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To the Speaker of ,.he House of Representatives 
and the President pro tempore of the Senate 

This is our report on improvements needed in 
making benefit-cost analyses for Federal water 
resources projects. 

Our review was made pursuant to the Budget 
and Accounting Act, 1921 (31 U.S. C. 531. and the 
Accounting and Auditing Act of 1056 (31 U. S. C. 
67). 

We are sending copies of this report to the 
Director, Office of Management and Budget; the 
Seer, arics of Defense, the Army, the Interior, 
and Agriculture; and the Chairmen of the Tennessee 
Valley Authority and the Water Resources Council. 

Sincerely yours, 

Comptroller General 
of the United States 
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COMPTROLLER GEhZRAL'S 
REPORT TO THE CO,VGRESS 

DIGEST ---B-s. 

How 3ie benefit-cost analyses 
made for water resources 
p'rojects? GAO made this 
sttsdy to find out. 

The imllortance of and the use 
made of benefit and cost 
analyses to Federal agencies 
and the Congress in reaching 
decisions on new projects is 
widely recognized. Project5 
are seldom authorized urless 
their estimated benefits 
exceed their estirratel costs. 

Accordingly, the steps 
followed in determining bent'- 
tits and costs have become of 
increasing interest to the 
Congrens, governmental agencies, 
and the public. 

GAO reviewed methods and pro- 
cedures used by the Bureau of 
Reclamation, Department of 
the Interior; the Corps of 
Engineers, Department of the 
Army; the Soil Conservation 
Service (SCS), Department of 
Agriculture; and rhe Tennessee 
Valley Authority (TVA) for 
making benefit-cost analyses 
for projects which include 
purposes, such as flood control, 
Irrigation, power, recreation, 
fish and wildlife enhalicement, 
and municipal and industrial 
water supply. 

IMPRWEMEMTS NEEDiD IN MAKING 
BENEFIT-COST ANALYSES FOR 
FEDERAL HATER RESOURCES PR5,lECTS 
Department of Agriculture 
Department of the Army 
De$artmerlt of the Interior 
Tennessee Valley ;Ilrthority 
B-167941 

FlX'DINGS AND CQ?XLUSIO&S 

The importance of the benefit- 
cost analysis to decisiomaking 
requires that benefits A 
costs be determined using uni- 
form methods and procedures 
consistent with the governing 
criteria and considering all 
pertinent beneficial and 
adwerse effects. 

Executive branch policies, 
standards, and procedures for 
formulation, evaluation, and 
review of individual project 
plans for developing water 
resources were issued in May 
7962 and printed as Senate 
Document 97. 

GAO selected seven projects-- 
three Corps, two Bureau, one 
SCS, and one TVA--to evaluate 
the manner in which instructions 
were applied by agencies in 
determining benefits and costs. 

GAO's revi& showed that: 

--Benefits were not colr.puted in 
a consistent manner (11 
instances). 

Sear Sheet. Upon removal, *he report 
cover date should be noted hereon. i 



vabies for normaZ 
growth in 8Om.9 ca8e8, 
indrrced pmth in 
othms, a?d wither 
in still othw8. 
(See P. 14.) 

--Benefits were not based on 
analysis of conditions with 
and without the project (76 
instances). 

For exqle, a mq*or port<on 
of the flood conkrol bene- 
fite claimed for .5%x of the 
aeven project3 uere computed 
ucing a systems aqvoach 
rather thax the in42wnental 
approach. (See p. 21. ) 

--Benefit ccmputations were not 
adequately supported (21 
instances). 

For exmpZ.e, at one project, 
t.b CG~S dti irot dege-& 
Gzfomation on either the 
potentia’: vater ub’ers or 
the expected ra”ve of use 
that 1Jc[s needed to 
cidapa-ce ly estimate 5~ 
yh&rpyuppf!j benej% ts. 

--Project costs and induced 
costs were net fully considered 
in the renefit-cost determina- 
tions (16 instances). 

For emnple, the esk’mated 
va?.w for Govemmnt-cd 
kmdb ta be used for project 
eases was rzat inckied 
in de benefi.t-zest cm~mk- l 

iSon3 a5 three of the 

projdct8. (Se@ p. 33. ) 

Causes of the problems in the 
benefit-cost determinations 
included: 

--Generalized and incomplete 
agency guidance and instruc- 
tions. 

--Varying interpretations and 
inconsistent i5ppfication of 
Senate Document 97 criteria 
and agency implementing pro- 
cedures. 

--A lack of or incomolete 
studies and analyses by th6 
agencies of data Partinent tc 
making deterninations and 
computations. 

--Inappropriate or questionable 
assumptions for making benefit 
computations. 

The Water Resources Council developed 
"Principles and Standards fcr 
Planning itlater and Related Land 
Resources," which became effective 
on October 25, 1973, ana superseded 
Senate Document 97. 

These principles are intended to 
provide the broad policy for 
planning activities and the 
standirds are intended to provide 
for uni'ornity and consistency 
in comparing, measuring, and 
judging beneficia? and adverse 
effects of alternative plans. 

These require that procedures 
for carrying out planning actyvities 
be developed by the water resources 
ager,cies and reviewr?d ny the 
Council for consistency with the 
principles Jnd standards and for 
un?formity among the agencies. 
The procedures include selection 
of objectives, rr=asuremcnt of 
beneficial and adverse effects, 
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and comparison of alternative 
plans for action. 

Ps of Aclgu=t this year, the 
Bureau. CW,L. and TVA were 
developing draft implementing 
procedures. KS's proceaurcs 
had been revicved for conris- 
tent!' with the principles and 
standards and ha6 been approved 
by the Council. 

--Periodically evaluate their 
detailed procedures to 
recqnize changed objectives, 
needs, and conditions and im- 
~rcvrd methods ‘!!nd procedures. 

Council and agency officials 
informed GAO that agencies' 
implementing procedures 
generally will prcvide broad, 
conceptual, policy-type gu;d- 
an-e to be followed in imple- : 
mon:ing tht% new principles and - 
standards. However, the 
agencie? had not pi,lrlned to 
submit their d&ailtid prccedures-- 
the specific instructions to 
their field offices on how to 
make benefit-cost analyses--to 
the Council. 

--Stroil'Jthe!l their internal 
rxnage*lIrnt prccedures for 
assessing (1) benefit-cost 
deter!8,i:?ations for conformance 
tc the governiq principles and 
standards, (2; implementing and 
detailed procedures, and (3) 
the cnqleteness and adequacy 
of supporting documentation. 

The Chairman, Water Fesources 
Council, should hdW! the Council: -:- 7 

--Review the agencies' detailed 
prccedures fur uniformity and 
consistency with lhe princip?es 
and standards. 

Bec;luse of the problems identified 
in GAO's review, such as varying 
guidance and varying application 
by the agencies ef their own pro- 
cedures, a review 0; the council 
of both the ixplemenling and the 
detailed procedures is necessary 
to help promote consistent 
benefit-cost determinations 
among and within the water 
resource agencies. 

--Feciodically review the 
principles and standards to 
recognize changed objectives, 
xtds, an,' collditixs anti 
improved methods and proced&res. 

AGSKCY dCTIONS .WD lfW2ESOLVk'D ISSLLW 

RECO%fE3DAFTON~ OR SUCG~STIO:~ 

The Secretaries of Agriculture, 42 

Comment,s on this report were 
obtained from the Departments of 
the Army, the Interior, and 
Agriculture, TVA and the Water 
Resources Council. 

The Council and the agencies 

the Army, and the Interior and z generally agreed with the con- 
*^/-5clusion~ and recommendations and I,he Chairman of the Board, TVA, p : 

should have t'leir agencies: advised GAG of their actions to 
implemetrt the recommendations. 

. 

--Revise cr develop, as necessary, 
{See p. 4fj.j 

their detailed procedures for 
making ber;efit-cost determina- If the actions to b? taken are 

tions ;1q4 su,mit them to the 
properly carried out, the bcnefit- 

Nate*- ptisources Council. cost dctczriinations should be 
improved. 

-- 



This report on weaknesses in 
agencies' policies, procedures, 
and practices associated with 
beneqit-cost determinatiuns 
for Federai water resource 
projects and the corrective 

actions to be taken by the 
Council and agencies should 
be informative to conmittees 
and individual Melhers of the 
Congress in their consfderation 
of legislation authorizing and 
appropriating fur,ds for such 
projects. 
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EXPLANATION OF TERMS 

Associated costs 
;r. 

The value of goods and services over 
and above those included in project 
costs needed to make the immediate 
products or services of the project 
available for use or sale. 

Discount rate The interest rate used in evaluation of 
water (and other) projects for the 
purpose of calculating the present value 
of future benefits and future cotits, or 
otherwise converting benefits and costs 
to a common time basis. 

Economic costs The value of all goods and services (land, 
labor, and materials) used on constructing. 
ape?ating, and maintaining a prJjec’t ol* 
program; interest during construction; 
and all other identifiable expenses. losses. 
liabilities, and induced adverse effects 
connected therewith, whethrr in goods or - 
services, whether tar?gible or intangible, 
and whether or not compensation is 
involved. 

Enhanced employment The increased economic activity to t1 e 
nation as a whole (net increase in produc- 
tivity or national benefit) made possible 
by thr, project--measured in terms of 
the utilization of the unemployed or 
underemployed (subemployed). 

Incremental approach 
(flood control) 

The difference in flood control capabi!ity 
in the basin with and without the project 
!‘s determined and the flood control 
benefits are assigned to the project 
according to the specific increment of 
flood c.ontrol provided. 

Induced costs All uncompensated adverse effects caused 
by tl-,e construction and operatioil of a 
program or project, whether ;angible 
or intangible. 

-- 



Induced growth 

Normal growth 

Primary benefits 

Secondary benefits 

Supplemental irrigation 
water 

Systems approach 
mood control) 

The increased val~xz of property expected 
from increased or higher use of property 
made possible by the increased protection 
provided by the project. 

The prevention or replacement of losses 
or lessening of damages to wildiife 
resources due to water resource develop- 
ments. 

The value of property normally expected to 
develop in the rlood plain over the project’s 
economic life if the project were not 
constructed. 

The value of goods and services directly 
resulting from the project, less associated 
costs incurred in realization of the benefits 
and any induced costs n& included in 
project costs. 

The increase in the value of goods and 
services which indirectly result from the 
project under conditions expected with 
the project as compared to those without thz 
project. Such increase shall be net of any 
economic noriproject costs; that need be 
incurred to realize these secondary benefits. 

Irrigation water supplieci to lands which are 
presently receiving a partial supply of 
irrigation water. 

Flood control benefits art: accunMsted for 
all projects in a river bao;J then redistributed 
in proportion to each project’s flood control 
capability. 

i ’ 



CIIAPTER 1 

c INTRODUCTION 

The Bureau of Reclamation, Department of thz Interior; the Corps 
of Ibginecrs. Department of the Army; the Soil Conservation Service 
iSCS), Departn-ent of Agriculture; and the Tennessee Valley Authority 
(TVA) plan and construct multiple-purpose water resource development 
projects. Such projects are constructed to provide benefits through 
flood cant rol, irrigation, power, recreation, fish and wildlife enhance- 
ment, municipal and industrial water supply, and other project 
purposes authorized by the Congress. 

Benefit-cost antijrses are developed and reported to the Congress 
by b’ederal water resoul’ce construction agencies to show the economic 
feasibility of proposed projects. The benefit-cost analysis is one of 
several factors considered by the agencies and the Congress in project 
decisionmsking. It provides a quanti5ed measure of a project’s 
expected worth snd thus serves a purpose similar to the estimated’ 
return on investment used in private business when expansion of 
facilities is considered. Water resource projects are seldom 
autltorized or funded by the Congress unless the estimated project 
benefits exceed the estimated project costs. 

Because the benefit-cost analysis is important in congressional 
and agency decisionmaking, the mznner in which benefits and costs 
are determined has become of increasing interest and concern to 
Members of the Congress and various groups of citizens I 

We. therefore, have reviewed the methodology and procedures 
applied by Federal agencies for making benefit-cost determinations 
and computations for water resource projects. The agencies and 
the seven projects covered in our review are shown in chapter 8. 

CRITERIA I-OR BENEFIT-COST 
DETERMINATIONS - 

In the Flood Control Act of 1936 I33 U. S. C. ?Ola), the Congress 
declared that benefits of Federal projects should exceed costs. This 
act led to the development of anal.ytical procedures for evaluating the 
benefits and costs of proposed water resource, and related land‘ 

-l- 
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resource, projects. These procedures centered around a national 
economic efficiency analysr ‘s and were first published in a report 
entitled “Proposed Practices for Economic Analysis of River Basin 
Projects” in May 1950 and were re-vised in May 1958. This report 
was prepared by an interagency committee on water resources. 

Bureau of the Budget Circular.A-47 was issued on December 31, 
1952, informing the agencies of ,:onsiderations which would guide 
the Bureau of the Budget in its evaluations of projects and requiring 
uniform data to permit project comparisons. 

On October 6, 1961, the President requested the Secretaries cf 
the Interior; Agriculture; the -4rmy; and IIeaRh, Eduration, and 
Welfare to review existing evaluation standards and to recommend 
improvements. Their report, “Policies, Standards, and Procedures 
in the Formulation, Evaluation, and Review of Plans for Use and 
Development of Water and Related Land Resources, ” was approved 
by ;he President on May 15, 1962, and published as Senate Document 
97. 87th Congress, 2d session. Senate Document 97 replaced Bureau 
of the Budget Circular A-47 and provided the governing criteria for 
water resource project formulation. 

The Water Resources Planning Act of 1965 (42 U. S. C. 1962) 
required the Water Resources Council’l to establish--after consulting 
other interested entities and with the approval of the President-- 
principles, standards, and procedures for the formulation and 
evaluation of Federal water and related land resources projects. 
Such principles and standards entitled “Principles and Standards 
for Planning Water and Related Land Resources” were established 
by the Council and approved by the President. 

The principles and standards became effective October 25, 1973, 
and superseded Senate Document 97 as the governing criteria for 
water resource project formulation. The principles are intended 
to provide the broad policy for planning activities and include the 
conceptual basis for planning. The standards are intended to 

IThe Water Reso:rces Council, established by the Water Resources 
Planning Act, consists of the Secretaries of the Interior; Agric-ulture; 
:he Army; Health, Education,. and Welfare; and Transportation; and 
the Chairman of the Federal Power Commissfon. 
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provide for uniformity and consistency in comparing, measuring, 
and judging beneficial and adverse effects of alternative plans. 

The princi@es and standards, however. require that proce- 
dures to provide more detailed methods for cxrying out the 
various levels of planning-- including the selection of objectives, 
the measurement of beneficial and adverse effects, and the com- 
parison of alternative plans--be developed by the water resource 
agencies and reviewed by the Council for consistency with the 
principles and standards and for uniformity among the agencies. 
As of August 1974, the Bureau, Corps, and TVA were developing 
implementing procedures and SCS procedures had been reviewed 
for consistency with the principles and standards and approved 
by the Council. After the other agencies! procedures have been 
reviewed and approved, they will all be reviewed again by th<- 
Council for uniformity among the agencies. 

, 

According to Council and agency offi&ls, these will be broad, 
conceptual, policy-type procedures which the agencies will follow 
in implementing the principles and standards. Further, each 
agency will continue to rely, as it did under Senate Document 97, 
on its own detailed procedures for computing and evaluating project 
benefits and costs. 

In arldition, a Council official stated, the Council will establish, 
when necessary, general procedures to be followed by the agencies 
in implementing the principles and standards. The Council has 
issued its first general procedure which establishis the criteria 
for determining whether a proposed project will be developed using 
the principles and standards or Senate Document 97. 

The procedure requires that: 

--Project plans formulated in accordance with Senate Document 
9’7 criteria and transmitted to the Office of Management and 
Budget before October 25, 1973, including those transmitted 
to the Congress for approval or authorization, will remain 
as formulated. 

-Project plans formulated in accordance with Senate Document 
97 on which fieldwork was completed a3 of October 25, 1973, 
and which were transmitted to the Office of Managetnent and 

-- 
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Budget or transmitted to the Office of Management and 
Budget and to the Congress for approval or authorization 
between October 25, 1973, and Jt.ie 30, 1974, will be 
evaluated using Senate Document 97 criteria but will include 
addendum information concerning curz‘ent information on 
benefits and costs and on environments3 problems and will 
include ark analysis of the need for reformulat:on. 

--Project plans formulated in accordance with Senate Document 
97 criteria on which fieldwork was compieted as of October 25, 
1973, and which are transmitted to the Office of Management 
and Budget between July 1, i9’74, and June 30, 1975, will he 
evaluated using Senate Document 97 criteria but WK include 
addendum information concerning current information on 
benefits and costs; abbreriated information on envircnmental 
quality, regional development, and social well-being, consistent 
with the intent of the principles and standards; and an analysis 
of the need for reformulation. 

--Projects submitted to the Office of Management and Budget 
after June 30, 1975, will be evaluated using the principles 
and standards. 

Z’or authorized but unfunded projects, the principles and standards 
a;lply on a selective basis determined by the head of each water 
resource agency. This means that each agency will have to look 
at its backlog of authorized but unfunded projects snd select those 
to be reformulated. Those projects not selected for reformulation 
will continue to be evaluated using Senate Document 97 criteria. 

-4- 



CHAPTER 2 

PROBLEMS NOTED IN BENEFIT-COST DETERMINATION 
* 

METHODOLOGY AND PROCEDURES 

Senate Documezt 97 provfded the governing criteria for 
Federal water resource agencies for formulating and evaluating 
water resource projects from its approval on May 15, 1962, 
to the adoption of the principles and standards on October 25, 
1973. The purpose of Senate Document 97, like that of the prin- 
ciples and stand-rds, was to establish executive policies and 
standards for uniform application in the formulation, evalu- 
ation, and review of comprehensive river basin plans for use 
and development of water and related land re:;ources in order 
that the executive and legislative branches of the Government 
would be able to make informed judgments of the merits and 
desirability of projects. . 

With the exception of TVA, each of the agencies included 
in our review was governed by Senate Document 97 criteria. 
Althcugh not specifically named in Senate Document 97, TVA 
followed those criteria in evaluating projects. 

A l$ater Resources Council official stated that the principles 
and standards do not represent a radical departure from Senate 
Document 97. He stated that many techniques used by the 
agencies in the pc?st in evaluating projects will be just as appro- 
priate under the principles and standards. 

Our review of the water resource agencies’ methodology and 
procedures for making benefit-cost determinations and computa- 
tions showed varying interpretations and inconsistent application 
of Senate Document 97 guidance. Agencies’ implementing pro- 
cedures were, in many cases, general or incomplete. In addi- 
tion, we found many problems in the manner in which agencies’ 
implementing procedures were applied in determining benefits 
and costs. 

-5- 



AGENCY LM?LEMENTING PROCeDURES WERE 
GENERAL AND INCOMPLETE 

With the exception of TVA, each of the agencies had agency-wide 
policies and procedures for the economic evaluation of water 
resource projects. A TVA official stated that TVA had t’o need TO 
develop a detailed procedural manual because it was a small 
organization which had one office preparing almost all its plan- 
ning reports. He further stated that the TVA Division of Water 
Control Planning did, from ttile to time, issue instructions to 
provide for the comparability of the benefit and cost estimates 
which were supplied by the divisions participating in the planning 
process. 

We found that the policies and procedures of other agentties 
were not clearly defined in certain matters and were incomplete 
in others. As an example, Corps guidelines on the use of growth 
rates provided only general criteria for determining both normal 
and induced growth rates for use in flood control benefit computa- 
tions. 

In addition, Bureau guidelines did not clearly state the policy 
or procedures for developing irrigation benefits on lands which 
were receiving supplemental irrigation water. Although Bureau 
instructions stated that farm budgets were to be prepared. 
detailed procedures were not provid 4 for computing benefits 
for land receiving supplemental watel. 

Bureau instructions did not include detailed procedures for 
computing area redevelqment benefits, and the Corps had not 
developed uniform, detailed methodology for use by all its 
district offices for these benefits. 

We also noted instances in which more detailed guidance for 
making benefit-cost determinations was promised to field 
offices but was not issued. For example, at the time the 
Reclamation Instructions were released by the Bureau in July 
1959, it was stated that more detailed procedures and processes 
would be issued in a Techmcal Guide. #hen we completed our 
fieldwork, the Technical Guide still had not been issued. Also9 
a Corps manual dated April 1958 stated that methods and 
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i . procedures of damage appraisal and analysis for measuring 

i 
flood damages would be included in a s:lbsequent manual; 

f 
however such methods and procedures had not been issued. 

1 Bureau, Co.e?s, and SCS officials told us that even with 
i the written guidance provided, field offices were allowed sub- 

stantial flexibility in their formulation of project proposals. 
An Agriculture officiczl stated tnat due to the scale and objec- 
tives of thei? projects, some modification of basic procedures 
might be necessary during their evaluation of project benefits 
and costs. 

An Army official said it should be recognized thal’ the 
varZed objectives each agency had been charged with by the 
Congress would result in dif?erences in detailed applications 
of the governing criteria. 

He also said implementing procedures should be sufficiently 
flexible to allow fisld offices to incorporate into their analyses 
unusual conditions related to specific projects. As an example, 
he stated that the nature of flood corLro1 benefit determinations 
is such that specific mechanical procedures or formulas cannot 
be set forth in 2 manual of instructions by which normal or 
induced growth rates can be determined. 

We believe, however, the Corps’ procedures shuuld include 
the criteria for selecting the appropriate growth rate indicator 
or index for each category of property subject to flood damage, 
the manner in which the selected indicator should be used or 
evaluated to measure growth, and the type and nature of’ studies 
needed to reasonably evaluate factors affecting the growth rates, 

Finaliy, we recognize the need for a degree of flexibility 
in the plan formulation and evaluation process; however, we 
believe that agency implementing procedures should clearly 
state the need to fully explain and document all instances in 
which deviations from the established procedures are deemed 
appropriate, including the reasons requiring the deviation and 
the methc.doiogy aud procedures used in the analysis. 

, 
I 

. 
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lNCONSISTENC1ES IN AGENClES’ 
i%i,ICIES AND PROCEDUBES 

We found that agencies’ policies arid procedures were not 
always consistent. Because of such inconsistencies (intra-agency 
and interagency), benefit-cost analyses were not uniform. 

We identified major inconsistencies among agency policies 
and procedures in the treatment cjf primary and secoildary 
benefits and in the treatment of benefits for individual project 
functions. 

Inconsistencies in keatment of --- 
primary a;%d secondary benefits 

In the formulation and evaluation of a project proposal. bene- 
fits were generally classes as either primary (direct? or secondary 
(indirect). 1 F or example, in determining irrigation benefits, 
the increase in the water users’ net inccme from improved crop 
production and reductions in farm operating costs made possible 
by the irrigation works should have been classified as primary 
benefits while the increase in net income to a food processing 
plant that may be expected to result from the increased crop 
production should have been classified as a secondary benefit. 

Bureau, Corps, SCS, and TVA officials told us that they 
generally relied on primary benefits for justifying water resource 
projects, although secondary benefits might have been used when 
attributable to a project from a national viewpoint. Our review 
showed that some of the agencies included secondary benefits 
while others did not. The Bureau and SCS normally included 
two benefit-cost analyses in project plans while the Corps and 
TVA made only one. Bureau and SCS officials -kformed us that 
the first analysis contained the primary benefits which represented 
the economic feasibility of the project and that the second analysis 
contained primary and secondary benefits and was incur .Y:d in 
project plans for information only. 

1 ln this report, primary and secondary bemefits are synonymous 
to the concept of direct and indirect benefits, repectively, 
which were sometimes included in benefit-co&. analyses. 

-8- 
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A Bureau official informed us that seco-ldary benefits were 
principally computed for the irrigation function in the second 
benefit-cost analysis for a project. An SCS official informed 
us, in contra:.., that secondary benefits attributable to all 
project purposes we:-e included as a separate benefit classifica- 
tion in the second benefit-cost analysis for a project. SCS 
policy provided that secondary benefits be computed as a Iixed 
percentage of a project’s primary benefits. 

Unlike the Bureau and SCS. Corps and TVA officials stated 
that their benefit-cost analyses, under certain circumstances, 
included secondary benefits in project plans but were not specif- 
ically identified as such by means of a second analysis. Corps 
policy prc rided for including primary and secondary irrigation 
benefits for those pr,rrjects with the irrigation function Bureau 
officials informed us that they computed irrigation benefits for 
Corps projects in the same way as for their own projects. 

TVA policy provided for including enhanced employment as 
a separate benefit classification when srlch effects were expecied 
to be partic-zlarly significant and were a major objective of a 
project. A TVA official told us that these benefits were con- 
sidered by TVA as “national secondary benefits. ” 

Inconsistencies in treatment of benefits 
for individual project functions 

In addition to the inconsistencies in the treatment of primary 
and secondary benefits, there were inconsistencies in defining 
and computing the benefits. 

Area redeveiopment benefits 

For example, for area redevelopment benefits in project 
formulation and evaluation, Senate Document 91 stated that: 

“***project benefits shall be considered as increased 
by the value of the labor and other resources required 
for project construction, and expected to be used in 
project operation, project maintenance, and added 
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area employment during the life of the project, tc the 
extent that such labor and other resources worild--In 
the absence of the project--be unutiiized or under- 
utilized. ” 

Bureau, Corps, SCS, and TVA officials told us that area 
redevelopment benefits were included in the benefit-cost armlysos 
shown in their Froject plans. However, a Corps official sLated 
it was Corps policy that area redevelopment benefits should not 
be used to justify a project which otherwise would not be econcm- 
irally feasible. 

The Bureau, Corps, SCS, and TVA defined area rerkvelopment 
bener’its as ‘&e value of local labor used in project construction and 
operation which would ottierv;Ise have been unemployed or under- 
employed in the absence of the project. 

In addition, TVA policy provided for including not only the 
value of local labor used in project construction and operation but 
the value of additional employment or’ local labor fz~ the area 
through the expansion of existing, or the introduction of new, 
industry as a result of services provided by the project. TVA 
referred to such types of d.evelopment as enhanced employment 
benefits and included them as a separate project function in the 
benefit-cost analysis. 

Senate Document 91 also stated that redevelopment benefits 
should be evaluated for areas having chronic and persistent 
unemployment or unoeremployment when such areas had been 
designated under the Area Redevelopment Act of 1961 (75 Stat. 
47) or under other authorized procedures relating to resource 
underemployment. 

For evaluating area redevelopment benefits, Bureau, Corps, 
and SCS policies and procedures stated that area redevelopment 
benefits should have been computed only for areas affected by 
the project and designated by the Economic Development 
Adminis’ration (EDA), Department of Commerce, under the 
Public Works and Economic Development Act of 1’965, as amended 
(42 U.S. C. 3181 et seq. 1, as title N redevelopment areas with 
chronic and persistent unemplo,yment or underemployment. 
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TVA computed area redevelopment benefits for areas which 
were design.ated by EDA as title I? areas, as well as for areas 
which were irot so designatcJd. According to a TVA official, TVA 
was permitted ts claim redevelopment benefits and enhanced 
cmplcyment benefits for lrications not designated by EDA as titla 
IV areas because of its mandate under the Tennessee Valley. 
Authority Act of 1933, as amende,d (16 ;T. S. C. 6311, to develop 
the resources of the Tennessee Vailey, including the human 
resources. He stated that TVA views the act as being one of 
the other unspecified means of designation included in Senate 
Document 97. 

irrigation benefits 

Another example of inconsistency among the Federal agencies 
in computing beziefits was the difference in E?lreau and SCS 
evaluations of irrigation benefits for water resource projects. 
A Bureau regional official indicated that two of the major 
diiferences involved the use of farm labor and livestock produc- 
ticn in evaluations of irrigation benefits. The Bureau claimed 
the value of .incroased farm labor as a benefit because the 
irrigated land created new earnings. SCS disagreed and con- 
sidered new earnings to be simply a return from labor and not 
a direct result of the project. The Bureau &so considered 
increased livestock ,yoduction as a primary benefit, while SCS 
did not consider it as a benefit. An Agriculture official stated 
that these differences had resulted from different basic assump- 
tions, which were expected to be resolved as procedures 
implementing the principles and standards are developed. 

Agency differences in the definition and treatment of benef’;s 
for flood control, recreation, and fish and wildlife are also 
discussed in chapter 3. 

RESULTS OF OUR REVIEW OF BENEFIT-COST 
DETERMIi?ATKJNS FOR SEVEN PROJECTS 

To evaluate the maniaer in which Senate Document 97 criteria 
and agency implementing instructions were applied for determining 
benefits and costs, we reviewed the benefit-cost computations for 
seven projects. The projects inclucled three Corps projects, two 
Bureau projects, one SCS project, and one TVA project. 

, 
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Oar review showed that: 

--Benefits were not computed in a consistent manner.{11 
innstances). 

- -Berrefits were not based on an analysis of conditions 4th 
and without the project (I6 instances). 

--Benefit computations were not adequately supported (21 
instancesL 

--Project costs and induced costs were not fully considered 
in the benefit-cost determinations (16 instances). 

Because of the problems identified--varying *interpretatialts 
and inconsistent application of Senate Document 97 guidance, 
which itself was designed to achieve uniform evaluationa of water 
resource projects, and the varying application by the agencies of 
theiz own implementing procedures--GAO believes that similar 
problems mzy cohtinue to occur under the new princdpies and 
standards unless responsive corrective actions are taken, and 
thorough attention is given to such matters, by the Council and 
the water ‘resource agencies. The results of OUF review of the 
benefit-cost computations for the seven Frojecte zre discussed 
in the fo?lowing chapters. 
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CHAPTER 3 

BENEFITS NOT COMPUTED IN A CONSISTENT Mr?r;iVER 

Project benefit computations should be based on uniform 
criteria, consistently applied, to assist the Congress in evalu- 
ating the relative merks of proposed projects submitted for 
authorization and funding. Senate Document 97, in its state- 
ment of purpose and scope, stated: 

“The purpose of this statement is to establish 
Executive policies, standards, and procedures 
for un%xm application in the formulation, 
evaluation, and review 0’: comprehensive river 
basin p!.ans and kdividual project plans for 
use and development of water and related land 
resources. ” (Underscoring added. ) 

Our review of the ‘lenefits rompdted fcr the seven projects 
showed a total of II instances of procedural inconsistencies--at 
ieast one instance for each of the water resource agencies 
covered by our review. The instznxes included both intra-agency 
and interagency inconsistencies and are discussed by the types 
cf benefits involved in the following sections of this chapter. 

FLOOD CONTROL BENEFITS 

Senate Document 97 defines flood control benefits as the 
reduction in all forms of damage from inundation of property-s 
disruption of business and other activity, hazards to health and 
security, and loss of life --and the increase in net returns from 
higher use of property made possible by iomering the flood 
hazard. 

Our review .&awed inconsistencies in considering future 
growth and the crop prices and yields in flood control benefit 
determinations. 
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Lnconsistencies in conside* 
future growth 

In computing flood control benefits, consideration is given not 
only to the value of the protection afforded existing property in the 
flood plain but also to (1) the value of property normally expected 
to develop in the flood plain over the project’s economic life if 
the project were not constructed (normal growth) and (2) the 
expected value from increased or higher use of property made 
possible by the greater protection provided by the project (land 
enhancement or induced growth). 

Corps and SCS implementing procedures provided for including 
both normal and induced growth (changed land use benefits) in 
flood control benefit computations. Corps guidelines are also 

applicable to flood control benefit determinations for Bureau 
projects since the Bureau relies on the Corps to compute these 
benefits. A TVA official told us that TVA does not include 
factors for normal or induced growth in flood control benefit 
con,putations. 

Our review showed that flood control benefit determinations 
for the seven prcjects included, in addition to benefits for existing 
property, normal growth in some cases, induced growth in others, 
and ne!ther in still others. 

For the Corps’ Pattonsburg Lake project in Missouri, the 
Kansas City District estimated only norm&l growth for flood con- 
trol benefits in the Grand River Basin because it was the Kansas 
City District‘s policy to exclude induced gro.&h benefits. Also0 
because of uncertainties in predicting growth of any kind beyond 
50 years, the Kansas City District projected no growth for the 
last half of the PO&year period of economic analysis. 

The Corps’ Portland District claimed benefits for normal 
future growth in the flood plain over the full IO&year economic 
life of the L?ost Creek Lak, project in Oregon but did not claim 
benefits for induced growth. 
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For the Trotters Shoals project 1 in Georgia and South Carolina, 
a Corps district official stated that the Corps did not claim benefits 
for either normal or induced growth in the flood plain because it 
viewed the flood control benefits as insignificant to the total project 
benefits claimed. \ 

Both SCS and the Corps’ Tulsa District computed flood control 
benefits for the SCS Cotton-Coon-Mission Creek brnjcct in 
Oklahoma and Kansas. The Corps computed the mainstream flood 
control benefits and included both normal and induced growth. SCS 
computed the tributaries’ flood control benefits and included 
induced growth. SCS assumed the induced growth benefits would 
occur over a period of time and, therefore, discounted ;hese bene- 
fits for a lo-year delay whereas tile Corps; Tulsa District did not. 

For the Dureau’s Lower Teton Division in Idaho, the flood con- 
trol benefits computed by the Corps’ Waila Walla District included 
only normal growth. A Corps district official stated that it was 
the district’s policy to include induced growth benefits, but, in this 
instance. they felt that this would duplicate benefits already claimed 
for the irrigation function. 

TVA did not use a growth factor to estimate future urban flood 
control benefits for the Duck River project in Tennessee because 
it was their policy not to do so. Instead, benefits were based on ’ 
flood protection to existing development. 

Inconsistent use of crow 
prrces and yields 

The Corps’ Tulsa and Kansas City Districts and the Oklahoma 
State SCS office computed flood control benefits for crops differ- 
ently. The Corps’ Tulsa District used the agricultural prices 
received by farmers as of January of the year the feasibility 
study was prepared. The Kansas City District used a 5-year 
average of the season average of prices received by farmers. 
The Oklahoma State SCS office used adjusted normalized prices, 

IThe Trotters Shoals project has been renamed the “Richard 3. 
Russell Dam and Lake project. ” 
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consistent with the provisions of Senate Document 97. The 
adjustment was intended to reduce but not eliminate the 
influence of Government price support programs. The prices 
used by the Corps’ districts included the Government price 
support and were generally higher than the adjusted normalized 
prices u-ed by SCS. 

In addition, crop yields used by SCS were about twice as 
high as yields for the same crops used by the Corps* Tulsa 
District for crops in reiatively the same geographical area 
and period. We noted that the Corps and SCS had used &ffer- 
ent source data in determining these crop yield estimates. 

RECREATION BENEFK’S 

Senate Document 97 defined recreation benef%s as the value 
of net increases in the wantity and quality of boating, swimming, 
camping, picnicking, winter sports, hiking, horseback riding, 
sight-seeing, and similar outdoor activities resulting from the 
project. 

The Federal Water :?roject Recreation Act (16 U. S. C. 469 2 - 
12 et seq, ) states the policy of the Congress ‘chat 

“in investigating and planning any Federal***water 
resource project, full consideration shall be given 
to the opportunities, if any, which the project 
affords for outdoor recreation***. ” 

Under the provisions of the act, the views of the Secretary of 
. the Interior 0~. the outdcor recreation aspects shall be set 

for-21 in any report of auy project within the pm-view of the act. 
These responoibilities are delegate6 to the Bureau of Outdoor 
Recreation (BOR) which reviews project proposals and, in some 
cases, participates in the planMng 02 the projects. 

Our review showed that the water resource agencies’ prac- 
tices vary in the use of BUR input for computing recreatiom 
benefits. A Bureau of Reclamation official stated that the 
Bureau relies primarily on BOR to provide the necessary 
information for the economic evaluation of a proposed project’s 
recreational aspects. According to a Corps official, the Corps 



generally relies on internal planning for recreation benefit 
evaluations but will accept BOR assistance when they are able 
to participate. Although the 1965 act does net apply to TVA, 
we noted that TVA used some BOR survey data to evaluate 
the recreation demand for one project but did not use BOR 
data to compute the benefits. 

Our review showed difference& in agencies’ methodology for 
computing recreation days to which values are assigned for cal- 
culating recreation benefits. For example, recreation days 
for the SCS Cotton-Coon-Mission Creek project were determined 
by multiplying reservoir surface acres available for recreation 
use by the estimated visitors per acre per year. The policy of 
the Corps’ Portland District for determining recreation days is 
to equate three recreational activities with one recreation cay. 
TVA computed recreation days for the Duck River project by 
multiplying shoreline miles by annual visits per shoreline mile 
at a reservoir for another project, with minor modifications. 
An Interior official noted that the above methods for determining 
recreation benefits would be equally valid if public use data OR 
a comparable recreation r‘tsource was the basis for the recreation 
days estimate. 

AREA REDEVELOPMENT BENEFITS 

In addition to the inconsistencies in defining area redevelop- 
ment discussed in chapter 2, we noted inconsistencies in the 
methodology and procedures used for computing these benefits. 

The Corps claimed area redevelopment benefits when a 
project was located in, and drew labor from, counties designated 
by EDA as title N redevelopment areas with chronic and persis- 
tent unemployment or underemployment. TVA, on the other hand, 
claimed area redevelopment benefits for the Duck River project 
even though the four counties in which the project was located, and 
from which it would likely draw labor, had not been designated 
under title IY as having special unemployment or underemploymen; 
problems. 

In addition, the agencies used different procedures in computi~;~ 
these benefits. For example, Corps computations included only 
those wages accruing to the estimated unemployed labor that wouic! 

- 17 - 



be hired directly for project construction, operation, and 
maintenance. TVA computed this ’ 2ner’it on the basis of 
increased wages (as compared with alternative income) to 
subemployed people who were expected to be hired for project 
construction, operation, and maintenance and on increased 
wages to subemployed people who were expected to fill the 
jobs vacated by the people hired fcr project construction, 
operation, and maintenance. 

FISH AND WILDI,Ii?E BENEFITS 

Senate Docunzent 97 defined fish and wildlife benefits of a 
project as the value of net increases in recreational, resource 
preservation, and commercial aspects of fish and wildlife. 

Under the Fish and WiXilife Coordination Act of 1934, as 
amended (16 .U. S. C. 661 et seq. 1. the Bureau of Sport 
Fisheries and Wildlife (BSF&W) makes surveys and investiga- 
tions to determine means and measures that should be adopted 
to prevent loss or damage to wildlr.fe resources and to provide 
for their development and improvement. BSF&W officials 
informed us that BsF&W was generally limited to the role of 
a consulting or recommending agency for the Federal construe-- 
tion agencies. Further, the; stated that the act permitted the 
Federal agencies 20 accept, reject, or modify the proposals 
and recommendations of BSF&W. 

According to a Bureau official, the Bureau relied ~3,; &‘I- bW 
for the economic evaluation uf fish and wildlife asle,:i ; $11’ a 
proposed project. An SCS official told us that .tiiss1‘&\! I(L~ 
State officials assisted in determining fish and xvildlil’.z losses 
and damages when they were able to participate. 

Acccrding to a Corps official, BSF&W generally informed the 
Corps of adverse effects to fish and wildlife rzaused by the project; 
the mitigation recommended (in nonmonetary terms}; and, if appli- 
cable, an enhancement i-acommended. The Corps assigned values 
to BSF&W findings and then determined their economic feasibility 
and the extent to which the recommended mifigation measures 
worrld be adopted. An Interior official stated that BSF&W objected 
to the Corps’ method because it does not generally reflect in full 
the environmental values destroyed. l 
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BSF&W computed fish and wildlife benefits for the Corps’ 
Lost Creek project and the Bureau’s Savery-Pot Kook project 
in Wyoming and Colorado, but the benefits claimed for the 
Corps’ Trotters Shoals project were computed by the Corps. 

Although Corps instructions state that the recommendations 
of BSF&W will be accepted to the fullest extent practicable, the 
Corps disagreed with BSF&W’s view that the Trotters Shoals 
project would have an adverse effect on fishing in a down&ream 
reservoir and claimed fishing benefits for Trotters Shoale with- 
out considering the offsetting induced costs to the existing down- 
stream reservoir fishery. BSF&W officials felt that the water 
would be of lower quality than claimed 5~ the Corps. BSFBrW’s 
view was supported by the Georgia State Game and Fish 
Commission, the South Carolina Wildlife Resources Commission, 
and other interested agencies. An Interior official stated that 
the Corps had rarely assigned fish and wildlife values to a pro- 
posed project against a BSF&W recommendation. 

We noted that TVA calculated induced costs for animal 
habitat losses due to inundation; bowever, Bureau, Corps, and 
SCS officials informed us that they did not assign values to 
similar losses. 

BSF&W official,: stated that provision for mitigating all 
fish and wildlife losses was not made in project plans although- 
enhancement benefits were included. These officials told us 
that, for projects with fish and wildlife enhancement benefits, 
such benefits may not be justified up to 90 percent of the time 
because mitigation provision for the fish and wildlife losses 
caused by the project were or could not be provided for. 

IRRIGATION BENEFITS 

Our review showed inconsistencies in the use of farm 
budgets to compute irrigation benefits and in the methods 
used to compute secondary irrigation benefits. 

Senate Document 97 defined irrigation benefits as the 
increase in the net income of agricultural production from 
increased moisture content of the soil through the application 
of water or reduction in damages from drought. 
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fnconsistent use of farm budgets 

Comparative farm budgets prepared for conditions with a 
project and for conditions without a project are used to deter- 
mine the increase in net farm income from irrsgation water 
made available by a project. 

For the Lower Teton Division, the Bureau used farm bud- 
gets as the basis for computing irrigation benefits for supple- 
mental service on lands already being irrigated. However, 
the Bureau did not develop farm budgets for computing the 
benefits from supplemental water service to be provided by 
the Savery-Pot Hook project. This subject is discussed 
further on page 27. 

Inconsistent methods for 
computing secondary benefits 

Rureau, Corps, and SCS instructions provide for the compu- 
tation of secondary benefits attributable to irrigation. Agencies’ 
treatment of primary and secondary benefits are discussed in 
chapter 2. 

The Bureau, to determine the secondary benefits, applied 
varying percentages to increases or decreases in the value of 
individuid commodities included in farm budget summaries. 
Bureau i,fficials informed us that they computed benefits in a 
similar manner for the Corps. In contrast, SCS computed 
secondary benefits as a fixed percentage (10 percent) of the 
primary benefits and the increased costs that primary pro- 
ducers would incur for increased or sustained production. 

We also noted an inconsistency in the application of proce- 
dures between two Bureau regional offices. Bureau instructions, 
issued in July 1959, eliminated the 18-percent benefit factor on 
“increased expenditure for farm production” in computing second- 
ary irrigation benefits. For the Savery-Pot Hook project this 
benefit was omitted. However, for the Lover Teton Civision the 
Bureau included the 18-percent factor in its benefit computations 
for project authorization. 
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CHAPTER 4 

BENEFITS NOT BASED ON ANALYSIS OF 

CONDITIONS WITH AND WITH’XJT PROJECT 

Senate Document 91 deiined benefits as the increases or gaiTis, 
net of associated or induced costs, in the value of goods and 
services which resulted from conditions with the project compared 
to conditions without the project. Properapplication of this cri- 
teria would have resulted in a determination of the specific or 
incremental benefits estimated to be contributed by each project 
purpose. The increase in benefits could then have bee3 compared 
with the project’s economic zests for a measure of the project’s 
economic feasibility. 

For the seven projects, we found 16 instances in which claimer 
benefits had not been determined from an analysis of conditions 
expected to exist with the project compared io conditions without 
the project. In general, these in_,., a+-rces occurred because 

--benefits were computed on a systems rather than an incre- 
mental approach, 

--present and/or future conditions without the project were 
not considered, or 

--appropriate with and without project comparisons were not 
made. 

FLOOD COhTROL BENEr.li‘S COMPUTED 
ON A SYSTEMS RATHER TIiAN AN 
?XVCREMENTAL &P-PROACH 

A major portion of the flood control benefits claimed for six 
of the se\ en projects was computed using a systems approach. 
Only one project--the Corps’ Trotters Shoals project--had all 
its flood control benefits computed on an incremental basis. 
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Under the systems approach, flood control benefits were 
accumulated for all projects in a river basin and then distrf- 
buted to the projects in proportion TV sach project’s flood 
cmtrol capability. This tended to understate the Bood CQO- 
trol b~sdts for projects installed first and overstate the 
benefits for projects installed last. The incremental approach, 
on the other hand, determined the difference in flood control 
capability in the basin with and without each project and 
assigned flood control benefits according to the specific incre- 
ment of floQd control provided by each project. 

The Corps computes flood control benefits for bte project8 
and for l&reau projects and provides assistance in flood con- 
trol benefit determinations for SCS and TVA projects. 

Corps guidelines allowed but did not require the use a% th@ 
incremental approach- For example, E&$neering lk?anual (EM 
lIZJO-Z-101) regarding measurement of flood control benefits 
stated: 

“Benefits attributable to flood control measures will 
include thk difference between those flood damages 
that are to be expected if the project is not provided 
and those primary flood damages that are to be 
expected even if the project is provided, *P;=*. ” 

The manual suggested an analysis with and without the project 
and thus indica.ted use of the incremental approach. 

Corps guidelines, however, also permitted use of the 
systems approach as indicated in the same Engineering Manual: 

“***When several projects produce benefits in a 
reachElI those benefits will be divided equitably 
among such projects; generally in. proportion to 

GAO note 1: When typical flood damage is analyzed, the area 
subject to flooding is divided into subareas, usually designated 
as river reaches. In selecting the reaches, the district 
considers factors such as politic< boundarfes, zoning plans, 
and differences in deselopment. 
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the benefit each project would realize if acting 
alone ***. Relative individual justification may 
be computed by apportioning total benefits to 
the individual projects on a basis which will 
approximate the probable individual project 
benefit as nearly as possible. **:*” 

Use of the systems approach was illustrated by the Corps’ 
Kansas City District’s computation of flood control benefits 
for the Pattonsburg Lake project. 

The authorized system for the Grand River Basin consists 
of five reservoirs, including Pattonsburg. and flood control 
levees. Flood control benefits estimated by the Corps for the 
system of projects and levees totaled $5,071,900 azzually. To 
determine Pattonsburg’s share of the total system benefits, 
the Corps 

--prorated the system benefits between (1) the five-reservoir 
system, considered as one operating unit, and (2) the 
levees on the basis of hydrological data and then 

--prorated the benefits assigned to the system of five 
reservoirs to each reservoir. 

Of rhe $5,071, 900 tot& system benefits, $3,180,900 was pro- 
rated to the five reservoir system, and $1,967,600 of the five 
reservoir system’s benefits was prorated to Pattonsburg. 

Under Corps plans, however, Pattonsburg was the first 
part of the five reservoir and levee system to be constructed 
in the Basin, and the use of an rncremental approach for 
determining its specific contribution to flood control in the 
Basin showed markedly different results. 
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Approach for 
de+ermining be,lefits 

Systems Incremental 

Grand River Basin 
--total benefits (note a) $5,071,900 $5,071,900 

Pattonsburg benefits r,967,600 3,032,lOO 

Remtining benefits 
{note bj 

$3,104,300 $2,039,800 -- 

6 System benefit, p from five reservcirs and levees. 

bBenefits remaining for allocation to four reservoirs and 
levees. 

Thus, use of the systems approach, compared to the incre- 
mental, resulted in (1) understating th:: benefits assigned to the 
first project to be constructed- -Pattonsburg- -and (2) overstating 
the benefits assignable to the system’s projects and levees to be 
constructed later. 

Although it was SIS policy to use the systems approach tc 
measure flood control benefits, the allocation of these benefits 
by SCS differed from the procedure used by the Corgs. SCS 
defined the flood plain and the area to be protected and deter- 
mined the number of dams that wo1J.d provide the level of flood 
protection agreed upon between SCS and the local spomor!3. The 
flood plain leas divided into reaches with dams ixated in each 
re:xh. Each reach, which may have several dams, received an 
allocation of the estimated system benefits. SCS did not dcter- 
rntie the flood control benefits allocable to each dam in the 
reach. When SCS used this procedure, as on Cotton-Coon-Mission 
Creek project, it did ;lot relate flood control benefits for each 
dam to its costs. 

In contrast, Corps policy provided that each dam be econom- 
ically feasible when using the systems approach. This policy 
was foilowed by the Corps for the Pattonsburg Lake project. . 
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Senate Document 97 defined benefits as increases or gains 
in the value of goods and services which result from conditions 
with the project compared to conditions without the project. 
Thus, we helseve that using an incremental analysis to deter- 
mine a project’s economical feasibility would best comply with 
Senate Document 91. 

POWER BEXEFITS CLAIMED FOR CAPACITY 
ToBE?%0VIDEfi BY AMQTHER PROJECT 

The power benefits claimed for the Corps’ Lost Creek Lake 
project included ‘xnefits fcr dependable capacity whic~~ould be 
provided bv another project. 

The Corps ccmputed power benefits by applying Federal 
Power Commission (FPC) furnished power values to the 
resources which; could be obtained from a power plant’s: 

--Dependable capacity, the load-carrying ability of tne plot 
under adverse conditions expressed in kilowatts (kW!. 

-. -Average annual energy, the energy which the plant is cap- 
able of producing each year, based on a period of recorded 
water years and es-pressed in Slowatt hours. 

The Lost Creek Lake power plant is to have an installed 
capacity of 49, S 00 kW, but because of operating restrictions 
relating to fishery enhancement under adverse flow conditions, 
its dependable at-site capacity will be limited to 14,103 kW. 
In computing the proje&’ s power benefits, the Corps included 
not only the value of its dependable at-site capacity (14,100 kW1 
IJut also the net value of 10,500 kW of addition& capacity 
(substitute capacity which may be added to some other project 
in the SyStein at some future time. 

A Corps manual defined dependable capacity as continuous 
power divided by the load factor. That definition seems to 
preclude the inclusion of substitute capacity. The manual 
did not discuss the concept of substitute capacity and did not 
provide for its inclusion in beccEt-cost analyses. 
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Discussions with Corps officials indicated that th& substitute i 
capacity was claimed because they believed the dependable at-site 
capacity of 14,200 kW was not a valid estimate of the project’s 
capability. The dependable at-site capacity was based on that 
expected under adverse flow conditions associated with a possible 
recurrence of low flows experienced ciuring the critical water 
month of January 1932, and operating restrictions necessary to 
maintain certain flow releases for fish enhancement. Corps 
officials told us that, if the historical adverse low-flow conditions 
were never experienced during the project’s economic life. the 
project’s dependable at-site capacity and related benefits worlld 
be understated. The 10,500 kW substitute capacity was apparently 
claimed to more fairly represent the project’s expected depitndable 
at-site capacity. 

Corps officials stated that power facilities to provide the sub- 
stitute capacity would be installed at another Corps project at 
some future date, whether or not Lost Creek was constructed, 
and that, since benefits would also be claimed for the project 
providing the substitute capacity, their calculations would result 
in double-counting of the benefits and costs for that capacity. 
They stated that a detailed evaluation would require assignment 
of the substitute capacity to a specific project and reduction of 
that project’s benefits and costs by the amounts assigned XI Lost 
Creek. 

Although we agree that basing the :,- eject’s depe;ldaXe at-site 
capacity on historical low-flow conditions is a conservative 
approach, claiming benefits for additional captrity on the basis 
of generation Lo be added to some other I;roject in the system 
does not meet the with and without test required by Serste 
Document 97. In our opinion, the additional capacity should be 
claimed as a benefit of the project which provides it. 

We estimated that the inclusion of substitute capacity 
resulteti -n overstating annual power benefits for the Lost Creek 
Lake project by about $185,000. 
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FISHING BENEFITS CLAIMED NOT 
ADJUSTED F’OR WITHOUT FROJECT 
FlSHING USAGE 

The fishing benefits claimed for three of the seven project 
were not adjusted for existing fishing usage. Faf’ure to con- 
sider the without project fishing usage in computing project 
benefits was inconsistent lrith Senate Document 97 req\:irements 
and resulted in overstating fishing benefits. 

For example, the Corps calculation of fishing benefits for 
the Lost Creek Lake project did not show a deductio? for fisher- 
man use of the proposed reservoir area without the ::roject. On 
the basis of an Oregon State Game Commission estimate of angler 
days in Ihe proposed reservoir area without the project. we 
estimated that the fishery benefits for the Lost Creek Lake 
project were overstated by about $22,500 annually. 

Similar overstatements were f’ound few the Corps’ Trotters 
Shoals project and the BureauIs Eavery-Pot Hook project. 

IRRIGATION BENEFITS NOT DETERMINED 
FROM COMPARISON OF APPROPRLATE 
WITH AND WITHOUT FARTVI BUDGETS 

Irrigation benefits for two Bureau projects haci not been 
computed from appropriate with and without farm budgets. 
For example, annual irrigation benefits claimed for the 
Bureau’s Savery-Pot Hook project were understated because 
benefits for lands receivi?g supplemental water were based 
on the acre-foot value of water computed from farm budgets 
prepared for lands which were to receive a full service 
water supply. 

The understatement resulted because full service farm 
budgets included cost P for deve1opir.g the farm for irrigation. 
Costs, such as clearing and leveling land, cznstructicg a 
water distribution system, and interest on these Ca:Jitd 

expenaitures, are included in full service budgets. Lands 
receiving supplemental water, hcwever, were already 
being irrigated and development cogts were less. 
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Bureau regional affioials eafd that preparing supplemental 
water supply farm budget@ was a long and costly proceee and 
wae~ unnecessary since full water service analyois was a valid 
substitute where mostly full eervice lands were involved. oil 
the basis of Bureau computations, the UE~ of farm budgetu 
for eupplementel lands would have increased annual irrigation 
benefits for the Savery-Pot Hook project by about $Z??, 400. 

Repreeentative farm budgets were not prepared for the 
Bur,?au’s Lower T&on Division. The Bureau prepared farm 
budgets for limited areas and projected them to all areas in 
computing irrigation benefit@ for the Lower Teton Division. 
Regional Bureau official8 agreed that this procedure did not 
constitute a true with and without project comparison. 

Cther cases of benefits claimed, which were not determined 
by sl appropriate comparison t(pith the project and without the 
project, include recreation benefits for TVA’s Duck River project 
and the Corps’ Trotters Shoals project, transportation savings on 
the Corps’ Lost Creek Lake project, and shoreline development’ 
on TVA’s Duck River project. 

~Enhamed land ve3ues adjacent to the reservoir resultfng from 
COtlStZ%CtiO?l of the project. 
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CHAPTER 5 

BENEFfT COMPUTATPGNS NOT &X,QUATEJ>Y SUPPORTED 

Current and comprehensive studies should be performed to 
provide data for project analysis. Senate Document 97 stated 
that such analyses &suld be as extensive and intensive as is 
appropriate to the scope of the project being planned. 

At six of the seven projects, benefits claimed for one to 
four benefit categories were not adequately supported because 

--studies of data pcl?inent to the computations were not 
made,. 

--computational techniques were based on inappropriate or 
questionable assumptions, and 

--documentation was not sufficient to support benefit 
computations. 

PERTINENT STUDIES NOT h&IDE 

Benefits claimed should b3 supported by a study adequate 
to establish a reasonable probability of the benefits’ being 
realized if the project is completed as planned. In some 
instances such studies had not been prepared to support 
claimed benefits. For example, area redevelopmE& benefits 
for the Corps’ Lost Creek Lake project were not adequately 
supported because a study of local labor hiring was not done. 

Corgs instrur.tions state that migrant labor wages are not 
creditable toward area redevelopment benefits because 
migrant hirings would not reduce local unemployment levels. 
District officials stated, however, that studies had not been 
performed to verify their estimates of the extent to which the 
Lo&l Creek project manpower requfremcnts had been, or 
would be, filled from the local labor supply. The corps 
based area redevelopment benefits on the assumption that 
60 percent of construction labor +otid be unskilled or 
semiakllled end that 89 percent of these workers would come 
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from the local labor supply. Labdr union officials, contractor 
representatives, and the Corps’ Area Engineer stated that 
virtually none of the labor used at Lost Creek was unskilled 
or semiskilled. They said that most were highly skilled and 
specialized. 

Officials of three labor unions, :vhiciz represented about 75 
percent of the labor of the main dam Contractor> told us that 
workers with skills neetied at Lost Creek did not reside in the 
area. Therefore, these workers would not hsve had a signifi- 
cant effect on the area’s previous unemployment level. The 
Corps’ Area Engineer agreed that some trades, such as iron- 
workers, were almost all from outside the area. 

Union officials’ estimates of local labor employment at the 
Lost Creek site indicated that the Corps had substantially over- 
stated area redevelopment benefits. The Corps’ Portland 
District agreed that the percentage of workers that would 
originate from the local area could not be determined without 
a study. 

The Corps overestimated the man-years needed to construct 
Lost Creek, which overstated the local portion of the manpower 
requirement on which area redevelopment benefits were based. 
Man-year estimates were not revised to actual manpowe: being 
used for project construction when such figures became available. 
Kad the Corps updated the manpower estimates, the annual area 
redevelopment benefits would have been reduced by about $220,000. 

A similar situation was found for the Corps’ Trotters Shoals 
project. The Corps assumed that 75 percent of the required labor 
force would bo from the ranks of the unemployed in the designated 
redevelopment counties. A Corps district official told us that 
there was no data available to support the assumption and that 
the 75-percent factor was based on his judgment and general 
knowledge. 

L? another case, the Corps did not develop information on 
either the potential water users or the expected rate of use. 
Such information was needed to adequately estimate the water 
supply benefits for the Pattonsburg Lake project. Corps 
personnel told us this information was not available when they 
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computed the benefits. In the June 1912 Interim Report, the 
Corps estimated $413,000 annually for water supply benefits. 

For the Bureau’s Lower Teton Division, there was no 
documentation to substantiate the claim that the value of 
dvnageable property in the flood plain would increase seven 
times over the lOO-year project’economic life. About 40 
percent of the flood control benefits attributable to the Lower 
T&on Division were due to the application of growth rates. 
The Corps’ Walla Walla District prepared the estimate of 
flood control benefits for the project. Officials there told us 
that a study of the specific growth rates within the flood plain 
was not made because of time and money constraints. 

The Corps also did not perform a detailed study to support 
the claimed benefit for future growth of value in property to be 
protected by the Lost Creek Lake project. Of the total annual 
flood control benefits of $3,963,000 for Lost Creek, $3,263,000 
was attributable to the projected growth of property value. 

For the Pationsburg Lake project, a study was not performed 
to support the Corps’ estimate that flood control benefits for 
preventing non-crop and transF.Mation damages would grpv 
51 percent over 50 years. Instead, the Corps used Department 
of Agriculture data on other fixed costs of crop production, which 
are not related to non-crop and transportation damages. The 
Corps computed the expected normal growth of the other fixed 
costs of agricultural production. The use of this normal growth 
factor increased the flood control benefits by about $198,700. 

Another instance of I:nadequa’ .e support for benefit computa- 
tions was the Corps’ fai’ure to consider the potential impact 
on recreation benefits associated with the lack of good access 

-roads to the Trotters Shoals project. 

The Corps’ Savannah District also did not have records of 
flood dar&\age to support its estimate for flood control benefits 
of $72, OOG annually for the Trotters Shoals project. District 
officials told us that the data was based on a survey of the 
Savannah River Basin in 1964 and adjusted, using resuits of 
prior surveys and professional judgment and experience, to a 
leVe1 which was considered more realistic. The Savannah 
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District officials were unable to locate records of the survey 
or to provide an explanation of the basis for adjustments made 
to the origirzal data. 

Corps’ Portland District officials told us that the expected 
flood damages above the highest flood to date were not based 
on a damage survey of the flood plain to verify the anticipated 
damages for higher level floods for the Ccrps’ Lost Creek Lake 
project. Also, the Bureau claimed flood control benefits for 
the Savery-Pot Hook project up to the 1, OOO-year flood level 
but the expected damages to support such benefits were not based 
on a damage survey of such a flood level. 

About half of the annual redevelopment benefits for the Duck 
River project were based on increased wages to subemployed 
people who were expected to fill the jobs vacated by those hired 
for project construction, operation, and maintenance. 

This estimate was not supported by a study. A TT7A official 
stated that the benefits were too trivial to warrant an expensive 
supporting study to replace a reasonable assumption. We 
believe, however, that, when benefits were considered important 
enough to claim, they should have been adequately supported. 

COMPUTATIONAL TECHNIQUES BASED ON 
INAPPROPRIATE OR QUESTIONABLE ASSUMPTIONS 

The Corps estimated recreation benefits of about $3.4 million 
annually for the Pattonsburg Lake project. The EOR Regional 
Office, Ann Arbor, Michigan, supplied data to the Corps on which 
these benefits were based. In making the estimate, BOR based its 
estimate of visitor-days on much greater densities than ordinarily 
arrived at in using BOR regional procedures. For example, EjOR 
estimated that during peak periods there would be 40 campers an 
acre. BOR regional procedures ordinarfly provide for 16 campers 
an acre. Use c,f BOR regionai procedlcres would have resulted in 
benefits of about $873,000 a year le. w iha\ the ROR estimate. BOR 
regional officials agreed that the camputat1on.s of recreation benefits 
were overstated. 

. 
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At the Lost Creek Lake project, the Corps did not properly 
adjust the water supply benefit for the expected period of nonuse 
after project completion. Based on OX- discussions with future 
users, it appear8 that at least 95 percent of the proposed water 
supply will not be used during the first 15 to 20 years of avail- 
ability. The Corps’ adjustment for a period of nonuse asslmed 
all water would be in Lse within ,lO years after project compie- 
Con. A Corps official told us that the COipB had not solicited 
dates of planned use from futrrre users. 

For the Trotters Shoals project, the Corps did not consider 
the difference in w~ze rates between skilled, semiskilled, and 
unskilled employees ia calculating area redevelopment benefits. 
The Corps simply multiplied the total construction labor cost8 
by their estimated percentage of labor from redevelopment 
counties. The acting chief of the Economic Evaluation Section 
agreed the benefits were somewhat overstated because of the 
procedure used. 

For the Bureau’s Saver-y-Pot Book project, BOB estimated 
15,OCO annual recreation days in 1980 with a gradual increase 
to 40,000 in 2020, but the benefits were computed as though 
40,000 visitor8 would use the facilities from the first year to 
the end of the project’s economic life. As a result, the annual 
benefit was overstated by about $10,580, In addition, the 
Bureau failed to adjust the costs associated with recreational 
facilities to be added at a later date, which resulted in an 
overstatement of average annual recreation costs of abo*d 
$10,000. 

The Corps updated area redevelopment benefits, which are 
based on the value of local labor that would be used in project 
construction and operation, for the Trotters S~oaJs project by 
assuming that labor costs changed at the same rate as all other 
cost categories rather than by determining the increases in 
labor costs. Unless labor cos’zs increase in proportion to 
other project costs, such computational techniques do not 
insure reliable benefit analyses. 
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The Corps, for the Lost Creek Lake ymoject, claimed 
irrigation benefits of $65,000 annually for the Bureau’s Medford 
Division project which has not been authorized by the Congress. 
The Lost Creek Lake project, along with a nearby reservoir, 
would contribute water storage capacity for the Medford Division 
project. 

Corps district officials have stated that, even if the Medford 
Division is not authorized before construction of the Lost Creek 
project, they will continue to plan for irrigation storage in the 
Lost Creek project because the Corps and the Bureau believe 
that sometime in the future the Medford Division would be econom- 
ically feasible or some other greater need will be recognized for 
the stored w&er. In July 19’74 we were advised by a Bureau 
official that a feasibilit y study for the Medford Division had been 
initiated but a feasible plan had not evolved and there were no 
current plans to study the project further. 

LAi’K OF SUFFICIENT DOCUMENTATION 

Documentation supporting benefits claimed should be developed 
and maintained to provide for review at supervisory levels and for 
updating and revising benefit determinations when conditions or 
requirsments change and new information becomes available.’ 
However, for one project--the Corps’ Lost Creek Lake project--a 
key file supporting the fish and wildlife benefits computation could 
not be found. I 

Fish and wildlife benefits for the project were estimated by 
BSF&IV, regicn 1, and reported to the Corps’ Portland District 
Office in December 1961. Although the reservoir fishery benefits 
were recalculated in lE66 and again in 1973, stream ani ocean 
fishery and wildlife benefits had not been revised since they were 
initiaily computed in 1961. BSF&W officials told us their support 
for the 1961 benefit calculations was gathered into a file about 1367 
but they were unable to locate the file. They said that, without the 
information in the file, it was impossible to reconstruct the com- 
putation of the fish and wildlife benefits other than those for the 
reservoir fishery claimed for the Lost Creek Lake project. Thus, 
$555, 000 of the annual fish and wildlife benefits totaling .Sb46,000, 
which was still being used in reporting to the Congress. did not 
have support sufficient to determine how it was developed. 
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Recwtian benefits fm the Normandy dam, one of the two 
reservoirs of the Duck River project, were based on visitation 
at a similiar, existing TVA project. However, in our opinion, 
TVA’s d@xmxntation was not sufficient to support the selection 
of the comparative reservo2r used. 

TVA compared the Watauga reservoir and the Blue Ridge 
reservoir with the Normandy dam and concluded that the visita- 
tion estimates for the Watauga reservoir should be used to 
compute the recreation benefits for the N.omandy dam. The 
selection of Wata.uga resulted in the use of %,;I% annual visits 
per shoreline rn$le instead of the 2,593 ior Blue Ridge. 

Available documentaIion mdtcated that physkal character- 
istics such as shoreline m&es and surface acres were consid.ere_& 
in the selection of the comparabl-e reservqi;?. The physical 
characte,ristics of the Normandy dam appeared to more clos,ely 
resemble the physica% characteris.t;-os of the Blue Ridge than the 
Watauga reservoir. TVA officials stated selection of the compar- 
able reservoir was not based solely OR physical characteristics 
but that informed judgments OR other factors, such as expected 
effects of proposed and existing projects, the expected access 
pattern, and the effect of the project on current recreational use 
of the Normandy portion of the river, were included in the 
selection criteria. 

Our review did not disclose nor did TVA provide any written 
documentation to support these judgments made during the 
seiection of the comparzble reservoir. 

A TVA official state2 that TVA’s recreation planning staff 
did not concur in c)ur opinions and considered that, given the 
information avaiiable. the chcrice would have been upheld by a 
qualified recreation planner. We believe that all information 
should be documented to sufficiently support the judgnents 
made during this type of evaluation. 
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CHAPTER 6 

PROJECT COSTS AND INDUCED COSTS NOT FLZLY 

CONSIDERED IN BENEFIT-COST DETERMINATIONS 

Senate Document 97 provided that all plans should be formulated 
with due regard to ail pertinent benefits and costs, both tangible 
and intangible. (Underlining supplied. ) It defjned project 
economic costs as the value of all goods axd services {land, iabor, 
and ~materialsj used in constructing, operating, and maintaining, 
a project or program; interest during construction; and all other 

s identifiable expenses, losses, liabilities, and indticed adverse 
effects connected therewith, whether in goods or servioes, whether 
tangible or intangible, and whether or not compensation is 
involved. Project economic costs are the sum of installation 
costs; operation, maintenance, and replacement costs; and 
indt,zed costs. 

Induced costs include estimated net increases, if any, of the 
cost of Government services directly resulting from the project 
and net adverse effects on the economy, such as increased trans- 
portation costs. Induced costs could have been accounted for 
either by addition to project economic costs or deduction from 
primary benefits. 

We found 16 instancIes where project economic costs, or 
induced costs, were not fully ccnsidered in the benefit-cost 
determinations made for six of the seven projects. 

STATE AND FEDERAL LAND VALUES NOT INCLUDED 
IN BENEFIT-COST COMPUTATIONS - 

A Corps manual defined economic costs as: 

“***the values of the goods and services iland, labor, 
and materials) provided or contributed by all interests 
ior the establishment, operation, and maintenance of 
the project, plus any loss due to adverse effects, 
whether or not some of these are paid for directly. 
et*:, Fro-m the broad public viewpoint the economic 

- 
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costs of a project are the values foregone in 
alternative uses of the goods and services 
required in project construction, maintenance 
and operation. Generally, market prices 
provide a measure of the value of goods and 
services in alternative uses. ***. The 
economic costs are ordinarily greater than 
the financial costs or outlays, and identifica- 
tion and evaluation to the fullest practicable 
extent are required for a sound determination 
of economic justification. ” 

Senate Document 57 and a Corps manual (EFA 1120-2-104) 
require that the project “economic costs” include the vaiue of 
land required for project construction and operation. The 
manual also provided that the value of the land production in 
other or alternative uses, which was foregone because of 
its use for project construction or operation, was part of the 
p-eject’s total economic costs. 

The benefit-cost computation for the Lost Creek Lake 
project did not include either the estimated bare or cutover land 
value for 2,478 acres of Government-owned lands Athdrawn 
for the project by Public Land Order No. 5105, dated August 6, 
1971, or the estimated loss of ,‘uture production of merchantable 
timber. In addition, the economic costs in::ludecl only a portion 
of the value of Existing merchantable timber on the w!thdrawn 
lands. 

On the basis of a 19’72 appraisal of similar land in the 
nearby Elk Creek area, we estimated the value of the land 
withdrawr for the Lost Creek Lake project at $558,000. The 
value of the lost timber production is, we were told, difficult 
to estimate due to the abnormal rnflation in the current lumber 
market. Concerning the existing merchantable timbe,.. the 
Corps in 1966 omitted from project dosts a value for part of 
the standing timber on the withdrawn Government-ovmed lands. 
The exclusion of these costs from the draject economic analysis 
resulted in an understatement of project economic costs. 
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A Corps’ Portland District official told us that the val3ue 
of the withdrawn Go;rernment-owned lands and the estimated 
loss of future production of merchantable timber from such 
lands should have been included in the pr~ject’s “economic 
costs. ” He said the omission was an error and the appro- 
priate values would be determined and included in future 
reporting of the project’s benefit-cost analysis. 

Estimated costs for Government-owned lands were not 
included in the benefit-cost computations of two other projects. 
The Bureau’s Savery-Pot Hook project had costs understated 
by $58,100 for the estimated value of 1,660 acres of land, and 
the Corps’ Trotters Shoals project had costs understated by 
$254, OOC for the estimated v,ilue of 1,830 acres of land. 

INDUCED COSTS NOT FULLY IDENTIFIED OR NOT 
INCLUDED IN BENEFIT-COST COMPUTATIONS 

Senate Document 97 required that induced costs be fully 
considered and included in a project’s formulation and 
economic evaluation. We noted three categories of induced 
costs which TVA sltould have more fully considered in the 
formulation and economic evaluation of the Duel; River 
project. 

The project would remove from production about 41,000 
acres of better-than-average agricultural land. After the 
project was authorized and during the period the environ.- 
mental impact statement for the project was being prepared, 
TVA estimated that the project worlld cause a direct loss cf 
about $1.3 million annually in farm sales, about $3.3 million 
annually of lost farm-dependent business, and about $1.5 
million annually in net wages lost b:r the elimination of 
farms and the reduced volume of business suffered by 
industries serving these lost farms. 

A TV’I official stated that, in citing these figures. allow- 
ance should be made for the offsetting effects of (1) the pay- 
ments which will be -made to farmers for their lands and for 
relocation expenses, 12) agricultural production and related 
farm-dependent business which will be generated on relocated 
farms and through intensification and expansion of production 
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on other fzrms; and (3) the much larger number of nonfarm jobs 
and business which will be generated by project construction 
and subsequent increases ‘m industrial and relater;-business 
e&mployment in the area. However, TVA did not have studies 
supporting the offsetting effects. 

The second category of induced cost would be the habitat 
losses and related hunter trip losses resulting from land 
development around the project reservoirs. During the prepara- 
tion 0’ the environmental impact statement, TVA determined 
that from 9,009 to 17,000 acres of present wildlife habitat 
would eventually be lost to industry, urbanization, recreation, 
and other typzs of shoreline development in the lands adjacent 
to the reservoirs. TVA estimated that this loss would range 
frown about $5.000 to $12,000 annually. 

We noted that TVA computed hunting and habitat losses 
o.Gy for the lands to be inundated and included them in their 
project plans. Habitat losses and T zlated hunter ttip Losses 
resulting from land development around the project reservoirs 
should have been equally conside;*ed in project formulation 
and economic evaluation. 

The third category of induced costs would be the adverse 
effects of industriri; expansion and related growth. The -art- 
sion would result in increased water needs and increased 
quantities of raw wastes to be treated. TVA concluded that 
no induced costs relating to projected-related growth were 
appropriate for inclusion in the benefit-cost analysis. However, 
we noted that a study was not performed by TVA to determ-ine 
such adverse effects. We believe that such a study was 
necessary to equally consider a%l aspects in project plans of 
industrial expansion and related growth. 

The Corps and Department of Agriculture differed on the 
effect the Pattonsburg Lake project would have on agricultural 
production in the Grand River Basin. The Corps estimated 
t.?at the Pattonsburg Lake project would provide annual net 
enhanced agricultural production benefits of about $1. I million. 
The Department of Agriculture had estimated that the project 
would incur annual net induced costs of about. $1 million. 
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For the Pattonsburg Lake project, the Corps will acquire 
139,150 acres of land compared with 133,180 acres of land 
downstream that will be provided some flood control protection. 
Agriculture estimated that overall agricultural productic,r 
would be less with the project than without the project. 

The Corps reduced project benefits for a return of 5 percent 
investment on lax&d in the acquisition area but not lost production 
attributable to other capital and labor. The Corps recognized 
that the land inundated in the acquisition area would not be 
available for production but held that the capital and labor freed 
by the inundation would be employed elsewhere to produce 
equivalent values. 

Induced costs were not included in the benefit-cost computa- 
tions of three other projects we reviewed. 

--Estimated net loss of annual recreation during the period 
of project construction was not considered for the Corps’ 
Lost Creek Lake project. 

--Adverse effects on the quality of fishing for a downstream 
project from construction of the Corps’ Trotters Shoals 
project were not adequately considered. 

--Adverse effects of lost employment resulting from timber 
land that would be inundated were not evaluated for the 
Corps’ Trotters Shoals project. 

--Increased school enrollment costs resulting from the 
influx of families of workers and supervisors and 
engineering personnel for constructing the project were 
not assigned to the Corps’ Lost Creek Lake project. 

- .Loss of wildlife habitat in the area of project construction 
and operation was not considered fcr the Corps’ Lost 
Creek Lake project. 

--Adverse effects on downstream water quality from increased 
water salinity levels in the Colorado River from the return 
flow of irrrgation water from the Bureau’s Saver-y-Pot Hook 
project were not included in the economic analysis. 
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ANNUAL OPERATION AND MAINTENANCE 
COSTS UNDERSTATED 

Senate Document 97 provided that all plans were to be formulated 
with due regard to all pertinent benel’its and costs. Operation and 
maintenance (O&M) cc&s were included in the Document’s definition 
of project economic cost. 

In estimating the annual O&M cost for the Pattonsburg Lake 
project in the June 1972 feasibility report, the Corps understated 
the non-Federal O&M cost for recreation by about $446,000. The 
Corps used an average O&M cost rate experienced by the Corps’ 
Kansas City District office and other Government agencies. The 
Corps multiplied this rate by the estimated initial recreation days 
for the project instead of the estimated annualized recreation 
days. Initial recreation day.- are generally fess because use 
starts out at a lower level and gradually increases as additional 
recreation facilities are developed. 

District personnel told us that the annualized recreation day 
use estimate should have been used to compute the annual non- 
Federal recreation O&M costs. They said that the computational 
error was inadvertent because they normaBy use the annualized 
recreation day use estimate to compute O&M cost. We were 
advised that the district did not have instructions directing such 
use but that they would include the annualized recreation day 
use in the ne.xt. computation of the project’s annual non-Federal 
recreation O&M costs. 

The Bureau overstated power benefits for the Lower Teton 
Division because the benefits included power to be used for 
project irrigation pumping. Annual project power benefits of 
about $538,006 include $385,000 for power to be used for 
irrigation pumping. Since this power will not be available for 
other purposes, it has no economic value except that accounted 
for in irrigation benefits. The Bureau included only $18,700 
rather than $385,000 for the power in irrigation O&M costs. 

Bureau instructions for treating power produced but consumed 
by the project stated that the cost of power required for pumping 
irrigation water was allocable to irrigation and resulted in 
benefits to irrigation rather thm power. The Bureau regional 
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office did not foiiow these instructions when preparing the 
benefit-cost analysis for Lower Teton. Regional officials 
stated that all power produced, not only the saleable portion, 
was considered in computing benefits for power because 
this power added to the total system resources in the area. 

In our opinion, the value of the power consumed in 
irrigation pumping should be treated as an annual cost 
attributable to the production of irrigation benefits. 
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CRAPTER 7, 

CONCLUSIONS, RECOMrtiENDATIONS, AND 

AGENCY CGMMENTS -- 

CONCLUSIONS 

The benefit-cost analysis for Federal water resource projects 
is an important factor used in project decisionmaking both by 
Federal water resource construction agencies and the Congress. 
The importance of the benefit-cost analysis in the dec?sionmaking 
process required that its componen: parts--benefits and costs-- 
be determined using uniforr.1 methodology and procedures which 
are consistent with the governing criteria and which consider all 
pertinent beneficial and adverse effects. 

In our opinion, the governing criteria should be uniformly 
and consistently applied. Agency implementing poltciea and 
procedures should be consistent with this criteria and should be 
sufficiently explanatory and detailed to prozLote uniform benefit- 
cost determinations. 

We have concluded that the problems found in the ‘aenefit- 
cost determinations covered by our review were caused by: 

--Generalized and incomplete agency implementing procedures. 

--Varying interpretations and inconsistent application of 
Senate Document 97 criteria md agency implementing 
procedures. 

--Incomplete or lack of studies and analyses by the agencies 
of data pertinent to malting determinations and computa- 
tions. 

--Inappropriate or questionable assumptions as bases for 
benefit determinations and computations. 

These factors identified a n?ed for 

--a more uniform and consistent application of the governing 
criteria. 
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--more detailed and complete agency procedures, 

. ; - -a continuing review by the agencies of their detailed proce- 
; dures to insure that they are responsive to changed ohjec- 

tives, needs, and conditions and improved methods and 
procedures, 

I --a more uniform and consisten: application of agency detailed 
procedures among agency field offices, and 

--the agencies to strengthen their internal management procedures 
for reviewing their benefit-cost analyses during project formula - 
tioz and evaluation to resolve ihe instances of inappropriate or 

. questionable application of their detailed procedures and lack of 
adequate studies and documentation supporting the analyses. 

In addition, we believe that the Council should periodically 
review th.e governing criteria to insure that it is responsive to 
changed objectives, needs, and conditions r.nd improved methods 
and procedures. 

The Water Resources Council, established by the Water 
Resources Planning Act of 1965. developed “Principles and 
dtandards for Pknning Water and Related Land Resources” 
which became effective on October 25, 1973, and superseded 
Senate Document 97 as the governing criteria for water 
resource project formulation. The principles are intended 
to provide the broad policy for planning activities. The 
standards are intended to pa.ovide for uniformity and con- 
sistency in comparing, measuring, and judging beneficial and 
adverse effects of alternative plans. 

The principles and standards require that procedures to 
provide detailed methods for carrying out the various levels 
of planning- - including the selection of objectives, the measure- 
ment of beneficial. and adverse effects, and the comparison of 
alternative plans--be deveioped by the water resource agencies 
and reviewed by the Council for consistency with the principles 
and standards and for uniformity among the agencies. 

As of August 1974. the Bureau, Corps, and TVA were 
developing implementing procedures and SCS procedures had been 
reviewed for consistency with the principles and standards and 
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approved by the Council. Af%er the other agencies’ procedures 
have been reviewed and approved, for consistency with tie prin- 
ciples and standards, the procedures of all agencies will be 
reviewed again by the Council for uniformity among the agencies. 

The actions being taken by the Council a*rd the water Tesource 
agencies should help promote the estabC&ment of *uniform agency 
methodology and procedures, consfqtent with the principles and 
standards, and help resolve the types of problems noted in our 
review. 

However,, Council and agency offgcials have informed GAQ 
ihat agencies’ implementing procedures, which are being sub- 
mitted to the Council for its review, will generally protide broad, 
conceptual, policy-type guidauce which the agencies XW folkw 
in implementing the new principles and standards. They furtIler 
stated that each agency will continue to rely, as it did mder 
Senate Document 97, on its own detailed procedures for computing 
and evaluating project benefits and costs. 

Because of the problems identified in the GAO review--varyiq 
interpretations and inconsistent applications of Senate Document 
97 guidance which itself was designed to achieve uniform evalu- 
ations of water resource projects, and the varying appEc&on by 
the agencies of their o-wn implementing procedures--GAO believes 
that similar problems may continue to occur under the aen princ- 
iples and standards unless responsive corrective actions are taken 
and thorough attention is given to such matters by the Council snd 
the water resource agencies. 

Accordingly, GAO believes that a review by the Council of 
the agencies’ implementing and detailed procedures is necessary 
to provide more cert&ty of uniform and consistent becefit-cost 
determinations both among and within. the water resource agencies. 

RECOI@MENDATIONS 

The Secretaries of Agriculture, the Army, and the Interiorr 
and ihe Chairman of the Board, TVA, sho4d have their agencies: 

--Revise or develop, as necessary, their detailed procedures 
for making benebt-cost determinations and submit them ta 
the Water Mesotlrces CouncL 
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--Periodically evaluate their detailed procedures to recognize 
changed objectives, needs, and conditions and improved 
methods and procedures. 

d 

--Strengthen their internal management procedures for 
assessing (1) benefit-cost determinations for conformance 
to the governing principles and standards, (2) implementing 
and detailed procedures, and (3) the completeness and 
adequacy of supporting documentation. 

The Chairman. Water Resources Council, should have the Council: 

--Review thr? agencies’ detailed procedures for uniformity 
and consistency with the principles and standards. 

--Periodically review the principles and standards to recognize 
changed objectives, needs, and conditions and improved 
methods and procedures. 

AGENCY CXZ’IMENTS AND GAO EVALUATION 

Water Resources Council 

The Council advised us (see app. V) that the new principles 
and standards require the individual agencies to submit their 
implementing procedures for Council review for consistency 
with the established principles and standards. 

Also, the Council stated that the review of agency procedures 
is already under way and that it is fostering a state-of-the-art 
review process designed to cont*kzally insure that the principles 
and standards are responsive to concepts, theory and techniques, 
and improved methods and procedures. 

Agriculture - 

Agriculture stated that our report is timely in that it again 
calls attenton to policy and procedural differences among 
agencies and will help in their resolution. These differences 
are being addressed iq the development of AgriculEure’s proce- 
dures and guidelines to implement the principles and standards. 
(Agriculture’s implementing procedures were approved for 
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consistency with the principles and standards on April 12, 1974, 
by the Council. ) We were advised, regarding our recommenda- 
tion on strengthening internal management procedures, that 
Agriculture’s iriterndl review procedures of proposed plans 
together with the review of other agency and the Council staffs 
are expected to provide the management procedures necessary 
to insure conformance with the approved guidelines. (See app. I.1 

TVA 

TVA stated that our repark is appropriately directed toward 
implementing the Council’s principles ,and standards which replaced 
Senate Document 9? In the latter stages of the GAO review. TVA 
advised us that it had no objections tc, our recommendations and 
that they essentidtly reflect the process TVA is already starttig 
to follow in implementing the new principles and standards. 
(See app. II. 1 

Iderior 

Interior stated it recognized that the problems described in the 
report have’existed in the past and that the Council’s principles 
and standards strengthen the requirement for comparisons md 
siternative analyses. Interior informed us that the agericfes of 
its Department, in conjunction with other departments and agencies 
through the Council, are developing guidelines to implement the 
principles and standards. (See app. III. ) 

Concerning our recommendation on strengthening its internal 
management procedures, Interior stated that such changes as 
were necessary in this area would be accomplished concomitantly 
with ir+lementation of the Council’s pr;Jciples and standards. 

I 

i * 

, 

Army 

The Army (see app. IV), concurred in our view that water 
resources pIarming policies among Federal agencies should be 
applied uniformly and that the Council’s principles should be 
evaluated periodically to recognize changed needs and objectives. 

The Army informed us that inatxctions had been furnished 
to its field offices on applying the Counc!l’s policies and standards 
to its water resource program and that a forma3 regulation was 
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being fintiized which would provide field offices appropriate 
guidance for implementing these new policies and standards.. The 
Army also stated that a task force had been established in the 
Office of the Chief of Engineers to rewrite all regulations related 
to water resource evaluations and that our comments woulFs be 
reviewed and given full consideration by this task force. 

. 

In commenting on our recommendation on strengthening internal 
management procedures, the brmy stated that, to supplement 
instructions and guidance internal management would continue 
to include (I) continuing review and comments on reports sub- 
mitted by field offices, (2) conferences between the field and the 
Chief of Ek@neers on reports, and (3) general conferences on 
economic evaluation. The Army said &so that the new principles, 
standards, and approved agency procedures would provide a 
basis for increased efficiency in all levels of review of benefit- 
cost determinations, particularly, the comprehensive review by 
the Board of Engineers for Riverh and Harbors for complete- 
ness and adequacy of supporting documentation. - 

In their comments on this report, the Council and agencies 
concurred in our recommendation that the agencies’ detailed 
procedures be submitted to the Council for review for uniformity 
and consistency with the principles and standards. However, it 
appeared that their Concurrence was limited to the implementing 
procedures rather than to both the implementing and detailed 
procedures used by the agencies to formulate and evaluate 
project benefits and costs. In later discussions to clarify this 
matter, the Council and agencies agreed that the agencies’ detailed 
procedures should also be submitted to the Council for review.’ 

If the actions to be taken are properly carried out, the 
benefit-cost determinations should be improved. 
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CHAPTER 8 

SCOPE OF REVIEW 

We reviewed pertinent legislation and agency guidance concerning 
the determination of benefits and costs for water resource projects. 
We examined the manner in which agencies implemented Senate 
Document 97 by reviewing the agencies’ instructions and procedures, 
practices, project planning documents, and files; by discussions 
with agency officials; and by examining the methodology used in 
evaluating the seven projects covered by our review. The seven 
projects selected for our review aae listed below. 

CORPS OF ENGINEER:;: 

Lost Creek Lake project, Oregon 
Pattonsburg Lake project, Missouri 
Trotters Shoals project, Georgia Bnd South Carolina 

BUREAU OF RECLAMATION: 

Lower Teton Dir-ision, Idaho 
Savery-Pot Hook project, Colorado and Wyoming 

SOIL CONSERVATION SEWICE: 

Cotton-Coon-Mission Creek project, Oklahoma and 
Kansas 

TEhmSSEE VALLEY AUTHORITY: 

Duck River project, Tennessee 

Our review was made primarily at Bureau of Reclamation 
regional offices at Boise, Idaho, and Salt Lake.City, Utah; the 
Corps of Engineers district offices at WaBa Walla, Washington; 
Portland, Oregon; Savannah, Georgia; and Kansas City, 
Missouri; the Soil Conservation Service Area Planning Office, 
Claremore. Oklahoma: and the Tennessee Valley Authority at 
Knoxville, Tennessee. In addition, we held discussions with 
officials of the followicg agencies in Washington, D. C. : the 
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Soil Conservation Service. Corps of Engineers, Bureau of Reclamation, 
Water Resources Council, Office of Management and Budget, and 
Federal Power Commission. 

a 
When circumstances warranted, wq also had discussions with 

other Federal agencies such as the Bureau of Outdoor Recreation, 
Nbtional Park Service, Bureau of Sport Fisheries and Wildlife, 
Bureau of Land Management of the Department of the Interior, and 
the Environmental Protection Agency. 
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DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 

WASHINGTON. D. C. 20250 

Mr. Richard 3. mod!s 
A§sistant Director 
R3S~C5S aRcI Econhc 

Dwel~at Division 
U.S. General Accomti.rkg Office 
Hashingtoz, D. C. 20548 

February 7 1974 

This is in response to youa letter of Dece&mr 19, 1973, requestiq 
counts by the Dspmt of &-ricultm an yew proposed report to 
the Congress ~titled ‘Weed for Iqmv~t in Bmdiit-Cost Dater- 

minztios for Federal Hater i2esmrce Projects.” 

The draft repoti has two ztsmimdati~3 that itwolve the Secmtary of 
Agricult~e. It IX-& that he ham his agencies (1) develop and 
i~@emt detailed policies and proeedums for benefit-cost eva&zations 
that am? consistme with the Principles and StmW, aFd (2) strq$hen 
intemaf managent procedures for assessing their benefit-cost 
ewaluatio%i. 

With respec: to recomzndaeion Cl), procedmab gGdeli.nes h&me be- 
developed by USDA agencies, Th%S% h&W% hem ip8b%ftoed to the l&r&m 
Resources Council for review and GOEBBXI~ zmd we are E~W in the process 
of incorporating WBC suggestions in t&m. 

With respect to recomzmdation (2), USDA’s intern1 review pzxx&me of 
proposed project plans together with the review of other pgencies and the 
HRC staff are expected to provide the ~~+agment prosedtmx necessary to w 
ensure confomance with the appmvsd guidelines. 

in addition, them are several @.nts mised Ln the report ah&% we think 
aerit brief comets: 

-- The di-ife.mnces in irrigation benefit evaluations pez%aining to the 
handijng of labor costs and livestock production resrrlt frcza different 
basic i;;s*mptions. We expect t!z.t “these will be resolved as detailed 
proced*wes izplemating the PrimEples and Stam&rds are developed. 

-- The use of “adjusted oomalized prices” by the Soil Conservation Service 
wzzs consistent with the pmvisions of Senate tlomnt 97. The Hater 
Resources Cmmcil is in tie process of pr2nting a.zd distribttting a new 
set of standard prices to be led by dill water resonx~e planning agencies. 
This will ezxsm unikmtity amng agencies in prices med. 

-- 
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-- A uniform procedure for estimating both primary and secondary benefits - 
is expected to result from the implementation of the Principles and 
standards. 

-- Differences in crop yield estiuates among agencies or even within an agency 
often are justified because of wide variations in soils, ground water 
conditions, and soil management practices. A unifom procedure for 
estimating crop yields is desirable but not necessarily uniform yields. 

-- !XS policy concerning the system approach in neasuring flood prevention 
benefits is comectly stated. The Principles and Standards require the 
development of m optimized national economic development plan as one 
alternative. Such a plan will require the use of economic efficiency 
analyses and result in the evaluatian of incremental segments. This 
will modify the procedure currently used by SCS. 

-- He do not agree that exactly the same proceckures should aluays be used 
by the agencies in project evaluation. For example, scale and purpose 
may require some modification of basic procedures. The detailed 
procedure for evaluation of a major reservoir or reservoir system in a 
major river basin may not be applicablt to a small watershed project 
which involves onLy 30,000 acres of agricultural kids. The concepts 
and prticiplcs should be the sam but som flexibility in procedures 
say be necessary. 

This Department feels that your report is timely in that it again calls 
attention te policy and procedural differences among agencies and will help 
in their resolution. These differences are being addressed in the development 
of ageracy procedures and guidelines to impleaent the Principles and Standards. 

We appreciate the opportukty to review this draft report and provide our 
coliz?ents . 
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, 

Mr. Hax~Id pichney, Assibazzt Director 
Resources and Economic Development Divfsion 
United States General Accounting OffIce 
Washfngton, D. C. 20548 

Dear m. Pichney: 

’ We have reviewed the draft sport, ‘weed for Improvement ta 
Benefit-Cost D&ermtiations for Federal Water Resource FYojects, ” 
transmitted to Mr. Wagner with your letter of December 19, 1973, 
and offer the folkwing comments for your consideration in prepaping 
the Ehlas report, 

Although the report deals with projects zmd tiyses which were 
developed several years ago m&x the standards of Senate Document 
97, the recommendations proposed aqpropriti$ are directed toward 
imp1emetiin.g *he Water Resources Council% new ‘PrincipIles ad 
Standards” which replaced Saate Ikeument 9’4 in the Iatter stages 
of the GAO review of this m.bje& We have no 3bjection to the recom- 
mendations proposed on pages 55 and 56, These recommendations 
essentially reflect tie process we are already startiq to foLlow with 
the Water ?&sources Council. in implementizg the new &mdards. 

There are several items in the draft which are inaccurate or tis- 
leading concerning the TVA project zevtewed or our general planning 
policies, We consider it impcrtam that these matters be clarified 
fn the final rep& The fo&w&g 3ections iden* those itema which 
are of particupar concern and offer a brief exp&natioIi, tcgether with 
suggestions for revision. 

1. Appkabilfty of Senate Document 97-- In t&e opfnfo~ of TVA% 
General CknmseZ, Fe&e Document 97 was appUcabIe to TVA 
in practtce even though the Presidential letter tifch approved 
these stsx&rds did not exokitlv name TVA. 

. 
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2. Secondary Benefits--The section of the report dealing with treatmeat 
of secondary benefits and the use of one versus two benefit-cost ratios 
(pages 12 and 13) is unnecessarily confusing because it does not explain 
the provisions of section V. A. 8. of Senate Document 97 and state 
whether the practices mentioned are consistent with those provisions. 
The section ci%d provides for different treatment of national secondary 
benefits as compared with that for local secondary benefits. Consistent 
with this section, TVA does not include local secondary beneats in its 
ratio; therefore, the cri’ticism implied at the begizning of the fourth 
paragraph on page 13 by the phrase If. . . but were not specifically 
identified PS ;;uch by means of a second ratio” is inappropriate and 
should be deleted. 

[See GAO note, p. 571 

3. Redevelopmeat Benefits--Because construction on most major TVA 
projec :s is done by force account, our construction organization and 
employment branch have developed a good insight into the employment 
effects of our projects. They are able to estimate rather accurately 
the numbers, wages, zmd sIdll levels of workers required and, from 
employment applications on Ele, to derive fairly current information 
on the employment status of prospective workers in the area under 
study. TLe evaluation methodology used incorporates this information, 
and it is appropriate that there would be a more refined approach than 
is practical for agencies w’hich must make estimates for the less 
predictable effects of an unknown bidder for con;ract construction. 
Considetig the results obtained, TVA has perhaps expended more 
effort in evaluating redevelopment benefits than is warranted. Such 
benefits are an insignificant part of total project beneEts: for example, 
less than 2 percent of the benefits of the project included in the GAO 
review were in this category. 

The above perspective on redevelopment benefits is totally missing 
from the draft report and needs to be added, but in brief form since 
the space devoted to the subject on pages 14, 15, 23, and 41 already 
appears to be out of proportion to its signiEcance. The following 
additional points also appear to need attention: 

a. The third paragraph on page 15 shoiaid be oeleted since it deals 
with secondary rather than redevelopment benefits; it is both out 
of place and a duplication of information in the immediately pre- 
ceding section of tie report. Furthermore, it includes an 
inaccurate statement of TVA’s general ,pol.icy because such 
secondary benefits have been evaluated only for a small minority 
of TVA’s projects. 
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b. Section V. A. 3. of Senate Document 97 deals with redevelopment 
both in terms of unemployment and undsremployme&; it also 
protides for designation of areas noEn.& under the Area Redevelop- 
ment ,4ct but aiso by uxzspecified “other authorized procedures 
relating to reso-urc.e underemployme& ‘? . . 

_. --. - - 

El The exph.ations given in the last paragrqh on page 23 snd tie 
first full paragraph on page 41 -. ._.. -. 

should be either deleted or revised in accordance with the 
following information: 

The term %ubemployed~l refers to anyone not fully employed at 
their sWileve1; it is appticable to those who are hired for work 
on the project and to those who wotrld fiU f&e part-time or other- 
wise Lower incze jobs which are vacated by those hired for the 
project. For the project jobs which would be expected to be filled 
from the subemployed, the b%eEit claimed is not the tutal wage 
but is only the increased wage 88 compared with aitestsativa income. 
Those who fill jobs vacated for project empIoyme&t are then estimated 
to achieve a benefit equal only to half of the alternative income which 
has beas net&xl out isl the preceding step. Therefore, the benefit 
estimate is lam than if the s&employed hired for the project were 
trc3ate.d a8 unemployed (ha* 2x3~0 akenxative ixome). This 
approach is believed to be much mom realistic t&n ass- 
that any signilFic~t numbezs of tWy lapaemployed perao2xs would 
be hired directly For work on the project. 

[See GAO note, p. 573 
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5. Induced Costs-- 

The project in 
question has no significant omission of induced costs; _ 

The hollowing are more specific comments on the three categories 
cited in the draft: 

a. Agriculture--The data quoted for agriculture and agribusiness are 
gross inventory-type information speoifk to project lands. These 
fii?s are not pertinent as m induced cost For a natimal viewpoint 
benefit-cost analysis because they fail fo allow for ‘the offsetting 
effects of (1) the payments which will be made to farmers for 
their lands and for rebcation expense under the Uniform Relocation 
Assistace Act, (2) agricuitural production and -related farm 
dependent buginess which will be generated on relocated farms 
and tbro~ugb intensification ad expansion of production OKI other 
farms, and (3) the much. larger number of nonfarm jobs and 
business which will be generated by project construction and 
subsequent increases in industrial end related-business employment 
I5 the area. With the benefits limited to a national viewpoint, the 
correct application of the induced-cost principle would involve only 
the extent to which people would be involuntarily unemployed with 
as compared to without the project. Since this condition is not 

ted to exist to say significant extent, there is no significant 
g uced cost of this type to be evaluated, r 

b. Wildlife Habitat--It seems inappropriate to single out the project I 
for cti’ticism on this small uncertain item of induced cost when, 

I 

from information elsewhere in the report (page 25, paragraph 3), 
it appears that it was the only project reviewed with included any I 

induced cost of this type. I 
[See GAO noeeo p. 571 
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c. Project-Related Growth--When costs are viewed from the same 
national viewpobt used for benefits in the analysis, there are 
no significant induced costs which are appropriate for inclusion 
If the evaluation were done from a local viewpoint for both the 
public and private sectors, there would be some induced costs; 
but they would be more than offset by the additiomx! benefits which 
would be included to evaluate them on a comparable basis. 

6. Agency Instructioas--The first paragraph on page 10 indicates that TVA 
had no agencywide policies and procedures for the evaluati~ of water 
resource projects. As a matter of chrificaffrsn, it is true tkt there 
was no agency procedural maZlual; but our Division of Waker Control 
Planning did from time to time .‘ssue instructions +a provide for 
comparability of the benefit and cost estimates which are supplied 
by the divisions participating in our planning process. Since TVA 
is a small orgtizatioa and had one office preparing almost all of 
our plan&g reports, we had not feit the need to invest La developing 
a detsiled procedural manual. 

We appreciate the opporkmity to review and comment 08 the draft. If 
additional detail is desired, I shall be glad to provide it or arraqe for 
discussions witi appropriate staff metirs. 

SincereLy, 

Ly& Seeber 
Genemi Manager 

!a0 note: Matertal has been deleted because 
of changes to the final report. Page 
refertnces refer to a previous draft 
t-eport and are not applfcable to th4s 
report. 
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UNITED STATES 
DEPARTMEFlT OF THE IlVTERlOR 

OFFICE OF THE SECRETARY 
WASHINGTON. D.C. 20240 

Mr. Philip Char-am 
Deputy Director 
Resources and Economic 

Development Division 
D.S. General Accounting Office 
Washington, D. C. 20548 

Dear Xr. Charam: 

'We have reviewed your draft report on "Need for Improvement in Benefit- 
Cost Determinations for Federal water Resource Projects." 

The draft report indicates that because of the 
incomplete agency guidance and instruction, incon- 

sisteqt interpretation and application OL benefit-cost methodology by 
the various resource deveiopment agencies has resulted. The report 
recommends that.policies and procedures be developed by the agencies 
and reviewed by the Water Resources Council for adequacy and to deter- 
mine that they are consistent with principles and standards for 
planning approved by the President, which became effective October 25, 
1973. 

We recognize that problems described in the report have existed in the 
past. The Water Resources Council's principles and standards, however, 
are now in effect and strengthen the requirements for comparisons and 
alternative analyses. ?Jhe agencies of this Department, in conjunction 
with other departments and agencies through the Water Resources Council, 
are in the process of developing guidelines to implement these principles 
and standards. Bureau of Reclamation guidelines, for example, and 
Bureau of Sport Fisheries and Wildlife refuge guidelines are being 
reviewed at the Departmental level. The Department, of course, does not 
fully control the time schedule for development and implementation of 
guidelines since external coordination and review processes are involved. 

Your second recommendation was to have agencies strengthen internal man- 
agement procedures for assessing their benefit-cost evaluations for 
conformance to the governing principles, standards, and approved agency 
procedures, and for completeness and adequacy of supporting documenta- 
tion. It is expected that such changes bs are necessary in these areas 
will be accomplished concomitantly with implementation of the Water 
Resources Council's psinciples and standards. 

[See G/i0 nOte, p. 613 
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I 
&cause the new principles and standards are now being addressed, we 
will not attempt herein to cement on or interpret the report details 
related to the past. The following points, however, tight be helpful 
in clarifying your report. 

I 
1. The first paragraph on Page 22 would be improved by the 

substitution of the following language: 

The Federal Water Project Recreation Act (79 Stat. 213: 16 U.S.C. 
460X - 12 et seq.) states the policy of the Congress "that (a) in 
investigatirrg and planning any Federal.. .waEer resource project, 
full consideration shall be given to the opportunities, if any, 
which the project affords for outdoor recreation...." Under the 
provisions of the Act, the views of the Secretary of the Interior on 
the outdoor recreation aspects shall be set forth in any report of 
any project within the purview of the Act. These responsibilities 
are delegated to the Bureau of Outdoor Recreation which reviews 
project proposals, and in some cases participates in the planning of 
the projects. 

2. The third paragraph on Page 22 briefly describes three 
approaches for estimating anticipated recreation use. It should be 
noted that these approaches are equally valid if public use data on a 
comparable recreation resource was the basis for making the estimate. 
Fm example, observed use on an SCS project could have been determined 
to be 4,000 recreation days per year on a lOC-acre impoundment. To 
apply this use (i.e., 40 recreation days/acre/year) to a proposed 200- 
acre impoundment that was comparable in all respects except surface 
area would be valid. This rationale would apply also to the TVA 
situation. Similarly, if the Corps had recorded use data by activities 
on an existing project, these data could be applied to a proposed 
project. Experience indicates that one person usually engages in three 
activities (i.e., swimming, picnicking, boating) duripg the course of 
one recreation day. 

3. In the last paragraph on Page 24 it should be clarified that 
the values assigned by the Corps based on Bureau of Sp0rt.Fisherie.s 
and Wildlife (BSFW) findings were presumably related to loss prevention 
or mitigation situations and that these values were used to determine 
the justification of the measures recommended. BSFW objects to this 
practice. The basis used by the Corps is commonly the man-days of use‘ 
lost -- i.e., hunting or fishing days. In typical situations where 
terrestrial habitat is inundated and therefore destroyed, the Corps 
comnonly applies the standard daily unit values to such use and 
determines Lhat the "benefits" do not justify the mitigation measure. 
'hunting use, for example, is an inadequate measure. hunting is usually 

-possible only for a short period of the year. It does not reflect the 
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full value of the environmental values destroyed. The practice is 
condemned in Senate Report 1981 (85th Congress) where it is pointed 
out that no "benefits" are created. In short, given the pre6ant state 
of the art, there is no satisfactory way of using dollar estimates of 
environmental amenities as a basis for determining whether they are 
worth what it costs to preserve and protect them. 

4, The Trotters Shoals case, while accurately reported on 
Page 25, is exceptional. The Corps has rarely assigned fish and wild- 
life values to a proposed project against a BSFW recommendation to do 
so. They have occasionally modified BSFW estimates on some basis, but 
this has not been a recent problem of any serious consequence: 

Concerning the last paragraph on that page, we strongly urge that 
another be inserted immediately following, which sets out the official 
BSFW viewpoint. That viewpoint and policy are that it is better to 
achieve something tangible by way of specific measures to mitigate 
losses to fish and wildlife than to simply go through an exercise in 
"negative-benefit" arithmetic which reduces the benefit-cost ratio in 
some small degree. Given an option, construction agencies might prefer 
to LZ;~ that arithmetic than to incur costs to acquulre, develop, and 
manage lands to offset such losses. Although the BSFW success ratio in 
achieving mitigation may be low, the principle is valid. Costs actually 
incurred, of course, do depress the benefit-cost ratio. The inadequacies 
of present monetary evaluation techniques, referenced above, also 
militate against evaluating losses. 

[See GAO note, p. '611 
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I We appreciate the opportunity to review your draft report, 

SFn.cerely yours, 

Director of Andie 
and Investigation 

&.Q note: Mitterfal has been deleted because of changes 
to the fSnal report. Page references refer 
td a prevfous draft report and we not 
applicable to this report. 
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DWAPTME[VT OF THE JdZMY 
WABHINGTON. D.C. 20310 

$2 5 FEB ??I 

Mr. Harold Pichney 
Assistant Director 
United States General Accounting Office 
Washington, D. C. 20548 

Dear Mr. Pichney: 

This responds to your request for comments on a draft report 
entitled, "Need for Improvement in Benefit-Cost Determinations for 
Federal Water Resources Projects,” (OSD Case 37%). With respect to 
the Department of the Army, your draft report recommends (1) that 
detailed policies and procedures for making benefit-cost determinations 
consistent with the principles and standards established by the NateL 
Resources Council be developed and implemented, and (2) internal 
management.procedurss for assessing benefit-cost evaluations be 
strengthened. 

The principles and standards recommended by the Water Resources 
Council and approved by the President on 3 August 1973 were implemented 
by the Corps of Engineers, Department of the Army on 30 October 1973. 
The 3-month time span since implementation of those new standards has 
not been sufficient to formally review and revise all affected Corps 
regulations and manuals. However, instructions have been furnished 
the field pertaining to the applicatio- of these new policies and 
standards to our water resources progrhd. A formal regulation is 
currently being finalized which will provide field offices appropriate 
guidance for implementing these new policies and standards. In addition, 
a task force has been established in the Office of the Chief of Engineers 
which is charged with rewriting all regulations related to water resource 
evaluations. Commerx noted in your report will be reviewed and given 
full consideration by this task force. 

Procedures for implementing the principles and standards must be 
sufficiently flexible so as to allox fiel' offices the ability to 
incorporate into their analyses unusual conditions related to specific 
projects. As an example, p rocedures for the economic evaluation of 
flu& control benefits are such that specific mechanical procedures ur 
formulas cannot be set forth in a manual of instructions by which 
ncrmal and induced growth rates for flood plains can be determined. 
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I However, the Corps' manual EM 1120-2-101 discusses procedures for esti- 

. / 
i 

mating flood damages, and other interrelated directives provide specific 
guidelines related to flood damage determinations. A manual consolidating 

f i 
procedures for determining flood control benefits is currently under 

i preparation in the Office of the Chief of T'sgineers. 

Internal management to supplement instructions and @idance will 
continue to include (1) continuing review and comments +n re:>orts 
submitted by field offices, (2) conferences between the field and_OCE 
on reports, and (3) general conferences on economic evaluation matters. 

The new principles, standards, and approved agency proce& xes will 
provide a basis for increased efficiency in all levels of review of 
benefit-cost determinations , particularly the comprehensive review 
by the Board of Engineers for Rivers and Harbors for completeness and 
adequacy of supporting documentation. 

We concur with your recommendations to the Water Resources Council 
that water resources planning policies among Federal agencies should be 
+plied in a uniform manner, and that these principles be reevaluated 
periodically to recognize changed needs and objectives. It should be 
recognized, however, that the varied objectives each agency has been 
charged with by the Congress will result in differences in detailed 
application of these principles. 

[GAO note: Material has been deleted because of changes 
to the final report.] 

The opportunity to comment on the draft report is appreciated. 

Sincerely, 

Charles R. Ford 
Chief 
Office of Civil Functions 

. 
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Mr. Harold Pichney 
Assistant Director 
General Accounting Office 
Washington, D. C. 20548 

Dear Mr. Pichney: 

In response to your letter of December 19, 1973, we have reviewed 
‘the draft report entitled “Need for Improvement in Benefit-Cost 
Determinations for Federal Water Resource Projects, ‘I 

. 

The draft report points out inconsistent methodologies which, in 
some cases, can and should be made m?re comparable. In our 
coordination with Vader agencies on this matter, it is obvious that 
the individual agencit s, in their responses to you# are addressing 
questions on benefit-r.ost determinations related to their respective 
programs. For this reason, the Water Resources Council has 
limited its comments to the recommendations in your draft report. 

Recommendation No. 1: That the Secretaries of Agriculture, the 
Army, and the Interior, and the Chairman of the Board, TVA, 
should have their agencies develop and implement detailed policies 
and procedures for benerit-cost evaluations that are consistent with 
the Principles and Standards established by the Water Resources 
Council. 

Comment: We endorse this recommendation and note that the 
Principles and Standards require such action. It is incumbent on 
individual agencies to provide us with their implementing procedures 
for Council review for consistency with the established Principles 

%nd Standards, which includes procedures for evaluation of bene- 
ficial and adverse effects for the four accounts. We have received 
draft implementation procedures from the Department of Agriculture, 
and expect to receive draft procedures from other agencies as they 
are developed. 
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Recommendation No. 2: That the Secretaries of Agriculture, the 
Army, and the Interior, and the Chairman of the Board, TVA, 
should have their agencies strengthen internal management pro- 
cedures for assessing their benefit-cost evaluations for conformance 
to the governing principles, standards, and approved agency 
procedures, and for completeness and adequacy of supporting 
documentation. 

Comment: We concur with this recommendation to the extent that 
it applies to national economic development compooents. Equal 
emphasis must be given to de;reloping and applying procedures 
responsive to the environmental quality objective. 

Recommendation No. 3: That the Chairman, Water Resourcl:s 
Council, should have the Council review agency policies and 
procedures for uniformity and consistency with the established 
Principles and Standards, and periodically evaluate the established 
Principles and Standards to recognize changed objectives, needs, 
and conditions; and improved methods and procedures0 

Comment: As noted above, the first part of this recommendation, 
namely the review of agency procedures for consistency to the 
Principles and Standards, is already underway. Also, we concur 
with the second portion of your recommendation relating to the 
feedback process designed to continually assure that the Principles 
and Standards are responsive to concepts, theory and techniques, 
and improved methods and procedures. We refer to this process 
as the “state-of-the-art review” and are fostering, through a 
number of activities, such review. 

We appreciate the opportunity to comment on your draft report. 

Sincerely, 

Directc . 
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APPENDIX Vi 

PRINCIPAL OFFICIALS RESPONSIBLE FOR 
ACTNITlES DISCUSSED IN THIS REPORT 

Tenure of office 
From To - 

DEPARTMENT OF TKE INTERIOR 

SECRETARY OF THE IMTERIOR: 
Rogers C. B. Morton 
Fred J. Russell (acting) 
Walter J. lIicke1 
Stewart L. Udall 
Fred A. Seaton 

Jan. 1971 Present 
Nov. 1970 Dec. 1970 
Jan. 1969 Nov. 1970 
Jan. 1961 Jan. 1969 
June 1956 Jan. 1961 

ASSISTANT SECRETARY, LAND 
AND WATER RESOURCES (note a): 

Jack 0. Horton Mar. 1973 Present 
James R. Smith Mar. 1969 Feb. 1973 
Kenneth Holum Jan. 1961 Jan. 1969 
Fred G. Aarldahl Feb. 1953 Jan. 1961 

COMMISSIONER OF RECLANLATION: 
Gilbert G. Stamm May 1973 Present 
Gilbert G. Stamm (acting) _ Apr. 1973 1lay 1973 
Ellis L. Armstrong Nov. 1969 Apr. 1973 
Floyd E. Dominy May 1959 Oct. 1969 

DIRECTOR, BUREAU OF OUTDOOR 
RECREATION: 

James G. Watt June 1972 Present 
G. Douglas Hofe, Jr. July 1969 June 1972 
Edward P. Crofts April 1962 July 1969 

DEPARTMENT OF -4GRICULTURE 

SECRETARY OF AGRICULTURE: 
Earl L. Butz 
Clifford Bi, IIardin 
Orville L. Freeman 

Dec. 1971 Present 
Jan. 1969 iuov. 197’1 
Jan. 1961 Jan. 1969 

aTitle changed -from Assistant Secret&r-y for Water and Power 
Resources in May 1973. 
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Tenure of office 
From To - 

. 
ASSISTANT SECRETARY. 

CONSERVATION, RESEARCH AND 
EDUCATION (note b): 

Robert W. Long Mar. 1973 Present 
Thomas K. Cowden May 1969 Mar. 1973 
John A. Baker Aug. 1962 Jan. 1969 

ADMINISTRATOR, SOIL 
CONSERVATION SYRVICE: 

Kerneth E. Grant 
Donald A. William3 

Jan. 1969 Present 
Nov. 1953 Jan. 1969 

TEhTNESSEE VALLEY AUTHORITY 

CHAIRMAN: 
Aubrey J. Wagner July 1963 Present 

DEPARTMENT OF DEFENSE 

SECRETARY OF DEFENSE: 
James Schlesinger June 1973 Present 
William P. Clements, Jr. (acting) May 1973 June 1913 
Elliot L. Richardson Jan. 1973 Apr. 1973 
Melvin Laird Jan. 1969 Jan. 1973 
Clark M. Clifford Mar. 1968 Jan. 1969 
Robert S. McNamera Jan. 1961 Feb. 1966 

DEPARTMENT OF THE ARMY 

SECRETARY OF THE ARMY: 
Howard H. Galloway 
Robert F. Froehlke 
Stanley R. Resor 
Stephen Ailes 
Cyrus R. Vance 
Elvis 3. Stahr, Jr. 
Wilber M. Brucker 

May 1973 Present 
July 1971 May 1973 
July 1965 June 1971 
Jan. 1964 July 1965 
July 1962 Jan. 1964 
Jan. 1961 June 1962 
July 1955 Jan. 1961 

bTitle changed from Assistant Secretary, Rural Development and . 
Conservation in January 1973. 
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Tenure of office 
From To - 

CHIEF OF ENGINEERS: i 
Lt. Gen. William C. Gribble, Jr. Aug. 1973 Present 
Lt. Gen. Frederick J. Clarke Aug. 1969 July 1973 
Lt. Gen. William F. Cassidy July 1965 Aug,. 1969 
Lt. Gen. Walter K. Wilson, Jr. May 1961 June 1965 
Lt. Gen. Emerosrr C. Itschner Oct.’ 1956 May 1961 

WATER RESOIJRCES COUNCIL 

DIRECTOR: 
Warren D. Fairchild 
Reuben Johnson (acting) 
W. Don Maughan 
Reuben Johnson (acting) 
Henry Caulfield 

Sept. 1973 Present 
Apr. 1973 Aug. 1973 
Mar. 1970 Mar. 197’3 
Sept. 1969 Feb. 1970 
Dec. 1965 Aug. 1969 
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