coves. The in­
creasing number of windsurfers on the water has
resulted in one potential safety problem; conflicts
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between windsurfers and commercial tugboat/barge
traffic on the river.

Also, there are relatively few sites along the river that
have the necessary land-base for windsurfers and
spectators and there are few access points. In Ore­
gon, popular windsurfing sites include Cascade Locks
Park, Viento State Park, "The Hook" at Hood River,
Hood River Marina Park, Koberg Beach State Park,
Mayer State Park, Mosier, The Dalles Riverfront
Park, Celilo Park, and Biggs Junction. In Washington,
popular windsurfing sites include Stevenson, Home
Valley Park, "Swell City," Spring Creek Fish Hatch­
ery, Bingen, Doug's Beach, Horsethief Lake State
Park, Avery, and Maryhill State Park.

Boating. The Oregon side of the river has more
facilities to support boating use than does Washing­
ton. The majority of boating use occurs in the
counties in the study region with larger urban popu­
lations. The huge boating numbers for Multnomah
County reflect the population of the metropolitan
Portland area. However, most of the Multnomah
County boating use occurs below the mouth of the
Sandy River and outside of the study region. Hood
River, Wasco, and Umatilla Counties also have
relatively high boating use, reflecting the populations
of the cities of Hood River, The Dalles, and Umatilla,
respectively.

There are approximately 60 individual boat ramps
along the Columbia River and associated lakes
within the subregion. These facilities range from
paved, multiple lane ramps with courtesy docks and
other support facilities, to minimally improved gravel
launch sites. There are also approximately 75 parks
and marinas within the subregion with temporary,
seasonal, or year-round boat moorage facilities.
Most of the communities along the Columbia River
have at least one municipal boat marina to support
recreational boating. Boating, along with fishing,
has high seasonal impacts on local economies.

The majority of boating use within the study region,
(61 percent) is associated with fishing. Waterskiing
is the second most popular activity, (27 percent);
high winds tend to constrain this activity. Other
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boating activities, including sailing and cruising,
make up the balance of boating use. Most boating
use on all four lakes is highly localized; boaters
launch from marinas and boat ramps in the vicinity
of where they would like to fish or ski and within
that particular area. However, a small amount of
upriver and downriver cruising between lakes does
occur. Recreational craft can pass through naviga­
tion locks in the dams free of charge. In 1989, 634
recreational craft locked through Bonneville Dam.

Swimming. Approximately 8 percent of visitors to
recreational areas at the four lower Columbia River
projects participate in swimming. Compared with
other activities, swimming has the potential to be
more seriously impacted by project operations than
other water-related activities due to the constraints
of developed swimming beaches.

Almost all swimming in the Columbia River occurs
during the summer months of June, July and August
when water and air temperatures warm. There are
approximately 25 developed swimming beaches at
parks along the Columbia River within this subre­
gion. A certain percentage of swimming also occurs
at dispersed or unimproved beaches.

2.7.10.7 Visitor Use

Table 2-33 summarizes estimated visitation to the
four Corps projects for the years 1987 through 1993.
The source for the majority of those data is the
Corps' Natural Resource Management System
(NRMS). Under NRMS, visitation estimates are
collected and stored for all developed recreation
sites on Federal lands administered by the Corps.
Where it is available, visitation data for non-Corps
sites are included into the totals.

No visitation data are currently available for the
dispersed, non-site specific recreational use that
occurs at all of the lakes. For this reason, visitation
statistics may underestimate the total use at these
projects. The visitor statistics can be used, however,
to identify general trends and relationships that
occur at the four lakes.
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As shown. the four projects combined rece ived an
average of approximately 5.56 million visitors annu­
ally over the period from 1987 to 1991. Bonn eville
Dam and Lake Bonneville were the most heavily
used of the three. That use reflects the close prox­
imity of Bonneville Dam to the large urban pop ula­
tion of the Portl and/vancouver metropolit an area
and the popularity of the Bonneville Dam visitor
facilit ies; 47 percent of the average annual visitat ion
to La ke Bonneville is for sightseeing. Likewise. the
moderat ely large urban populat ion of th e Tri-Cities
area (Richland, Kennewick, and Pasco) directly
affects visitatio n to Lake Wallula . La ke Umatilla
and Lake Celilo a re less heavily used . However ,
visitation to both of those projects has increased
steadily and dra ma tically fro m 1987 through 1993.
The increase in use probably reflects a number of
factors. including the increasing population of the
region. increasi ng interest and demand for windsurf­
ing in the Columbia River Gor ge. and designa tion of
the gorge as a Na tional Scenic Area.

2.7.10.8 Regional Facility Needs

The Statewide Comprehens ive O utdoo r Recrea tion
Plans (SCORP) for O rego n and Washington revea l a
need for addi tional recreat ion resources a nd facili­
ties within the lower Columbia region . For example,
the Draft Background Document for the Oregon
State Park.s. ColumbiaGo rge District (I991 . Orego n
State Parks and Recreation Division. Master Plan­
ning Unit) sta tes :

"The projected future demand for recrea tional
facilities in the gorge is virtually limitless as the
population grows an d interest in outdoor recreation
increases. All of the sources of recrea tion stat istics
for the gorge pre dict a very high percentage of
recreational need.s growth for the area. Unfortu­
nately, resources are limited and can o nly support a
finite level of recrea tion and associa ted facilities. As
a result, supplying the needed amou nt of facilities to
satisfy a parti cula r demand is often difficult, if not
impossible".

South of the Columbia River in O regon all types of
boat ing facilities are needed . including access.

2

ramps, transient tie-up facilities. and sewage dump
stat ions for larger boa ts. De mand currently exists
for additional ca mpsites. designat ed trail facilities
for walking. hiking. biking, and horseback riding.
and for parks of all types. This demand is expected
to con tinue th rough the year 2000.

North o f the Columbia River in Washington the
region lacks sufficie nt boat ramps and moorage slips,
picnic sites, swimming beaches, ca mping areas, RV
areas. and hiking tra ils. In addition. hunting and
fishing access as well as increased opportunities for
snow activities are needed. Th ese conditions are
projected to persist throu gh the yea r 2000.

As not ed above. windsurfing is one of the fastest
growing sports in the region. Although the river and
wind conditions in the Columbia River Gorge are
ideal for windsurfing. only a few sites have the
necessa ry land -based facilities for windsurfers and
spectators . Th e Columbia Gorge Windsurfin g Study,
(Oregon State Parks . 1986) reported that there was
only one public pa rk in the gorge that provides
ade quate parking. restrooms, picn icking facilities,
and are as for rigging. launching and landing the
boards; and that park was ofte n filled beyond its
ca pacity during racing events. Some additional new
facilities have been deve loped specifica lly to meet
windsurfing needs. However, demand for those
facilities continues to exceed supply.

Access and deve lopment of additional recreational
facilities in the gorge is constrained by a number of
factors. Th e naturally steep and rugged topography
in th e Columbia River Gorge limits the land base
suitable for int ensive use recreation sites. The
highway and railroad rights-of-way on both sides
of th e river take up much of the deve lopable land
area or closely follow the shore line. In many areas,
those rights-of-way also prevent safe pedestri an
and vehicle access to the river. In addition. th ere
are many other conflicting uses and purposes to be
conside red. For example. planned expansion of Mary­
hill State Park in 1988 to provide facilities for wind­
surfing was stopped due to archeo logical concerns.
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Table 2-32. Lower Columbia River Recreation Sites and Facilities
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... flOAT flOAT flOAT flOAT
IIOOIl PICllIC PlCIIC CAW tAlI. CAW..........

.~k
lAlJHCH IIOOIl lfOOIl

I~T:' me"",.
me lllI£S me lllI£S

d\% • _ , ~, ...... t~± GI\OllP lNIllV t/OOl(UP GA~".-<.-

"PROJECT: MCNARY DAM! lAKE WALWlA

Burbank Island

Chiawana Park and
I 2 30 1

Road 54 Park

Col umbia Park 3 9 150 I 36 18

Hat Rock State Park I 2 180

Hood Park 2 5 78 1 69 69

Hover Park

Howard Amon Park 2 4 43 1

Le slie R. G roves Park I 3 16

Locus t Grove Martindale 20

Madame Doron
1 1 5 15

Memori al Park

McNary' Beach Park 20

McNary Dam 2 3 50 2

McNary Na tiona l Wildlife
Refuge

McNaI)' Yacht Club 1 1 10

Pace Boat Basin 1 2 S

Peni nsula Habit at
Management Uni t

Sacajawea Stale Park 1 2 106 1

Tho Rivers Habitat
Management Unit

1\vo Rivers Park 2 4 3

Walla Walla Yacht Oub 1 1 5

Warehouse Beach Rec. A rea 10 20

Warehouse Beach Sand
10 20

Station Ret . Area

Wye Par k 1 2 5 1

Yakima River Delta Wildlife
Nature Area

SU BTOTAL 20 41 0 0 0 746 8 160 87 0
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Table 2-32. Lower Columbia River Recreation Facilities - CONT

2

BOAT
BOAT BOAT BOAT IIOOR PICNIC

PlCNC CAMP CAMP CAMP

1 11A111. I;j; 'h RAMPS LAUNCH IIOOR IIOOR
';ll""YS SIT£S$1

SIT£S SIT£S =UP SIT£S ..
iii LANES S~CES FEET GROUP lNtlIV GI\OUP .. ,~

"PROJECf: JO HN DAY DAMILAKE UMATI LLA

Arlington Park 1 2 10 200 8

Boardman Park 1 2 12 I 63 31

Crow Butte State Park 1 2 10 150 20 50 50

Irrigon Park 1 2 14 1

LePage Park 1 2 200 23 30

Unatilla Marina and Park I 4 40 500 5

Philippi Park 10 200 20 20

Plymouth Park 1 2 3 15 I 32 32

Quesnel Park 1 1 5 20

Railroad Island 2 5

Rock Creek Park 1 2 12 12

Roosevelt Park 1 2 5 50 8 10

Sundale Park 1 1 3

Umatilla National Wildlife
1 I

Refuge

Nugent Park I I 15 1

w il low Creek

Alderdale Park

SUBTOTAL 13 26 78 1300 0 160 4 242 113

" PROJECf: TH E DALLES LOCK & DAMILAKE CELlLO

Celilo Park I 2 36

Hess Park 4

Horsethei f Lake 2 2 27 25

Maryhill Park I 2 10 1 50 25

Seufert v isitor Area

Slearfish Lake 1 3

Biggs Park

Cliffs Area 1 1 5 1 10

Avery Park 1 1 3

Deschutes Slate Park 1 2 25 34

Rufus 1 1 48

SU BTOTAL 8 12 0 0 0 161 2 119 25 0
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Table 2-32. Lower Columbia River Recreation Facilities - CONT
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BOAT . ""T BOAT
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LAUNCH """".,,4 =11 6llE$ SlIES 6llE$

~ LANESY SPACES augr' 1", . + GROUP nov IIOOKUP GROlJl'

··PROJECT: BONNEVILLE DAMIlAKE BONNEVILLE

Wmd River Boat River 1 2 0 0 0 0 0 0 0 0

Bonneville Dam visitor
0 0 0 0 0 0 0 0 0 0

Center

Rock Creek Park 0 0 0 0 0 0 0 0 0 0

Bonneville Hatchery 0 0 0 0 0 0 0 0 0 0

Overlook Park 0 0 0 0 0 0 0 0 0 0

Bingen Boat Basin 1 3 25 300 0 12 0 0 0 0

Crates Point 0 0 0 0 0 0 0 0 0 0

Doug's Beach 0 0 0 0 0 6 0 0 0 0

Drane Lake 1 I 0 0 0 0 0 0 0 0

Hood River Boat Basin &
I 3 0 0 0 0 0 0 0 0Marina

Hood Vista Sail Park 0 0 0 0 0 0 0 0 0 0

Koberg Beach State wayside 0 0 0 0 0 6 0 0 0 0

Mayer State Park I 3 0 0 0 26 0 0 0 0

Memaloose State Park 0 0 0 0 0 1 1 110 43 0

Rowland Lake Boat Ramp I 2 0 0 0 0 0 0 0 0

Spring Creek Fish Hatchery 0 0 0 0 0 0 0 0 0 0

The Dalles Boat Basin I 3 0 900 0 0 0 0 0 0

v iento State Park 0 0 0 0 0 19 0 75 0 0

Bon neville D am WA Shore
0 0 0 0 0 10 0 0 0 0Visitor Fac.

SUBTOTAL 7 18 25 1200 0 80 I 185 43 0

· · PROJECT: COLUMBIA RIVE R BELOW BONNEVILLE DAM

Barsteads Landing I I 0 200 0 0 0 0 0 0

Beacon Rock State Park I 3 0 200 0 70 0 30 0 0

Benson Park 0 0 0 0 0 lOS 0 0 0 0

Coverts Landing 1 I 0 0 0 0 0 0 0 0

D alton Point I I 0 0 0 0 0 0 0 0

Hankens Landing I I 0 300 0 0 0 0 0 0

Multnomah County Park 4 2 10 120 5 100 S 200 45 8
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Table 2-32. Lower Columbia River Recreation Facilities - CONT
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Corbett Launch Ramp I 1 0 0 0 0 0 0 0 0

Sandy River 2 1 5 30 2 40 4 100 5 5

Rooster Rock State Park I 2 0 0 1 229 0 0 0 0

SUBTOTAL 13 13 15 850 8 544 9 230 50 13

TOTAL 60 109 143 3350 8 1688 24 936 298 13

Table 2-33. Lower Columbia River Visitation Summary, 1987-1 993

VISITOR-DAYS (in 1,000'5)
MONTH

1993 1992 1991 1990 1989 1988 1987 AVe

McNARY 1..OCK & DAM I lAKE WALLUlA

Corps o f Engineers Recreation Sites!'

Ja n nla nla 895 112.9 100.4 92.4 81.1 953
Feb nla nla 123.9 91.6 803 )23.) 106.0 105.0

M " nla nla 1605 255.1 258A 171.4 212.6 211.6
Apr nla nla 2063 246.2 345.0 302.4 278.8 275.7
May nla nla 2652 228.0 322.4 330.4 4365 3165
lun nla nla 387.1 3165 4115 3775 495.7 397.7
lui nla nla 467.7 407.4 560.6 485.4 505.8 485.4
Aug nla nla 349.8 588.3 393.0 440.3 430.0 440.3
Sep nla nla 300.9 208.6 2905 25D.4 350.9 2803
Oct nla nla 147.0 142.1 139.0 191.3 1675 157.4
Nov nla nla 141.9 112.2 102.7 96.8 117.0 114.1
De<: nla nla 107.7 70.1 93.4 94.8 943 92.1

Project Total niB nI. 2:747.5 2:779.0 3097.2 2956.2 3176.1 2:971.2

JOHN DAY LOCK & DAM I LAKE UMATIL lA

Corps of Enginee rs Recreation Sited !

l an 43.7 77.6 745 1033 98.6 56.9 56.6 73.0
Feb 67.4 100.9 100.7 93.8 72.7 80.2 61.9 825
M" 2JO.2 165.8 133.5 123.0 197.6 126.5 73.5 147.2
Apr 263.0 271.8 230.9 176.8 200.6 164.0 1053 201.8
May 311.0 334.2 1335 227.9 270A )98.4 140.7 230.9
l un 2763 363.4 246.2 270.6 2%.9 264.0 203.8 274.5
lui 322.4 353.2 364.2 310.3 312.4 315.8 228.4 315.2
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Table 2-33.
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Lower Columbia River Visitation Summary. 1987-1993 - CONT.

VISITO R- DAYS (I n 1,000' 5)
MO NTH

1993 1992 1991 1990 1989 1988 1987 AVG

J OliN DAYWCK & DAM I LAKE UMATILlA - CONT

Corps of Engineers Recreation Sites! / - CONT

Aug 342.9 322.9 363.1 414.2 379.3 333.1 239.1 342.1
Sep 279.3 263.9 306.4 366.4 317.0 292.5 174.1 285.7
Oct 223.1 192.4 253.0 253 .0 229.0 197.8 156.7 215.0
Nov 102.4 113.8 122.2 122.2 107.2 128.3 94.5 112.9
Dec 76.6 91.0 79.3 79.3 n.7 100.3 61.8 80.9

Corps Subtotal 2518.3 2650.9 2407.5 2540.8 2559.4 2257.8 1596.5 2361.6

Umatilla NWR 6/

nla nla 138.0 nla nla nla nla 138.0

Projet:t Total 2499.6

TH E DALLES LOCK & DAM I lAKE CEL1W

Corps of Engineers Recreation Sites! !

Jan 13.0 35.4 74.5 103.3 98.6 27.5 21.0 53.3
Feb 27.6 51.5 100.7 93.8 72.7 49 .1 30.0 60.8
Mar 60.3 86.0 133.5 123.0 197.5 43.5 37.5 97.3
Apr 125.9 106.0 230.9 176.8 200.6 67.6 73.5 140.2
May 154.9 171.7 133.5 227.9 270.2 73.8 59.9 156.0
Jun 160.1 172.6 2462 270.6 2%.9 99.1 97.5 191.9
J u1 149.0 214.3 610.6 310.3 312.4 136.6 117.2 264.3
Aug 140.1 178.3 363.1 414.2 379.3 172.3 114.6 251.7
Sep 146.2 157.7 306.4 366.4 317.0 151.5 92.7 219.7
Oct 95.4 102.4 253.0 229.5 197.8 133.7 80.3 156.0
Nov 74.1 51.2 122.2 107.2 128.3 61.9 46.1 84.4
Dec 40.6 33.7 79.3 77.7 100.3 50.5 33.0 59.3

Corps Subtota l 1187.2 1360.8 2653.9 2500.7 2571.' 1067.1 803.3 1734.9

Other Recreation Sites

Desc hutes Reo. Area U 121.5 135.7 130.0 141.3 130.8 135.0 111.5
Heritage Landing {2 102.6 118.2 113.2 139.8 107.2 132.1 113.5
Misc. Windsurf Sites 31 nla nla 23.0 21.0 nla nla 10.5

Subtotal 224.1 2S3.9 266.2 302 . • 238.0 267.1 235.5

Prcject Total 1411.3 1614.7 2920.1 2802.8 2809.6 1334.2 1038.8
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Table 2-33. Lower Columbia River Visitation Summary, 1987-1993 - CONT.

2

VISITOR-DAYS (in 1,000's)
MONTH

1993 1992 1991 1990 1989 1988 1987 AVG

BONNEVILLE LOCK & DAM I lAKE BONNEVILLE

Corps of Engineers Recreation Sites1/

Jan 43.3 53.2 37.7 58.2 73.9 67.6 44.8 54.1
Feb 43.8 55.7 90.8 51.1 52.3 85.5 195.7 82.1
Mar 93.8 113.0 159.2 114.1 98.0 106.3 116.4 114.4
Apr 171.7 167.2 145.3 181.8 171.0 173.6 227.9 176.9
May 279.2 231.7 253.4 304.8 255.5 263.1 259.0 263.8
Jun 441.6 427.7 311.2 507.4 420.4 306.1 266.7 383.0
Jul 557.4 435.4 453.7 558.9 483.0 403.5 371.7 466.2

Aug 457.8 366.7 657.4 597.9 631.1 405.6 740.0 550.9
Sep 308.0 278.8 331.1 359.0 457.0 355.2 303.0 341.7
Oct 248.2 175.1 173.3 210.6 195.4 195.3 237.9 205.1
Nov 141.9 78.5 100.2 105.0 99.3 99.2 161.3 112.2
Dec 63.6 54.0 50.7 76.9 52.9 52.9 106.7 65.4

Corps Subtotal 2850.3 2437.0 2764.0 3125.7 2989.8 2513.9 3031.1 2816.0

Oregon State Parks

Viento St. Pk. 21 198.8 192.9 163.3 136.7 135.3 123.0 143.7
Mayer St. Pk. 21 115.5 139.3 114.4 89.5 125.7 57.9 125.3

State Parks Subtotal 314.3 332.2 277.7 226.2 261.0 180.9 269.0

Other Recreation Sites

Dalles Riverfront 31 nla n/a nla 270.2 nla nla nla
Hood River Marina 41 n/a nla nla 115.2 nla nla nla
Cascade Locks Park 51 n/a nla nla 274.7 n/a nla n/a
Koberg Wayside 21 n/a n/a n/a 82.2 nla nla nla
Spring Cr. Hatchery 71 nla nla nla 315.0 nla n/a nla
Misc. Windsrf Sites 81 nla nla nla 49.0 nla nla 25.0

Other Sites Subtotal nla nla n/a 1558.7 n/a n/a 25.0

PROJECT TOTAL 3164.6 2769.2 3041.7 4910.6 3250.8 2694.8 3325.1

SOURCES

1/ U.S. Army Corps of Engineers, Portland District. Portland, Oregon
21 Oregon State Parks and Recreation Department, Salem, Oregon
31 Port of The Dalles, The Dalles, Oregon
41 Port of Hood River, Hood River, Oregon
51 Port of Cascade Locks, Cascade Locks, Oregon
6/ U.S. Fish and Wildlife Service, Umatilla NWR
7/ U.S. Fish and Wildlife Service, Spring Creek Hatchery, White Salmon, Washington
81 Estimated from data presented in "Columbia River Gorge Windsurf Economics: 1990 Season"

David Povey, 1990. University of Oregon, Community Planning Workshop.
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CHAPTER 3

RECREATION ANALYSIS PROCEDURES AND METHODOLOGY

3

3.1 INTRODUCTION

The general objectives and functions of the RWG
were previously described in section 1.1. This
chapter describes and documents the quantitative
methods that were developed and applied to calcu­
late recreation participation impacts for the final
EIS. The primary analytical objective throughout
the course of the SOR study was to identify and
evaluate the potential effects of changes in system
operations on recreational use patterns in the Co­
lumbia River Basin (Basin), including predicted
direct, indirect, and cumulative impacts of alterna­
tives. A secondary goal was to estimate changes in
net social welfare attributable to changes in mains­
tem hydrosystem operations. Such effects are
manifested by how outdoor recreationist's behavior,
preferences, and willingness to pay change as opera­
tion of the Federal Columbia River Power System
(FCRPS) varies over time.

This chapter proceeds with a brief discussion of the
recreational concerns and issues that shaped the
decision to develop an analytical model needed to
quantify changes in recreation participation (trips)
and welfare (monetary values) within the Basin in
section 3.2. A generalized conceptual framework
underlying recreation demand modeling is suggested
in section 3.3. The methodology and analyses
developed to calculate recreation impacts for the
different phases of SOR leading to the final EIS are
reviewed in section 3.4. Section 3.5 provides the
rationale for transitioning from the modeling ap­
proach used in the draft EIS to a theoretically more
rigorous recreation demand and non -market valua­
tion model applied in the final EIS. The methodol­
ogy and theoretical construct underlying the final
EIS recreation demand (participation) model is
summarized in section 3.6 (Appendix J-1 presents a
detailed description of the methodology and theoret­
ical construct underlying the models, including the

basinwide recreation survey upon which the models
are based). Finally, a description of the reliability,
limitations, and assumptions associated with the
recreation visitation data that were used to calibrate
the final recreation demand model is provided in
section 3.7.

3.2 PUBLIC ISSUES AND CONCERNS

Throughout the SOR public scoping process, several
issues were raised pertaining to the effects of
FCRPS hydropower system operations on the quan­
tity and quality of outdoor recreation opportunities
at Columbia River federal and non-federal hydro
projects. Readers should refer to section 1.3 for a
description of site-specific public issues that were
raised about recreation resources in the Basin. It
was recognized that any recreation impact modeling
effort needed to adequately capture and reflect
these public concerns and opinions since outdoor
recreation is extremely important to local economies
and the quality of life throughout the Pacific North­
west. There are innumerable forms of water and
land based leisure activities available at many differ­
ent projects and, within a project, at many different
sites. The Basin's abundant and diverse outdoor
recreation opportunities continue to be used more
intensively and frequently by an expanding regional
population; the demand for high-quality outdoor
recreation experiences is expected to continue
climbing into the next century.

Most of the issues surfaced by the public concern the
deleterious effect of water releases and reservoir
drawdowns during peak recreation seasons. Severe
reservoir drawdowns render boat launching ramps
and marina facilities unusable, eliminate shore
access, and can dramatically alter the natural scenery
and aesthetic value of storage and run-of-river
projects. Excessive or inadequate water releases
from Federal hydro projects can also influence the
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quality of recreation experiences in downstream river
reaches by altering instream flows. Such changes in
streamflow can adversely impact those river users
who engage in fishing, power boating, and white­
water float boating activities among others. Similar­
ly, radical fluctuations in daily and weekly system
operations can disrupt popular recreation activities
that are typicallynot affected under normal operat­
ing conditions, such as wind surfing in the Columbia
Gorge National Recreation Area or float boating in
the Hells Canyon National Recreation Area.

It was clear from public commentary that any change
in FCRPS operations that causes reservoir elevations
and in-river flows to fluctuate severely is perceived
to have a significant negative effect on the quantity
and quality of recreational activities available on the
Columbia River. These insights, particularly the
direct relationship between recreation use and
changes in hydrological conditions, were especially
important information used to help formulate a
conceptual framework for the recreation impact assess­
ment models developed for the draft and final EIS.

3.3 CONCEPTUAL FRAMEWORK

Decision analysis procedures were applied and used
to translate these public concerns into a conceptual
framework to model the recreation and social wel­
fare effects of alternative SOSs. Recreation demand
(participation) models are conceptually needed
because outdoor recreation is very popular and
valuable in the region, a Basin-wide recreation
demand model was previously lacking in the region,
and changes in Columbia River recreation participa­
tion rates and recreational social welfare (monetary)
values could not be easily quantified. A theoretically
correct and properly specified recreation model
statistically explains how recreation participation
(and values) at the numerous projects and sites, and
in activities throughout the Basin, changes under
various FCRPS operating conditions. Recreation
demand models estimated statistically are based on
the economic theory of recreation demand and
accepted non-market valuation techniques. New
empirical research techniques which had not pre­
viously been attempted in the Basin were needed to
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estimate and apply such a theoretical recreation
demand model to the SOR.

The primary inputs into a fully-integrated recre­
ation demand model and their conceptual linkeage
to recreational user behavioral responses (outputs)
are presented in Figure 3-1. This diagram shows
the relationship between the physical, chemical, and
biological components of a hydrologic system, the
different forms of recreation activities available to
participants, and the resultant effects which are to
be measured. The recreation model is driven by
reservoir lake elevations and streamflows. Fluctua­
tions in lake hydrology and riverine flows alter the
suitability of recreational opportunities in terms of
access, aesthetics, safety, and water quality.
Changes in hydrologic conditions impact the produc­
tivity of biological resources at various levels of the
trophic food chain extant in fluvial and lacustrine
systems. The diversity and composition of fish and
wildlife populations vary in abundance and distribu­
tion in direct response to such changes in biological
trophic relationships. The quality and quantity of
recreational experiences for such activities as fishing,
boating, and camping are influenced directly by
these variations in resource abundance (i.e., fishing
catch rates) and system hydrologic conditions. Such
effects on recreation are measured as a change in
recreation participation rates, expressed as visitor or
recreation days. The final measure of impacts
(visitor days) can be translated into monetary terms
to quantify the non-market value of various recre­
ational activities.

3.4 ANALYTICAL SCOPE FOR DRAFT EIS

3.4.1 Model Development

Recreation pilot simulation models were developed
and applied in the first phase of SOR leading up to
the Draft EIS issued in 1994. The underlying meth­
odology applied in this initial pilot model develop­
ment phase is described in Columbia System Opera­
tion Review Screening Analysis: Description and
Conclusions (SOR, 1992). These initial pilot models
were a first-cut analytical tool used to quantitatively
estimate impacts on recreation resources under
various system operating strategies.
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Figure 3-1. Conceptual Framework for Recreation Impact Assessment Models
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Pilot models were initially constructed for a repre­
sentative sample of Federal projects which were
thought to best characterize the recreation effects
that could be expected from altering system opera­
tions. It was not necessary to develop models for
every Federal project to satisfy the requirements of
pilot and screening analysis. Rather, a representa­
tive subset of projects were selected to facilitate
analyses of the 91 screening alternatives that were
analyzed in phase 1. This analytical scope adequate­
ly characterized the range of preliminary impacts
that were expected to occur as a result of altering
system operations.

Pilot recreation models were initially developed for
three federal storage projects: Dworshak, Libby, and
Grand Coulee. These models were based on exist­
ing visitation data sources and professional judgment
of recreational professionals in the region. A fourth
storage model, Hungry Horse, was adapted from a
statistical contingent valuation model estimated from
recreational user survey data collected on -site
(Ben-Zvi 1990). These storage projects are very
popular recreation areas that are geographically
dispersed throughout the Basin and are considered
to attract a representative sample of recreationists
throughout the region. In addition, the Corps and
Reclamation maintain good historical databases on
recreation usage, facilities, and lake elevations at
these reservoirs, another factor that influenced the
decision to develop initial pilot models for these
projects.

Free-flowing river stretches were not included in
the initial pilot modeling efforts. Data on recre­
ational activities on free-flowing river reaches that
are or could be affected by Federal dam operations
(i.e. Clearwater River below Dworshak, Kootenai
River below Libby, Flathead River below Hungry
Horse, and Snake River Hells Canyon National
Recreation Area) were unavailable at the time pilot
analysis was completed. In addition, the hydrore­
gulation outputs for screening alternatives provided
end-of-month pool elevations and flows, but not
hourly or daily fluctuations in streamflows. At this
time, it was felt that an end-of-month streamflow
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model would not adequately characterize impacts on
water-dependant river recreation activities.

The pilot recreation models were structured to
simulate the effect of changes in FCRPS operations.
EXCEL spreadsheet models for each sample project
were constructed to estimate how variations in
reservoir pool levels affect participation rates in
various forms of outdoor recreation activities.
These pilot models estimated participation (use)
effects for the following four common recreational
activities: fishing, boating, camping/picknicking, and
swimming. Impacts on all forms of recreation
available at these reservoirs were not estimated;
therefore, the visitation numbers generated by the
pilot models underestate total recreation participa­
tion at these projects. These recreational activities,
however, accounted for the largest percentage of
visitation occurring at these four reservoirs and
represented the most important component of the
public's overall recreation experience. Alternatively,
the Hungry Horse model that was adapted did not
distinguish by activity, rather it generated an aggre­
gate estimate of impacts across all types of recre­
ation activities.

3.4.2 Methodological Assumptions

The methodological structure of the initial pilot
models was based on a simple relationship between
lake elevation and expected participation (usage) in
each recreation activity. Drawdowns in lake levels
are known to produce undesirable physical effects
that adversely impact a user's ability to recreate at a
reservoir, such as exposing mud flats, rendering boat
ramps unusable, limiting shore access, and impairing
overall lake aesthetics. Consequently, use (visita­
tion) in a particular recreation activity was assumed
to decline in direct response to, and correlate with,
reductions in reservoir elevations. Such "break­
point" relationships were established or adopted
(i.e., Hungry Horse) for each recreational activity at
each project. Break-points are points at which the
relationship between an elevation and recreation
usage are quantified. At each each break-point, a
percentage reduction in visitation was estimated and
established at various lake elevations as they
dropped from full pool. Figure 3- 2, for example,
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Degree of Recreational Impact at Varying Operational Ranges (Break Points)
(i.e., Timing of Reservoir Fluctuation/Downstream Flow)

Pool Elev. 1290 ft. 1285.0 ft. 1280.0 ft. 1250.0 ft. 1234.0 ft.

Description Maximum Pool Intermediate Pool Lower Intermediate Pool Low Pool Minimum Operating Pool

Full pool not optimum Drawdown is five feet Drawdown 10.0 ft. is at Drawdown 40.0 ft. below Drawdown 56 ft. from
as debris lodged at high from full, debris is lower end of historic sum- full pool. All recreation fulI pool. Most water

General water line is refloated stranded at high pool, mer fluctuation. Major facilities and marina ser- based facilities are out of
Comments and becomes a problem swimming beaches are im- negative impacts begin to vice severely impacted. service.

to boaters. More sandy pacted, natural beaches occur.
beaches available with are exposed.
minor drawdown. Op-
timum pool is 1288 ft.

All boat ramps and All boat facilities avail- Three small launch ramps Launch lanes are reduced Only four narrow launch
docks are fully usable. able; shoreline beaches inoperable; all other boat- by more than half. Most ramps in service. Docks

Boating Floating debris is a exposed. ing facilities usable. Some docks out of service. and marina services un-

(all types) deterrentto boating minor inconvenience at One major marina is out available.
launching and parking ofbusiness.
sites.

Boating Use: 95% Boating Use: 100% Boating Use: 85% Boating Use: 50% Boating Use: 15%

Floating debris is a Minimum debris on water Lake access is impacted VVateraccessseverely Lake access very diffi-
minor deterrent to surface; shoreline easily for shore and boat an- hampered for boat and cult. Negative impacts

Fishing fishing. All facilities accessible; all facilities glers. shore anglers. Resident on resident fish popula-
(boat or shore) usable. available. fish stocks diminished. tions. Marinas are inop-

erable.

Fishing Use: 95% Fishing Use: 100% Fisbing Use: 85% Fishing Use: 50% Fisbing Use: 10%

All water - related rec- All facilities operable; VVater surface is farther VVater surface long dis- Long distance from
reation facilities are lakeshore easily accessible away from developed tance from camping and camping and day use faci-

Camping/ fully usable. Some from camping and day use camping and picnicking picnic facilities. Aesthet- Iities to lake. No devel-

Picnicking
minor detriment due to areas. areas. Negative effect on ics adversely affected by oped swim areas in ser-
floating debris and not aesthetics. large drawdown band. vice. Poor aesthetic qual-
as many sandy beaches. ity. Fewboating facilities.
Camping/Picnicking Camping/Picnicking Camping/Picnicking Camping/Picnicking Camping/Picnicking
Use: 100% Use: 100% Use: 90% Use: 60% Use: 50%

All designated swim- Some swim hazards at de- Designatedswimming All developed swimming All developed swim
ming areas fully usable. veloped swim areas. Shal- areas are greatly dimin- areas are exposed and es- areas are unusable and

low water under swim ished in size; swim plat- sentialIyunusable. high and dry.
Swimming floats hazardous to divers. forms unusable. Long dis-

Swim areas within boom tance from turfand shaded
floatsdiminished. areas to water surface.

Swimming Use: 90% Swimming Use: 75% Swimming Use: 25% Swimming Use: 0% Swimming Use: 0%

Figure 3-2. Grand Coulee/Lake Roosevelt Break Points
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shows that at Grand Coulee a drawdown of 5 feet is
assumed to reduce participation in boating activities
by 5 percent from historical visitation levels. Similar­
ly, a lO-foot drawdown is assumed to reduce boating
usage by 15 percent. The activity break-points were
quantified in this way for all of the projects.

In general, the physical break-points were esti­
mated based on the best professional judgment and
knowledge of RWG members, resource managers,
and recreation planners familiar with the project
areas. The assumptions, justification, rationale, and
data used to develop recreation activity break-point
relationships for these four project areas are docu­
mented in the Screening Analysis (SOR, 1992).

Such break point relationships were translated into
linear curves, where the percent reduction in visita­
tion is a function of variable lake levels as they
progressively decline from full (SOR, 1992, 1994).
This basic methodological structure of the pilot
models was also applied to estimate recreation
impacts for the draft EIS. The pilot models mea­
sured effects on recreation activities by estimating
from these break-point curves gains or losses in
recreation visitation or participation rates, expressed
in visitor days (or hours), in response to changes in
end-of-month lake elevations. Monthly lake
elevations were based on outputs generated by SOR
hydrological simulation models. The total annual
impact on recreation usage by project was computed
as the sum of the monthly changes in visitation for
each recreational activity.

3.4.3 Sensitivity and Probability Analysis

Sensitivity analysis was carried out to explain which
variables impact the value measure (i.e., total visitor
hours, or days, at each reservoir) most significantly.
Each parameter in the model was varied around a
range of high and low values, and was then entered
into the Decision Analysis Sensitivity software pro­
gram to test the resulting change in visitation. The
larger the spread or deviation in the value measure
(i.e. visitor hours or days), the more sensitive the
input variable is in explaining a change in visitation.
These variables were ranked according to their level
of importance in "tornado" diagrams that were gener-
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ated by the Decision Analysis software package. An
example of a tornado diagram for the Dworshak pilot
model is shown in Figure 3-3. From the sensitivity
analyses, the variables considered most important for
modeling purposes were hydrologic conditions and
break-point/activity relationship curves for each
recreation activity (SOR, 1992).

Those input variables that explained the largest
variation in visitation were selected for the subse­
quent probability analyses of alternatives evaluated
in the screening phase of SOR. The Supertree
software program generates a decision tree to calcu­
late the expected value (weighted average) of all
possible outcomes defined by the tree structure.
Each branch of a decision tree is assigned a certain
probability of occurrence in order to execute the
probability analysis (SOR, 1992). An example of a
Supertree probability analysis performed on the
Dworshak pilot model is provided in Figure 3-4.
The output is: 1) a cumulative probability distribu­
tion that plots the likelihood that participation will
be less than or equal to a certain number of visitor
hours (days) for three alternatives evaluated simulta­
neously, and 2) the expected value of recreation
visitation at the project. From the Dworshak proba­
bility distribution, it can be concluded, for example,
that the FLOW alternative analyzed in this instance
affects visitation much more significantly than the
STORAGE and BASE alternatives. That is, for
every probability level, the expected value of visita­
tion is much higher under BASE and STORAGE
than under the FLOW alternative.

3.4.4 Screening Analysis

The four recreation models developed during the
pilot phase were executed to analyze 91 hydrological
alternatives evaluated during the SOR screening
phase. Each pilot model was structured to capture
the effect of uncertainty in break-point relation­
ships (i.e. changes in use given variable water condi­
tions) and the variability in hydrological conditions
using the Supertree software. The uncertainty in
break-point relationships was reflected by establish­
ing a "high" and "low" range of values around the
original break-points which establish a point esti­
mate for percentage of visitation at a particular lake
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Figure 3-4. Example of Probability Analysis applied to Recreation Pilot Model

elevation. High, mid-range, and low activity
break-points CUIVes were assigned a probability of
5 percent, 95 percent, and 5 percent, respectively, to
conduct the probability analyses.

The primary output of each Supertree probability
run was the expected value of recreation - hours or
days, summed across all four recreation activities, for
each of four reservoir projects -- Dworshak, Libby,
Grand Coulee, and Hungry Horse. The expected
value of recreation- hours or days was ranked
against two base cases to compare the effects of the
alternatives evaluated in screening. The recreational
impacts for 91 screening alternatives are provided in
Screening Analysis (SOR, 1992).

3.4.5 Full-scale Analyses for Draft EIS

The recreation pilot models developed for screening
were considered to be preliminary analytical tools

and were not specified to explain with statistical
confidence changes in recreational demand and value
as a function of system hydrological conditions. The
pilot modeling approach was, however, a constructive
first-step attempt at developing an analytical tool
needed to estimate Basin-wide recreation impacts.
By incorporating uncertainty in parameter estimates,
the pilot models were capable of generating reliable
measures of gains or losses in recreation use under
varying hydrological conditions. At the time the draft
ElS was completed, the pilot model was considered to
be the best tool available to analyze the quantitative
effects of alternative SOSs on Basin recreational
resources. Consequently, the methodological ap­
proach developed in screening was also applied to
conduct full-scale analysis for the draft ElS.

Full-scale analyses focused on all 14 Federal proj­
ects being evaluated under SOR (see section 1.4.1.).
Recreation impact assessment models (lAM) were
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developed for each Federal project inextricably
linked to the operation of the FCRPS. In addition,
lAMs were constructed for three free-flowing river
reaches that are affected by changes in Federal
system operations. These include: 1) the Clearwater
River below Dworshak Dam, 2) Kootenai River
below Libby Dam, and 3) the Columbia River in
Canada, below Keenleyside and Brilliant dams to
the international boundary.

The Streamflow IAMs were developed, despite the
limitations imposed by the availability of average
monthly streamflows, to serve as a proxy for the
range of impacts that could be expected to occur on
free-flowing reaches of the Columbia River.
Because of severe data limitations, quantitative
models were not developed to estimate indirect effects
on non-Federal project areas (e.g. mid-Columbia
Public Utility District dams) and other nationally
renowned or important free-flowing river recreation
areas on the Snake River and tributaries to the
Columbia River, such as Hells Canyon National
Recreation Area and the Flathead River below
Hungry Horse Dam.

Quantitative analyses were complemented with an
extensive qualitative evaluation of the direct and
indirect effects of each SOS. The results of the
full-scale IAMs, combined with professional knowl­
edge of the characteristics of project areas, sites, and
recreational attributes; were used to quantitatively
and qualitatively estimate effects on Basin recre­
ation participation and quality. Technical Exhibit C
describes the detailed modeling methodology used to
conduct pilot and full-scale analyses for the draft
EIS.

The full-scale IAMs were designed to estimate use
by recreational activity for each of 14 Federal stor­
age and run-of-river projects. As in pilot analysis,
the primary recreational activities that accounted for
the majority of the recreation use occurring on an
annual basis were incorporated into each IAM
model. For all storage and run -of-river projects,
four activities were modeled: boating, fishing, swim­
ming, and camping/picnicking. A fifth recreation
activity, windsurfing, was also included in the models
developed for the Bonneville and The Dalles proj-
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ects, since it is an extremely popular activity in the
Columbia River Gorge National Recreation Area.

The full-scale lAM generated an estimate of recre­
ation participation (visitation) rates, measured in
recreation days, for the most important water-depen­
dent recreational activities available in each project
area. Recreation days, instead of recreation - hours,
was selected as the primary value measure for
calculating effects because it was the value measure
used to monetize the value of public outdoor recre­
ation in the Basin. From information gained during
the pilot phase, the full-scale models were executed
using variables for hydrology, including the 50-year
streamflow record, and break-point/activity curves
developed for each recreation activity. The Super­
tree software program was used to produce the final
value measure, the expected value of recreation
days, in order to evaluate the effects of alternative
SOS's in the draft EIS.

3.5 TRANSITION FROM DRAFT TO FINAL EIS
MODEL

The RWG convened a workshop in February 1991 to
allow scientists to review and critique the recreation
pilot modeling concept that was developed for
screening and which was ultimately carried forward
to conduct full-scale analysis for the draft EIS. The
conclusions of this workshop helped guide, shape,
and design the research program which was under­
taken to expand upon and enhance the initial IAM
capability. The most important conclusion of the
workshop was that the validity of the break-point
curves was questioned because evidence of users
actual response to changes in lake elevations and
streamflows was absent. Although the lake elevation
(streamflow)/activity relationships may approximate
reality, for the most part they are not based upon
empirical user behavioral response (demand) curves.
Other important limitations of the draft EIS model­
ing approach were: (1) it did not correlate visitation
to fishing and hunting success as it may be in­
fluenced by the effects of alternative SOSs on fish
and wildlife populations; and (2) it did not address
shifts in participation across substitutes in the region
under the alternative SOSs.
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To remedy these concerns, the RWG determined that
recreation user surveys should be conducted at a
number of Federal projects to enhance the predict­
ability and credibility of the SOR recreation IAMs
applied in the draft EIS. To this end, a comprehen­
sive study plan was developed to improve upon the
draft EIS analytical tools and to accomplish the
following objectives for the final EIS : 1) implement
visitor use surveys throughout the Columbia River
Basin; 2) apply a Contingent Valuation Method
(CVM) to elicit the public's participation and eco­
nomic valuation response to changes in lake eleva­
tions and/or streamflows; 3) estimate contingent
valuation and participation user responses to alterna­
tive hydrologic conditions; and 4) develop a simula­
tion model that will statistically predict changes in
recreation demand and social welfare values under
various hydrological (pool levels and streamflow
rates), substitution, resource quality, and social,
demographic, and economic conditions in the Basin.

The first phase of this long-term research plan was
implemented by conducting an initial (phase I)
recreation survey in the Basin during April 1993, as
described in section 2.4. The survey was designed to
obtain basic information about the patterns of
water-related recreation use in the region (RCG/
Hagler Bailly, Inc. 1993). The RCG (1993) phase I
survey also recommended that specific empirical
modeling approaches, the CVM and contingent
behavior elicitation format, be implemented to
provide defensible estimates of economic value and
changes in visitation rates (demand) as pool eleva­
tions or flow rates vary at the projects under study
and elsewhere in the Basin. In addition, the phase I
survey information was used to develop sampling
strategies in order to conduct a comprehensive
regional CVM survey of recreation users in phase II
of the research plan.

Following the phase I survey, several focus group
meetings were convened in September 1993 to begin
to test the feasibility of conducting a Basinwide
CVM/contingent behavior survey of recreational
users and to design the phase II sampling plan.
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Focus group participants were provided with several
examples of potential survey questions to determine
whether or not the contingent behavior and CVM
elicitation questions were understandable and free
of bias problems that can occur in traditional CVM
surveys. The responses generated by the focus
group participants were evaluated to determine
whether unbiased contingent behavior and valuation
responses could be provided by respondents. Based
on the outcome of these focus group discussions,
and further pre-testing of the survey instrument in
October 1993, it was concluded that the CVM/con­
tingent behavior approach should not be adminis­
tered as originally planned. A revised approach, the
Travel Cost/Contingent Behavior (TC/CB) survey
format, was instead adopted to model Columbia
River Basin recreation in phase II of the research
(see Appendix j-1, Chapter 3).

The Phase II survey of Columbia River Basin recrea­
tionists was carried out in fall 1993 and designed to
provide data parameters needed for the TC/CB
modeling task. The TC/CB statistical estimation
tasks and development of a basin -wide simulation
demand model were subsequently completed and
incorporated into the final EIS. The associated
simulation modeling results were used to predict
changes in recreation participation for the final set of
SOSs and replace the quantitative estimates provided
in the draft EIS. In particular, the recreation model
was designed to meet the RWG's fundamental objec­
tives to: 1) predict how frequently individuals take
trips to each of several Federal projects under exist­
ing and hypothetical water levels or streamflows as
manifested by each SOS, and 2) predict recreation
values for these trips, and subsequently predict
changes in those values as water levels or streamflows
at the projects change. Chapter 4 of this appendix
presents the quantitative estimates of changes in trip
taking behavior resulting from changes in FCRPS
operating alternatives (SaSs). The monetized
non-market values of these changes in visitation to
Federal hydro projects are presented in Appendix 0
(Economic and Social Impacts).
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3.6 FINAL EIS RECREATION DEMAND MODEL

3.6.1 General Theory

This section briefly outlines the important theoreti­
cal features of the TC/CB modeling approach devel­
oped for the final EIS. The specific details of the
phase II research effort, including survey design,
data collection, theoretical construct, empirical
issues, econometric estimating procedures and
simulation model development are presented in
Appendix J-1.

TC can be used, along with a contingent behavior
participation model, to estimate the effects of
changes in pool elevations and flow rates at recre­
ation sites for Federal projects on individual eco­
nomic value and participation. As stated in the
economics literature, the CVM/CB technique was
developed in recent years to measure users willing­
ness-to-pay (WTP) for an improvement in, or
prevent the further loss of, the quality of natural
resource commodities that do not have established
market prices. It is, along with the TC and Hedonic
methods, a tool for estimating the non -market
value and demand for such natural resources as fish,
wildlife, recreation, water quality and air quality.

The TC/CB method is used in the final EIS to esti­
mate the effects of changes in, for example, reservoir
operating policies for Federal hydro projects in the
Basin on recreational participation at these projects
and on the monetary benefits derived by the users of
these sites. TC/CB modeling requires both actual
behavioral data on individual recreation trips and
behavioral responses to hypothetical changes in an
system operations, such as changed pool elevations or
streamflows outside the range experienced by individ­
uals recreating at Federal projects. The TC/CB
approach generates demand models of recreation
trips. The benefits of a change in an operating policy
to, for example, increase water levels at one or more
Federal projects may be estimated from the TC/CB
demand functions.

The TC/CB model predicts the destinations and
frequency of water-based recreation trips taken by
an individual to both Federal projects and other
substitute sites as a function of travel costs incurred,
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social and economic characteristics of an individual,
and the qualitative characteristics of the recreation
site. A TC model that fails to include substitute
sites typically results in biased estimates of the
benefits of recreation, unless there are no good
substitutes for the recreation sites being considered.
Data on the number of trips that an individual takes
to the waters in his/her region were collected using
the phase II mail survey questionnaire. Four regions
in the Northwest were defined based on existing
origin -destination data collected at the Federal
projects. The generalized version of the TC de­
mand equation can be written as:

(5) (5) Qij = f (Pij, Z, Si, Wj, Wk)

where,

Q = number of trips by an individual i to
project j,

P = a vector of the implicit prices of the trips
from an individual's origin i to various
destinations j,

Z = a vector of other time-varying variables,

S = a vector of individual social, economic
and demographic characteristics,

W = the water level for the own project j,

Wk = a vector of alternative water levels k that
may affect demand for own project j,

I = 1,...,1 an index denoting the individual
to whom the equation applies,

j = 1,...,1 an index denoting the project for
which projections will be made using the
equation

3.6.2 Actual Behavior Model

The TC demand model whose parameters are to be
estimated is a model of an individual's actual recre­
ation trip-taking behavior. The unit of measure­
ment is a recreation "trip." A recreation trip is
defined as the activity of leaving from home, for any
length of time, for the primary purpose of engaging
in recreation. That is, an individual visiting the local
creek for 2 hours or traveling to a distant lake 100
miles away from their residence is taking only 1 trip
irrespective of time and distance to the site.

The phase II recreation survey collected data on the
individual's actual trips taken to Federal projects
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during the 1993 water-based recreation season.
Recreators were asked whether they have taken any
water-based recreation trips to waters, including
lakes and rivers, in the Basin both in and outside
their region. Survey respondents are also asked
several questions to determine the costs to the
individual of a typical trip to one of the projects.
This cost information is used to construct "implicit
prices" for trips, which can be viewed in the same
way as market prices for goods: as recreation prices
increase, individuals switch to closer sites, or take
fewer trips.

An individual's demand for a particular water,
project, or recreation site also is a function of the
characteristics of that water. Qualitative site charac­
teristics have long been used to help explain the
demand for a recreation site (Greig, 1983; Morey,
1981). Many characteristics such as surface acreage,
flow rates, water levels, fish catch rates, type of bank
vegetation, and availability of boat ramps have been
shown to be important variables that explain or
influence recreation demand, but this importance
varies according to the user's type of recreation.
Finally, the demand for trips is influenced by various
social, demographic and economic characteristics,
such as age, sex, marital status, and income. The
exact set of variables included in the above vectors
may vary from project demand equation to equation
and the rationale for their development are dis­
cussed at length in Appendix J-1. TC recreation
demand models for water-based recreation in the
Pacific Northwest were estimated using the trip,
characteristics (for sites and individuals), and cost
data for each individual in the phase II survey
sample. The parameters of the travel cost recreation
model were estimated by carefully considering very
complex mathematical, econometric, and statistical
estimating procedures using a sample of cross-sec­
tional data such as collected in the phase II survey.

3.6.3 Contingent Behavior Model

The parameters of the TC model may also be esti­
mated using information about "contingent" trips.
These "contingent behavior" responses are the
stated number of trips that a recreator says s/he will
take under a hypothetical set of changes in system
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operations. Contingent behavior responses are
needed to explain behavior in response to conditions
outside the bounds of conditions that correspond to
actual ones. That is, several of the SOSs under
consideration in the SOR have not been experienced
by recreators in the Basin. Models of actual behav­
ior may not do a particularly good job of explaining
and predicting recreation trips and value under
widely different conditions than the ones actually
experienced.

Contingent behavior modeling applications to recre­
ation demand are growing rapidly, and the concept is
well-grounded in economic theory (Cameron 1990;
Englin and Cameron 1993). The approach used in
the phase II survey depicted hypothetical conditions
through computer enhanced photographs of two
different water levels (at reservoirs) or flow rates
(streams and rivers) at three to four projects in the
region. The two different water levels/flow rates
reflected conditions for the summer of 1993 and for a
hypothetical period, with a lower or higher water
level/flow rate. Each respondent looked at these
pictures and was asked how many more or fewer trips
s/he would have taken to the different projects if the
water levels had changed to those depicted in the
photographs representing hypothetical conditions.

Contingent behavior responses were tested to be
sure that they are consistent with logic and the
economic theory that explains recreation participa­
tion and site allocation. For example, if an angler
states that s/he will take 14 more trips per year if
water levels double at a close site, it is necessary to
test to see whether this number of new trips is highly
improbable given his or her preferences, as revealed
from actual behavior. Income constrains individuals
from taking more trips than they can afford, and
preferences that illustrate that the angler wants
variety in species and across waters will limit the
number of trips to the same water that we expect to
observe.

3.6.4 Predicting Future Demand

Once the parameters for the TC model shown in
equation 5 are estimated, it can be used to predict
trip-taking behavior under a wide variety of scenar­
ios. Scenarios, represented by each SOS, will vary
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primarily according to changes in site characteristics,
including water elevations and flow rates. Trips to
specific sites are estimated for each individual in the
sample, first, under base conditions. Next, the site
characteristics are altered to fit a specific scenario and
the model is used to predict the change in the number
of trips to each site. The difference in the number
of trips and the distribution of trips to destinations
reflects the impact of the scenario on recreation
participation and is expressed in terms of total
recreation days expended at a particular project. This
process is repeated for every individual in the sample
and these results are then "blown up" or extrapolated
to the population as a whole, using population
weights. Changes in the size and socioeconomic
characteristics of the population over time can also be
taken into account by systematically changing the
values of individual characteristics variables in the
model. The simulated results of each SOS and the
associated estimates of recreation days spent at each
Federal project are presented in Chapter 4 of this
appendix.

3.6.5 Estimating Recreation Values

Changes in the welfare of recreators are defined in
terms of an individual's maximum willingness to pay
(WTP) to prevent conditions from becoming worse.
The difference between an individual's maximum
WTP and the amount s/he actually has to pay for a
change in conditions is.known as consumer's surplus
and is the economist's preferred measure of net
benefits. Recreation TC demand models reveal the
consumer's surplus without asking the individual any
direct question about his or her WTP (See Technical
Appendix 0, Economics and Social Impacts, for a
more complete discussion). Put simply, the consumer
surplus measure is derived from the travel cost
demand equation by mathematical integration over
the change in conditions.

Without the contingent behavior questions discussed
above, the recreation TC demand model estimated
for the final EIS will reveal the total consumers
surplus for recreation in the Basin. By combining
contingent behavior responses the impacts of water
elevations and flows to changes or consumer surplus
could be estimated. Using this approach along with

3

actual behavioral responses, the net benefits from
preventing water level decreases at any of the Federal
projects can be estimated. The associated consumer
surplus estimates of value by SOS are presented in
Appendix 0 (Economics and Social Impacts).

3.7 DATA SOURCES AND ASSUMPTIONS

The draft EIS lAM and final EIS recreation demand
model estimate gains or losses in recreation visitation
rates, expressed as recreation or visitor days, under
each SOS. The accuracy of these effects depends, of
course, upon the quality of the recreation data that
are integrated into the models. Seven years of
monthly visitation data for each project, collected
from 1987-1993, was the primary input used in the
draft recreation demand models. The data were
supplied by federal, state; and local agencies with
primary recreation management responsibility at the
respective projects. The primary source of data for
the impact assessment models used for the final
report was the recreational user survey performed in
1993. Historic visitation data from 1992 and 1993
was used to aggregate and calibrate the final models.

3.7.1 Corps of Engineers

The primary source of visitation data for Federal
projects administered by the Corps is the Natural
Resource Management System (NRMS) database
maintained by the Corps District offices. Corps
visitation data supplied to NRMS is usually collected
through a combination of actual vehicle count and
visitor surveys. The NRMS database supplied annual
recreation visitation data over the last five complete
years of record (1987-1993) for each Corps project.
Average annual visitation was computed for each
project using NRMS records. For sites where less
than five years of record are available, the most
recent year(s) of data was used as a proxy for average
annual use.

NRMS data were also used to determine the percent
of total visitation by specific recreation activity and
the percent of activity participation by month for
each project area, referred to as load factors in the
NRMS. The NRMS maintains this information for
nine sets of unique activities: camping, picnicking,
boating, fishing, hunting, sightseeing, waterskiing,
swimming and other activities.
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The NRMS visitor data for the most part includes
water dependent and water-related recreation
activities at developed sites. It also may include
some "dispersed use" which is an additive number
used to account for those visitors who gain access to
Corps projects outside developed recreation areas
and are not included in traditional visitation count­
ing methods.

The term "visitor" as used in this analysis is equal to
the term "visit." A visitor means the entry of one
person into a recreation area or site to carry on one
or more recreation activities. Average annual visitor
days by activity were determined by multiplying the
average percent of total participation by activity
times average days per visit by activity. The total
equals average annual visitor days of recreation use
at the project area.

3.7.1.1 Libby Reservoir/Kootenai River

NRMS data includes only the small portion of the
recreation facilities that are located on administra­
tive lands at libby and lands immediately down­
stream also under Corps jurisdiction. This includes
the downstream segments of the Kootenai River.
The NRMS data are based on a visitor survey that
was conducted in 1985. A weighting factor was
derived from the survey results to establish final
visitation figures. In addition to NRMS data
sources, two years of visitation data were also avail­
able for the Canadian parks on the north half of the
reservoir.

Visitation data does not include the six major parks
that are administered by the USFS. The data col­
lected by the USFS was not reliable enough to be
accurately used in the evaluation. Visitors to the
three private resort/marinas on the reservoir are
likewise not included. Therefore, the Corps' visita­
tion data supplied for full- scale modeling purpose
under estimates the total number of visitors that
historically come to the reservoir.

3.7.1.2 Albeni Falls Dam/Lake Pend Oreille

NRMS includes all of the recreation facilities that
are located on the lake and lands that are adminis­
tered by the Corps. This also includes land adminis-
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tered by Idaho Department of Fish and Game under
lease from the Corps. The last visitor survey was
conducted in 1985, and from the results, a weighting
factor was determined to establish final visitation
figures.

At least one year of data were available for the six
USFS sites, for Sandpoint City Beach, and for
Farragut State Park. Visitation to private facilities is
not normally collected and is not included in the
visitation figures. There are nine private lakefront
resorts, local hotels and motels, and 2,289 lakefront
parcels (Bonners County County lax Office, 1991)
that surround the lake. Consequently, the visitation
numbers used in full-scale modeling will underesti­
mate the total visitation that occurs at the lake.

3.7.1.3 Chief Joesph DamIRufus Woods Lake

NRMS includes all of the recreation facilities that
are located on the lake and administrative lands that
are under Corps jurisdiction. This also includes park
lands administered by Washington Sate Parks under
lease from the Corps. The last time that a visitor
survey was conducted was in 1990, and from the
results, a weighting factor was determined to estab­
lish final visitation figures.

3.7.1.4 Dworshak Reservoir

The visitation data for Dworshak Reservoir on the
Middle Fork of the Clearwater River includes water­
dependent and water-related recreation activities.
Only visitation to developed recreation sites with
direct access to the shoreline are included in the
database. The NRMS data base includes all of the
recreation facilities and sites operated by the Corps of
Engineers and Idaho State Parks on Dworshak.

NRMS visitation data for 1987 was incomplete, with
visitation available in "visitor hours," but not in
"visitors." To convert data to the appropriate unit
of measure for 1987 the ratio of visitors to visitor
hours for a known month and year were calculated.
The resulting multiplier was then applied to the
available 1987 visitor hours for the same month.
The result of this calculation is the estimated 1987
visitors (recreation days).
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3.7.1.5 Lower Snake River and McNary
Projects

The visitation data for lakes on the lower Snake
River ( Lake Sacajawea, Lake West, Lake Bryan,
and Lower Granite Lake) and Lake Wallula
(McNary project) on the Columbia River include
water-dependent and water-related recreation
activities. Only visitation to developed recreation
sites with direct access to the shoreline are included
in the database. The NRMS database includes all of
the recreation facilities and sites operated by the
Corps, Washington State Parks, and local govern­
ment agencies on the lower Snake River and that
portion of the Columbia River included in Lake
Wallula.

In four cases the visitation data was incomplete or
unavailable for several or all months of particular
years, and it was necessary to use two different
methods to create data that serves as a proxy for
visitation in the missing periods. For Lake Wallula,
the July and August 1988 estimated visitation was
estimated by averaging the available four years of
monthly data to fill in those two missing months.
July through December 1988 visitation for Lake
Bryan and Lower Granite Lake, and July through
December 1988 and all of 1987 at Lake West; was
incomplete; visitation was available in "visitor
hours," but not in "visitors." To convert data to the
appropriate unit of measure for these areas, the
ratio of visitors to visitor hours for a known month
and year were calculated. The resulting multiplier
was then applied to the available visitor hours for
the same month. The result of this calculation is the
estimated visitors for the missing months.

3.7.1.6 Lower Columbia River Projects

John Day Dam/Lake Umatilla. Only developed
recreation sites with direct access to the river are
included in the NRMS database. Other upland
recreation sites near the river but without direct
access to it have been excluded.

Supplemental data were obtained for Umatilla
National Wildlife Refuge, administered by the U.S.
Fish and Wildlife Service. The Corps' NRMS data
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also includes some "general reservoir" visitor use
that occurs at undeveloped recreation sites on Lake
Umatilla. There do not appear to be any significant
gaps in visitor use for the project area.

The Dalles Dam/Lake Celilo. The visitor data for
Lake Celilo includes water-dependent and water­
related recreation activities. Only those developed
recreation sites with direct access to the river are
included in the database. Numerous other upland
recreation sites in the Columbia River Gorge
National Scenic Area without direct access to the
river have been excluded.

NRMS includes all of the recreation facilities that
are located on The Dalles Lock and Dam Project
lands that are administered by the Corps and by
Washington State Parks (under lease from the
Corps). Supplemental data were obtained for
recreation sites administered by Oregon State Parks,
the only other recreation management agency on
Lake Celilo. The Corps NRMS data also includes
some "reservoir general" visitor use occurring at
undeveloped recreation sites on Lake Celilo.

Because of the importance of windsurfing in the
Columbia River Gorge, use of undeveloped but
heavily used windsurf sites was estimated from data
collected in a 1990 study on the economic impor­
tance of windsurfing in the Columbia River Gorge
(Povey, 1990). Of the 231,600 estimated windsurfing
visits in 1990, approximately 30 percent of the use
occurred in the three sub-areas of The Dalles
project area (the remaining 70 percent was on Lake
Bonneville). Of that, an estimated 70 percent
occurred at developed recreation sites for which
visitor data is collected. The estimated remaining
30 percent occurred at undeveloped sites for which
no specific data is kept (i.e., Rufus, Biggs).

At least one year of visitor data was available for almost
all of the developed recreation sites on Lake Celilo;
there do not appear to be any significantgaps in visitor
use for the project area. No recent visitor use surveys
have been completed for The Dalles project. Therefore,
average days per visit for the project are based on
national averages at Corps projects.
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Bonneville Dam/Lake Bonneville. The NRMS
visitor data excludes numerous other upland recre­
ation sites in the Columbia River Gorge National
Scenic Area without direct access to this section of
the river. NRMS includes all of the recreation
facilities that are located on Bonneville Lock and
Dam Project lands that are administered by the
Corps. Supplemental data was obtained for recre­
ation sites administered by other agencies, including
the U.S. Fish and Wildlife Service, Oregon State
Parks, and several local port districts. The NRMS
data also includes some "general reservoir" visitor
use occurring at undeveloped recreation sites on
Lake Bonneville.

Windsurfing recreation data were estimated from
Povey (1990). Of the 231,600 estimated windsurfing
visits in 1990, approximately 70 percent of the use
occurred in the three sub-areas of the Bonneville
Project area (the remaining 30 percent was on Lake
Celilo). Of that, an estimated 70 percent occurred
at developed recreation sites for which visitor data is
collected. The estimated remaining 30 percent
occurred at undeveloped sites for which no specific
data is kept (i.e., Bob's Beach, Stevenson, Swell
City, Mosier, and Doug's Beach). Average percent
of total use for windsurfing was based on a compari­
son of total project visitation with windsurfing
visitation presented in Pavey (1990). Average use
per visit for windsurfing was a professional estimate
of 3.4 hours.

3.7.2 Bureau of ReclamationlNational Park
Service/U.S. Forest Service

3.7.2.1 Hungry Horse DamlReservoir

Reclamation supplied monthly visitation data from
1987 to 1993. These recreation use data are col­
lected by the USFS, Hungry Horse Ranger Station,
and are based on campground receipts and recre­
ation use observations at the location. Due to staff
limitations and the size of the district, the recreation
use data are not extremely accurate. Moreover,
recreation data are not collected by activity.
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3.7.2.2 Grand Coulee Dam/Lake Roosevelt

The National Park Service (NPS) at Coulee Dam
National Recreation Area collects most visitor data
using traffic counters. The counters are located on
park roads that receive little or no local use that is
unrelated to recreation visits. Traffic counts are
reduced by the number of vehicle trips attributable
to employees of the concessionaires and the NPS.
The NPS uses a multiplier of average number of
vehicle occupants to determine the number of
visitors to the park. In addition to traffic counts, the
concessionaires provide accurate counts of house­
boat rentals, which includes the total number of
people in each party.

The NPS also makes actual counts of the numbers of
boat trailers at launch ramps, which translates into a
reasonably accurate figure for total numbers of boat
launches. Camping figures are acquired by actual
count of the numbers of tents and recreational
vehicles at the campgrounds. All figures are col­
lected and tallied on a monthly basis.

Figures given for the portions of Lake Roosevelt
within the two Indian reservations are estimates
made by the recreation staff of the Spokane and
Colville Confederated Tribes. These estimates are
the best figures available. These figures account for
a small percentage of the total recreation use at
Lake Roosevelt.

3.7.3 Mid Columbia Public Utility District
River Projects

The main source of visitation data for mid-Colum­
bia PUD projects is a combination of data collected
by Washington State Parks and the data collected by
the PUDs. The data includes all of the recreation
facilities that are located on the lakes and lands that
are administered by either the State of Washington
or the PUDs. This also includes land administered
by Washington Department of Fish and Game.

Average annual visitation was obtained over the last
five complete years of record (1987-1991). Visita­
tion is based on actual vehicle counts. At least one
year of visitor data was available for the PUD sites,
and for the Washington State Parks sites. For the
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sites where less than five years of record was avail­
able, the most recent year of data was used as a
proxy for average annual use.

3.7.4 Clearwater River Below Dworshak Dam

The visitation data for the Clearwater River from
below the Orofino bridge to the upper end of Lower
Granite Lake includes water-dependent and water­
related recreation activities. The source of base-line
visitation data for the Clearwater River is a Clearwa­
ter River Recreation Study (Krumpe, 1987), covering
the period September 1986 through August 1987.
Therefore, one year of data is being used as a proxy
for historical average use. Although it is considered
by some to be dated, the (Krumpe, 1987) study
provides valid recreation use estimates for the lower
Clearwater River. There is no other visitation/use
data available for the Clearwater that has the degree
of accuracy and validity found in this study.

The Clearwater River Recreation Study surveyed
and estimated visitation on six river segments. 'Iwo
of the six segments are above Orofino on the main
fork of the Clearwater. These segments would not
be impacted by changes in operation of Dworshak
Dam, therefore visitation estimates from the upper
two segments (Kooskia to river mile 59 and river
mile 59 to Orofino bridge) of the Krumpe study are
not included in the use estimates input to the full­
scale lAM.

3.7.5 Hells Canyon National Recreation Area

The USFS, Hells Canyon National Area Field
Office, maintains an historical database on recre-
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ation use for floatboat and powerboat recreationists.
Both commercial and private recreation use data are
collected. The data provides information which
reflects general trends in overall use patterns rather
that an exact count of yearly river users. The figures
provided in table 2.28 represent private and commer­
cial float and powerboat use during the regulated
season, which runs from about the end of May to
September 15.

3.7.6 Columbia River - Hugh Keenlyside Dam
to International Boundary

A seven-year time series of annual visitation data is
not available for recreation use on the Canadian
stretch of the Columbia River between the Keenley­
side Dam and the International Boundary. Boat
and shore fishing estimates were accurately collected
in a creel census conducted in the 1990/91 season
(British Columbia Hydro, 1991).

Annual visitation data for swimming, non -motor­
ized boating, and sightseeing were not available. The
numbers used in modeling analysis were gleaned
from a 1984 recreation and tourism survey (Stephen­
son, 1984) in combination with the 1990/91 creel
census survey data collected for the river system.
The fishing data generated in the 1990/91 study was
divided by the numbers for fishing generated in the
Stephenson (1984) survey to estimate a percentage
or ratio. The numbers for swimming, non -motor­
ized boating and sightseeing generated by Stephen­
son (1984) were then multiplied by the above per­
centage to give estimates used in full-scale analysis.
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