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ABSTRACT

AN ECONOMIC ANALYSIS OF SMALL
WATERSHED PROJECT EVALUATION PROCEDURES

By

John Vondruska

In evaluating and justifying investments in small watershed
projects, the Soil Conservation Service (SCS), an agency of the United
States Department of Agriculture, employs numerous assumptions and
procedures. The effects of changes in these procedures and assumptions
are studied using the technique of sensitivity analysis. Two models are
presented and used. One model is a systematization of SCS procedures
for estimating agricultural (crop) benefits and is used to study benefit
sensitivity to underlying crop-enterprise and hydrological variables.

The second model is used to study the effects of change in SCS assumptions
on benefit and cost timing, patterns and annual flow rates; interest
rates; and capital investments for 12 Michigan projects.

In addition, the historical background of the small watershed
program is considered to help explain the dual emphasis on soil and water
conseryation, and water resouxce deyelopment, particularly flood control.
Federal~local cost-sharing arrangements are detailed, including the
importance of ACP (Agricultural Conseryation Program) payments as an
element of Federal cost. Department of Agricultural and Congressional

policy preferences and their effect on project selection, planning and
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John Vondruska

evaluation are also discussed. Besides this, the SCS annual henefit
cost ratio and alternatiye, non-SCS investment criteria are studied from
the conceptual standpoint.

While there may be some question as to which should be used and
which is most sensitive, all of the studied investment criteria produced
data that are sensitive to a host of agency assumptions and procedures.
Using SCS interest rates (with as many as four rates per project and
with the rate sets differing over the period 1959-68, when SCS originally
evaluated the 12 projects), a 1l2-project net present yvalue sum of about
$20 million is obtained, approximately equivalent to the sum based on
using a single rate of 4%. Increasing the interest rate to 12% reduced
this sum to a negative value, as would a 50% decrease in project-credited
farm income at 5% interest, or a 100% increase in capital costs at 5%
interest. Other significant changes include alterations in SCS assumed
benefit and cost timing, patterns and cash flow rates.

Project-credited farm income (the difference between with and without
project farm income) is sensitive to changes in underlying crop-enterprise
and hydrological variables. This hydrological sensitivity is significant
because: (1) the directly affected category of agricultural benefits,
floodwater damage reduction henefits, accounts for about onevhalf of the
national aggregate of all project benefits; (2) hydrologicalAdata are
much less objectiye than is sometimes thought; and (3) agricultural
floodwater damage reduction benefits receiye policy preference and
emphasis, eyen though they are but one form of project-~credited farm

income, all forms of which depend essentially on increased crop output.
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CHAPTER 1
INTRODUCTION

This is a study of government agency procedures for evaluating
small watershed projects which are installed in rural areas to assist
farmers in overcoming flood, drainage and irrigation problems. This is
not to deny the installation of these projects in urban areas, nor is
it to deny their provision of services for recreation, water supply,
pollution abatement and other uses. In fact there is evidence to
suggest that small watershed projects are becoming less oriented to
providing services that primarily benefit farmers. This is true both
in Michigan and for the United States as a whole. However, at the
time this study was begun in 1967 agency plans for projects in Michigan
related largely to serving agriculture and the same is true for
agency plans across the country.

Although the small watershed program has the potential of becoming
multiple purpose in character, like the large watershed programs of
such agencies as the Corps of Engineers, the Bureau of Reclamation and
the Tennessee Valley Authority, the legislated constraint limiting
individual planning units (projects) to watersheds of 250,000 acres
(about 400 square miles) may offset some of this potential. Of course,
several projects can be for contiguous watersheds, so long as each

has a separate watershed work plan.
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2

The Soil Conservation Service (SCS) has been delegated primary
responsibility for planning and developing small watershed projects
so far as the Federal Government is concerned. Yet, other Department
of Agriculture (USDA) agencies help provide the package of Federal
services marshaled to assist local beneficiaries. The Federal Govern-
ment provides project planning assistance, technical assistance in
the application of conservation practices, investment underwriting (in
the sense of Federal assumption of part of the investment cost), and
financial assistance (in the way of loans to local project sponsors
and individual land-owning beneficiaries, with the terms of the loans
being more favorable than for loans available from regular, commercial
lending institutions). These Federal services relate to the initial
installation of small watershed projects. Unlike large basin flood
control counterparts, as planned by the Corps of Engineers, small
watershed projects for flood prevention (and other purposes) are
operated and maintained by local project sponsors rather than by the
Federal Government.

The Soil Conservation Service (SCS), as its name implies, views
its mission in the conservation framework. SCS sees the small watershed
program in the same light. Both the agency and the program began in
1933 under authority of the National Industrial Recovery Act. This
emphasizes the economy stimulating aspect of the program, common to
other public works programs. Under this 1933 legislation the program
would have been temporary in nature. It was given permanence under
the Flood Control Act of 1936 as an upstream, small watershed counter-
part of the Corps of Engineers' downstream, large basin program.

Except for work in eleven river basins for which general plans were
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3
approved in the 1944 Flood Control Act, SCS authority under the 1936
Flood Control Act was repealed by the passage of the Watershed
Protection and Flood Prevention Act of 1954 (Public Law 566,

83d Congress, 68 Statutes 666), commonly called PL 566. This new

authority imposed size limits on watersheds for which single projects
could be planned and on reservoir size (flood detention capacity

if 1t is intended to temporarily hold back floodwater so as to

prevent overflow onto the floodplain). PL 566 also transferred

congressional control and funding away from the public works domain
to the agricultural domain, except in the matter of approval of
Projects with larger reservoirs (over 4,000 acre feet and up to the
25,000 acre feet limit for single reservoirs in PL 566 projects).
Incidentally, the move to agricultural committee control and

8gri cultural funding actually began in 1953 with the approval of
$5 mi 1lion in the USDA budget specifically for a system of pilot
Smal ]l yatershed projects located across the country, reportedly

to test the "ultimate worth" of the small watershed approach. Such
2 ®oal may be questioned, because the small watershed program had
been operational since 1933.

The Michigan small watershed projects considered in this study
Vere planned by SCS under authority of PL 566, as amended. In all,

1
2 Projects are studied in chapter 7, although one project serves

the primary example in other chapters. The source of data

c

onsists of the SCS watershed work plans (short, mimeographed,
1

0033~bound, semi-public documents) and the SCS in-file Planning
P

arty work sheets (of detailed computations, called in-file SCS

doc-lllme.nt:s or documentation to distinguish them from the work plans).
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Although the first Michigan small watershed project (under PL 566)
was planned in 1957, SCS in-file documentation has been forwarded
to the SCS central storage unit and it was not available for
examination by the author in the SCS Planning Party offices.
Contrary to the agricultural orientation of most other PL 566
projects in Michigan, this first project was geared to providing
flood control for the small city of Cheboygan, located at the tip
of Mi chigan's lower peninsula, near the Straits of Mackinaw and

the Mackinaw Bridge crossing to the upper peninsula. SCS was not

yet able to make available the in-file documentation for the Maple
Rive r project group in central Michigan, because the plans for
thig primarily recreational group of projects were still in the

Process of being reviewed and revised within the agency.

The 12 studied Michigan projects were justified largely on the

basisg of their agricultural benefits. Nationally, the composition
of agricultural benefits differs in emphasis, comparing the
relative importance of agency-defined categories of benefits for
M:"Ql'lri.gan and the United States as a whole. Nationally, FWDRB
(floodwater damage reduction benefits) are more important than
E\B Cenhancement benefits). Both kinds of agricultural benefits
l:elelte to the project-credited increase in net farm income.

The Separation and emphasis of FWDRB relates to the policy
directives issued by the House Agricultural Committee and by the

D
SPartment of Agriculture, as discussed in chapter 2.

SCS procedures for computing PL 566 project agricultural

benefits are described in chapter 3 using numerical data for an

exaJ-llple project. The procedures are formulated into a mathematical
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model that has been written into an operational computer program, as

used in chapters 5 and 6. While the details of this computer program

are not presented, the mathematical formulation of the SCS model in
chapter 3 provides a basis for posing questions about the effect of

a host of hydrological, watershed, crop enterprise and other more

general economic variables. The author's SCS model allows the dupli-

cation of SCS computational steps leading from such data as individual

crop prices, costs, yields and planting patterns to the production of

average annual benefits and the SCS annual benefit cost ratio. The

deve 1l opment of capital cost and operations cost data for the project
vorlks of improvement is not considered in the author's SCS model.

Fur thermore, the emphasis is entirely on agricultural primary benefits.

SeCOndary agricultural benefits, redevelopment benefits (even for

2g8xri cultural areas) and other kinds of benefits are outside the scope

°of this study.
The author's SCS model of chapter 3, as used in chapters 5 and 6,

takes certain data aggregates as given. For example, even though SCS

€ Cononists develop costs for various crop enterprises from individual

PXoduction item costs, the SCS economists' crop enterprise cost

aggt‘egat:es are taken as data inputs for the author's SCS model. Crop

COsts can be adjusted in the SCS model of chapter 3 by the application

of Cosgt adjustment factors. Altering factor of production combinations

w
Guld be more difficult, requiring computation of entirely different
STop cost aggregates. This sort of change is more of a computational

b
Urden than may appear at first glance. For the development of EB
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(enhancement benefits) annual crop production costs are used, but
estimating FWDRB (floodwater damage reduction benefits) requires cost

data on a monthly basis.

In addition to the author's model of SCS agricultural benefit

computational procedures of chapter 3, a second set of mathematical

formulations are used. SCS economists do not actually compute benefit

and cost data for all years in the evaluation period (t =1, ..., T),

and this is reflected in the SCS model of chapter 3. They use some

shoxr t—cut procedures adapted for use with desk calculators. However,
with access to a high speed digital computer, the burden of calculation

is reduced. Specifying net cash flows for all years in the evaluation

Period is a conceptually preferable approach, given the type of
variations from SCS assumptions and procedures studied in chapter 7.
SCS—assumed benefit and cost timing, pattern and rate data are changed
in Chapter 7. Also, the effect of different discount rates is
Studied. In addition to the SCS annual benefit cost ratio, other
in"’eSt:ment criteria are used, notably the net present value and internal
FAte of return. Data computed for altered assumptions for these

investment criteria are then compared to analogous data for base-

e
STtimate assumptions.

Chapters 5 and 6 are complete studies in themselves, but they may
be Viewed as providing a rationale for changing the SCS-computed
benefit data in chapter 7. Chapter 5 considers the relationship
between FWDRB (floodwater damage reduction benefits) and underlying
hy"'1"-‘<)log:l.cal variables and assumptions. Chapter 6 considers the

relationship between all categories of SCS-computed agricultural

b
SNefits and underlying crop enterprise variables (such as yields,
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prices, costs and planting patterns). The variables studied in chapters
5 and 6 determine the level of project-credited farm income, which is
one of the data inputs for the investment criteria formulations of
chapter 7.

Chapter 4 is a discussion of national efficiency-criterion
investment rules and some conceptual problems related to their use in
project evaluation. This chapter is not intended to be a review of
literature for the field of public investment analysis. It does
provide a rationale for studying both benefit and cost data and
discount rate data assumed in agency evaluations.

Chapter 8 is an integration and summary of previous chapters.

Agency-Computed Versus Base-Estimate Data

Where the comparison is relevant and plausible, the author's
base—estimate data approximate analogous SCS data. Generally, base-
€8t imate data reported in chapters 5-8 are benefits, benefit cost
TAatios or numerical expressions for other investment criteria (such as
Project net present values, internal rates of return or present value
benefit cost ratios). Except for undiscounted net cash flow data, this
f:L’:lal—step data is the only kind developed for chapter 7. On the
®ther hand, the author's detailed SCS model, used in chapters 5 and 6,
essentially duplicates the step-by-step computations explained in
QhaPi:er 3. For purposes of analysis with this detailed, sequential
n"":)del of SCS procedures, and to assist in the initial debugging of the
SOmpyter program for it, intermediate data was added to the computer

Print—out sheets. Very little of this detailed, intermediate data is

Presented in chapters 5-8.
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Nevertheless, having the SCS step-by-step data and analogous

computer output data proved quite valuable. Considerable effort was

made to precisely duplicate the SCS results at every step leading

eventually to the base estimates reported in chapters 5 and 6. However,

as can be seen by comparing data in Tables 3.9, 6.1, and 7.1 for the
North Branch of Mill Creek project (or Mill Creek project, for short),
and by comparing data in Appendix, Table 3, for the 12 studied PL 566
projects, the autho‘r's base-estimate and agency-computed results

dif fer slightly. Agency-computed total annual average benefits for

the Mi1l Creek project are $286,020, compared to the base-estimate

total of $282,065. Since average annual costs are used as SCS model

input data, they are the same in both cases, $40,520, leading to
benefit cost ratios of 7.06/1 and 6.96/1, respectively. The simplified
COmputations of chapter 7 provide a second base-estimate benefit cost
ratio for the Mill Creek project, 7.35/1.

Why do the results differ? First, because the SCS economist used
intermediate data for some crops in the Mill Creek project evaluation,
the author found it necessary to develop SCS model input data for these
CTOps. Had the SCS economist gone back to the same stage in the
chain of computations, he would have obtained different intermediate
data than he actually used. What the SCS economist did resulted in
® <ongjiderable saving of time and did not affect the results
significantly. Secondly, it appears that the SCS economist made some

i
norx computational errors. Because the SCS economist's and the

au
thor's step-by-step computations agree precisely for several crops,
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and because the differences can be reconciled for other crops, it
will be assumed that the author's SCS model of chapter 3 is in fact

an accurate representation of SCS procedures.

To reiterate, for the North Branch of Mill Creek project, the SCS
economist's total annual average benefits, $286,020 and benefit cost
ratio, 7.06/1 are quite close to author's base-estimate data, $282,065
and 6 .96/1, respectively. Differences in benefit sub-categories are
relatively larger, but they have been reconciled, as indicated here.

For the base-estimate data of chapter 7, another answer is
requi red for the question: Why do the agency-computed and the author's
base —estimate data differ? Comparison is possible only for benefit
cost rxatios of the SCS type (shown in Appendix, Table 3), although
the author also uses the term base estimate in chapter 7 when referring
to the data for non-SCS investment criteria. As indicated in chapters
3 and 7, SCS economists do not actually compute various cash flows

for all years in the evaluation period (t =1, ..., T, where T = 50 or
T = 100, depending on the project). Since cash flows are needed for
ali Years for other investment criteria, the author decided to use this
PP roach also in formulating approximations of the SCS benefit cost
ratios. This consistency of approach has certain conceptual
ach"<'=lnt:a,ges that will not be discussed here. However, this departure
from strict use of SCS procedures should not give rise to any

S18&n{ ficant differences in results. Examination of the two sets of
benefit cost ratios (in Appendix, Table 3) will show that differences

a
Te 8enerally slight, usually less than +5%, some of which could be

e
XPlained by rounding effects in the chain of computations.



In other cases,
wmutational and pre
evaluated over the pe
to Ciscuss these app
periorned the origin
had been transferred
psitions within the
i wst agencies of

In a few cases,
Saged nidvay throy
bven the long chaix,
Mmoject investment,
Mssible of whay had
Slly quite gygte
8y for Purposes
Ast S)’Stt’-matic of |
o the author ¢, d
tiona] arrangements

Lan gy the Projec




10

In other cases, it appeared that the SCS economists had made some

computational and procedural errors. Since the 12 projects were

evaluated over the period 1959-68, it was not possible for the author

to discuss these apparent errors with the particular economists who had

performed the original evaluations. That is, some of the SCS economists

had been transferred from the SCS Planning Party in Michigan to other

positions within the agency, transfers being a common personnel practice

in most agencies of SCS size.
In a few cases, it appeared that project plans may have been

changed midway through the evaluation. This entails recomputation.

Giwven the long chain of computations involved in evaluating a PL 566

Pro ject investment, one can appreciate the desire to salvage as much as

POossible of what has already been done. While SCS economists are

USually quite systematic in their calculations--a requirement of the

agency for purposes of review--a change in project plans can upset the

MOS t gystematic of people. In such cases it was sometimes difficult

£Ox the author to determine which SCS data, assumptions and computa-

tional arrangements had actually led to the results shown in the work

Plan for the project.
To summarize, the author's base estimate data correspond quite

QlQSely to analogous data computed by the SCS Planning Party economist
Who performed the original project evaluation. The rather insignificant

differences may be due to errors of computation by either the author or

the SCS economist. The precise agreement for parts of the Mill Creek

per ect computations and the closeness of the final results lends
CTedence to the assumption that the SCS model of chapter 3 is in fact

AN accurate representation of SCS evaluation procedures. This
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assumption is also affirmed by application of this SCS model to a
second project, the Tebo Erickson in chapter 6. The closeness of the
author's and the SCS economist's annual benefit cost ratio (in Appendix,
Table 3, for all 12 studied projects) is taken as prima-facie evidence
that the two computational approaches are equivalent in results.
Furthermore, it is presumed that the agreement of these two sets of
bene fit cost ratios means that the SCS data and assumptions used in

chapter 7 are accurately represented.

Hypotheses

Two hypotheses have been used as guides in this study.

Hypothesis 1 is as follows: SCS annual benefit cost ratios and
Othexr investment criteria data for PL 566 projects are quite sensitive
tO mumerous underlying assumptions and procedures. These assumptions
anaAd procedures relate to crop enterprise, hydrological and other
Vaxiagbles having to do with the timing, pattern and achievement rates
for project costs and benefits.

Hypothesis 2 may be stated as follows: If one is willing to
speczlfy values for some of these variables, it is possible to alter
the apparent worth of PL 566 projects considerably from that based on
Scs assumptions. It is not the purpose of this study to specify what
ass'-unpt:i.ons should have been used or what assumptions should be used
in SCS evaluations. However, it is intended to show how possible
alt:ernative assumptions would affect the apparent worth of PL 566
pT"Q:Iect:s. Indeed, the matter of assumptions is one over which reason-

aAble men disagree. This does not detract from the point that what

a‘Bsumpt::i.ons are used can affect investment rates and the welfare of

People.
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CHAPTER II
THE SMALL WATERSHED PROGRAM

This chapter is intended to briefly survey the nature and context

of the PL 566 program, and the topics include: program emergence,

Public Law 566, conseryation and PL 566, planning and coordination,

flood wersus drainage problems, and summary.1

Program Emergence

The SCS small watershed program has dual roots in the conservation
and water resource legislation of the 1930's, legislation then aimed

Primarily at overcoming severe and widespread income and unemployment
Problems.

References for this chapter include:

Robert J. Morgan, Governing
Seil Conservation (Baltimore:

Johns Hopkins Press for Resources for
the Future, 1965); R. Bernell Held and Marion Clawson, Soil Conservation

w (Baltimore: Johns Hopkins Press for Resources for the
Future’

p 1965) ; Charles M. Hardin, Food and Fiber in the Nation's
Llj;t_&, Vol. III of Technical Papers, National Adyisoxy Commission
on F

o O0d and Fiber (Washington, D.C.: USGPO, 1967), esp. sec. 4
ThSOil Conseryation Programs'"); Luna B. Leopold and Thomas Maddock,
ﬁﬂ@gd Control Controversy (New York; The Ronald Press, 1954);
196A’ SCS, The Watershed Protection Handbook (Washington, D.C.; SCS,
7, hereafter, WPH; USDA, SCS, Economics Guide for Watershed

iﬁ;lzsggigp and Flood Prevention (Washington, D.C.: SC§, 1364),
*eafter, Economics Guide.

upd ‘ The last two references are periodically
ﬁp ated, by page or section, and this will be indicated; also, both

:Ve now heen issued in seyeral editions, and earlier editions will
Cited if relevant.

12
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Conservation and SCS

Partly because of his efforts in the late 192Q0's and early 1930's
to dramatize the problems of soil erosion, Hugh Hammond Bennett
became the head of one of the many new agencies organized in 1933,
shortly after the inauguration of President Franklin D. Roosevelt.

It is widely believed that the dust storms of 1934 and

1935 provided the impetus for initiating the Soil Con-

servation Service; in fact, erosion control was started

as an emergency federal public works project to relieve

unemployment under the direction of Harold L. Ickes who

was both Secretary of the Interior and administrator of

the federal works prograxn.2
The program was popular with congressmen and by 1936 SCS was directing
450 CCC (Civilian Conservation Corps) camps and 151 conservation
demons tration projects.3 CCC and WPA (Works Progress Administration)
People did most of the work, although some labor and material was
Provided by farmers. Five-year farmer contracts were used, and they
Sserve as a precedent for present day conservation-practice agreements
(not contracts) in the SCS-PL 566 context.

Congress passed PL 46 in 1935, transferring the Soil Erosion
Service (SES) from the Department of Interior to the Department of Agri-

Culture, and renaming it the Soil Conservation Service (SCS). PL 46

is the basis for present day SCS conservation planning and technical

_

1933 2Quoting Morgan, pp. 1-2. The National Industrial Recovery Act of

Sea authorized soil erosion control work to help relieve unemployment,

pr Hardin, p. 146. SCS and the conservation-demonstration projects
O8ram were given permanence under PL 46 of 1935 (see note 4), although
©8e projects were no longer funded by Congress after World War II.

3
Morgan, p. 42.
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assistance especially to farmers.4 In PL 566 projects these services
are funded largely by PL 46 appropriations, with supplemental
acceleration funding under PL 566. Similar assistance for PL 566
projects 1s also provided by the Forest Service. Financial assistance
in the form of ACP (Agricultural Conservation Program) payments is
admindistered by the Agricultural Stabilization and Conservation Service
(ASCS, not SCS). ASCS also administers farm price and income support
programs. Its beginning traces to the Soil Conservation and Domestic ’
Allo tment Act of 1936, an act passed by Congress technically as an
amendment to PL 46, after the Supreme Court declared the original

Agri cultural Adjustment Act (AAA) unconstitutional (for reasons of
control over agricultural production). Thus, there are several agencies
involwved both in conservation and in small watershed projects, all

within USDA, and some amount of historical conflict between them should

be noted.5

Flood Control Projects and SCS

To use an SCS explanation, the small watershed or upstream
Program essentially fills the gap between the on-farm (ASCS and SCS)
and the downstream, large-basin programs. SCS did some small watershed
Work even before the passage of the 1936 Flood Control Act, probably
in the form of conservation demonstration projects, but most SCS work

Outside of PL 566 traces to this 1936 Act.

\

4
U.s Sec. 1, Public Law 46, 74th Cong., 1 Sess., 49 Stat. 163, 164 (16
Ex -C. 590a-590f); hereafter, PL 46. This act is called both the Soil
O8ion and Soil Conservation Act of 1935.

5
Morgan, pp. 144-157; Hardin, pp. 154-164.
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The 1936 Flood Control Act is often cited nowadays as benchmark
legislation, but it should be noted that it was then intended in part
to overcome Depression unemployment and income problems. It approved
work broadly planned in the Corps of Engineers' ''308'" reports, made
underxr the auspices of the 1927 and 1928 Rivers and Harbors Acts.
These reports were by no means project plans or proposals, but they
were the most complete and comprehensive river basin studies then
avai lable. These reports also served as a basis for the Tennessee
Valley Authority Act of 1933.

The Flood Control Act of 1936 states:

1. That flood control is a proper federal function and that

the federal government should improve or participate in the

improvement if the benefits to whomsoever they may accrue are

in excess of estimated costs.

2. That a flood control program is justified if the lives and
social security of people are otherwise adversely affected.

Needless to say, these provisions have prompted considerable debate.
The same can be said for the 1938 Flood Control Act that went another
Step and removed local responsibility for financial participation in
Corps—built reservoirs. Under the 1936 Act, local governments had to
Provide land, operate the completed project, and free the Federal
government from responsibility for damage suits in connection with
PrYojects. These requirements now apply only to so-called "local"

works (meaning levees and channel improvements) in the Corps, flood
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control context, because of the 1938 Flood Control Act;& they are

similar to those for SCS work under PL 566.
Until repeal by PL 566, SCS had survey authority under the 1936

Flood Control Act. Work is still in progress on projects outlined in

SCS survey reports for eleven minor river basins, as approved in the

1944 Flood Control Act. SCS had been given authority in 1937 to

survey upstream areas of basins then authorized for Corps of Engineers

downstream surveys. Little SCS construction was funded until after

World War II.
Small watershed projects may be built under PL 566, 1944 Flood

Control Act, 1953 Pilot Watershed appropriation or possibly other

authority.

The 1953 Pilot Watershed Appropriation

By 1953 the small watershed program had been underway for several

Year. SCS had prepared about 50 surveys, some of which were submitted

to Congress that year; and plans existed for basins ranging in size

\
6Leopold and Maddock, pp. 83-104.

ai In 1927 Congress directed the Corps and the Federal Power Commis-
rion to inyentory the hydroelectric power potential of the nation's
tivers.. The ligt of streams was the result of Congressional authoriza-
On of 1925 for the two agencies, and it was published in House

COC\HREnt 308 of the 69th Congress; hence, the name "308" reports in
Bennet:tion with the suryeys of these rivers authorized in 1927. See
(CI}II MDI:eell_, Our Nation's Water Resources--Policies and Politics

10&80, Illinois; The Law School of the University of Chicago, 1956),
PP. 42 and 67. Also, see Roland McKean, Efficiency in Goyvernment

%Systems Analysis (New York:; John Wiley and Sons, Inc., 1958),
P. 18, '
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from 14 to 53,000 square miles, compared to a maximum of 40Q square

miles for PL 566 projects. However, because of the big-small dam,

ups t ream—downstream controversy, and possibly for other reasons,

$5 million was appropriated in 1953 for SCS pilot watershed work, as

part of the agricultural rather than flood control budget. Leopold

and Maddock cite a House report indicating that Congress had in mind
a "pilot plant" of 50 demonstration projects to test the ultimate
value of the upstream work, although SCS small watershed work had

been wunderway since even before the Flood Control Act of 1936.7

Public Law 5668

Despite controversy, PL 566 passed Congress in the summer of 1954,

shortly before elections. Public works committee approval is

not required unless a project has a reservoir exceeding 4,000 acre
feet, the maximum being 25,000 acre feet, as will be discussed shortly.

Except for size restrictions, PL 566 has emerged as an analog

of the multi-purpose authorities granted to the Bureau of Reclamation

and the Corps of Engineers. Reservoirs can be constructed for a variety

°f purposes.

Federal financing of PL 566 flood-prevention construction is not
quite the equivalent of Corps of Engineers' cost-sharing rates for flood-

Control reseryoirs which are financed entirely by Federal funds.

TTree————
7
See Leopold and Maddock, pp. 208-21Q and 23Q-232; Morgan, pp. 179-

189,

8
L The Watershed Protection and Flood Prevention Act of 1954, Public
awW 566, 834 Cong., 2d Sess., 68 Stat. 666.
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Thus , PL 566 reseryoirs are on a par with Corps of Engineers local
flood protection works (levees and channel improvements); for which
local interests must provide land and eventually operate the project.
Undexr PL 566, Federal cost-sharing rates are lower for non-flood-
control purposes, and some functionally categorized costs may be
Fedexral, local or shared, as shown in Table 2.1.

Classification of project costs is important in determining the
eventual Federal-local cost-sharing ratios and to some extent in
determining loans and advances that may be made. Advances may be made
for s1 te preservation and the provision of industrial and municipal
water supply. Site preservation advances must be repaid with interest
prior to the initiation of construction. Municipal and industrial
water supply "advances" are interest free for up to 10 years (i.e., prior
to the first usage of the new supply), and they may be used to finance
up to 30% of the cost assigned to this purpose (to be born locally,
without any other form of Federal assistance). Loans to cover the local
SpPonsors' ghare of project costs may range up to five million dollars,
and they are made by the Farmers Home Administration for up to 50 years

at the sgo-called Federal long-term bond interest rate.9

\
9WPH, sec. 103.041; PL 566, sec. 8.

at 4 la‘es?rding interest rates, project costs (SCK only) are amortized
at t:1-1175/‘, in fiscal 197Q, and enhancement benefits are computed
local 8 rate (see chapter 7). Howeyer, for fiscal 197Q FHA loans to
loag Sponsors are made at 3.342%, and soil and water conseryation

L 2 to eligible farmers are to be made at 5% for 40 years; see USDA,

1976)Mmgmét'?A—7os, revised August 1969 (Washington, D.C.; USGPO,
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Federal-Local Cost-Sharing Ratios; A Case Example

A case example may he the best way to illustrate alternatiye cost-
sharing ratios for PL 566 projects, although the resulting ratios may
not be representative of the program in Michigan or nationally.
National data will be presented for purposes of comparison. The case
examp le data are shown in Table 2.2.10 Transferring non-~PL 566
technical assistance costs to the Federal side of the scales for the
data shown in Table 2.2 gives a ratio of Federal, 34%, and local, 66%.11
Compared to the national data, 60:40, the Michigan example project at
34:66 represents a much better degree of local participation, exceeding
even the 50:50 ratio envisioned in the original PL 566 legislation of
1954, ~writh all ratios expressing the percentage of Federal cost first.12

However, a second ratio can be computed for the example project,
and it is almost an exact reversal from the first at Federal, 64%,
and local, 36%. This ratio counts ACP payments and planning as Federal
costs, whereas the SCS ratios do not consider ACP payments because

they are non-PL 566 costs, and count planning costs as non-project

—_——

10SCS watershed work plans show land treatment and structural costs
only. For this project SCS estimates of capital costs for land treat-
ment ($1,330,310, for the 73 square mile watershed area) and the
bZSSOCZLat:ed cost" inyestment ($1,31Q,321, for the 14 square mile project-
ofn:fited area) are coincidentally ahout equal, disregarding diminution
he latter for partial and delayed completion of the inyestment.

as llIn Table 2,2, PL 566 funds total $731,587, and other, $1,504,655,
1 Shown in the work plan tahle. Transferring non-PL 566 Federal funds
Fe;le.’ PL 46 and Forest Seryice, or "going program" funds) to the
. €ral side; Federal $77Q,067, and other, $1,466,175. From this
$77 Percentages axe as follows; Federal, 34.47% (Q.344 =
0,067 / $2,236,242), and local, 65.6%.

1
con 2USDA, SCS, D.A. Williams (SCS Administrator), letter to state
Asszervationiats (top SCS officers in each state), subject: '"Federal
Stance in Watershed Projects," SCS Advisory WS-28, November 18, 1965.
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(PL 566 overhead) costs.13 With other assumptions, different ratios
could be computed, such as if limitations on ACP payments were taken
into account, but in the author's view the ratio given here is at
least more indicative of Federal cost sharing than the agency type
ratioe.u' To be sure, several limitations might reduce the Federal
proportion of costs of PL 566 projects when ACP payments are counted:
(1) the unavailability of ACP payments for established legal drains
under the Michigan Drain Code; (2) the limitation on maximum ACP
payments, $2,500 per person per year for non-pooling practices, and
$10, 000 per person per year for pooling practices;13 (3) lack of ACP
funds due to Federal budget or program restrictions; and (4) farmers'

willdingness to apply conservation practices without benefit of ACP

cost—sharing assistance. On the other hand, while the usual maximum

ACP cost-sharing rate is 50%, it is interesting to note in the PL 566
context that flood-control type conservation practices have a higher

rate of assistance (such as 807% for practice C-7) than tile drainage

(30-50% in Michigan, practice C-10). Rates higher than 507 may be used

c 13W'PH (1961 ed.), sec. 1131.4 states that planning costs are not
© be counted in the benefit cost ratio.

b 14P1anning costs are difficult to estimate on a by-project basis,
1;t they may be in the $20,000 to $50,000 range. Using the ACP rates for
65 (source, see note 15), and the list of practices in the example

lé:’c’jecvs work plan table 1, ACP payments were estimated as $633,195.

pltimated Federal costs are $1,453,262 ($731,587, as shown in Table 2.2;

e3:8 $38,480, non-PL 566 technical assistance costs; plus $633,195,
imateq AcP payments; plus $50,000, estimated planning costs). The

F
1§deral percentage would be 63.6% ($1,453,262/$2,286,242, the denominator
1°1“ding the total shown in Table 2.2, $2,236,242, as shown in the work
an, plus $50,000, estimated planning costs).

15
Hang USDA, ASCS, State Office in Michigan, Agricultural Conservation
w for 1965, Michigan (East Lansing, Michigan: ASCS, November
4), sec. 3, item H. '
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for practices "which have long lasting conservation benefits," and/or
if an "increased rate of cost-sharing is essential to introduce a

greatly needed new conservation pract:ice."16

EDA Grants
Special Federal grants may be available for small watershed

pro jects (1944 Flood Control Act and PL 566 projects) in areas that

qualify for assistance under the Public Works and Economic Development

Act of 1965 (PL 89-136, sec. 101). The minimum local rate of partici-

Pation for costs subject to EDA underwriting is set at 20%, and the

converse is that the maximum rate of Federal assistance would be 80%.17
In practice this would increase the rate for all SCS project purposes,
€éxcep t flood prevention which is already at the 100% Federal rate.

An Economic Development Administration grant was requested for the

East Branch of Sturgeon River project, Dickinson County, Upper Peninsula,

Michi gan (SCS work plan dated February 1966). Counting costs subject

Xo wunderwriting with an Economic Development Administration grant (i.e.,

Construction, installation service and administration of contract costs,
a&nd excluding land costs), the Federal government would have paid 45.4%,

Without the grant, and 75.9% with the grant, approaching the 80% maximum

Alloweq,

\
16
Ibid. and sec. 10.

17
WPH (1967 ed., revision dated June 1968), Appendix 13:
]o)i understanding between the Economic Development Administration--
Partment of Commerce and the Soil Conservation Service--Department of

"Memorandum

Yiculture."
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Cost Allocation

Under PL 566, the financial question of who pays for what is

de termined by: (1) Federal-local cost-sharing ratios for various

functional and purpose cost categories; (2) the assignment of project
costs to these cost categories; and (3) joint-cost allocation rules. 18

Reservoirs: For ease of explanation, SCS prefers the use of

facdilities method for allocating joint reservoir costs to project

purposes.19 Specific costs (for items used exclusively for one pur-

pose) are first deducted; then remaining (joint) costs are allocated
accorxrding to the physical capacity assigned to each purpose. For the
alte rmnative justifiable expend