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COMPTROLLER GENERAL OF THE UNITED STATES 

WASHINGTON D.C. 2054S 

B-206437 

The Honorable James H. Weaver 
House of Representatives 

Dear Mr. Weaver: 

In accordance w ith the June 25, 1981, letter from you and 
seven other Congressmen--Berkley W. Bedell, Robert W. Edgar, 
Floyd J. Fithian, Barney Frank, Ronald E. Paul, Buddy Roemer, 
and John F. Seiberling-- and subsequent discussions w ith your 
offices, this report discusses the U.S. Army Corps of Engineers’ 
benefit-cost analysis of the Elk Creek project under construc- 
tion in Jackson County, O regon. The review focused on the 
latest benefit-cost analysis available at the time of our 
review and prepared in 1981 for the fiscal year 1982 budget. 

As you and the others requested, we did not obtain Corps 
comments, but the matters covered in the report were discussed 
w ith Corps Portland D istrict and headquarters officials. Their 
views are included in the report where appropriate. 

As you and the other requestors agreed, this report is 
addressed to you. Copies of this report are being sent to 
the other requestors. 

As arranged w ith your and the other requesters’ offices, we 
are also sending copies of this report to appropriate congres- 
sional committees; the D irector, O ffice of Management and Budget; 
and the Secretary of the Army. Copies are also being sent to 
interested parties and w ill be available to others on request. 

Sincerely yours, /^, 

Comptroller General 
of the United States 
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COMPTROLLER GENERAL'S 
REPORT TO 
THE HONORABLE JAMES H, WEAVER 
HOUSE OF REPRESENTATIVES 

CORPS OF ENGINEERS SHOULD 
REEVALUATE THE ELK CREEK 
PROJECT'S BENEFITS AND COSTS 

Benefit-cost analysis is a vital tool that 
Federal agencies and the Congress use in mak- 
ing decisions on Federal water resources proj- 
ects costing billions of dollars. It provides 
a quantified measure of a project's expected 
worth. The Corps of Engineers' estimated bene- 
fits have exceeded costs for its Elk Creek 
project since it was authorized by the Congress 
in 1962. 

However, GAO questions most of the benefits 
and some of the costs claimed by the Corps 
in its 1981 benefit-cost update. Parts of the 
corps' update (1) did not take into account 

, many changes in conditions which adversely af- 
fected anticipated benefits or (2) was based 
on questionable assumptions and incomplete 
analysis. 

GAO be1 ieves that the Corps should resolve the 
questionable estimates and recalculate Elk 
Creek benefits and costs reported to the 
Congress in support of the project's economic 
feasibility. 

Congressman James H. Weaver and seven other 
Congressmen--Berkley W. Bedell, Robert W. 
Edgar, Floyd J. Fithian, Barney Frank, 
Ronald E. Paul, Buddy Roemer, and John F. 
Seiberling-- asked GAO to evaluate the benefit- 
cost analysis the Corps prepared for Elk Creek 
to determine if it accurately reflected the 
project's economic feasibility. 

GAO reviewed the latest benefit-cost analysis 
available at the time of its review in 1981. 
It was made by the Corps in February 1981 for 
the fiscal year 1982 budget. Subsequently, 
in January 1982 the Corps updated its 1981 
analysis for the fiscal year 1983 budget. The 
Corps" January 1982 update was limited to price 
level changes. 
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The Elk Creek dam project is a multipurpose 
Project being built in Jackson County, Oregon, 
as part of the Rogue River Basin Project. It 
is to primarily provide flood control, water 
suPPlY) recreation, irrigation, and area 
redevelopment benefits. Project construction 
was estimated for the fiscal year 1982 budget 
to cost about $109 million ($121 million for 
the fiscal year 1983 budget). As of September 
30, 1981, about $9 million had been spent, 
primarily on design and land acquisition. 
Actual construction of the dam had not been 
started. 

For fiscal year 1982 the Corps computed a 
benefit-cost ratio of 1.15 to 1 with irri- 
gation and 1.08 to 1 without irrigation-- 
meaning that for every dollar spent on Elk 
Creek a benefit of $1.15 and $1.08, respec- 
tively, would be realized. The ratios changed 
slightly for the Corps’ fiscal year 1983 
computations-- 1.13 to 1 with irrigation and 
1.07 to 1 without it. The Corps has made the 
two separate computations since the original 
benefit associated with irrigation was with- 
drawn in 1975 because the Department of 
Interior’s Bureau of Reclamation found the 
plan for irrigation to be no longer economi- 
cally feasible. 

RROJECT BENEFITS ARE QUESTIONABLE 

GAO questions $4,168,000, or 76 percent, of 
the $5,457,000 in annual benefits estimated by 
the Corps in 1981 for the fiscal year 1982 
budget. Specifically: 

--Flood control benefits developed in 1974 do 
not reflect a subsequent lower potential 
population and property value growth rate and 
more stringent flood plain zoning laws passed 
by local governments in the Elk Creek flood 
plain area. Also, contrary to applicable 
benefit-cost procedures, the Corps reported 
these benefits on a system rather than on an 
incremental basis. Elk Creek is a part of a 
Corps-developed three-dam Rogue River system.) 
Under the incremental approach, only benefits 
attributable to Elk Creek would be considered. 
If the area’s more recent growth rate and the 
incremental approach were used to compute flood 
control benefits, the Corps’ estimated annual 
flood control benefits of $3,685,000 would be 
reduced by $2,790,000, or 76 percent. (See 
pp. 10, 12, and 14.) 
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--The Corps included water supply benefits of 
$621,000 annually without assessing the future 
water needs predicted by Rogue River Basin 
communities. Communities justified their 
future water needs on such bases as unreal- 
istic population growth rate predictions. 
(See p. 16.) 

--The Corps developed recreation benefits in 
1973 and 1974 on the basis of now outdated 
retreat ion use patterns. When current rec- 
reation use experienced at operating Corps 
Portland District reservoirs and trends for 
future recreation were used to compute rec- 
reation benefits, the benefits were reduced 
from $619,000 to $361,000, or $258,000 
annually. (See pp. 24 and 29.) 

--The Corps based irrigation benefit estimates 
of $341,000 annually on an irrigation plan 
discarded in 1975 by the Bureau of Reclama- 
tion because it was no longer economically 
feasible. The Bureau calculates irrigation 
benefits for proposed water resource projects 
in the Western States. The estimate consists 
of direct irrigation benefits of about $93,000 
and indirect benefits of $248,000 distrib- 
uted among three other benefit categories-- 
water quality ($119,000), recreation 
($97,000), and fish and wildlife enhancement 
($32,000). (See pp. 30 and 31.) 

--The Corps computed area redevelopment benefits 
at $153,000 annually for two counties--the 
county in which Elk Creek is to be constructed 
and a neighboring county. Both counties qual- 
ified for the benefit. However, subsequently 
the unemployment rate in the county in which 
Elk Creek is to be constructed became too low 
to qualify it for the benefit according to the 
Economic Development Administration, which 
qualifies areas for the benefit. Also, neigh- 
boring counties are no longer eligible for the 
benefit according to the Corps’ interpretation 
of current standards. (See pp. 32 and 33.) 

GAO is not questioning the fish and wildlife 
benefits other than those related to irrigation. 
However, some agencies have expressed concern 
about the possible adverse effects of Elk Creek 
on water quality and the fishery in the Rogue 
River. Based on its studies, the Corps has 
concluded that the Elk Creek project would not 
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have a significant impact on the Rogue River 
fishery. (See pp. 33 and 34.) 

While GAO questions some of the benefits the 
Corps claimed because of questionable assump- 
tions OK incomplete analysis, most of the 
benefits questioned (58 percent or $2,444,000) 
relate to conditions which have changed since 
the Corps’ computation of benefits in a way 
which adversely affected these benefits. A 
Corps Portland District official told GAO that, 
other than price level changes, the Corps does 
not periodically reevaluate project benefits 
and costs to reflect current conditions because 
it does not have the necessary resources. (See 
PO 8.) 

SOME PROJECT COSTS NOT UPDATED 

The Corps estimated the cost to construct Elk 
Creek to be $108,754,000 for the fiscal year 
1982 budget. Annual costs over the loo-year 
project life for interest and amortization, 
operation and maintenance, and other costs 
are estimated at $4,758,000. GAO found that 
annual Elk Creek project costs are understated 
by $65,000 annually because contrary to appli- 
cable benefit-cost procedures, costs associated 
with interest on construction expenditures and 
the acquisition of project lands and timber were 
not updated. (See pp. 38 and 39.) 

RECOMMENDATION TO THE 
SECRETARY OF THE ARMY 

GAO recommends that to provide the Congress 
with current information on the economic fea- 
sibility of the Elk Creek project when funds 
are requested, the Secretary of the Army require 
the Chief, Corps of Engineers, to reexamine the 
economic feasibility of the Elk Creek project 
and resolve the questions on project benefits 
and costs raised in this report. (See p. 40.) 

At the request of the congressional requesters’ 
offices, GAO did not obtain comments from the 
Corps of Engineers. 
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CHAPTER 1 

INTRODUCTION 

We reviewed the latest benefit-cost analysis of the Elk 
Creek project available at the time of our review. The U.S. 
Army Corps of Engineers made the analysis for its fiscal year 
1982 budget, Elk Creek is part of the Rogue River Basin Project, 
which was authorized by the Congress in the Flood Control Act of 
1962 (Public Law 87-874, Oct. 23, 1962). 

The Rogue River Basin Project includes three dam and res- 
ervoir projects. (The map on page 2 shows the locations of these 
projects as well as the Department of the Interior, Bureau of 
Reclamation’s, Emigrant Dam.) 

--Lost Creek dam and reservoir located on the Rogue 
River about 26 miles northeast of Medford, Oregon. 
This project was completed in 1977 and is the larg- 
est of the three projects with a maximum water stor- 
age capacity of 465,000 acre-feet. lJ 

--Applegate dam and reservoir located on the Applegate 
River about 23 miles southwest of Medford, Oregon. 
This project was completed in 1980 and is the small- 
est of the three projects with a maximum water 
storage capacity of 82,000 acre-feet. The Applegate 
is a tributary of the Rogue and flows into the Rogue 
about 6 miles west of Grants Pass, Oregon. 

--Elk Creek dam and reservoir is to be located on Elk 
Creek about 27 miles northeast of Medford, Oregon. 
Elk Creek flows into the Rogue River about 2 miles 
downstream from Lost Creek dam. The project is 
planned to have a maximum water storage capacity of 
101,000 acre-feet. Construction started in 1971, 
and as of December 1981 some project lands had been 
acquired, residents had been relocated, a construc- 
tion bypass road had been completed, and gravel for 
dam and road construction had been stockpiled at the 
site. Construction of the dam itself has not started. 

l-/An acre-foot of water (325,851 gallons) represents the amount 
of water sufficient to meet all the needs of a family of four 
for 1 year. 
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cIiI’rF:R!:A”“~“~~~~~~ BENEFIT-COST .““_ ANALYSTS 

Federal water resource construction agencies develop and 
report benefit-cost analyses to the Congress to show the economic 
feasibility of proposed projects. The benefit-cost analysis is 
a vital tool that agencies and the Congress use in project 
decisionmaking. It provides a quantified measure of a project’s 
expected worth and thus serves a purpose similar to the estimated 
return on investment used in private business when expansion of 
facilities is considered. Each year the Corps provides the 
Congress with information on water resource projects for which it 
is requesting funds, including data on project benefit-cost analy- 
ses. The Congress seldom authorizes or funds water resource 
projects unless the estimated project benefits exceed estimated 
costs. 

In the Flood Control Act of 1936 (33 U.S.C. 701a), the 
Congress declared that benefits of Federal flood control proj- 
ects should exceed costs. This act led to the development of 
analytical procedures for evaluating the benefits and costs of 
proposed water resource and related land resource projects. 

The procedures for evaluating project benefits and costs 
have changed over the years. The Elk Creek project was author- 
ized under requirements for benefit-cost analysis contained in 
Senate Document No. 97. This document entitled “Policies, 
Standards, and Procedures in the Formulation, Evaluation, and 
Review of Plans for Use and Development of Water and Related 
Land Resources“ was prepared at the President’s request by the 
Secretaries of the Interior, Agriculture, and the Army and the 
Acting Secretary of the then Department of Health, Education, 
and Welfare. The President approved it on May 15, 1962, and it 
was published as Senate Document No. 97, 87th Congress, 2d 
session. 

~PROJECT BENEFITS AND COSTS 

The Congress authorized the Elk Creek project to be operated 
ifor flood control, water supply, recreation, irrigation, fish and 
~wildlife enhancement, hydropower generation, and water quality 
‘control purposes. However, no specific facilities were provided 
for fishery enhancement or power generation. Subsequently, under 
Senate Document No l 97, benefits for area redevelopment were 
assigned to the project for the anticipated employment on the 
‘project of otherwise unemployed persons. 

In 1962 when the project was authorized, the Corps’ initial 
benefit-cost ratio was 1.52 to 1, meaning that for every dollar 
spent, a benefit of $1.52 would be realized. Subsequently, the 
Corps l[l,7de annual price level and other selected benefit and cost 
adj us;trnt?nts which caused the ratio to change. The Corps’ latest 
estimate available at the time of our review was made in February 
1981 ITor the fiscal year 1982 budget, and showed a 1.15 to 1 
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benefit-cost ratio with an irrigation diversion and 1.08 to 1 
without the diversion. Subsequent to the completion of our audit 
work, in January 1982 the Corps made an annual update of the 
benefit-cost ratios for the fiscal year 1983 budget. The ratios 
changed slightly to 1.13 to 1 with irrigation and 1.07 to 1 with- 
out it. These changes were due to estimated price level increases. 

The Corps estimated benefits with and without an irrigation 
purpose because the Department of the Interior’s Bureau of 
Reclamation, which computes this benefit, initially provided an 
estimated benefit for this purpose but later withdrew it. In 1975 
when updating the 1966 computation of this benefit, the Bureau in- 
formed the Corps that it was unable to provide an irrigation 
benefit because it could not formulate an economically justified 
irrigation plan. The Corps continues to include an irrigation 
benefit amount in the benefit-cost analysis because irrigation is 
an authorized project purpose and it believes the project will 
have some irrigation benefits. The irrigation benefit the Corps 
claimed for Elk Creek totals $341,000, or 6 percent of total 
project benefits. It consists of about $93,000 in direct irri- 
gation benefits and $248,000 in indirect benefits distributed 
among three other benefit categories--water quality, recreation, 
and fish and wildlife enhancement. 

The Corps’ latest benefit-cost analysis available at the 
time of our review shows annual benefits of $5,457,000 associated 
with the project’s purposes when irrigation is included and annual 
project costs of $4,758,000. These benefits and costs are based 
on a LOO-year project life and a 3-l/4 percent interest rate. 
The major Elk Creek benefit categories contained in the Corps’ 
fiscal year 1982 budget estimate with an irrigation diversion were 
flood control (68 percent of total benefits), water supply (11 per- 
cent of total benefits), and recreation (11 percent of total bene- 
fits). The estimated cost to construct Elk Creek increased from 
$17,500,000 when it was authorized in 1962 to $108,754,000 in 
February 1981 primarily because of inflation. 

However, the Corps’ more recent fiscal year 1983 budget data 
shows annual benefits of $5,952,000 when irrigation is included 
and annual project costs of $5,265,000. The fiscal year 1983 
budget data also shows an estimated cost to construct Elk Creek 
of about $121 million. 

While a hydropower facility is not authorized at Elk Creek, 
the addition of hydropower production may be economically justi- 
fied because of increasing energy prices. The Corps has completed 
studies on including power facilities at Elk Creek and concluded 
that power is marginally feasible, but further review and analysis 
IS required. The Corps ’ fiscal year 1982 appropriations included 
$1.3 million for Elk Creek for the purpose, among other things, 
of making a power study, The Corps did not request any funds for 
Elk Creek in its fiscal year 1983 appropriation request. 
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PROJECT BENEFIT IIII,“,,x”“-lll-“-,nl-l “1”1 I_ ----“-,“1-- 
AND COST VALUES 1,-“-1 I**L ,,I- ,-**mI I ““lllllm,---“-- 

While most project benefits and costs are periodically 
updated through price level and other adjustments to reflect 
current values, Federal law does not permit adjusting inter- 
est rates. Also, Corps regulations prohibit adjusting recre- 
ation and fishing values for certain projects, including Elk 
Creek. 

The original interest rate used in computing the benefit.s 
and costs of the Elk Creek project was 2-5/8 percent. In accord- 
ance with criteria established by Senate Document No. 97 and the 
Water Resources Council Regulations (18 CFR 704.39), the rate had 
increased to 5-5/8 percent by 1974. 

Elowever, the Corps is using the 3-l/4 percent interest rate 
that was in effect immediately prior to December 24, 1968, to 
compute the Elk Creek project benefits and costs. This interest 
rate is in accord with the Water Resources Development Act of 1974 
(Public Law 93-251) for projects authorized before January 3, 1969, 
if the appropriate non-Federal interests had, before December 31, 
1969, given satisfactory assurances to pay the required non- 
Federal share of project costs. For the Elk Creek project, the 
Corps obtained the required assurances from potential irrigation 
and municipal and industrial water supply users and therefore 
“grandfathered” in the 3-l/4 percent rate. 

The interest rate used during fiscal year 1981 to compute 
benefits and costs for new water resource projects was 7-3/8 
percent. Corps estimates showed that at that interest rate 
the benefit-cost ratio for Elk Creek would be 0.4 to 1 with 
an irrigation diversion and 0.3 to 1 without the diversion. 

Also I the Corps in its fiscal year 1982 benefit computations 
for recreation and fishing continued to use values of $1.25 for 
each recreation day and $5 for each angler day. These were the 
values in effect in 1975 when the Corps determined recreation and 
fishing benefits. Current values for recreation and fishing are 
$2.68 and $12.65 a day, respectively. Corps Portland District 
officials told us that Corps regulations require them to continue 
to use the 1975 values. 

~ PROJECT STATUS ~ ---_----- 
( In 1971. work began on Elk Creek, including acquiring some 
I project lands, relocating residents and some roads and utilities, 
~ and stockpiling gravel. About $9 million had been spent on the 
~ project through the end of fiscal year 1981. 
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However, in, 1975 work en Elk Creek was stopped when the 
Governor of Oregon and the Oregon Water Policy Review Board l/ 
withdrew support for the project. The board was concerned ab-out 
the effect that releasing Elk Creek water would have on the fish- 
ery and water quality in the Rogue River due to possible increased 
turbidity z/ and higher water temperatures. The board pointed out 
that since the Lost Creek project was very near completion at that 
time, an opportunity to obtain at least partial answers to these 
quest ions was available. 

Subsequently, the Corps updated its study of Elk Creek’s 
potential for water turbidity and its impact on the fishery. 
This study was completed in 1979 using data obtained from observ- 
ing Lost Creek. The Corps concluded that turbidity would not 
be at a level or duration that would adversely affect the Rogue 
River fishery. 

The Oregon Water Policy Review Board reversed its nonsupport 
of the project on April 4, 1981, by voting in favor of the proj- 
ect. The present Governor of Oregon also supports the project. 
Fiscal year 1982 Corps appropriations included $1.3 million 
for, among other things, updating and continuing design, plans, 
and specifications so that construction can be resumed. 

OBJECTIVE, SCOPEl AND METHODOLOGY 

In response to a June 25, 1981, letter from Congressman 
James H. Weaver and seven other Congressmen--Berkley W. Bedell, 
Robert W. Edgar, Floyd J. Fithian, Barney Frank, Ronald E. Paul, 
Buddy Roemer, and John F. Seiberling-- we reviewed the latest 
benefit-cost analysis of the Elk Creek project available at the 
time of our review, made by the Corps in 1981 for its fiscal 
year 1982 budget. Our objective was to determine if the Corps 
prepared the benefit-cost analysis in accordance with applicable 
criteria and guidelines and if the results of the analysis 
accurately reflected the project’s economic feasibility. 

We reviewed pertinent laws, legislative history, Senate 
Document No. 97, and Corps guidance and procedures implementing 
applicable criteria. We examined the documentation the Corps 
provided to support the benefit-cost analysis. We discussed 
with Corps Portland District and headquarters officials the 
criteria, guidelines, and procedures they used in developing the 
benefit-cost analysis. 

L/This board is appointed by the Governor of Oregon; one of its 
major functions is formulating State water resource policy. 

Z/Turbidity describes the optical property of water which causes 
light to be scattered and absorbed rather than transmitted 
through in straight lines. Turbidity is caused by the presence 
in water of suspended matter which hinders the ability of fish 
to find food and reduces the number of anglers. 
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We also reviewed documents prepared by and held discussions 
with officials of organizations which had provided, or had been 
asked to provide, information for the Corps’ analysis. These 
organizations included the Environmental Protection Agency (EPA), 
the Fish and Wildlife Service, the National Marine Fisheries 
Service, the Bureau of Reclamation, the Economic Development 
Administration (EDA), the Forest Service, the Bureau of Land 
Management (BLM) , the Oregon Water Policy Review Board, and the 
Oregon State Department of Fish and Wildlife. We also spoke with 
and obtained documents from officials of Jackson and Josephine 
Counties, the cities of Medford, Grants Pass, Phoenix, Talent, 
Shady Cove, and Rogue River, Oregon, and the Sams Valley and 
Talent Irrigation Districts. 

Our review was made primarily at the Corps’ district office 
in Portland, Oregon. Work was also done at Corps headquarters 
and EDA in Washington, D.C., and at several local governments in 
cities located in Jackson and Josephine Counties, Oregon. 

As part of its study of the Elk Creek project, the Corps 
used a mathematical model, referred to as the WESTEX model, to 
predict the levels of turbidity that would occur in the Rogue 
River as a result of the Elk Creek project. This study was 
done primarily to predict what effect, if .any, the project would 
have on the valuable Rogue River fishery. The Corps concluded 
from this study that the predicted turbidity would not harm the 
Rogue River fishery. We did not evaluate the validity of this 
model or the Corps’ conclusions. 

In addition, our objective was not to prepare a benefit-cost 
analysis of the Elk Creek project but rather to review the analy- 
sis prepared by the Corps. Therefore, any benefit-cost ratio 
computed based on the benefits and costs we questioned should not 
be viewed as what we concluded the benefit-cost ratio should be. 
For example, reducing Elk Creek’s recreation benefits could also 
reduce project construction costs if the amount of recreation 
facilities to be constructed is reduced in anticipation of a lower 
recreation demand. We did not evaluate possible reductions in 
,project recreation costs that can be associated with reduced de- 
:mand Eor and construction oE recreation facilities. 

This review was r>erforined in accordance with our current 
i”Standards for A~~rlit of Governmental Organizations, Programs, 
IActivities, an:3 Functions.” 

7 



CHAPTER 2 

MOST ELK CREEK BENEFITS AND --I 
SOME COSTS ARE QUESTIONABLE ---- 

The Corps ’ fiscal year 1982 budget estimate of annual 
benefits for the Elk Creek project totaled $5,457,000; including 
irrigation benefits, the benefit-cost ratio is 1.15 to 1. We 
questioned $4,168,000 of these benefits, or about 76 percent of 
the total benefits computed by the Corps. In addition, annual 
Elk Creek project costs of $4,758,000 are understated by $65,000 
annually because some costs associated with interest on construc- 
tion expenditures and the acquisition of project lands and timber 
were not included. 

While we question some of the benefits the Corps claimed 
because of questionable assumptions or incomplete analysis, most 
of the benefits we question (58 percent or $2,444,000) relate to 
conditions which have changed since the Corps’ computations in a 
way which adversely affected benefits--for example, changes in 
the population growth rates. The Corps t Portland District econ- 
omist told us that, other than price level changes, the Corps 
only infrequently reevaluates project benefits and costs to re- 
flect current conditions because it does not have the necessary 
resources. 

The table on the following page summarizes the benefits and 
costs computed by the Corps and the amounts we believe are 
supportable. 



Flootl control 
water r;upply 
Reereatlon 
I cl: 1qat 1on 
Area redevelopment 
Fish and wlldl~Ee 

enhancement 
Water yual rty 

Total 

Cost cateqory .“_(...“_ll.. _ ._(- .._I 

Interest and 
amortlzatlon 

Opec at eon and 
maintenance 

Replacements 
Other economic 

costs 

Total 

Less nonrelmburs- 
able roads 

Total annual cost 
for benef It- 
cost rat10 

Benefrt-cost rat&o 

Cores estimate . ...,; (. ; c- _..___ __- .___.. -_.- --... 
_-.. r.7, bhQ”t” Adjusted amount 

kr I lyation ltt lgatlon based on GAO 
dlverslon drverslon cevlew .I .--_.-- -.....- -- 
------..-..------(OOO omitted)--------------- 

$3,685 $3,685 $ 895 
621 621 0 
619 522 264 

195: 153 0 ii 
167 135 130 

119 0 0 --- --- 

!?.L.iz 5,116 l,zss 

3,685 3,685 3,750 

581 581 581 
52 52 52 

531 531 -- 531 

u e,849 4,914 

91 91 91 

$4,758 

1.15 to 1 

$4,758 $4,823 

1.08 to 1 (b) 

a/All computations are based on a loo-year project life and 3-l/4 
percent lntereat cate. 

b/A benefit-cost rat'? c~-;-~.!t?l k?sPJ nn the benefits and costs we 
questioned should not be viewed as what we conclude the benefit- 
cost ratio should be as discussed on page 7. 

We questioned mast benefit estimates because: 

--Flood control benefits which were developed in 1974 do 
not assess the impact of (1) a subsequent lower growth 
rate estimate and more stringent flood plain zoning laws 
passed by local governments in the Elk Creek flood plain 
area, (2) specific or incremental benefits, a method of 
computation which compares the benefits directly attrib- 
utable to Elk Creek w ith the costs of providing them, 
contrary to applicable benefit-cost procedures, (3) the 
correct flood storage capacity of Elk Creek and a related 
project in distributing benefits, and (4) how flooding 
w ill be fully affected by a Bureau of Reclamation dam 
constructed before Elk Creek was authorized. 
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--Water supply benefits were included for the project with- 
out assessing the water needs predicted by Rogue River 
Basin communities. Projected water needs are question- 
able because the communities justified them on such bases 
as unrealistic population growth rates. 

--Recreation benefits were developed in 1973 and 1974 on the 
basis of now outdated recreation use patterns. Current 
recreation use experienced at operating Corps Portland 
District reservoirs and trends’ for future recreation use 
are less than what the Corps used in its estimate. 

--Irrigation benefits were based on a plan discarded by the 
Bureau in 1975 because the plan was no longer economically 
feasible. The Corps’ estimate for irrigation benefits 
totaled $341,000. It included direct irrigation benefits 
of about $93,000 and indirect benefits of $248,000 dis- 
tributed among the benefit categories of water quality 
($119,000) I recreation ($97,000), and fish and wildlife 
enhancement ($32,000). 

--Area redevelopment benefits can be claimed only for coun- 
ties EDA has qualified for the benefit. The county in 
which Elk Creek is to be constructed no longer qualifies 
for the benefit according to EDA because its unemployment 
rates are too low relative to national unemployment rate 
averages and neighboring counties are no longer eligible 
according to the Corps. 

While we are not questioning the fish and wildlife benefits 
other than those associated with irrigation, State and Federal 
Fish and Wildlife agencies, EPA, and others are concerned about 
the possible effects of Elk Creek on the Rogue River’s water 
quality and its fishery. Specifically, they are concerned that 
Elk Creek may increase turbidity in the Rogue River, thereby 
adversely affecting this valuable fishery. The Corps has 
concluded, based on studies it has made, that the increase in 
turbidity would not have a significant impact on the fishery. 

~ FLOOD CONTROL BENEFITS I 
The Corps estimated annual flood control benefits for the 

project to be $3,685,000, or 68 percent of total project bene- 
fits. We question $2,790,000, or 76 percent, of these benefits 

~ because: 

--The growth rate the Corps used in 1974 to project popu- 
lation and increased property values is no longer appro- 
priate because subsequently (1) Corps documents indicate 
that a lower growth rate may be more appropriate and (2) 
flood plain zoning laws passed by local governments are 
more stringent than the Corps planned for. 
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--Contrary to benefit-cost procedures contained in Senate 
Document No. 97, the Corps reported flood control benefits 
on a system (part of a three-dam Rogue River system) rath- 
er than on an incremental basis; under the latter, only 
benefits attributable to Elk Creek would be considered. 
The Corps used a system approach because the Congress 
authorized Elk Creek as part of a three-dam system. 

In addition, we found other problems which would reduce 
the amount of flood control benefits claimed. However, we have 
not included these items in the $2.8 million questioned because 
either we were unable to quantify the amounts involved or to do 
so would result in double counting amounts already questioned 
These problems which occurred because of Corps oversights are: 

--The Corps incorrectly allocated flood control benefits 
between Elk Creek and a related project. 

--The Corps did not fully recognize the impact on flood 
control benefits of a Bureau of Reclamation dam con- 
structed before Elk Creek was authorized. 

H~ow the Corps computes 
filood control benefits -..- 

Flood control benefits are defined as reducing, in all 
forms, damage from inundation of property and increasing net 
rleturns from higher property use made possible by lowering the 
flood hazard. Such benefits are estimated by determining the 
project’s capability to reduce flood stages throughout the range 
of possible flood levels and computing the damages to existing 
and future development that would be prevented by the reduced 
flood stages. The benefits were derived by 

--determining as of 1965 the difference between (1) the 
average annual cost of flooding without the three Corps 
Rogue River Basin projects, based on records of past 
f loads , and (2) the cost of flooding with the projects; 

--allocating the resultant benefits to each of the three 
Corps dams based on flood storage capacity; 

I --adjusting the benefit to reflect price level increases 
from 1965 and future growth in the flood plain for the 
project life of LOO years; and 

-4czter;nining the pre:;c nt value of the benefit. 

The following table :;unhnarizes tl;~ Corps’ fiscal year 1982 
burlqet computation for the Elk Creek flood control benefits. 

11 



Average annual cost of flooding without 
the Corps projects (1965 prices) $ 607,000 

Less average annual cost. of flooding 
with the Corps projects (1965 prices) 

Average annual. flood control benefits 

-158,000 

449,000 

Portion allocated to Elk Creek 134,000 

Price level adjustment from 1965 to 1980 285,000 - 

Elk Creek benefits in 1980 prices 419,000 

Growth in the value of property from 1965 
to 1985 448,000 

Annual benefits at project completion 867,000 

Discounted future growth damages 2,818,OOO 

Elk Creek flood control benefit $3,685,000 

Future growth rate is m--. Grstated -..----- 
The annual growth rate 1/ of 3.7 percent the Corps used in 

determining the value of flood control damages and benefits is 
no longer appropriate because (1) it does not reflect the lower 
future growth estimates that may be more appropriate for the 
area and (2) local governments have imposed more stringent flood 
plain development limitations than the Corps planned for. Corps 
documents indicate that an annual growth rate of 2.8 percent may 
be more appropriate for the affected area. If an annual growth 
rate of 2.8 percent for the area were used to recompute flood 
control benefits, the benefits would be reduced by $1,692,000, 
or 46 percent. 

The Corps used a growth rate of 3.7 percent in 1974 when 
computing flood control benefits because this was the rate used 
for nearby Applegate Lake and the two counties involved in 
Rpplcgate are also involved in Elk Creek. However, Corps regu- 
.l.at ions as of 1978 require that growth rates be developed using 
S>MtJRS Projections 2/ on economic activity in the United States, 

--*. .I_ I I. ._ _ _ “i -_ . “11 - - __ .” - - - 

!,/The growth rate is a composite of the population growth in the 
affected area and the increased value (in constant tloLl.ars) :)f 
property . 
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published by the Water Resources Council for use in water 
resource planning. Corps documents based on this data show an 
annual growth rate of 2-8 percent for the Elk Creek area. 

The Corps ’ Portland District economist agreed that a growth 
rate of 3.7 percent was too high but said a rate of 2.8 percent 
was very conservative. 

The growth rate used to predict future growth in a flood 
plain and its resulting increased property values is affected by 
local flood plain zoning ordinances in effect. Since the passage 
of the Flood Disaster Protection Act of 1973 (Public Law 93-234), 
local governments whose areas would be affected by Elk Creek have 
passed flood plain zoning ordinances to restrict development in 
the flood plain. In accordance with Senate Document No. 97, which 
requires that all existing laws be incorporated in the analysis, 
the Corps’ original growth rate of 4.15 percent was reduced to 3.7 
percent in 1974 to reflect these restrictions. 

Subsequently, however, between 1978 and 1981, local flood 
plain zoning ordinances were revised and made more stringent on 
development along the Rogue River than the restrictions considered 
earlier by the Corps. The following table shows the differences 
in the zoning requirements used in the Corps’ computation and those 
currently in effect. 

Flood 
~ frequency zone -- 

50-year 

Zoning used Current 
by the Corps zoninq ordinances 

Limited development No development 

loo-year No restrictions Limited development 

Current zoning ordinances along the Rogue River require, for 
example, that new residences in the loo-year flood plain (that 
area which would be inundated by a flood so large that it occurs 
only once every 100 years) be elevated so that the ground floor 
is at least 1 foot above the loo-year flood. Consequently, future 
developments would be less affected by a flood, One county plan- 
ning official told us that as existing structures in the flood 
plain are either replaced by floodproofed structures or are not 
replaced at all, the long-term effect of the zoning ordinances 
should be to reduce future flood damages. We were unable to place 
a monetary value on the questionable benefits associated with more 
stringent flood plain development limitations. 

However, small changes in the growth rate have a large impact 
on the value of flood control benefits. A reduction of only 0.1 
percent in the Elk Creek area’s growth rate reduces the flood con- 
trol heneflt by 7 percent. The reason for this sensitivity is the 
large proportion of benefits based on projected growth. As the 
following table shows, historic data represents only a small part 
of the value of Elk Creek’s flood control benefits, while projected 
data represents a large amount of the benefits claimed. 
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Distribution of Elk Creek Flood Control Benefits 

Element .__---“-_-- 
Histar ic cost 
Price level 

adjustments 
Projected growth 

Total 

Value -- 
$ 134,000 

285,000 
3,266,OOO - 

$3,685,000 . ..- 

Percent 
of total 

3.6 

7.7 
88.7 -- 

100.0 w 
Benefits computed on a systems rather 
than%i”‘%“‘n-incremental approach -_**,III,,“-t”-l_“l - .-..-“m-m ----. -- 

Senate Document No. 97 defines benefits as the increases 
or gains, net of associated or induced costs, in the value of 
goods and services which result from conditions with the project 
compared to conditions without the project. Proper application 
of this criteria would have resulted in a determination of the 
specific or incremental benefits that each project is estimated 
to contribute. 

However, the Corps’ computation of flood control benefits 
~ treated the Elk Creek project as an integral part of a three-dam 
~ system, even though the other two dams were completed in 1977 

and 1980 and are now operating. If Elk Creek is evaluated on an 
incremental basis as a project to be added to an established 
river system, flood control benefits would be reduced by about 
$1,098,000, or 30 percent. 

Under the systems approach, flood control benefits were 
accumulated for three projects--Lost Creek, Applegate, and 
Elk Creek-- in the Rogue River Basin and then distributed to 
the projects in proportion to each project’s flood storage 
capability. This approach overstated Elk Creek benefits. The 
corps used a systems approach because the Congress authorized 
Elk Creek as a part of a three-dam system in 1962. However, 
proper application of Senate Document No. 97 requires the use 

~ of the incremental approach. 

cinder the incremental approach, the benefits attributable 
to Elk Creek would be only those that Elk Creek adds to the 
existing system. The systems approach results in a much higher 
flood control benefit for the Elk Creek project than the incre- 
mental approach. A Corps analysis made in 1979 estimated a 
bcneflt-cost ratio of 0,7 to 1 under the incremental approach 
compared to 1.4 to 1 under the systems approach. The Corps’ 
fiscal year 1983 budget data shows a 0.63 to 1 benefit-cost 
ratio under the incremental approach compared to 1.15 to 1 
under the systems approach. 
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%stem benefits are misallocated ---s...m”-l--- ---_.-““_“------------ 
In using the systems approach, the Corps overstated the 

flood control benefits allocated to Elk Creek because the flood 
storage capacities used to allocate these benefits for Elk Creek 
and Lost Creek were incorrect. Correcting the Corps’ allocation 
of benefits to reflect current flood control storage capacities 
reduces flood control benefits by 17 percent annually. We have 
not considered this item in our adjustments of flood control 
benefits because to do so would double count amounts we ques- 
tioned In the Corps’ use of the systems approach. 

The Corps’ computations allocated to Elk Creek 30 percent of 
the benefits on the upper portion of the Rogue River. According 
to Corps Portland District officials, the 30-percent allocation 
was based on a computation made in 1961 when Elk Creek and Lost 
Creek were to provide 45,000 and 105,000 acre-feet, respectively, 
of flood control storage. Portland district officials told us 
that because of an oversight, this allocation was never adjusted 
when flood storage capacities were changed to 60,000 and 180,000 
acre-feet for Elk Creek and Lost Creek, respectively. They agreed 
that a 25- and not a 30-percent allocation was correct and should 
have been made to Elk Creek for benefits on the upper portion of 
the Rogue River . 

An existing dam --- was not consmred - --- - 
The average annual flood damages the Corps computed for 

Elk Creek did not fully consider the flood control effects of an 
existing Bureau of Reclamation dam on a Rogue River tributary. 
While we were unable to quantify the effect of this dam on flood 
control benefits, if the dam were included, annual flood control 
benefits would be reduced. 

The Corps computes annual flood damages based on data about 
past floods. Elk Creek benefits are based on floods that occurred 
in 1953, 1955, 1964, and 1974. However, the Bureau rebuilt Emi- 
grant Dam on a tributary of the Rogue River in 1960 to include 
20,000 acre-feet of flood control storage. Although Senate Doc- 
umen t No. 97 requires that the “without project” condition include 
existing conditions, the Corps, in computing flood control bene- 
fits, did not adjust the 1953 and 1955 flood damage data to include 
Emlcjrant Dam. 

While Emigrant Darn provides 20,000 acre-feet of flood control 
storaye and Elk Creek provides 60,900 acre-feet, the effect of 
Emigrant Dam on reducing E1.k Creek’s flood control benefits would 
be significantly less than the amounts indicated by these storage 
capacities because: 

--The effects of Emigrant Dam are included in the 1964 and 
1974 flood damage data. 
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--Emigrant Dam benefits occur only along the Rogue River 
below Bear Creek, which flows out of Emigrant Dam and 
empties into the Rogue 25 miles below Elk Creek. 

Corps Portland District officials agreed that the Corps 
should have included the effect of Emigrant Dam on the 1953 and 
1955 flood damage data in the benefit-cost analysis and that had 
it done so, Elk Creek flood control benefits would be reduced. 
However, they told us that they could not determine the amount by 
which benefits would be reduced without recomputing the flood 
control analysis. 

MUNICIPAL AND INDUSTRIAL -mm-- ------ 
WATER SUPPLY BENEFITS --I.-_- -___( -_-- - 

The Corps estimated the Elk Creek project’s municipal and 
industrial (M&I) annual water supply benefits at $621,000, or 
11 percent of total project benefits. We question this benefit 
because water needs predicted by the communities involved are not 
supported. This occurred because the Corps did not analyze the 
communities’ projected water needs as required by its regulations. 

In addition, alternatives exist to Elk Creek M&I storage, 
such as the water stored at Lost Creek, to help meet present 

~ and future water needs of the cities in the Rogue River Basin. 

~ How the Corps estimates --I- 
~ M&I water benefits ----.-“---- 

The Water Supply Act of 1958 (Title III, Public Law 85-500) 
established the policy to be followed in determining the water 
supply needed when building dams and reservoirs. The act pro- 
vides that 

--storage may be included in any reservoir project planned 
or constructed by the Corps for present or future M&I 
water needs; 

--communities will provide the Corps with reasonable 
assurances of payment for M&I storage within a time which 
will permit payment of costs allocated to water supply 
within the life of the project; and 

--payment of construction costs, including interest costs, 
allocated to water supply must be made within 50 years 
after the water is first used or within the life of the 
project, whichever is shorter. 

Senate Document No. 97 provides that annual benefits 
resulting from an increase in water quantity and dependability 
may be measured as the cost of obtaining the same quantity and 
quality of water by the alternative means that would most likely 
be developed by the potential l.lsers in the absence of the l??deral. 
projer:t. Corps regulations implementing Senate Document No. 97 
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provide that the costs of the least costly-most feasible alter- 
native source are to be based on private practices for such works 
and on non-Federal financing and interest rates. 

Corps regulations implementing the Water Supply Act and 
Senate Document No l 97 also require that the Corps develop and 
analyze reasonable evidence showing that anticipated future 
demand for M&I water storage will occur within a periad of time 
which ~111 permit repayment, within the life of the project, of 
costs allocated to water supply. The Corps discounts benefits 
claimed for future water supply for periods of anticipated nonuse. 
To accomplish this, Corps regulations require a careful analysis 
of communities’ projected water needs. 

The authorizing document for the Rogue River Basin projects 
states that Lost Creek and Elk Creek would be operated in tandem 
to provide a total of about 20,000 acre-feet of water for future 
M&I water use. Each reservoir was to provide half of this total. 
The 20,000 acre-feet af storage needed for the Rogue River 
Basin’s future water supply was determined by a 1959 Public 
Health Service study made at the Corps’ request. 

The Corps and the Bureau of Reclamation selected the 
theoretical construction of a single-purpose dam with 20,000 
acre-feet of storage on McNeil Creek as representative of the 
least costly-most feasible alternative for developing such 
storage. The 1961 estimated construction cost of $6.5 million 
for the McNeil Creek site equaled the estimate of its corre- 
sponding benefrts, which converted to an annual cost of $322,700 
over the life of the project. Therefore, the annual benefit was 
about $161,350 for each project. Through price level adjustments, 
the Corps increased this benefit for Elk Creek to the fiscal year 
1982 budget figure of $621,000. 

The Corps Portland District economists who computed these 
benefits could not document how or why the McNeil Creek alter- 
native was selected. They said that all such documentation has 
been lost or misplaced since the first benefits were computed in 
1961. Therefore, we were unable to analyze the McNeil Creek 
alternative or its related costs. 

In accordance with the Water Supply Act, the Corps first 
began to market Lost Creek and Elk Creek M&I water in 1965. 
It requested Rogue River i3asin communities to provide reasonable 
assurances by April 1966 that they would use the stored water 
,lncl pay related costs. Six communities responded with assurances 
they would need a total of 22,750 acre-feet of future storage at 
Lost Creek and Elk Creek. 

In September 1980 the Corps nttem!;t.ed %o firm up the 1966 
<a ?S !j 11 I’ a II c c s t.,y requesting communities to respond with expressions 
OE Lntti?reot: to identiCy them as potential purchasers of Mb1 water 
~tortzd at Lost Creek (which had become operational in February 
19’77 ) . The Corps told t-he communities that since Elk Creek con- 
struction was questionable at that time, it could market 10,000 
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acre-feet of M&I storage from Lost Creek but M&I storage would be 
increased upon completion of Elk Creek. The Corps requested that 
the communities notify it of all present and future M&I require- 
me n t: s . Based on responses from five communities, the Corps 
reported that seven communities 1/ needed a total of 21,585 - ilc r e - feet of storage. 

Municipalities’ projected “1”“_- “*ll-“_ l-_l -I 
water needs are questionable I_-l-“--_cI-- -“---__ 

We question the need for most of the 21,585 acre-feet of 
water storage at Lost Creek and Elk Creek because the 1980 com- 
munity projected needs for this water were 

--based on population growth rates which are unrealistic in 
view of current population trends; 

--not always reported by the communities involved, although 
officials of the communities involved estimated that 
existing and other potential water supply sources were 
adequate for future needs; 

--double counted by the Corps; 

--conditioned on a future event not likely to occur; or 

--based on a more than doubling of water consumption rates. 

Only two of the seven communities reporting a need for water-- 
Phoenix and Talent--have a reasonable basis for asking for M&I 
water storage r and their need for 2,600 acre-feet of storage can 
be met by using water allocated for M&I water supply in Lost Creek 
Lake. 

Although Corps regulations require, as discussed on page 17, 
that the Corps analyze reasonable evidence to show that antici- 
pated demand for M&I water will occur, a Corps Portland District 
economist and the district study manager told us that no one had 
analyzed the water supply needs reported by the communities. 

Medford .a- 
The City of Medford Water System currently serves 60,000 

people in the cities of Medford, Central Point, and Jacksonville 
and other locations. Medford obtains its water from Big Butte 
Springs and the Rogue River. Sources for additional water 
beyond the year 2000, if needed, include unused permits on the 
Ro:lue River and Big Butte Creek as well as potontial storage at 
Lost Creek. People in the Medford service area use an average 
of 297 gallons per day (gpd), as compared to the regional. average 
of 150 ypd. 

i/One community reported water needs for itself and two others. 
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In Scptembe r 1980 the Medford Water Commission responded 
to the Corps’ request for future water needs, The commission 
stated that an extensive 1979 study documented that the water 
supply available to the Medford system through present permits 
“will be sufficient to supply the system’s needs within the next 
so years, such projection being based on the average of popula- 
tion projections by various projection techniques.” Moreover, 
the Medford Water Commission in May 1977 stated that the M&I 
water presently available can supply about 317,000 people versus 
the 137,000 then served in the Rogue River Basin. 

The Corps, however I used Medford’s estimate of 10,600 
acre-feet of storage needed by 2030, which was based on Medford’s 
higher population projections. This additional storage would 
provide Medford enough water to serve about 225,000 people at 
an average daily use of 580 gpd, or about double the actual con- 
sumption rate. The Medford Water Commission used the highest 
consumption rate in its estimates to provide for any contingency 
that may arise. Medford’s potential growth to 225,000 people in 
50 years is questionable. The Portland State University Center 
for Population Research told us that since the 1980 census, 
Jackson County, in which Medford is located, has experienced “a 
radical reversal” downward of population growth. 

In addition, as discussed below, 1,600 acre-feet of this 
amount was also requested by the city of Phoenix and therefore 
was double counted by the Corps. 

Phoenix ------ 
The City of Phoenix Water System presently serves 2,300 

people I and city officials estimate that by the year 2000 it 
will serve 5,400. Phoenix currently obtains its water from 
municipal wells, but this source has recently experienced 
extremely high chloride and sodium levels. Therefore, in 
September 1980 Phoenix asked the Corps for 1,600 acre-feet of 
storage at Lost Creek, estimating first use in the spring of 
1982. As discussed above, the same 1,600 acre-feet was also 
requested for Phoenix by Medford. Phoenix is contracting with 
the Corps for 1,600 acre-feet of storage at Lost Creek. 

Grants Pass --.-- ___--- 
The City of Grants Pass Water System obtains its water from 

the Rogue River and currently serves 16,000 people, each of whom 
USC$S an average of 253 g#I. Grants Pass officials estimated 
that by the year 2000 it will serve 36,000 people. 

In September 1980 Grants Pass told the Corps that it might 
nr?ed about 6,700 acre-feet of storage .at Lost Creek. The city 
swirl that the timing of use is difficult to determine because it 
was attempting to obtain clarification of! its existing water 
I rghts from the State Water Resources Department. However, in 
January 1981 Grants Pass told the State it was reconsidering its 
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applloation for Lost Creek water “since this additional water 
will probably not be needed until the middle of the next cen- 
t* II r y . ” At the present time, the city has water rights for 62.5 
cubic feet per second (cfs) L/ from the Rogue River. 

Grants Pass’ future need for 6,700 acre-feet of water 
storage is questionable because it is based on an average 
per capita consumption of 683 gpd, which local planners told 
us is the historical maximum consumption rate, as compared to 
the actual average consumption rate of 253 gpd. The city’s 
present water right of 62.5 cfs could serve about 160,000 
people at the rate of 253 gpd, or 4 times more people than are 
estimated to be served by the year 2000. About 60,000 people 
could be served at the maximum consumption rate of 683 gpd. 

Talent 

The City of Talent Water System currently serves 2,600 
people r and city officials estimate that by the year 2000 it 
will serve 6,300. In September 1980 the city told the Corps 
it would need about 1,000 acre-feet of storage by the year 
2000 l Talent gets its water from Wagner Creek, Bear Creek, 
and the Talent Irrigation District. 

Talent city officials justified this future water need 
based on growth projections which are inconsistent with the 
county’s actual declining population pattern. However, if 
the Talent Irrigation District does not renew its contract 
with the city for M&I water after the year 2000, the mayor 
of Talent estimated the city may need about 1,000 acre-feet 
of storage around the year 2000. 

Shady Cove 

Private wells provide all M&I water to Shady Cove’s 1,100 
residents. Current water usage cannot be estimated since water 
consumption is not metered. City officials estimated that by 
the year 2000, 4,000 people will live in the city. Such a 
projection appears questionable. In fact, from 1972 through 
June 1981, the city grew from 1,004 to only 1,120 residents. 

( 
Shady Cove’s city manager told us the city did not request 

consideration for any future water from the Corps and did not 
believe he would make any such request in the Eoreseeable fu- 
ture. Moreover, he told us that in his opinion, Shady Cove 

~ residents could not afford Corps water. Corps records showed 
that Shady Cove needed 700 acre-feet of storage based on a 
phone conversation with a Medford Water Commission official. 

-I- .f f - - .- - -_ - .- - _-. .- ----- 

&/One cubic foot per second = 646,000 gpd. 
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City of Rogue Rivet -,1.” l_“l_.l I I” I___ ,,I”“, - I- . _l_.m.m.el 
The City of Rogue River Water System currently serves 1,300 

people from municipal wells within the city. City officials esti- 
mate that by the year 2000, 4,000 people will be served from the 
wells and an unused water right on the Rogue River. 

The city’s mayor and public works director acknowledged that 
the growth projections made were liberal and not in line with re- 
cent experience. They said, however I the city’s present wells 
and Royue River water rights could easily supply water for the 
population projection made. They said they had never requested 
water storage from the Corps and would not be able to use the 
water. corps records showed that the city’s reported need for 700 
acre-feet of storage was based on a phone conversation with a 
Medford Water Commission official. 

Sams Valley Irrigation District --- 
Sams Valley Irrigation District currently serves a 

population of about 300 people who obtain all of their water 
from private wells. Sams Valley planners estimated that if a 
proposed irrigation project is funded and developed, the popula- 
tion served will increase to 1,250 by 1990 and to 3,200 by 2010. 
Sams Valley estimated that this population would need additional 
water and requested 285 acre-feet of M&I storage from the Corps. 
If the irrigation project is not developed, Sams Valley planners 
estimate population will probably decline and no M&I water will 
be needed from the Corps. 

Sams Valley Irrigation District’s need for M&I water depends 
on approval of its loan application to the Bureau of Reclamation 
for an irrigation system. However, the Bureau has given little 
reason for optimism on this loan request. Sams Valley has at- 
tempted since the early 1960’s to obtain funding for this project. 
In October 1981 the Bureau responded to Sams Valley’s most recent 
loan application by asking it to reapply. The Bureau noted that 

“this reinitiation of processing does not imply imminent 
resumption of financing for new loan starts. On the 
contrary, resumption of financing of new loans will 
depend on the general economy and our budgetary situ- 
atLon in the future * * * we wish to caution you that 
If you submit your final application report now, it may 
have to be revised in the future to reflect the impacts 
of inflation prior to its being considered for funding.” 

According to the Bureau s t:d?gir,naI l.oan coordinator, Sams Valley 
?~ad not reapplied for the loan as of January 20, 1982, but it 
:~l~nw to reapply shortly. 

Alternative M&I water sour’ces _ II “.. .- _ _...-..- I” .-. ..-.._ ---__----_--.l__“_-..-l.._-I_---- 
JI.E available I 111 - II 1”1 .” ._. .I.I_..- -,-“-” 

M& I water suppl ios , other than potential water stored in 
Klk Creek, are available to help meet present and future water 
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demands which may develop for cities in the Rogue River Basin. 
These sources are 

--available but unused water in Lost Creek and Applegate 
Lakes and 

--unused water currently apportioned to irrigation 
districts. 

Lost Creek and Appleqate water -- 
Lost Creek and Applegate dams, both completed projects, 

contain 315,000 and 75,000 acre-feet of usable water storage, 
respectively, While portions of this storage have been set 
aside for various purposes (for example, irrigation), such 
allocations can be revised to meet other needs. If a future 
M&I water need develops in the absence of an Elk Creek project, 
reallocating unused portions of this abundant storage could 
help satisfy the need. 

The Chief of the Corps’ Portland District Engineering 
Division stated that M&I storage at Lost Creek and Applegate 

ii 
an be made available after certain requirements are satisfied. 
e stated that (1) assigning additional space at Lost Creek for 

h&I would require administrative reallocation of present storage 
kllatments and is subject to approval by the Chief of Engineers 
4nd (2) including an M&I water supply as a project purpose at 
Applegate would require congressional approval. 

For example, water allocated at Lost Creek and Applegate 
for irrigation could be used to help meet future M&I needs. 
Of 61,000 acre-feet allocated from Lost Creek and Applegate 
for irrigation, the Bureau has pending or actual contracts for 
use of only 2,665 acre-feet for this purpose. Consequently, 
it appears that a significant amount of water allocated to 
jrrigation from these two reservoirs is available to help meet 
M&I use in the Rogue River Basin. 

In addition, in May 1979 the Corps Portland District 
respnnded to the Chief of Engineers’ request to analyze the 
qrojects on a system versus an incremental basis. The Portland 
district acknowledged at that time that 

“with storage now available, Lost Creek can meet all 
currently anticipated future water supply needs, 
Should demand develop for M&I water supply in excess 
of 20,000 acre-feet, this demand could be met by using 
storage assigned to irrigation. At this time, there 
is no identified economic justification for water 
.;upply storage at Elk Ccsfek.” 

jiater allocated to irr i.lj;jI:ir;n can be reallocated t:) ;!&I 
use I F’r~r example, on October !.?, 1,379, the Corps responded to 
B lJoscphine County requc:.st b:~,.:t.: !-.i:f: ,Cncps change the ,!pplegate 
ttiks! allocations to allow ‘..:jr: ,:l::~:nty to use stored water for 
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future M&I purposes. This is the county in which Grants Pass 
is located. The Corps told the county that while M&I water 
supply was not an authorized project purpose at Applegate Lake, 
congressional action could include M&I as a project purpose. The 
C(jrps told the county that in order to initiate this process, it 
should first formally state its interest in obtaining Applegate 
water for M&I use. On October 19, 1979! the county filed its 
application with the State Water Resources Department to appro- 
priate 6,000 acre-feet of M&I water from Applegate Lake. State 
action on the application is being withheld pending a county con- 
tract with the Corps for storage and release of M&I water from 
Applegate Lake, which would require congressional approval. 

Irrigation water - - 
Indications are that some irrigation districts in the Rogue 

River Basin hold rights to water which is no longer needed for 
irrigation. The State can take action to reallocate water from 
irrigation districts’ shrinking agricultural areas to growing 
urban areas that need more M&I water. 

For example, the Oregon State Water Resources Department 
documented that the Grants Pass Irrigation District had a permit 
to use water it no longer needed. During a recent 3-year survey 
of water needs in this irrigation district’s service area, the 
State found that the area had shrunk from 18,400 acres to 7,300 
acres although the district still had a permit to use 230 cfs 
from the Rogue River. Subsequently, the State reduced the 
irrigation district’s water permit to 91 cfs and may assign the 
balance of 139 cfs to another beneficial use. 

In this regard, when Grants Pass and the State were discussing 
a pending water rights application in December 1979, the State told 
the city that the Grants Pass Irrigation District’s unused water is 
a viable alternative to help meet future M&I needs. The State told 
Grants Pass that 

II* * * the rapid growth within the Irrigation District 
boundaries has also caused them considerable problems. 
As growth continues, lands are no longer irrigated. 
Water used for these lands could be transferred to 
municipal use benefitting all people within the 
(Grants Pass) urban growth boundaries.” 

Other cities have been able to negotiate with irrigation 
districts to obtain M&I water when needed. For example, the city 
of Talent has contracted with the Talent Irrigation District and 
the Bureau until the year 2008 to store 600 acre-feet of water at 
Emigrant Lake. Talent officials estimate this supply could serve 
about 6,300 people, even though only 2,600 are served now. They 
believe the city will be able to renegotiate the storage contract 
with the Talent Irrigation District in the future. Other cities, 
such as Medford, are considering obtaining unused water supplies 
from various irrigation districts as potential M&I water sources 
when and if the need occurs. 
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~lj.IXXF:ATION BENEFITS ,I ,* 1111-1 ,l”“lll,“-,,,ll_ll--l- 
The Corps estimated annual recreation benefits for the 

‘ErLojcct at $619,000, or 11 percent of total project benefits. 
We question $355,000, or about 57 percent, of these benefits 
because t 

--Some benefits are based on a discarded irrigation plan. 

--The Corps developed recreation benefits in 1973 and 1974 
on the basis of now outdated recreation use patterns. 
Current recreation use experienced at operating Corps 
Portland District reservoirs and trends for future 
recreational use are less than what the Corps used in 
its estimate. 

--Federal, State, and local agencies may be less able 
to operate recreation facilities because of staff 
and funding cuts. 

It should be noted that any reduction in expected recreation 
benefits which reduces construction of planned recreation facil- 
;ities would be partly offset by reduced construction cost. We 
did not attempt to determine the cost to construct facilities 
bssociated with the benefits we questioned. 

ioK--the ---T- Corps computes 
~recreation benefits 

The Corps computes recreation benefits by estimating the 
average annual recreation usage throughout the life of the proj- 
ect and multiplying this usage, expressed in recreation days, 
by a predetermined daily dollar value. To compute annual recre- 
at ion usage, the Corps estimates expected use at the beginning 
and end of a project’s life and at an intermediate point. For 
~111 k Creek I the values determined by the Corps were: 

Initial: 80,000 recreation days 

Year 13: 450,000 recreation days 

Year 100: 680,000 recreation days 

bhese points are then connected by a curve, as shown in the graph 
IJ n page 25, and the values indicated by the curve, after reducing 
~them for angler days which are included in fish and wildlife bene- 
kits, are used to compute the average annual use. This resulted 
in 418,000 average recreation days a year over the life of Elk 
Creek. The final step is to compute a dollar value for each rec- 
reation day based on the type and quality of recreation to be pro- 
vided by the project and the availability of similar facilities. 

In accordance with Senate Document No. 97, the value set for 
~F:.lk Creek was $1.25 a day, resulting in an annual benefit of 
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I ; ;  ‘-1 2  2  r 0  0  0  l T o  th is  b e n e fit, th e  Corps  a d d e d  $ 9 7 ,0 0 0  a  year  fa r  
i,ncr r> i Iso d  rec rea tio n  a l o n g  B e a r  a n d  L i ttle  B u tte  Creeks , a ttr ib-  
~ u t:a t-rle  to  th e  pro jec t’s i r r igat ion d ivers ion p lan , to  arr ive a t 
2  b :o t.a l  b e n e fit o f $ 6 1 9 ,0 0 0 . 

ii~ :o t:ca tio n  b e n e fits a ttrib u te d  to  i” 1 :“’ ~ ‘g $ ~ iZj”iZi-~ ~ ~ ~  “I .“_ ” .II_ .,- - - -_-  rea l  i zed  

T h e  rec rea tio n  b e n e fits o f $ 9 7 ,0 0 0  a ttrib u tab le  to  th e  
B u reau’s i r r igat ion p lan  c a n n o t b e  rea l i zed. A s d iscussed o n  
p a g e  3 0  , th e  i r r igat ion system  p l a n n e d  fo r  E lk C reek  is n o  
‘L o n c ~ e r  cons ide red  by  th e  B u reau  to  b e  economica l l y  feas ib le  
a n d  w il,l n o t b e  bu i l t. S ince  th e s e  rec rea tio n  b e n e fits w o u ld  
occur  on ly  a l o n g  B e a r  C reek  a n d  L i ttle  B u tte  Creek  if th e  
i.rrig a tio n  d ivers ion w e r e  cons truc te d , th e s e  b e n e fits w ill n o t 
b e  rea l i zed un less  th e  d ivers ion is bu i l t. 

S u b s e q u e n t e v e n ts reduce  .-.1 - -m-“- I 
i 2 ? ? 2 2 ~ L ,~ d  d e m a n i 

T h e  rec rea tio n  m a s ter  p l an  fo r  E lk C reek , w h ich is th e  bas is  
fo r  c o m p u tin g  th e  rec rea tio n  b e n e fits, was  d e v e l o p e d  by  th e  Corps  
in  1 .9 7 3  a n d  rev ised in  1 9 7 4 . Howeve r  s ince th e n , ac tua l  recre-  

,a tio n  u s a g e  a t th e  1 3  Corps  P o rtla n d  D istrict reservoi rs  o p e r a t- 
i ng  in  1 9 7 0  has  dec reased  d ras tically, as  s h o w n  in  th e  g r a p h  o n  
p a g e  2 7 . A  Corps  repor t o n  th e  impac t o f th e  ene rgy  crisis o n  
rec rea tio n  a ttrib u tes  th is , in  pa r t, to  th e  cost a n d  avai lab i l i ty 
o f fue l , w h ich c h a n g e d  rec rea tio n  use  p a tte rns . Th is  tre n d  makes  
it un l ike ly  th a t th e  Corps  es tim a te  o f ex tre m e ly rap id  g r o w th  in  
rec rea tio n  u s a g e  a t E lk C reek  w ill b e  a tta i n e d . 

In te rmed ia te  d e m a n d  

T h e  n u m b e r  o f rec rea tio n  days  th e  Corps  u s e d  fo r  p ro jec t 
in te rmed ia te  use  ( 450 ,000 )  is n o t b a s e d  o n  pro jec te d  use . Corps  
regu la tions  p rov ide  th a t two - th i rds  o f rec rea tio n  faci l i t ies 
n e e d e d  to  m e e t u l tim a te  rec rea tio n  use  m u s t b e  cons truc te d  du r ing  
th e  cons truc t.io n  o f th e  pro jec t itse l f. T h e  Corps  P o rtla n d  
D istrict rec rea tio n  p lanners  a s s u m e d  th a t th e s e  faci l i t ies w o u ld  
b e  ful ly u tilize d  by  th e  1 3 th  year  o f p ro jec t life , citin g  “p lan-  
ners  j u d g m e n t” as  justifica tio n  fo r  th e  assump tio n . 

E lk C reek’s rec rea tio n  u s a g e  w o u ld  h a v e  to  g r o w  by  1 4  
pe rcen t a  year  du r ing  th e  first 1 3  years  o f its life  to  reach  
a n  in te rmed ia te -use  level  o f 4 5 0 ,0 0 0  rec rea tio n  days . H o w -  
P V c!K  , n o  o p e r a tin g  Corps  pro jec t in  th e  P o rtla n d  d is trict has  
h a d  a n  ac tua l  g r o w th  ra te  in  recen t years  as  la rge  as  th a t p re -  
d ic te d  fo r  E lk C reek . Ins te a d , th e  Corps’ P o rtla n d  D istrict 
s h o w e d  a n  ac tua l  ave rage  a n n u a l  g r o w th  ra te  o f 8  pe rcen t du r ing  
th e  pe r iod  1 9 6 2  to  1 9 7 5  fo r  th e  e igh t reservoi r  p ro jec ts th e n  in  
0  p e  K  a  t i o  n  l B y 1 .9 8 0  th e  ac tua l . ave rage  a n n u a l  g r o w th  ra te  o f 
t.h e s e  pro jec ts was  n e g a tive . If a n  a n n u a l  g r o w th  ra te  o f 8  per -  
c ~ 2  n  t i s u s e d  fo r  E lk C reek , th e  pro jec te d  in te rmed ia te  rec rea tio n  
1 .1  8  I.2  is r educed  to  2 1 0 ,0 0 0  rec rea tio n  days . 
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COEPS regulations governing the computation of ultimate rec- 
reation use at projects permit such estimates to be based on (1) 
[.lopulation projections over the life of the project and (2) the 
appl ication of recreation use rates which vary based on dist.ances 
f TOJII the project. These regulations also permit using other 
methods of calculating ultimate use, provided the method used is 
r:cnsistent wi.th sound economic and project formulation practices. 

Population projections and use rates were made for the Lost 
Creek and Applegate projects, and the resulting demand was com- 
pared to the capacity of planned recreation facilities. This 
comparison showed that recreation capacities at these projects 
were a limiting factor. Consequently, the Corps used capacity 
i.nsteeatl of demand to estimate recreation use at these locations. 

In determining ultimate recreation use for Elk Creek, the 
Corps, rather than using population projections and recreation 
u:;e rates, assumed that any facilities built would be used 
to the capacity of the land and water to support recreation 
without degrading the environment. We question the propriety 
of continuing to use this method for Elk Creek because it 

--assumes that recreation demand would always exceed avail- 
able supply when in fact (1) actual recreation use at the 
Corps’ Portland District projects has been declining and 
(2) recent Oregon State studies have reported that an 
oversupply of recreation facilities exist in some cate- 
gories in the two counties nearest Elk Creek and 

--does not consider potential competing recreation facilities 
in the Elk Creek area. 

At the time Corps officials estimated recreation use for Elk 
Creek r they computed an ultimate-use figure based on projected 
population and recreation use rates. However, Corps Portland 
District recreation planners told us they believed the results 
were too low and discarded them. They agreed that current data 
indicates that the Corps should use a lower figure. 

If ultimate recreation use for Elk Creek is determined by 
using projections of population and recreation use patterns 
based on current data, the computation shows 350,000 ultimate-use 
recreation days a year rather than the 680,000 computed by the 
carp” . The graph on page 25 shows this relationship. 

!Ihe Corps assumed in 1974 when computing Elk Creek recreation 
use that recreation demand would always exceed the available sup- 
ply* Since then, actual attendance at the Corps’ operating Port- 
land district reservoirs has declined, as shown in the graph on 
page 27. In addition, a 1977 Oregon State Outdoor Recreation 
Needs Bulletin showed an oversupply of recreation in some cate- 
gories through 1990 in the two counties nearest Elk Creek. The 
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two-county recreation supply and planned Elk Creek additions are 
compared below. 

Fat i 1 i&y 

Trails 
Playf ields 
Boat ramps 
Picnic tables 
Camp sites 
Reg ional parks 

1990 over- 
(under-) supply -- 

104 miles 
12 fields 

(276232, 
564 

2,143 acres 

Added by 
Elk Creek 

11 miles 
6 acres 

4 
215 
188 

360 acres 

Also, the Corps I analysis does not fully consider plans by 
other governmental bodies for additional recreation development. 
Federal agencies, such as the Forest Service, BLM, the National 
Park Service, and the State and county governments, develop com- 
prehensive plans for future recreation needs. For example, the 
Jackson County Parks and Recreation Comprehensive Five-Year Plan 
includes plans for acquiring and developing park faciliti.es, 
including facilities at other reservoirs in the vicinity of 
Elk Creek. 

If intermediate and ultimate annual use figures of 210,000 
and 350,000 recreation days that we computed are used instead of 
the Corps’ estimated 450,000 and 680,000 recreation days, esti- 
mated average annual use over the life of the project will 
decrease 49 percent from 418,000 to 211,000 recreation days. At 
a value of $1.25 for each recreation day, the recreation benefit 
would be $264,000, or $258,000 less than the Corps’ estimate. 

Corps Portland District recreation planners told us that the 
assumptions they made about future recreation usage were based on 
conditions that seemed valid at the time, but they agreed that con- 
ditions have changed significantly. These officials agreed that 
future recreation usage will grow more slowly than in the past. 
The Corps’ Portland District Engineer acknowledged the need to up- 
date the recreation master plan to reflect changes since 1974. Be 
also said that since Elk Creek is part of the Rogue River system 
and recreation facilities are already in place at the system’s 
other two dams, recreation facilities are not specifically required 
at Elk Creek. 

In this regard, it should be noted that if recreation 
attendance at the project were to be reduced from the current 
Corps estimate, fewer facilities would be needed. The Elk Creek 
construction cost estimate for fiscal year 1982 includes 
$9,136,000 for constructing recreation facilities, and the annual 
cost data also includes $240,000 for operating and maintaining 
them. Corps recreation planners could not tell us how much these 
costs would be reduced if recreation facilities were reduced with- 
out restudying the recreation needs, because without such a study 
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t.hey cannot. tell what facilities wauld be eliminated. They said, 
h(3WQve r , that a substantial portion of the costs would be elim- 
inated if the estimated annual use was 211,000 rather than the 
418,000 recreation days currently included in the benefits. 

Once recreation facilities are built, they must be operated 
and maintained. However I funding problems make it questionable 
whether Elk Creek park areas can be kept open. 

--Jackson County was originally responsible for operating Elk 
Creek park areas. In April 1980 the county commissioners 
withdrew from the agreement, citing budget constraints. 

--BLM has discussed assuming responsibility for operating the 
Elk Creek facilities with the Corps. However, they have 
not been able to reach an agreement. BLM cited a lack of 
funding and suggested that the proposed recreation develop- 
ment is excessive considering user trends and availability 
of similar facilities in the area. 

--The Corps is currently facing cutbacks in recreation 
operation and maintenance funding. The Corps’ Portland 
District Engineer announced on February 18, 1982, that 
15 Corps recreation areas in Oregon and Washington are 
being closed and 24 others will be operated with reduced 
maintenance or on a limited basis. Four of the facilities 
involved are at Lost Creek Lake. 

IRRIGATION BENEFITS I-._-““- .I--_--- 
The Corps’ current benefit-cost analysis for the Elk Creek 

project consists of two separate benefit-cost analyses--one which 
includes $341,000 in annual direct and indirect irrigation bene- 
fits, and one without irrigation benefits. About one-thirr!l of 
the irrigation benefits are also included in recreation and fish 
and wildlife benefits as explained on page 31. The irrigation 
benefits claimed represent about 6 percent of total project bene- 
fits, We question the irrigation benefits at Elk Creek because 
they are based on an irrigation plan that the Bureau of Reclama- 
tion has concluded is no longer economically feasible and will 
not be built. 

Under 43 U.S.C. 390, the Secretary of the Interior, acting 
through the Bureau of Reclamation, calculates irrigation benefits 
for proposed dams and water resource projects operated under the 
direction of the Secretary of the Army in the Western States. In 
1966 the Bureau calculated irrigation benefits of $578,000 for the 
Elk Creek and Lost Creek projects, of which the Corps allocated 
$341.,000 to Elk Creek. In 1975 the Bureau restudied the proposed 
irrigation plan and concluded it was not economically justified. 
Therefore, the Bureau informed the Corps that it could not fur- 
nioh an amount for irrigation benefits for the Elk Creek project. 
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Subsequently, the Corps elected to show a benefit-cost analysis 
for Elk Creek both with and without an amount for irrigation. 

Corps Portland District officials told us that they included 
an irrigation benefit amount in the benefit-cost analysis because 
irrigation is an authorized project purpose and they believe the 
project will have some irrigation benefits. They have not esti- 
mated the amount of the benefit, however, and acknowledged that 
the $341,000 figure is no longer valid. 

Or iqinal estimate of , lrriqatlon benefit 

The Elk Creek project’s original design included a plan 
proposed by the Bureau of Reclamation in 1966 for diverting water 
stored at the Elk Creek reservoir for irrigation use in the Rogue 
River Basin. A principal feature of that plan was the Rogue-Elk 
diversion complex, near the confluence of Elk Creek and the Rogue 
River, which would divert water from the Rogue River and Elk Creek 
into a canal for downstream users. The Bureau expected to fund 
and construct this facility, known as the Medford Division of the 
Rogue River Basin Project. As of July 1965, the Bureau estimated 
the cost to construct the Medford Division to be $51,340,000. 

The Bureau estimated that this diversion could provide 
$158,400 in direct irrigation benefits, plus indirect bene- 
fits to water quality, fish and wildlife, and recreation. The 
Corps allocated a portion of these benefits to Elk Creek as 
shown below. 

Elk Creek Irrigation Benefits 

Irrigation $ 93,400 
Fish and wildlife enhancement 32,300 
Recreation 96,700 
Water quality control 118,600 

Total $341,000 

Irrigation benefits restudied 

In November 1974 the Corps of Engineers asked the Bureau 
of Reclamation to review the irrigation benefits creditable to 
Elk Creek. In March 1975 the Assistant Regional Director of 
the Bureau of Reclamationts Pacific Northwest Regional Office 
conveyed the results of this review in a letter to the Chief, 
Engineering Division, Portland District Corps of Engineers: 

“Using current evaluation criteria, we have not been 
able to formulate an economically justified plan for 
the Medford Division. * * * at this time the Medford 
Division is not economically justified and we are 
unable to furnish you benefits.” 
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The Chief of the Economics Branch of the Bureau’s Pacific 
Northweat Region told us in January 1982 that the Bureau is 
still unable to provide the Corps with an irrigation benefit 
amount for Elk Creek because it has no economically justified 
irrigation plan for the project. He told us that the Bureau 
had no plans to build the irrigation facilities at that time. 

The Elk Creek indirect irrigation benefits of $247,600 were 
to have occurred on Bear and Little Butte Creeks, tributaries of 
the Rogue River l These benefits were to result from the Medford 
Division supplying water to three irrigation districts in return 
for the release of water stored for these districts on Bear and 
Little Butte Creeks. The release of water from Bear and Little 
Butte Creeks previously held for irrigation would augment stream 
flows in these creeks during the low runoff season and therefore 
provide the fish and wildlife, recreation, and water quality 
benefits claimed. These indirect benefits depend on building the 
Rogue-Elk diversion or a similar project in order to make such an 
exchange of water possible. Since the Bureau no longer plans to 
build this project I the estimated benefits are questionable. 

A 1979 analysis prepared by the Corps also questioned the 
irrigation benefits of Elk Creek. In January 1978 Corps head- 
quarters asked its North Pacific Division to develop a separate 
(OK incremental) benefit-cost analysis for Elk Creek. Pre- 
viously, Elk Creek and Lost Creek were considered to be two 
elements of an economically and operationally inseparable proj- 
ect. Thus t some of the benefits (including irrigation) were 
divided between the two projects on a basis such as relative 
reservoir capacity. 

Using the incremental approach, the benefits assigned to 
an individual reservoir consist only of the benefits that the 
reservoir adds to the existing system. The incremental analysis 
made for Elk Creek concluded that given the size and operational 
flexibility of Lost Creek, that project could adequately serve 
the functions of water supply, irrigation, fishery enhancement, 
and retreat ion. Thus, direct and indirect irrigation benefits 
of $341,000 attributed to Elk Creek were deleted from the Corps’ 
North Pacific Division analysis. 

AREA REDEVELOPMENT BENEFITS --“.mm_l.,m” 
The Corps estimated annual area redevelopment benefits for 

the project at $153,000, or about 3 percent of total project 
benefits. We question these benefits because after the Corps 
had computed them, the county where the Elk Creek project is to 
be constructed and a neighboring county were determined to be no 
longer qualified or eligible for the benefit as an inclusion in 
the benefit-cost calculation. 

I 
” 
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The Area Redevelopment Act of 1961 (Public Law 87-27) stated 
that 

“* * * some of QUF communities are suffering substantial 
and persistent unemployment and underemployment * * * 
that to overcome this problem the Federal Government 
* * * should help areas of substantial and persistent 
unemployment and underemployment to take effective 
steps in planning and financing their economic redevel- 
opment * * * . I1 

As a result, Senate Document No. 97 provided that, for areas 
designated by EDA as redevelopment areas under the act, redevelop- 
ment benefits could be included in the benefit-cost calculations 
for water resource projects. 

When the Corps first computed the benefit in 1968, Jackson 
county, where Elk Creek is to be located, was designated by EDA 
as a redevelopment area. Since neighboring Josephine County was 
also EDA qualified and within reasonable commuting distance from 
the project site, area redevelopment benefits were also computed 
for this county as permitted by Senate Document No. 97. 

In October 1979 the Corps recomputed the benefit based on 
bhen-current unemployment data for Jackson and Josephine Counties. 
It determined that the average annual employment benefits credit- 
pble to area redevelopment at the Elk Creek project were $143,000 
at 1979 price levels. This figure was adjusted to $153,000 for 
‘the 1982 budget data based on the Department of Commerce’s 
construction wage index. 

The area redevelopment benefit no longer applies to the Elk 
Creek project. The EDA economist who determines which counties 
qualify told us that Jackson County has not qualified for the 
benefit for about 3 years because its unemployment rates have 
#been too low relative to national unemployment rate averages. 
In addition, the Corps Portland District’s interpretation of 
‘current standards is that only the county in which the project 
is constructed can be credited for the benefit. Consequently, 
‘neighboring Josephine County is no longer eligible for the 
~benef it. 

Corps Portland District economists agreed that neither county 
~currently qualifies for a direct area redevelopment benefit for 
~the Elk Creek project. However, they believe that some external 
iemployment benefit would be 
$!ome unemployed labor would 
iwould result, 

realized-in project construction since 
be hired and other spin-off employment 

FISH AND WILDLIFE BENEFITS 

The Corps estimated fish and wildlife benefits of $167,000 
annually when benefits for irrigation were included and $135,000 
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WI Lhout them. This represents about 3 percent of total annual 
project benefits when irrigation benefits are included. 

While we are not questioning the fish and wildlife benefits 
other than those associated with irrigation, some agencies have 
boon concerned about the possible adverse effect of the Elk Creek 
project on water quality and the fishery in the Rogue River. 
Federal and State Fish and Wildlife agencies, EPA, and others are 
concorned that the project may increase turbidity in the Rogue 
River, They believe that increased turbidity could reduce the 
fishery in the river, which has an estimated annual value of 
about $18 million. The Corps acknowledges that turbidity will be 
increased at times during the year. However, the Corps concluded I 
based on its studies, that the increase in turbidity would not 
have a significant impact on the fishery. 

Of the $167,000, we question $37,000 because it represents 
benefits attributable to an irrigation diversion which will not 
be built, as discussed on page 30. Of the $37,000, $32,000 repre- 
sents irrigation fishing benefits. The remaining $5,000 is for 
wildlife irrigation benefits. In addition, indications are that 
fishing benefits may be difficult to achieve because of factors 
such as competition from nearby reservoirs. 

, The Rogue River is internationally famous for its Chinook 
I salmon and steelhead trout fisheries, as well as its scenic and 

recreation resources. It is considered to be one of the premier 
recreational fishing rivers in the Western United States. It is 
particularly noted for the clarity of its water and fly fishing 
for steelhead. While most who fish there come from Oregon and 
northern California, anglers from southern California, other 
Western States, and foreign countries are not uncommon. 

The Rogue River is the most productive and valuable salmon 
and steelhead stream in Oregon. Annual anadromous fish lJ runs 
are estimated at 50,000 spring Chinook, 80,000 fall Chinook, 
100,000 winter steelhead, 50,000 adult summer steelhead, and 
120,000 half-pounder summer steelhead. According to National 

I Marine Fisheries Service officials, the Rogue River sport and 
( commercial fishery is valued at about $25 million annually. 

According to U.S. Fish and Wildlife officials, a 1977 economic 
~ study of the Rogue River fishery estimated that recreational 
i fishing has a total economic impact of $17.6 million annually. 

. I * .  .” I  I I  .“-_ - . . .  . I”  - - . .  _- _ -_ - - - - - - - -  

l/Species of fish which ,qre :;Pawncd and reared in fresh water 
streams and migrate to khe ocean for their adult life. The 
zzpecies return to their native fresh water streams to spawn. 
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controversy over --” p redicted 
turbidity levels 

The level of turbidity present in a stream can adversely 
affect recreational fishing because high levels hinder the normal 
eating habits of fish and therefore reduce the number of anglers. 

Studies made by the California and Oregon fish and wildlife 
agencies in 1972-73 and 1979, respectively, showed that angler 
counts and efforts decrease as turbidity increases. Both stud- 
ies showed a substantial decrease in angler efforts and counts 
when turbidity levels exceeded 5 to 8 Jackson Turbidity Units 
(JTUs) s One study indicated that about 98 percent of the fish- 
ing efforts occurred at turbidity levels of 10 JTUs or less. 
The other study showed that optimum angler efforts declined 
rapidly at turbidities in excess of 10 JTUs. The California 
study was made on the Eel River and the Oregon study was made 
on the Rogue River. 

The Corps acknowledges that the turbidity levels after 
construction of the Elk Creek project will be higher in the 
Rogue River except after storms; but it concluded, based on a 
~1974 turbidity study and a 1979 water quality update study, 
bhat turbidity from Elk Creek would not have an adverse impact 
tin the Rogue River salmon and steelhead fisheries. The Corps 
hlso concluded that proper operation of the Elk Creek dam would 
~pass the most turbid water through the basin in about 2 weeks 
with minimum impact. 

The Corps pointed out in its December 1980 Environmental 
Impact Statement that flyfishing would not be impaired until 
the turbidity reached 10 JTUs or as high as 20 JTUs for other 
fishing methods. According to the Corps data, the operation of 
Elk Creek is expected to increase turbidity below Elk Creek dur- 
ing the month of August to an average of 8 JTUs during an average 
flow year as compared to 3 JTus without the project, Turbidity 
is also predicted to increase to an average of 9 JTUs during 
August in high-flow years compared to 3 JTUs for the same month 
without the project. 

The Corps also believes that in addition to being able to 
Jcontrol turbidity at acceptable levels throughout the year, 
Iconstructing and operating Elk Creek would enhance the down- 
~stream Rogue River fisheries during periods of low flow because 
~of the potential for releasing water to increase and cool Elk 
~Creek and the Rogue River flows. The multilevel intake tower 
‘proposed at Elk Creek would allow the Corps to control the 
temperature of the water to be released. The Corps believes 
that cool water releases during the low-flow summer months 
would be made possible by releasing water from the reservoir’s 
lower level. 
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Portland area State and Federal fish and wildlife agency 
<,Eficials agreed that the cooler water is needed during the 
summer months, However, they indicated that if Elk Creek proves 
to bc as turbid as they expect, the Corps’ cool water releases 
may Ilsrm more than help. An Oregon fish and wildlife official 
said that various studies have shown that suspended solids settle 
to the bottom of an impoundment: therefore, when the cooler bot- 
tom waters are released, so are the suspended solids. 

In this regard, EPA believes the incremental increase in 
Rogue River turbidity from operating Elk Creek would exceed the 
State of Oregon’s water quality standards promulgated in accord 
with the Clean Water Act of 1977 (Public Law 95-217). While the 
Corps acknowledges turbidity levels will be higher than State 
standards I it does not believe that the impact of Elk Creek on 
the incremental water quality in the Rogue River will be signifi- 
cant. Furthermore, the Corps’ legal position is that the water 
released from a dam is not a discharge within the meaning of the 
Clean Water Act of 1977. Therefore, no water quality certifica- 
tion is required. Consequently, the Corps does not believe that 
the State water quality standards apply to the Elk Creek project. 
However, on January 29, 1982, the U.S. District Court for the 
District of Columbia ruled that discharges from dams are subject 
to the national pollutant discharge elimination system permitting 
requirement,e (National Wildlife Federation vs. Gorsuch, Civil 
Action No. 79-0915). 

WESTEX model 

In making the 1974 and 1979 turbidity studies, the Corps used 
a mathematical model called WESTEX to estimate potential turbidity 
from the Elk Creek project. The WESTEX model is an adaptation of 
a basic model originally used to predict temperature. The Corps 
believes that the WESTEX model is the best tool currently available 
for simulating turbidity conditions in reservoirs. 

The use of the WESTEX model has become the most controversial 
issue stemming from the proposed construction and operation of the 
Elk Creek project. Based on the results of the 1974 and 1979 
studies, the Corps predicted turbidity would not be at a level or 
duration whi.ch would adversely affect the Rogue River fishery. 
flowever, the Corps’ predictions of turbidity levels based on the 
WESTEX model have been criticized by State and Federal fishery 
agencies, EPA, and an expert from Oregon State University for a 
‘lack of documentation, methods of obtaining input data, and the 
source of the data used. 

Even though the Corps refers to the WESTEX model as the 
state of the art in mathematical models, fishery and environ- 
mental agency officials and others still perceive some short- 
(:ominc.js. They believe the shortcomings could result in higher 
turbidity levels than the Corps predicted. Among these perceived 
shortcomings: 

36 



--The model does not have the capability to predict behavior 
of turbidity generated within the lake itself, to predict 
the precise turbidity levels or periods of increased tur- 
bidity, or to account for turbidity caused by road develop- 
ment and recreational use of the reservoir. 

--EPA stated in a January 19, 1981, memorandum to the Corps, 
“We are extremely concerned that the WESTEX model has not 
been adequately documented nor appropriately tested. We, 
therefore, question the use of the WESTEX model as a basis 
for justifying this project.” 

--In response to the Corps’ February 1980 Draft Environmental 
Impact Statement, a modeling expert from Oregon State 
University said, “I would like to provide a more technical 
evaluation of the material in the EIS. This is impossible, 
however, because the assumptions behind your work are poorly 
documented.’ 

In response to these criticisms, the Corps pointed out that 
it considered the data used for input to the model to be the best 
available and adequate for its intended purpose and the WESTEX 
model to be the state of the art. Therefore, the Corps expressed 
the, belief that turbidity from operating the Elk Creek project 
will not pose a significant problem to the downstream Rogue River 
fishery. The Corps also pointed out that its assumptions were 
adequately documented to allow a reasonable and knowledgeable 
person to reach the same or similar conclusions. According to 
Corps officials, all available data was provided to requestors; 
therefore, no additional work is planned to further document the 
model and the conclusions reached. 

Fishery benefits may be 
difficult to achieve ..--- 

The Corps computed project fish benefits of $130,000 based 
on the fishery to be developed in the Elk Creek reservoir. The 
number of angler days was estimated by the U.S. Fish and Wildlife 
Ser’vice to be 6,000 in the first year of the project, increasing 
to 30,000 in year 50 with a slow increase indicated for the next 
50 ~years to a maximum of 35,000. Angler-day values of $5 per day 
(as established by the Fish and Wildlife Service in 1975) are 
app~lied to project use to determine the average annual benefit. 

~ The fishery to be developed at Elk Creek will compete for 
ang~lers with other area reservoirs. The existence of numerous 
oth~er-well established reservoir fisheries in the area has caused 
some fishery agency officials to question the benefits the Corps 
claimed for the Elk Creek project. The following comments were 
mad,e in reference to competing reservoirs within the immediate 
area of the Elk Creek project. 
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--A fishery biologist for the Oregon Wildlife Commission 
reported that in his opinion the reservoir fishery bene- 
fits should be reduced to 15-20,000 angler-days a year. 

--In its response to Supplement Number One to the Draft 
Environmental Impact Statement for Elk Creek, BLM stated 
that “the projected angler-use figures appear question- 
able, as does the fishery benefit. There are many 
reservoirs within easy driving distance * * *.I’ 

--The Fish and Wildlife Service computed fish benefits for 
Elk Creek. Subsequently, in rebutting the Corps’ comments 
on the Elk Creek project, it stated that the Elk Creek 
reservoir is in an area where there are already a number 
of lakes and reservoirs including Crater and Fish Lakes, 
Applegate, Howard Prairie, Emigrant, Hyatt, and Savage 
reservoirs, and other smaller reservoirs. 

The Chief, Fish and Wildlife, for the Corps’ Portland 
District told us that, in his opinion, the Elk Creek reservoir 
will be heavily used for fishing even with the other reservoirs 
in the immediate area. 

Fishery and environmental officials have also expressed 
concern about other factors, not considered in the benefit 
computation, that may have an adverse impact on fishery benefits. 
These factors included: 

--The possibility of cuts in Federal funding to the State of 
Oregon to operate hatcheries for mitigation and enhancement. 
If Oregon’s funds are cut, the level of reservoir fishery 
may be reduced below the level needed to support the level 
of mitigation required as compensation for destroyed habitat. 

--During the early planning phase of the Elk Creek project 
Jackson County agreed to fund operation and maintenance of 
the recreation facilities. In a memorandum to the Corps 
dated April 11, 1980, this financial support was withdrawn. 
State and Federal fishery agency officials told us that any 
reduction in recreation facilities would mean a similar 
reduction in the number of visitors using the facility for 
fishing. As discussed on page 30, the Corps’ Portland Dis- 
trict Engineer recently announced the closing or reduced 
maintenance and availability of certain Corps recreation 
areas in Oregon and Washington. 

f&OJECT COSTS -- 
The Corps estimated the cost to construct Elk Creek to be 

$108,754,000 for the fiscal year 1982 budget. Annual cost over 
the loo-year project life for interest and amortization, operation 
and maintenance, and other costs is estimated at $4,758,000. 
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Our examination of project cost identified additional costs 
of $65,000 annually for (1) interest on construction expenditures 
and (2) the acquisition of project lands and timber. These costs 
were not recognized in the Corps’ estimate, contrary to Senate 
Document Ma. 97. Including these costs will increase the esti- 
mated total construction cost to $110,683,000 and the annual cost 
to $4,823,000. 

Corps Portland District officials agreed that project costs 
should be revised for these items. They said they would consider 
making these revisions. 

Senate Document No. 97 requires that interest on expendi- 
tures made during construction be included in the project’s 
economic costs. The Corps’ Elk Creek cost estimate includes an 
estimate of the interest that would accrue during the planned 
future construction period but does not include interest on 
construction expenditures already made. 

The first project allotments were made in 1964 and expendi- 
tures have totaled about $9 million through the end of fiscal 
y+ar 1981. However, the Corps cost estimate’s only allowance 
for interest during construction is for the future 4-l/2-year 
planned, construction period. The estimate includes no interest 
on expenditures already made from 1964 to date. The net effect 
of adjusting for interest on expenditures made is to increase 
total construction costs by $726,000 and increase annual costs 
by $24,000. 

Elk Creek project boundaries include about 841 acres of land 
currently administered by BLM. The value of this land and its 
timber has not been adjusted for several years, even though the 
land had not been transferred to the Corps at the time of our 
review. 

In accordance with Senate Document No. 97, the Corps included 
the appraised value of BLM lands to be transferred to the Corps in 
arriving at total construction cost. A value of $171,000 was set 
in 1972 and has not been changed since. According to the Corps 
Portland District’s chief appraiser, area land prices have been 
increasing by about 10 percent a year since that time. Awlring 
this growth rate to the 1972 value will increase it by $233,000 
tp $404,000. This would increase annual costs by $8,000. 

The value of standing timber on the BLM land to be 
tbansferred was last adjusted in 1973 to $609,000. Based on 
tiimber prices reported in the project’s 1980 Environmental 
Impact Statement Supplement, the current value would be about 
$1,579,000 --an increase of $970,000. This would increase 
annual costs by $33,000. 

In addition, it should be recognized that reducing Elk Creek’s 
recreation benefits could also reduce project construction costs 
if the amount of recreation facilities to be constructed is 
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reduced in anticipation of a lower recreation demand as discussed 
on page 24. 

The benefit-cost analysis supporting the economic feasibility 
of: a proposed water resource project is an important factor in the 
congressional and agency decisionmaking process. The issues iden- 
t:ified in this report can have a substantial impact on the benefit 
and cost values the Corps claimed for the Elk Creek project. The 
Corps should resolve the matters identified in this report and 
recalculate project benefits and costs accordingly so that the 
Congress has current information on the economic feasibility of 
the Elk Creek project during the appropriation process. 

Most of the changes are needed because changed conditions 
have affected some of Elk Creek’s benefits and costs. Other 
changes are needed because some benefits were 

--based on methods involving questionable assumptions and 

--not supported by complete analysis. 

In addition to the need for changes in the benefit-cost 
factors developed by the Corps because of these issues, other 
issues could affect the benefit-cost ratio if they were consid- 
ered in a reevaluation of the economic feasibility of Elk Creek. 
They include the (1) potential addition of hydropower to the 
project, (2) higher current values for recreation and fishing, 
and (3) reduction of recreation facilities. 

RECOMMENWQN TO 
‘K SECRETARY OF THE ARMY 

In order to provide the Congress with current information 
on the economic feasibility of the Elk Creek project when funds 
are requested, we recommend that the Secretary of the Army 
require the Chief, Corps of Engineers, to reexamine the economic 
feasibility of the Elk Creek project and resolve the questions 
on project benefits and costs raised in our review. 

(0130573) 
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