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CHAPTER 1
INTRCDUCTION

The "Watershed Protection and Flood Prevention Act" as amended
was passed for the purpose of initiating a program to eliminate or
reduce flood damages as well as to promote better use of land through
better control of water, The multi-responsibility feature of Public
Law 566 and the amended portion, Public law 1018, attempts to coordinate
the talents of the Federal and State agencies with that of the local
sponsoring group. The latter has a large share of the responsibility
of carrying out the successful operation of the project. One of the
important features of the law is the Federal and local sharing of
costs . *

Under Public Law 566 the local groups shall assume several non- .
Federal costs. They must provide monies for acquiring easements and
rights-of-way of lands as well as all water rights that are necessary
for completion of the project, Fees for conducting the bids and letting
of contracts are also included. Costs for any purposes other than
flood prevention, as stated in the Act, must be shared by the local
organization. Another non-Federal cost is the cost of operation and
maintenance of the structures,

Purpoge of the Study

The method of raising monies and other credits can be accom-
plished by donations, local t.ax;tion, income producing features such
as sale of water to municipalities, or assessment according to some
preconceived scheme, It is béi:iersd that the most equitable means for

paying of non-Federal costs would be by assessing those who bemefit












are direet and identifiable but not evenly distributed., It is suggested
that this type of plen could be followed as a guide in rendering a
service to the local people, At any rate, the specific financial plan
should be pertinent to Silver Creek in order to solve their cost-sharing
problems, yet flexible in that the techniques and procedures might be

used by other watersheds.

Methodelogy
This writer relied primarily upon data that was collected by

the Soil Conservation Service in its process of formulating an econom-
ically feasible "Work Flan® under F.L. 566 for silver Creek Watershed.
When completed, this plan was presented to the various agencies and
people concerned with the watef'rshecl for their final approval.

The 5.0.5. Watershed Planning Party divided the Silver Creek
flood plain into nine reaches or hydrelogic units. The benefits accru-
ing to each reach resulted from preverntion of flood damage to crops,
pasture, fences, reads, bridges and culverts. Land enhancerent was
added as a benefit to this total.

The road, bridge and culvert estimates were subtracted from the
total benefits, as the County agreed to absorb the cost in this area.
The owners would pay for the cost of construction and maintenance of
these indirectly through a general county taxation program.

Other possible damages such as Sediment, Scour, Stream Bank
Erosion and Swamping were o.xclu:led from the special Silver Creek problem
because these categories were practically non-existent due to the flat-
ness of the flood plain area. }n other watersheds, if they entered into

the picture, they would be added to the tctal benefits.



Because all benefit information was broken down to reaches,
only, the individual owner could not know how much of the benefits he
would receive. This was one of the main Jobs for the financial plan,

In this specific plan any services or land dopated by tho
owners in the watershed would be deducted from their share of the
total cost for operation, maintenance, and the necessary and proper
costs accumulated by the projeet.

When the aggregate total of benefits accruing to an owner is
determined, this sum is applied to the total benefits in the entire
watershed and reduced to 2 simple ratio. When an assessment is charged
to the owners of the land in the watershed, the cost 10 each individual
owner will be apportioned according to the predetermined benefit ratio

applied to the total assessment.



CHAFTER II
THI. DEVELOPMENT OF FUBLIC LAYWS 566 AND 1018

Watershed Characteristics

For purposes of this paper a watershed area may be defined as a
small drainage basin that empties into a larger unit such as hﬁe creek
or river. It may also be a part of a larger entity such as a river
basin.

The House Agricultural Committee hearings and conclusions, 1950,
revealed the relationship between the developwent of the big river
basins and the small drainage areas with four main points.

First, that our programs for soil and water conserva-
tion and for downstream river development and flood protection
are closely interrelated and that there is a serious gap in our
coordinated attack on this problem.

Second, that gap lies in our approach to the matter of
upstream watersheds. The soil conservation and water con-
servation activities of the Department of Agriculture and the
Department of Interior do not reach far enough downstream and
the flood-control activities of the Corps of Engineers do not
reach far enough up-stream to meet and form a unified program.
In between, in the small branches and creeks which form the up-
stream watersheds, there is a hiatus of authority and a lack of
purposeful activity that is to & large extent nullifying both
the work being done in major rivers downstream and on agricul—
tural and forest lands above,

Third, it is not necessary to wait until complete plans
have been developed for full river valley development before the
small watershed work is undertaken. In general, the work which
needs to be done to prevent the rapid runoff of water through
up-stream creeks, banks and gulleys, will be the same regard-
less of what the ultimate decision may be as to the development
of major streams farther down.

o

Fourth, since from 25 to 75 percent of all flood damage
occurs in these upstream areas, beyond the furthest benefits of
the major downstream, structures, the planming and installation
of these up-stream progras§ and projects should be a cooperative
matter between the Federal Covernment, the states, local govern-
ment agencies, municipalities and private citizens and groups of












examine the feasibility of this project. The conclusions are reviewed
by the State and approved or disapproved. If approved, it is submitted
to Washington by the State Conservationist and reviewed by the J.(.S.
Administrator. Notice of approval for planning is retured t.hn:‘-ugh
channels, Then State Conservationist notifies the local organization
of the authorization to develop a work plan,

The second stage is the formation of the project work plan. A
general review of the applicatien is undertaken by the Soil Conserva-
tion Service, the sponsoring group, and other interested agencies. The
Soil Conservation Service makes a preliminary survey and reviews its
findings with the local organization to determine whether to go on with
the plan, If a favorsble outceme is seen, the Soil Conservation Service
plans detailed field studies and carries them out on a cost-benefit
analysis in the form of a ratio. The local organization and the par-
ticipating agencies help by giving out information pertinent to the
project. When the tentative plan has been formulsted by these various
factions, it is sent to the £.C.S. Administrator in Washington for re-
view and recommencation. It is then remitted to the State Conserva-
tionist who obtains the final approval of the local group. OUnce again
the plan travels to Weshington for the Administrator's final approval.
In cases where the project is over twenty-five hundred acre feet in
total capacity for one structure, Congressional approvel is required.
If funds are available, the Administrator will authorize help in builde
ing the structures and other improvenents. The final notice is given

to the local group by the 5.C.&5..
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In computing the average annual benefits or reduced damage, the
watershed planning party economist selected the "Conservation" plan and
"Plan G" for computation. Conservation measures practiced by the owners
of the bottomlands were judged by 5.C.S. to provide direct benefits and
costs to the individual owner and would have little direct effect upon
his neighbor's situation. If the "Present" situation were used to com=-
pare with "Flan G", the resultant error waul& be on the average 4 per
cent for all computations., For this reason the "Conservation" plan was
selected to eliminate the error.

The computation of these two plans can be seen by referring to
Table 2. For example, the 100 year "Storm Frequency" has a correspond-
ing flood area in the reach of 210 acres and 42,480 damage under the
"Conservation™ plan. By dividing {2,48C by 210 acres, the resultant,
%11.81, is the dollar damage per acre with conservation. In "Plan G",
by dividing the total damage of $1,420 by 210 acres, the resultant,
$6.76, is the dollar damage per acre in that situation. The difference
between §11.81 and §6.76 or $5.05 is the reduced damage or benefits per
acre at the 100 year storm frequency. In multiplying the total acres
(210) by the benefits per acre ($5.05) and dividing this product by 100,
the figure is reduced to the average annual benefits at 5,620 c.f.s.
discharge rate or 100 year storm frequency. A summation of all the
storm frequency benefits is the average annual benefits in the reach

due to reduced eropland damage.
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In computing the average annual benefits or reduced damage, the
watershed planning party economist selected the "Conservation" plan and
"Plan G" for computation. Conservation measures practiced by the owners
of the bottomlands were judged by $.C.S., to provide direct benefits and
costs to the individual owner and would have little direct effect upon
his neighbor's situation, If the "Present" situation were used to com-
pare with "Plan G", the resultant error would be on the average | per
cent for all computations, For this reason the "Conservation" plan was
selected to eliminate the error,

The computation of these two plans can be seen by referring to
Table 2, For example, the 100 year "Storm Fregquency" has a correspond-
ing flood area in the reach of 210 acres and {2,480 damsge under the
"Conservation" plan. By dividing $2,48C by 210 acres, the resultant,
%11.81, is the dollar damage per acre with conservation. In "Plan G",
by dividing the total damage of §1,420 by 210 acres, the resultant,
$6.76, is the dollar damsge per acre in that situation. The difference
between $11.81 and $6.76 or $5.05 is the reduced damage or benefits per
acre at the 100 year storm frequercy. In multiplying the total acres
(21C) by the benefits per acre (§5.05) and dividing this produet by 100,
the figure is reduced to the average annual benefits at 5,620 ¢.f.s.
discharge rate or 100 year storm frequency. A summation of all the
storm frequency benefits is the average annual benefits in the reach

due to reduced eropland damage.

.
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In Table 4 the average annual benefits were broken down to the
individual farm owners. The "(" column represents the discharge rate
in c.f.s. The "Average Annual Benefits" correspond to the annual bene-
fits obtained in Table 2, The "Acres" were computed ss explained in the
preceding paragraph. By dividing, for example, $10,60 by 71 scres, the
resultant would be the "Dollar Factor" for each acre at the 5,620 c.f.s.
rate or 100 year frequency storm. In this case, the "Dollar Factor" was
C.149., The "Acres” column under farmms A, B and C represents the area
that each farm will have at the various discharge rates. The summation
of each row of acres in A, B and ¢ farms will correspord to the total
acres in the third column of the table labeled as “Acres", In using the
5,620 discharge rate row, farm A4 has 20 acres, farm B has 26 acres and
farm C has 25 acres that will be affected. This totals to 71 acres. The
"Benefit" column is the product of the "Dollar Factor" amd the "Acres"
under each farm, Hultiplying 0.149 by 20 acres will result in (2.98 or
the amount 5f snnual benefits gained by farmer A at the 5,620 discharge
rate. A summation of these benefits will be recorded in "ieach Benefit
Chart” under "Crop", see Table 10.

Fasture Benefit Computations

Very little damage could be realized on pasture land in Silver
Creek Watershed. The So0il Conservation Service iconomist computed the
average annual pasture benefits to be gained in "Plan G" within each
reacl‘a.

The area of pasture land was computed in the shaded area on the
Flow rlan pap (Figure 1), and recorded for edch farm in Table 5. The

per cent of the total pasture was estimated for each ferm and applied






With the aid of the Flow Plan Map (see Figure 1), the total acres

subject to flooding for each owner in a reach was computed, After being
balanced (by subtracting the excess acres due to planimetering errors)
to correspond with the data in Table 7 under "Crop", the total acres
were recorded in Other Agricultural end Indirect Benefit Chart (see
Table 6). For example, the summation of the "Total Acres* column (215)
in Table 5 would correspond to the "Crop" acreage in Heach VII of
Table 7. The 44,20 (Tabtle 6) on A's farm represents the per cent that
95 is of the total (215). This per cent is applied to the total "Other
Agricultural" benefits ($.00) of Reach V1I in Table 11 to obtain 3.98
or the average amual dollar benefit realized in famu A by this category.
The summation of the three farms, A, B and ¢, in "Other Agricultural®
benefits of Table 5 will now correspond to the total in the same category
in Table 11. d

The same procedure 2s above is to be followed with the "Indirect"
bernefit computation, noting that the totals for “Indirect" are to be

used in place of "Other Agricultural.
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flooding would be realized., This was compared with the known physical
dats of the land and its capabilities. This resulted in the best 5.C.S.
estimate according to their standards.

The existing pasture land was inked on the Flow Plan Map (see
Figure 1) by the Soil Conservation Service. The ownership boundaries
had already been transferred on the plan in the crop benefit computa-
tion, The pasture land wes planimetered to determine the total acreage
for each owner. This information was transferred to the Enhancement

Benefit Chart, (Table 9). Some land was omitted because it was too near

the creek and would remain in its present pasture status.

The total enhancement acres for Reach VII (24) was divided by the
total pasture in the reach (60) to compute the per cent to be applied to
the total pasture of each owner in order to obtain the figures for en-
hancement land. The $15.53 increased value of enhancement land, as de-
termined by 5.0.5., was multiplied by the enhancement acres of each
farmer tc ascertain the average annual dollar benefit for that farmer.
In farm 4, 19 acres of enhancement was multiplied by ¥15.53 to obtain

$295.07 of benefits.









indivicual owner's total benefits by the aggregate sum of benefits in
the watershed, In Heach VII, owner A has a total of §$736.40 in bene~
fits. In computing what part farmer A would be assessed of the total
assessment, the ratio would be {34,052 (average annual total benefits
in all reaches) to $736 (average anmual benefits realized by faruer A)
or 4.6 per cent of the total assessment needs, Farmer P would have an
assesgment of 6.7 per cent of the total cost and fammer C, 7.3 per cent,
The average annual operation and maintenance costs were estimated at
£2,310. This would mean an assessment to famer A of $49.96, farmer B
of $34.36, and farmer C of $31.83. According to 5.C.S5., the farvers
should gain in benefits more than two and one~half times their respec-
tive assessment. This is computed by setting up a ratio of the amount
of benefits realized to the total cost of rezlizing these benefits.
Appraisal of Site

Some of the beneficiaries of this prd}ect- are being asked to do-
nate easements and rights-of-way for dam sites and channel improvement,
These ¢ases require special consideration.

There are several ways to handle this matter, In Silver Creek,
donation of easements are anticipated, In other watersheds, compensa-
tion might be required to obtain them., If they are donated, credit
against future assessments should be given. There are two approaches
. to the problem and either one may be used, deperding upon the prefer-

ences of the local group.
Before stating the procedure to follow, the difference between
the permanent pool and the flood pool behind.flood retention dams needs

an explanation. The permanent pool will be lost to the farmer as any
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use other than storage of water, The flood pool will vary in area ac-
cording to the severity of the flooding. At times crops may be en-
tirely recoverable in this area while at others, partial or total
destruction is possible.

The first method of obtuining casements would be the purchase of
the easement for dam site, flood pool, and permanent pool outright.
This would require an appraisal of the lost land in the dam site and the
permanent pool, and the damages that would be nﬂilﬁ over an extended
period in the flood pool, this latter capitalized into present value or
damages.

The alternstive would be to pay nothing for the flood pool ease~
ment, but agree to pay for the damages as they occur at the end of the
year. The procedure followed in t.hc-‘ crop computations could be used
as a guide in this enalysis, or a third party could eppraise the dam-
ages.

This latter method might lead to farmers deliberately planting
corn each year within the flood pool in order te collect the damages.
Purchase of an easement for the flood pool zrea might lead to better
land use and would avoid yearly appraisals of damage,

If the site is donated, one of these methods of appraisal should
be recorded so that if any future assessment is placed upon the owner

of the land, he could deduct this appraisal from his totsl assessment.
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Aggreggte Foll Review

A final roll of all benefits and contributions realized by each
farm owner should be formmlated, Provision should alsc be made for a
review of the data when it is so warranted, and the method of computing

this data should also be open for revision when more accurate estimates

are possible.



CHAFTER VI
CONCLUSIONS

The crop computations, when broken down withim each reach, re-
vealed definite patterns. In Reach VII, the differences in the bene-
fits realized among the three land owners was not great, This was due.
to the fact that the farms were fairly well distributed over the entire
reach. Although farm A had more acres within the limits of the reach,
farm B had a greater spread between the 500 and 2000 c¢.f.s. lines.
Within these lower c.f.s. numbers, a greater share of reduced damage
was estimated, This results in farm A receiving only §380.33 in bene-
fits while farn B will enjoy G44B8.66 in benefits, The smaller size of
farm C is compensated for by the large proportion of its acreage between
the 50C and 2000 c.f.s. lines, *«

The land enhancewent benefiis were in direct proportion to the
t.otai pesture land. Farm A had 78.4 per cent of the total pasture land
and would gain §27.k4 in benefits. Farm C with 18.3 per cent or §6.40
in benefits and farm B with only 3.3 per cent or {1l.16 in benefits fol-
lowed in that order. Reach VIl was comparatively moderate in pasture
benefits as compared with the other reaches, It ranked fifth among sll
the reaches and could be corsidered a litile Lelow the average.

S.0 .5, estimated the degree of enhancenent value per acre for
pestureland at §15.53. This category is difficult to appraise. The
data received from the farmer on the acres of pasture land he intends
to convert into a more intensive uae:'uould be speculative intention up
to the time he does act. Then toc, ihe fammer may not be able to convert

his land, although he would like to do so, A high water table on his
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present pasture acreage may prevent him from the conversion. His limited
information may not reveal this fact to him until & survey is made. The
author disregarded pastureland close to the main channel of the creek
because this would likely remain in its present status. Table 9 repre-
sentes the enhancement breakdown according to the amount of enhancement,
land that was estimated for each farmer.

The method of Other Agricultural and Indirect computastions was
similar to the pasture computation. A proportion‘ of individual owner-
ship of cropland to the total cropland within the reach was used to ob-
tain the individual benefits., For a detailed outline of the breakdown
of other agricultural and indirect benefits, see Table 6, S.C.S. as=-
certained Other Agricultural benefits to each reach by a detailed survey
of the farmers in the area, while foe Indirect Benefits they used approx-
imately 10 per cent of the direct benefits because of the difficulty in
ass:fgning & dollar value to this category.

koad, bridge and culvert dumages did not enter into the benefit
part of the financial plan in Silver Creek. The county agreed to bear

these costs.

Sediment, scour, stream bank erosion and swamping were excluded
from the total financial plan of Silver Creek. In other watersheds a
methodology would have to be formulated to break down S.C.5. data if
these categories of damage were found.

In Reach VII the easements and rights-of-way will have to be
secured on a small piece of land whez:;: straightening of the channel is
planned on farm A. However, the price should take into consideration

that the old channel is also on farm -A, thus balancing the loss of one
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area by the gain of a larger one, The old channel winds around a bend
and covers more territory than the new, straightened channel. Tven if
farmer A donates the land, which is expected sccording to the opinion
of the local Steering Committee, due credit should be given to him so
that future assessments can take into account his contribution. Some -
who have land only in the uplands probably will derive little benefit
from site donstions, since they will receive very little indirect bene-
fits and practically no direct benefits. Since this is true, no assess-
ment, according to this plan, is possible for them., This is the reason
for believing that donations of easements and rights-of-way must be con-
sidered outright gifts to the lowlend farmers unless a damage schedule
or purchase of these lands is provided, As long as the upland farmer's
sense of equity is not disturbed, a &bnation scheme is possible, The
situation now stands that way in Silver Creek. Only the future can

. forei;ell if this sense of equity will remain,

There will be a definite maintenance cost of clearing the channel
of various debris such gs willows 2nd repairing washouts. Depending
upon the agreement, a specially hired company or the famer through whose
land the channel runs, may be responsible for the maintenance worke.

"hen services are donated by a farmer, his tax levy for the watershed
should receive a comparable reduction, This is, of course, presupposing
that no compensation was given Lo him beforehand, and that all benefits
to him from the watershed project were considered in computing agsess—

ments.
The following paragrapns attempt to evaluate the usefulness of

this locel cost-sharing plan., At the present time, it is not possible
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to test this financial arrangement in the field, Silver Creek does not
have an organization that can legally carry out the operation of the
plan,

The status of the data used may be explained by analyzing these
pertinent questions: (1) Is the S.C.S. data adequate for computing
individual ferm benefits? (2) Could a watershed distriet afford to
pay the labor cost required to compute special benefit assessments by
the method outlined in this thesis, or, as an alternative, could S.C.S.
make these computations?

In considering these questions, one must first recognize the
limitations faced by the Soil Conservation Service in time and money.
Members of the S.C.S. work party expressed the opinion that breaking
down the crop damege computations to Ahe individual owner would invelve
a prohibitive amount of time and expense,

| S8ince the Soil Conservation Service can help only by producing
generalizations in the form of reach benefits, the watershed districts,
with help from sources other than S,0.5., will have to undertake the
computation of individual farm benefits, Two members of the S.C.S.
work party, in a cooperative effort, formulated a plan to break down
the crop damages to the individual owmer, They discovered that their
nethod to compute a simulated reach with four famms would take at least
one monthe

(ne purpose of this paper was to attempt to simplify the proce-
dure sufficiently to make it less t.im; consuming and thus less expensive.
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The time required to compute Reach VII of the Silver Creek Watershed in
all categoriecs -~ erop, pasture, other agricultural, indirect and en-
hanceent, was estimated at nearly one day. This doecs not include the
time taken to develop, test and become familiar with the procedure. The
smallest reach (VI1) in Silver Creek was used as &n example, Other
reaches have from one and a half to three times as many individual own-
ers, Considering these additions, two weeks is an estimate cf the time
which would be recuired for 2 technican to cmpl&e the plan,

After the individual farm benefits are computed, the watershed
district board will need to negotiate all special cases, add benefits
not included by 5.C .o,., and hold hearings on the proposed bensfit assess-
ments. Whether the cost of this type of financial plan is acceptabls to
the Ilocal organization is a value ;}ui;irgerwnt to be made by that group.

The computed btenefits can be no more preeise than the 5.C.5. data
_ usedlas a source, The divisions within each reach were planimetered to
determine their area, and thus additional precision was losi. lence,
the benefits computed for the three farms are probably stated more pre-
cisely than is warranted.

while the data presented in the Symthetic Storm -~ Discharge Chart

was easily converted for this plan, some diffieulty was encountered when
an attempt was made to estimate the areas on the Flow Ilan Map., In most
ceses, the flow lines drawn by the hydrologist were limited to a few

¢.f.8. lines such as 9,000; 5,000; 2,000 etc. If the damages were pro-
portionate to these flow lines, it wo:;ld be & simple matter to draw the
flow lines between these selected few. This is not the case. I1If a flow

line of 7,000 ¢ .f.8, were drawn haifway between 9,000 c.f.s. and 5,000
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c.f.s. one could not be certain that the damages would be one~half the
difference of the danages between these Qs (5,000 and 9,000) plus the
damages to the 5,000 Q,

Another problem is the fact that the Flow Plan Map is on 2 scale

too small for accurste computation, A mistake of & few acres could be
possible by using a dull pencil instead of a sharp one,

One possible solution would be for S.0.5, to draw up a new map
based on storm frequencies of a larger scale uit.h. more c.f.s, flow
lines. This method would be more satisfactory provicing corresponding

data were found in the Synthetic Storm - Discharge Chart to make these

additional lines useful,

1f a scheme coula be devised to bresk down the £.C.5. benefits
by s.ones » it would prove a2 more aat.i;factory plan. In the present plan,
the damage stated in each area is an average of that zrea. For example,
in Table 4, the "Dollar Factor" represents the average anrual benefit
per acre that is flooded, Using the dollar factor, U.1L9, would mean
that any benefits reslized from the river channel or zero c.f.s. line to
the 5620 e¢.f.s., line would on the average realize 0,149 cents benefit
per acre whether the area is located near the channel or on higher
ground, This is true only on the average., lore reduced damage will
usually result nearer the channel than on the edges of the floed plain,

The zone system would work as follows: Instead of computing the
damage and benefits for cach area from zero c.f.s. to each other c.f.s.
limit that is given, an average benefit per acre between c.f.s. lines
would be computed. For example, the average anrmel benefit per acre

could be computed between 500C and the next ¢.f.s. line (2000) that was
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drawn on the Flow Flan Map., This same agverage benefit between 2000 c.f.se

and 100C ¢.f.s. could also be computed, etc, In this manner, the aver-
age error introduced would be much less than if it covered the whole
area of the reach, That is one problem for the economists to follow up
from where this plan leaves off, A final suggestion 1is given to those.
who work on a zoning system. The preparation of the financial plan
should follow the 5.C.5, data as much as possible since private or in-
dependent investigations would be too costly to be undertaken by the
locel organization.

Enhancement land was Jjudged by 5.C.C, to include only pasture
land, but according to the definition of emhancement, (more intensive
use of land), this could also include c¢ropland as well, Some independe
ent investigation should be made int; this subject for possible addi-
tional benefits.

| Other types cof benefits may also be present but temporarily

overlooksd, If the farmers on whose lands the flood retarding struc=-
tures will be constructed desire & high-water dam instesd of the present
request for a minimum permsnent flood pool, fish snd wild life benefits
could be realized. Watering of livestock could alsc be a benefit. The
people of the watershed may even have ideas on berefits that have been
overlooked in this paper. They also should be added to the total pie-
ture.

Cooperetion by the various peoples and agencies is the key to a
successful and workable plan. This u;:ole scheme is based upon that
principle, The renters and owners cf the land in the watershed, the

=

general public, ant¢ the sum total of the various agencies and organizations
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involved, cannot possibly succeed in solving the financing problem un-
less there is a united effort to make a new idea work,

It is aoubtful whether eny plan will be accepted or reviewed by
the people of Silver Creek until the need for such a plan is so great
that the very watershed project itself is threatened., These watershed
people are hesitant to go into any legally binding organization until
they are forced to that situation,

The autlhor's purpose and interest in this ‘pmject was to set up
procedures and tecnniques that might be followed in watersheds that
reach a particular stage of development. This plan is to be used as a
guide only and does not necessarily constitute the best or final approach
to the problem., It should be understood and emphésized that auny plan
presen-ted does not obligate the peop'ie of the watershed to accept the
conclusions reached herein, This plan should be submitted to the farm-
o ers 'of Silver Creek with the hope of stirring the necessary eriticism
and suggestions that will eventually develop a workakle scheme that will
be satisfactory to them,~ This is their projset and should reflect their
thoughts and desires. It will be up to the farmers, or more specifi-
cally the land owners in the Silver (Creek Watershed, Lo decide what
type of plan they prefer, Part of the financial plan will be deter-
mined when the negotiastion stage has passed and as has been suggested
before, this may take a long time. This does not, however, restrict
other watersheds from following these principles as much as is appli=-

¥
cable in their respective areas.
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APPENDIX B
BCONOMIC APPERDIX

Silver Creek Watershed
vay - 1956

Flood Damages and Methods of Evaluation

High intensity storums, large number of excessive rainfall occur-
rences (from hydrologist), and moderately steep slopes with loess capped
soils are conducive to rapid runoff of soil and water under prevailing
conditions of use and management of lands in Silver Creek Watershed.

The precipitation is usually heaviest and storms most frequent during
the season when cultivated lands are highly susceptible to erosion.

This combination of factors results in serious loss of both soil and
moisture and causes extensive damages due to flooding waters. Without
the recommended watershed treatment ;mgram in effect, flooding will in-
crease in frequency of occurrence, and in magnituce and severity of dam-
ages. This will result from the deterioration of soil and plant cover;
from increase runoff and erosion, and from sedimentation deposits on the
floodplains. Yields uil-l become smaller on both uplands and floodplain
lands plus the direct damages from the increase of floodwaters with
which they will have to cope. Another future damage that is insignif-
icant at the present tine, is the deposit of infertile (sub-scil) sedi-
ments. At the present, the sediment deposits are the fertile, loess
derived, topsoils of the adjacent upia.m farms; but the future will be a
different story unless protective megsures are applied,

The recormended watersned program for Silver Creek is divided

into two separate categories, land treatment measures and structural
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measures., Land treatment messures were not evaluated as to damages and
benefits expected within the life of the program because it is felt that
they have proven themselves in the past years. A detailed evaluation of
land treatment measures was made on the pilot watersheds, and in all
cases, the benefits greatly exceeded the costs, therefore, this step has
not been calculated for Silver Creek, The recommended conservation

measures needed and the cost of same has been determined and can be

found in the tables of the work plan, A discussion of methodology used
for both land treatment measures and structural measures follows:

LAND THEATMENT XEASURES

In Table I of the work plan is shown the amount of conservation
measures to be applied during each specific year as listed., In Table II
of the work plan is shown the amounti;of conservation measures already on
the larnd, plus the amount to be applied after the project years. The
cost.figures are also listed in these two tables. The conservation
measures in Table 1 are only those that will be applied during the pro-
ject years and does include the minimum amount (75%) of thouse land treat-
ment measures required atove structures where the lack of such measures
would adversely affect the design, operation, and maintenance of proposed
structures., Also included are the kinds and amounts of land treatment
measures for the balance of the watershed which in the judgment of the
Area Conservationist, Work Unit Conser_'vationist, Steering Committee, etc.,
that the people will be willing and able to install during the project

3

years.

In July, 1955, a physical inventory of the watershed was completed

by Skalland's work unit personnel. -@n this inventory they delineated



on 8" photos the specific present land use such as corn, osts, hay,
pasture, etc., location and kind of comnservation practices now on the
lend, 2na the condition of cover (good, fair, or poor) found at the
present time. Lorne Nestrud, Area Soils Scientist, prepared a complete
lanc capability map of the watershed and combined this inforzation, with
the above physical inventory information, on one composite map for meas-
urement anu tabulation purposes. This composite map wss then divided
into hydrologic units before any measurements veré tabulatec, These
hydrologic units or segments were cetersined by the work plan party hy-
drologist 2nd shall be referred to as "reaches" hereafter, WNestrud and
myself then compiled the necessary inforuation needed from this composite
map. HMeasurement and tabulation was done by planimetering and the Grid
(dot) system. The charts, tables, and data compiled from this study is
found in the folder of this appendix labeled land-use and capability -
Silv.cr Creek.

The first use made of this data was to supply the hydrologist
with cover index figures for the watershed under present existing con-
ditions. The future cover index figures for the watershed, with the com-
plete recommended conservation program on the land, were furnished to the
hydrologist after the comnservation needs study was completed and agreed
upon .

This measurement and tabulation data compiled on the proper forms
was then used for the conservation needs study. In August, 1955, a
group of technicians including Brehm, kllis, Hozendal, Skalland,
Nestrud, Huxtable, Geiger, and Farker met in Sioux Falls and completed

this study. The conservation nmeeds which includes the total needs,
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amount yet to be applied, and the amount to be applied during the pro-
Jeet years, was presented to the Steering Committee, who in turn ap-
proved the results of this study, Technical standards of the Kimnehaha
So0il Conservation District were also used for this conservation needs
study.

Work sheets, charts, etc., for this study can be seen in folder
of this Appendix labeled Land Treatment Practices and Conservation lHeed
Studies. One change was made since the meeting of this group of in-
dividuals in August. After studies by the hydrologist and engineer of
the work plan party were sufficiently far enough along, it was cecided
to exclude Reach AIII1 (everything south of Highway 38i) from the water—
shed, This decision necessitated some small changés in the final fige
ures presented in the original consel%ation needs study.

In March, 1956, a review of the needs study by kcVicker and
Hermanson resulted in adjustments as to the amount of terraces to be
applied during the project years. The figure for terraces was raised
to meet the 754 minimum. State Office, Area and Work Unit persommel
have all concurred in this change.

With the needs of the watershed established, the next step was
to detemine the cost of each of the various practices concerned with
in this watershed., ¥r. Hozendal prepared a summary of the complete
total costs of each separate practice and Kr,., Skalland, with the help
of the local ASC, determined the amount of cost-sharing furnished by the
ACF payments. All maintenance costs a; private and are not considered
in the costs or in any tables of the work plan. All installation costs

shown in the work plan for land treatmént measures are less any ACF
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APPENDIX €
SOUTH DAKOTA COLE 1939
Chapter 61,08
61.084C ~ Refunding assessments to owners of lands excluded. In
case of the exclusion of any lards under the provisions of this chapter,
there shall be refunded, to any and all persons who have paid any ase
sessment or assessments to such district for any lands so excluded any
Ssum or sums so paid, Such payments shall be made in the same manner as
other claims against such district, and from such fund or funds as the
board of directors may designate; but where such perties have realized
benefits from the organizetion and operation of the district s the value
of such benefits shall be deducted from the asaassments paid in by such
person and the balance if any re.f‘um;d.
Chapter 61.09
. 61.090k - Act of Congress August 11, 1916, entitled An Act to
Fromote the Irrigation of Arid Lands, and shall determine the benefits
which will asccrue to each of such tracts or subuivisions on account of
the construction or zcquisition of such irrigation works, and the a-
mount sc apportioned or distributed to each of such tracts or sub-
divisions as finally equalized or confirmed by the court, as the case
may be, shall be and remain the basis for fixing the anmual assessments
levied against such tracts or subdivisions in carrying out the purpos es
of this ehapter. 3Such assessor shall make or cause to be made a list of
such apportionment or distribution; u;ich list shall contain a complete
description of each subdivision or trazect of land of such district with

the amount and rate per acre of such dpportionment or distribution of
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cost and the name of the owners thereof: or he may prepare a map on a
convenient scale showing each of such subdivisions or trects with the
rate per acre of such apportionment entered thereon., Where all lands
on any map or section of a map are assessed at the same rate, a general
statement to that effect shall be sufficiert...Whenever any assessment °
is made in this in lieu of bonds, or in any znnuzl levy for reising the
interest on bonds, or any portion of the principal or the expenses of
maintaining the property of the district or any special assessment voted
by the electors, it shall be spread upon the lands in proportion to the
benefits received, and the whole of the assessment of benefits shall
equal the amount of bonds or other obligations authorized at the elec-

tion last gbove mentioned...
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APPENDIX D
STORM=-;LRIES
by Wm. Corcorah, Hydrologist
50il Conservation Service
Huron, South Dakota

In order to evaluate discharge and damages on an annual or yearly

basis, a storm-series is prepared. This is based on the logical assumpe

tion that in an average 100-year period, there would be one storm that
would equal or exceed the 100-year frequency at.or;m, or would have a 1%
chance of occurring every year. There would be four storms that would
equal or exceed the 25-year frequeney storm, or this storm would have
a Lk chance of occurring every year.

The annuel stom peaks are then tabulsted in descending order
(see right-hand side of Table 4) tabglate the plotting position, Fos
obtaired usually from a Table or from the following equation:

F, = 100 (2n-1
<y
where Fa is the plotting position, n is the rank, and y is the number
of years of record. ‘

On Hazen paper, Figure 1, plot the flood peaks versus their Fa
position. The paper shown is iNo. 3128, logarithmic mormal which is
obtained from the Codex Book Company, Inc., Norwood, Massachusetts.
Ko, 31376, logarithmic nomal by the same manufzeturer is also used.
Draw a line through the plotted point3. Vhen data are a good sample,
they will plot in straight line on Hazen paper. Consistent errors

and biased data will produce curved lines on the paper.
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The percent scale of Figure I is called the percent charce scale.
For example, at the 50% chance line we have a discharge of about 1410
cfs. The probebility is 50% that a stom of this size wuld be eqgualled
or exceeded in any year. At the 15 line there is a discharge of about
5800 cfs. There is a probability that a peak discharge of this size
will be equalled or exceeded in any year, The 1% chance discharge is
often referred to s the 10C-year frecuency flood. To obtain the so-
called frequencies, merely civide 100 by the perc.ent. chance, These
values are tabulated (see Table 5) in the synthetic series, which goes

to the economist.
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