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Compiled by F. F. Kerr,
extension water resources specialist

The Pollock-Herreid Irrigation Unit in Campbell County has a benefit-cost-ratio of $1.70 for every
$1 spent. When only direct benefits (primarily from
increase of net farm income) are considered, the
ratio is $1.20 to ·SL A project is considered feasible
when benefits to be derived from its construction are
greater than the cost of building, operation and maintenance. This includes both federal and non-federal
costs.
Many side benefits that are not measurable and
therefore not included in the analysis, result from project development. An example would be the security
or stabilizing of agricultural economy by removing
the drought hazard.

PROJECT COSTS
Local persons are concerned with four project cost
items. They include: I. What is the total cost? II.
How are the costs allocated ? III. What part is paid by
local people and what part is paid from other
funds ? and IV. What is the cost to me as an irrigator?
I and II. What is the total cost and how are costs allocated (answered in Table 2).
Table 2. Total Costs and Cost-Sharing Arrangements
Reimbursable Costs*
Function

BENEFITS
Benefits that would accrue from the development
of the Pollock-Herreid Irrigation Unit include: (1)
the increased value of food and fiber obtainable under
irrigated agriculture; (2) the supply of municipal and
industrial water to the towns of Pollock and Herreid;
(3) the enhancement of fish and wildlife; and (4)
area redevelopment benefits.
A project development creates some adverse
effects as a result of loss of production from that land
used for rights-of-way for canals, etc. The value of
these effects are subtracted from the total benefits before computing the benefits-cost-ratio (Seen in table

1).
Table 1. Compilation of Total Annual Benefits
for the Project
Type of Benefit

Annual Benefits

Irrigation ( total measurable increases in agricultural production) ____________________________________________________ $ 1,176,100
Muncipal and Industrial Water -------------- -----------------4,700
Fish and Wildlife Enhancement -----------------------------8,900
Area Redevelopment• -----------------------------------------------·
37,200
Total All Benefits _________________________________________________ $1,226,900
Less Adverse Effects ---------------------------------------------4,100

Total ------------------------------------------ ----------------------------$1,222,800
• Area redevelopement benefits are associated with the designated
Standing Rock Reservation Redevelopment Area. Benefits are a result
of job opportunities for Indian people that would be made available by
construction activities and later by industrial employment opportunities.

Interest
During
cd Costs! Construction

Non

Project
and Assign-

Total

Rcimbunablc Costs+

Irrigation ______$16,157,000
$16,157,000
Municipal and
-Industrial
Water§ ____ _ 115,000 $7,000
122,000
Fish and Wildlife Enhancement Joint1
148,000
Separable,
27,000 1,000
28,000
27,000
-----------------Total s ___________ $16,299,000 $8,000 $16,307,000 $ 175,000
Reimbursible costs-including reimbursible
interest during construction __________________________ $16,307,000

Grand Total ________________________________________________ $16,482,000
•Reimbursible costs are funds that must be repaid to the federal treasury.
tNon-reimbursible costs will be paid from the federal treasury.
tAJssigned costs include a portion of the cost of developing the Missouri
River reservoir system and is charged to each project served since without the system this project would uot be feasible.
§Municipal and Industrial Water costs are paid by the users with
interest.
~In a multiple purpose project such as the Pollock-Herreid Unit and the
Missouri River reservoir system, some costs are separated out and
charged to specific features of the project. Other costs, called joint
costs, are for features that serve many purposes and can be divi<led
or separated only by allocation procedures. Therefore, we have the
terms "joint" and "separable" costs. The law provides that 50% of
the separable costs of Fish and Wildlife Enhancement shall be repaid
with interest. Joint costs and the other 50% of :separable costs are paid
from federal funds.

III. What part is paid by local people and what p'art is
paid by other funds? (Shown in Table 3) .
Repayment contracts have not been negotiated
among the United States, the Oahe Conservancy SubDistrict and the Pollock-Herreid Irrigation District.
•From the Pollock-Herreid Unit report <lated January, 1968.

Therefore, Table 3 may be subject to minor changes.
Only repayment of costs allocated to irrigation are
shown in Table 3 (Municipal and Industrial Water
and Fish and Wildlife repayment arrangements are
discussed in subsequent paragraphs).
Table 3. Proposed Repayment Arrangements for
Costs Allocated to Irrigation
Source of Payments

Amount

rrrigators

____ __ _____ _________________________ ____ ________________ $ 2, 490,ooo
Oahe Conservancy Sub-District ____ _____ _____ 375,000
MRB Project Power• Revenues ____ ___________ _ 13,292,000

$16,157,000

IV. What will it cost me as an irrigator?

The recommended annual repayment contract for
irrigators (Shown in Table 4) must be accepted by a
vote of the irrigators before the project could be constructed.

Percent

Table 4. Recommended Repayment Arrangement
for Irrigators

15 .4
2.3
82.3
100.0

•Missouri River Basin Project Power.

The irrigators would repay 15.4% of the costs
allocated to irrigation.
The Oahe Conservancy Sub-District is allocated
2.3% of the cost, because some benefits from the Pollock-Herreid Unit will accrue to people widely removed from the immediate area. These benefits
would be in terms of general economic growth. Since
the sub-district receives funds from a wide area, it is
therefore assumed that they would be the logical
organization to assume a part of the cost.
The 82.3% of irrigation construction costs to be
paid by Missouri River Basin Project Power is based
on provisions in the federal legislation that authorized
the Missouri River reservoir system.
Repayment arrangements for Municipal and
Industrial Water and for Fish and Wildlife Enhancement (not covered in Table 3) are briefly described
below.
Costs allocated to Municipal and Industrial Water
amounts to $122,000 (Shown in Table 2). These costs
would be repaid by the municipal and industrial
water users. The cities would repay it as a part of the
project with interest. The project would make raw
water available to them at canal side. The cities would
have to provide the necessary works to impound
winter supplies of water while the project was not in
operation plus such works as would be necessary to
deliver the water to city treatment plants.
The cost of the raw water at canal side would be
about 7.2 cents per 1,000 gallons. Investigations show
that the cities can develop this source at less cost than
alternative sources.
The South Dakota Department of Fish, Game and
Parks has indicated by a letter of intent, their willingness to assume the $28,000 obligation for fish and
wildlife enhancement.

Class l
Land*

Item

(Annual Charges Per Acre)
Class 2
Class 3 Weighted
Land*
Land*
Average

Reimbursable construction
costs __________________________________ $ 4.57
Operation, Maintenance
and Replacement
(OM & R) --------------------- 7.43
Total Cost per Year per
Irrigable Acre ________________$12.00

$ 2.72

$ .37

$ 3.32

7.43

7.43

7.43

$10.15

$7.80

$10.75

•of the 15,000 acre irrigation project 50% of the lan<l i~ Class 1,
37 % -Class 2 an<l 13%-Class 3.

Class 1 land carries the highest water service
charge since it has the greatest production capacity
and is therefore more capable of making a higher
payment.
It is anticipated that four years would be needed
to construct and place the project works in operation.
Following construction, there would be a 10-year
development period. During this 10-year period,
annual water service charges would gradually increase to the totals Shown in Table 4 (See Table 5 for
recommended graduated scale during the development period).

Table 5. Recommended Water Service Charges
During Development Period
Year

Class 1

First _______________ _$ 2.80
Secon<l __________ ____ 3.90
Third ___ _____________ 5.00
Fourth _____ _________ 6.40
Fifth ______ ________ ____ 7.80
· Sixth __ __ __________ ___ 9.20
Seventh __ ____ _______ I 0.05
Eighth ____ ____ ____ __ I 0.85
Ninth ________________ 11.40
Tenth ______________ _ 12.00

Land Class
Class 2

$ 2.35
3.30
4.25
5.45
6.60
7.75
8.45
9.20
9.70
10.15

Class 3

$1.80
2.55
3.30
4.10
5.10
6.00
6.55
7.05
7.45
7.80

Payment of reimbursable construction costs as
shown in Tables 3 and 4 would be completed 50 years
after the end of the development period.
Costs described in Table 5 are project costs associated with delivery of water to each farm unit.
ON-THE-FARM COSTS

Development of the distribution system used on
each farm will be the responsibility of each irrigator.
The report assumes that most irrigators will prefer to
use a sprinkler type irrigation system because of the
high percentage of rolling topography. Irrigators having land adaptable to gravity irrigation may use this
method.
Table 6. Annual on the Farm Fixed and Operating Costs
(based on the $100 per acre initial investment in a sprinkler
system)
Annual Fixed Costs

Per Acre

Main Line, Lateral and Accessories _____ _______________________ $4 .03
(Based on 15-year life)
Pump and Accessories __________------------------·----------------------- .20
( Based on 16-year life)
Motor and Accessories ---------------------------------------------------- .21
( Based on 25-year life)
Total Fixed Cost _____________________ ___________________________________ $4.44
Annual Operating Costs*

Per Acre

Electrical energy ________________________________________________ _____________ $2.70
Standby charge ----------------------------- --------------------- 2.85
Pump maintenance and repair -------------------------------------- .30
Motor maintenance and repair -------------------------------------- .65
Total Operating Cost ________________________________________________ $6.50
Total Annual Fixed and Operating Cost _________ $10.94
•Does not include irrigation labor.

Initial investment for irrigation sprinkler equipment is estimated at $100 per acre. There may be a
wide difference in initial investments, from farm to
farm, depending on the type of system employed.
There would be an estimated initial on-the-farm
cost of $12.50 per acre for land preparation and surface drainage. This figure would differ widely from
farm to farm and once accomplished would not be
repeated.
Table 7. Estimated Annual per Acre Costs
Description of Costs

Class 1

Class 2

Class 3

Water Service Charge ______________________ _$12.00 $10.15 $ 7.80
( after development period)
4.44
4.44
Annual Fixed On-The-Farm Costs ____ 4.44
Annual On-The-Farm Operating
6.50
6.50
Costs -------------------------------------------------- 6.50
-- -Total ___________________________________________________ _$22.94 $21.05 $18.74

The increase in per acre cost of production
(S~e Tables 6and 7) must be compensated for by increased production per acre (See Table 1 in FS
457 entitled, "Social and Economic Impact of the Pollock-Herreid Irrigation Unit," for total production
differences that can be expected under irrigation).
Farmers wishing to explore production costs still
further may determine for themselves the yield figures necessary on their own farm to make irrigation
an economic advantage. Refer to Extension circular
titled Irrigation Costs and Returns.

ls~ue<l in furtherance of Ccxiperative Extension work, acts of Mar 8 and
June 30, 1914, in cooperation with the United States Department of
Agriculture. John T. Stone, Dean of Extension, South Dakota State
University, Brookings.
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